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Oz

Amag: Calismamiz, acil servis ve yogun bakim hemsirelerinde, iyi 6lum kavra-
mi ve 6lim kaygisini belirlemek amaciyla planlandi. Gereg ve Yontem: Aras-
tirmanin evrenini, Burdur ilinde bulunan il Saglhk Midirligiine bagl kamu
hastanelerinde ve tniversite hastanesinde, acil servis ve yogun bakim uni-
telerinde calisan hemsireler olusturmaktadir (N=168). Orneklem secilmemis,
arastirmaya katilmaya goniillii 140 hemsireye anket formlari uygulanmistir.
Arastirmanin verileri, hemsirelerin tanitici 6zelliklerini iceren sosyodemogra-
fik veri formu, Templer’s 6liim anksiyete &lcegi ve lyi Olim Olcegi kullani-
larak elde edildi. Sonuglar % 95’lik gtiven araliginda, anlamlilik p<0.05 dii-
zeyinde degerlendirildi. Bulgular: Calismaya Acil Servisten 65(%46,4) Yogun
Bakimdan 75 kisi(%53,6) olmak (izere 140 kisi katildi. Toplam &lim kaygisi
puani 8,24+3,05'dir. lyi 6lim 6lcegi alt gruplarinin, korelasyonlari istatistik-
sel olarak anlamli bulundu (Personalcontrol r=0.65, p=0,0001; Clinical criteria
r=0.72, p=0,0001; and Personal control and Clinical criteria r=0.63 p=0,0001)
ve alt gruplarin 6lim kaygisiyla aralarinda diistik diizeyli anlamli iliski saptan-
di. (death anxiety r =0.23, p=0,006; personal control r=0.18, p=0,037; clini-
calcriteria r=0.23 p=0,006). Meslekte calisma yil, su an bulundugu kurumda
calisma yili, yas ve aylik calisma saati ile 6ltiim kaygisi ve iyi 6lim 6lcegi alt 6l1-
cekleri arasinda korelasyon saptanmadi. Tartisma: Sonuc olarak; Ulkemizde,
hentiz, iyi 6lim kavrami netlesmemis olup, ¢alisanlar bu stresli durumu, ken-
di becerileriyle karsilamaya calismaktadir. Oysa, bu durumun, kavramlasarak,
bilgi, deneyim ve davranis olusturularak, karsilanirhgi olan bir saglik politika-
siyla desteklenmesi gerekmektedir.

Anahtar Kelimeler
Olim Kaygisi; Oliim Oncesi Hemsirelik Bakimi; lyi Olim

Abstract

Aim: Our study aimed to define and measure attitudes toward good death
and death anxiety in nurses working at emergency service and intensive
care. Material and Method:The scope of this research involved the nurses
working at emergency service and intensive care units in public hospitals
and university hospitals associated with the Local Health Authority in Burdur
(N=168). The sample not selected; the questionnaire forms were applied to
140 volunteers nurses who agreed to participate in this study. The research
data included collecting sociodemographic data of the nurses, and from ad-
ministering the Templer Death Anxiety Scale and the Good Death Scale. The
results were evaluated at 95% confidence interval and at p<.05 significance
level. Results: The study included 140 nurses working either at emergency
services (46.4%) or intensive care units (53.6%) of the hospital. The total
Death Anxiety score was 8.24+3.05. The inter-subscale correlations of Good
Death scale subgroups were found to be statistically significant (Personal
control r=0.65,p<.001; Clinical criteria r=.72, p<.001; Personal control and
Clinical criteria r=0.63 p=.001); a significant relationship (but at a low lev-
el) was determined between subgroups and Death Anxiety (Death Anxiety
r=0.23, p=0.006, Personal control r =0.18, p=0.037; Clinical criteria r =0.23
p=0.006). No correlation was found between the number of working years in
the profession, working years in the current institution, age, monthly working
hours and the sub-scales of the Death Anxiety and the Good Death scale.
Discussion: In Turkey, the concept of “good death” has not yet been clari-
fied and yet professionals have had to approach this stressful condition and
topic on their own. We believe that these professionals should be supported
through guidance, mentoring, and education programs to deal with both the
clinical and the humanitarian aspects of death, an inevitable constant in life.
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Introduction

What constitutes a “good death”? The Institute of Medicine’s
definition is: “Decent or good death is one that is: free from
avoidable distress and suffering for patients, families, and care-
givers; in general accord with patients’ and families’ wishes;
and reasonably consistent with clinical, cultural, and ethical
standards” [1]. Recent research has led to determining some
criteria related to the concept of good death. Some of these
criteria are as follows: death largely without pain, determina-
tion of treatment choices in the terminal period, conformity
to religious and moral beliefs of the individual, having a life
quality, believing that her/his life has come to an end, and co-
operation and harmony with healthcare providers [2]. Death
inevitably affects all people so it is quite important to sup-
port people in the way they desire. In Turkey in 2014, 390,121
people died and “bad” death or mortality occurred at a rate of
approximately 5.1 per thousand [3]. The definitions of “good
death” were categorized into core themes and subthemes, and
the frequency of each theme was determined by the perspec-
tives of the stakeholder, patient, family, and health care provid-
ers (HCPs) [2]. Good death which the palliative care workers
have adopted is a kind of death in which the physical symptoms
and pain of the patient is under control while preparing him/
her psychologically. If these conditions are not provided for the
patient, then we cannot talk about the term “good death” [4].
Many current studies have indicated that patients most prefer
the treatments that focus on communication and that are com-
patible with their values, while doctors most prefer biomedical
treatment options aligned with their values [5]. We think that
making contact with the patients approaching death and giving
them the support they need might help the nurses examine their
own feelings related to life, iliness, death, and loss and thus
provide patients with better physical and psychological care;
in this way the quality of behaviour and care toward patients
approaching death can be improved. Working in intensive care
is described as hard as it includes providing support to the pa-
tient, relieving patients from pain, relieving patients from anxi-
ety, communicating, touching, facing death, comforting family
and friends, and supporting other nursing staff [6]. In addition,
doctors and nurses working in critical care frequently feel that
they are powerless to alter some situations [7]. Also, clinical
factors reflect the more biomedical aspects of a good death.
Critical care nurses reported that they had more occupational
stress, sustained greater burnout, and experienced more death
anxiety than hospice nurses [8]. Therefore, in Burdur, Turkey, we
aimed to determine the approach of health professionals to the
concept of “good death” and the factors affecting death anxiety,
defined using scales.

Material and Method

Our study is a descriptive and cross-sectional study which was
planned to determine the death concept and death anxiety of
nurses working at emergency service and intensive care units.
The scope of the research included nurses working at emer-
gency service and intensive care units in public hospitals and
university hospitals associated with the Local Health Authority
in Burdur, Turkey (N=168). Volunteers were composed of 140
nurses who agreed to participate in this study. The research

was evaluated through a sociodemographic data form com-
posed of 10 questions including personal features (gender, age,
marital status, number of children, family type, education sta-
tus, smoking and/or alcohol use, chronic disease condition, the
work unit and number of years working, etc.) and the Templer
Death Anxiety and Good Death scales. All participants met with
a survey taker in a face-to-face interview. Each face-to-face
interview required 25-35 minutes of the nurse’s time. The study
was approved by the ethics committee of Mehmet Akif Ersoy
University (dated 28.03.2014, no: 79325306-020-10818) and
the required institutional permissions for the research were ob-
tained.

Templer Death Anxiety Scale

Death anxiety was evaluated by using the Templer Death Anxi-
ety Scale. This scale was developed by Templer in 1970 and
is composed of a total of 15 questions aiming at determin-
ing death anxiety level [9]. The original form includes true/false
questions. In their study, Akca and Kose adapted it into Turk-
ish and transformed it into a seven-point Likert type scale by
utilizing other studies in the literature as examples, believing
this would result in more effective measurement [10]. Also, the
response spaces for the Likert type scale were reversed in neg-
atively-worded questions to prevent the possibility of repeating
the same answers and because of the tendency of the atten-
dants to reply to questions positively. Templer identified the re-
liability coefficient of the scale (Kuder Richardson Formula 20)
as 0.76 and product-moment correlation coefficient as 0.83. In
the Turkish version, the internal consistency was Cronbach’s al-
pha = 0.72, test-retest was r=0.80, p<0.01 (n=127). In a better
selected and better standardized sample group, an analysis of
326 persons reported a Cronbach alpha of 0.74. These data
are close to both the original Templer DAS test-retest and the
McMordie Likert test-retest results. In his adaptation to Polish,
Donovan identified the half segmentation correlation as r=0.77
and defined that result as “a rate with a strong reliability” [11].

Good Death Scale

The evaluation was made by using the Good Death Scale which
was developed in 2003 by Schwartz et al. to determine the con-
cept and features of good death [12]. The scale includes 17
questions in total and 3 sub-dimensions. The first sub-dimen-
sion, the psycho-social spiritual sub-dimension, consists of 9
questions (4., 6., 7., 8., 9., 10, 11,, 12, 13)) and describes the
psycho-social and spiritual sides of death. The second sub-di-
mension, the personal control sub-dimension, consists of three
questions (15., 16., 17.) and describes mental concentration,
communication ability, and physical functions. The third sub-
dimension, the clinical sub-dimension, consists of five questions
(1., 2., 3., 5., 14.) and describes the medical and clinical sides of
death. Each statement in the scale were evaluated by a quartet
Likert type grading system as none (1), some (2), mild (3), much
(4). There were no inversely-stated expressions. The total scor-
ing ranged between 17 and 68 [12].

The data from the research were analysed by using SPSS 17.0
for Windows. The scale values, arithmetic mean, standard de-
viation, and the values defined by counting were calculated as
a number percent. Due to the importance of the differences be-
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tween the mean scores of the groups, a 2-independent sample
T test was used for double-measurement values; the one-way
ANOVA test was used to compare more variables in measurable
life quality, and the post-hoc Tukey test was used to determine
the factor causing significance. Cronbach alpha method was
used to determine the consistency of scales and Pearson corre-
lation method was used to determine the relationship between
them. The results were evaluated at 95% confidence interval
and at p<0.05 significance level.

Results

The study involved 140 nurses working at emergency services
65 (46.4%) and intensive care 75(53.6%) units of the hospitals.
Of the participants, 121(86.4%) were women, 97(69.3%) were
married, and their mean age was 32.82+7.35 (min-max=18-45).
It was found that 10 (7.1%) of the nurses were working as unit
responsible nurses. The nurses were working 168.74+24.05

Table 1. Death anxiety conditions of nurses working at emergency services and
intensive care units (Death Anxiety Scale)

Yes

n (%)
1.1 am terrified of death. 49 (35.0)
2. It mostly bothers me that time passes so quickly. 58 (41.4)
3.1 am very afraid when | think of having a medical operation. 59 (42.1)
4. | frequently think how short life actually is. 99 (70.7)
5. Life after death makes me highly anxious. 80 (57.1)
6. | am really afraid of having a heart attack. 62 (44.3)
7. A corpse image terrifies me. 17 (12.1)
8. Rumours about a probable world war makes me scared. 73(52.7)
9. 1 am afraid of dying in pain. 116 (82.9)

10. I am not afraid of death at all. 36 (25.7)
11. | feel there is nothing for me to be scared of in the future. 30 (21.4)
57 (

12. 1 do not have a specific fear of suffering from cancer. 40.7)

13. People’s talks about death does not bother me. 88 (62.9)
hours per month on average. Their average number of years 14. The idea of death never makes me anxious. 63 (45.0)
working in the profession was 12.33+7.56 year, and the aver- 15. The idea of death occasionally comes to my mind. 115 (82.1)
age working years in their current institution was 6.02+5.35
year. Of the nurses 24(17.1%) had chronic diseases, 51(36.4%)
were active smokers, and 19(13.6%) used alcohol. It was de-
termined that of the 24(17.1%) of the
nurses had chronic diseases, 6(25%) had
i X . Table 2. Factors affecting the concept of good death and death anxiety (univariate analysis)
respiratory track diseases (chronic ob-
. . Concept of Death
structive lung disease, asthma, or bron- good death  anxiety
chitis), 7(29.2%) had cardiovascular dis- Closure Personal  Clinical
eases (hypertension, coronary failure, or Control
valvular heart problems), 2(8.4%) had n (%) Mean:SD (p) Mean+SD  MeanzSD  Mean=SD
diabetes, 2(8.4%) had thyroid disease  The unit Emergency S. 65(46.4) 3.26+0.67 323:087 3.04:0.72 7.52+2.85
Intensive care 75(53.6) 3.41:0.45 3461063 337:056 8.87+3.09
0
and 2 (8.4%) had central nerve system ©) ©0131) 0070) (0003 (0.009)
disease (Meniere disease, migraine). Gender Male 19 (13.6) 3.07:0.74 298+1.01 3.01:0.73 6.79+2.59
The total death anxiety of nurses was Female 121(86.4)  3.38+0.52 3.41:0.69 324:064 8.47:3.06
measured at 8.24+3.05. The death anxi- ) (0.025)" (0.020" (0.143) (0.025)"
ety conditions are shown in Table 1. The Age At and under age 35 76 (54.3) 3.31+0.56 327+0.78 3.18+0.67 8.12%2.59
o Over age 35 64 (45.7) 3.38+0.57 3.45:071 3261064 839:3.03
Cronbach alpha value of death anxiety ) (0.489) (0.157) (0.472) (0.600)
was 0.706. In our study, the sub-group  marital Married 97 (69.3)  334:059  338:077 322:069 834:2.96
consistency of the good death scales — Status Single 36 (25.7) 3.29:0.51 329:0.74 3.19:0.60 7.92:325
) . . . ¢ Divorced/Widowed 7 (5.0) 3.51:0.56 329:0.71 3.31:041 857:3.41
used to determine which dimensions o ®) (0.638) (0.780) (0.908) (0.746)
death were given importance, as follows: ¢4 Yes 94 (67.1)  3.39:0.57 346071 327:066 8.59:2.88
Cronbach alpha values 0.877, Personal No 46 (32.9) 3.22+0.53 3.14£0.79 3.10:0.65 7.52+327
- ) 0.093 0.017)* 0.145 0.050)*
Control 0.909, Clinical 0.820. The opin- P) ( ) ( ) ( ) ( )
. Family Type  Nuclear 134 (95.7) 3.35+0.56 3.34+0.76  3.21x0.67 8.12+3.05
ions of nurses on good death concept Extended 6(4.3) 3.09:0.68 3.56:046 3.33:0.43 9.33:2.94
and the factors increasing death anxiety () (0.275) (0.507) (0.655) (0.372)
have been evaluated in Table 2, while the  Educational  High school 25(17.9) 331055  309:0.88 326:063 7.64+2.50
factors affecting multiple analysis results Status Associate degree 64 (45.7) 3.34+0.65 3.35+£0.76  3.17:0.74 8.50+3.03
. Undergraduate 47 (33.6) 3.35+0.46 3.48+0.68 3.26+0.57 8.30+3.30
have been evaluated in Table 3. It was Graduate 4(2.9) 3334045  350£043 3.05:0.10 7.25:3.86
observed that female nurses had more (p) (0.992) (0.213) (0.822) (0.603)
death anxiety than male nurses and those Smoking No 74 (52.9) 3.21+0.61 327+0.79 3.04+0.70 8.00+3.29
. | . Quit 15(10.7) 3.50£0.42 336:0.58 3.44:0.45 860:2.87
emale nurses gave more importance to Yes 51(364) 348049  3.48+074 340:057 8.49:2.73
the closure and personal control side. It (p) (0.011)* (0.285) (0.003)**  (0.606)
was found that smoking status increased  Alcoholuse  No 121(86.4)  3.34:0.57 334:0.78 3.21:068 828:3.11
. . Yes 19 (13.6) 3.30:0.54 3.43:053 327:050 8.00£2.69
the importance given to closure and the ® ©0.773) (0.604) (0.680) ©.710)
clinical sides of death, and education Chronic Yes 24(17.7) 3.35:0.49 351:061 323:066 7.66+3.03
and number of children correlated with  disease No 116 (82.9)  3.34:0.58 3324078 321:0.66 8.36+3.05
an increase in the importance given to  condition — (p) (0.937) (0:257) (0.940) (0310)
Total 140 (100.0) 3.34:0.56 335:0.75 3.32:0.66 824+3.05

the personal control side of death. The
inter-subscale correlations were found

*: p<0.05; **: p<0.001
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Table 3. Factors affecting the concept of good death and death anxiety
(multivariety analysis)

Concept of good death

Closure B Personal control Clinical B Death anxiety B
(%95GA) p B (%95GA) p (%95GA) p (%95GA) p
Gender: Gender : Unit worked in : Unit worked in:
0.350 (0.086- 0.433(0.079- 0.315 (0.108- 1.147 (0.132-
0.613) 0.010* 0.786) 0.017* 0.522) 0.003** 2.163) 0.027*
Smoking Number of Smoking
condition: children: condition:
0.154 (0.057- 0.127(0.014- 0.186 (0.075-
0.251) 0.002** 0.240) 0.028 0.297) 0.007**

Educational

status:

0.171(0.012-

0.330) 0.035*
Linear regression  Linear regression Linear regression Linear regression
(backward (backward (backward (backward
regression): regression): regression): regression):
df:14; R:0.43; df:14; R:0.47; df:14; R:0.41; df:14; R:0.51;
R2:0.18 R2:0.23 R2:0.17 R2:0.26
Dubin Watson: Dubin Watson: Dubin Watson: Dubin Watson:
0.897. ANOVA; 0.948. ANOVA; 0.823. ANOVA; 1.972. ANOVA;
p=0.23 p=0.015* p=0.023* p=0.011*

*: p<0.05; **: p<0.001

statistically significant (Personal control r=0.65, p<0.001; Clini-
cal criteria r=0.72, p<0.001; and Personal control and Clinical
criteria r=0.63 p<0.001) and a significant relationship with sub-
groups was determined on a low level (death anxiety r=0.23,
p=0.006, personal control r=0.18, p=0.037; clinical criteria
r=0.23, p=0.006). It was determined that there was no corre-
lation between the factors of the number of working years in
the profession, working years at the current institution, age, or
monthly working hours and the concepts of death anxiety and
good death inter-subscales.

Discussion

Our total Templer Death Anxiety score was 8.24+3.05. In anoth-
er study in Turkey, the nursing students’ Templer Death Anxiety
score was 6.71+2.28. These anxiety scores named mild anxiety,
likely another studies support and found this result as mild. For
instance, in nurse and midwifery students Death Anxiety score
was 59.15+14.94, and others was found to be 54.27+11.30.
So these results show us fear of death is an experience for
humans. But, it is an important concept to life threatening ill-
ness. Death anxiety have been associated with many factors
and these factors always affects every to some degree, even
though they work as health professionals [13]. It is concluded
in our study that being a female nurse, having children, and
smoking increase death anxiety and fear of death. High levels
of death anxiety were found among Egyptian female nursing
students and American cancer nurses. From the same study,
it was found that the less work experience the more likely it
was to have higher death fears [14]. The same frame also im-
plied that younger nurses consistently reported stronger fear
of death and more negative attitudes toward caring at the end
of life [14, 15]. We can infer that this increased anxiety level is
due to the fact that, in general, nurses are relatively young and
mostly female. Besides, the fact that the nurses participating
in the study have been working in units with a higher stress
load is also effective in this condition. In our study, working
at intensive care unit was considered as the factor increasing
death anxiety. In Acehan’s study, death anxiety was found to

be higher in women [11]. Similarly, in studies conducted with
other groups in the literature, death anxiety scores for women
was found to be higher than that of men [16, 17]. In addition,
some studies found out that emergency nurses experienced
post-traumatic stress disorder more often than their colleagues
working in other departments did. The reason for this was that
emergency nurses encountered sudden death of an adolescent,
little child or infant quite frequently, resulting in feeling distress
[18]. Actually, we are of the opinion that the departments deal-
ing with death are frequently very stressful departments. Here
in this stage, it is possible to understand the death anxiety of
nurses having a child, as they are affected by stress and they
feel the trauma of young and infant deaths by identifying with
them, as presented in the literature. The age of nurses (higher
age) and length of work experience (longer time) have always
been found to be significantly positive in relation to less anxiety
about death [15]. Also, training and education are important
in HCPs. For example renal nurses with more experience and
training in palliative care have lower death fear and more posi-
tive attitudes toward caring for dying patients [14]. And these
results support our study as well. Because, the second domain,
personal control, focuses on the more physical aspects of the
dying experience, such as being female, increasing age, and lev-
el of education. However, contrary to the literature, it was found
in our study that working time had no effect on death anxiety.
Therefore, we can explain this case with the idea that personal
features of those working in traumatic departments affect their
responses to trauma. In fact, some research indicated that the
perception of death on the part of nurses can vary depending
on the department they are working for or their personal char-
acteristics [14]. Furthermore, considering that nurses belong to
a profession where frequent deaths are possible, further stud-
ies are essential in order to better understand their perception
of inadequacy, and their reactions to unexpected conditions and
deaths [14].

Conclusions

Thus, for those working in hospital departments with high mor-
tality incidence we propose that self-consciousness against
death phenomenon should be enhanced and supportive educa-
tion programmes should be prepared related to dealing with
death and its aftermath. Moreover, we believe that the nurs-
es of units with high mortality incidence should be assisted
through guidance and should be trained about proper ways of
communicating with family and patients through the use of mo-
tivational teaching methods.

Even though the staffs had enough equipment, knowledge, and
skills, providing care for dying patients and fulfilling their needs,
respecting their beliefs, giving information, and supporting
their families remain the inevitable factors of a difficult pro-
cess. Being of service during this process, it is very important
for health professionals to know what issues must be coped
with and how to overcome them. Personal experiences inform
the approach of professionals to the dying, having both scien-
tific and humanitarian features [19].
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Oz

Amag: Travma sonucu olmayan, spontan ince barsak hematomlari oldukca
nadir gortlen klinik tablolar olup klinik tanilari da zor konulabilmektedir.ileri
gortntileme yontemleri sayesinde tani konan bu durumlarda genellikle anti-
koagulan kullanimi suclanilmakta ve dikkatli anamnez 6nerilmektedir.Retro-
sepektif olarak taradigimiz spontan intestinal hematom vakalarimizi incele-
meyi planladik. Gereg ve Method: Ug merkezli olan bu calismada Ocak 2010-
Temmuz 2016 tarihleri arasinda spontan intestinal hematom tanisi konan
hastalar calismaya dahil edilmis ve demografik verileri ile tedavi ve radyo-
lojik yontemleri kaydedilmistir.Saglkl bilgilere ulagilamayan hastalar calis-
ma disi birakilmistir. Bulgular: Toplam 11 hastaya tani konmus olup bunlarin
6(%54.5)’s1 kadin,5(%45.5)'i erkektir. Ortalama yasi 67.4(58-78) olup hasta-
larimizin sikayetlerinin baslamasi ile tani almasi arasinda gecen siire 5.9(1-
15 ) guindiir. Hastalarin tamami (%100) antikoagulan tedavisi almaktaydi ve.
basvuru sirasinda ortalama INR degerleri: 5.8(3.2-8.4) idi.6(%54.5)’sinda tu-
tulan segment jejunum iken, 5(%45.5) hastada tutulan segment ileumdu.Ta-
mami(%]100) konservatif tedavi ile taburcu edildi. Tartisma: Spontan intra-
mural hematomlar nadir gériilen bir durum olup antikoagulan kullanan hasta-
larda mutlaka akilda tutulmalidirlar.Genellikle konservatif tedavi bu tiir vaka-
larda yiiz giildiiriicti sonuglar vermektedir.

Anahtar Kelimeler
Spontan; Barsak; Hematom

Abstract

Aim: Non-traumatic, spontaneous small intestinal hematomas are very rare
clinical conditions, diagnoses of which are difficult. These cases, in whom
the diagnosis is made by the help of advanced visualization techniques, are
usually attributed to anticoagulant therapy and obtaining a careful medi-
cal historyis suggested. We planned a retrospective study on our cases with
spontaneous intestinal hematoma. Material and Method: In thismulti-center
study involving three medical facilities, patients diagnosed with spontaneous
intestinal hematoma between January 2010 and July 2016 were included in
the study and their demographic data was recorded along with their treat-
ments and radiological methods. Patients whose accurate data could not
be acquired were excluded from the study. Results: A total number of 11
patients were diagnosed, 6 (54.5%) of which were women and 5 (45.5%) of
them were men. The average age of the study group was 67.4 (58-78) years
and the duration between the initiation of their complaints and the time of
diagnosis was 5.9 (1-15) days. All patients were under anticoagulant therapy
and their average INR value was 5.8 (3.2-8.4) when they were first admitted.
The affected segment was jejunum in 6 patients (54.5%) whereas the ileum
was involved in 5 patients (45.5%). All (100%) patients were discharged from
the hospital as the result of conservative treatment. Discussion: Spontane-
ous intramural hematoma is a rare condition that has to be kept in mind
when treating patients with anticoagulant therapy. Conservative treatment
generally gives pleasing results in this condition.
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Introduction

Spontaneous small intestinal hematoma that is not secondary
to trauma isa rare condition. Extensive use of anticoagulants
being in the first place, hemophilia, idiopathic thrombocytope-
nic purpura,von Willebrand disease, leukemia, lymphoma, mul-
tiple myeloma, chemotherapy, vasculitis and pancreatitis are
among other causes [1-5]. Intramural intestinal hematoma was
first identified by McLouchlan in 1838 during the autopsy of
a 49 years old male patient who died from dehydration and
intestinal obstruction. In this published case of his, the localiza-
tion was at the duodenum and it was diagnosed as a pseudo-
aneurysm tumor.
intestinal hematoma was made by Liverud 100 years later [6,7].
Berman and Mainellareported the first anticoagulant-induced
spontaneous intramural small intestinal hematoma in 1952 [8].
In 1968,Herbert published the first extensive investigation on
this subject by adding his own two cases to the six former cas-
es existing in the literature [9]. Anticoagulant therapy-related
spontaneous intramural gastrointestinal tract hematomas are
mostly located in the duodenum and small intestine, whereast-
he involvements of the colon and rectum are rare [10-13]. Since
our patient group was admitted to our clinics with delayed di-
agnosis, the physical and radiological examination are enough
for a diagnosis when they are considered together with the pa-

Radiological identification of spontaneous

tient’s medical history, and the conservative treatment results
in remission of the hematoma in most of the patients [14], we
felt the need to write this article with the aim of retrospectively
investigating our patients who were treated for anticoagulant-
induced spontaneous intramural small intestinal hematoma to-
gether with the review of the literature.

Material and Method

Patients with spontaneous anticoagulant-induced intramural
intestinal hematoma who were diagnosed and treated inAdnan
Medneres University Department of General Surgery, Bozyaka
Training and Research Hospital Division of General Surgery, and
Inonu University Department of General Surgery between the
dates of January 2010 and July 2016 were investigated with
respect to their demographic structures, medical histories, ra-
diological appearances and treatment methods; their data were
recorded and compared. Patients whose accurate data could
not be acquired from their chartswere excluded from the study.

Statistical Analysis

The statistical analysis of the data was performed using SPSS
21.0 software package (SPSS 21.0 software IL-Chicago-US).
The statistical results were obtained for descriptive analysis,
demographical information and clinical features. The average
values + standard deviation values and percentages of the re-
sults were calculated.

Results

There were a total of 11 patients who were diagnosed and
treated for spontaneous anticoagulant- induced intramural in-
testinal hematoma between the dates of January 2010 and July
2016. Six (54.5%) of our patients were female and 5 (45.5%)
of them were male. The average age of our patients was 67.4
(58-78) years. Four (36.3%) of our patients were diagnosed

by presenting to the emergency service, while the remaining
seven (63.7%) were diagnosed following their admission to the
clinic.The duration between their initial complaints and the di-
agnosis was 5.9 (1-15) days. The number of hospital admis-
sions during this period was 2.1 (1-4). Anticoagulant therapy
was administered in four (36.3%) of our patients due to coro-
nary artery disease, in three (27.3%) due to valve replacement,
in three (27.3%) due to chronic atrial fibrillation, and in one
(9.1%) patient due to deep venous thrombosis. All of our pa-
tients were hospitalized for treatment. The average INR value
was 5.8 (3.2-8.4) during the first admission. When their com-
plaints during their admission were analyzed, eleven (100%)
patientsmanifested tenderness, three (27.3%) had mild disten-
tion, and four (36.3%) had nausea and vomiting. None of the
patients manifested rebound-defense in their first physical ex-
amination. No findings of hematochezia or melenawere present
during their rectal examinations.None of the patients showed
non-gastrointestinal bleeding (epistaxis, hematuria, hemoptysis
etc.). Two (18.2%) of the patients had moderate leukocytosis
(13.600-14.200 K/mm3) while the remaining nine (82.8%) pa-
tients did not have leukocytosis. One (9.1%) patient had elec-
trolyte imbalance (Na:151mEq/L, K: 2.78mEq/L) and elevation
of creatinine caused by pre-renal acute renal failure (creat-
inin:3.1) due to reduced oral intake, recurrent nausea-vomiting
and late diagnosis. The remaining ten (90.9%) patients had
normal biochemical values.Abdominal ultrasonography and ab-
dominal computed tomography were performed in all patients.
Ultrasonography enabled the diagnosis in only six (54.6%) of
the patients whereas computed tomography showed that all
(100%) patients had long-segment mural thickening (the seg-
ment length,scanned with computed tomography, was reported
to be approximately 15-25 cm) and was diagnostic by showing
the free fluid between the surrounding bowel loops (PICTURES
1,2 and 3). Theinvolved intestinal loops were at jejunal and ileal
levels in all (100%) patients. While the involved intestinal loops
were jejunal in six (54.5%) of the patients,the ileal segments
were affected in five (45.5%). The involved intestinal loop was
solitary in all of our patients; no multi-involvement of the loops
was observed. No extension of the lesion to the colonic loop
was present in the patients with ileal involvement. All of our pa-
tients responded to conservative treatment (intravenous hydra-
tion, discontinuation of oral intake, parenteral nutrition, correc-
tion of coagulopathy with plasma and vitamin K, low molecular
weight heparin treatment administered following the decline
in INR value, frequent mobilization, and initiation of oral intake
gradually following the regression of symptoms); no surgical
need emerged. The average duration of hospitalization was
8.4 (5-12) days. (Table:1) All patients were discharged from the
hospital following the fullrecovery of clinical symptoms (cessa-
tion of abdominal pain, improvement of distention, toleration of
oral feeding), without taking radiological complete hematoma
resolution into consideration in abdominal tomography. In all of
our patients, the abdominal tomography, performed during the
outpatient follow-up two weeks after the hospital discharge,
revealed complete hematoma resolution, disappearance of
intra-abdominal fluid and the dilatation of the intestinal loops
proximal to the hematoma.We discharged all our patients with
prescription of subcutaneous low molecular weight heparin. We
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Table 1. General features of the patients

Sex Age The site Time passed  Number of insti-  Comorbid INR Leuco-  Abdomi- Abdominal Involved Hospital- Treat-
(years)  of admis- prior to diag-  tutions admitted disease value cytosis  nal USG cT GIS site  ization ment
sion nosis (days) before (days) method
F 65 Outpat. 5 2 Coronary ar- 6.2 normal - + ileum 6 conser-
tery disease vative
F 69 Outpat. 3 1 Valve replace- 3.2 normal  + + jejunum 7 conser-
ment vative
M 69 Emerg. 1 1 Valve replace- 5.8 normal  + + ileum 8 conser-
ment vative
F 71 Outpat. 4 2 Coronary ar- 7.4 normal  + + jejunum 9 conser-
tery disease vative
M 73 Emerg. 9 3 Chronic atrial 8.4 14200 _ + ileum 12 conser-
fibrillation vative
M 59 Outpat.. 6 2 Deep venous 6.4 Normal  + + jejunum 8 conser-
thrombosis vative
F 60 Outpat. 5 3 Chronic atrial 5.2 normal  + + jejunum 7 conser-
fibrillation vative
F 69 Outpat. 4 1 Valve replace- 4.8 Normal  + + ileum 10 conser-
ment vative
M 68 Emerg. 6 2 Chronic atrial 7.2 Normal - + ileum 8 conser-
fibrillation vative
F 78 Outpat. 7 2 Coronary ar- 35 Normal - + jejunum 9 conser-
tery disease vative
M 61 Emerg. 15 4 Coronary ar- 5.7 13600 _ + jejunum 9 conser-
tery disease vative
67.4 5.9(1-15) 2.1(1-4) 5.8(3.2- 54.6% 100% 8.4(5-
(59-78) 8.4) 12)

Figures 1,2,3. 69 years old female patient, intestinal intramural hematoma, long segment wall thickening at ileum, minimal free fluid around the loop and minimal dilata-
tion at proximal intestinal loop are visible.

resumed the anticoagulant therapyafter the abdominal tomo-
graphic images obtained during the outpatient follow-up ad-
mission revealed complete resolution of hematoma.

Discussion

Anticoagulant-induced intramural hematoma of the gastroin-
testinal is one of the rare complications of drug utilization. Its
annual incidence is 1/2500 [15]. It is usually not life-threatening
and is responsive to medical treatment [16]. 36% of all gastro-
intestinal intramural hematomas are secondary to anticoagu-
lant therapy [17].

Its probable pathophysiology is the rupture of the terminal ar-
tery of themesentery and the blood dissecting the site between
the muscularis mucosa and the muscular layer following the
penetration of the muscular layer of the intestinal wall [18].
Even though the hematoma involving the intestinal wall was
solitary in our patient group, it has beenreportedin the medi-

cal literature that 15% of spontaneous intestinal hematomas
are multiple and 85% are single. The most frequently involved
siteswere reported to be the jejunum with a rate of 69% and
the ileum with a rate of 38%. Although the dilatation of the ileal
intramural hematoma into the colonic segment is probable, the
incidence of isolated spontaneous colonic and rectal intramural
hematoma is rare and there are only few patients reported in
the literature [2, 19, 20]. While duodenal intramural hematomas
are mostly secondary to endoscopy and pancreatitis, sponta-
neous duodenal intramural hematoma is also reported in the
literature [3].

In coherence with our study, there is no difference between the
ratios of affected males and females in the literature. The av-
erage age of the affected patient group is 6-7 decades [2, 16,
18]. This can be explained by the fact that the structure of the
mesenteric terminal artery, which penetrates the intestinal wall,
deteriorates with age and the prescriptions of anticoagulant
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therapy due to comorbid diseasesat this age period are more
frequent.

Sorbello MP et al. reported in their analysis of 21 clinical stud-
ies and case reports that during the initial diagnosis, 97.5% of
the patients had abdominal pain, 50% had nausea, 45% had
vomiting complaints and only 20% of the patients stated that
the only complaint was abdominal pain during their first ad-
mission to the hospital [21]. The small intestinal obstructions
are mostly incomplete and the findings in physical examina-
tion are generally vague [22, 23]. Hence, in our clinical study
also, only four (36.3%) of our patients were diagnosed through
emergency service admission and the remaining seven (63.7%)
were diagnosed through their outpatient admissions.Various
authorshave determined the period between the initiation of
complaints and the time of diagnosis as 2.5-5 days[14, 16, 21 ]
whereas we found theaverage duration to be 5.9 [1-15) days in
our study. However, we also found that the number of hospital
admissions during this period was 2.1 [ 1-4]. In our opinion, this
means that patients are diagnosed with delay due to the fact
that they present late to the medical facilities since their symp-
toms are vague, and also because anticoagulant use is ignored
in the clinics and emergency services, investigations that will
help detecting the coagulopathy are not being done, physical
examination findings are vague and intravenous contrast en-
hanced abdominal computed tomography is not being used lib-
erally. The average INR value of the patients in the initial hospi-
tal admission is 6.2-11.6 according to the literature [2, 16, 21].
Intestinal wall thickening and presence of intraabdominal free
fluid in these patients can only be identified through ultraso-
nography (USC) and IV contrast-enhanced abdominal tomogra-
phy (CT). However, these symptoms do not specifically suggest
small intestinal intramural hematoma; they can also suggest
infectious small intestinal disorders, inflammatory intestinal
diseases, and small intestinal ischemia [24]. In the literature,
there is a consensus on the fact that abdominal tomography
is the most valuable diagnostic method in intestinal intramural
hematoma [16, 21]. In our patient group, USG was diagnostic in
six (54.6%) of our patients whereas computed tomography was
diagnostic for all (100%) of them.

In the literature, there are nonoperatively followed-up cases in
whom diagnosis was made through diagnostic laparotomy and
the operation wasterminated without performing a resection
[18]. Usually, the clinical findings resolvewithin five to seven
days when conservative treatment methods are chosen and
no surgical intervention is required. The complete radiological
resolution occurs in a few weeks. If the case remains radiologi-
cally the same after two months, a different underlying clinical
cause should be considered [15, 14]. Late complications such as
recurrent bleeding or stenosis are rare [21].

Conclusion

Spontaneous intramural hematoma of the gastrointestinal
system is a rare condition. Coagulopathy due to anticoagulant
therapy is its most common cause.Nonspecific abdominal pain,
mild distension, nausea and vomiting are its clinical symptoms.
Leukocytosis and the symptoms of acute abdomen are rare.
Electrolyte imbalance may be present due to limited oral in-
take, recurrent nausea and vomiting, together with delayed di-

agnosis. The most frequently involved gastrointestinal sites are
the jejunum and ileum. The handicap for this clinical condition
which usually does not require surgery and responds very well to
conservative treatment is the delayed diagnosis. For the diag-
nosis of patients who have medical histories of anticoagulant
usage due to their comorbid disorders and who are admitted to
the emergency services or outpatient clinics with thecomplaint
of nonspecific abdominal pain, it will be sufficient to conduct
investigations which will reveal their coagulopathies and to ob-
tainabdominal tomography with intravenous contrast enhance-
ment. Early response to conservative treatment and complete
resolution in the control abdominal tomography, performed 2-3
weeks after hospital discharge are sufficient for differential
diagnosis. Late complications such as recurrent bleeding and
stenosis have not been reported in the literature.
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Oz

Amag: Biz bu calismamizda stent implantasyonu éncesinde kantitatif koroner
anjiografi (QCA) ve Imaj J programini kullanarak hesapladigimiz plak alani-
nin stent restenozu gelisimi tizerine olan etkisini arastirmay! amagladik. Ge-
re¢ ve Yontem: Mart 2008 ve Temmuz 2011 arasinda uygulanan 5180 adet
koroner anjiografi prosediirii ¢alismada incelendi, 227 adet in-stent restenoz
mevcut idi. Dislama kriterlerinin ardindan, yiiz altmis dért adet stent implan-
tasyonunun yapildigi 121 hasta retrospektif olarak incelendi. Stentler hasta-
larin klinik durumlarina gore; a) in-stent restenosis gelisen grup (n:77, 47%)
ve b) in-stent restenosis gelismeyen grup (n:87, 53%) olmak Uzere iki gru-
ba ayrildi. Stent implantasyonundan en az 6 ay sonra koroner anjiografi ile
50% veya daha fazla daralmanin saptandigi durumlar in-stent restenoz olu-
sumu icin pozitif olarak degerlendirildi. Plak alani dlctimleri kantitatif koro-
ner anjiografi (QCA) ve imaj J programi kullanilarak yapildi. Bulgular: Kanti-
tatif olarak 6lciilen plak alanlarinda gruplar arasinda istatistiksel olarak an-
lamli farklilik saptanmadi (p>0.05). Ancak imaj J ile élciilen alanlarda grup-
lar arasinda anlamli diizeyde farkhlik gozlendi (p<0.05). Gruplar arasinda hi-
pertansiyon, hiperlipidemi 6ykust, statin kullanimi, HDL degerleri ve lezyon
tipleri (p<0.05) istatistiksel olarak anlamli farklilik gosterirken, diyabet varli-
81 ve sigara kullanimi anlamli diizeyde farkli saptanmadi (p>0.05). Stent res-
tenoz gelisimi ile hipertansiyon, statin tedavisi kullanmama, HDL degerleri,
kot lezyon tipi ve imaj J ile 6lciilen plak alani arasinda iliski mevcut idi. Tar-
tisma: Hipertansiyon, statin tedavisi kullanmama, diistik HDL seviyeleri, k&t
lezyon tipi ve imaj J ile dlctilen genis plak alanlari in-stent restenoz gelisimi
icin 6nemli birer belirteclerdir.

Anahtar Kelimeler
imaj J; Plak Alani; in-Stent Restenoz

Abstract

Aim: In this study we have used quantitative coronary angiography (QCA)
and the Image ) program in order to investigate the influence of plaque area,
as identified prior to stent implantation, on the development of stent reste-
nosis. Material and Method: 5180 coronary angiography procedures were
performed between March 2008 and July 2011. Of these, 227 presented with
in-stent restenosis. After application of the exclusion criteria, 164 intracor-
onary stents implanted in 121 patients were retrospectively investigated.
These stents were divided into two groups depending upon the clinical status
of the patient: (a) those who developed in-stent restenosis (n: 77, 47%), and
(b) those who failed to develop in-stent restenosis (n: 87, 53%). Narrowing
by 50% or more, as identified during coronary angiography performed at
least six months after the stent implantation, was considered as positive
for development of in-stent restenosis. Plaque area measurement in the pa-
tients was performed using quantitative coronary angiography (QCA) and
the Image ) program. Results: Plaque area measurement when performed
quantitatively revealed no statistically significant difference between the
groups (p>0.05). However, significant difference in area was observed when
Image J was used (p<0.05). Statistically significant differences were observed
between groups in terms of history of hypertension and hyperlipidemia, use
of statins, HDL values, and lesion type (p<0.05); the difference in terms of
presence of diabetes or smoking status (p>0.05) was not significant. There
was a relationship among the development of restenosis and hypertension,
non-usage of statin therapy, HDL level, poor lesion type, and plaque area as
measured with Image J. Discussion: Hypertension, non-usage statin therapy,
low levels of HDL, poor lesion type, and larger plaque areas as measured with
the Image J program were identified as important indicators for development
of in-stent restenosis.
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Introduction

Intracoronary stenting has emerged as one of the most com-
monly used therapeutic modalities for the treatment of coro-
nary artery disease. However, one of the most serious problems
encountered during the follow-up of patients who have received
this treatment is the development of in-stent restenosis. It is
difficult to determine the exact rate of restenosis because it
depends on a number of different factors and variables. In the
pre-stent era it ranged between 32-55% of all angioplasties,
dropping to 17-41% [1-4] in the BMS era [5-7]. A further step
to reduce restenosis was undertaken with the advent of DES,
with a reduction to numbers <10% [8-9]. However, in one study,
within a time frame of six months nearly 20-35% of patients
with bare-metal stents and 5-10% of those with drug-eluting
stents developed this complication [10].

Reports in the literature have pinpointed several factors sus-
pected to be active in the development of restenosis [11-14].
These include advanced age, history of diabetes, long lesion,
small vessel diameter, and poor lesion type. Some studies have
suggested that monitoring the plaque area prior to the last
stent implantation could help in predicting restenosis via us-
ing intravascular ultrasound (IVUS) [15-16]. As a result of this,
interventions aimed at decreasing the plaque material are
popularly considered to reduce restenosis as well; however, the
expected results have not been obtained [17].

In this study we have used quantitative coronary angiography
(QCA) and the Image ) program to investigate the influence of
plaque area, as measured prior to stent implantation, on the de-
velopment of restenosis. We have also monitored and analyzed
several clinical, biochemical, and angiography-related factors.

Material and Method

Study Population

The study included patients who had undergone coronary angi-
ography at the Cardiology Department Coronary Angiography
Unit between March 2008 and July 2011. This inclusion was
irrespective of the presence or absence of in-stent restenosis.
Of the 5180 coronary angiography procedures, 227 presented
with in-stent restenosis whereas 383 did not develop the same.
Medical records and prior history of these patients, as pres-
ent in the database, were analyzed retrospectively. Only those
patients who had undergone the stent implantation procedure
at our clinic were enrolled in the study. Patients whose stent im-
plantation procedure was performed elsewhere, patients whose
files could not be accessed, and patients who presented with
stent thrombosis were excluded from the study group. In total,
164 intracoronary stents implanted in 121 patients were found
to match the inclusion criteria and hence were investigated
retrospectively as part of the analysis procedure. These stents
were divided into two groups depending upon the clinical status
of the patient: (a) those who presented with in-stent restenosis
(n: 77, 47%), and (b) those who failed to develop in-stent reste-
nosis (n: 87, 53%).

Narrowing by 50% or more, as identified during coronary angi-
ography performed at least six months after the stent implan-
tation, was considered as positive for development of in-stent
restenosis.

All characteristics of the patients that could potentially be re-

lated to the development of restenosis, including basic demo-
graphic characteristics such as age and gender, smoking status,
hypertension, hyperlipidemia, diabetes, currently used drugs,
and biochemical parameters, were meticulously recorded.
Angiographic Examination and Evaluation of the Plaque Burden
Records pertaining to the coronary angiography procedure per-
formed during the stent implantation were obtained for each
patient.

The plaque area present prior to the stent implantation was
investigated semi-quantitatively using coronary angiography
(QCA) and the Image ) program.

The plaque area was calculated semi-quantitatively using the
Siemens Axiom (Germany) coronary angiography instrument.
Our analysis was based on the best possible view of the le-
sion-containing segment of the coronary artery into which the
stent was implanted. Using the QCA method, calibration was
performed based on the catheter diameter and the segment
with stenosis was marked on the coronary angiography instru-
ment. The margins of the lesion were adjusted manually and
the plaque area was optimally calculated using the instrument
(Figure 1). Plaque area calculations were done by two separate
observers and the average of the results was used.

Figure 1. Plaque area calculation with QCA method

Figure 2. Plaque area calculation with Image ) method
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Plaque area calculation with both the methods was performed Table 1. Baseline characteristics and laboratory parameters of the study popu-
using the same image. An image of the plaque area, as calcu- lation

lated by the QCA method, was recorded in JPEG format and the Variables Without Resteno-  With Restenosis P value
. is (=87 =77
plaque area was calculated using Image J. sis n-87) (n=77)
The Image ) program is easily accessed via the internet (http:// hee 28611 2751 0890
0 0
rsbweb.nih.gov) and can be used to perform two-dimensional Gender, male 71 (%81.6) 58 (%75.3) 0669
i 0 0
area calculation. Calibration is performed prior to area calcula- ~ "vpertension 63 (%75) 69 (%89.6) 0022
tion. Then the area that needs be calculated is marked manually ~ Diabetes mellitus 29 (%33,5) 26 (%33.8) 0,557
(Figure 2). In this study, we accepted the catheter diameter as a Dyslipidemia 21 (%24.1) 34 (%44.2) 0,028
reference value with which the calibration was performed. ACC/ Smoking 24 (%27.6) 31 (%40.3) 0,129
AHA lesion classification was used for coronary lesion type [18]. A?Ztylsa“cy”c 70 (%86,4) 66 (%89.2) 0883
acl
The reproducibility of two-dimensional area calculation was as-
; o o ; Klopidogrel 20 (%26) 11 (%15,9) 0,065
sessed by coefficients of variation (standard deviation of dif-
o B-blocker 66 (%82,5) 62 (%82,7) 0,560
ferences between the repeated measurements divided by the
Statin 53 (%67,9) 33 (%45,8) 0,036
mean value and expressed as a percentage) between measure-
. o ) Glucose (mg/dL) 123,7 £+ 52,7 126,6 + 51,5 0,850
ments. The intra-observer variability was calculated in 34 ran-
. . Creatine (mg/dL) 0,98 + 0,35 1,08 + 0,69 0,450
domly selected study participants (18 patients who presented
. . . . . Total cholesterol 183,1 +47,9 180,6 +50,3 0,850
with in-stent restenosis and 16 control patients who did not (mg/dL)
develop in-stent restenosis) by repeating the measurements Triglyceride (mg/ 166,9 +112,6 1791 + 833 0450
under the same basal conditions. Intra-observer and inter-ob- di)
server variation was found to be <5%. HDL (mg/dL) 39,8 + 10,0 36,4 + 10,1 0,045
LDL (mg/dL) 109,2 + 39,7 106,4 + 40,4 0,750
Statistical analysis Hemoglobin (g/ 13,719 135419 0,850
SPSS (Statistical Package for Social Sciences) for Windows di)
16.0 program was used for all statistical analyses. The results P'atj/'et) (thou- 235 + 54 25579 0095
sand/u
obtained are presented as mean +SD and frequency. Student’s t
MPV (fL) 86+1,0 85+09 0,910

test, Pearson’s correlation analysis, chi-square test, and logistic
regression analysis were performed for evaluation of data. A
p-value less than 0.05 was considered statistically significant.

Abbrevations: HDL, high density lipoprotein cholesterol; LDL, low density lipo-
protein cholesterol; MPV, mean platelet volume

Results
A total of 164 stents were included as part of the study. Of

these, 77 were found to have developed in-stent restenosis
Table 2. Evaluation and Measurement of Coronary Angiograpy Image

whereas 87 failed to do so. No significant differences were ob-

. Variabl Without Resteno- With Resteno- P val
served between the two groups with respect to age, gender, arlables si; (n°:87) esteno Si; (n:;)s eno- Fvale
presence of diabetes mellitus, and smoking status (p> 0.05). PCl Type
However, the prevalence of hypertension and hyperlipidemia Elective PCI 81 (%93.1) 66 (985.7) 0,075
was statistically significantly higher in patients with in-stent Primer PCI 4 (%4,6) 9 %11,7)

i <
restenosis (p<0.05). Rescue PCI 2 (%2,3) 2 (%2,6)
When the current drug regimen was taken into account, a signif- Lesion type
icant difference in the development of in-stent restenosis was
A 10 (%11,5) 1(%1,3) 0,001
observed for the use of statins (p< 0.05). It was observed that
) ) ; ] B1 47 (%54) 24 (%31,2)
the risk for development of in-stent restenosis was lower in
. ] ] B2 23 (%26,5) 33 (%42,8)
patients undergoing statin therapy as compared to those who
. o . d 7 (%8) 19 (%24,7)
were prescribed other medication. The development of in-stent
. . X Stent Localization
restenosis was not found to be associated with the use of as-
. ) L LAD 41 (%47,2) 39 (%50,6) 0,890
pirin, clopidogrel, ticlopidine, or beta-blocker (p> 0.05, Table 1).
. ) D1 2 (%2,3) 2 (%2,6)
When basic laboratory parameters for all the patients were an-
. e L LCX 15 (%17,2) 14 (%18,2)
alyzed, no single factor was seen to make a statistically signifi-
. RCA 29 (%33,3 22 (%28,6
cant difference between the two groups except for HDL, whose (033.3) (%286)
. . . - Stent T
levels were lower in the patient group diagnosed with in-stent ent ype
. BMS 67 (%73 68 (%88,3 0,910
restenosis (p<0.05, Table 1). (%73) (%88.3)
0 0/
The patients with and without in-stent restenosis were investi- DES 20 (%27) 9 (%11.7)
gated with respect to the type of percutaneous coronary inter- Plaque Area Quantitative 4,22 + 2,61 467£239 0,664
Plaque Area IMAGE ) 7,68 + 4,45 11,03 £6,17 0,025

vention (PCl) associated with the stent implantation procedure.
Of the 77 stents that were diagnosed with in-stent resteno-
sis, 66 (85.7%) were implanted using elective PCl, nine (11.7%)
using primary PCl, and two (2.6%) with rescue PCl. Of the 87

Abbrevations: PCl, percutaneous coronary interventions; LAD, left anterior
descending coronary artery; RCA, right coronary artery; LCX, left circumflex
coronary artery; D1, first diagonal coronary artery; BMS, Bare metal coronary
stent; DES, drug-eluting coronary stent
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Table 3. Logistic regression analysis associated with the risk for development
of in-stent restenosis

Variables BETA (%) O.R. %95 Cl P value
Hypertension 1,50 4,49 1,26-15,93 0.035
Hyperlypidemia 0,82 2,28 0,89-5,80 0.861
Non usage Statin 1,51 4,52 1,75-11,67 0.028
HDL -0,47 0,95 0,91-0,99 0.042
Stent length -0,11 0,89 0,76-1,04 0.783
Plaque areap 0,10 1,11 1,02-1,21 0.025
Type -B1 Lesion 2,36 10,62* 0,90-124,39 0.036
Type -B2 Lesion 3,60 36,91 2,83-480,15 0.042
Type -C Lesion 5,40 222,26* 5,79-8528,71 0.037

Abbrevations: HDL, high density lipoprotein cholesterol.
p Plague area calculation with Image ) method
* Risk increase with respect to Type-A Lesion

stents that did not present with in-stent restenosis, 81 (93.1%)
were implanted with elective PCl, four (4.6%) with primary PCl
and two (2.3%) with rescue PCl. There was no significant differ-
ence between the two groups in terms of the type of percutane-
ous coronary intervention (p>0.05, Table 2).

The two groups were also compared with respect to the type of
lesion into which the stent implantation were performed. Of the
77 stents with in-stent restenosis, one (1.3%) was implanted
into a type A lesion, 24 (31.2%) into type B1 lesion, 33 (42.9%)
into type B2 lesion, and 19 (24.7%) into type C lesion. Of the 87
stents without in-stent restenosis, 10 (11.5%) were implanted
into type A lesion, 47 (54.0%) into type B1 lesion, 23 (26.4%)
into type B2 lesion, and seven (8.0%) into type C lesion. The
type of lesion differed significantly between the two groups
(p<0.01). It was observed that the risk for in-stent restenosis
increased as the type of lesion progressed from A to C (Table 2).
It was identified that, of the 77 stents that presented with in-
stent restenosis, 39 (50.6) were implanted in the left anterior
descending (LAD), two (2.6%) in the diagonal, 14 (18.2%) in the
circumflex, and 22 (28.6%) in the right coronary artery (RCA).
For the 87 stents that did not develop in-stent restenosis, 41
(47.2) were implanted in the LAD, two (2.3%) in the diagonal,
15 (17.2%) in the circumflex, and 29 (33.3%) in the RCA. When
the patients with open and stenotic stents were compared, no
statistically significant difference with respect to the artery into
which the PCl had been performed was noticed (p>0.05, Table
2).

Amongst the 77 stents with in-stent restenosis, it was observed
that 68 (88.3%) were bare-metal stents (BMS) and nine (11.7%)
were drug-eluting stents (DES). Of the 87 stents without in-
stent restenosis, 67 (77.0%) were BMS and 20 (23.0%) were
DES. When the correlation between type of implanted stent
and development of restenosis was evaluated, a statistically
non-significant difference was determined (p=0.091). However,
it can be stated that the use of drug-eluting stents was more
frequent in the group that failed to develop in stent restenosis
(Table 2).

The performance of percutaneous transluminal coronary an-
gioplasty (PTCA) prior to the stent implantation was also com-
pared for the two groups. Of the 77 stents that presented with
in-stent restenosis, 38 (49.4%) were observed to have under-
gone PTCA whereas 39 (50.6%) did not due to decisions related

to coronary by-pass operation and medical treatment. In the 87
stents that did not develop in-stent restenosis, 40 (46.0%) were
noted to have undergone PTCA because of thrombus burden
of the lesion whereas 47 (54.0%) did not. Upon comparison,
groups with and without in-stent restenosis did not demon-
strate any statistically significant difference with respect to the
performance of the PTCA (p>0.05).

The two groups were compared with respect to the perfor-
mance of post-dilatation after stent implantation. Of the 77
stents with in-stent restenosis, ten (13.0%) underwent post-
dilatation and 67 (87.0%) did not. Of the 87 stents that did
not develop in-stent restenosis, ten (11.5%) underwent post-
dilatation and 77 (88.5%) did not. Statistically there was no
significant difference between the two groups (p>0.05).

The stents implanted in the two groups were compared in
terms of stent size and diameter. Statistically significant differ-
ence was observed for difference in stent size (p<0.05) but not
for stent diameter (p>0.05).

There was no statistically significant difference between the
two groups with respect to the quantitative plaque area deter-
mined during follow-up coronary angiography (p>0.05); impor-
tantly, the plaque area as examined with Image J displayed no
difference between the groups (p<0.05).

There was a moderately positive correlation between the quan-
titative measurement of the plaque area and the measurement
of plaque area done with Image ) (r = 0.60, p < 0.001).
Considering the aforementioned evaluations, the factors that
were found to make a difference between stents that did and
did not develop restenosis included the presence of hyperten-
sion, presence of hyperlipidemia, non-usage statin therapy,
lower HDL levels, longer stent size, type of lesion, and plaque
area as calculated by Image J. Logistic regression analysis was
performed with factors associated with the risk for develop-
ment of in-stent restenosis (Table 3).

Although a significant difference was observed between the
groups with and without in-stent restenosis in terms of hyper-
lipidemia and stent size, logistic regression analysis revealed
that these variables were not influential for the development of
in-stent restenosis (p>0.05).

Discussion

Detailed analysis performed during the course of our study
revealed no significant difference between patients with and
without in-stent restenosis with respect to the plaque area cal-
culated through QCA, whereas plaque area as measured with
Image ) was larger in those with restenosis. Correlation analysis
revealed a significant correlation between QCA and the plaque
area as measured through Image ). Regression analysis deter-
mined that the plaque area measured with Image J was a sig-
nificant determinant for the development of in-stent restenosis.
Every 1 mm2 increase in the plaque area as measured with
Image ) was found to cause a 1.11-fold increase in the devel-
opment of restenosis. Although popularly used in the research
arena, QCA is unable to replace visual assessment in clinical
practice because it is both time-consuming as well as techno-
logically intensive. Another disadvantage is that finalizing the
square and segment for which measurement will be performed
is a subjective matter and hence is known to vary among people

Journal of Clinical and Analytical Medicine | 87



PRE-STENT IMPLANTATION PLAQUE BURDEN AND RESTENOSIS

who perform this measurement using the QCA method. There-
fore, Image J is a more practical and serviceable alternative
method.

Intracoronary stent implantation, an invasive revascularization
method, has become the therapy of choice for coronary artery
disease and its popularity is increasing on a daily basis. Unfor-
tunately, in spite of advancements in the materials used and
an increase in the rate of procedural success, no concordant
improvement in terms of in-stent restenosis, the main problem
affecting percutaneous coronary interventions, has yet been
achieved. A meta-analysis of 11 studies that included a total
of 5103 patients showed that the prevalence of angiographic
in-stent restenosis was 5-10% in case of DES and 20-35% in
case of BMS [10].

Some previously published studies have identified pre-proce-
dural plaque burden as a predictor of restenosis. Although the
mechanism underlying the relationship between plaque bur-
den and restenosis are not clear, plaque burden has emerged
as a potential indicator. A high pre-procedural plaque burden
could hinder optimal dilatation of the stent. To overcome this
problem, balloon angioplasty with higher pressure could be per-
formed but doing so would increase the trauma effect on the
vascular walls which in turn would increase the risk of resteno-
sis. Another study advanced the explanation that atheroscle-
rotic plaque burden could be the source for cells involved in
the intimal hyperplasia process [15]. Hoffman et al. investigat-
ed various predictors for development of restenosis following
stent implantation and also tried to address the question of
whether plaque burden was influential in the process. In their
study they examined the plaque burden before stent implanta-
tion using intravascular ultrasound (IVUS) and found that the
plague burden was correlated with development of restenosis
[15]. Similarly, a study by Shiran et al. showed that the pre-
procedural plaque area as measured using IVUS was a strong
predictor for restenosis [16]. Considering that the real-life data
show that IVUS is not commonly used by interventional cardi-
ologists, Image J can be developed as a useful and convenient
process to assess the plaque burden. Subsequent comparative
studies with IVUS would give better information about the use-
fulness of this method.

Previous studies have suggested that factors such as gender
and age can function as predictors of in-stent restenosis de-
velopment, but their impact still needs to be conclusively as-
sessed. A study by Gupta et al. revealed that female gender is a
risk factor for restenosis [19]. A study by Bainey et al. reached
the same conclusion [20]. Other sources have defined gender
and advanced age as predictors of restenosis [21]. In our study,
no significant difference could be uncovered between the two
groups with respect to gender and age.

When the two groups were compared, hypertension emerged
as a clinical factor that was capable of influencing the develop-
ment of in-stent restenosis; patients with hypertension were at
a 4.5-fold greater risk for developing the complication. Similar
to our study results, a report by Kastrati et al. also definitively
identified hypertension as a risk factor for restenosis [22].

In our study, the prevalence of diabetes was 33.8% in the group
with restenosis and 33.3% in the group without stenosis. There
was no significant difference between the groups and the pres-

ence of diabetes did not appear to increase the risk for in-stent
restenosis. Our results are in direct contradiction to several
previously published studies that have reported contrary results
[23-26]. One factor that can account for the lower incidence of
restenosis in the diabetic pool of our study could be the more
frequent use of DES and the relatively limited number of pa-
tients.

Study Limitations

The number of enrolled patients and the study design were en-
tirely based on the retrospective analysis of patient files; there-
fore the database can be presented as a major limitation of our
study. The data of the patients who underwent second coronary
angiography in another clinic or who did not require coronary
angiography were unavailable.

Conclusions

No correlation was observed between QCA measured plaque
area and the development of restenosis. However, a significant
link was observed between plaque area measured with Image
J and the development of restenosis. The presence of a cor-
relation between the two methods indicates that the latter
methodology can potentially prove useful in cardiology prac-
tice, furnishing clinicians with sensitive and significant findings.
Intra-procedural techniques aimed at reducing the plaque bur-
den could prove effective for decreasing restenosis develop-
ment but more extensive research on this subject needs to be
conducted and better methodology needs to be developed for
the purpose.
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Amag: Bu calismada asil amacimiz dogumun baslangicinda ve indiiksiyon si-
rasinda periyodik servikal uzunluk 6l¢imiinin dogum indiksiyon sonuglari-
ni 6ngormedeki etkinligini belirlemeyi hedefledik. Gereg ve Yontem: Calisma
Bursa Yiiksek Itisas Egitim ve Arastirma Hastanesi Kadin Hastaliklari ve Do-
gum Kliniginde 2013 yili agustos ile aralik aylari arasinda gerceklestirilmis-
tir. Dinoproston dogum indiiksiyonu icin kulllanilmistir. 137 hasta vajinal do-
gum grubunu, 64 gebe kadin ise sezaryen dogum grubunu olsturmustur. Bul-
gular: Calisma popilasyonunda indiksiyonun baslangicinda servikal durum
degerlendirilmig(n=201) ve ortalama servikal efasman % 26.5 + 17.9 ve or-
talama servikal dilatasyon 1.5 + 3.6 cm olarak bulunmustur. Ortalama Bis-
hop skoru 2.9 + 2.5 olarak hesaplanmistir. indiiksiyonun baslagicindan 4.
Saatine(l), induksiyonun 4. Saatinden 8. Saatine(ll) ve indiiksiyonun baslan-
gicindan 8. Saatine(lll) kadar olan gruplarda servikal kisalma vajinal dogum
gerceklesen grupta hiiksek derecede anlamali bulundu.(l: 26.8 + 19.5 karsin
16.9 + 15.1,11: 31.4 + 239 karsin 19.2 + 18.5 ve Ill: 44.2 + 24.1 karsin 30.5 +
21.2). Tartisma: Calismamizda servikal uzunlugun baslangictaki degeri ile ak-
tif faz donemindeki uzunlugu arasinda anlamli korelasyon belirledik. Benzer
olarak, 4. Ve 8 saat servikal uzunluk &lctimleri arasinda aktif faz déneminde
anlaml korelasyon belirledik. Bishop skoru ve aktif faz donemi arasinda ne-
gative korelasyon mevcuttu. Sonug olarak servikal uzunluk 6l¢timintin karsi-
lastirmali analizi dogum sirasinda indiiksiyon basarisini belirlemede yardimci
olabilir ve yeni bir teknik olarak uygulanabilir.

Anahtar Kelimeler
Dinoproston; Servikal Uzunluk; indiiksiyon

Abstract

Aim: In this study, main goal is to evaluate the efficiency of periodical cervical
length measurements, at the beginning and during the induction, in predict-
ing the outcome of labor induction. Material and Method: This prospective
study was performed in Bursa Yuksek Ihtisas Research and Training Hospital
Gynecology and Obstetrics clinic between August and December 2013. Dino-
prostone was used for inducing labors. 137 cases in vaginal delivery group,
64 pregnant women in cesarean delivery group. Results: In study popula-
tion, cervical conditions at the initiation of induction was evaluated (n=201)
and mean cervical effacement was 26.5 + 17.9 percent and mean cervical
dilatation was 1.5 + 3.6 cm. Average Bishop score was 2.9 + 2.5. Cervical
shortening from beginning to 4th hour of induction, 4th hour to 8th hour
of induction and from beginning to 8th hour of induction were significantly
higher in vaginal delivery group 26.8 + 19.5 to 16.9 + 15.1, 31.4 + 23.9 to
19.2 + 18.5 and 44.2 + 24.1 to 30.5 + 21.2 respectively. Discussion: We de-
termined a significant correlation between cervical length at the start with
the duration of active phase. Similarly, 4-hour and 8-hour cervical length
measurements significantly correlated with the duration of active phase.
Bishop score and the duration of active phase had a negative correlation.
Finally comparative analysis of cervical length measurements may be useful
to predict the success of induction during labor and contribute the precision
of current techniques.
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Introduction

Induction of labor is the artificial stimulation of uterine contrac-
tions before its spontaneous onset for the purpose of vaginal
delivery. Vaginal delivery is the main goal of the labor induction.
20 percent of pregnancies needs to induction of labor because
of various obstetric and non-obstetric reasons [1]. The rate of
labor induction is increasing in modern obstetrics [2].

Labor induction performed by medical reason is associated
with increased rates of cesarean section, mainly in nulliparous
patients [3]. Bishop score has been widely used for to deter-
mine the success of labor induction. But the subjective nature
and limitations of this scoring system can reduce the predictive
power for the success of labor induction [4,5].

Studies have demonstrated the benefits of transvaginal ultra-
sonographic evaluation of the cervix to predict the success of
labor induction over the clinical examination [6-8]. Because
transvaginal ultrasonography provides better measurement of
the cervix.

Many studies evaluated only the cervical length at the time of
induction, but not the dynamic changes of the cervix during la-
bor. The present study aimed to measure the dynamic changes
of the cervix during labor for the prediction of success of labor
induction. In addition, the present study also determined the
cut-off values of cervical shortening at 4th and 8th hour of in-
duction of labor.

Material and Method

This is a prospective observational study. From August 2013 to
December 2013, 201 women were prospectively recruited for
the study at Bursa Yuksek Ihtisas Research and Training Hos-
pital, Department of Gynecology and Obstetrics. Study was ap-
proved by the Institutional Ethics Committee. All patients gave
written consent to participate inthe present study.

During the study period, 6441 women delivered at our center
and 1281 (19.8%) consecutive women underwent labor induc-
tion. 1080 of these women were excluded because they did not
meet the inclusion criteria (n = 827) or they declined to partici-
pate (n = 253). 201 patients included in the study.

The inclusion criteria were as follows: singleton pregnancy; alive
fetus; cephalic presentation; gestational age between 37 and
41 weeks (determined by the date of the last period and con-
firmed by first-/second-trimester ultrasound); absence of pre-
mature rupture of the membranes; normal fetal well-being on
cardiotography (before and during labor); absence of contrac-
tions and/or onset of labor; absence of previous uterine scars
(cesarean, metroplasty, myomectomy). For all participants, data
on age, gravidity, parity, gestational week at delivery, systemic
disorders, body mass index (BMI) at the time of delivery and
indications for induction were recorded.

The patients first underwent a standard complete evaluation.
Bishop score assessed by an expert obstetrician who were
blinded to the results of the ultrasound. All women underwent
cervical assessment by transvaginal ultrasound by one of the
authors (EA) using an ESAOTE My Lab Six (ESAOTE, Genoa,
Italy) equipped witha 5 MHz transvaginal probe. First the pa-
tient empty her bladder. An endovaginal probe was placed in
the anterior vaginal fornix. Ultrasound measurement of cervical
length was made in the sagittal plane along the length of the

endocervical canal with simultaneous visualization of theinter-
nal and external cervical os.

For those with Bishop score 6 or more (favorable cervix for la-
bor induction) for labor induction, intravenous oxytocin (5 IU of
oxytocin diluted in 500 mL of ringer lactate solution, starting
with 2 mlU/min) was used to obtain labor’s active phase ac-
cording our routinely clinical protocol. Oxytocin dose was regu-
larly increased every 15 minutes by 2 mU/min until 3-5 con-
tractions per 10 minutes were achieved. Maximum dosage was
32mU/min.

If the Bishop score less than 6 (unfavorable cervix for labor
induction) preinduction cervical ripening was performed using
10 mg of controlled-release dinoprostone inserted as a single
dose(Propess 10 mg, Controlled Therapeutics, East Kilbride,
Scotland) until the Bishop score became 6 or more. Then dino-
prostone vaginal insert removed and complementary oxytocin
was used when adequate. If the Bishop score remained unfa-
vorable after 24 hours of dinoprostone insertion then vaginal
insert removed and patient underwent cesarean section.
Continuous electronic fetal heart rate monitoring was employed
to all patients. Artificial amniotomy was performed when a cer-
vical dilatation of 5-7 cm was achieved. Artificial amniotomy
was not performed until the cervix was dilated to at least 5 cm
and the vertex was engaged.

For the purpose of the study, we defined an induction a ssuc-
cessful only if vaginal delivery was achieved. Ultrasound mea-
surement of cervical shortening was calculated at 4th and 8th
hours of induction.

Data processed by statistics programme for social scientists
for Windows 21.0 (SPSS, Chicago, IL, USA). Normal data distri-
butionwas analyzed via the Kolmogorov-Smirnov test. Results
were presented as the mean+SD. Demographic characteristics
of the patients were analyzed using the t test, x2 test, and the
Fisher’s exact test, where appropriate. In order to deal with un-
certainty in estimation, we generated 95% confidence intervals
for posttest probabilities around the point estimate. Overall
logistic regression analysis was used to examine the relation-
ship between the degree of cervical length shortening and suc-
cessful labor induction. Receiver operating characteristic (ROC)
curves and area under the curve (AUC) values were used to de-
termine the cut-off values of cervical shortening for successful
labor induction. P<0.05 was considered statistically significant.

Results

The characteristics of the study group are listed in Table 1(Ta-
ble 1). Maternal age, gestational age and body mass index did
not differ between the vaginal delivery and cesarean section
groups. Oligohydroamnios (n:70, 34.8%) was the most common
indication for labor induction. Postmaturity (n:67), intra-uterine
growth restiriction (n:28), non-reassuring NST (n:21) and hyper-
tension (n:15) were the other indications for induction (Table
2).The method of induction was administration of: both dino-
prostone and oxytocin(n=103), oxytocin only (n=98 ).

One hundred thirty seven (68.2%) women had a vaginal deliv-
ery. Cesarean delivery was performed in the other (n:64, 31.8%)
women for the following indications: failure to progress (n =
43) and induction failure(n = 21). Mean preinduction cervical
length in the vaginal delivery group was 29.6 + 7.4 mm and in
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Table 1. Characteristics of vaginal delivery group and cesarean section group

Vaginal Delivery Cesarean Section p Value
n: 137 n: 64
Maternal Age 26.5+55 27 + 4.7 0.514
Gestational Age 39.4+19 395+19 0.756
Body Mass Index 281 +4.2 283+ 45 0.723
Nulliparity 42 (65.6%) 74 (54%)
Bishop Score 341+25 1.9+21 <0.001
Preinduction Cervical Length 29.6 + 7.4 315+ 74 0.09
(mm)
#Values given as mean + SD. Chi-Square test.
Table 2. Indications for labor induction#
Indication Vaginal delivery Cesarean p Value
(n=137) (n=64)
Postmaturity 50 (36.5%) 17 (26.6%) 0.493
Oligohydramnios 46 (33.6%) 24 (37.5%) 0.164
IUGR 16 (11.6%) 12 (18.7%) 0.200
Non-reassuring NST 14 (10.4%) 7 (10.9%) 0.349
Hypertension 11 (7.9%) 4 (6.3%) 0.932

# Values are given as n(%). Univariate regresion

the cesarean section group was 31.5 + 7.4 mm (p:0.09, Table
1). Mean Bishop score in the vaginal delivery group was signifi-
cantly higher than in the cesarean group (P<0.001).

Cervical shortening from beginning to 4th hour of induction, 4th
hour to 8th hour of induction and from beginning to 8th hour
of induction were significantly higher in vaginal delivery group
26.8+19.5t0169 + 15.1,31.4 + 239 t0 19.2 + 18.5 and 44.2
+ 24.71 to 30.5 + 21.2 respectively (Table 3). Receiver operat-
ing characteristic (ROC) curves analysis showed that optimal
cervical shortening cut-off values for successful labor induction
were 10 mm (beginning to 4th hour) with 66% sensitivity, 44%
specificity(95% Cl, AUC: 0.580); 14 mm (4th hour to 8th hour)
with 73% sensitivity, 52% specificity(95% Cl, AUC: 0.657) and

Table 3. Decrease in cervicallength in vaginal delivery and cesarean section
groups#

Vaginal Cesarean P value
delivery section
Cervical Shortening - 26.8 +19.5 16.9 + 15.1 0.001
From beginnig to 4™ hour
Cervical Shortening - 31.4 £239 19.2 £+ 185 0.006
From 4™ hour to 8™ hour
Cervical Shortening - 442 + 241 30.5 +21.2 0.003

From beginning to 8" hour

#Values given as mean + SD. Chi-Square Test.

Table 4. Relationship of cervical length and Bishop score with mode of delivery
in patients with a Bishop’s score 5 or less#

Vaginal Cesarean P value
Delivery Section
Cervical Lenght at 31.2+69 321 7.1 0.418
the beginning (mm)
Cervical Shortening - 258 +19.7 15.1+129 <0.001
From beginning to 4th hour
CervicalShortening - 30.4 + 23.6 16.7 £ 155 <0.001
from 4th hourto 8th hour
Cervical Shortening - 432 +£27.7 27.7 £17.7 <0.001

From beginning to 8th hour

#Valuesaregiven as mean + SD. Chi-Square Test.

Figure 1. Receiver—operating characteristics curves for cervical length shorten-
ing beginning to 4th hour, 4th to 8th hour and beginning to 8th hour in predict-
ing successful labor induction (95% Cl, AUC: 0.580, AUC: 0.657 and AUC: 0.667
respectively)

30 mm (beginning to 8th hour) with 66% sensitivity, 62% speci-
ficity (95% Cl, AUC: 0.667) respectively (Figure 1). When the
Bishop’s score 5 or less, vaginal delivery group still have signifi-

cantly higher cervical shortening degree (Table 4).

Discussion

The exact process of cervical ripening is not clearly established
[9]. Cervical ripening and cervical shortening are dynamic pro-
cesses. However, evaluation of the preinduction cervical length
and assessment of Bishop score are not enough to predict suc-
cessful induction of labor, also cervical shortening should be
included.

Our results support that cervical shortening and Bishop score
may predict vaginal delivery with reasonable accuracy. In vagi-
nal delivery group, preinduction mean cervical length was lower,
mean Bishop score and cervical shortening degree was higher
compared with cesarean section group. Assessment of cervi-
cal shortening at 4th and 8th hour of labor may be useful for
predict the success of labor induction with moderate sensitivity
and specificity. Our data shows that, cut-off values for 4th and
8th hour cervical shortening were 10 mm and 30 mm respec-
tively. Cervical shortening degree at 4th and 8th hour are useful
too even if cervix is unfavorable (bishop score 5 or less).

The performance of the Bishop score has been evaluated in
various studies [10-12]. However, Bishop score has limitations
[7,11,13]. Bishop Score is more favorable for multiparous wom-
en. It demonstrates intra- and inter-observer variability [14].
A potential advantage of transvaginal ultrasound assessment
compared with Bishop score is that ultrasound measurement
may provide a more objective assessment. Eggebo et al. sug-
gested that TVUS is superior to digital examination in the pre-
diction successful labor induction [15].

This study demonstrated that measurement of cervical length
during labor is useful for prediction of successful labor induc-
tion, but it can be prompt to fault if:

-Performing measurement of cervical length during uterine
contraction by ultrasound

-Insufficient experience of using transvaginal ultrasound prob
for measuring cervical length
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-performing the measurement with low-quality ultrasound de-
vices.

All these handicaps may cause incorrect results and assumed as
drawbacks of our study.

Cervical dilatation and effacement are dynamic processes dur-
ing labor. Bishop score and preinduction cervical length mea-
surement provides moderate prediction for successful labor
induction. Assessment of cervical shortening combined with
Bishop score during labor may provide a better prediction.
Authors’ contributions:

This work was carried out in collaboration by all authors. Au-
thors EA,TC and EK wrote the first drafts of the manuscript. Au-
thor BB,MT managed the literature search. Author EU revised
and edited the manuscript. All authors read and approved the
final manuscript.

Consent:

The authors declare that ‘written informed consent’ was ob-
tained from the patient for

publication of this case report with accompanying images.

Ethical approval:

The authors hereby also declare that all examinations and inter-
ventions have been examined and approved by the appropriate
ethics committee and have therefore been performed in accor-
dance with the ethical standards.

Competing interests
The authors declare that they have no competing interests.

References

1. Pandis GK, Papageorghiou AT, Ramanathan VG, Thompson MO, Nicolaides KH.
Preinduction sonographic measurement of cervical length in the prediction of suc-
cessful induction of labor. Ultrasound Obstet Gynecol 2001;18:623-8.

2. Rusen ID. Rate of labour induction. In: Canadian Perinatal Health Report. Min-
isterPublic Works and Services. Ottawa, Canada: Health Services, Health Canada,
2003:29-31.

3. Luthy DA, Malmgren JA, Zingheim RW. Cesarean delivery after elective induction
in nulliparous women: The physician effect. Am ) Obstet Gynecol.2004;191:1511.
4. Bishop EH. Pelvic scoring for elective induction. Obstet Gynecol 1964;24:266.
5. Crane JM. Factors predicting labor induction success: a critical analysis. Clin
Obstet Gynecol 2006;49:573.

6. Pitarello PRP, Yoshizaki CT, Ruano R, Zugaib M. Prediction of Successful Labor
Induction Using Transvaginal Sonographic Cervical Measurements. J Clin Ultra-
sound 2013;41:76-83.

7. Grobman WA. Predictors of Induction Success. Semin Perinatol. 2012; 36:344-
347.

8. Gibson KS, Waters TP. Measures of success: Prediction of successful labor in-
duction. Semin Perinatol 2015;39:475-82.

9. Hwang HS, Sohn IS, Kwon HS. Imaging Analysis of Cervical Elastography for
Prediction of Successful Induction ofLabor at Term. J Ultrasound Med 2013;
32:937-46.

10. Laughon SK, Zhang J, Grewal J, Sundaram R, Beaver J, Reddy UM. Induction of
labor in a contemporary obstetric cohort. Am J Obstet Gynecol 2012;206(6):486.
11. Gilmezoglu AM, Crowther CA, Middleton P, Heatley E. Induction of labour for
improving birth outcomes for women at or beyond term. Cochrane Database Syst
Rev 2012(Issue6):CD004945.

12. Cubal A, Carvalho ), Ferreira MJ, Rodrigues G, Do Carmo O. Value of Bishop
score and ultrasound cervical lengthmeasurement in the prediction of cesarean
delivery. ) Obstet Gynaecol Res 2013;39(9):1391-6.

13. Laughon SK, Zhang), Troendle J, etal. Using a simplified Bishop score to predict
vaginal delivery. Obstet Gynecol 2011;117(4):805-11.

14. Tanir HM, Sener T, Yildiz Z. Digital and transvaginal ultrasound cervical as-
sessmentfor prediction of successful labor induction. International Journal of Gy-
necology and Obstetrics 2008;100:52-5.

15. Saccone G, Simonetti B, Berghella V. Transvaginal ultrasound cervical length
for prediction of spontaneous labour at term: a systematic review and meta-anal-
ysis. BJOG 2016;123(1):16-22.

How to cite this article:

Arik E, Ustunyurt E, Cift T, Korkmazer E, Temur M. Cervical Shortening Measure-
ment for Prediction of Successful Labor Induction. J Clin Anal Med 2017;8(suppl
2): 90-3.

Journal of Clinical and Analytical Medicine | 93



EVALUATION OF EPIDEMIOLOGICAL DATA OF THE PATIENTS

UNDERGOING DXA: CROSS-SECTIONAL STUDY IN SUBURBS

EPIDEMIOLOGY OF PATIENTS UNDERGOING DXA

Sevin Ayaz', Mehmet Erciiment Dégen” , Emine Bucak Ozgelik®

'Department of Medical Imaging Techniques, Toros University, Vocational School; Department of Nuclear Medicine, Mersin City Hospital, Mersin,

’Department of Radiology, Mersin Women's and Children’s Hospital, Mersin,
sDepartment of Radiology, Konyaalti Public Health Center, Antalya, Turkey

This study was presented at 9" Turkish National Radiotechnology Congress, October 7-9, 2011 in izmir, Turkey.

Oz

Amag: Mersin ilinde banliyo bolgelerinde kemik mineral dansitometri (KMD)
tetkiki yapilan olgularin epidemiyolojik verilerini elde etmeyi ve degerlendir-
meyi amagcladik. Gereg ve Yontem: KMD tetkiki yapilan 370 olgudan elde edi-
len epidemiyolojik veriler oransal olarak degerlendirilmistir. Veriler yiizde ola-
rak ve n=n1/Toplam sayi olarak belirtilmistir. Bulgular: Olgularin yas ortala-
masi 54.71 yil (yas araligi, 6-82 yil); kadin sayisi %97.6 (n=361/370); erkek
sayisi %2.4 (n=9/370) olarak saptandi. Olgularin cogunlugu 40-60 yas ara-
liginda (%65.7, n=243/370) idi. ilkokul dizeyinde veya altinda egitim alanlar
%78.9 (n=292/370), ortaokul mezunu olanlar %7.3 (n=27/370), lise ve tniver-
site mezunu olanlar %713.8 (n=51/370) oraninda bulundu. Hastalarimizin ana
yakinma nedeni kas-iskelet sistemi agrisi idi (%47.6, n=176/370). KMD tet-
kikini diizenli araliklarla yaptiranlar %20.8 (n=77/370) oraninda bulunmustur.
Olgular arasinda sigara kullanmayanlar %83 (n=307/370), duizenli sigara kul-
lananlar %17 (n=63/370) oraninda saptanmistir. Olgular arasinda hic egzer-
siz yapmayanlarin veya diizensiz yapanlarin orani %73 (n=270/370) idi. Tar-
tisma: Calismamizda, egitim diizeyinin artisi ile diizenli KMD tetkiki yaptir-
ma oraninin artabilecegi 6ngorilmistir. KMD tetkiki yapilacak hastalarda 6l-
ctim degerlerini etkileyebilecek epidemiyolojik verilerin elde edilmesi, hasta
egitimi ve gelecekte yapilacak KMD tetkiklerinin planlanmasi agisindan ya-

rar saglayacaktir.

Anahtar Kelimeler

Kemik Mineral Dansitesi; Epidemiyoloji; Osteoporoz

Abstract

Aim: We aimed to obtain and evaluate epidemiological data of the patients
who underwent bone mineral densitometry (BMD) examination with dual x-
ray absorptiometry (DXA) in suburbs of Mersin City. Material and Method: We
evaluated the data obtained from a prepared questionnaire administered
to 370 patients who underwent BMD examination. The data obtained were
given in terms of percentages and as n=n1/whole population. Results: The
mean age of the patients was 54.71 years (range, 6-82 years). The per-
centages and the numbers of females and males were 97.6% (n=361/370)
and 2.4% (n=9/370), respectively. The majority of the patients were between
40-60 years of age (65.7%, n=243/370). The percentages and the numbers
of patients who had education at or below primary school level were 78.9%
(n=292/370). The percentages and the numbers of patients who graduated
from secondary school and who had high school or an upper degree educa-
tion were 7.3% (n=27/370) and 13.8% (n=51/370), respectively. The major
complaint of our patients was musculoskeletal pain (47.6%, n=176/370).
Only 20.8% (n=77/370) of the patients mentioned regular previous BMD
measurements. The majority of patients (83%, n=307/370) gave no history
of cigarette smoking, whereas 17% (n=63/370) of our patients were smoking
regularly. 73% (n=270/370) of the patients did not perform regular exercise.
Discussion: With a higher level of education, the patient’s complicance in
undergoing regular BMD measurements can increase. Obtaining epidemio-
logical data of patients at the time of BMD measurements and evaluation of
these data were considered useful and recommended for patient education
and future planning of BMD measurements.
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Introduction

Decrease in bone density increases the risk of bone fracture. In
adults, advanced age is accompanied by decreased bone den-
sity. Since bone density affects the fracture resistance of bone,
bone mineral density (BMD) measurement is extremely impor-
tant for determination of the fracture risk. Because, as a sys-
temic bone disease, it leads to fractures, osteoporosis causes
serious health problems and economic losses. It is estimated to
be present in 10% of the world population [1]. BMD measure-
ment methods such as dual x-ray absorptiometry (DXA), were
developed for the diagnosis and follow-up of osteoporosis and
for predicting the fracture risk [2]. With the aid of DXA, osteo-
penia and osteoporosis can accurately be diagnosed in geriatric
and non-geriatric adult males [3]. DXA has also been defined as
the best densitometric technique for the evaluation of BMD in
postmenopausal women, for diagnosing osteopenia and osteo-
porosis, and for their follow-up [4]. Today, DXA is the reference
method because of its acceptable accuracy, better sensitivity,
repeatability, and reproducibility [4,5]. During BMD measure-
ments with DXA there is minimal exposure to ionizing radiation
and the measurements can be completed within minutes [4].
The patients’ awareness of the importance of osteoporosis and
BMD measurements with DXA can help prevent this worldwide
health problem. In our study we aimed to obtain and evaluate
epidemiological data of the patients who underwent DXA in
suburbs of Mersin City.

Material and Method

In this cross-sectional study which was performed between
May 2011 and December 2011 in accordance with the World
Medical Association Declaration of Helsinki (revised in 2000,
Edinburgh), we included 370 consecutive patients from suburbs
of Mersin City who were to undergo BMD measurements with
DXA. All the patients were informed about DXA procedures and
gave their consent. The data were obtained through face-to-
face interviews using a prepared questionnaire. The age, gen-
der, complaints, education level, the intervals of BMD measure-
ments (whether regular or not), smoking habits of the patients,
and their frequency of exercise were recorded. The epidemio-
logical data of these patients were given in terms of percent-
ages and as n=n1/whole population.

Results

The mean age of the patients was 54.71 years (range, 6-82
years). The percentages and the numbers of females and males
were 97.6% (n=361/370) and 2.4% (n=9/370), respectively.
Of the whole study population, 1.9% (n=7/370) were between
6-14 years, 2.2% (n=8/370) were between 30-40 years, 31.1%
(n=115/370) were between 40-50 years, 34.6% (n=128/370)
were between 50-60 years, 19.5% (n=72/370) were between
60-70 years, and 10.8% (n=40/370) were between 70-82
years of age. The percentages and the numbers of the patients
who had education at or below primary school level were 78.9%
(n=292/370). The percentages and the numbers of the patients
who graduated from secondary school and who had high school
or an upper degree education were 7.3% (n=27/370) and 13.8%
(n=51/370), respectively. The major complaint of our patients
was musculoskeletal pain (47.6%, n=176/370). Only 20.8%

(n=77/370) of the patients mentioned regular previous BMD
measurements. The majority of the patients (83%, n=307/370)
gave no history of cigarette smoking, whereas 17% (n=63/370)
of our patients were smoking regularly. 73% (n=270/370) of the
patients did not perform regular exercise. The main epidemio-
logical data of the patients are given in Table 1.

Table 1. Main epidemiological data of the patients.

Epidemiological parameter Percentage
Complaints/the reasons of referral for DXA

Musculoskeletal pain 47.6%
Routine control 44%
Other complaints 8.4%
Smoking habit

No smoking 83%
Regular smoking 17%
The intervals/regularity of BMD measurements

First referral 46.2%
Not regular 33%
Regular (annual) 20.8%
The frequency of exercise

Not regular/no exercise 73%
Regular (twice or more a week) 27%

Discussion

Today, the gold standard for the diagnosis of osteoporosis is
DXA. Major risk factors related with decreased bone density are
advanced age, lower body mass index, weight loss, decreased
physical activity, prolonged use of corticosteroids, androgen
suppression treatment in men, and history of fracture due to
osteoporosis [6, 7]. Performing BMD measurements before
starting treatments such as corticosteroid administration is
important to predict the high risk of osteoporosis and to take
the necessary measures [8].

Osteoporosis is a systemic disease characterized by low bone
density and microarchitectural deterioration which leads to in-
creased risk of bone fracture [1]. For this reason the main goals
of osteoporosis treatment are to prevent or decrease bone loss,
to increase bone mineral density and bone strength, and to pre-
vent fracture formation [9]. An ideal anti-osteoporosis agent
should serve the above-mentioned goals, be well-tolerated by
the patients, and suitable for long-term use. Anti-osteoporotic
effects of statins have been demonstrated after at least six
months period of treatment [10]. Osteoporosis treatment is
appropriate for patients with moderate to high risk of frac-
ture; however in the low-risk group, the balance between the
beneficial vs. adverse effects, and the costs of pharmacologi-
cal prevention, should be taken into consideration [11]. In our
study, which gathered the fundemental epidemiological data of
the patients who were referred for BMD measurements, we de-
tected that the majority (65.7%) of our patients were between
40-60 years of age. Musculoskeletal pain was the major com-
plaint of our patients. We considered that their lifestyle with-
out regular exercise was related to these complaints in most
of these patients, because sedentary living lacking adequate
physical activities leads to a decrease in bone mass [12]. Lift-
ing light weights and isotonic exercises like brisk walking are
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important in the prevention and treatment of osteoporosis [12-
14]. In a study that evaluated the relationship between smok-
ing and BMD using biochemical parameters such as calcitropic
hormones, it was reported that smoking caused a decrease in
BMD [15]. A considerable portion of our patients (17%) in our
study were smoking regularly.

In a multicenter study, the educational status of the osteopo-
rotic patients was found to have a great impact on their level of
knowledge about osteoporosis [16]. The main goals of educat-
ing people about osteoporosis are to increase their awareness
about this disease and to encourage them to take precautions
such as performing regular exercise and maintaining anti-os-
teoporosis treatment. Most of the patients in our study were
undereducated (78.9%), which was considered to be related to
the low rates of regular exercise (27%) and regular BMD mea-
surements (20.8%). In one study, significant differences were
found between female patients from different places or regions
with regard to their consciousness about osteoporosis, level of
education, level of physical activities, dressing style, and smok-
ing habits [16]. More studies such as ours from different regions
of Turkey can be performed in order to investigate diversities
in the epidemiological data of patients undergoing DXA. With
the guidance of these data, it can be possible to increase the
awareness of patients about ostoporosis and to provide access
to preventive measures through the whole country.

Our cross-sectional study had some limitations. Firstly, the pa-
tients were not followed up, which could be useful to observe
the changes in their attitudes to undergoing regular DXA mea-
surements and exercising regularly. Secondly, detailed epide-
miological parameters such as dietary habits and family history
of fracture could not be obtained in our busy public hospital.
Thirdly, we could not gather all of the necessary information
for fracture risk assessment tool (FRAX®) [17], which could help
assess the probability of major osteoporotic fractures in our
region. However, we consider that our sample size was large
enough to reflect the status of the people living in suburban
areas of Mersin.

Conclusion

With a higher level of education, the patient’s compliance in
undergoing regular BMD measurements can increase. In each
DXA unit of the country, obtaining epidemiological data of the
patients at the time of BMD measurements via face-to-face in-
terviews using prepared questionnaire, and evaluation of these
data can be useful for patient education and future planning of
BMD measurements. Aggregation of all these epidemiological
data in a single national center can help develop more efficient
health policies to prevent osteoporosis and its complications.

Acknowledgements

We wish to express our appreciation to all the staff for their
contribution while this study was conducted between May 2011
and December 2011.

Competing interests
The authors declare that they have no competing interests.

References

1. Krejovic SM, Zivanovic A, Hasani B, llle T, Glisic A. Effects of tibolone on bone
mass in postmenopausal women. Turk ] Rheumatol 2011;26:226-32.

2. Walker-Bone K, Dennison E, Cooper C. Epidemiology of osteoporosis. Rheum Dis
Clin of North America 2001;27:1-18.

3. Ayaz S, D6gen ME. Bone mineral density measurements of adult males in Mer-
sin: comparison of lumbar spine and femur. J Clin Anal Med 2017;8:19-22.

4. El Maghraoui A, Roux C. DXA scanning in clinical practice. Q ) Med
2008;101:605-17.

5. Lodder MC, Lems WF, Ader H), Marthinsen AE, van Coeverden SC, Lips P, et
al. Reproducibility of bone mineral density measurement in daily practice. Ann
Rheum Dis 2004;63:285-9.

6. Liu H, Paige NM, Goldzweig CL, Wong E, Zhou A, Suttorp MJ, et al. Screening for
osteoporosis in men: a systematic review for an American College of Physicians
guideline. Ann Intern Med 2008;148:685-701.

7. Charles H. Chesnut lll. Osteoporosis, an underdiagnosed disease. JAMA
2001;286:2865-6.

8. Arslan $, Celiker R, Karabudak R. Cumulative corticosteroid doses and osteopo-
rosis in patients with multiple sclerosis. Turk ] Rheumatol 2010;25:191-5.

9. El §, Bircan G, Sahin E, Adalmaz B, Keskin Pehlivan E, Kizil Ramazan, et al. The

effect of alendronate in male osteoporosis. Turk ) Osteoporos 2004;10:153-56.
10. Tekeoglu i, Akdogan M, Takgci S, Harman H, Nalbant A, Kaleli S. Effect of statins
on bone mineral density and bone turnover markers in postmenapausal women.
New J Med 2015;32:157-60.

11. Rossini M, Adami G, Adami S, Viapiana O, Gatti D. Safety issues and adverse
reactions with osteoporosis management. Expert Opin Drug Saf 2016;14:1-12.
12. Kanis JA, Mc Closkey EV, Johansson H, Cooper C, Rizzoli R, Reginster JY. Euro-
pean guidance for the diagnosis and management of osteoporosis in postmeno-
pausal women. Osteoporos Int 2013;24:23-57.

13. Ma D, Wu L, He Z. Effects of walking on the preservation of bone mineral
density in perimenopausal and postmenopausal women: a systematic review and
meta-analysis. Menopause 2013;20:1216-26.

14. Muir JM, Ye C, Bhandari M, Adachi JD, Thabane L. The effect of regular physi-
cal activity on bone mineral density in post-menopausal women aged 75 and over:
a retrospective analysis from the Canadian multicentre osteoporosis study. BMC
Musculoskelet Disord 2013;14:253.

15. Bjarnason NH, Christiansen C. The influence of thinness and smoking on bone
loss and response to hormone replacement therapy in early postmenopausal
women. J Clin Endocrinol Metab 2000;85:590-6.

16. Kutsal YG, Atalay A, Arslan S, Basaran A, Cantiirk F, Cindas A, et al. Awareness
of osteoporotic patients. Osteoporos Int 2005;16:128-33.

17. Giiltekin SS, Arslan MS, Topaloglu O, Delibasi T. Fracture risk analysis in post-
menopausal women with the current methods. J Clin Anal Med 2015;6:541-4.

How to cite this article:

Ayaz S, Dégen ME, Ozgelik EB. Evaluation of Epidemiological Data of the Patients
Undergoing DXA: Cross-Sectional Study in Suburbs. ) Clin Anal Med 2017;8(suppl
2): 94-6.

96 | Journal of Clinical and Analytical Medicine



A COMPARISON OF 4 DIFFERENT PATIENT GROUPS
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Oz

Amag: Stenozan tenosinovit olarak da adlandirilan tetik parmak elde agr ve
fonksiyon bozukluguna sebep olan ve en sik gorilen el patolojileri arasinda-
dir. Calismamizda hastalar, uygulanan tedavi acisindan 4 farkl gruba ayril-
mis ve bu tedavi seceneklerinin farkli evreler tizerindeki etkinligi degerlendi-
rilmistir. Gereg ve Yontem: 2011-ocak 2015 arasinda A1 pulleyi etkileyen 543
tetik parmak tanili hasta retrospektif olarak degerlendirildi. Hasta verilerine
hastane kayitlari ve klinik kayit dosyalarindan ulasildi. 301 hasta kadin 242
hasta erkek idi. Hastalarin evrelenmesinde Quinnell evreleme sistemi kullanil-
di. Bulgular: Hastalarin uygulanan tedaviler ve evrelerine gére work modiille-
ri degerlenderildiginde ;tiim evreler icin preoperatif degerlere gére work mo-
dulu oral ve lokal NSii grubu haric; lokal kortikosteroid, perkutan release ve
aclk cerrahi gevsetme tedavilerinde istatiksel olarak anlamli diizeyde diizel-
mis idi (p<0.005). Oral NSIii grubunda ise tedavi sonrasi degerler preopera-
tif degerlere yakin ve anlamli bir farklilik yok idi. Tartisma: Calismamizda elde
ettigimiz veriler 151ginda tetik parmak patolojisinde evre artik¢a, fonksiyonel
performans ve kinematik tizerinde meydana gelen olumsuz etkilerin gideril-
mesi icin daha invazif tedavi seceneklerinin daha tatminkar sonuglar sagla-
dig1 kanisindayiz.

Anahtar Kelimeler
Tetik Parmak; Perkutan Gevsetme; Kortikosteroid

Abstract

Aim: Stenosing tenosynovitis, known as trigger finger, is one of the most
commonly seen hand pathologies, causing pain and impaired function in the
hand. In this study, the patients were separated into 4 groups according to
the treatment applied and an evaluation was made of the efficacy of these
treatment options on different grades. Material and Method: A retrospective
evaluation was made of 543 patients, 301 females and 242 males, diag-
nosed with trigger finger affecting the A1 pulley between February 2011
and January 2015. Patient data were obtained from hospital records and the
patient clinical records. The Quinnell grading system was used to grade the
trigger fingers. Results: When the work modules were evaluated according to
the grades and the treatments applied to the patients, with the exception of
the oral NSAID group, a statistically significant improvement was determined
in the work module for all grades compared to the preoperative values of
the local corticosteroid, percutaneous release, and open release treatments
(p<0.05). In the oral NSAID group, the post-treatment values were similar to
the pre-treatment values and there was no significant difference. Discus-
sion: In light of the data obtained in this study, it was seen that as the grade
increased in trigger finger, more satisfactory results were provided by more
invasive treatment options to remove the negative effects on functional per-
formance and kinematics.
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Introduction

Stenosing tenosynovitis, known as trigger finger, is one of the
most commonly seen hand pathologies, causing pain and im-
paired function in the hand. The pathology, which starts with
pain and sensitivity at the level of the tendon related to the pal-
mar region of the hand, gradually progresses to sticking during
flexion and extension movements of the finger, popping, and fi-
nally may result in locking in a specific position. Incompatibility
between the dimensions of the retinacular pulley and the flexor
tendon is known to cause this pathology. Although trigger finger
is defined as a mild hand pathology, it is becoming more em-
phasized because of the increasingly negative effect on hand
functions and daily activities [1].

The treatment protocol for trigger finger continues to be a con-
troversial topic. In contrast to the very good results reported
from open and percutaneous surgery on trigger finger [2-3],
there are also studies which have reported undesired outcomes
in open surgery, such as infection, scar formation, and delayed
return to work [4-5] and incomplete release and iatrogenic
nerve damage in percutaneous surgery [6]. In recent years,
the negative effect on rehabilitation of adhesions which have
formed postoperatively has been better demonstrated, thereby
strengthening the view that trigger finger treatment should be
planned according to the clinical stage and unnecessary surgery
should be avoided [7]. In this study, the patients were separated
into 4 groups according to the treatment applied and an evalu-
ation was made of the efficacy of these treatment options on
different grades.

Material and Method

A retrospective evaluation was made of 543 patients diag-
nosed with trigger finger affecting the 1st finger A1 pulley
between February 2011 and January 2015. Patient data were
obtained from hospital records and the patient clinical records.
The patients were 301 females and 242 males. The Quinnell
grading system was used to grade the trigger fingers (Figure
1). Accordingly, 122 patients were evaluated as Grade 1, 173
patients were Grade 2, 144 were Grade 3, and 104 were Grade
4. Patients at Grade 1 and any patients with diabetes were ex-
cluded from the study. Thus the evaluations were made on a to-
tal of 402 patients, 231 females and 171 males. Three groups
were formed in accordance with the Quinnell grading system
as Grade 2, Grade 3, and Grade 4. All patients were treated
with oral non-steroid anti-inflammatory drugs (NSAID) of 50mg
diclofenac potassium x 2/day (100mg/day) (Dicloflam, Santa
Farma, Istanbul) for a total of 6 weeks for the analgesic and

Figure 1. Quinnell classification of trigger finger

anti-inflammatory effects.

In each grade, the patients were then divided into 4 different
subgroups treated with:

only NSAID, local corticosteroid injection to the A1 pulley (Di-
prospan, Schering Plough, Istanbul: single dose Betametha-
sone diproprionate 6.43mg+Betamethasone sodium phosphate
2.63mg), percutaneous A1 pulley loosening under local anaes-
thesia, and mini open A1 pulley loosening under local anaes-
thesia.

In all the grades, patients who refused surgical treatment or
the application of local corticosteroid injection were included in
the NSAID protocol. For each patient, a record was made before
and after treatment of the DASH values (Disabilities of the Arm,
Shoulder and Hand), work module, complication rates, time of
return to work, and recurrence rates.

Results

In the Grade 2 group, a statistically significant improvement
was determined in the postoperative DASH evaluations of all
the treatment options compared to the preoperative values
(p<0.005). In the comparison of the postoperative DASH values
of the sub groups of Grade 2, a statistically significant improve-
ment was determined in the local corticosteroid, percutaneous
release, and open release groups compared to the NSAID group
(p<0.05). The results obtained in the local corticosteroid, per-
cutaneous release, and open release groups were seen to be
similar (p>0.05) (Figure 2). In the interpretation of the clinical
results for Grade 2, it can be said that although an improve-
ment was obtained with the administration of NSAID, this was
not as effective as local corticosteroid, percutaneous release,
and open release. Patient dissatisfaction was determined at the
rate of 76% in the NSAID group. Recurrence was determined in
1.46% of the local corticosteroid patients, in 2.2% of the percu-
taneous release group, and in 2.6% of the open release group.

In the Grade 3 patients, in the comparison of the clinical results,
the pre-treatment and post-treatment DASH values were seen

Grade 2

40

Average of DASH

Figure 2. Evaluation of the treatment types of Grade 2 patients
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to be similar in the patients who received NSAID only (p>0.05).
This suggests that NSAID is not an effective treatment for
Grade 3 trigger finger (Figure 3). Clinically similar results were
obtained from the local corticosteroid, percutaneous release,
and open release techniques and no statistically significant dif-
ference was determined in the DASH values (p>0.05). At the
final follow-up examination, patient dissatisfaction was deter-
mined at the rate of 88% in the NSAID group. Recurrence was
determined in 4.4% of the local corticosteroid patients, in 2.2%
of the percutaneous release group, and in 2.7% of the open
release group.

In the Grade 4 patients, in the comparison of the clinical results
of the applied treatments, no significant improvement was de-
termined in the post-treatment DASH values of the patients
administered with NSAID only compared to the pre-treatment
values (p>0.05). This indicates that instead of using NSAID as
a curative treatment for Grades 3 and 4, it would be more cor-
rect to consider NSAID as an adjuvant to the main treatments.
A statistically significant improvement was determined in the
postoperative period of all the patient groups applied with lo-
cal corticosteroid, percutaneous release, and open release com-
pared to the preoperative DASH values (p<0.05).

In the comparison of the local corticosteroid, percutaneous re-
lease, and open release applications for Grade 4, similar clinical
results were determined in the local corticosteroid and percuta-
neous release groups (p>0.05). In the open release group, sta-
tistically significant better clinical results were obtained than
in the other two treatment options (p<0.05) (Figure 4). These
results demonstrate that the application of local corticosteroid
and percutaneous release significantly improved the clinical re-
sults, but open release can be said to be clinically more effective
at a statistically significant level compared to the other two
techniques. In this group of Grade 4 trigger finger, patient dis-
satisfaction was determined at the rate of 100% in the NSAID
group. Recurrence was determined to be 7.4% of the local cor-
ticosteroid patients, in 2.2% of the percutaneous release group,
and in 2.4% of the open release group.

When the work modules were evaluated according to the grades

Grade 3
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Figure 3. Evaluation of the treatment types of Grade 3 patients

Grade 4

100+

Average of DASH

Figure 4. Evaluation of the treatment types of Grade 4 patients

and the treatments applied to the patients, with the exception
of the oral NSAID group, a statistically significant improvement
was determined in the work module for all grades compared to
the preoperative values of the local corticosteroid, percutane-
ous release, and open release treatments (p<0.05). The values
between the groups were similar (p>0.005). In the oral NSAID
group, the post-treatment values were similar to the pre-treat-
ment values and there was no significant difference (Table 1).

Statistical Analysis

The statistical analyses of the study were applied using SPSS
v.22.0 software. The descriptive statistics of categorical vari-
ables were stated as number (n) and percentage (%). In the 2x2
cross-check tables, the Pearson’s Chi-square test was used for
categorical variables and the Fisher’s Exact Chi-square test was
used for values that were expected to be <5.

The conformity to normal distribution of the measured vari-
ables of both categories was assessed with the Shapiro-Wilk
test. In the comparison of data not showing normal distribu-
tion, the non-parametric Mann Whitney U-test was used. For
data with normal distribution, the t-test was used and the test
statistic was selected according to the variance homogeneity
examined with the Levene test.

In the comparison of variables with a ratio measurement level
of more than two categories, first the normality hypothesis was
examined with the Shapiro-Wilk test. If all the categories of the
variables had normal distribution at the same time, the non-
parametric Kruskal Wallis test was used for those parameters,
and if the categories of the variables did not have normal dis-
tribution, ANOVA was applied. However, if the result obtained
from ANOVA did not have variance homogeneity according to
the results of the Levene test, the Kruskal Wallis test was ap-
plied in place of ANOVA. Unless otherwise specified, a value of
p<0.05 was considered statistically significant.
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Table 1. Preoperative and postoperative DASH and Work Modules

costeroid in 41 (88%) of 46 patients, results

supported by similar studies in the literature

Preop DASH Postop DASH and Work Module (WM)
and WM [17-18]. Good results at a similar rate were
Oral NSAID LOCAL ~ PERCUTANEOUS ~ OPEN obtained in patients at the grade treated with
CORTICOSTEROID ~ RELEASE RELEASE -

mini open surgery and percutaneous release.

Grade-2 DASH:31.84.8 DASH:1824.6 DASH:11.482 DASH:9.1 7.2 DASH:9.2 6.3 . . Cpe
WM: 25 5.3 WM: 18863 WM:6.36.3 WM:6.3 6.3 WM:6.3 6.3 single dose corticosteroid injection could be
Grade-3 DASH:59.1 7.8 DASH:56.8 82 DASH:13.6 4.2 DASH:11.4 6.2 DASH:11.4 8.2 considered as the first treatment option as it
WM:50 6.2 WM: 43862  WM6.363 WM:6.3 6.3 WB:6.3 6.3 is less invasive and expensive. In 5 patients
Grade-4 DASH:88.6 9.3 DASH:84.1 2.3 DASH:18263 DASH:1592.3  DASH:13.632  who did not benefit from the steroid injection
WM:81.354  WM: 756.3 WM:12.5 6.3 WB:6.3 6.3 WB:6.3 6.3 in the current study, percutaneous release
. . was then applied. No diagnosis of spontane-

Discussion PP g P

In the classification of trigger finger, functional performance
and kinematics are significantly affected in different grades
and this shows correlation with histopathological finding [8, 9].
These data suggest that in cases of trigger finger determined
in different grades, the choice of the conservative and surgical
treatments applied could affect clinical and functional results
and the rates of recurrence. There is evidence that different
results are obtained at each grade with different treatment op-
tions such as oral NSAID, local corticosteroid injection, percuta-
neous release, and mini open surgical release. In the literature,
while results have been reported of comparative studies related
to different invasive treatment protocols in patients at an ad-
vanced grade, to the best of our knowledge, there has been no
previous study which has compared the treatment results of
the whole spectrum from conservative to invasive surgery in
patients at the same grade. In this study, by presenting the re-
sults of different treatment protocols applied to patients at the
same grade, it has been attempted to define a basic algorithm
of which treatment would be most appropriate at which grade
in the treatment of trigger finger.

In patients diagnosed with Grade 2-4 trigger finger, and treat-
ed with local corticosteroid injection, percutaneous release,
or open surgical release without any differentiation based on
grade, it has been reported that surgical techniques are su-
perior to conservative corticosteroid injection with respect to
clinical satisfaction and recurrence rates [10-11].

Many previous studies have compared the application of per-
cutaneous release and open surgical treatment options. It has
been reported that percutaneous release carries a greater risk
of postoperative complications, particularly related to iatrogen-
ic digital nerve damage [12].

In many large series studies, the use of NSAID as a treatment
option for trigger finger has not been evaluated [13, 14]. In the
current study, patients who did not accept the recommended
invasive and semi-invasive treatments were treated conserva-
tively with oral NSAID, but it was determined from the patient
records that dissatisfaction was reported by 76% of Grade 2
patients, by 88% of Grade 3 patients, and by 100% of the Grade
4 patients. This indicates that NSAID treatment was not effec-
tive in Grade 2, 3, and 4 patients and treatment with NSAID
should be considered as a non-curative symptomatic applica-
tion with the aim of reducing pain and inflammation.

The application of local corticosteroid injection to Grade 2 pa-
tients has been made in many studies and good results have
been reported [15-16]. In the current study, satisfactory re-
sults were obtained with the application of single dose corti-

ous tendon rupture was encountered in any case in the current
study population.

Although there are publications reporting very good results in
open and percutaneous surgical treatment of trigger finger,
there are also studies that have reported infection, scar forma-
tion, and delayed return to work in open surgery and incom-
plete release and iatrogenic digital nerve injury in percutaneous
treatment [4, 5, 6].

In a study, Diab applied percutaneous release to 43 patients
diagnosed with Grades 2 and 3 trigger finger. While complete
release was obtained in 40 patients, incomplete release was re-
ported in 3 patients. No vascular nerve complications or flexor
tendon damage that would cause functional loss were encoun-
tered [19]. In the current study, following percutaneous release
in patients with Grade 3 trigger finger, unwanted side effects
were observed of temporary joint stiffness in 3 of 41 patients
and temporary hyperalgesia in 4. No digital nerve injury was
observed in any case. Of the 41 patients, 38 were pleased with
the result. Following the application of mini open surgery to 43
patients with Grade 3 trigger finger, temporary joint stiffness
was observed in 8 cases, bowstring in the flexor tendon in 2,
and temporary digital nerve damage in 1. In the Grade 3 steroid
application group, 16 (24.7%) of the 38 patients were not satis-
fied with the result. Based on the results of this study, percuta-
neous release can be considered to be a preferable treatment
option for patients with Grade 3 trigger finger as this technique
had higher rates of patient satisfaction, it is less invasive than
mini open surgical release, and fewer postoperative complica-
tions were seen.

In a study by Lepegue et al. of 60 patients, corticosteroid injec-
tion was applied to 10 patients with persistent symptoms after
percutaneous A1 pulley release. Of these patients, 7 benefit-
ted from the injection and symptoms were reported to have
continued in only 3 patients [20]. In the same study, percutane-
ous Al pulley release was performed on 10 cadavers before
the application was performed on patients and it was observed
that none of the A1 pulleys was completely released. From this
study it can be considered that when including symptoms that
could be eliminated following percutaneous release, in patients
where there is partial persistence of symptoms, the application
of corticosteroid injection could completely eliminate symp-
toms. In the current study, when patients did not sufficiently
benefit from percutaneous release and recurrence developed,
rather than steroid injection, A1 pulley release was applied with
a mini open incision. In the study by Lepegue et al., as 70% suc-
cess was achieved with the application of corticosteroid to pa-
tients who had not seen benefit from percutaneous release and
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for whom recurrence had occurred, this suggests that the less
invasive method of corticosteroid injection could be considered
as an alternative before mini open surgery.

In a study by Shinomiya et al., the efficacy of steroid injection
was compared in cases of trigger finger with and without con-
tracture and it was shown that the efficacy of the steroid injec-
tion was significantly low in advanced stage patients with con-
tracture [13]. In the current study, the results of steroid injection
to Grade 4 cases were not satisfactory. The application of per-
cutaneous release and mini open surgical release in Grade 4
patients was determined to be more effective than the applica-
tion of corticosteroid injection (Figure 4). In a comparison of
surgical techniques, more satisfactory clinical results were seen
to have been achieved with the mini open release technique.
However, a noticeable disadvantage of this technique is a de-
layed return to work.

In the light of the data obtained in this study, it was seen that
as the grade increased in the pathology of trigger finger, more
satisfactory results were provided by more invasive treatment
options to eliminate the negative effects on functional per-
formance and kinematics. While local corticosteroid injection
provided sufficient and satisfactory clinical results in Grade 2
cases, it was observed that in Grade 4, the most satisfactory
results were obtained from the application of the mini open
release technique. These results strengthen the view that it
is necessary to use different treatment options according to
grade in the treatment of trigger finger.

Conclusion

In Grade 2 or higher pathology of trigger finger, oral NSAIDs
show no curative effect in the treatment of trigger finger. Al-
though satisfactory results were obtained with local corticoste-
roid injection at all grades, as the grade increases, the efficacy
is reduced and recurrence rates may increase. At all grades,
percutaneous release and mini open release were similar in re-
spect to the clinical results and were seen to be the most ef-
fective treatment options. For Grade 3 patients, percutaneous
release can be preferred as the treatment option because of
low complication rates.
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Oz

Amag: Bu calismanin amaci, femorofemoral anastomoz icin farklh cerrahi tek-
niklerdeki enerji kayiplarini deneysel olarak degerlendirmektir. Gereg ve Yon-
tem: Femorofemoral anastomoz, S 450, S 900, ters U, U ve right-angled ol-
mak Uizere bes farkli konfigiirasyonda yapildi. Anastomoz konfigtirasyonlari
ayni uzunlukta tiip setleri ve politetrafluoroetilen (PTFE) sentetik tup greftler
kullanilarak olusturuldu. Flow saglamak i¢in Kardiyopulmoner bypass makina-
st kullanildi. Basing él¢timleri,anastomoz bdlgesinin 6ncesi ve sonrasinda sa-
bit ve es zamanli basing takibi ile saglandi. Bulgular: Bu deneysel calismada S
tipi anastomozun avantajli oldugu belirlendi. S anastomoz tipinde, minimum
enerji kaybi ve en dusik basing gradient 6l¢iimleri saptandi. Minimum enerji
kaybi ve basing gradient farki S 450 anastomoz tipinde gézlenmistir. Tartis-
ma: S tipi femorofemoral anastomoz tipi hemodinamik olarak diger anasto-

moz tiplerinden daha etkili bir secenektir.

Anahtar Kelimeler
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Abstract

Aim: The aim of this study was to experimentally determine the energy loss
in different techniques of femorofemoral anastomosis. Material and Method:
Femorofemoral anastomoses were performed in five different configura-
tions including the S 45°, S 90°, inverted - U, U, and right-angled. Femoro-
femoral anastomosis configurations were created by using tubing sets and
polytetrafluoroethylene (PTFE) synthetic ringed grafts of the same length.
The flow was provided by a cardiopulmonary bypass pump. The pressure
measurements were taken with constant, real-time pressure monitoring of
the lines before and after the femorofemoral anastomosis sites. Results: This
experimental study revealed the advantage of type S anastomosis. In the S
anastomosis type, minimum energy loss and the lowest gradient recordings
were determined. The minimum energy loss and gradient difference were
observed in the S 45°. Discussion: Type S femorofemoral anastomosis is a

hemodynamically more effective choice than the other techniques.
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Introduction

Femorofemoral crossover bypass is an extra-anatomical arte-
rial bypass. It is usually performed on patients with unilateral
iliac artery occlusion and endovascular abdominal aortic aneu-
rysm repair (EVAR) using an aortouniiliac endoprosthesis. Fem-
orofemoral bypass is a simple, safe, and acceptable alternative
to aortobifemoral, aorto-unifemoral, and iliofemoral bypass in
older patients and in patients with high-risk profiles, particu-
larly those with limb-threatening ischemia [1].

In terms of performing bypasses and anastomoses, the hemo-
dynamic effects of the geometrical configurations of the grafts
are very important from a surgical point of view. Inadequate
inflow is considered the most likely cause of poor femorofemo-
ral bypass function [1].

Flow disturbances and loss of energy due to anastomosis mod-
els are important problems with regard to perfusion pressure.
Therefore, the aim of this experimental study is to describe the
pressure-energy loss in different techniques of femorofemoral
anastomosis.

Material and Method

Five different femorofemoral anastomosis models were studied
(Fig. 1). Different types of femorofemoral anastomoses were
created using the same length tubing sets and polytetrafluo-
roethylene (PTFE) synthetic ringed grafts. The bypass length
and anatomical positions were standardized for every type of
anastomosis. The proximal and distal ends of the PTFE graft
were connected to a cardiopulmonary pump (COBE) for every
anastomosis type. In each experiment, we used a set of normo-
thermic cardiopulmonary bypass (CPB) circuits with a standard
3/8 inch tubing set, a reservoir, and a pump; the prime of the
CPB circuit consisted of 800 mL blood (Hct 30%). We used the
traditional method to set occlusion, and a drop speed of 2.5
cm/min to calibrate roller pumps for use in CPB. The blood flow
was circulated in the circuit at a flow rate of 5 L/min. The ex-
perimental period was 30 minutes. The pressure sensors were

Figure 1. Femorofemoral anastomosis: Right-angled, U, inverted - U, S 90°, S 45°

Figure 2. Experimental model of femorofemoral anastomosis.

placed at the femorofemoral anastomosis right inlet and left
outlet point. The distances between the pressure lines were
equal. The pressure on both sides of the femorofemoral anas-
tomosis was monitored continuously with flow on throughout
the experiments and the data were recorded separately for
every experiment every 5 minutes over 30 minutes. Pressure
monitoring was achieved with PETAS MKA 900. The pressure
transducer was calibrated to accurately process the data after
every experiment.

To reproduce arterial resistance because the flow was nonpul-
satile in our study, the free sides of the lines were raised 20
cm on the X-axis (perpendicularly to the Y-axis). These heights
were bilaterally equalized. In addition, at a point distant from
the pressure sensor, % inch lines were used to reproduce arte-
rial resistance after this 20th cm of these raised lines (Fig. 1).
A 5 L/min flow was chosen because the flow was continuous
in our study. In normal subjects, volumetric mean arterial blood
flow is, on average, 500-750 ml/min for one lower extremity
and 1000-1500 ml/min for two lower extremities. In normal
cardiac physiology, however, the diastolic component of the
cardiac cycle is twice the systole. Therefore, when we divided
the continuous 5 L/min cardiopulmonary pump flow by 3, this
would match the normal cardiac systolic flow for lower extremi-
ties, which is 1.66 L/min.

The mean and median values “were equal” in all groups. The
Kruskal-Wallis Test (post-hoc test using Mann-Whitney tests
with Bonferroni correction) was used to compare the types of
anastomosis. Statistical significance was defined as a p-value
of 0.05 or less. SPSS for Windows (SPSS Version 15.0. SPSS
Inc.,, Chicago, IL) was employed for statistical analyses.

Results

Table 1 shows the distribution of the pressure gradient of five
anastomosis models with five values and comparison of vari-
ances. The mean pressure values after anastomosis among the
types of anastomosis were statistically significantly different
(p < 0.001).

To determine the technique that causes the lowest loss of en-
ergy and pressure gradient is one of the most important com-
ponents of surgical competency. In the present study, especially,
inverted - U, U, and right - angled anastomosis models were
found to cause greater flow disturbances and decreased energy.
The median pressure gradient was significantly lower in S (S
45° and S 90°) anastomosis models than in the right - angled,
U, and inverted - U anastomosis models (18, 29, 48, 53, and 58
mmHg respectively, Table 1). The lowest gradient (18 mmHg)
was found in the S 45° anastomosis.

Table 1. Pressure gradients of femorofemoral anastomosis (mmHg).

Type of anastomosis Mean + SD Med (Min - Max) p
Inverted-U 584 +2.71 58 (55 - 62) 0.001*
U 53.8+2.77 53 (51 - 58)

Right-angled 48 +2.12 48 (45 - 50)

S 900 28.8 +2.59 29 (25 - 32)

S 450 18.2 £2.39 18 (15-21)

* Kruskal-Wallis H-test; Med, median; Min, minimum; Max, maximum
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Discussion

The mode of graft failure appears to be closely related to the
problems of inflow rather than the runoff. This relationship shows
the importance of anatomically correct femorofemoral model-
ing. Vascular anastomosis is a complex task that has multiple
requisite skills, which include manual dexterity and visual-spatial
ability [2].

Although the type of anastomosis is one of the most important
components of surgical competency, patency after femorofemo-
ral bypass is affected by a variety of factors [3]. Factors affecting
long-term patency include the amount of suture material used;
the anatomic level of arterial disease and the outflow target ar-
tery; the degree of calcification of the vessels; more effective
medication regimens consisting of a statin, an antiplatelet agent,
and -blocker; and intraoperative care and postoperative manage-
ment [3,4].

Improvements in preoperative medical optimization, vascular
characteristics of patients, and postoperative medical therapy
have all contributed to improvements in the patency rate of vas-
cular grafts [4,5]. Even so, the type of anastomosis continues to
play a significant role in the optimal strategy and long-term pa-
tency for revascularization.

In vitro fluid dynamic studies have revealed that geometry plays
a key role in determining local flow fields [6]. According to in vitro
fluid dynamic studies, the flow fields vary with the angle of anas-
tomosis, and different types and degrees of flow disturbances
are present at different locations within the same anastomosis
[7-9]. To determine the technique with the lowest loss of energy
and pressure gradient is one of the most important components
of surgical competency. In particular, inverted - U, U, and right-
angled anastomosis models were found to cause more flow dis-
turbances and decreased energy.

It is widely accepted that local flow dynamics and mechanical
conditions play a major role in the development of subsequent
graft failure in vascular graft anastomosis [10]. Flow charac-
teristics and vascular resistance are strongly influenced by the
angulation of the graft in femorofemoral tunnel and the type of
anastomosis. The postoperative perfusion pressure in lower ex-
tremities is important in the clinical application of femorofemo-
ral bypass configurations. The pressure gradients and perfusion
pressures are strongly influenced by the type of femorofemoral
anastomosis in our experimental study.

The graft angulation and types of anastomosis can create signif-
icant differences in terms of graft patency regarding energy loss
and turbulent flow. Accordingly, decrease of energy loss leads
to increased distal perfusion pressures. Comparing these five
anastomosis techniques, the S 90° and the S 45° femorofemoral
anastomoses had better results than the other techniques. The
45-degree tilt in femorofemoral tunnel leads to the most signifi-
cant minimum loss of energy in comparison with the other two
S configurations.

In conclusion, femorofemoral bypass with S-type anastomosis
is 2 hemodynamically more effective choice. The S 45° anasto-
mosis is superior to the S 90° anastomosis. In this aspect, this
experimental study concluded that the S 45° type of anastomosis
is preferable from a hemodynamic perspective. In light of this
data, we suggest it would be wise to reduce the use of the other
techniques in femorofemoral crossover bypass procedures.
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Oz

Amag: Hepatit C Virus (HCV) , kronik karaciger hastalig, siroz ve hepatosel-
liler karsinomaya yol acabilen 6nemli bir enfeksiyon hastaligi etkenidir. HCV’
ye bagh karaciger hastaliklarinin toplumu ne derece etkileyeceginin belirle-
nebilmesi i¢cin HCV prevalansindaki degisimlerin bilinmesi ve izlenmesi gere-
kir. Calismamizda, hastanemize basvuran hastalarin anti HCV seropozitifligi-
nin belirlenmesi ve serum transaminazlari ile birlikte degerlendirilmesi amac-
lanmistir. Gereg ve Yontem: Ocak 2012-Haziran 2015 tarihleri arasinda has-
tanemize basvuran, gesitli kliniklerden gelen 131851 hastaya ait kan 6rnek-
leri Anti-HCV pozitifligi kemiluminesans mikropartikil immunoassay teknigi
ile , Serum transaminazlari spektrofotometrik enzimatik yéntemleri ile ca-
lisilimistir. Sonuglar anti HCV=1 S/CO degerlerine sahip 6rnekler pozitif ola-
rak degerlendirilmistir. Veriler retrospektif olarak incelenmistir. istatistiksel
analizler icin IBM SPSS statistics 22 (IBM SPSS, Tiirkiye) programi kullanil-
mustir. Miikerrer 6rnekler degerlendirme disi birakilmistir. Bulgular: Calisma
da131851 olguda Anti HCV pozitif ligi 868 (%0.65) olarak saptanmistir. Anti
HCV, ALT, AST es zamanl degerlendirilen 80507 olgunun 655(%0,8)'inde anti
HCV pozitif tespit edilmistir. Hastalarin cinsiyet dagilimi 45293 (%56.3)’ti ka-
din, 35214(%43.7)’si erkek olmak (izere, yaslari 0-115 arasinda degismek-
te olup, ortalamasi 43,23+19,58 yildir. AST diizeyi yiiksek olan olgularda Anti
HCV pozitifligi gorilme orani (%2), ALT duzeyi yiksek olan olgularda Anti HCV
pozitifligi gérulme orani (%2.2) normal olan olgulara goére, istatistiksel ola-
rak anlamli diizeyde yiiksektir (p:0.001; p0.05). Anti HCV pozitif 655 hasta-
nin 138(%21,06)" inde AST yiiksekligi, 242(%36,94)’inde ALT yiiksekligi gortil-
mistir. Yas dagihmina gére Anti HCV pozitifligi 5, 6 ve 7. dekatta daha yiik-
sek tespit edilmistir. Tartisma: Diinyada HCV infeksiyonu prevalansinin yak-
lasik %2.8, Tiirkiye de HCV sikhgi %1-2.4 arasinda degismektedir. Hastane-
mize basvuran hastalarda, Tirkiye geneline gore %0.65 tespit edilerek diisik
bulunmustur. Anti HCV pozitif 655 hastanin 138(%21,06)" inde AST yiiksekli-
8i, 242(%36,94)'inde ALT yiiksekligi gorilmistir. AST yiiksekliginde Anti HCV
prevalansi %2, ALT yiiksekliginde Anti HCV prevalansi %2.2 tespit edilmistir.

Anahtar Kelimeler
Hepatit C Virus; Alanin Aminotrasferaz; Aspartat Aminotransferaz

Abstract

Aim: Hepatitis C Virus (HCV) is an important infectious disease agent that
can cause chronic liver disease, cirrhosis, and hepatocellular carcinoma. It is
necessary to follow the changes in incidence of HCV in order to determine
the extent to which liver diseases caused by HCV will affect the population.
Our study aimed to determine the anti-HCV seropositivity in the patients
presenting to our hospital and to evaluate this in conjunction with serum
transaminase levels. Material and Method: The anti-HCV seropositivity of
blood samples of a total 131,851 patients presenting to various depart-
ments in our hospital between January 2012 and June 2015 was studied
with spectrophotometric enzymatic methods by using chemiluminescence
microparticle immunoassay technique. The samples with anti-HCV S/CO val-
ues %u22651 were considered to be positive. Data were analyzed retrospec-
tively. The IBM SPSS Statistics 22 (IBM SPSS, Turkey) program was used for
statistical analysis. Repeat specimens were excluded from the analysis. Re-
sults: Anti-HCV seropositivity was determined in 868 (0.65%) of the 131,851
patients in the study. Anti-HCV seropositivity was determined in 655 (0.8%)
of 80,507 patients in whom anti-HCV, alanine aminotransferase (ALT), and
aspartate aminotransferase (AST) were examined together. The mean age of
the patients was 43.23+19.58 years (range: 0-115 years), of whom 45,293
(56.3%) were female and 35,214 (43.7%) were male. The prevalence rate of
anti-HCV seropositivity was statistically significantly higher in the patients
with higher levels of AST (2.0%) and in the cases with higher levels of ALT
(2.2%) compared to the healthy individuals (p: 0.001; p<0.01). There was no
statistically significant difference between incidence rates of anti-HCV sero-
positivity in the patients according to AST/ALT distributions (p>0.05). Higher
levels of AST and ALT were observed in 138 (21.06%) and 242 (36.94%) of
655 patients with anti-HCV seropositivity, respectively. The anti-HCV sero-
positivity was determined to be higher in patients in their 5th, 6th, and 7th
decades. Discussion: The prevalence of HCV infection is approximately 2.8%
worldwide, while the prevalence of HCV infection in Turkey varies between
1% and 2.4%. The prevalence of HCV infection was determined to be 0.65%
in the patients presenting to our hospital, which is lower than the overall
prevalaence inTurkey. Elevated levels of AST and ALT were observed in 138
(21.06%) and 242 (36.94%) of 655 patients with anti-HCV seropositivity,
respectively. Anti-HCV prevalence was determined to be 2% in those with
elevated AST levels and 2.2% in those with elevated ALT levels.
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Introduction

Hepatitis C virus (HCV) infection is an important public health
problem that causes mortality and morbidity throughout the
world [1]. It is estimated that, worldwide, approximately 185
million people (2.8% of the global population) are infected with
hepatitis C [2]. Chronic HCV infection is the leading indication
for liver transplantations [3]. The primary transmission route
of HCV is transfusion of blood and blood products. A marked
decrease has occurred in this route of transmission with the
introduction of routine screening of HCV antibodies in the blood
banks [4,5]. The diagnosis of chronic viral hepatitis is made dur-
ing the investigation of elevated liver enzymes, which is de-
termined incidentally in approximately half of the patients [6].
Fatty liver disease is the cause of elevated ALT (alanine ami-
notransferase) levels in more than half of the cases. The re-
sult is considered to be chronic viral hepatitis in approximately
5% of the patients with elevated ALT levels [7]. Enzymes are
found to be within normal limits in one-third of the patients
with chronic hepatitis C infection. Anti-HCV antibody is investi-
gated serologically for the diagnosis of the infection and HCV
RNA levels are examined using a molecular method for the de-
tection of viremia. HCV RNA viral load is monitored with liver
transaminases during treatment and follow-up, while the se-
verity of inflammation and fibrosis in the liver is determined
through biopsy. Although the serum level of liver transaminases
is not specific for the disease, it may contribute to the diagno-
sis and follow-up of the infection. The ratio of AST (aspartate
transaminase)/ALT (alanine transaminase), called the De Ritis
ratio, is used to discriminate between acute and chronic forms
of hepatocellular injury [8]. Our study aimed to contribute to the
relevant literature on this subject by evaluating the incidence
of anti-HCV seropositivity in our region together with elevated
ALT, AST levels, and the AST/ALT ratio.

Material and Method

The blood samples of 131,851 patients (age range: 0-115 years)
sent from various departments of our hospital between January
2012 and June 2015 were studied using the chemiluminescence
immunoassay method (Advia Centaur CP Bayer-Siemens (Ger-
many), Architect i1000 Abbott ABD autoanalyzer). According to
the manufacturer’s instructions, specimens with an S/CO value
of <1 were considered to be negative and specimens with an S/
CO value of =1 were considered to be positive. ALT level of 0-34
U/mL, AST level of 0-40, and AST/ALT ratio of <1 were consid-
ered to be normal values. Data were evaluated regarding anti-
HCV seropositivity, ALT, AST, AST/ALT ratio, and mean age. Sta-
tistical analysis was performed using the IBM SPSS Statistics
22 (IBM SPSS, Turkey) program. The Chi-Square test was used
for comparison of qualitative data, in addition to descriptive
statistical methods (mean, standard deviation, and frequency).
Significance was evaluated at a level of p<0.05.

Results

Blood specimens of 131,851 patients were sent to the micro-
biology laboratory of our hospital. Of these, 868 (0.65%) were
determined to be anti-HCV positive. Six hundred and fifty-five
(0.8%) of 80,507 blood specimens examined simultaneously for
anti-HCV, ALT, and AST were determined to be anti-HCV posi-

tive. There was no statistically significant difference between
prevalence rates of anti-HCV seropositivity in the patients by
gender (p>0.05) (Table I).

Prevalence rates of anti-HCV seropositivity were higher in pa-
tients in their 5th, 6th, and 7th decades (Table Il). Elevated lev-
els of AST and ALT were observed in 138 (21.06%) and 242
(36.94%) of 655 patients with anti-HCV seropositivity, respec-
tively.

The prevalence rate of anti-HCV seropositivity was statisti-
cally significantly higher in the patients with elevated levels of
AST (2%) compared to the patients with normal levels of AST
(0.7%) (p: 0.001; p<0.01). The risk for anti-HCV seropositivity
was 0.340-fold greater in the patients with elevated levels of
AST (OR: 0.340; 95% Cl: 0.281-0.411).

The prevalence rate of anti-HCV seropositivity was statisti-
cally significantly higher in the patients with elevated levels of
ALT (2.2%) compared to the patients with normal levels of ALT
(0.6%) (p: 0.001; p<0.01). The risk for anti-HCV seropositivity
was 0.267-fold greater in the patients with higher levels of ALT
(OR: 0.267; 95% Cl: 0.228-0.313).

Table I. Evaluation of Anti-HCV seropositivity according to gender distributions

Gender p
Anti-HCV Female Men
n (%) n (%)
Positive 356 (%0,8) 299 (%0,8)
0,323
Negative 44937 (%99,2) 34915 (%99,2)

Chi-Square Test

Table Il. Distribution of Anti-HCV according to the age groups

Anti-HCV
Age Groups Positive Negative
n (%) n (%)
0-9 years 5(0,2%) 2639 (99,8%)
10-19 years 12 (0,3%) 3982 (99,7%)
20-29 years 47 (0,3%) 14947 (99,7%)
30-39 years 67 (0,4%) 18076 (99,6%)
40-49 years 80 (0,7%) 11599 (99,3%)
50-59 years 127 (1,2%) 10845 (98,8%)
60-69 years 158 (1,8%) 8510 (98,2%)
70-79 years 101 (1,8%) 5562 (98,2%)
80-89 years 51 (1,6%) 3173 (98,4%)
90-99 years 6 (1,2%) 503 (98,8%)
100 years and over 1 (5,9%) 16 (94,1%)

Table IIl. Evaluation of Anti-HCV seropositivity according to distributions of
ALT, AST, AST/ALT

Anti-HCV
Positive Negative p
n (%) n (%)
AST Normal 517 (0,7%) 73213 (99,3%) 0,001**
High 138 (2%) 6639 (98%)
ALT Normal 413 (0,6%) 69048 (99,4%) 0,001**
High 242 (2,2) % 10804 (97,8%)
AST/ALT Normal 602 (0,8%) 72829 (99,2%) 0,527
High 53 (0,7%) 7023 (99,3%)

Chi-Square Test **p<0.01
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There was no statistically significant difference between preva-
lence rates of anti-HCV seropositivity in the patients according
to AST/ALT distributions (p>0.05). Anti-HCV seropositivity was
observed in 602 (0.8%) of the patients with lower AST/ALT ra-
tio and in 53 (0.7%) of the patients with higher AST/ALT ratio
(Table IlI).

Discussion

The prevalence of HCV varies according to the geographical
region and age. The prevalence of HCV infection is estimated
to be 2.8% worldwide. It is estimated that approximately 185
million people are infected with hepatitis C throughout the
world [2]. The regional prevalence of HCV in Africa, America,
Asia, Australia and Oceania, Europe, and the Middle East are
as follows: 3.2%, 1.5%, 2.1%, 1.2%, 2.3%, and 4.7% [9]. Japan,
Taiwan, and Italy are among the countries with a higher preva-
lence of HCV infection. The prevalence of HCV infection is the
lowest in North Europe, at less than 1% [10]. The prevalence
of HCV infection is as high as 15-20% of the general popu-
lation in Egypt [10,11]. Estimated the prevalence of HCV an-
tibodies and HCV RNA, among the 15-59 year age group, to
be 14.7 and 9.8% respectively in Egypt [11]. HCV prevalence
rates are as follows in developed countries with lower preva-
lence rates but higher population: Germany 0.6%, Canada 0.8%,
France 1.1%, and Australia 1.1%. HCV prevalence rates have
been reported as follows in developed countries with larger
populations and slightly lower prevalence rates: United States
of America (USA) 1.8%, Japan 1.5-2.3%, and Italy 2.2% [10]. In
the meta-analysis performed by Hanafiah et al., higher preva-
lence rates (>3.5%) were observed in North Africa/Middle East,
Central and East Asia; moderate prevalence rates (1.5-3.5%) in
sub-Saharan Africa, Andean, South and Southeast Asia, Central
and Southern Latin America, Caribbean, Oceania, Australasia,
and Central, Eastern, and Western Europe; and lower prevalence
rates (<1.5%) in Asia Pacific, Tropical Latin America, and North
America [12]. HCV prevalence rates in Turkey vary between 1%
and 2.4%. In our study, the HCV prevalence rate was found to
be 0.65% in the general hospital population, which is lower than
the overall HCV prevalence rate of Turkey. Although countries
like the USA, Australia, Spain, Italy, Japan, and Turkey have
similar mean HCV prevalence rates (1-1.9%), the age-specific
HCV prevalence patterns of these countries are very different.
The highest HCV prevalence in USA is between 30-49 years of
age. The prevalence is lower under 20 years of age and after
50 years of age. Similar to Australia, HCV transmission dur-
ing the past 2-4 decades has occurred predominantly in young
adults [10]. There are large variations in prevalence between
groups with different risk factors in countries with the epide-
miological characteristics of the USA, Australia, and North and
Western European countries. IV drug use has been the leading
transmission route of HCV in the USA over the past 40 years
and also accounts for most of the newly acquired infections in
the west, north, and south European regions [10]. Most of the
anti-HCV positive patients in Turkey are over 50 years of age,
which shows us that risk of HCV infection was higher about 40-
60 years ago. Age-specific prevalence gradually increases with
population age increases in countries such as Turkey, Spain,
Italy, Japan, and China [10]. Studies investigating age-specific
prevalence in Turkey have determined that the prevalence in-

creases after 50 years of age [5,13]. Also in our study, anti-HCV
seropositivity was observed to occur more frequently in the
5th, 6th, and 7th decades (Table ll), consistent with the other
studies performed in Turkey. HCV is most commonly transmit-
ted with a percutaneous exposure to infected blood. The pre-
dominant route for transmission of HCV differs from country
to country. Although blood transfusions are the most frequent
route of transmission, intravenous drug use is also significant
in developed countries. Transmission through sexual contact
and vertical transmission are less commonly seen transmission
routes [4,10,14]. Data from the blood center of the Turkish Red
Crescent between 2008 and 2012 found that the rate of anti-
HCV seropositivity in donors was between 0.02% and 0.004%
[15,16]. The rate of anti-HCV seropositivity among hemodialy-
sis patients and peritoneal dialysis patients in our country was
reported as 9.8% and 4.7%, respectively [17]. Twenty-seven
percent of cirrhosis and 25% of hepatocellular carcinoma (HCC)
in the world is associated with HCV [10]. In the study performed
by Okten [18], while hepatitis B virus (HBV) infection still main-
tains its importance in the etiology, the contribution of HCV has
risen from 23% to 38.1% during the last decade. Similarly, while
the contribution of HBV in the etiology of cirrhosis decreased
from 56.6% to 45.9%, the contribution of HCV rose from 25.2%
to 45.9% [10]. Certainly, it is critically important to develop di-
agnostic tests for hepatitis C virus.

Due especially to the insidious subclinical anicteric course of
HCV infection, it is highly difficult to diagnose in its acute phase.
In healthy individuals, the transaminases ALT and AST are nor-
mally found in lower concentrations in the serum, due to normal
cell cycle and regeneration. While ALT is relatively specific to
the liver, AST is found in the skeletal muscle, myocardium, kid-
ney, brain, pancreas, and erythrocytes other than hepatocytes.
Therefore, ALT reflects hepatocellular injury more specifically
than AST. An elevated ALT level suggests that elevated AST
level is also hepatic in origin. In our study, we observed that
elevated ALT and AST levels were significantly associated with
anti-HCV seropositivity (Table Ill). However, the possibility of
false anti-HCV seropositivity results or normal ALT levels in pa-
tients with chronic HCV infection should be considered. In pub-
lished studies, 30% of the patients with chronic HCV infection
had continuously normal ALT levels [19,20]. Many studies inves-
tigating the relationship between serum HCV RNA levels and
ALT levels in patients with chronic HCV infection have yielded
contradictory results [21]. In our study, higher levels of AST and
ALT were observed in 138 (21.06%) and 242 (36.94%) of 655
patients with anti-HCV seropositivity, respectively. The relation-
ship between elevated levels of ALT and AST and anti-HCV in-
cidence was investigated. But it remained inconclusive due to
the following difficulties in the diagnosis and follow-up of the
disease: anti-HCV seropositivity and AST/ALT ratio alone is not
sufficient for diagnosis; false negativity and false positivity may
occur; ALT levels may be normal in patients with chronic HCV in-
fection; and, despite being considered the gold standard in the
diagnosis and follow-up of the disease, serum HCV RNA levels
can have a fluctuating course. In our study, anti-HCV prevalence
in the patients presenting to our hospital was found to be lower
than the overall HCV prevalence rate throughout the world and
in Turkey.
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Oz

Human papillomavirus (HPV) prevelansini ve genotip dagiliminin degerlendi-
rilmesi, profilaktik HPV asisinin etkisinin izlenmesinde ¢ok énemlidir. Bu ca-
lismanin amaci, Baskent Universitesi Adana Dr. Turgut Noyan Uygulama ve
Arastirma Merkezinde, bayan hastalarda HPV prevalansi ve genotip dagilimi-
ni gostermektir. Nisan 2014 ve Kasim 2015 arasinda, yaslar dagilimi 22-68
yil olan 268 bayan hastadan servikal 6rnekler toplanmistir. HPV DNA PCR ile
cogaltilmis ve HPV genotiplendirmesi Roche®linear array detection kit ile ya-
pilmistir. Histopatolojik inceleme 146 bayan hastaya yapilmistir. Toplamda
268 uygun érnegin 124’ tinde (%46.3) HPV icin pozitif bulunmustur ve bun-
larin cogu [84/124 (%67.7)] yiksek riskli (HR) HPV enfeksiyonlaridir. HPV-16
pozitifligi %20.9 (n=26) ve HPV-18 pozitifligi %4 (n=5) olarak bulunmustur.
Grade I-1ll Servikal intraepitelyal neoplasiler (CIN) de HPV tip spesifik preve-
lansi sirasiyla %63.9, %53.8 ve %80’ dir. Yiksek dereceli servikal lezyonlarda
HPV-16 disinda diger HR-HPV tipleri, HPV-31, 45, 51, 53 ve 56’ yi icermekte-
dir. Sonug olarak, hastanemizde HPV-16 servikal lezyonlarla en sik iliskili HPV
genotipi olarak saptanmistir. Bu calisma, ayrica yiiksek ve diistik riskli HPV
genotiplerini ayni zamanda birden fazla HPV enfeksiyonlarin prevalansi hak-
kinda da bilgi vermektedir.

Anahtar Kelimeler
HPV: Genotiplendirme; intra Epitelya Servikal Neoplaziler

Abstract

Assessment of Human papillomavirus (HPV) prevalence and genotype dis-
tribution is important for monitoring the impact of prophylactic HPV vac-
cination. This study aimed to demonstrate the HPV prevalence and type
distribution in women from the Baskent University Adana Dr. Turgut Noyan
Practice and Research Center. Cervical specimens from 268 women aged
22-68 years were collected between April 2014 and November 2015.His-
topathological examinations were performedfor 146 women. HPV DNA was
amplified by PCR and HPV and genotyping was undertaken using the Roche®
linear array detection kit. In total, 124 out of 268eligible samples (46.3%)
tested positive for HPV, with the majority of these [84/124 (67.7%)] having
high-risk (HR) HPV infection; 20.9% were positive for HPV16 (n=26), and 4%
for HPV18 (n=5). HPV type-specific prevalence was 63.9%, 53.8%,and 80%
among cervical intraepithelial neoplasias (CIN) Grades I-Ill, respectively. The
coverage of other HR-HPV genotypes apart from 16, included HPV31, 45, 51,
53, and 56in high-grade cervical lesions. In conclusion, HPV-16 was identified
as the main HPV genotype associated with cervical disease in our hospital.
The study reports the identification of high-and low-risk HPV genotypes as
well as the prevalence of multiple HPV infections.
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Introduction

Human papilloma virus (HPV) is one of the most common
causes of sexually transmitted disease in both men and women
worldwide. Genital HPV infection is not a reportable disease, so
actual incidence and prevalence figures are not known.Papil-
lomaviruses are ubiquitous and have been detected in a wide
variety of animals as well as in humans and are specific for
their respective hosts. More than 200 types of HPV have been
recognized on the basis of DNA sequence data showing genom-
ic differences [1].

Cervical cancer (CC) represents the second-most common ma-
lignancy in women around the world and contributes to 9.8% of
all female cancers. Increasing evidence suggests that multiple
factors contribute to the development of cervical cancer, in-
cluding genetic susceptibility or host genome, co-infection of
HPV and other agents, and life-style factors. Based on their as-
sociation with cervical cancer and precursor lesions, HPVs can
also be grouped into high-risk and low-risk HPV types. Low-risk
HPV types include types 6, 11, 40, 42, 43, 44, 54,61, 70, 72, and
81. High-riskHPV types include types 16, 18, 31, 33, 34, 35, 39,
45,51, 52, 56, 58, 59, 66, 68, and 70. Although all genotypes of
HPV correlate with cervical cancers, HPV-16 and HPV-18 infec-
tion accounts for about 70% of all cases [1-5].

Although HPV-16, 18, 31, 52, and 58 are cited among the most
common HPV genotypes in women with high-grade cervical le-
sions worldwide, there is significant variation in the reported
prevalence of HR-HPV genotypes amongcountries.Since the
establishment of HPV as the central cause of CC, data on HPV
type distribution in CC have proven useful to predict the poten-
tial impact of HPV16 and 18 vaccines, as well as to determine
priorities for inclusion of carcinogenic HPV types in future HPV
vaccines and HPV-based screening tests [2,3,5,6].

The aim of the present study was therefore to provide an esti-
mate of the background prevalence of HPV infection and age-
specific HPV type distrubition, and to highlight the HPV gen-
otypes most frequently present in cervical cancer tissue and
precursor lesionsin Baskent University Adana Dr Turgut Noyan
Practice and ResearchCenter, Adana, Turkey.

Materials and Method

Study Population

Between April 2014 and November 2015, an HPV prevalence
study was conducted among the female patients who attended
the Baskent University Adana Dr. Turgut Noyan Practice and
Research Center. Samples were collected from women with
routine cervical screening.

Cervical samples were collected with a cytobrush during gyne-
cological exaninations. This was inserted into the endocervical
canal and then placed into the transport medium (PreservCyt
solution; Hologic, Bedford, MA, USA) and stored at 4°C until
DNA extraction for HPV genotyping.

Clinical specimens

The 268 cervical cytology specimens collected were analyzed
for the presence of DNA of HPV. Histopathological examina-
tions were performed in 146 women by the pathologist accord-
ing to the Bethesda Diagnostic Criteria. Lesions were classified
as normal cytology, CIN I-1ll, or adenocarcinoma.

Linear Array HPV genotyping test

The Linear Array® (LA) HPV Genotyping test is registered for
use in Europefor detecting 37 high- and low-risk HPV geno-
types. The test is based on four major processes: 1) DNA ex-
traction by the AmpliLute Liquid Media Extraction Kit; 2) PCR
amplification of target DNA using HPV primers; 3) hybridization
of the amplified products into oligonucleotide probes (Linear
Array HPV genotyping test); and 4) detection of probe-bound
amplified products by colorimetric determination (Linear Array
Detection Kit). Briefly, using PGMY09/11 primers, a region ap-
proximately 450 base pairs in length within the L1 gene of the
HPV genome was amplified by PCR. This assay simultaneously
amplified a region within the human B globin gene as a control
for cell adequacy, nucleic acid extraction, and PCR efficiency.
PCR assays were performed in a reaction volume of 100 pl,
using 50 pl of LA HPV master mix (Roche Molecular Systems)
and 50 p of DNA. The amplification parameters were: 2 min at
50°C and 9 min at 95°C; 40 cycles of 95°C for 30s, 55°C for 1
min, and 72°C for 5 min or until samples were collected. Nucleic
acid hybridization using a reverse line blot system was then
performed. Briefly, the PCR amplicons were denatured with the
addition of 100 pl of LA denaturarion reagent (Roche Molecu-
lar Systems). After 10 min at room temperature, the denatured
amplicons (100 pl) were hybridized and detected using the
recommended LA protocol. Thirty-seven anogenital HPV geno-
types were detected simultaneously, including 6, 11, 16, 18, 26,
31, 33, 35, 39, 40, 42, 45, 51-56, 58, 59, 61, 62, 64, 66-73,
81-84, 1S39, and CP6108. The LA HPV genotyping strips were
visually read using the HPV reference guide provided.

Results

In total, 268samples were received between April 2014 and No-
vember 2015. The 146samples were acquired through punch
biopsies (54.5%).

Prevalence of HPV Infection

In total 124/268 samples tested positive for HPV (46.3%), with
the majority of those (84/124,67.7%) having HR-HPV infection,
20.9% beingpositive for HPV-16 (n=26), and 4% being positive
forHPV-18 (n=5). A total of 144/268 (53.7%) of samples were
HPV negative.Figure outlines the overall HPV genotype profile
among the cohort and HPV multiplicity. The six most common
HPV genotypes detected across all samples examined were
HPV-16, HPV-CP6108 (n=17), HPV-53 (n=17), HPV 56 (n=13),
HPV 51 (n=10), and HPV-84 (n=10) (Fig.)

HPV Type-Specific Prevalence

The majority of cervical pathologies were from CIN | cases
(36/146, 24.7%). HPV DNA was detected in 23/36 (63.9%) of
CINI samples, 7/13 (53.8%) of CIN Il lesions, and 12/15 (80%)
of CIN Il specimens. HPV DNA was not detected inAC samples
(2/146, 1.4%). Table | details the number of HPV genotypes de-
tected by pathological subtype. One-third of all samples (28.8%)
had only one HPV genotype detected (n=19). HPV-16 DNA was
present in 33.3% (5/15) of CIN Ill samples (Table Il). Other HR-
HPV genotypes were more prevalent in CIN I-1l pathologies. LR-
HPV genotypes were most common in CIN | lesions (Table ).
Almost one-half (54.8%) of all pathologies were HPV negative.
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Fig. Overall HPV genotype profile denoting the prevalence of single and multiple
HPV infections. HPV genotypes omitted above (no. of single/multiple infections):
HPV 33 (1/1), HPV 40 (2/0), HPV 64 (0/1), HPV 67 (0/1), HPV 70 (0/4), HPV 72 (0/2),
HPV 82 (1/2), and HPV 83 (1/3).

Table I. Percentage Distribution of the Number of HPV Genotypes Detected by
Pathological Subtype and 5-Year Age Group

Number of HPV genotypes detected (% of each pathology)

HPV 1 2 3 4 or Total

negative more n (%)
Pathology
CIN'I 13(36.1) 8(222) 4(11.1) 10(27.8) 1(2.8) 36(24.7)
CIN I 6(46.1) 3(231) 2(154) 1(7.7) 1(7.7) 13(89)
CIN1HI 3(20) 8(53.4) 2(133) 2(133) 0 15(10.3)
AC 2 (100) 0 0 0 0 2(1.4)
Age group (yrs)
Under 25 3 (60) 0 2 (40) 0 0 5(1.9)
25-29 14 (452) 8(258) 2(64) 5(162) 2(64) 31(11.6)
30-34 25(582) 8(186) 5(11.6) 5(116) O 43 (16)
35-39 35(60.3) 14(24.1) 3(52) 3(5.2) 3(5.2) 58(21.6)
40-44 21(42.8) 14(286) 7(143) 7(143) O 49 (18.3)
45-49 17 (56.7) 9 (30) 1(3.3) 3(10) 0 30(11.2)
50-54 18 (62.1) 6(20.7) 1(34) 4(138) O 29 (10.8)
55-59 4(308) 7(538) O 2(154) 0 13 (4.8)
60-64 6 (75) 1(12.5) 1(125 0 0 8(3)
65+ 1(50) 0 0 0 1(50) 2(0.8)
Total 144 67 13 29 6 268
CIN, cervical intraepithelial neoplasia (Grades I-1ll); AC, adenocarcinoma.

The distribution of HPV genotypes detected within each cer-
vical pathology is detailed in Table Ill. HPV-16 was the most
common HPV detected across all cervical pathologies (Table Ill).
We found that the prevalence of HPV infection without cervical
abnormalities was 39.7% (58/146).

Age-Specific Prevalence for HPV Infection

The pathological distribution of samples by 5-year age groups
is shown in Table IV. The mean age of women included in the
study was 41 years (range 22-68 years, standard deviation (SD)
9.8 years). In total, 5 samples were from women aged 24 years
and under,74 from thoseaged 25-34 years, and 189from those
aged 35 years and over. CIN | was more common in women
aged 50-54 years and CIN Il most common in women aged
30-34 years (Table V).

The number of HPV genotypes decreased with increasing age,
with just over half (57.2%) of all HPV infections found in tis-
sue from women aged between 40 and 44 years (Table I). Most
tissue samples had a single HPV genotype and this was more

Table II. Type of HPV Genotypes Detected by Cervical Pathology and 5-Year
Age Group

HPV-16  Other high-risk Low-risk HPV Total

and or HPV genotypes HPV negative

HPV-18 n (%) genotypes n (%)

n (%) only n (%)
Pathology
CINI 4(11.1)  10(27.7) 31(86.1) 13 (36.1) 36
CIN Il 2(15.4) 7(53.8) 4 (30.8) 6 (46.2) 13
CIN 11 5(33.3) 3(20) 10 (66.7) 3(20) 15
AC 0 0 0 2 (100) 2
Age group (yrs)
Under 25 2 (6.4) 0 2(1.9) 3 (60) 5
25-29 3(9.7) 17 (23.6) 11 (10.5) 14 (48.4) 31
30-34 5(16.1)  8(11.1) 19 (18.1) 25 (60.5) 43
35-39 5(16.1) 16 (22.2) 19 (18.1) 35 (60.3) 58
40-44 7(226) 13(18) 26 (24.8) 21 (44.9) 49
45-49 2 (6.5) 9(12.5) 7 (6.6) 17 (56.7) 30
50-54 2 (6.5) 4 (5.6) 14 (13.3) 18 (62.1) 29
55-59 4(129) 4(5.6) 5(4.8) 4(12.5) 13
60-64 0 1(1.4) 2(1.9) 6 (75) 8
65+ 1(3.2) 0 0 1 (50) 2
Total n 31 72 105 144 (53.7) 268
CIN, cervical intraepithelial neoplasia (Grades I-Ill); SCC, squamous cell carci-

noma; AC, adenocarcinoma.
?Including high-risk HPV genotypes other than HPV 16/18, that is: HPV-31,
33,35,39,45,51,52,56,58,59, and 68.

Table Ill. HPV Genotype Distribution by Cervical Pathology

Cervical histologya n (%)

HPV genotype AC CIN | CIN I CIN Il Total
HPV 16 0 2 (5.6) 1(7.7) 5(33.3) 8(12.1)
HPV 31 0 1(2.8) 2(15.4) 1(6.7) 4(2.7)
HPV 18 0 2 (5.6) 1(7.7) 0 3(2.7)
HPV 51 0 2 (5.6) 2(15.4) 0 4(2.7)
HPV 45 0 2 (5.6) 1(7.7) 1(6.7) 4(2.7)
HPV 39 0 1(2.8) 0 0 1(0.7)
HPV 58 0 1(2.8) 0 0 1(0.7)
HPV 66 0 1(2.8) 0 1(6.7) 2(1.4)
HPV 35 0 2 (5.6) 1(7.7) 0 3(2.0)
HPV 6 0 2 (5.6) 0 0 2(1.4)
HPV 73 0 1(2.8) 0 0 1(0.7)
HPV 53 0 3(2.8) 0 2 (13.3) 5(3.4)
HPV 70 0 2 (5.6) 0 1(6.7) 3(2.0)
HPV 42 0 2 (5.6) 0 1(6.7) 3(2.0)
HPV 61 0 2 (5.6) 0 2 (13.3) 4(2.7)
HPV 11 0 2 (5.6) 0 0 2(1.4)
HPV CP6108 0 1(2.8) 1(7.7) 1(6.7) 3(2.1)
HPV 82 0 0 2(15.4) 0 2(1.4)
HPV 62 0 3(2.8) 0 0 3(2.0)
HPV 84 0 4(11.7) 0 1(6.7) 5(3.4)
HPV 81 0 2 (5.6) 0 0 2(1.4)
HPV 55 0 3(2.8) 0 1(6.7) 4(2.7)
HPV 83 0 0 1(7.7) 0 1(0.7)
HPV 67 0 1(2.8) 0 0 1(0.7)
HPV 40 0 1(2.8) 0 1(0.7)
HPV 56 0 2 (5.6) 1(7.7) 1(6.7) 4(2.7)
HPV 72 0 1(2.8) 0 0 1(0.7)

aSeveral patients may have had multiple HPV genotypes on testing.
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Table IV. Age-Specific Prevalence for Cervical Pathology

Age group CIN'I CINTI CIN I AC Total,
(yrs) n, (%) n, (%) n, (%) n, (%) n (%)
Under 25 2(1.4) 0 0 0 2(1.4)
25-29 2(1.4) 4(2.7) 0 0 6 (4.1)
30-34 320 2(1.4) 5(3.4) 0 10 (6.8)
35-39 320 4(2.7) 3(2.0) 1(0.7) 11(7.5)
40-44 7 (4.8) 2(1.4) 3(2.0) 0 12(8.2)
45-49 7 (4.8) 0 0 0 7 (4.8)
50-54 10 (6.8) 1(0.7) 0 0 11(7.5)
55-59 1(0.7) 2(1.4) 0 0 3(2.0)
60-64 1(0.7) 0 1(0.7) 2(1.4)
65+ 0 1(0.7) 1(0.7) 2(1.4)
Total n 36 (24.7) 13 (8.9) 15(10.3) 2(1.4) 66 (45.2)

common in those aged over 55 years. Four or more HPV geno-
types were detected in some women and this was more com-
mon under the age of 40 years (Table I). 17% of women with
cervical pathology had HPV-16 or HPV-18 detected, and the
highest proportion of HPV positive (16/18)were women aged
40-44 years (Table Il). Other HR-HPV genotypes were more
common in younger women, particularly those aged 25-29
years. LR-HPV genotypes were most common in those aged 40-
44 years (Table I1).

Discussion

This was a retrospective study investigating the HPV genotype
distribution in women in Baskent University Adana Dr Turgut
Noyan Practice and Research Center. HR-HPV was detected
in 67.7% of all samples, with HPV-16 being the most common
(20.9%) HPV genotype identified. This is consistent withpreva-
lencesdescribed elsewhere across Europe in countries such as
Spain, Germany, Finland, North Ireland, and internationally [3,
5, 7-9].The prevalence of HPV in CIN lesions in our study was
63.99% in CIN I, 53.9% in CIN II, and 80% in CIN lll cases. We
didn't detect any HPV DNA in AC samples across all cervical
samples investigated. We found that HPV-16, CP6108, 53, 56,
51, and 84 were the most common genotypes in all cases and
HPV-16, 31, 45, 51, 53, 56, and 61 were the most common
genotypes in high-grade cervical lesions. The number of HPV
genotypes detected in the current study varied across patho-
logical grade, with the lowest percentage of single genotypes
(22.2%) in CIN | lesions and the highest proportion (53.4%) in
CIN IIl lesions.

In our study, the proportion of HPV positivity (67.7%) was simi-
lar to Europe (73.8%), Central/South America (64.2% vs. 67.3%),
North America (76.4%), Asia (66.9%), Africa (70%), and Turkey
(66%) [7, 11]. However, our prevalence rate of HPV 16/18 (25%)
is lower than in Europe (57.6%) and Africa (67.7%) [6].

In general, precancerous cervical lesions, i.e. CIN II-lll, have
been accepted as a threshold of initiating definite treatment
of precancerous lesion of squamous cell carcinoma (SCC).
Identifying HPV genotype distribution in CIN Il-llllesions that
potentially progress to SCC is of utmost important in gaining
insight into oncogenic potential of the different HPV genotypes,
designing protocol for screening, and estimating the efficacy
of type-specific HPV vaccines. As a substantial geographical
variation in the HPV genotype distribution has been observed,

data regarding HPV type-specific prevalence in each country
are therefore required[11,12].

In an examination of FFPE tissue from more than 6,000 women
from 17 European countries using the SFF10-LiPA25 assay,
Tjalma et al. [13]found HPV-16 was the most frequent HPV type
detected in both CIN and invasive cervical cancer. HPV-16 and/
or HPV-18 prevalence (among HPV positive cases) was reported
as 45.8% in CIN Il and 67.3% in CIN Ill cases, higher than in our
study. The prevalence of HPV-16 and/or-18 in our study was
15.4% in CIN Il cases and 33.3% in CIN Il cases. The authors
reported HPV-31, 33, 35, 51, 52, 58, and 68 as the most fre-
quently detected genotypes in women with high-grade CIN le-
sions. It has been reported that, worldwide, HPV-16 is the geno-
type with highest prevalence, followed by HPV-18 and HPV 31.
Apart from HPV-16, we found that HPV- 31, 45, 51, 53, 56, and
61 were the most common genotypes identified in high-grade
lesions. A study from Turkey by Ateser et al. found that HPV- 16,
6, 11, 58, and 18 were the most common genotypes identified
in high-grade lesions [3,10, 14, 15].

Clifford et al[12]have suggested that worldwide, CIN II-lll in-
fected with HPV16, 18, or 45 are more likely to progress to SCC
than CIN [I-lll infected with other HR types. They performed
a meta-analysis of published data to compare HPV type dis-
tribution in CIN II-lll and SCC. These data suggest that CIN
[I-1Il infected with HPV16, 18, and 45 more oftenprogress to
SCC.Overall, HPV prevalence was slightly higher in SCC cases
(87.6%) than in CIN II-111 (84.2%). HPV 16 was the most common
type in both SCC (54.3%) and CIN II-1Il (45%). HPV18 was also
more prevalent in SCC (12.6%) than in CIN [I-111 (7%). When esti-
mated from studies in Asia, Europe, and South/Central America,
respectively, there was no material difference in SCC:CIN [I-11l
ratios for HPV16, HPV18, HPV45, HPV33, HPV52, or HPV58.
However, notably high ratios were observed for HPV31 in
South/Central America in comparison toEurope and Asia, and
for HPV58 in China (including Taiwan and Hong Kong) in com-
parison tonon-Chinese Asian countries, raising the possibility
of localised variation in the malignant potential of particular
HPV types [2,11].

There were only two cases of AC included in the current in-
vestigation. HPV DNA was not detected in AC samples. There-
fore our study is probably not powerful enough to investigate
HPV prevalence in this subgroup. A recent study in FFPE tissue
detected using the SPF10-DEIA/LiPA25-PCR assay reported
thatthe prevalence of HPV-16 and/or HPV-18 was 64.3%, lower
than reported in an English multi-site investigation of HPV DNA
in cervical cytology and cervical cancer biopsies using the Roche
Linear array typing system (81.9%, among HPV positive cases)
and among AC cases from other European studies (94.6%)[3].
We found that the prevalence of HPV infection without cervical
abnormalities was 39.7%. Forman et al. reported that, world-
wide, the prevalence of HPV infection without cervical abnor-
malities is 11% to 12%. De Sanjosé et al. found that, overall,
in Asia and China the prevalence of HPV in females without cy-
tological abnormalities was 8.0% and 11.4-20.3%, respectively
(Zeng2016).0gembo et al. found that HPV infection among
women in Africa with normal cervical cytology was 57.3% in
Southern Africa, followed by Eastern Africa (42.2%), Western
Africa (7.8%), and Northern Africa (12.8%) [6].
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A previous meta-analysis showed that, worldwide, HPV preva-
lence was highest in the younger age categories (<34 years),
with a second peak in the older age categories (=45 years). We
observed a similar pattern, with peaks of prevalence in subjects
aged <34 years and these older than 40 years. The mechanism
of the association between HPV infection and age is not clear.
Lee et al. showed that changes in vaginal microbiota in post-
menopausal women made them more susceptible to HPV infec-
tion. Other research found that bacterial vaginosis was associ-
ated with susceptibility to HPV infection. Moreover, the social
activities of the younger age groups can lower immunity to HPV
and increase chance exposure [15, 16].

In this study, multiple HPV infections were identified in 38.7% of
the positive specimens, and the age-specific prevalence of mul-
tiple HPV infections also showed peaks at ages 25-29 and 55-
59 years. Zeng et al.[15] speculated that the decline of immuno-
surveillance in the younger and older age groups may increase
the risk of multiple HPV infections. Also it should be noted that
HPV has the ability to evadehost defenses. According to previ-
ous studies, people infected with >2 HPV genotypes might have
an increased risk of developing cervical cancer. However, the in-
teraction af various genotypes in co-infections remains unclear,
and future studies are needed to verify whether coordinated
mechanisms in co-infections exist.

Although we achieved a few novel findings in the present study,
there remain other relevant factors that should be considered.
Firstly, we collected the samples from the general female popu-
lation, and not specifically cervical cancer patients. Therefore
the findings and conclusions drawn from this study may not be
applicable for estimating HPV genotype-specific prevalence in
woman affected by cervical cancer. Secondly, HPV also causes
diseases in men, including cancer of the penis; Smith et al. [17]
reported that the prevalence of overall HPV was 16% in men.
However, the objectives of our study did not include an evalua-
tion of gender-specific prevalence of HPV infection. It would be
interesting in future studies to investigate whether the preva-
lence of HPV infection in men matches that of women, since
vaccinating males is also considered important[15].

In conclusion, HPV-16 was identified as the main HPV genotype
associated with cervical disease in our hospital. The study re-
ports the identification of high-and low-risk HPV genotypes as
well as the prevalence of multiple HPV infections. When com-
paring the HPV prevalence between countries it is important to
consider that variations in HPV positivity may be explained by
differences in the quality and type of samples analyzed (biop-
sies, surgical specimens, or fresh tissue), as well as the methods
of HPV detection and assessment.
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Oz

Amag: Abdominal aort anevrizmasi (AAA) tani konmakta gecikilen durumlar-
da élimle sonuglanabilen,yaygin olmayan, erkek cinsiyet, yas ve sigaranin
en énemli risk faktorii olarak gorildugl bir durumdur. Bu ¢alisma anevriz-
ma mevcut olan ve 6len 4 yash hasta nedeniyle taramanin gerekliligini vur-
gulamak amacli yapildi. Gereg ve Yontem: Acil servisdeki ve huzurevindeki
320 olgu calismaya dahil edildi. Abdominal aort ¢aplar élciltip risk faktor-
leri ile birlikte incelendi. Bulgular: Calismaya alinan hastalarin 232si (%72.5)
erkek, ortalama yaslari 75.65+ 7.76(62-95) idi. Hipertansiyon en sik goriilen
risk faktori olarak belirlendi. Ortalama aort ¢api 18.87+ 2.74(15-26mm) tes-
pit edildi. Risk faktérleri, yas gruplari ve aort caplari arasinda tek basina AAA
icin anlamlilik tespit edilmedi. AAA tespit edilen 4 olgu 6ldii. Tartisma: AAA
anevrizmalar arasinda sik gorilen bir tirdir. En sik gortlen risk faktorleri er-
kek cinsiyet, yas, sigara oykiisii ve 65 yas (istii olmaktir. ileri yash ¢zellikle er-
kek olgular riipttir riskini azaltmak icin taranmalidir. Olgular risk faktérleri de
g6z oniine alinarak cerrahi girisim agisindan degerlendirilmelidir. Yapilacak
genis capli tarama calismalari 6lim riskini azaltabilir.

Anahtar Kelimeler
Abdominal Aort Anevrizmasi; Risk Faktorleri; Oliim; Tarama

Abstract

Aim: An abdominal aortic aneurysm (AAA) is uncommon in people. Male
gender and smoking are the most important risk factors. AAA is a condi-
tion that may be fatal when diagnosis is delayed. This study aimed to em-
phasize the necessity for screening due to four fatal cases with abdominal
aortic aneurysm in a geriatric population. Material and Method: The study
included 320 patients from a nursing home and an emergency department.
The diameters of abdominal aortas were measured and assessed for risk
factors. Results: Of the patients, 232 (72.5%) were male and the mean age
was 75.65+7.76 (range: 62-95 years). Hypertension was the most frequent
risk factor determined. Mean aortic diameter was found as 18.87 + 2.74 mm
(range: 15-26 mm). No significant associations were detected among risk
factors, age groups, and aortic diameter. Four cases with abdominal aortic
aneurysm died. Discussion: AAA is the most frequently seen aneurysm among
true aneurysms. Major risk factors for AAA include male gender, smoking his-
tory, and age >65 years. In advanced ages, particularly in men, screening for
AAA reduced deaths caused by rupture. The patients should be assessed for
surgical intervention by taking risk factors into consideration. Large-scale
screening studies can reduce risk for mortality.

Keywords
Abdominal Aortic Aneurysm; Risk Factors; Death; Screening

DOI: 10.4328/JCAM.4960

Received: 25.02.2017 Accepted: 13.03.2017 Printed: 01.04.2017 ) Clin Anal Med 2017;8(suppl 2): 114-6

Corresponding Author: Ali Karakus, Emergency Medicine, Mustafa Kemal University, Faculty of Medicine, Hatay, Turkey.
T.: +90 3262291000-2604 F.: +90 3262455654 GSM: +905052540433 E-Mail: drkarakus@yahoo.com

114 1 Journal of Clinical and Analytical Medicine



GERIATRIC AND ANEURYSM

Introduction

Abdominal aortic aneurysm (AAA) is defined as a doubling of the
diameter of the abdominal aorta or an aortic diameter >30 mm
(Figure 1). Male gender and smoking are the most important
risk factors for AAA. AAA should be considered in patients who
present with a pulsatile abdominal mass, abdominal pain, and
shock. Sonography is a readily available and rapid diagnostic
tool in the diagnosis of AAA [1]. AAA can be fatal when diagno-
sis is delayed. Screening can allow for early diagnosis in elder
population because AAA is more frequently seen in elderly pa-
tients with known risk factors. This study aimed to emphasize
the necessity for screening due to four fatal cases with abdomi-
nal aortic aneurysm in our study population.

Figure 1. Diameter of abdominal aorta was measured by using portable ultra-
sound device.

Material and Method

In this study, we prospectively assessed 320 individuals living in
a nursing home and those in an emergency department. The pa-
tients included were assessed regarding age, gender, smoking,
hypertension, diabetes mellitus, history of cardiac or pulmonary
disease, and previous history of surgery. Diameters of abdomi-
nal aortas were measured by using a portable ultrasound device
(Mindray M5). Data were analyzed using SPSS version 16.0. The
associations between aortic diameters and risk factors and age
groups were assessed. Independent variables were analyzed us-
ing the Mann Whitney U test. A p value <0.05 was considered
to be significant.

Results

Of the patients included, 232 (72.5%) were male and 88
(27.5%) were women. The mean age was 75.65+7.76 (range:
62-95 years) (Table 1).

Hypertension, smoking, heart disease, diabetes mellitus, previ-
ous history of surgery, and pulmonary disorders were assessed
as risk factors. Hypertension (n=120; 37.5%) was found to be
the most frequent risk factor (Table 2).

After patient fasting, the aortic diameter was measured at the
supine position by using a portable ultrasound. Mean aortic di-
ameter was found as 18.87+2.74 mm (range: 15-26 mm). No
significant associations were detected among risk factors, age
groups, and aortic diameter. AAA was detected in four of the
patients with an aortic diameter >30 mm. Risk factors were as-
sessed regarding their relationship with age groups and aortic

diameter separately. No significant association was detected
between risk factors and age groups or aortic diameters (Table
2).

During follow-up, it was found that the four of the study pa-
tients with AAA died due to aortic dissection and rupture.

Table 1. Distribution of age groups in study population

Age n %

60-64 16 10.0
65-70 36 225
71-75 16 10.0
76-80 64 40.0
81-100 28 17.5
Total 160 100

Table 2. Assessment of aortic diameter, age groups and risk factors

Risk factors n % P value P value
(aortic (age groups)
diameter)

Hypertension 60 375 1.000 0.678

Smoking 52 325 0.892 0.241

Heart disease 48 30.0 0.889 0.678

Diabetes mellitus 28 17.5 0.867 1.000

History of surgery 16 10.0 0.671 0.176

Pulmonary disease 12 7.5 0.333 0.294

Discussion

AAA is the most frequently seen aneurysm among true aneu-
rysms. It has been reported that AAA is seen in 2-10% of pa-
tients aged >50 years [1,2]. It was reported that AAA incidence
is increased in patients aged >65 years; the rate is 10% in pa-
tients aged >74 years [3-5]. Individuals living in a nursing home
and those who report to emergency departments are consid-
ered a risk group that should be screened for chronic disorders,
risk for cardiovascular diseases, and complications. Thus, we
determined risk factors and screened for AAA, using sonogra-
phy, in patients aged >65 years and residing in a nursing home
or reporting to emergency departments.

Major risk factors for AAA include male gender, smoking his-
tory, and aged >65 years. Male gender and advanced age are
the most important risk factors [4]. In addition, minor risk fac-
tors include family history, hypertension, coronary artery dis-
ease (CAD), hypercholesterolemia, obesity, and cerebrovascular
disease [1]. In previous studies, AAA rates of male and female
genders were suggested to be different, indicating that both
genders should be screened [1,6].

If timely diagnosis of AAA is not made, fatal complications such
as rupture, embolism, and dissection can develop. It has been
reported that AAA accounts for 1-3% of all deaths among men
aged 65-85 years [7]. Overall operative mortality is 5% but
it is 50% in AAA [8]. Overall mortality is 85-95% in cases of
AAA rupture [4,9]. There were four patients, two men and two
women, with aneurysm in our study. The only known risk factor
in these patients was smoking.

Early recognition of potentially fatal cardiovascular diseases in
elderly individuals and taking required measures is essential.
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Thus, early diagnosis is important in AAA. Identifying risk fac-
tors can be a guide for screening [4]. The main goal of screen-
ing is to prevent fatal complications such as rupture, embolism,
and dissection. In advanced ages, particularly in men, screening
for AAA has reduced deaths caused by rupture. Moreover, it is
suggested that screening of patients with risk factors is rela-
tively inexpensive [3-5,8,10,11]. Thus, screening can improve
quality of life and can reduce mortality risk.

Conclusions

Elderly individuals, smokers, and men in particular should be
screened for AAA. The cases with AAA should be assessed for
surgical intervention by taking risk factors into consideration.
Large-scale screening studies can reduce mortality risk.
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Oz

Amag: Mesleki kas iskelet sistemi (MKIS) hastaliklari tiim diinyada en sik go-
riilen meslek hastaliklari grubunu olusturmaktadir. Bu arastirmanin amaci,
elektrik ekipmanlari treten bir isyerinde calisan bir grup iscide is kosulla-
rindan kaynaklanan kas iskelet sistemi sorunlarini ortaya koymak ve meslek
hastaligl tanisi sonrasi is glivencesizligine dikkat cekmektir. Gereg ve Yoén-
tem: Arastirma kesitsel tiirdedir. Meslek hastaliklari poliklinigimiz tarafindan
ayni fabrikada calismakta olan 34 olguya mesleki kas iskelet sistemi has-
taligi tanisi konuldu. isyerindeki ergonomik riskleri degerlendirmek icin Ra-
pid Entire Body Assessment (REBA) ve Ovako Working posture Assessment
System (OWAS) oélcekleri kullanildi. Bulgular: Olgularin 25 (%73.5)'i erkek,
9(%26.5)" u kadindi. Olgularin ortalama yasi 34.6+5.0 idi. Ortalama ¢alisma
siiresi 132.2+57.8 idi. 21 (%61) olguya servikal disk hernisi, 13 (%38) olguya
lomber disk hernisi tanisi konuldu. Olgularin timi meslek hastaligi tanisi al-
diktan sonra isveren tarafindan isten cikarildigini belirtti. Tartisma: Mesleki
kas iskelet sistemi hastaliklari isyerinde yapilacak diizenlenmeler ile iyilestir-
meler ile 6nlenebilir hastaliklardir. Calisanlarin meslek hastaligi tanisi sonra-
st medikal sonuglarin yaninda sosyal ve ekonomik giicliiklerle de karsi karsiya
kaldig1 unutulmamalidir. Calisanlarin meslek hastaligi tanisi sonrasi issiz kal-
ma olasiliklari diistiniilerek yasal diizenlemeler yapilmali ve tani sonrasi calis-
ma durumlari izlenmelidir.

Anahtar Kelimeler
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ten Cikariima

Abstract

Aim: All over the world, occupational musculoskeletal diseases represent the
most common occupational and work-related health diseases. According to
the World Health Organisation’s data, OMSD account for 10% of all occu-
pational workforce loss. Many ergonomic factors such as repetitive trauma,
working in static postures for prolonged periods, heavy lifting, and monoto-
nous working conditions have been described as risk factors thatcontribute
to the development of these diseases. Material and Method: Thirty-four cas-
es were diagnosed with occupational musculoskeletal diseases in Dokuz Eyliil
University Hospital Occupational Diseases outpatient clinic. Results: Twenty-
five (73.5%) of the cases were men; 9 (26.5%) of them were women. The
mean age was 34.6:5.0 years. Mean period of employment was 132.2+57.8
months. The Rapid Entire Body Assessment (REBA) and Ovako Working pos-
ture Assessment System (OWAS) scales were used to assess the ergonomic
risks. All cases had been dismissed from work by their employers. Discussion:
This article aims to present a cluster of cases with occupational musculosk-
eletal diseases at a place that manufactures electrical equipment for a global
automotive corporationgto draw attention to the medical and socioeconomic
consequences that these employees endure after they are diagnosed with an
occupational disease.
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Automobile Industry; Dismissal Ergonomics; International Company; Occupa-
tional Musculoskeletal Disease; Redundancy
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Introduction

Two-thirds of adults in industrialized countries have reported
that they have suffered from lower back pain during some point
in their lives [1]. Due to advanced imaging technologies it has
become easier to diagnose the reasons for musculoskeletal
diseases. For instance, the data acquired with these imaging
techniques have shown that findings of spinal degeneration
are frequently found in asymptomatic cases. The incidence of
findings related to spinal column degeneration has been sur-
veyed and has shown that 64.5%-11.5% of 40 to 60+ year old
symptomatic people have disk narrowing, facet joint osteoar-
thritis, and spondylolysis. It has been claimed that this might
be related to the influence of disease-promoting factors such
as smoking. There have been conflicting results regarding the
influence of factors such as anthropometry, body weight, and
physical activity[2,3].

Occupational musculoskeletal diseases (OMSD) represent the
most common occupational and work-related health diseas-
es[4]. Lakeh et al. have calculated the crude DALYs rate 1606.0
per 100.000 cases in the Eastern Mediterranean Region [5].
Linaker etal have reported that an annual 9.26 million working
days were lost in 2008/9 from self reported work related mus-
culoskeletal disorders. Kim etal have reported that OMSD are
the most common occupational diseases in Korea and Japan
[6,7].

Ergonomic inadequacies such as monotonous tasks, repetitive
movements, movements that require force, unhealthy body
posture, and vibration have important impact on the develop-
ment of musculoskeletal diseases [8].Furthermore, it has been
emphasized that factors such as poor social relationships at
the workplace, work-related distress due to intensified work-
load, mobbing, situations where the employees cannot make
decisions on their own, and insufficient break times effect the
development of these diseases and increase the severity of a
pre-existing condition[9].

Occupational musculoskeletal diseases of the upper extremity
and neck, as well as the lower extremity and back, are com-
mon in employees of automobile manufacturing industry due
to more than one increased ergonomic risk, including: repetitive
hand, wrist, and arm movements; working in a static posture
for prolonged periods and increased neck movements; heavy
lifting; and monotonous working conditions. Furthermore, in-
creased psychosocial risk factors are also one of the significant
problems of this industry[10, 11].

This article aims to put forth the musculoskeletal diseases re-
sulting from the working conditions of a group of employees
working at a place that manufactures electrical equipment for
the an international automotive corporation and to draw at-
tention to the medical and socioeconomic problems these em-
ployees endure after they are diagnosed with an occupational
disease.

Material and Method

Thirty-four cases who applied to the Dokuz Eylul University Hos-
pital Occupational Diseases outpatient clinic between October
2014 and May 2015, with a history of working at the same fac-
tory were assessed. The clinical assessment of the cases con-
sisted of their working history, medical history, physical exami-
nation, and laboratory investigations. The Rapid Entire Body

Assessment (REBA) and Ovako Working posture Assessment
System (OWAS) scales were used to assess the ergonomic risks
[12, 13]. The working conditions were assessed according to
the information and images provided by the cases. The clinical
assessments were performed by Physical Therapy and Reha-
bilitation, Neurology, and Occupational Health specialists. The
final diagnosis was reached by an occupational health council.
The diagnosis of occupational disease was reached because of
the health problems associated with their occupations. Also, the
clinical, radiological, and electrophysiological findings of the
patients were compatible with high ergonomic risk.

The working environments were divided into six main catego-
ries according to the working history. Static posture and repeti-
tive hand, wrist, and arm movements were considered as com-
mon ergonomic risk factors of all categories. Other risks and
working environments were grouped under six titles [Table 1].
This is a descriptive study. The data has been presented with
descriptive statistics, and mean +SD for continuous variables.
The entire analyses were carried out by SPSS 15.0 package pro-
gram.

Results

Thirty-four cases applied to our outpatient clinic with the Re-
public of Turkey Social Security Institution referral. All of the
cases came from a multinational automotive company which
was located in the industrial free zone, operating for the au-
tomotive industry. They had a history of working 8 hours a day
and 5 days a week. It was noted that they had 15 minutes of
break twice a day and a half hour meal break once a day. Dur-
ing their application to our outpatient clinic, 34 (100%) of the
cases declared that they had been dismissed from work by their
employers. Twenty-one (61%) of them were still unemployed at
the time, while 13 (49%) had begun to work at another place.
Thirty-four (100%) cases were diagnosed with occupational
musculoskeletal diseases. Twenty-five (73.5%) of the cases
were men; 9 (26.5%) of them were women. The mean age was
34.6x5.0 years. Mean period of employment was 132.2+57.8
months. The distribution of cases according to the department
they worked in was: 3 cases (8%) cutting cables, 15 cases (44%)
assembly at the fixed vertical board, 15 cases (44%) assembly
at the fixed horizontal board, 8 cases (23%) assembly at the
rotating board, 2 cases (5%) control and packaging, one case
(4%) depot. Thirty-two (94%) cases reported that they worked
in two or more departments. While being interviewed about
their previous working history, only two (5%) cases reported
working at a job involving ergonomic risk.

Twenty-six patients (76%) applied to the outpatient clinic with
neck pain, the most common complaint. The time elapsed be-
fore the complaint began was 68.9+47.7 (12-180) months.
Twenty-one (61%) of the cases were diagnosed with cervical
disk hernia and 13 (38%) were diagnosed with lumber disk her-
nia (table 2).

Thirty-four (100%) cases had undergone pre-employment med-
ical assessments and had taken the Occupational Health and
Safety trainingwhen they began employment. All of the cases
could use their annual leave. Thirty (88%) of the cases were
aware that there was an Occupational Health and Safety board
at their workplace and 29 (919%) of the cases knew that there
was an employee representative at the workplace. Twenty-
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Table 1. The cases’ assignments and ergonomic risks

Table 2. The complaints and final diagnosis of the cases (n: 34)

Assign- Job de- Daily Ergonomic  Type of Number
ment scription production  risk* OMSD of OMSD
(average)
(piece/em-
ployee)
Cutting Lifted to 100-350 Repeti- Carpal 2 (66.6%)
cables the fixed tive hand tunnel 3(100.0%)
horizontal movement  syndrome  1(33.35)
line and Heavy lift-  Lumber 2 (66.6%)
cut into ing (>25 disk hernia
pieces. kg) Other**
Height Bending Cervical
150 cm and rotat-  disk hernia
ing the
body
Bending
the neck
Assembly  Assembly ~ 700-1000  Repeti- Cervical 13(86.6%)
at the on the tive neck disk hernia  2(13.3%)
fixed verti-  fixed movement  Other** 6 (40.0%)
cal board  board. Heavy lift-  Lumber
Height 50 ing (<10 disk hernia
cm kg)
Length Bending
1.5m and rotat-
ing the
body
Assembly ~ Assembly,  150-500 Repetitive  Other** 1(0.06%)
at the fusing, movement  Cervical 4(26.6%)
fixed taping and Bending disk hernia
horizontal  routing on and rotat-
board the fixed ing the
oblique neck
board.
Height 40
cm
Assembly ~ Assembly, 200 Repetitive  Lumber 3(37.5%)
at the fusing and movement  disk hernia 2 (25.0%)
rotating welding Bending Cervical
board proce- and rotat-  disk hernia
dures ing the
on the neck
moving
board.
Height 50
cm
Control Control 300-500 Heavy lift-  Other** 1(50.0%)
and pack-  and pack- ing (<10 Meniscus 1(50.0%)
aging aging on kg). patholo-
the fixed gies
board.
Height
170 cm
Depot Unload- 50-100 Repetitive  Lumber 1(100.0%)
ing the movement  disk hernia  1(100.0%)
truck and Heavy lift-  Meniscus
placing ing (25-75  patholo-
the items kg) gies
on the Flexion
shelves. and exten-
sion of the
knee

*Defined with REBA and OVAS ergonomic risk assessment
**Bicipital tendinitis, capsulitis, joint contracture, trigger finger, heel spur

eight (90%) of the cases believed that the employer interfered
with the election process of the employee representative, while
6 (10%) believed that the election of the employee representa-
tive was done independently. None of the cases were informed
about their legal rights. Twenty-five (73%) of the cases believed
that the workplace did not register health records regularly,
while 9 (27%) of the cases had no opinion of this topic.

Twenty-two (64%) of the cases were aware that risk assess-
ment was done at the workplace and 34 (100%) of the cases

n(%)
Complaint
Upper Extremity
Neck pain 26(76)
Arm pain 8(23)
Weakness 4(11)
Numbness and pins-and-needles sensation in hands 3(38)
Lower Extremity
Lower back pain 21(61)
Leg pain 6(17)
Weakness 4(11)
Numbness and pins-and-needles sensation in feet 4(11)
Final Diagnosis
Cervical disk hernia 21(61)
Lumber disk hernia 13(38)
Carpal tunnel syndrome 2(5)
Meniscus pathologies 2(5)
Other* 5(14)

*Bicipital tendinitis, capsulitis, joint contracture, trigger finger, heel spur.

thought that there were risks at their environment. Fourteen of
the cases (41%) stated that no precautions were taken follow-
ing the risk assessments, while 20 (58%) employee stated that
ergonomic improvements were carried out.

Discussion

With the contribution of competition and intensified workload,
the automotive industry presents important ergonomic risk fac-
tors such as heavy lifting, repetitive movements, and prolonged
static posture. In a study conducted at two automobile factories
in the USA, the incidence of occupational musculoskeletal dis-
eases was found to be 31% [11]. At an automotive factory in
Malaysia, which also produced electrical cables, the prevalence
of musculoskeletal system symptoms among the employees
were 49% neck, 48% wrist, and 46% shoulder-related [14]. At
another automotive factory in Turkey, the prevalence of lower
back complaints was reported to be 52% and neck complaints
were reported at 30%. From most to least frequent , the cases
stated the reason for their pain as heavy lifting, working in a
position which bends the neck forward, sudden movements,
staying at a bad position for a long period of time, accident,
and work stress [8]. We also studied 34 cases from the same
industry who worked at an electrical cable manufacturing line
and who were also exposed to similar ergonomic risk factors
described in previous studies, and we diagnosed them with
musculoskeletal diseases.

Revealing the relationship of occupational risk factors with the
disease remains a challenge for the physician because muscu-
loskeletal system related complaints are already widely seen in
the general population and their frequency increases with age.
However, when we look at our cases, they are from a younger
age group, they have been working with similar risks for a long
time, and they constitute a cluster coming from the same work-
place. They have not stated any other ergonomic risk factors
that could have caused the problems. The cases’ complaints
and their clinical and laboratory findings comply with their job
specifications. As mentioned in previous studies, the structural

Journal of Clinical and Analytical Medicine | 119



ERGONOMICS AND SOCIOECONOMICS IN AUTO INDUSTRY

damage developed in areas of the body that carry the potential
of being impacted by the job’s requirements, such as heavy lift-
ing and repetitive movements [8-10, 15, 16].The time elapsed
for the complaints to develop is approximately half of the total
employment period, as short as 12 months. High daily produc-
tion rates create ergonomic risks, and are an indication of in-
tensified workload. They are one of the important factors that
contribute to unhealthy employment conditions [2, 3].

To prevent occupational musculoskeletal diseases, it is known
that interventions to working conditions, such as how the em-
ployee works (repetitive trauma or body posture problems), to
the production system (the mode of production or products
used during production), and interventions to improve the
health of employees through training and exercise, etc. all have
a positive effect [17-19]. However when the cases were inter-
viewed for this study, we were informed that there had been
no attempt at any interventions to the production procedure or
working conditions and that health improving exercises were
not incorporated.

Apart from the morbidity caused by their existing health prob-
lem, another important issue for the employees is that they
were dismissed from work after lodging their complaints. Dis-
missal from work due to occupational or work-related diseases
is a frequent problem. Cases with occupational diseases such
as asthma and contact dermatitis also face a similar employ-
ment outcome and then suffer from socioeconomic problems
[20-22]. It has been reported that the total annual cost of mus-
culoskeletal diseases for the three major U.S. automobile man-
ufacturing factories is over $18 billion [23]. Even though we
have not systematically assessed all the employees working at
the factory, our findings indicate that the employees exposed to
similar working conditions may also be subject to occupational
risks, which would results in high direct and indirect costs of the
employees’ health problems. It is known that improving the er-
gonomic conditions of workplaces may decrease and even pre-
vent costs caused by musculoskeletal diseases[23]. However,
after our cases developed musculoskeletal system complaints,
their workplace did not improve or rehabilitate the working
environment; on the contrary, the cases were dismissed from
employment.

Occupational diseases may be prevented by implementing in-
terventions to the working conditions. In order to amend the
working conditions, it is necessary to have potent national in-
spection and audit mechanisms. Right after our assessment of
the work-related injuries and diseases, we notified the national
governmental audit entities to protect the welfare of the other
employees by asking that the working conditions be improved.
The Republic of Turkey is a part of the global economic struc-
ture. The global structure of the economy implies responsibili-
ties to the international community as much as to the national
community. Occupational diseases developing at the employ-
ees of factories that manufacture global trademarks is a global
problem. Also, maintaining the welfare of the employees’ health
is not only a national, but an international goal. One of the main
interventions to this problem is to create social awareness. In
order to maintain this social awareness, it is important to in-
form the national and international publically about employees’
health problems, and the social, economic, and about the legal
consequences of these health problems. It is especially impor-

tant to increase the social sensitivity by informing all relevant
health organisations, employee and employer organisations,
consumer associations, and the media. These kinds of notifica-
tions, such as our article, may have an important influence on
both identifying the problem and raising awareness.
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FACIAL CANAL DEHISCENCE AND COEXISTING ABNORMALITIES;

RADIOLOGICAL- SURGICAL CORRELATION

CATEGORY OF MANUSCRIPT: ORIGINAL RESEARCH

Hediye Pinar Gunbey
Ondokuz Mayis University, Departmentof Radiology, Samsun, Turkey

Oz

Amag: Fasial kanal defekti (FKD) kolesteatom cerrahisinde en dikkat edilmesi
gereken durumlardan biridir. Vakalarin buytik cogunlugunda timpanik porsi-
yon defektin en ¢ok goriildiigii lokalizasyondur. CKBT temporal kemik goriin-
tiilemesinde standart metottur. Bu calismada cerrahide FKD saptanan olgu-
larda eslik eden radyolojik-cerrahi bulgulari karsilastirmayr amacladik. Gereg
ve Yontem: Retrospektif olarak Fakiiltemizde Nisan 2011 ve Nisan 2016 ta-
rihleri arasinda opere olan 351 hastadan peroperatif MDBT tetkiki olan 64
hastanin radyolojik ve cerrahi bulgularini karsilastirdik. Bulgular: Pozitif cer-
rahi bulgular dis kulak yolu (DKY) hasari (31.2%), FKD (100%), antrum ge-
nislemesi (AG) (57.8%), kemikgik erozyonu (96.8%), lateral semisirkiiler ka-
nal (LSSK) defekti (18.7%), stiperior semisirkiler kanal (SSSK) defekti (1.5%)
ve kohlear defekt (4.6%) idi. Pozitif CKBT bulgulari dis kulak yolu (DKY) ha-
sarl (37.5%), FKD (93.7%), antrum genislemesi (AG) (82.8%), kemikgik eroz-
yonu (96.8%), lateral semisirkiiler kanal (LSSK) defekti (18.7%), stiperior se-
misirkller kanal (SSSK) defekti (6.2%) ve kohlear defekt (4.6%) idi. Bu calis-
mada CKBT'nin en hassas belirledigi patolojiler FCD (93.7%), AG (82.8%),ke-
mikgik erozyonu (96.8%) and scutum hasari (68.7%) idi. Kemikgik erozyonu,
AG ve LSSK fistula cerrahi ve BT bulgular korelasyon analizinde pozitif ilis-
ki gosterdiler (p=0.001). Tartisma: CKBT ve klinik bulgular arasindaki kore-
lasyonlar cerrahi 6ncesi muhtemel sorunlarin daha iyi teshisine yol acabi-
lir ve kolesteatoma cerrahilerinin basarisini artirir. Cok diizlemsel gériintiile-
menin kombine analizi, 6zellikle timpanik bélgede FKD'nin pozitif teshis ora-
nini gelistirmektedir.

Anahtar Kelimeler
Cok Kesitli BT; Fasial Kanal; Defekt

Abstract

Aim: Facial canal dehiscence (FCD) is the most important consideration in
the cholesteatoma surgery. The tympanic portion is the most common local-
ization of FCDlization in the majority of cases. MDCT is the standardt imag-
ing modality for temporal bone screening. In this study we aimed to compare
coexisting the radiological and -surgical findings of patients who have were
found during surgery to have FCD in surgery. Material and Method: We ex-
amined retrospectively 351 patients with cholesteatoma who have beenwere
operated on between April 2011and April 2016. In terms ofFor this study FCD,
we compared the preoperative temporal bone MDCT and the surgery findings
of 64 patients with FCD. Results: Positive surgical findings included exter-
nal auditory canal (EAC) destruction (31.2%), FCD (100%), aditus ad antrum
widening (AW) (57.8%), ossicular erosion (96.8%), lateral semicircular canal
(LSSC) defect (18.7%), superior semicircular canal (SSSC) defect (1.5%), and
cochlear defect (4.6%). Temporal bone MDCT positive findings included EAC
destruction (37.5%), FCD (93.7%), AW (82.8%), ossicular erosion (96.8%),
LSSC defect (18.7%), superior semicircular canal (SSSC) defect (6.2%), and
cochlear defect (4.6%). The maximal precision of MDCT imaging in this study
was in defining FCD (93.7%), AW (82.8%), ossicular erosion (96.8%), and scu-
tum destruction (68.7%). Surgical and CT findings of ossicular chain erosions,
AW, and LSCC fistula showed positive relations inwere positively correlated
correlation analyses (p=0.001). Discussion: The significant correspondence
between MDCT and clinical findings indicates that MDCT may lead to better
a diagnosis of probable likely problems before cholesteatoma surgery, and
and to a higherimproves the success rate of cholesteatoma those surgeries.
The combined analysis of multi-planar imaging improves the positive diag-
nosis rate of FCD, especially ion the tympanic portion.
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Introduction

Cholesteatoma is a keratin- producing stratified squamous epi-
thelium accumulation in the middle ear or in the other pneuma-
tized areas of temporal bone such as the mastoid and petrous
apex [1]. Although it is rare in the middle ear, facial nerve pa-
ralysis can be seen in %20-64% of extensive cholesteatoma
cases [2]. Facial nerve damage during ear surgery is considered
among one of the most dangerous potential complications for
the otologic surgeon.

Facial canal defect increases the risk of injury and may serve
as a warning to surgeons of the underlying hazard. The preva-
lence of facial canal dehiscence (FCD) has been reported to be
25-57% in histological studies of the temporal bones of normal
humans [3]. The surgical rates of dehiscence reach 0.5-11.4
% in conditions other than chronic otitis surgery [4] and 33 %
in chronic otitis surgery [4-6]. Although dehiscences are most
commonly detected in the tympanic segment and at the level of
fenestra ovalis , they may also be seen at the level of geniculate
ganglion and in the mastoid segment [7].

The iatrogenic facial nerve damage due to cholesteatoma-re-
lated bone erosion or anatomical variations may occur during
the dissection of the cholesteatoma from the middle ear cavity,
epitympanum, and mastoid cavity. An accurate preoperative
evaluation of facial canal anatomy and its relationship with the
surrounding pathology is necessary in these cases. Understand-
ing the ear anatomy with detailed radiographic information on
the bony canal of the facial nerve and determining the exten-
tsion and site of cholesteatoma can minimize the likelihood
of facial nerve damage during the operation. High-resolution
multi-detdector computed tomography (MDCT) provides im-
portant informations in this regard since it can determine the
cholesteatoma sac and, assess the ossicles, the facial nerve,
tegmen, scutum, and inner ear structures.

To our knowledge, there are few reports concerning the correla-
tion of MDCT findings with surgical findings on the condition of
the FCD of cholesteatoma [8-9]. In this study we aimed to as-
sess the usefulness of a preoperative MDCT imaging in depict-
ing the dehiscence of the facial canal and the status of middle
ear structures in the presence of cholesteatoma and to com-
pare the MDCT findings with the clinical intraoperative findings.

Material and Method

We examined retrospectively 351 patients with cholesteatoma
who have beenwere operated on in Ondokuz Mayis University
Medical School Hospital, Ear, Nose, and Throat Clinic between
April 201 Tand April 2016. To avoid repetition of the same data
fromin ears that had been operated on more than once, only
the data for one ear were included in the study. Based on the
operation notes, 125 of the patients have been found withex-
perienced facial canal dehiscence in the operation. In terms of
facial canal dehiscence Of these patients, 64 of these patients
had preoperative temporal bone MDCT investigation.

Based on the patient files, the age, gender, preoperative CT,
and intraoperative findings were determined. The data were
examined in terms of the presence or absence of destruction of
the external auditory canal, scutum, and tegmen;, the localiza-
tion of cholesteatoma;, the presence or absence of facial canal
dehiscence;, the localization of the dehiscence;, the presence

of semicircular-circular canal fistulas; and, the conditions of the
ossicle chain, Pprussak’s sSspace, and mastoid air spaces.
MDCT imaging was performed with a 16-slice multi-detector
row CT scanner (Aquilion 16 system, Toshiba Medical Systems
Corporation, Tokyo, Japan) and 128-slice multi-detector row CT
scanner (Discovery, GE Healthcare, Milwaukee, WI). The scan-
ning parameters used were a collimation of 1 mm, mAS: 250,
kV: 120, matrix: 512x512, algorithm: bony, and reconstruction
thickness: 0.5 mm. DICOM files were retrieved from the archive
system and transferred to the Osirix Workstation for review.
Statistical analyses wereas done with SPSS, version 21.ver-
sion (IBM Corporation, Armonk, NY, USA). The Shaphiro-Wilk
test was used to determine the normality in of the distribution
of the quantitative data. To compare two independent groups,
Student’s t-test wasere used. Correlation analyses were per-
formed with the Spearman’s rho test. A p value less than 0.05
was considered statistically significant.

Results

Sixty-four patients, including 43 males (67%) and 21 females
(33%), were enrolled into the study. The mean age of the pa-
tients was 36.5 (range, 8-75) years. Of the 64 subjects, 9 (14%)
were aged below 18 years and 55 (86%) were aged above 18
years at the time of the operation. The facial canal dehiscence
was observed on the right side in 31(48%) and on the left side
in 33 (52%) patients.

Positive surgical findings included external auditory canal (EAC)
destruction (31.2%), FCD (100%), aditus ad antrum widening
(AW) (57.8%), ossicular erosion (96.8%), lateral semicircular ca-
nal (LSSC) defect (18.7%), superior semicircular canal (5S5C)
defect (1.5%), and cochlear defect (4.6%). Temporal bone
MDCT positive findings included EAC destruction (37.5%), FCD
(93.7%), AW (82.8%), ossicular erosion (96.8%), LSSC defect
(18.7%), superior semicircular canal (SSSC) defect (6.2%), and
cochlear defect (4.6%). The maximal precision of MDCT imag-
ing in this study was in defining FCD (93.7%), AW (82.8%), 0s-
sicular erosion (96.8%), and scutum destruction (68.7%). The
accuracy, sensitivity, specificity, and predictive values for differ-
ent MDCT findings are shown demonstrated in Table 1.

Fig.1. A. Facial canal dehiscence in the mastoid segment (arrow) of left side on
the coronal temporal bone MDCT image. B. Facial canal dehiscence in the tym-
panic segment (arrow) of the left side and soft tissue in the left tympanic cavity
on the axial temporal bone MDCT image.

The facial canal dehiscence was observed on the right side in
31(48%) and on the left side in 33 (52%) patients. The localiza-
tion of the dehiscence was classified as being in the tympanic
segment, in the mastoid segment, in the tympanic + mastoid
segments, or in the first or second genu. According to surgery
reports, the dehiscence was detected in the tympanic segment
in 52 (80%) subjects, in the mastoid segment in 3 (4.6%) sub-
jects, in the tympanic + mastoid segments in 4 (6.1%) subjects,
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in the first genu in one (1.5%) subject, and in the second genu
in 4 (6.1%) subjects. The CT findings of facial canal dehiscence-
FCD was detected in the tympanic segment in 56 (93.,3%) sub-
jects, in the tympanic + mastoid segments in 4 (6.6%) subjects,
and in the first genu in one (1.5%) subject. According to surgery
reports, Oof the 64 subjects with FCD, 3 (4.6%) had isolated
malleus defects, 10 (15.6%) had isolated incus defects, 4 (6.2%)
had isolated stapes defects, 12 (18.7%) had incus + malleus
defects, 12 (18.7%) had incus + stapes suprastructure defects,
and 23 (35.9%) had defects in all ossicles according to surgery
reports. The CT findings revealed isolated malleus defect in one
(1.5%) subject, isolated incus defect in 7 (10.9%) subjects, iso-
lated stapes defect in 6 (9.3%) subjects, incus + stapes supra-
structure defect in 6 (9.3%), subject and all ossicle defects in
43 (67.1%) subjects. When isolated involvement is considered,
the presence of incus defect was higher thaen the others in
both CT and surgery findings.

Surgical and CT findings of ossicular chain erosions, AW, and
LSCC fistula showed positive relations in correlation analyses
(p=0.001). The presence of LSCC fistula related correlated with
scutum defect on CT findings (p=0.002) (Table 2). While LSCC
fistula and AW were correlated positively according toin the sur-
gical findings, they did were not correlated in theon CT findings.
The CT findings of scutum defect and AW also did were not
correlatedd significantly.

The CT findings revealed soft tissue in the Prussak’s space, also
known as pouch of the outer attic, in %92% of patients, while
the surgical findings noted it only inin only %12% of patients.
The CT findings revealed low-lying tegmen in 2 (3.1%) subjects,
thinned tegmen in 18 (28.1%) subjects, tegmen tympani defect
in 16 (25%) subjects, high jugular bulb (HJB) in 12 (18.7%), sub-
jects and H)B defect in 2 (3.1%) subjects.

Fig.2. Lateral semicircular canal defect due to cholesteatoma on the axial (A) and
coronal (B) temporal bone MDCT images (arrows).

Discussion

Today MDCT is considered the standard imaging method for
the temporal bone. However,, but its value in the preoperative
examination of chronic otitis media and cholesteatoma pa-
tients remains unclear. MDCT imaging with screening in three
planes, has the ability tocan display pathologies of the tem-
poral bone in detail. The present study revealed demonstrated
good relcorrelationation between MDCT findings of temporal
bone andwith surgical findings in patients with facial canal
dehiscenceFCD. The facial canal dehiscenceFCD may be de-

Fig.3. Scutum erosion due to soft tissue in the left epi-mesotypanium seen on the
coronal temporal bone MDCT image (transverse arrow). Note that intact scutum
(oblique arrow) on the right side.

velopmental due to inadequate ossification of the bony canal
or it may also arise from resorption caused by chronic otitis
media, with or without cholesteatoma. Although there is In the
presence of a wide range of opinion in the literature concern-
ing about the incidence of dehiscence [10,11], most sources of
them concur that the tympanic portion is the most frequent
site in the localizations of dehiscence [12-14]. In concordance
with these reports, our study also demonstrated the furthest
most frequent occurrence of FCD in the tympanic segment. As
mentioned documented in previous CT studies [8,10], the de-
hiscence of the bony wall of the tympanic portion and their
its position and extent can be noted on both axial-transverse
and coronal CT images. The MDCT and surgical findings hadve
good radio-surgical relationship in most the predominance of
our cases. Based on our study, Wwe believe that combining use
of analysis of multi-planar viewsanalysis, which visualizes the
subject from multiple angles to the wall, with advantage of
showing from different angels to the wall improvesd the posi-
tive rate of diagnosis of dehiscence in the tympanic portion of
the facial nerve canal in our study. However, in four4 cases we
could not reach a diagnosis about the condition of the tympanic
portion from CT imaging in 4 cases due to partial volume av-
eraging with adjacent soft tissue. Thus there is no guarantee
of diagnosis and surgeons should keep oncontinue to take ad-
ditional care during surgical treatment. At this point, there areis
no radiological means to observe the dehiscence of the facial
nerve canal with complete accuracy.

This study has demonstrated a good correlation between tem-
poral bone MDCT scans with and surgical findings, particu-
larly in ossicular chain erosions, AW, and LSCC fistula. Rogha
et al. have also reported good radio-surgical correlation of AW
in cholesteatoma patients (9). The current study also demon-
strated the advantage of MDCT imaging in the detection of
tympanic and mastoid cholesteatoma, ossicular chain erosion,
scutum and EAC destruction, SSSC, and cochlear defect.

Bone erosion is an important pathological finding in otitis me-
dia; it can, which leads to hearing loss due to an impaired im-
pairment of the sound transmission mechanism. Although the
presence of cholesteatoma is not necessary forthe only pos-
sible cause of the destruction of the ossicleossicle destruction,
bone destruction is known to be more common in patients with
cholesteatoma [15]. In the current CT study, we also found de-
fects in the ossicle chain, at an incidence of 67.1%, similar with
to previous studies [16]. Ossicular chain erosion demonstrated
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occurred as an isolated defect most commonly at the incus in
both surgical (15.6%) and CT (10.9%) findings. The Llow rate of
incus defects on the CT images may be due to a partial volume
effect. In this regard, an the defect of incus defect may alert
the surgeon about to the dehiscence of the facial nerve canal.
Low detection rates of isolated malleus and malleus + incus
involvement and high detection rates of all ossicles involvement
on CT findings may be due to the small size of these bones.
Ozbek et al. [17] detected LSCC fistula in 21.1% of subjects
with facial nerve dehiscence and Gulustan et al. [16] detected
it in 27.8% LSCC fistula of subjects with facial nerve dehis-
cence. In our study, Bboth the MDCT and surgical findings of
our study revealedindicated a similar LSCC fistula range occur-
rence rate of 18.7% LSCC fistula in patients with facial nerve
dehiscence. Presence of LSCC fistula in this study may alert the
surgeon to that detection of one may indicate the existence of
the otherFCD, potentially leading to a decrease in iatrogenic
complications.

Although there is noare no reports in the literature of a cor-
relation, in our study, 37.5% of subjects with facial nerve de-
hiscence also had destruction in the posterior wall of the EAC.
We think that it is athis high range of incidence that should be
considered in terms ofmay indicate a correlation between the
two. association of dehiscence.

In our study, the Ccoexistence of scutum defects and facial ca-
nal dehiscence was as high as in the previous study of Genc et
al. [18]. This suggests that the presence of a scutum defect is
a significant finding in thein predictingion of the extent of the
disease and facial canal dehiscence. Beside a good anatomical
knowledgeThis it indicates that the surgeons should, in addition
to having good anatomical knowledge, pay more attention to
avoiding facial nerve injury during the operation ofwhen oper-
ating on patients with a scutum defect.

Our study demonstrated HJB and defect in HJB and tegmen
tympani. Tegmen tympaniTegmen tympani is the thin layer of
bone that forms the roof of the tympanic cavity, separating it
from the cranial cavity. It has an important protection func-
tion in protecting theof brain from extending cholesteatoma.
Its dehiscence and whether it is a low-lying type should be con-
sidered before surgery to avoid iatrogenic additional injuries.
Thus,So apart from facial nerve dehiscence, CT imaging has an
important role in detecting not only facial nerve dehiscence but
also of detecting cholesteatoma propagation that can not be
precisely evaluated exactly duringin surgery.

Conclusion

In this study, we compared the surgical and preoperative MDCT
findings of patients who have were detected to have facial ca-
nal dehiscence during cholesteatoma surgery. Our study reveals
that preoperative MDCT imaging can show the tympanic por-
tion of the facial nerve canal accurately in the vast majority of
cases, and there is high correlation of MDCT data with surgical
findings in these cases. The combined analysis of multi-planar
imaging improves the positive diagnosis rate of FCD, especially
in on the tympanic portion.

In our study, Tthe incus was the most commonly destroyed ossi-
cle. LSCC fistulas, scutum defects, and EAC defects were coinci-
dental findings of FCD. The significant correspondence between

MDCT and clinical findings may lead to better a diagnosis of
probable likely problems before surgery, and it improves the
success rate of cholesteatoma surgeries.
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ASSOCIATION BETWEEN FIRST-TRIMESTER

ANEUPLOIDY MARKERS AND BIRTH WEIGHT

FIRST-TRIMESTER SCREENING AND BIRTH WEIGHT

Demet Kokanali, Bugra Coskun, Mahmut Kuntay Kokanali, Yasemin Tasci

Zekai Tahir Burak Woman's Health Education and Research Hospital, Ankara, Turkey

Oz

Amag: ilk trimester ultrasonografik ve biyokimyasal andploidi belirtecleri ile
dogum kilosu arasinda iliski olup olmadigini ve bu belirteclerin gebelik yasina
gore kiiciik (SGA) ve biiyiik (LGA) yenidoganlari 6ngérmedeki roliinii belirle-
meyi amagladik. Gereg ve Yéntem: Nukal translusensi (NT) kalinligi, anne se-
rum serbest beta-human koryonik gonadotropin (fB-hCG) ve gebelikle iliski-
li plazma protein-A (PAPP-A) élciimii ile ilk trimester andploidi taramasi ya-
pilan, tekil gebelige sahip 1356 kadin calismaya dahil edildi. Yenidoganla-
ri, dogum agirhgl < 10. persentil ise SGA ve =90. persentil ise LGA olarak
tanimlandi. Bulgular: Serum PAPP-A diizeyi anlamli ancak zayif sekilde do-
gum kilosu ile ilskili iken fB-hCG duizeyi ve NT 6lctim iliskili degildi. <0.795
MoM luk PAPP-A degeri 73.9%]’luk duyarlilik, 63.1%’lik 6zgdillik, 18.5%’lik
PPV, 95.5%]lik NPV ve 64.2%’lik dogruluk ile SGA yenidogani 6ngordi. Di-
ger taraftan, PAPP-A icin 1.005 MoM’luk esik deger, LGA yenidogani 6ngor-
mede 61.0%’lik duyarliliga, 62.7%]lik 6zgullige, 26.6%’lik PPVye, 87.9%’lik
NPVye ve 62.4%'lik dogruluga sahipti. Tartisma: ilk trimester PAPP-A diizeyi
dogum kilosunu éngérmede katki saglayabilir. Ancak diistik duyarhliktan do-
layi, SCA ya da LGA yenidoganlari éngérmede klinik uygulamada uygun bir

tarama testi degildir.

Anahtar Kelimeler
Dogum Agirligi; Serbest Beta-Human Koryonik Gonadotropin; Gebelikle ilis-

kili Plazma Protein-A

Abstract

Aim: We aimed to investigate whether first trimester ultrasound and bio-
chemical markers of aneuploidy were related to birth weight and to deter-
mine the predictive role of these parameters for small for gestational age
(SGA) and large for gestational age (LGA) newborns. Material and Method:
1356 women with singleton pregnancy who had undergone first-trimester
aneuploidy screening by nuchal translucency (NT) thickness, maternal serum
free beta-human chorionic gonadotropin (fB-hCG), and pregnancy-associated
plasma protein-A (PAPP-A) were retrospectively included. Newborns with a
birth weight of < 10th percentile were defined as SGA and =90th percen-
tile as LGA, respectively. Results: Serum PAPP-A level was significantly but
weakly (r=0.168; p=0.011) correlated to birth weight whereas maternal se-
rum fB-hCG levels and NT measurements were not significantly correlated. A
single PAPP-A level of <0.795 MoM predicted SGA newborn with a sensitivity
of 73.9%, specificity of 63.1%, PPV of 18.5%, NPV of 95.5%, and accuracy
of 64.2%. On the other hand, a PAPP-A level of 1.005 MoM was identified as
the optimal cut-off point for the prediction of LGA newborn with a sensitivity
of 61.0%, specificity of 62.7%, PPV of 26.6%, NPV of 87.9%, and accuracy
of 62.4%. Discussion: First-trimester PAPP-A levels may contribute to the
prediction of birth weight. However, due to low sensitivity, it is not a clinically
relevant screening test for prediction of SGA or LGA newborn.
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ated Plasma Protein-A
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Introduction

There are many factors regulating birth weight, including ges-
tational age at delivery, maternal age, body mass index (BMI),
parity, ethnicity, habits (smoking, etc.), and medical (diabetes
mellitus, etc.) conditions [1-3]. Abnormal fetal growth may in-
crease neonatal morbidity and mortality. The risks of stillbirth,
chronic lung disease, necrotizing enterocolitis, and neurode-
velopmental problems in childhood, as well as hypertension,
vascular disease, and diabetes in adulthood increase in small
for gestational age (SGA) newborns (defined as less than 10th
percentile birth weight) [4,5]. Similarly, large for gestational
age (LGA) newborns (defined as greater than 90th percentile
birth weight) have an increased risk of delivery complications
such as shoulder dystocia, other birth injuries, and cesarean de-
livery, as well as obesity, cardiovascular disease, and metabolic
complications in adulthood [6,7]. Early determination of fetal
growth abnormalities may be beneficial for obstetricians in or-
der to take essensial precautions. However, today’s screening
modalities are limited by varying sensitivities and high false
positive rates. Thus early prediction of fetal growth abnormali-
ties is still challenging.

Placental volume and maternal biochemistry reflecting placen-
tal function at 11-13 weeks of gestation have been studied in
order to determine whether they have any predictive role for
birth weight abnormalities [8-10]. But the results are highly
variable and controversial.

In our study, we aimed to investigate whether first trimester
biochemical parameters used to screen for Down syndrome
were related to birth weight in a Turkish population and to de-
termine the prediction accuracy of these parameters for SGA
and LGA newborns.

Material and Method

This retrospective study was approved by the instituional re-
view board of Zekai Tahir Burak Woman’s Health Education and
Research Hospital, a tertiary referral research hospital located
in the central region of Turkey. Pregnant women who had un-
dergone first-trimester aneuploidy screening by nuchal translu-
cency (NT) thickness, maternal serum free beta-human chori-
onic gonadotropin (fB-hCQC), and pregnancy-associated plasma
protein-A (PAPP-A) between January 2014 and January 2015 at
the Obstetrics Department of the hospital participated. Women
who had multiple gestation pregnancy, preexisting diabetes,
detected fetal chromosomal or major structural defects, mis-
carriage or fetal death before 24 weeks, diagnosed gestational
diabetes, or intrauterine growth restriction in their follow-up
and those with insufficient data were excluded.

All data were collected from hospital records. Between the 11th
and 14th week of gestation, transabdominal or transvaginal (if
necessary) ultrasonographic assessment of all pregnancies was
performed for the measurements of fetal crown-rump length
(CRL). When a CRL between 45 and 84 mm was detected, NT
thicknesses were also measured by trained obstetricians. Fur-
thermore, at that time maternal serum PAPP-A and fB-hCG
levels were measured by automatic fluorometric immunoas-
says. Results were reported as multiples of the median (MoM)
adjusted for gestational age, maternal weight, and smoking
status. Smokers were defined as those who had smoked at a

continuous rate of at least one cigarette per day, starting at
conception or earlier.

At delivery, birth weight was converted into a percentile for
gestational age at delivery and by gender according to the
Turkish population data [11]. Gestational ages at delivery were
adjusted using the gestational age and CRL obtained during
NT measurement. Newborns with a birth weight of < 10th per-
centile were identified as SGA, newborns with a birth weight >
90th percentile as LGA, and those in the 10th-90th percentile
as average for gestational age (AGA).

Statistical analysis was performed using the using SPSS soft-
ware version 17.0 (SPSS Inc., Chicago, IL). Kolmogorov-Smirnov
test was performed to determine whether the data were sam-
pled from a normal distribution. Continuous variables with nor-
mal distribution are presented as mean+standard deviation. For
these variables, the difference between the groups was evalu-
ated by one-way analysis of variance test. When the p value
from the variance analysis was statistically significant, post-
hoc Tukey test was used to determine which group differed
from which others. Categorical variables were analyzed with
the Chi-square test. Receiver-operating characteristic (ROC)
curves were constructed to calculate the sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV),
and accuracy for different measures of maternal serum PAPP-A
levels in predicting SGA and LGA newborns. Correlations be-
tween birth weight and first trimester markers were estimated
using the Spearman’s correlation coefficient. p<0.05 was con-
sidered statistically significant.

Results

For this study, 1558 singleton pregnancies with a live fetus
who had undergone first trimester aneuploidy screening were
reviewed. Because of miscarriage and fetal death before 24
weeks of gestation, 45 women were excluded. 33 women were
excluded because of detected fetal chromosomal or major
structural defects. 124 women were excluded due to insufficient
data. The final study population included 1356 screened single-
ton pregnancies with their live born infants. Of these newborns,
138 (10.2%) were SGA, 246 (18.1%) were LGA, and 972 (71.7%)
were AGA.

The characteristics of SGA, LGA, and AGA groups are listed in
Table 1. In the SGA group, maternal serum PAPP-A level and
birth weight were significantly lower than the other groups. In
contrast, the LGA group had statistically higher serum PAPP-A
levels and birth weights than the AGA group. Maternal serum
fB-hCG level was lower in the SGA group than the AGA and LGA
groups, but the differences between the groups were not sta-
tistically significant. There was also no difference between the
groups with regard to other variables listed in Table 1.

The correlations between the first trimester markers and birth
weight are shown in Table 2. Maternal serum PAPP-A level was
significantly but weakly correlated to birth weight, whereas
maternal serum f3-hCG levels, NT, and CRL measurements were
not significantly correlated.

ROC curve for maternal serum PAPP-A level in predicting SGA
newborn is displayed in Figure 1. The curve constructed for
measured PAPP-A level was above the 45° line, showing that
there was a significant relationship between these two vari-
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Table 1. Characteristics of the groups

Table 3. Cut-off points for PAPP-A levels in predicting SGA and LGA newborns

SGA group ACGA group LGA group P
(n=138) (n=972) (n=246)
Maternal age 27.13+7.09 27.80+5.73 27.88+6.25 0.871
(years)
Maternal 65.08+6.34 64.51+5.48 66.65:6.78 0.365
weight at
screening (kg)
Maternal height  160.30£3.40 159.86+3.64 160.32:2.98 0.885
(cm)
Smoking 20 (14.4) 119 (12.2) 29(11.8) 0.356
Gestational age  12.18+0.33 12.26+0.56 12.44+0.30 0.405
at screening
(week)
Weight gain 11.55+1.88 11.00+1.38 11.32+1.16 0.505
during preg-
nancy (kg)
CRL (mm) 58.17+7.58 58.70+9.43 61.56+£10.20 0.194
NT (MoM) 0.87 0.83 0.84 (0.41-1.30)  0.855
(0.47-1.69) (0.48-1.57)
PAPP-A levels 0.64 0.94 1.16 (0.23-3.10)  <0.001
(MoM) (0.12-0.97) (0.14-3.18)
fB-hCG levels 0.71 0.96 0.97 (0.11-4.33)  0.087
(Mom) (0.20-2.10) (0.18-4.21)
Gestational 39.0 39.2 39.4(37.3-41.5) 0.163
age at delivery (35.5-41.2) (35.5-42.0)
(week)
Birth weight 2566.52+ 3357.78+ 4089.75£199.49 <0.001
(gram) 204.71 313.09
Male newborn 67 (48.6) 488 (50.2) 123 (50.0) 0.686

gender

Values were given as meanztstandard deviation; median (minimum-maximum)
or number (%)

SGA: Small for gestational age; AGA: Appropriate for gestational age; LGA:
Large for gestational age; CRL: Crown-rump length; NT: nuchal translucency;
fB-hCG:free beta-human chorionic gonadotropin; PAPP-A: Pregnancy associ-
ated plasma protein-A ; Mom: Multiples of the expected median

p<0.05 was considered statistically significant.

Table 2. Correlation between birth weight and first trimester markers

r p
PAPP-A levels (Mom) 0.168 0.011
fB-hCG levels (Mom) 0.101 0.129
NT (Mom) 0.034 0.613
CRL (mm) 0.084 0210

PAPP-A: pregnancy associated plasma protein-A; f3-hCG: free beta human
chorionic gonadotropin; NT: nuchal tranclucency; CRL: Crown-rump length;
MoM: multiples of the expected median

r: Spearman’s coefficient

p<0.05 was considered significant

ables (area under the curve 0.752; standard error 0.040; 95%
confidence interval 0.673-0.830; p<0.001). The best cut-off
value of maternal serum PAPP-A level for the prediction of SGA
newborn was 0.795 MoM with a sensitivity of 73.9%, specificity
of 63.1%, PPV of 18.5%, NPV of 95.5%, and accuracy of 64.2%
(Table 3).

Figure 2 shows the ROC curve for maternal serum PAPP-A level
in predicting an LGA newborn. The curve constructed for PAPP-
A level was above the 45° line, showing that there was a weak
but significant relationship between these two variables (area
under the curve 0.611; standard error 0.054; 95%, confidence
interval 0.505-0.717; p=0.026). The best cut-off value of mater-
nal serum PAPP-A level for the prediction of LGA newborn was
1.005 MoM with a sensitivity of 61.0%, specificity of 62.7%,
PPV of 26.6%, NPV of 87.9%, and accuracy of 62.4% (Table 3).

Cut off Sensitivity ~ Spesificity PPV NPV Accuracy
PAPP-A (%) (%) (%) (%) (%)
(MoM)
For SGA 0.795 73.9 63.1 185 95.5 64.2
newborn
For LGA 1.005 61.0 62.7 266 879 62.4
newborn

SGA: Small for gestational age; LGA: Large for gestational age; PAPP-A: Preg-
nancy associated plasma protein-A ; Mom: Multiples of the expected median;
PPV: Positive predictive value; NPV: Negative predictive value

Discussion

In our retrospective cohort study, maternal serum PAPP-A lev-
els measured by the first trimester aneuploidy screening was
weakly associated with birth weight. ,Pregnant women with
low PAPP-A levels were more likely to have an SGA newborn
while women with high levels were more likely to have an LGA
newborn. However, there were no relationships found between
maternal serum fB-hCG level, ultrasonographic measurement of
NT thickness, and birth weight.

PAPP-A is a protease in glycoprotein structure, produced by
syncytiotrophoblast during pregnancy; its concentration in the
maternal circulation increases as pregnancy progresses [12].
By means of its proteolytic activity, PAPP-A acts as a regula-
tory protein in the insulin-like growth factor system (IGF) [13].
It has been suggested that the IGF system modulates tropho-
blast invasion and cell growth [14]. Therefore PAPP-A appears
to be important for placental formation and regulation of fetal
growth.

In the literature, it has been consistently suggested that low
PAPP-A level is a reliable predictor for SGA delivery [8,10,15].
However, studies investigating the association between high
PAPP-A levels and birth weight have reported conflicting re-
sults. Namely, some reports have indicated that there is a re-
lationship between high PAPP-A level and LGA newborn [9,15],
while others have found no association [16,17]. As mentioned
above, our results revealed that first trimester PAPP-A level is
weakly and positively associated with birth weight in uncompli-
cated pregnancies. In our study, a single PAPP-A level of <0.795
MoM predicted SGA newborn with a sensitivity of 73.9%, speci-
ficity of 63.1%, PPV of 18.5%, NPV of 95.5%, and an accuracy
of 64.2%. This high NPV with relatively low sensitivity reflects
that measurement of PAPP-A level during the first trimester is
beneficial in determining women who are unlikely to deliver SGA
newborns. On the other hand, a PAPP-A level of 1.005 MoM was
identified as the optimal cut-off point for the prediction of an
LGA newborn with a sensitivity of 61.0%, specificity of 62.7%,
PPV of 26.6%, NPV of 87.9%, and accuracy of 62.4%. Similarly,
this cut-off point with high NPV and low sensitivity is an effec-
tive indicator of women who are unlikely to deliver an LGA new-
born. The overlap in PAPP-A levels between the AGA group [0.94
(0.14-3.18) MoM] and the LGA group [1.16 (0.23-3.10) MoM]
might decrease the sensitivity of maternal serum PAPP-A level
in predicting a LGA newborn.

Plasma filtrate from maternal circulation is the main nutrition
source of the embryo during the mid-first trimester [18]. As
serum PAPP-A level increases, IGF-binding protein-3 levels de-
creases [13]. IGF-binding protein-3 levels are inversely asssoci-
ated with capillary permeability [19]. Thus, due to the increase
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of maternal serum PAPP-A level, capillary permeability increas-
es at mid-first trimester, enhancing the plasma filtrate taken
by the embryo. This could result in an increase of fetal growth.
However, this association still needs to be proven. Some toxic
agents such as tobacco smoke might damage the blood flow to
the placenta resulting in some placental necrosis areas occur-
ring. This may result in insufficient PAPP-A expression and IGF
axis disorders, reduced active transport of essential nutrients
to the fetus, and may lead to fetal growth failure. In our study,
smoking rates in the groups were statistically similar; we think
this eliminates bias about the impact of smoking when compar-
ing PAPP-A levels between the groups.

In obstetrical practice, the predictive role of first trimester ma-
ternal serum fB-hCG level for birth weight is still controversial.
Several studies reported a significant relationship between
fB-hCG and birth weight [3,20], whereas others demonstrated
none [21,22], possibly because of different variables format (1U/
ml, MoM, or percentile). Our findings did not confirm the rela-
tionship between these two parameters. Thus, we believe that
further studies are needed to clarify this topic.

In our study, we observed no relationship between NT thickness
and birth weight, similar to some previous studies [1,3,23] and
contrary to others [16,24,25]. We speculate that there may be
several factors that affect the NT in a euploid fetus—genetic,
structural, and developmental—that cannot be detected dur-
ing the antenatal period. Therefore, this topic remains to be
explained with additional and larger prospective studies.

This study has some limitations. The main limitation is its ret-
rospective design. Given this study design, some clinical details
including placental volume, placental sufficiency, and pathologi-
cal investigation of placenta were not included in the study. This
study also has a relatively small study population. And lastly,
this study included data from a single center in Turkey, so can-
not be generalized to other populations.

In conclusion, among the parameters used for first-trimester
aneuploidies screening, only maternal serum PAPP-A levels may
contribute to the prediction of birth weight in uncomplicated
pregnancies. However, due to low sensitivity, this parameter is
not a clinically relevant screening test for prediction of preg-
nancies at risk of SGA or LGA delivery. Nevertheless, further
prospective studies are needed to justify our results and to sug-
gest more definitive recommendations.
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INTRATHECAL BACLOFEN THERAPY FOR

SPASTICITY: EXPERIENCE OF 48 CASES

INTRATHECAL BACLOFEN FOR SEVERE SPASTICITY
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Oz

Amag: Intratekal baklofen (ITB) tedavisi farkli etiyolojik nedenlere bagl spas-
tisitenin tedavisinde yaygin olarak kullanilmaktadir. Bir gama aminobutirik
asidB (GABAB) reseptor agonisti olan baklofen, noronal eksitabiliteyi diistire-
rek etki gosterir. Bu calismanin amaci klinigimizde ITB tedavisi verilen has-
talarin sonuclarini komplikasyonlari ile birlikte sunmaktir. Gereg ve Yéntem:
Klinigimizde agir spastisite nedeniyle 2005 ve 2016 yillari arasinda ITB te-
davisi uygulanan yas ortalamasi 36.45 yil olan, 29 erkek ve 19 kadin olmak
lizere toplam 48 hasta (6 pediatrik hasta) dahil edilmistir. Spastisite diizeyi
Ashworth skalasi ile degerlendirilmistir. Ortalama takip stresi 3.1 yildir. Bul-
gular: Bu seride spastisite etiyolojisinde en sik multipl skleroz oldugu (n=18),
bunu takiben serebral palsi (n=7) ve diger nedenler (n=23) oldugu gortld.
ITB tedavisi 6ncesi ortalama Ashworth skoru 3.52 iken, uzun dénem takip-
te 162.66 mcg / gun ortalama ITB dozu altinda Ashworth skorunun ortala-
ma 2.0’a dusttigt bulundu. Uzun dénem takipte 6 hastanin Ahworth skorunun
baslangig ile ayni oldugu, toplam 9 hastada komplikasyon yasandigi; ancak
bunlarin sadece 3 tanesinde pompa ¢ikarilmasinin zorunlu oldugu saptandi.
Tartisma: Agir spastisite hastalarinin tedavisinde ITB tedavisi oldukca etki-
li olmakla beraber, ITB tedavisinde basari, dogru hasta secimi ve 6zenli has-
ta takibine baghdir.

Anahtar Kelimeler
Spastisite; intratekal; Baklofen

Abstract

Aim: Intrathecal baclofen (ITB) treatment is widely used in various etiological
conditions resulting in severe spasticty. Baclofen, used in the treatment of
spasticity, decreases the neuronal firing by acting on gamma aminobutyric
acid receptorB. The aim of this study is to present results and complications
of 48 patients treated with ITB at our institution. Material and Method: In
this study, 29 male and 19 female patients who underwent ITB pump implan-
tation due to severe spasticity between 2005 and 2016 were included. Mean
age was 36.45 years, where six of 48 patients were pediatric. Spasticity of
each patient was evaluated according to Ashworth scale. Average follow-
up period was 3.1 years. Results: The most frequent etiological factor was
multiple sclerosis (n=18), followed by cerebral palsy (n=7) and others (n=23).
Baseline mean Asworth score was 3.52 which decreased to 2.0, with an av-
erage ITB dose of 162.66 mcg/day at long term follow-up. Nine patients
had complications; of which only 3 needed pump removal. Discussion: ITB,
applied with adequate patient selection and cautious regular follow up, is an
effective treatment modality in patients with severe spasticity.
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Introduction

Spasticity, characterized by velocity dependent increase in
muscle tone, presents with difficulty in coordinated movements,
painful spasms, rigidity and hyperactive reflexes [1]. Loss of in-
hibitory effect on alpha and gamma motor neurons following
upper motor neuron damage results in spasticity. Main etio-
logical factors for spasticity are multiple sclerosis (MS), stroke,
traumatic brain or spinal cord injury and cerebral palsy (CP) [2].
Proper treatment of spasticity to lessen functional disability of
the patients mandates multidisciplinary approach. Oral therapy,
physical therapy, botulinum toxin injection, surgical interven-
tions like dorsal rhizotomies or peripheral neurotomies and in-
trathecal baclofen infusion are current treatment options for
spasticity.

Intrathecal baclofen (ITB) therapy is an effective and useful
technique for management of spasticity [3,4]. Baclofen is an
agonist of y-aminobutyric acidB (GABAB) receptor, which is a
transmembrane protein that affects calcium and potassium
channels; and when activated it reduces the influx of calcium
into the presynaptic terminals of afferent fibers which reduces
the release of excitatory transmitters [5]. It has also effect at
the postsynaptic membrane by increasing potassium influx, so
that the membrane potential increases and neuronal firing be-
comes inhibited.

This study evaluates patients treated with ITB at our institu-
tion regarding the outcome and complications, and results were
discussed.

Material and Method

This study includes forty-eight patients with severe spastic-
ity who underwent ITB treatment at Cerrahpasa Medical Fac-
ulty Department of Neurosurgery between 2005 and 2016.
There were 29 male and 19 female patients with a mean age
of 36.45 (range:5-67) years. There were six pediatric patients
with an age range of 5 to 18 years. Mean follow-up was 3.10
(range:1-11) years. Two patients were lost to follow-up. Muscle
tone in lower extremities (including hip abduction, hip flexion,
knee flexion, and ankle dorsiflexion) and upper extremities (in-
cluding shoulder abduction, elbow extension, elbow flexion, and
wrist extension) were examined. Level of spasticity was evalu-
ated according to the Ashworth Scale.

All patients with severe spasticity lasting more than 6 months
and failure in response to oral anti-spasmodic treatments were
screened for ITB test bolus injections with a dose of either 25
or 50 mcg depending on age group, children or adult, respec-
tively. Four to 6 hours after bolus injections, patients were re-
evaluated by the same physician. The patient was considered
as a candidate for ITB pump implantation if any improvement
on Ashworth scale was Present. In cases of no improvement in
Ashwoth scale, a repeat ITB test injection with a double dose
was performed 24 hours later. Figure 1 shows workflow of the
ITB pump patient selection applied at our institution. All pa-
tients or their legal caregivers signed the patient consent form.
Details of the surgical procedure can be found in our previous
study which covered the first 25 patients of our study popula-
tion [6].

Figure 1. ITB patient selection algorithm used in our institution.
BONT-A: Botulinum NeuroToxin -A ITB: Intrathecal Baclofen

Results

Etiology of spasticity was MS in 18 cases followed by CP (n=7),
and other factors (n=23) (Figure 2). Average Ashworth score of
the patients was 3.52 and 2.0, before ITB treatment and at long
term follow-up, respectively. Ashworth score was O in 1 patient,
1in17,2in 14,3 in 9, 4 in 5 patients at the last outpatient
visit. Improvement in Ashworth score was 3, 2 and 1 point in 6,
19, 15 patients, respectively. Six patientshad no change in Ash-
worth score at long term. Interestingly 3 of these six patients
showed benefit in means of spontaneous spasms.

Catheter tip location was always checked at the early post-
operative period with plain radiograms. Tip level was found be-
tween cervical C7 and T9 vertebrae throughout the series and
in majority of cases it was located at T6-7 level.

Initial ITB dose was 50 mcg/day in majority of adult patients
(n=36 patients) and 25 mcg/day in four of 6 pediatric cases.
In order to maintain their ambulatory status, infusions were
started at 25 mcg/day in two adult patients. Initial infusion rate
was set to a higher dose in remaining four adult and two pe-
diatric patients, since they responded to the double dose ITB
test injection (second test). . Mean ITB daily infusion rate of the
patients at last follow-up was 162.66 mcg (range: 25-600 mcg).
We have experienced complications in 9 patients (18.75%).
Catheter dysfunction or disconnection was present in 4 pa-
tients, which were treated by re-implantation of a new cath-
eter. In another patient requiring a revision surgery due to a
broken catheter, the new catheter was introduced through
one upper level, since previous catheter could not be removed
safely and left inside (Fig 3). CSF accumulation due to catheter

Figure 2. Etiological factors for spasticity of 48 patients

CP: Cerebral Palsy, MS: Multiple Sclerosis, ISP: Idiopathic spastic paraparesis, SCA:
Spinocerebeller ataxia, TBI: Traumatic brain injury, TSCl: Traumatic spinal cord
injury, Spinal AVF: Spinal arterio-venous fistula
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Figure 3. Three dimensinal radiographic image of the patient showing two spinal
catheter, one of which could not be removed during revision surgery. The tip of the
previous catheter marked with yellow arrows whereas the new one was marked
with red arrows.

dysfunction around the pump was observed in a patient, which
finally required new catheter replacement. One patient had ex-
perienced intrathecal baclofen toxicity after reservoir filling,
which needed ICU care and eventually new pump replacement
[7]. Wound detachment was observed in two patients. One of
them treated by hyperbaric therapy whereas the other required
reconstruction with a local flap (Fig 4). In two cases, the pump
system was removed permanently due to infection and in one
patient due to patient’s own will. Although she had benefited
from ITB, 6 months after the pump implantation she refused to
have a foreign material.

Figure 4. One of the pediatric patients in the series developed wound necrosis [A],
which then reconstructed with local flap [B].

Discussion

Baclofen, an agonist of GABAB receptor, is approved by the
Food and Drug Administration for the treatment of severe
spasticity [8]. Baclofen binds to presynaptic and postsynaptic
GABAB receptors at the dorsal horn of the spinal cord and in-
hibits mono- and polysynaptic reflexes [9]. ITB is a widely ac-
cepted treatment modality in severe spasticity [10]. Intrathe-
cal administration of baclofen has some advantages over oral
baclofen treatment such as obtaining higher concentrations at
spinal cord level that cannot be provided by oral baclofen treat-
ment without systemic side effects. Most important factors for

favorable outcome for ITB treatment are patient selection and
regular follow-up of the patients [6]. We believe that functional
improvement as perceived by patients should be the main fac-
tor in evaluating the beneficial effects of ITB treatment, since
outcome scales currently used in follow-up may not cover level
of improvement in quality of life, while they focus mainly on
spasticity and spasm levels [11, 12].Accordingly, three patients
in our series have beneficial effect from ITB on spasms although
they did not show a decrease in Ashworth score.

ITB is a treatment option of severe spasticity in both cerebral
and spinal origins and there is no significant difference in the
efficacy of ITB between paraplegic and tetraplegic patients
[13,14]. Catheter tip level has no shown effect on outcome [14].
Moreover catheter tip level does not have any correlation with
the maintanance dose of ITB and complications with catheter
like migration, disconnection and infection [15]. Catheter tip
level was around T6-7 in majority of patients in this study. Al-
though catheter level is reported to be unrelated to outcome,
we try to introduce the catheter as higher level as possible in
spastic quadriplegic patients. In order to rule out downward
migration and kinking of the catheter, we routinely take plain
radiograms at early postoperative period. Then we check and
compare the level of the catheter determined during surgery
with the fluoroscopy.

Besides decreasing Ashworth score, ITB also improves pain
score and self care of the patients with spasticity [16,17]. Fares
et al. [18], reported that, with a mean follow up period of 52
months, patients are found to be still diminished in mean Ash-
worth score compared to the baseline, and mean ITB dose was
reported as 137.81 mcg/day. In another study, daily ITB dose
was compared on the basis of etiology, which had no signifi-
cant difference between cranial and spinal etiological groups.
However it has been reported that ITB dose needed to be in-
creased significantly in long term[19]. In our series with a mean
follow up of 3.1 years, average daily dose of ITB was 162.66
mcg. Patients showed a mean 1.52 points decrease in Ashworth
score at long term follow up.

Complications related to ITB treatment was analyzed in a review
of 558 complications reported in 1352 patients, with a mean
0.41 unwanted event per implant. Majority of these events were
related to the catheter, which was followed by complications
due to surgical procedure and pump device. Studies with a long
term follow up, especially longer than 18 months, reported in-
creased complication rates. It has been concluded that higher
complication rates should be expected in centers that follow
patients for a longer period of time [20]. We have experienced
9 complications in 48 patients; removal of the ITB device was
needed only in 3 patient, where one was due to the patient’s
own will.

In order to minimize the complications, care should be taken
not only during surgical procedure but also at follow up. Ster-
ile conditions must be provided during refill procedure. Patients
and their caregivers must be warned about the withdraval signs
of ITB, which are rebound increase in spasticity, rigidity, tachy-
cardia, piloerection, pruritis, seizure, halucinations, fever, sud-
den fluctuations in blood pressure, and change in conciousness.
Regular follow up is the most crucial factor for proper and early
management of complications. It should be kept in mind that
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drug refills must be performed with 6 months intervals at most
to prevent withdraval signs.

In conclusion, ITB is currently the best and effective treatment
modality in patients with severe spasticity, when it is applied
with adequate patient selection and cautious regular follow up.
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Oz

Bu calismada obstriiktif adenotonsiller hipertrofi olan ¢ocuklarda sag ventri-
kil fonksiyonlarinin arastiriimasi amaclanmistir. Bu amacgla, sag ventrikdil di-
yastolik fonksiyonlari adenotonsillektomi éncesi ekokardiyografi ile ve en er-
ken ameliyattan 6 ay sonra degerlendirilmistir. Klinigimize horlama, agiz so-
lunumu ve / veya apne sikayetleri ile basvuran adenotonsiller hipertrofi olan
cocuklar dahil edildi. Ameliyat éncesi tam bir kan sayimi, rutin biyokimyasal
kan tetkikleri, gogus radyografisi, elektrokardiyografi ve doku Doppler eko-
kardiyografi yapildi. Elektrokardiyografi ve doku Doppler ekokardiyografi, en
erken 6 aylik adenotonsillektomi sonrasi hastalarin takip ziyaretleri sirasinda
tekrarlandi. Postoperatif 6. ayda degerlendirmede, hastalarin hicbirinde hor-
lama veya apne gorilmedi. Ameliyat sonrasi bazi ekokardiyografik paramet-
relerde 6nemli degisiklikler saptanmasina ragmen sag ventrikiil morfolojik
anormallikleri saptanmadi. Sol ventrikiil boyutlarinin ekokardiyografik 6l¢tim-
leri normal sinirlardaydi. Bununla birlikte, trikiispid kapagin pik erken ve geg
doku hareket hizina doku Doppler goriintiileme orani post-operatif dénem-
de preoperatif perioddan daha yiiksekti. Bu, diyastolik fonksiyonlarin gorece-
li olarak diizelmesinden kaynaklanabilir.

Anahtar Kelimeler
Adenotonsiller Hipertrofi; Obstriktif Uyku Apnesi; Kardiyak Disfonksiyon;
Adenotonsillektomi

Abstract

The present study aimed to investigate the right ventricular function in
children with obstructive adenotonsillar hypertrophy. For this purpose, right
ventricular diastolic functions were evaluated via echocardiography before
adenotonsillectomy and after a minimum of 6 months following surgery.
Children with adenotonsillar hypertrophy who were admitted to our clinic
with the complaints of snoring, mouth breathing, and/or witnessed apnea
were included. Pre-operatively, a complete blood cell count, routine biochemi-
cal blood tests, chest radiography, electrocardiography, and tissue Doppler
echocardiography were performed. Electrocardiography and tissue Doppler
echocardiography were repeated on the follow-up visits of the patients after
a minimum of 6 months following adenotonsillectomy. Evaluation of the pa-
tients in the post-operative 6th month revealed no snoring or apnea in any
of the patients. Although significant changes were detected in certain echo-
cardiographic parameters after the surgery, right ventricular morphological
abnormalities were not detected. Also, echocardiographic measurements of
left ventricular dimensions were within the normal limits. Nevertheless, the
ratio of peak early to late tissue motion velocity of the tricuspid valve as
determined by tissue Doppler imaging was higher in the post-operative pe-
riod than in the pre-operative period. This might be attributed to the relative
improvement in diastolic functions.
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Introduction

Adenotonsillar hypertrophy is the most common cause of ob-
structive sleep apnea syndrome in children [1] It is known that
several cardiovascular complications such as right and left
ventricular dysfunction, pulmonary hypertension, heart rate
variability, and heart failure can develop as the result of hy-
percarbia and hypoxemia, which occur in such children due to
mechanical airway obstruction [2-8]. Adenotonsillectomy is the
first treatment of choice in obstructive sleep apnea syndrome
and early surgery prevents and/or reverses many complications
[9,10]. The presence of cardiac involvement is also a risk factor
for complications that are likely to occur following adenotonsil-
lectomy [11]. For these reasons, detection of subclinical cardiac
dysfunctions, in particular, is of great importance. Although
there are invasive and noninvasive parameters for the assess-
ment of ventricular function, it remains difficult and challenging
to quantify right ventricular function. Quantification of myocar-
dial function has become available with the introduction of tis-
sue Doppler echocardiography [12].

Patients with severe upper airway obstruction can experience
cor pulmonale later in life; however, there is little information
about right ventricular function early in the disease. Therefore,
the present study aimed to investigate the right ventricular
function in children with obstructive adenotonsillar hypertro-
phy as detected by tissue Doppler echocardiography. For this
purpose, right ventricular diastolic functions were evaluated via
echocardiography before adenotonsillectomy and after a mini-
mum of 6 months following surgery.

Material and Method

Children with adenotonsillar hypertrophy who were admitted
to our clinic with the complaints of snoring, mouth breathing,
and/or witnessed apnea for more than 8 months were included
in the study. Patients having heart or renal failure or severe
lung disease and those having upper airway obstruction due
to other reasons, such as presence of nasal polyps, in their his-
tory, physical examination, or laboratory data were excluded.
Data regarding history of snoring and apnea symptoms of the
patients were obtained from their parents. Measurements of
arterial oxygen saturation were performed using an oximetry
monitor (Hewlett Packard M3046A, Viridia M3, Germany), which
simultaneously measures oxyhemoglobin concentration, cardi-
ac rhythm, and breath rate. A complete blood cell count, routine
biochemical blood tests, chest radiography, electrocardiogra-
phy, and tissue Doppler echocardiography were performed pre-
operatively. A complete ear, nose, and throat examination was
also performed, which was supported by nasal and nasopharyn-
geal endoscopy as appropriate for additional assessment of the
nasal patency and adenoid size. The nasopharyngeal air column
was imaged using lateral skull radiography in all patients. Ad-
enotonsillectomy was performed by curettage and cold dissec-
tion methods under general anesthesia. Electrocardiography
and tissue Doppler echocardiography were repeated on the
follow-up visits of the patients after a minimum of 6 months
following surgery.

Upper airway obstruction was pre-operatively graded as fol-
lows: Grade |, tonsils being in the tonsillar fossa, barely visible
behind the anterior pillars; Grade Il, tonsils being easily visible

behind the anterior pillars; Grade I, tonsils extending three-
quarters of the way to the midline; and Grade IV, tonsils com-
pletely obstructing the airway [13]. Adenoid hypertrophy was
graded according to the severity of the airway obstruction: mild
(1°) indicates <25% obstruction; moderate (2°) indicates 25%-
50% obstruction; moderately severe (3°) indicates 50%-75%
obstruction; and severe (4°) indicates >75% obstruction [14].
Snoring was classified as follows: mild, with snoring being pres-
ent only in the supine position and not being present every
night; moderate, with snoring being present every night and di-
minishing with positional changes; and severe, with snoring be-
ing present every night and not changing with the position [15].
M-mode echocardiography, two-dimensional echocardiography,
pulsed and continuous wave Doppler studies, and tissue Dop-
pler imaging were performed using an echocardiography unit
(Vingmed System Five Performance, General Electric Co., Cin-
cinnati, OH, USA) with a 5 MHz duplex imaging transducer. The
echocardiographic measurements were performed by an expe-
rienced cardiologist who was blinded to the diagnosis of the
patients. Parameters were averaged over 3 cardiac cycles and
all measurements were performed according to the guidelines
of the American Society of Echocardiography [16]. Left ven-
tricular fractional shortening and ejection fraction were calcu-
lated by M-mode echocardiography according to the Teichholz
method [17]. The pulsed Doppler method was used to measure
blood flow through cardiac valves (mitral, tricuspid); flow veloc-
ity during early filling; flow velocity during atrial contraction;
and isovolumic relaxation time. Then the ratio of early to late
ventricular filling velocities was calculated. Measurements ob-
tained from pulsed tissue velocity imaging were systolic right
ventricular free wall, early and late diastolic myocardial veloci-
ties, and their ratios.

The present study was approved by the Ethics Committee of
Atatirk University and informed consents of the patients were
obtained from their parents or legal representatives.

Statistical Analysis

Data were analyzed using the Predictive Analytics Software
(SPSS Inc., Chicago, IL, USA) version 18.0 for Windows program.
Descriptive statistics were expressed as number and percent-
age for categorical variables and as mean, standard deviation,
median, minimum, and maximum for numerical variables. The
Wilcoxon signed-rank test was used to determine the change in
time for non-normally distributed variables. A p value of <0.05
was considered statistically significant.

Results

The present study included 25 patients with a mean age of
8.5+2.9 years, of whom 8 were female (mean age 9.4+2.7
years) and 17 were male (mean age of 8.2+3.0 years). Char-
acteristics of the patients with adenotonsillar hypertrophy are
shown in Table 1.

Chest radiography revealed cardiomegaly in 2 patients with a
moderate degree of apnea. Electrocardiographic abnormalities
were as follows: right axis deviation in 2 (8%) patients, right
ventricular hypertrophy in 1 (4%), and right atrial hypertrophy
in 1 (4%) (these 4 patients had moderate apnea), and left axis
deviation in 1 (4%) patient, sinus tachycardia in 3 (12%), and
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Table 1. Characteristics of children with adenotonsillar hypertrophy

Discussion

Characteristics

Studies have demonstrated that subclinical cardiac dysfunc-

Gender

Girl 8(32.0)
Boy 17 (68.0)
Age, year 8.0(2.5-13.0)
Tonsil size

Grade | 3(12.0
Grade Il 10 (40.0)
Grade Il 11 (44.0)
Grade IV 1(4.0)
Adenoid size

1° 0(0.0)

2° 9 (36.0)

3° 7 (28.0)

4° 9 (36.0)
Snoring

None 1(4.0)

Mild 2 (8.0)
Moderate 11 (44.0)
Severe 11 (44.0)
Witnessed apnea 16 (64)
Arterial oxygen saturation, % 97 (95-99)
Respiratory rate, breath/min 25(18-32)
Pulse rate, beat/min 98 (84-154)
Systolic blood pressure, mmHg 90 (80-100)
Diastolic blood pressure, mmHg 60 (50-60)

tions can be detected via echocardiography in children with
obstructive sleep apnea syndrome due to adenotonsillar hy-
pertrophy and that these abnormalities are reversible with the
treatment of obstructive sleep apnea syndrome [18-22]. In their
study on 42 children with obstructive sleep apnea syndrome
due to adenotonsillar hypertrophy and 45 healthy children, Attia
et al. [18] assessed the right and left myocardial performance
indexes by tissue Doppler echocardiography before and after
adenotonsillectomy. They demonstrated impairment in the left
and right ventricular functions in the patient group and they
reported that subclinical changes in cardiac performance im-
proved after the surgery and that the post-operative echocar-
diographic parameters did not differ between the patients and
the controls. Chan et al. [19] selected 101 children from a com-
munity based questionnaire survey, grouped them according to
the degree of obstructive sleep apnea using polysomnography,
and evaluated cardiac functions by echocardiography. They re-
ported that right ventricular systolic volume index was greater,
right ventricular ejection fraction was lower, right ventricular
myocardial performance index was higher, and the risk of ab-
normal left ventricular geometry was higher in the moderate
to severe obstructive sleep apnea group than in the reference
group. Moreover, an improvement in cardiac functions was
reported after 6 months of treatment (adenotonsillectomy or
nasal steroids). In their study of children with adenotonsillar hy-
pertrophy (n=30) and healthy children (n=30), Cincin et al. [20]

Values are presented as number (%) or median (minimum-maximum), where

appropriate.

Mobitz type 1 second-degree atrioventricu-
lar block in 1 (4%). Sixteen (64%) patients
did not have any electrocardiographic ab-
normalities. In the post-operative period, it
was observed that sinus tachycardia in 2
patients, right axis deviation in 1 patient,
and Mobitz type 1 second-degree atrioven-
tricular block in 1 patient were improved.
The echocardiographic results of pre- and
post-operative periods are presented in
Table 2. The increase in the left ventricular
end-diastolic dimension and the increase
in the left atrium values were significant
in the post-operative period as compared
to the pre-operative period. In addition to
the significant increase in the left ventric-
ular inflow deceleration time in the post-
operative period, significant increases in
the right ventricular inflow acceleration
and deceleration times were also detected.
There was also a significant increase in the
peak early to late diastolic tissue motion
velocity of the tricuspid valve in the post-
operative period.

Evaluation of the patients in the post-oper-
ative 6th month revealed that none of the
patients had snoring or apnea.

demonstrated high pulmonary artery pressure and impaired

Table 2. Comparison of echocardiographic results of the patients between pre- and post-operative periods

n Pre-operative Period Median
(Min-Max) (Mean)

Post-operative Period Median p
(Min-Max) (Mean)

LVEDD (mm) 25 3220 (22.70-43.10) (34.26) 37.10 (26.00-42.60) (36.33) 0.007
IVS (mm) 25  6.80 (4.50-9.00) (6.70) 6.60 (4.80-9.40) (6.77) 0.932
LA (mm) 25  23.20(16.60-29.10) (22.86) 24.90 (16.60-30.30) (24.74) 0.011
EF (%) 25 76.00 (63.00-87.00) (74.84) 74.00 (64.00-87.00) (74.32) 0.875
LV inflow

AT (ms) 24 66.67 (32.79-85.25) (64.59) 63.94 (39.34-98.36) (66.74) 1.000
DT (ms) 24 119.49 (76.08-183.45) (121.04) 133.52 (80.99-280.63) (145.39) 0.009
E (ms) 24 1.01(0.74-1.26) (0.99) 1.02 (0.67-1.46) (1.04) 0.095
A (ms) 24 0.64 (0.51-0.80) (0.63) 0.62 (0.38-0.86) (0.62) 0.886
E/A 24 1.54(1.38-2.00) (1.60) 1.66 (1.31-2.22) (1.71) 0.086
RV inflow

IVRT (ms) 24 69.10 (44.77-118.23) (67.52) 63.51 (46.72-91.97) (62.71) 0218
AT (ms) 25 68.85 (35.04-101.63) (72.06) 87.41 (59.02-122.95) (85.01) 0.011
DT (ms) 25 107.51 (59.34-166.35) (111.47) 144.00 (83.74-210.87) (147.99) 0.001
E (ms) 25 0.78 (0.54-1.09) (0.80) 0.78 (0.45-1.07) (0.78) 0.798
A (ms) 25 0.6 (0.41-0.81) (0.60) 0.56 (0.31-0.91) (0.57) 0217
E/A 25 1.33(0.85-2.14) (1.36) 1.40 (0.98-2.04) (1.40) 0.339
TV annular TDle (ms) 25  0.14 (0.11-0.26)(0.15) 0.15(0.10-0.19) (0.15) 0.124
a (ms) 25 0.10(0.08-0.20) (0.12) 0.11 (0.06-0.16) (0.11) 0.527
e/a 24 1.30(0.77-1.86) (1.26) 1.30 (0.99-2.14) (1.42) 0.041

LVEDD, left ventricular end-diastolic dimension; IVS, interventricular septum; LA, left atrium; EF, ejection
fraction; AT, acceleration time; DT, deceleration time; E, peak velocity of early diastolic filling; A, late dia-
stolic filling due to the atrial contraction; E/A, ratio of early to late ventricular filling velocities; RV, right
ventricle; IVRT, isovolumic relaxation time; TV, tricuspid valve; TDI, tissue Doppler imaging; e: peak early
diastolic tissue motion velocity , a: peak late diastolic tissue motion velocity, e/a: peak early to late diastolic
tissue motion velocity.

Journal of Clinical and Analytical Medicine | 135



ADENOTONSILLECTOMY EFFECT ON DIASTOLIC FUNCTIONS

right ventricular functions in the patients having obstructive
sleep apnea symptoms due to adenotonsillar hypertrophy. In
addition, they reported improvement in the right and left ven-
tricular myocardial performance indexes after adenotonsillec-
tomy. Goldbart et al. [21] performed a study on children with
obstructive sleep apnea (n=90) and healthy children (n=45) and
demonstrated that tricuspid regurgitation abnormality and in-
creased pulmonary pressure detected by Doppler in 40 children
with obstructive sleep apnea were decreased after adenoton-
sillectomy. Miman et al. [22] measured pulmonary pressure by
Doppler echocardiography in 17 children with pulmonary hy-
pertension secondary to adenotonsillar hypertrophy and dem-
onstrated that pulmonary pressure dramatically decreased to
normal levels following adenotonsillectomy. In the study by Lee
et al. [23], children (n=21) with adenotonsillar hypertrophy and
healthy age- and gender-matched controls (n=21) were com-
pared. Through questionnaires administered to the families,
they determined that all the children with adenotonsillar hy-
pertrophy, except for one, snored loudly and experienced sleep
apnea. They also reported that there was no significant differ-
ence between the children with adenotonsillar hypertrophy and
controls in terms of echocardiographic parameters.

In the present study, although significant changes were detect-
ed in certain echocardiographic parameters after the surgery,
as could be expected due to the mild degrees of sleep-related
breathing disorders and the lack of associated obstructive lung
disease, right ventricular morphological abnormalities were not
detected. Also, echocardiographic measurements of left ven-
tricular dimensions were within the normal limits [24]. Never-
theless, the ratio of peak early to late tissue motion velocity
of tricuspid valve determined by tissue Doppler imaging was
higher in the post-operative period than in the pre-operative
period. This might be attributed to the relative improvement in
diastolic functions.
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Oz

Amag: Akciger kanseri genetik veya cevresel etkenler nedeniyle hava yolu epi-
tel hiicrelerinin kontrolsiiz cogalmasiyla olusan 6ltimciil bir hastaliktir. En sik
gortlen kanser tiplerinden biridir ve kanser sebepli 6limler arasinda ilk sira-
da yer almaktadir. Etiyolojisindeki en 6nemli neden sigara kullanimi ve tiittin
dumani maruziyetidir. Mikro RNA'lar (miRNA) sag tokasi yapisi iceren, yakla-
stk 18-24 niikleotidlik kisa ve kodlamayan RNA'lar olup, diger genler gibi DNA
lizerinden transkribe edilir ve proteine donistirilmeden kiigiik RNA molekiil-
leri halinde gen regiilasyonunda gérev alirlar. Yapilan calismalarda miRNA
ekspresyon seviyelerinin malignant tiimorlerin gelisimi ve ilerlemesi ile iligkili
oldugu ve miRNA'larin onkogen veya tiimor siipresor etki gosterebilecegi be-
lirlenmistir. Calismamizda da miR200b ve miR1274a ekspresyonlarinin akci-
ger kanseri ile iligkisinin belirlenmesi amaclanmistir. Gereg ve Yontemler: Ca-
lismamiza 90 saglikli kontrol birey ve 90 akciger kanseri hastasi dahil edil-
di. EDTAI tiiplere alinan kan 6rneklerinden periferal monontikleer hicreler
(PBMC) izole edildi. Mononiikleer hiicreler total RNA izolasyonunda kullanildi.
miRNA ekspresyonlari qRT-PCR (kantitatif gercek zamanli-PCR) ile belirlen-
di ve sonuglarimiz uygun istatistiksel yontemler ile degerlendirildi. Bulgular:
Arastirmamiz kapsaminda akciger kanser riski tizerine etkinligini arastirdigi-
miz miR200b ve miR1274a’nin her ikisi de akciger kanserli bireylerde anlamli
oranda distik ekspresyon ozelligi gostermistir (p=0.005 ve p=0.021). Tartis-
ma: Arastirmamiz sonuglarina gére miR200b ve miR1274a’nin akciger kanse-
rinde timér stipresor ozellik gosterdigi dustinilmektedir.

Anahtar Kelimeler
Akciger Kanseri; miR200b; miR1274a; qRT-PCR

Abstract

Aim: Lung cancer (LC) is a fatal disease characterized by uncontrolled pro-
liferation of airway epithelial cells and caused by genetic or environmental
factors. LC is one of the most common types of cancer and the leading cause
of cancer-induced deaths. The most important factors in the etiology of LC
are smoking and exposure to tobacco smoke. Micro RNAs (miRNAs) are short
and non-coding RNAs that contain hairpin structure and approximately 18-
24 nucleotides. Like the other genes, miRNAs are transcribed from DNA and
involved in gene regulation without converting to protein. Previous studies
have determined that miRNA expression levels are associated with the de-
velopment and progression of malignant tumors and that miRNAs can act as
oncogene or tumor suppressors. The aim of our study was to determine any
association between expression levels of miR200b and miR1274a and lung
cancer. Material and Method: Ninety controls and ninety LC patients were
included in our study. Total RNA isolation was performed in peripheral blood
mononuclear cells (PBMC) isolated from whole blood collected with ETDA;
miRNA expressions were evaluated with qRT-PCR (quantitative Real Time-
PCR). Results were evaluated by appropriate statistical methods. Results: We
evaluated the effect of miR200b and miR1274a expression levels on lung
cancer risk and found decreased levels of these miRNA expression levels in
lung cancer (p=0.005 and p=0.021). Discussion: We conclude that miR200b
and miR1274a have a tumor suppressor function in lung cancer.
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Introduction

Lung cancer is a fatal disease caused by uncontrolled prolif-
eration of lung tissue cells. The disease is the most common
cancer type and the leading cause of cancer-related death
worldwide [1]. Lung cancer has been histologically categorized
by the World Health Organization (WHO) according to the tissue
origin. Since 95% of lung tumors originate from the bronchial
epithelium, these group of tumors are called bronchogenic car-
cinomas [2]. Lung cancer is divided into two major subtypes,
non-small cell lung cancer (NSCLC) and small cell lung cancer
(SCLC), which vary in their biology, treatment, and prognosis [3].
There are many factors in the etiology of lung cancer such as
active and passive smoking; occupational exposure to materi-
als such as asbestos, nickel, chromium, and arsenic; radiation
exposure; and indoor and outdoor air pollution [4].

Family history and hereditary factors can also increase the
risk of developing lung cancer. Functional changes that occur
in oncogenic or tumor suppressor genes, which can be part of
or within genes that control important physiological pathways
such as cell proliferation, DNA replication, and DNA repair, can
cause cancer and can be inherited [5,6]. These pathways, how-
ever, are also controlled by “mitotically and/or meiotically heri-
table changes in gene expression that occur without a change
in DNA sequence,” that is, with epigenetic regulation [7,8]. Epi-
genetic mechanisms can be classified as DNA methylation, his-
tone modifications, and non-coding RNAs [8,9].

MiRNAs, a class of non-coding RNAs, are short, non-coding
RNAs of about 18-24 nucleotides that contain the hairpin struc-
ture and are transcribed through DNA like other genes. They
are involved in gene regulation as small RNA molecules without
being converted to protein [10-14]. MiRNAs reduce the expres-
sion of the target gene by base pairing with 3° UTR regions of
mRNAs or by preventing target mRNA degradation or interrupt-
ing translation [10-13].

MiRNAs exert tissue-specific expression and are identified as
oncogenic or tumor suppressor miRNAs according to the mo-
lecular pathway characteristics of the mRNA they are targeting.
In a variety of cancer cases, miRNAs with increased expression
have been described as oncogenic miRNAs or oncomirs, and
these group miRNAs often function as an uncontrolled growth
enhancer and/or anti-apoptotic pathway in cancer types [14-
16].

In contrast to oncomirs, miRNAs that are effective on the ex-
pression of oncogenes are referred to as tumor suppressor
miRNAs. Tumor suppressor miRNAs inhibit tumor formation by
suppressing oncogenes and increasing the activity of the differ-
entiating genes. Thus, decreased expression of tumor suppres-
sor miRNAs leads to increased expression of oncogenes and
tumorigenesis [17].

In our previous study, we reported a relationship between lung
cancer and 35 genetic variations of miRNA genes targeting
DNA methyltransferases and Methyl-CpG-binding proteins, and
reported that the rs318039 variant of the miR1274a gene is
associated with lung cancer subtypes. Although we did not find
a relationship between the rs72563729 variant of the miR200b
gene from the investigated variations and lung cancer, it was
suggested that miR200b expression changes, which is a tumor
suppressor miRNA, may be associated with lung cancer [6].

The miR-200 family has 5 members (miR-200a, miR-200b,
miR-200c, miR-141, and miR-429) and comes together as two
transcripts of polystistronic pri-miRNA. MiR200b-200a-429
is located on chromosome 1p36, and miR200c-141 is located
on chromosome 12p13. MiR200 family is a family of miRNAs
reported to have tumor suppressor function in many types of
cancer, including breast cancer, colorectal cancer, pancreatic
cancer, gastric cancer, and endometrial carcinoma [18].
MiR1274a, among cancer-related miRNAs such as miR200, has
been reported to be associated with proliferation in breast can-
cer [19], is responsible for epithelial-mesenchymal transforma-
tion, and increases expression in human gastric tumors [20].
Functional effects have not yet been fully determined and there
is a limited number of studies in the literature.

The aim of this study was to determine the expression levels of
miR1274a and miR200b in patients with lung cancer who have
not yet been determined to be associated with lung cancer,
miRNAs that have not yet been determined to be associated
with lung cancer.

Material and Method

Study group and collection of samples

Ninety lung cancer patients and 90 healthy control subjects
were included in the study. The Ethics Committee for Clinical
Research approved our work and the content of the study is in
accordance with the Helsinki Declaration Principles. The study
was described in detail and signed informed consent forms
were obtained from all patients.

PBMC collection and RNA isolation

Blood samples were collected in EDTA-treated tubes and PBMCs
were isolated by standard Ficoll density-gradient centrifugation
by using Biocoll Separating Solution (D = 1.077g / ml, Biochrom,
Berlin, Germany). Briefly, 5 mL of venous blood samples were
diluated in 1:1 ratio sterile phosphate buffer saline (1XPBS) and
phase was formed by adding Ficoll to the same volume of blood.
The tubes were centrifuged at 400xg for 30 min (4Co), then the
opaque white mononuclear cells in the middle (buffy coat) be-
tween plasma and Ficoll were collected. After the washing with
PBS, PBMCs were stored at -80 °C until RNA isolation.

Total RNA was isolated from PBMCs using the mirVANA miRNA
Isolation Kit (Ambion, Austin, TX, USA) in accordance with the
manufacturer’s protocol. Isolated RNA samples were assessed
for purity with a Thermo Scientific NanoDrop (TM) 1000 (Ther-
mo Fisher Scientific Inc., Wilmington, DE, USA) and stored.

qRT-PCR

Following the kit procedure, the RNA concentrations were
adjusted to 5ng/TpL and then passed to the cDNA synthesis
stage. Exigon miRCURY LNATM Universal cDNA Synthesis Kit Il
(Exigon, Vedbaek, Denmark) was used for cDNA synthesis. The
cDNA synthesis reaction was prepared in the following manner
with a total volume of 10 pl; 5x reaction buffer (2pl), nuclease-
free water (4.5pl), enzyme mix (1pl), synthetic RNA spike (0.5pl),
template total RNA (5ng /pl, 2pl). The total of 10 pl reaction
mixture was incubated for 60 min at 42 °C and 5 min at 95 °C,
respectively. Prior to qRT-PCR amplification, the cDNA reaction
products were diluted 80x (395 pL nuclease-free water + 5 pL

138 | Journal of Clinical and Analytical Medicine



miR-200b-3p AND miR-1274a IN LUNG CANCER

cDNA). The gRT-PCR reaction was prepared in a total volume
of 10 pl as follows: PCR master mix (5pl), PCR primer mix (1pl),
diluted cDNA template (4pl). RT-PCR analysis was performed by
the LightCycler® Nano System (Roche Diagnostics, Mannheim,
Germany) with the “Exigon miRCURY LNATM Universal RT mi-
croRNA PCR primers” and the SYBR® Green master mix (Ex-
iqon, Vedbaek, Denmark). The amplification conditions are in-
dicated in Table 1. Primer sets for a total of 3 gene regions,
hsa-mir-1274a (product no: 206999), hsa-mir-200b-3p (prod-
uct no: 206071), and housekeeping gene SNORD48 (product no:
203903) were obtained from Exiqon (Vedbaek, Denmark).

Raw data, expressed as threshold cycle (Ct) values, were com-
puted with the LightCycler® Nano SW 1.1 (Roche Diagnostics,
Mannheim, Germany). Relative expression was calculated with
the comparative Ct method (2-ACt) as follows; Relative ra-
tio= 2-ACt (ACt miR1274a - ACt SNORD48) and 2-ACt (ACt
miR200b-3p - ACt SNORD43)

Statistical analysis

Expression levels of miR200b-3p and miR1274a were deter-
mined by one-way ANOVA using the IBM SPSS Statistics 21
Software; p value <0.05 was considered significant and the re-
sults were expressed as mean + standard deviation.

Results

Expression levels of SNORD48, miR200b-3p and miR1274a
of lung cancer and control individuals were determined in this
study and the miR200b-3p and miR1274a expressions were
normalized to SNORD48 expression as the housekeeping gene.
When miRNA expression levels were compared, miR200b-3p ex-
pression levels of lung cancer patients were significantly lower
than in the control (p = 0.005) (Graph 1).

Similarly, expression of miR1274a was significantly reduced
in lung cancer patients when compared to control (p = 0.021)
(Graph 2).

Discussion

Lung cancer is the most common types of cancer and is the
most frequent cause of cancer deaths in both males and fe-
males. Among lung cancer causes, smoking and tobacco smoke
exposure are the first order. Tobacco causes 80-90% of lung
malignant lesions, while exposure to physical and chemical car-
cinogens is another effect in the etiology [21-23].

Recognition of the importance of non-coding miRNAs in rela-
tion to tumor progression and progression is increasing day by
day. While some miRNAs are identified as oncogenes (miR-17-
92, miR-155 and miR-21) and others as tumor suppressor (miR-
15a, miR-16a and let-7) [24].

The MiR200 family consists of five members: miR-200a, miR-
200b, miR-200c, miR-141, and miR-429 [25]. MiR200b is an
important member of the miR200 family. It has been indicat-
ed that miR200 inhibits cell invasion and metastasis in lung
adenocarcinomas [24]. MiR200 has been reported to be a key
regulator of cancer formation and metastasis prevention due
to its key role in epithelial-mesenchymal transformation (EMT)
[26,27]. Similarly, miR200b and miR200c expressions were also
reported to be associated with carcinogenesis in gastric can-
cer tissues and cell lines, and downregulated in these tissues

Graphic 1. The miR200b-3p expression levels of controls individuals and patients
with lung cancer.

Graphic 2. The miR1274a expression levels of controls individuals and patients
with lung cancer.

[18]. Unlike these studies, Lin et al. evaluated serum miR200
expression in metastatic NSCLC patients and reported that se-
rum miR200 expressions were not associated with lung cancer
metastasis, SCLC, and adenocarcinoma risk [28].

In our study, miR200b-3p expression levels of lung cancer pa-
tients were significantly lower than in control subjects, and
miR200b was downregulated in lung cancer. Our results sup-
port studies that emphasize that miR200b is a tumor suppres-
sor [18,25,26].

There is no study investigating miR1274a expression levels and
lung cancer risk. However, Janssen and colleagues have found
that miR1274a is associated with proliferation in breast cancer
[19].

Wang et al. have reported that miR1274a is involved in EMT
and that expression in human gastric tumors is increased. How-
ever, overexpression of miR1274a has been shown to activate
PI3K / Akt signaling and to increase expression of cyclin DT,
MMP-2 and MMP-9 [20].

There is a limited number studies in the literature for miR1274a
and our study showed that expression of miR1274a in lung can-
cer patients decreased significantly in comparison with the con-
trol.

Lung cancer is a fatal disease that is known to be caused by
various carcinogens such as asbestos and especially cigarette
smoke. Also, genetic factors have an important role in the etiol-
ogy. One of the main goals of contemporary cancer research is
to identify the molecular causes of lung cancer and to develop
treatments for these targets, because lung cancer is the lead-
ing cause of cancer deaths.
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Both miR200b and miR1274a, which we investigated for effica-
cy on lung cancer risk in our study, showed significantly low ex-
pression characteristics in lung cancer patients. It is well known
that miR200b is a tumor suppressor, and our results show that
miR1274a also has tumor suppressor properties. It is predicted
that miR200b and miR1274a levels will be the candidates to be
investigated and used as molecular biomarkers because of the
ability to identify peripheral cancers.
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Oz

Amag: Bu calismanin amaci duodenumdaki beyaz noktalanmalarin sikligini,
etiyolojisini ve klinik 5nemini belirlemektir. Gerec ve Yéntem: Ust gastrointes-
tinal endoskopi sirasinda duodenumda beyaz noktalanmalar tespit edilen 127
hasta calismaya dahil edildi. Duodenum 2 kisimda beyaz noktalanmalardan
ikiser biyopsi alindi. Tim biyopsiler tek bir uzman patolog tarafindan deger-
lendirildi. Bulgular: Hastalarin 57’si erkek, 70 ‘i kadindi. Ortalama yas 43.27
+16.7 idi. Patolojik inceleme sonucunda, azalan sira ile; %73 nonspesifik du-
odenit, %13.3 intestinal lenfanjiektazi, %11 intraepitelyal lenfositoz(IEL) ve
%2,3 villus atrofisi(VA) olarak degerlendirildi. Sonug olarak, spesifik sempto-
mu ve endoskopik bulgusu olmayan ve IEL ve VA ile prezente olan 6 hastaya
colyak tanisi konuldu. Tartisma: Bu calisma duodenumdaki beyaz noktalan-
malarin prevelansini %4.8 olarak bulmustur. Bunlarin 37°'nde spesifik bulgular
tespit edilmistir. Duodenum 2.kisimin dikkatli incelenmesi ciddi hastaliklarin

tanisini koymayi saglayabilir.

Anahtar Kelimeler

Gastroskopi; Duodneum; intestinal Lenfanjiektazi; Célyak Hastaligi

Abstract

Aim: The aim of this study was to evaluate the incidence, etiological fac-
tors, and clinical importance of white spots in the duodenum. Material and
Method: In total, 127 patients who were diagnosed as having white spots
in the duodenum during an upper gastrointestinal endoscopic examination
were included. Two duodenal biopsies were conducted from the second por-
tion of the duodenum that contained the white spots. All biopsy samples
were evaluated by a single expert pathologist. Results: Of the 127 patients,
57 (44.9%) were men and 70 (55.1%) were women. The mean age was 43.27
+ 16.7 years (range: 18-72 years). The histological examinations revealed
the following pathologies in decreasing order: nonspecific chronic duodenitis
(73.2%), intestinal lymphangiectasia (13.3%), intraepithelial lymphocytosis
(11%), and villus atrophy (2.3%). Finally, celiac disease was diagnosed in six
patients who presented with intraepithelial lymphocytosis or villus atrophy
but who had no specific feature of celiac disease upon an endoscopic exami-
nation. Discussion: This study showed that the prevalence of white spots in
the duodenum is 4.8%. Specific disorders were diagnosed in thirty-seven of
the cases studied. A careful examination of the second part of the duodenum
could provide for a better diagnosis of a serious disease.
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Introduction

Several factors, such as acidic gastric content, Helicobacter
pylori (HP), intestinal lymphangiectasia (IL), medications, in-
fections, celiac disease (CD), eosinophilic gastroenteritis, au-
toimmune enteritis, Crohn’s disease, tropical sprue, and ma-
lignancies affect the duodenum. Each of these conditions is
associated with endoscopic and histopathological changes in
the duodenum [1,2].

The endoscopic finding of white spots in the descending duo-
denum (WSD) is not commonly seen and its clinical importance
has not yet been investigated. In reviewing the literature, there
have been only two studies on white spot appearances in the
duodenum. They showed that the prevalence of WSD was 3.2%
and 1%, respectively [3,4]. No other studies have aimed to in-
vestigate the incidence, endoscopic course, and clinical impor-
tance of WSD. This study aimed to evaluate the incidence, etio-
logical factors, and significance of WSD.

Material and Method

This prospective, single-center study was performed at the
Gastroenterology Department of Siirt State Hospital in Turkey
from October 2013 to August 2015.

All patients undergoing an upper gastrointestinal endoscopy
(UGE) were included. In total, 2,635 consecutive adult patients
were surveyed who were referred for an endoscopy from sev-
eral departments and outpatient clinics for upper gastrointes-
tinal system symptoms. Demographic and clinical information
and presenting complaints were collected via a questionnaire
administered by trained interviewers upon study entry. Data
collection about WSD was performed using information from
endoscopy and pathology reports. In total, 127 patients who
had been diagnosed as having WSD were included.

All patients had presented after a 12-hour overnight fast. Writ-
ten informed consent was obtained from all patients before the
endoscopic procedures. The UGE was performed by a single
endoscopist using a videogastroscope with forward viewing
(Video Gastroscope EG-2985K with the Pentax EPK-i5000 video
processor, Tokyo, Japan, 2011). Special attention was paid to
the duodenum.

Two duodenal biopsies from the second portion of the duode-
num containing white spots (Figure 1), as well as gastric antrum
and corpus biopsy specimens from all patients, were taken for
histological investigation. The biopsy samples were put into a
10% formalin solution before being embedded in paraffin. He-
matoxylin and eosin (H&E)-stained sections from all biopsies
from each patient were evaluated for pathogens (e.g. HP and
giardia lamblia), lamina propria inflammation, intraepithelial
lymphocytes, and villous architecture, and they were evaluated
by a single expert pathologist. Nonspecific chronic duodenitis
(NCD) was described as inflammation with edema and the in-
filtration of leukocytes; intraepithelial lymphocytosis (IEL) was
described as more than 40 IELs/100 epithelial cells in the small
intestine; and IL was described as dilatation of the lymphatic
channels (Figure 2).

Data analysis was performed using the SPSS package (IBM
SPSS software for Windows; version 19.1; SPSS Inc., Chicago,
IL, USA). Intergroup comparisons of categorical variables were
conducted using a Chi-square test and continuous variables

Figure 1. A, B; Rare appearance, C; Mild appearance, D; Dense appearance of
white spots in the duodenum

Figure 2; A, B; Dilation of the lacteals of the villi; Intestinal lymphangiectasia,
C; Mild chronic inflammatory infiltration with polymorphonuclear leukocytes in
lamina propria; Chronic nonspecific duodenitis

were compared using the Student’s t-test. Categorical vari-
ables were presented as percentages or counts, and continuous
variables were presented as mean and standard deviation in a
descriptive analysis. Differences in the presenting symptoms of
each group were identified by a Cox regression. A p-value lower
than 0.05 was considered statistically significant.

Results

Of the 127 patients, 57 (44.9%) were men and 70 (55.1%) were
women. The mean age was 43.27 +16.7 years (range: 18-72
years).

The pathologies revealed through a histological examination
are presented in Table 1.

Table 1. Overall frequencies of histological diagnoses

Frequency Percentage
NCD 93 73.2%
IL 17 13.3%
IEL 14 11%
VA 3 2.3%

NCD: Nonspecific Chronic Duodenit; IL: Intestinal Lymphangiectasia; IEL: In-
traepithelial Lymphocytosis; VA: Villus Atrophy
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A gastric histology revealed HP positivity in 87 patients in all
groups, and the distribution of the groups is shown in Table 2.
Presenting complaints of the patients are shown in Table 3.
Weight loss as a presenting symptom was significantly less of-
ten found in NCD patients as compared to the other groups (p<
0.05).

A duodenal histology revealed reduced villous atrophy (VA) in
three patients (2.3%), with a histology consistent with CD. The
patients did not present with either PAS-positive macrophages
in duodenal biopsy samples or with a specific histology for giar-
diasis.

Table 2. Helicobacter pylori positivity in all groups

Hp (+) n % Hp (-)n %
NCD 64 68.8% 29 -31.2%
IL 11 64.7% 63 5.3%
IEL 9 642% 53 5.8%
VA 1 333% 2 66.7%
p>0.05

NCD: Nonspecific chronic duodenitis; IL: Intestinal lymphangiectasia; IEL: In-
traepithelial lymphocytosis; VA: Villus atrophy

Table 3. Summary of presenting symptoms of the study population

NCD(93) IL(17) IEL(14) VA (3) p

n % n % n % n %
Epigastric pain or 75 8 10 59 9 64 2 67
discomfort
Nausea 16 17 4 24 4 29 0 O 0.58
Vomiting 18 19 3 18 4 29 O O 0.68
Diarrhoea 14 15 9 53 3 21 1 33  0.06
Weight loss 6 6 4 25 4 29 1 33 <0.05
Lower extremity 0 0 0 0 3 21 0 0 <0.001
edema

NCD: Nonspecific chronic duodenitis; IL: Intestinal lymphangiectasia; IEL: In-
traepithelial lymphocytosis; VA: villus atrophy

Discussion

Although clinicians have not placed much emphasis on WSD, a
few studies on this topic have been found in the literature. Has
WSD been overlooked during endoscopic investigations? Per-
haps if clinicians were more alert to WSD, a higher prevalence
would have been reported. This paper investigated the preva-
lence of WSD in our study, 4.8%, which is much higher than
has been previously found. WSD may occur because of several
conditions, such as NCD, IL, IEL, infectious pathologies, and CD.
It was found that NCD is the most common cause of WSD. NCD
is defined by the presence of inflammatory cell infiltration in
the lamina propria, with or without an architectural distortion
of the intestinal villi. There are different etiologies of NCD, in-
cluding peptic duodenitis secondary to HP, CD, Crohn’s disease,
and parasitic infestation. However, HP cannot exist on the in-
testinal epithelium, although it may colonise in areas of gastric
metaplasia in the duodenal mucosa, thereby leading to chronic
active duodenitis [5]. The association of HP with WSD has not
yet been investigated. In this study, while the positivity of HP
was 68.8% in NCD, it was 64.7% in the IL group and 64.2%
in the IEL group, with no significant statistical difference. The
positivity of HP was 66.9% in all groups, lower than the overall
82.% pevelance in Turkey [6].

IL is the second most common cause in these endoscopic find-
ings. IL is a rare disorder caused by a congenital malformation
or an obstruction of the intestinal lymphatic drainage system
[7]. The elevated pressure of the lymph drainage system on
the intestinal wall leads to dilatation and even a rupture of the
lymphatic vessels, which results in a leakage of lymphatic fluid
[8]. Because lymphatic fluid contains high levels of protein, fat,
and lymphocytes, a leakage of lymphatic fluid will cause hypo-
proteinaemia, lymphocytopenia, and decreased serum levels of
immunoglobulin. IL can be classified into primary or secondary
IL, depending on the reason for the disease. Fewer than 200
primary intestinal lymphangiectasia (PIL) cases have been re-
ported globally since Waldman et al. [9] reported the first case
in 2010. PIL is a congenital malformation of the lymphatic
system that can affect individuals of any age, but that most
often affects younger patients [10]. Secondary causes include
conditions that involve protein loss associated with impaired
intestinal lymphatic drainage, such as congestive cardiac fail-
ure, constrictive pericarditis, Whipple’s disease, Crohn’s disease,
intestinal tuberculosis, radiation and/or chemotherapy with ret-
roperitoneal fibrosis and portal hypertension, or hepatic venous
outflow obstruction [11-15]. Evidence of lymphangiectasia in
the duodenum without the presence of malabsorption has been
observed [16]. Consistent with these results, three of the pa-
tients in this study with IL had hypoalbumenia, lymphopenia,
or chronic diarrhoea. Short- and medium-chain fatty acids are
absorbed directly into the portal system without contributing
to the formation of chylomicrons, thus providing energy and
lessening lacteal engorgement and lymph loss [17]. A low-fat
diet reduces lymphatic flow and pressure, preventing the lac-
teal dilatation and lymph leakage resulting from their rupture.
Patients who had hypoalbumenia, lower extremity edema, and
were diagnosed with IL were put on a low-fat diet for a period
of eight weeks, after which a control endoscopy indicated im-
proved WSD appearance and resolved peripheral edema.

The early diagnosis and treatment of IL is of great importance
for effective diet therapy and for protection from malignant
transformation. Edema is the main clinical manifestation due
to hypoalbumenia. The patient may present with ascites, pleu-
ral effusion, and pericarditis. Lymphedema, abdominal pain,
fatigue, moderate diarrhoea, weight loss, and a deficiency of
fat-soluble vitamins may also be present and could be resolved
by a specific diet. It is noteworthy that PIL may have a high
malignancy grade potential for a long time after the first onset
[18]. Therefore, clinicians should keep in mind this rare condi-
tion and should treat it urgently.

IEL forms the first line of the host immune defence system
and plays an essential role in fighting infections caused by cer-
tain microorganisms and parasites [19]. IEL is thought to be
an early lesion in the development of CD. Many investigators
have demonstrated that IEL is the first abnormality seen after
gluten challenge and that IEL alone may be a form of gluten
sensitivity as type 1 CD, according to the Marsh Classification
[20]. Otherwise, IEL in a normal small bowel biopsy is a some-
what nonspecific histological finding. Increased IEL counts have
also been described in patients without CD, such as in cases of
allergic enteritis, autoimmune disorders, tropical sprue, HP-as-
sociated gastritis, viral infections, and enteropathy-associated
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T-cell lymphoma [21-25]. In this study, the HP-positive rates of
all groups were 68.8%, 64.7%, and 64.2% in the NCD, IL, and
IEL groups, respectively. These differences were not statisti-
cally significant.

Anti-tissue transglutaminase IgA was conducted in all patients
with IEL or with VA. Three patients in the IEL group and three
in the VA group had positive levels and they were diagnosed
with CD. Importantly, CD was diagnosed in six patients who pre-
sented with IEL or VA and in whom an endoscopic examination
had not indicated specific features of CD.

This study has a limitation in that an endoscopic evaluation was
not performed after the specific treatment in all patients. The
reason for not performing a second endoscopy is that the aim
of the study was to investigate the clinical importance of WSD.
This study has underlined the clinical importance of the use of
WSD in diagnosing a serious clinical condition in cases without
a specific symptom. Six patients were diagnosed with celiac
disease and seventeen patients were diagnosed with IL be-
cause follow up was initiated, based on a suspicion because
WSD had been observed. In our study, a few, but not all of, the
patients had presented with specific symptoms.

Conclusion

WSD could be a valuable marker in the diagnosis of several
diseases that are treated by diet and that require early treat-
ment, such as CD and IL. To avoid overlooking these diagnoses,
endoscopists should be alert to the appearance of WSD in the
second part of the duodenum, and, if found, at least two biop-
sies should be obtained from this region.
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Oz

Giris: Uriner sistem enfeksiyonlarinin olusumuna bir ¢cok faktériin etki etti-
gi varsayllmaktadir. Postmenapozal vajinal ve tretral atrofi, tiriner inkonti-
nans, sistosel ve iseme sonrasi rezidii volim bu faktérlerden en 6nemli olan-
laridir. Bunlarin yaninda diabetes mellitus, Parkinson hastaligi gibi bazi n6-
rolojik hastaliklar, obezite, sigara icimi, multiparite ve zor dogum hikayesi de
uriner sistem enfeksiyonu gelisiminde etkili faktorler olarak diistintilmektedir.
Bu calismada kadinlarda uriner sistem enfeksiyonu gelisimine mudahil olan
risk faktorlerini, 6zellikle triner inkontinansin etkilerini, belirlemeyi amacla-
dik. Gereg¢ ve Yontem: 1060 kadin hastanin tibbi kayitlari retrospektif ola-
rak degerlendirildi. Yas, Uriner inkontinans tipi, parite, dogum hikayesi, his-
terektomi Oykisu, konstipasyon, postmenapozal semptomlar, obstriktif tri-
ner semptomlar, driner sistem enfeksiyon hikayesi, mevcut sistemik hastalik-
lar ve sigara i¢imi hikayesi ile ilgili veriler hastalarin tibbi kayitlarindan der-
lendi. Bulgular: Univaryat analizlerde yaslanma, yiiksek iseme sonrasi rezidii
voliim, diistik Qmax, postmenapozal semptomlar, diabetes mellitus, nérolojik
hastaliklar, vajinal-uretral atrofi ve troflovmetre grafigindeki anormallikler
risk faktorleri olarak bulundu. Multivaryat analizde ise sadece diabetes mel-
litus istatistiksel anlamli risk faktorii olarak bulundu. Tartisma: Calismamizin
sonuglarinin ve literatir bilgilerinin 1s1ginda bu faktorlerin tamaminin triner
sistem enfeksiyon riskini arttirdigini iddia etmek yanls olmayacaktir. Ancak
kadinlari global olarak etkileyen bu kronik hastaligin risk faktérlerini, olusum
mekanizmalarini ve 6nleme stratejilerini belirlemek icin daha ileri ¢calismala-
rin yapilmasina ihtiyag bulunmaktadir.

Anahtar Kelimeler
Uriner inkontinans; Uriner Sistem Enfeksiyonu; Diabetes Mellitus

Abstract

Aim: Many factors are presumed to contribute to the development of urinary
tract infections. The most significant of these factors are postmenopausal
vaginal and urethral atrophy, urinary incontinence, cystocele, and postvoid
residual urine. Diabetes mellitus; neurological disorders such as Parkinson’s
disease; obesity; smoking; multiparity; and hard delivery history are also
considered influential factors for urinary tract infections. In this study, we
aimed to determine the risk factors involved in urinary tract infections in
women, especially focusing on the effects of urinary incontinence. Material
and Method: Medical records of 1,060 female patients were examined retro-
spectively. Data about age, urinary incontinence types, parity, delivery history,
hysterectomy history, constipation, postmenopausal symptoms, obstructive
urinary symptoms, urinary tract infection history, presence of systemic dis-
eases, and smoking history were obtained from the medical records of the
patients. Results: In the univariate analysis, aging, higher post void residual
urine, smaller Qmax, postmenopausal symptoms, diabetes mellitus, neuro-
logic disorders, vaginal-urethral atrophy, and the abnormality of the uroflow
graphic were found as the risk factors. In multivariate analysis only diabetes
mellitus was found to be statistically meaningful. Discussion: In light of our
results and the literature, it would not be incorrect to assert that all of these
factors increase the risk of urinary tract infections. Certainly, supplemen-
tary studies are needed to further identify the risk factors, mechanisms, and
prevention strategies for this prevalent and chronic disorder affecting many
women globally.
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Introduction

Urinary tract infections (UTI) are common diseases that ac-
count for substantial morbidity and financial expenditure world-
wide [1]. Forty percent of women have had a UTI at least once
during their life and 27% of these women have had recurrent
UTIs in the 6-12 month period following their first UTI episode
[2]. The prevalence of asymptomatic bacteriuria without UTI
is high as well. Studies have shown the prevalence of asymp-
tomatic bacteriuria as 3.5% [3]. UTls affect people of all ages;
occurrence frequency and risk factors vary with age [1].

Many factors are presumed to contribute to the development
of UTls. The most significant of these factors are postmeno-
pausal vaginal and urethral atrophy, urinary incontinence (Ul),
cystocele, and postvoid residual urine (PVR) [4]. Diabetes mel-
litus (DM); neurological disorders such as Parkinson’s disease;
obesity; smoking; multiparity; and hard delivery history are also
considered influential factors for UTls. DM and obesity are seri-
ous public health problems, and they interact with each other;
some studies assert that these two pathological conditions sub-
stantially increase the prevalence of Ul and UTI in women [5].

Ul, described as involuntary urine leakage causing social and/or
hygiene problems by the International Continence Society (ICS),
is a significant public health problem that affects 200 billion
people around the world every year. The overall prevalence of
Ul is 30% in the female population; however, this rate increases
to 50% in elderly women [6]. Ul has profound consequences
on quality of life, including social isolation, depression, and the
end of independent living for some elderly women [7]. Costs
for incontinence may be as high as $30 billion per year in the
United States, greater than the annual costs for breast, ovarian,
cervical, and uterine cancers combined [8].

In this study, we aimed to determine the risk factors involved in
UTls, especially focusing on the effects of Ul on UTlIs.

Material And Method

Medical records of 1,060 female patients who applied to the
women'’s urology department of Gazi University, School of Med-
icine, Urology Department between September 2002 and Janu-
ary 2010 were examined retrospectively; 979 patients with Ul
were included in the study. Patients with positive urine cultures
were classified as Group A (72 patients), and patients with neg-
ative urine cultures were classified as Group B (907 patients).
Data regarding age, stress Ul, urge Ul, mixed Ul, parity, type
of delivery, hard delivery history, hysterectomy history, consti-
pation, postmenopausal symptoms (PMS), obstructive urinary
symptoms, UTI history, presence of systemic diseases (DM,
neurological disorders), and smoking history were obtained
from the medical records of the patients. Moreover, informa-
tion obtained from urogenital examinations, that included body
mass index (BMI), vaginal-urethral atrophy, cystocele grade,
and rectocele grade, was evaluated. Physical examinations of
the patients were performed in classical gynecological position
with full bladders, and stress Ul evaluation was performed via
the coughing or straining of the patients. We used the criteria
of ICS for definitions of stress, urge, and mix Ul. [9]. Pelvic or-
gan prolapse of the patients was evaluated according to the
pelvic organ prolapse quantification (POP-Q) classification sys-
tem, and pelvic organ prolapse was recorded as either positive

or negative [10]. Recurrent UTI was defined as recurrent UTls
6-12 months after the first infection.

Data of uroflowmetry (Medical Measurement System, Solar®,
The Netherlands) and PVR results evaluated with Bladderscan®
(Verathon, BVI-6100, USA) were included in the study. Also, data
gained from the forms of the Urogenital Distress Inventory
(UDI-6-short form) and Incontinence Impact Questionnaire (11Q-
7-short form), filled out by patients, were entered into the study
[11,12]. The patients’ uroflow charts were objectively evaluated
by one researcher (A.F.B, M.D.) as normal or abnormal. Intermit-
tent and/or obstructive patterns of voidings were classified as
abnormal.

Type of delivery was classified as no parity, vaginal delivery,
cesarean section delivery, or both vaginal and cesarean section
delivery. The designation of hard delivery included the presence
of at least one of the following situations: longer labor period,
use of forceps and/or vacuum during labor, and/or high birth
weight (4000 grams and higher).

Student’s t-test and Pearson’s chi-squared test were used for
statistical analysis. In the statistical analysis, data found to be
meaningful from univariate analysis were placed into a multi-
variate logistic regression analysis model. As a result, variables
were evaluated as risk factors in terms of causation for UTI by
the multivariate analysis model.

Results

The mean age of the women in Group A was calculated as
56.42+15.09 and in Group B, 50.14+12.53; the difference was
statistically significant (p=0.001). Urine culture results showed
that the 72 patients in Group A (7.4%) had positive urine cul-
tures, and the 907 in Group B had negative urine cultures
(92.6%). Infections for Group A were caused by Escherichia
coli (26 patients, or 36.1%), Klebsiella series (40 patients, or
55.6%), Proteus species (2 patients, or 2.8%), or Enterococcus
(4 patients, or 5.6%). The number of the patients having recur-
rent UTls was calculated as 11, constituting 1.1% of all of the
patients and 15.3% of the UTI patients.

The distribution according to Ul patterns was 2 stress Ul
(18.2%), 3 urge Ul (27.3%), and 6 mix Ul (54.5%). In women with
stress Ul, the number of positive urine cultures was 9 (12.5%),
whereas, in women without stress Ul, the positives totaled 63
(87.5%). Similarly, in women with urge Ul, positive urine cul-
tures occurred in 18 (25%) patients but, without urge Ul, this
number was 54 (75%). Positive urine cultures in women with
and without mix Ul were 45 (62.5%) and 27 (37.5%), respective-
ly. The difference between the Ul patterns in terms of positive
urine cultures was statistically insignificant (p=0.150).

The parity was 3.21+2.05 for Group A and 2.96+2.04 for Group
B (p=0.317). When the delivery type, presence of hard delivery,
and presence of constipation were evaluated as risk factors for
UTI development, these factors were found statistically insig-
nificant. On the other hand, the presence of PMS was found to
be a statistically significant risk factor for UTI (p=0.002). Simi-
larly, the presence of DM and neurological disorders were found
to be statistically significant risk factors in univariate analysis
(Table 1).

Positive urine cultures were found in patients with and without
smoking as 11 (6.7%) and 61 (7.5%), respectively. Smoking was
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Table 1. Univariate analysis with selected variables of Age, Qmax, and PVR

Variable Group A Group B P -value
Age 22.04+11.24 28.70+14.22 0.001
Qmax 56,42+15,09 50,14+12,53 0,001
PVR 35.71+64.89 13.77+45.10 0.004

Group A: Positive urine culture group
Group B: Negative urine culture group
Qmax, maximum urinary flow rate; PVR, post void residual urine.

assessed as a statistically insignificant factor (p=0.734). Posi-
tive urine cultures were found with and without hysterectomy
history as 11 (7.3%) and 61 (7.4%), respectively (p=0.973).
Mean BMI value was 28.07+6.13 for Group A and 28.37+14.21
for Group B, and the difference was statistically insignificant
(p=0.738).

The presence of vaginal-urethral atrophy, which has been men-
tioned as a strong risk factor for UTIs in previous reports, was
also found statistically significant in our results. Positive urine
cultures with and without the presence of vaginal-urethral atro-
phy were 21 (13.5%) and 42 (6.3%), respectively (p=0.003) (Ta-
ble 1). When pelvic organ prolapse was evaluated, presenting as
cystocele, positive urine cultures with and without its presence
were 21 (5.2%) and 14 (4.6%), respectively, and the difference
was statistically insignificant (p=0.959). Positive urine cultures
with and without the presence of rectocele were 14 (5.3%) and
20 (5.5%), respectively, and the difference was statistically in-
significant (p=0.596).

According to uroflow charts, positive urine cultures were found
in 33 (6.7%) patients who scored normal and 17 (13.2%) who
scored abnormal, and the difference was calculated as statis-
tically significant (p=0.016) (Table 1). Mean Qmax value was
22.04+11.24 for Group A and 28.70+14.22 for Group B. The
difference calculated was significant (p=0.001). Similarly, the
mean PVR value was 35.71+64.89 for Group A and 13.77+45.10
for Group B, and the difference was statistically significant
(p=0.004) (Table 2). When the responses on the UDI-6 and 11Q-
7 forms were evaluated for increased risk for UTls, the mean
values were found to be statistically insignificant. Mean values
of UDI-6 and 11Q-7 were calculated in Group A and Group B as
10.43+4.19, 10.15+4.03 (p=0.697) and 13.08+9.78, 11.39+8.57
(p=0.255), respectively.

Only DM was found to have a statistically significant relation-
ship with increased risk of UTI when the variables of age (OR,
1014; 95% Cl, 0.978-1.052), PMS (OR, 1005; 95% Cl, 0.998-
1.011), DM (OR, 2424; 95% Cl, 1.025-5.732), neurological dis-
orders (OR, 1530; 95% Cl, 0.434-5.388), Qmax (OR, 0.989; 95%
Cl, 0.958-1.020), PVR (OR, 1234; 95% Cl, 0.497-3.063), vaginal-
urethral atrophy (OR, 0.901; 95% Cl, 0.344-2.359), and uroflow
charts, that had been found statistically significant in univariate
analysis models, were placed into the multivariate regression
analysis model (Table 3).

Discussion

While variables of age, PMS, DM, neurological disorders, Qmax,
PVR, vaginal-urethral atrophy, and uroflow charts were found
statistically significant for increased risk of UTI development
in univariate analysis models, only DM was found statistically
significant in multivariate regression models (p=0.044). Similar

Table 2. Univariate analysis with selected variables of DM, Neurologic Disease,
PMS, Vaginal- Urethral Atrophy, and Uroflow Chart

Variable Group A Grup B Number of  P-value
(n,%) (n,%) Patients
DM + 19(%14.4) 113(%85.6) 132 976 0.001
- 53(%6.3) 791(%93.7) 844
Neurologic ~ + 12(%14.5) 71(%85.5) 83 976  0.001
Disease
- 60(%6.7) 833(%93.3) 904
PMS + 37(%10.6) 311(%89.4) 348 915 0.002
- 29(%5.1)  538(%94.9) 567
Vaginal - + 21(%13.5) 135(%86.5) 156 821 0.003
Urethral
Atrophy
- 42(%6.3) 623(%93.7) 665
Uroflow Normal 33(%6.7) 459(%93.3) 492 621 0.016
Chart
Abnormal  17(%13.2) 112(%86.8) 129

Group A: Positive urine culture group
Group B: Negative urine culture group
DM, diabetes mellitus; PMS, postmenopausal symptoms.

Table 3. Multivariable logistic regression model with selected variables for uri-
nary tract infection

Beta P OR (95% Cl)

Age 0,014 0,444 1,014(0.978-1.052)
DM 0,885 0,044 1.00*

2,424(1.025-5.732)
Neurologic Disease 0,425 0,508 1.00*

1,530(0.434-5.388)
Vaginal - Urethral Atrophy -0,105 0,831 1.00*

,901(0.344-2.359)
QMAX -0,011 0,479 ,989(0.958-1.020)
PVR 0,210 0,650 1,234(0.497-3.063)
PMS 0,005 0,154 1.00*

1,005(0.998-1.011)

*Reference group

Cl, confidence interval; OR, odds ratio; DM, diabetes mellitus; Qmax, maximum
urinary flow rate; PVR, Post void residual urine; PMS, postmenopausal symp-
toms.

results exist in other studies in the literature [13].

Ul is clearly a risk factor for UTI, according to studies conduct-
ed in the elderly population. Although there are limited num-
bers of studies evaluating the effect of urine amount on UTI,
Hu et al. concluded that both Ul and urine amount could result
in increased UTI risk in double mass analysis, but multivariate
regression models revealed only Ul as a significant risk factor
in their study [14]. Our research also revealed Ul as a risk factor
for UTI. We evaluated the effects of Ul types separately, and
our statistical analysis revealed that there is no significant dif-
ference between Ul types. The pathophysiology of Ul as a risk
factor for UTl is a multifactorial issue that is still under review.
Brostrem et al. found that stress Ul, especially, develops at sta-
tistically higher rates in patients who have pelvic organ pro-
lapse, such as cystocele and rectocele [15]. Moreover, these or-
gan prolapses, especially cystocele, have been shown to cause
voiding dysfunction [16]. It is a well-known fact that risk of UTI
development increases in the presence of both voiding dysfunc-
tion and Ul. Therefore, it would make sense that multiparity,
hard and vaginal delivery history, and cystocele and/or recto-
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cele presence increase the tendency for development of UTls. In
this study, we evaluated these factors as independent variables,
but multiparity, history of vaginal and/or hard delivery, and cys-
tocele and rectocele presence were found to be statistically in-
significant. Nonetheless, further research is needed to make a
definitive judgment.

Another controversy among these risk factors is the effect of
accompanying systemic illnesses. Two such systemic diseases
were investigated: DM and neurological disorders. Boyko et al.
revealed that DM is an important risk factor in UTI development,
particularly in postmenopausal women [13]. Asymptomatic bac-
teriuria was twice as likely to occur in DM patients than in those
without DM. Also, it is claimed that asymptomatic bacteriuria
leads to pyelonephritis, which eventually results in decreased
kidney function in type | DM patients [2]. Strikingly, these kinds
of serious morbidities resulting from asymptomatic bacteriuria
are not an expected outcome in healthy, non-pregnant women
with normally functioning urinary systems, alhough asymptom-
atic bacteriuria could cause pyelonephritis or premature labor
in pregnant women [17]. Aside from these complications, DM
seems to worsen the probability of UTls.

Emphysematous cystitis and pyelonephritis, abscess formation,
renal papillary necrosis, and xanthogranulomatous glomeru-
lonephritis could be designated uncommon conditions of UTI
related to DM. The exact pathophysiological mechanism of the
effects of DM on the tendency for UTls is unknown, but weak-
ness of glycemic control, leukocyte malfunction due to hyper-
glycemia, recurrent vaginitis, and anatomical and functional
changes in the urinary tract are some proposed theories. The
anatomical and functional changes in the urinary tract related
to DM are listed as neuromuscular malfunction of bladder due
to peripheric neuropathy, bladder outlet obstruction, inconti-
nence, and increased PVR [2]. Both univariate and multivariate
analysis in our study showed that DM is a statistically signifi-
cant risk factor for UTI development. Importantly, DM was the
only significant factor when placed into the multivariate regres-
sion models.

The effects of neurological disorders, especially Parkinson’'s
disease, on the lower urinary system are well-known. Lower
urinary system symptoms such as urge, frequency, pollakuria,
and urge Ul have been described in different studies with rates
of frequency varying between 50 and 75% [18]. Detrusor over-
activity is the most common urodynamic abnormality in this
group of patients. Therefore, storage and voiding malfunction
due to Parkinson’s disease leads to a higher tendency for UTI
development than in the normal population. In this study, we
investigated the effects of any neurological disease on UTI, and
they were found to be a significant factor in univariate analysis.
However, our evaluation of the effects of neurological diseases
as simply in terms of their presence or absence is one of the
limits of this study.

The effect of smoking on UTI development is currently unknown,
but Parazzini et al. stated that smoking could have an effect on
Ul risk in their epidemiologic studies [19]. Our study found no
relationship between smoking and UTI development.

History of hysterectomy has been implicated as a risk factor
for lower urinary system dysfunction and, indirectly, a factor
in development of UTls in some studies [20]. Also, some recent

studies have concluded that urge Ul and stress Ul could develop
after a hysterectomy [21]. The effects of hysterectomy on UTI
development could be attributed to the modification of the pel-
vic organ anatomy and functions [22]. We evaluated the effect
of hysterectomy on UTI development and could not reach any
significant result.

Epidemiologic studies have shown that obesity is a strong and
independent risk factor for UTI. Many research studies have
concluded that every five units of increase in BMI lead to a 20%
to 70% increase in Ul, varying in proportion. Subak et al. stated
that obesity could increase the tendency to develop stress Ul
and overactive bladder in their study of 6,424 obese female
patients [23]. Obesity and abdominal fat may induce Ul by in-
creasing pressure on the bladder and straining the muscles
and connective tissues that support the urethra [24]. Also, the
strong positive correlation between obesity and insulin resis-
tance suggests several potential mechanisms linking obesity
and incontinence [25]. Improving blood glucose control and
promoting weight loss have both been identified as potential
targets for interventions to prevent or treat Ul in women with
DM. In contrast, we could not find a statistically significant link
between BMI and UTI development.

The three interdependent factors that have been proven to
have effects on UTI development are aging, menopause sta-
tus, and the presence of vaginal-urethral atrophy. Especially,
age has been identified as an independent factor by causing
voiding dysfunction in the geriatric population. In an editorial
review, Cho stated that older age is related to Ul, overactive
bladder, and lower urinary tract symptoms [26]. In most studies,
postmenopausal symptoms and presence of vaginal atrophy
are evaluated together. Some studies investigating the effects
of intravaginal estrogen therapy revealed a statistically signifi-
cant decreased risk of recurrent UTIs [27]. Moreover, epidemio-
logic studies have confirmed that stress Ul appears at higher
rates during the menopause development period. In the light of
this data, lack of estrogen could lead to Ul, in addition to the
vaginal-urethral atrophy premise [28]. In this study, we found
a significantly higher UTI risk with the presence of vaginal-
urethral atrophy and postmenopausal symptoms in univariate
analysis; as with other factors except DM, these factors were
found insignificant in multivariate regression models.

Markedly elevated PVR volumes, abnormal uroflow charts, and
decreased Qmax scores are defined risk factors for UTI devel-
opment in women. The common effect mechanism of these
factors is to increase PVR’s facilitation of bacteria reproduc-
tion. It has been propounded that 30 ml or more of increased
PVR volume could result in increased UTI prevalence [29]. In our
study, we calculated PVR as a significant risk factor in univari-
ate analysis. We evaluated the effect of PVR by measuring the
amount of residual urine. Since bladder capacity varies from
woman to woman, however, PVR volumes should be evaluated
individually. In addition, abnormal uroflow charts, such as ob-
structive or intermittent patterns, and decreased Qmax values
were statistically significant as risk factors. The mechanisms
leading to UTlIs could be the developments of sacculations, di-
verticules, and/or stones in high pressure bladders [30].

To the best of our knowledge, no studies exist to date on the
effects of UDI-6 and 11Q-7 forms on UTlI risk. In this study, when
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evaluated individually, the results of these forms had no effect
on UTI development risk, statistically.

In this study, we evaluated most of the factors that are pre-
sumed to contribute to the development of UTls. Even though
many of these factors were considered significant in univariate
analysis, only DM was determined a significant factor in the
multivariate regression model. In light of our results and the
literature, it would not be incorrect to assert that all of these
factors increase the risk of UTls. The aim of this research was
to discuss the risk factors of UTI and, especially, to understand
the effects of Ul, with its subtypes, as risk factors for UTls.
Certainly, supplementary studies are needed to further identify
the risk factors, mechanisms, and treatments and also preven-
tion strategies for this prevalent and chronic disorder affecting
many women globally.
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Oz

Amag: Calismamizda, daha 6nce literatiirde bulunmayan, sodyum valproat
(VPA) kullanan ¢ocuklarda viicut K vitamini durumunu ve bir yillik VPA kullani-
minin K vitamini durumuna etkilerini incelemeyi amagladik. Gereg ve Yontem:
Cumhuriyet Universitesi Tip Fakiiltesi, Cocuk Néroloji Bilim Dalinda bir yillik
stirede, ileriye doniik olarak yapilan calismaya, 4-17 yaslar arasinda ilk kez
antiepileptik ila¢ (VPA) baslanan 25 olgu (14 erkek, 11 kiz) ile benzer yas gu-
rubundan 25 (12 erkek, 13 kiz) cocuk kontrol grubu olarak alindi. Tanner kri-
terlerine gore pre-puberte ve puberte olarak iki gruba ayrilan hastalarin te-
davi oncesi ve tedaviden bir yil sonra osteokalsinin karboksile (cOC) ve un-
karboksile (ucOC) fraksiyonlari ELISA (enzime linked immun assay) yonte-
mi ile 6lgiildi. Unkarboksile osteokalsinin karboksile osteokalsine orani UCR
(Uncarboksile Carboksile Rate) olarak, baslangic ve sonu¢ UCR’leri arasin-
daki fark Delta-UCR olarak tanimland. Bulgular: Karboksile osteokalsin pre-
puberte grubunda minimal bir artis gostermesine karsin puberte grubunda
azaldigi gorildu. Unkarboksile osteokalsinin pre-puberte grubunda daha faz-
la olmak tizere her iki grupta da baslangic degerlerine gore azaldigi goriil-
dii. UCR degerleri pre-puberte grubunda azalma, puberte grubunda ise artma
gosterdi. Puberte grubunda Delta UCR'nin negatif bir deger aldigi goraldii.
Tartisma: Pre-puberte grubu hastalarimiz i¢in VPA kullaniimasinin, kemik K vi-
tamini durumunu negatif sonuclar gosterecek kadar kotu etkilemedigi gorl-
mistir. Calismamizin sonuglari, puberte grubu hastalarimizda viicut K vita-
min durumunun bozulma egiliminde oldugunu (UCR'de artis), ihtiyaci karsila-
mada zayiflama oldugunu (cOC’de azalma) ve kemik metabolizmasinin olum-
suz etkilendigini (Delta UCR'nin negatif degeri) gostermektedir.

Anahtar Kelimeler
Valproik Asit; Vitamin K; Osteokalsin

Abstract

Aim: Our study aimed to investigate Vitamin K status in children using so-
dium valproate (VPA), a subject not formerly reported in the literature and the
effects of VPA use for a period of one year on Vitamin K status. Material and
Method: The study conducted prospectively at the Department of Neurology,
Faculty of Medicine, Cumhuriyet University over a period of one year included
25 children (14 male, 11 female) aged between 4 to 17 who received VPA
for the first time and 25 children (12 male, 13 female) in a similar age range
as the control group. Patients were divided into two stages as pre-puberty
and puberty according to Tanner’s criteria, and the carboxylated (cOC) and
undercarboxylated (ucOC) fractions of osteocalcin were measured using the
ELISA (Enzyme Linked Immunoassay) method both pre-therapy and one year
post-therapy. The ratio of undercarboxylated osteocalcin to carboxylated os-
teocalcin was described as UCR, and Delta-UCR the difference between start
and end of UCRs. Result: Although carboxylated osteocalcin demonstrated a
minimal increase following VPA treatment in the pre-puberty group, it was
observed to decrease in the puberty group. We noted that, although higher
in the pre-puberty group, undercarboxylated osteocalcin was observed to
decrease compared with their start values in both groups. UCR values de-
creased in the pre-puberty group and increased in the puberty group. We
noted a negative Delta-UCR value in the puberty group. Discussion: We noted
that the use of VPA for our pre-puberty group of patients did not affect the
body’s Vitamin K status to the extent that it would have negative results. The
results of our study demonstrate that the body’s Vitamin K status tended
to decline in our puberty group patients (increase in UCR), that there was a
weakened capacity to meet the need (decrease in cOC), and that the bone
metabolism was negatively affected (negative Delta-UCR value).
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Introduction

Treatment of common childhood epileptic disorder is primarily
medical and lasts at least two years in patients with seizure
control. Sodium valproate (VPA) is the most widely used drug
for the treatment of epilepsy because it is the most preferred
in both focal and generalized seizures. VPA negatively effects
bone metabolism; the drug has disrupted the formation and
resorption stability of bone turnover by stimulating osteoclast
activity and thus is believed to cause bone loss [1]. However, it
could not be developed as a fully explanatory model.

The main factors that play a role in bone mineral metabolism
are the genetic and environmental factors, diet, vitamins and
hormones, drug use, sport, and activity [2]. It is known that
vitamin K plays an important role by carboxylation in making
the active osteocalcin, which is an essential protein for bone
mineral density in healthy children. Additionally, studies of the
effects on bone mineral metabolism of vitamin K status in the
body have been remarkable in recent years [3-5]. As a result of
research done on this subject, it has been proposed to advocate
vitamin K for healthy adolescent children and post-menopausal
women [3, 4, 6].

Vitamin K status, effects of drugs on the body condition of vi-
tamin K, and implications of bone metabolism in children with
epilepsy using antiepileptic drugs have not been observed
previously. Our study aimed to investigate Vitamin K status in
children using sodium valproate (VPA), a subject not formerly
reported in the literature and the effects of VPA use for a period
of one year on vitamin K status.

Material And Method

This study was prospectively performed in Cumhuriyet Univer-
sity, Faculty of Medicine, and Division of Pediatric Neurology
during a one-year period. It included 25 children (14 males,
11 females) aged between 4 to 17 who received antiepileptic
drugs (VPA) for the first time and continued the therapy with
the single drug, and 25 children (12 males, 13 females) in a
similar age range as the control group. Patients were excluded
from the study if they were receiving any other drug affecting
bone metabolism, if they had a nutritional problem or difficulty,
limitations in physical activity, mental retardation that might
limit physical activity, muscle and skeletal system diseases, or
diseases that cause growth and development disorders.
Informed consent was obtained from the families of both the
control group and the patient group with epilepsy.

Age, body measurements (weight, height, and weight-height for
age), medical history, neurological examinations, and types of
seizures were recorded for all subjects at baseline and at the
end of the one-year follow-up period. Patients were diagnosed
according to ILAE 1989 classification based on evaluation of
the types of seizures, medical history, examination results, and
laboratory and EEG findings [7]. Caution was paid to ensure the
regular use of the antiepileptic drugs selected by the diagnoses
of the subjects (Sodium Valproate: 20 mg/kg/day) via per oral
route, as tablets or suspension, continuously for one year.

To evaluate the growth and development of the subjects in
the study period taking the puberty period into consideration,
“height and weight for age” and “percentage of height and
weight for age” were individually calculated for girls and boys
at baseline and at end of the study utilizing the scales prepared

for Turkish children [8]. Members of the patient group were as-
signed into two different age groups including pre-puberty (4-7
years of age) and puberty group (8-17 years of age) according
to Tanner’s criteria, and the distribution of these two groups of
data were examined for statistical differences.

Blood samples of the patients were taken intravenously in
the morning hours. Serum samples obtained from centrifuged
blood samples were stored at -70° C for work of carboxylated
and uncarboxilated osteocalcin values. The baseline and end
time of the study sample were studied together.

Carboxylated (cOC) and undercarboxylated osteocalcin (ucOC)
fractioned osteocalcin were measured by ELISA method (en-
zyme linked immunoassay) using a commercial kit (Takara Bio
Inc., Japan). The ratio of undercarboxylated osteocalcin (ucOC)
and carboxylated osteocalcin (cOC) were UCR described as a
marker of vitamin K status in the body (UCR = ucOC/cOC).
High levels of UCR were used as an indicator of reduced and in-
sufficient vitamin K in the body [9, 10]. The difference of calcu-
lated UCR at the beginning and end of a year in the study period
was defined as A UCR (A-UCR = UCRT1 (start) - UCR 2 (final)).
Over time, the increase of A-UCR indicates the improvement of
vitamin K status in the bone and the decrease in deterioration.

Statistical Analysis

Statistical analyses were performed using SPSS 16.0 software.
The descriptive statistics criteria (median, min-max) was used
in the study. Also, Chi-square test was used for the gender dis-
tribution of the research and control group and Wilcoxon test
to compare values before and after treatment of the patient
group. Mann Whitney-U test was used in the comparison of the
investigation and control groups. P<0.05 values were consid-
ered as significant.

Ethics Board Approval

The study was approved by the local ethic board with the de-
cree dated 30.09.2009, numbered B.30.CUM.0.1H.00.00/06
and 2009-09/05.

Results

Of 25 subjects enrolled into the study (14 males, 11 females),
mean age was 10.0 + 4.4 years (4-17 years) and mean age of
control group (12 males, 13 females) was 10 + 4.1 years (3-17
years). There was no statistically significant difference between
gender groups (p >0.050) [Table 1]. Pre-puberty group were 11
cases (4 females, 7 males) and puberty group 14 (7 females, 7
males) [Table 2].

When compared to the results obtained at baseline and after
one year, the height and weight of patients increased signifi-
cantly in the pre-puberty group (p = 0.003). Height and weight
gain were significantly higher in the puberty group (p = 0.001).
These increases were for length; there was no significant dif-
ference for “the percentage of height for age” of both groups
(p> 0.050). The increases of “weight percentages by age” were
meaningless as statistics in the pre-pubertal group while in the
puberty group they were significant (p = 0.006) [Table 2].
There was no statistically significant difference among age
groups in terms of values of carboxyl-carboxylated osteocalcin,
A-UCR, and UCR in the pre-puberty and puberty in comparison
(p >0.050) [Table 2].
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Carboxylated osteocalcin levels were decreased more in the
puberty group than in pre-puberty group (p>0.050). It is seen
that carboxylated osteocalcin values were reduced minimally
in the pre-pubertal group, while there were minimal increases
in the puberty group (p <0.050). UCR values did not change in
the pre-pubertal group while showing an increase in pubertal
groups (p> 0.050).

The values of A-UCR (0.11) having positive in the pre-pubertal
group were observed to take a negative value in pubertal age
groups (p> 0.050) [Table 2].

Tablel. The comparison of the demographic characteristics and biochemical
results of the patient and control groups

* Patient Group (n=25) *Control Group (n=25)  ***P Value
(Median) (min-max) (Median) (min-max)
Female (n) 11 13 0774
Age (year) 11.00 (4-17) 10.00 (3-17) 0.969
Weight (kg) 28.80 (12.00-68.50) 33.00 (12.00-75.00) 0.522
Height (cm) 140.00 (91.00-169.00) 139.00 (91.00-179.00) 0.861
**Percentage  89.90 (64.17-122.30)  94.00 (82.10-102.60)  0.053
of weight for
age (%)
**Percentage  97.50 (81.40-107.30)  99.00 (88.90-102.10)  0.385
of height for
age (%)
Carboxylated 15.40 (3.36-22.79) 6.15 (2.89-14.80) 0.076
0C (cOC) ng/
mL
Uncarboxylat- 8.71 (7.88-8.74) 8.2 (0.31-8.74) 0.163
ed OC (ucOCQ)
ng/mL
UCR (ucOC/ 0.56 (0.38-2.54) 0.83 (0.08-2.63) 0.118
c0Q)

* The initial (baseline) values of the patient group

** |t indicates that should be percentage of weight and height for their age,
according to the scales prepared for Turkish children (8).

*** Mann-Whitney U test

**** Chi-square test

Discussion
The growth of children is not the same at all ages due to fea-
tures of pre-puberty and puberty. Monitoring the BMI of chil-
dren is not thorough enough. In our study, we compared the
height and weight goals according to chronological ages of the
children instead of BMI. The results obtained from by the scale
arranged for Turkish children has provided that the physiologi-
cal increase from growth of pre-pubertal and pubertal children
compared with the reference values for a prospective study.
There was no significant difference between the initial and final
results of “the percentage of height for age” despite the signifi-
cantly increased height of pre-puberty and puberty patients (p
>0.050). The percentage of height for age, which upon initial
measurement had no difference with the control group, showed
no significant changes but a slight decrease after using VPA for
a year (p>0.050). Our patients have provided the percentages
of the height needed according to their age. These results sug-
gested to us that the height growth of patients is not signifi-
cantly affected by VPA treatment [Table 2].
It has been reported that the weight gain begins, especially in
the first 3-6 months of treatment in 44-71% of patients with
epilepsy, and is most common to occur when treated with VPA,
carbamazepine, or gabapentin [9]. Some anti-epileptic drugs
such as Topamax and Levetiracetam are known to cause weight
loss [10, 11]. In some adult patients, it is suggested that VPA
increases serum leptin levels, lipid accumulation caused by
inhibiting to beta oxidation of mitochondrial fatty acids, the
result of reducing palmitate connected to albumin to increase
long chain fatty acids. It is leads to warning lipogenesis by in-
creasing insulin and made increased appetite by lowering blood
sugar [12, 13]. It has been reported that children who received
VPA treatment have a 40% risk of weight gain at the onset of
puberty [14].
While the values of the weight percentages by age had no dif-
ference at the beginning of the study, the values obtained at
the end of the study were found signifi-
cantly higher, particularly in the puberty

Table 2. The distribution of initial (baseline) and final values of the study in the pre-puberty and puberty age

group, (p = .006). It show that VPA used

group
Pre puberty Puberty” (n=25) for one year caused significant weight
. BMV (n=11) FMV(0=11) e e BMV(-14) MV (0=14) gain in our patients, similar to other
(n=25) (min-max) (min-max) (min-max) (min-max) studies discussed above [12- 14] [Table
) 111.00 114.00 155.00 158.00 2].
Height €m) 51 50.11800) (95.00-123.000 %% (139.00-16000) (145.00-173.00) O Osteocalcin is a bone matrix protein
99.10 97.00 97.45 97.20 C ;
9 which is synthesized from mature os-
PHA (%) (81.40-107.30) (81.80-10000) 3% (9330-10350) (9290-10340) 172 Y ] o
teoblasts (Gla proteins). Osteocalcin’s
Weight (kg) 17.50 20.00 0,003 42,60 49.75 0,001 ) o ] o
8Nt 8 (120022000  (15.50-26.20) ’ (828.00-68.50)  (32.00-70.20) ) primary feature is its calcium binding
- 92.80 93.70 0574 85.50 88.15 0006 property that is induced by three vi-
° (64.17-109.80) (74.50-113.30) ’ (64.90-122.30)  (66.60-123.10) ' tamin K dependent gamma- carboxy-
15.63 14.43 14.86 11.54 glutamic acid remnants. Osteocalcin’s
cOC ng/mL 0.790 0.433
s (8.42-22.79) (7.16-22.81) (3.36-22.76) (5.10-22.80) functions as a protein are not defini-
8.71 8.69 8.71 8.72 . L . .
. . tively known despite its role in the min-
ucocng/mb ;68873 (6238740 2% (7.88-874) (585-873) 0202 yxn P e
eralization process [15]. Vitamin K is
UCR 0.53 0.53 0139 0.58 0.72 0,875
(0.38-1.03) (0.20-1.27) : (0.38-2.34) (0.25-1.70) - the cofactor of the five known Gla pro-
A-UCR 0.11 (-0.18-036) -0.04 (-1.32-128) w0403  teins in the human body. In order for

* BMV: Baseline Median Values, FMV: Final Median Values,

PHA: Percentage of Height for Age, PWA: Percentage of Weight for Age,
cOC: Carboxylated Osteocalcin, ucOC: Uncarboxylated Osteocalcin,
UCR: ucOC/cOC, A-UCR: The difference between UCR1 and UCR2

** Wilcoxon test

*** Mann-Whitney U test

these proteins to function well, the hu-
man body requires a sufficient amount
of vitamin K supplement [16].

Urine and serum measurements of vita-
min K do not provide adequate informa-
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tion regarding the tissue levels. The ideal measurement is to
directly test the gamma-carboxylation states of the Gla pro-
teins in tissue. cOC, a small Gla protein that is synthesized in
bones, and ucOC, that is found in the blood circulation, enables
the analysis of the bodies’ vitamin K levels. These are the pri-
mary indicators of vitamin K levels in bones [17, 18]. Dietary
vitamin K is sufficient to the carboxylation of osteocalcin. Meta-
bolic activity and the increase of osteocalcin production during
the bone development and the skeleton growth increase the
deprivation of vitamin K in bones. In case of inadequate dietary
supplement, a subclinical vitamin K deficiency can occur due to
the increased need. This increases bone turnover and there-
fore leads to osteoporosis by hindering children’s bone densi-
ties from reaching a healthy level. In healthy adults, depending
on the amount received, approximately 10-30% of osteocalcin
becomes under-carboxylate (ucOC).
adults, although unclear in the explanation of pathophysiologi-
cal mechanism, has indicated that increased levels of ucOC

Research conducted on

have negative correlation with hip bone mineral density (BMD)
and positive correlation with risks of bone fractures [6, 16, 18,
19]. There is very limited research on vitamin K levels and bone
metabolisms of children [2-5, 20, 21, 22]. We haven't found any
research on vitamin K levels of children who use anti epileptic
drug (AED) and its effects on their bone mechanisms.

In the comparison between the pre-treatment levels of the pa-
tients and the control group, the cOC, ucOC, and UCR levels
were statistically insignificant.

When we examined our patients in groups of pre-puberty and
puberty, we observed slight decrease in the pre-puberty cOC
and ucOC levels. UCR levels did not change and Delta-UCR
had positive levels. It can be inferred from these results that,
although statistically insignificant, the vitamin K levels in the
bones weren't sufficient to meet the body’s need (decrease in
c0C), yet the overall vitamin K levels in the body hadn't been
worsened (decrease in ucOC, stability in UCR, positive values of
Delta-UCR). These results may indicate that, although we lack
definitive information on how the VPA affects vitamin K levels
in the bones in pre-puberty patients, at least it does not have
adverse effects that can be observed in laboratory tests.

In the puberty group, statistically insignificant changes were
observed in tests. cOC levels decreased, ucOC levels slightly
increased, and UCR levels increased in accordance with that. It
was also observed that delta-UCR levels were negative [Table
2]. These results indicate that in cases of the patients who ex-
perience puberty phase in which the bone growth is observed
to be fast, the vitamin K levels in the body tend to worsen (in-
crease in UCR) and insufficient for the body (decrease in cOC).
Thus, the bone metabolism is adversely affected (the negative
values of Delta-UCR).

Theuwissen et al. have found that 42 healthy volunteer children
had high ucOC levels (3.4-96.9 ng ml) in their vitamin K status
study [22]. Van Summeren et al. have found that the cOC, ucOC,
and UCR rates in children (app. 31.3 ng/ml, 15.4 ng/ml, and 2.3
ng/ml) are noticeably high. They have discovered a distinctive
correlation between bone indicators and these rates, and thus,
they have established the suboptimal vitamin K levels in healthy
children [3]. The ucOC levels in this study are higher than both
the initial levels of the patient group and the levels of the con-
trol group in our research (app. 8.6 and 6.8 ng/ml). However,

neither in Turkey nor in another country do these indicators
have any reference values that are specific to age. The appar-
ent difference in the ucOC levels between ours and that of Van
Summeren et al., which share the same research methods, is
difficult to comprehend due to the scarcity of research relevant
to the topic, the absence of reference values, and the socioeco-
nomic, geographical, and structural differences among societ-
ies. However, our cOC rates are similar (14.4 ng/ml). Similar to
Van Summeren’s research, vitamin K levels in the bodies have
been observed to be suboptimal in the healthy children in our
control groups and in epilepsy- diagnosed patients who are yet
to receive medical treatment.

Kalkwarf et al. have found noticeable variations in ucOC per-
centages and established a significant correlation between a
sufficient state of vitamin K (indicated through ucOC percent-
age) and decreased bone turnover [23]. In Kalkwarf’s research,
with a different method from our study, ucOC’s proportion to
the serum total osteocalcin was measured and considered as
the ucOC percentage. Similar to many research studies in the
field, we have directly measured serum cOC and ucOC levels
with a commercial kit, using ELISA method and comparing
them in terms of ng/ml [3, 4, 6, 21]. In our research, increased
bone turnover and poor levels of vitamin K has been observed
in puberty phase children who received VPA.

O’ Connor et al., in their research conducted on 223 healthy girls
between the ages of 3 to 16, have compared the percentages
of bone indicators, BMD, and ucOC and have found a negative
correlation between the BMD values obtained from lumbar ver-
tebrae and ucOC. They have stated that a sufficient vitamin K
level is related to increased BMD and such a level reduces bone
turnover [5]. Our research exhibits similarities with O’Connor’s
in terms of research results.

In their research which was conducted through similar methods
as ours, Van Summeren et al. has found that UCR levels that
are generally thought to be indicators of vitamin K deficiency in
the bones, are observed to be high in healthy pre-pubertal chil-
dren. They have also stated that UCR is correlated in advanced
puberty with the exhibited puberty stage, and that UCR levels
change in parallel with high growth speed [4]. The relation be-
tween UCR and pubertal development has been indicated in
previous research as well [3]. Similar to Van Summeren’s, in our
research, despite the well state of vitamin K levels in pre-pu-
bertal patients, we have observed insufficient levels of vitamin
K indicated through increased UCR, decreased cOC, and nega-
tive values of Delta-UCR [4]. This situation can be explained
through the increased UCR levels induced by an imbalance be-
tween the amount of vitamin K metabolically required during
growth and the amount received daily, as well as through the
imbalance in the originally suboptimal vitamin K state of the
body caused by the use of VPA for a year.

As a result of our research, we have concluded that vitamin K
levels in pubertal patients are adversely affected and VPA use
can contribute to the situation. In general, it has been observed
that the use of VPA has greater effect on vitamin K levels in
pubertal patients compared to the patients in the pre-puberty
group. Use of VPA in children, especially those in the puberty
phase when growth occurs faster, can cause decrease in bone
development, decrease in body vitamin K levels, hindrance from
reaching maximum bone mass, and increased risk of osteopo-
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rosis in adulthood. Therefore, vitamin K supplementation may
be considered for children who receive VPA treatment. How-
ever, this research should be supported by further research with
broader participation and a longer study period.

+The study was sponsored by the Cumhuriyet University scien-
tific research projects institution (CUBAP), Turkey.
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LUNG TRANSPLANTATION FOR SILICOSIS

SILICOSIS

Merih Kalamanoglu Balci’, Mustafa Vayvada?, Cemal Asim Kutlu®
'Chest Diseases, Yeniyuzyil University,

2Thoracic Surgery, Kartal Kosuyolu Training and Research Hospital,
SThoracic Surgery, Yeniyuzyil University Istanbul, Turkey

Oz

Amag: Silikozis, silika tozu inhalasyonunundan kaynaklanan bir meslek hasta-
ligidir. Akciger transplantasyonu agisindan, silikozis iyi belgelenmis bir has-
talik degildir. Bu yazida silikozisden etkilenen hastalarin perioperatif seyri
ve sonuglari bildirilmektedir. Gereg ve Yontem: Silikozis tanisi ile 5 hastaya
tek akciger transplantasyonu yapildi, ayni donem boyunca akciger transplan-
tasyonlarinin % 6.4’tni olusturdu (5/77). Tum hastalar erkek olup, yas ara-
ig1 34-41'dir.Bes hastanin ikisi dis teknisyeni, bir tanesi tas ocagi calisani,
geri kalan iki hasta kot kumlama isgileri idi. Tim hastalarda istirahat sirasin-
da oksijen ihtiyaci duyan nefes darligi vardi. Bulgular: Dért hastada sag, bir
hastada sol tek trafli akciger tranplantasyonu gerceklestirildi. Tim hastala-
ra anterior torakotomi uygulandi. Bir hastada sag ana pulmoner arteri kont-
rol altina almak icin sternuma transvers insizyon yapildi. Ameliyat sirasinda
hemodinamik instabiliteye bagl olarak iki hastada arteriovenoz ekstrakorpo-
real membran oksijenasyon destegi gerekti. Perioperatif mortalite yoktu. iki
olgu ilk 24 saatte ekstiibe edildi ve bir hastada uzamis entiibasyon nedeniyle
trakeostomi agildi. Ug hasta 9, 21 ve 28. giinlerde hastaneden taburcu edil-
di. Tartisma: Akciger transplantasyonu, son dénem silikoz icin tek kiratif te-
davi yontemidir. Native akcigerin pnémonektomisi son derece zor olabilir. Yo-
gun plevral adezyonlar ve fibrotik hiler lenf digtimleri, preoperatif toraks BT
taramasinda degerlendirilmelidir.

Anahtar Kelimeler
Silikozis; Akciger; Trasnplantasyon

Abstract

Aim: Silicosis is an occupational disease caused by inhalation of silica dust.
In terms of lung transplantation, silicosis has not been a well-documented
disease. This article reports the perioperative course and the outcome of pa-
tients affected by silicosis. Material and Method: Single lung transplantation
was performed in 5 of 77 patients diagnosed with silicosis, who comprised
6.4% of all lung transplantations during the same period. All the patients
were males, with an age range of 34-41 years. Of the five patients, two were
dental technicians, one was a quarry worker, and the remaining two patients
were jeans sandblasting workers. All the patients had dyspnea that required
oxygen during rest. Results: Unilateral lung transplantation was performed
in four patients for the right lung and in one patient for the left lung. All the
patients were approached by anterior thoracotomy. In one patient, a sternum
transverse incision was made to take control over the right main pulmonary
artery. Arteriovenous extracorporeal membrane oxygenation support was re-
quired for two patients due to hemodynamic instability during the operation.
There was no perioperative mortality. Two cases were extubated in the first
24 hours, and tracheostomy was performed in one patient because of pro-
longed intubation. Three patients were discharged from the hospital on days
9, 21, and 28. Discussion: Lung transplantation is the only curative treatment
for end-stage silicosis. Removal of the native lung may be extremely difficult.
Dense pleural adhesions and fibrotic hilar lymph nodes must be assessed at
the preoperative CT scan of the thorax.
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SILICOSIS

Introduction

Silicosis, an occupational disease caused by inhalation of silica
dust, results in progressive and permanent lung damage [1].
There is no specific treatment for silicosis, and lung transplan-
tation remains the only option for patients presenting with end-
stage lung disease. According to the annual report of the Inter-
national Society for Heart and Lung Transplantation, silicosis
constitutes only 2.2% of patients undergoing lung transplanta-
tion [2]. In this article, we report the perioperative course and
the outcome of five patients with silicosis who underwent lung
transplantation since our program began.

Material and Method

Between July 2009 and July 2015, unilateral lung transplanta-
tion was performed in five patients (four patients for the right
lung and one patient for the left lung) presenting with end-
stage lung disease caused by silicosis. These patients consti-
tuted 6.4% (5/77) of the total number of patients who were
operated on during the same period. Diagnosis was made by
radiological findings on CT scan and history of exposure. The
results of spirometry, arterial blood gas values, 6-min walking
test, and ventilation—-perfusion scintigraphy are presented in
Table 1. Echocardiography showed no right side enlargement
and tricuspid jet in any of these patients.

Table 1. Characteristics and preoperative evaluation

cautery to control the bleeding from the chest wall during pneu-
molysis. However, pleural adhesions necessitate a longer time
to remove the native lung, in addition to the hilar dissection
that is an obvious challenge for surgeons. Thus, the recipient
operation was started at the earliest time point possible to
have more time for pneumonectomy and subsequent hemosta-
sis before implantation of the donor lung. None of the patients
underwent rethoracotomy due to hemorrhage.
Piperacillin-tazobactam was given as empirical antibiotic ther-
apy for prophylaxis and in the early postoperative period. The
antibiotic therapy was changed or was continued based on the
donor culture results and postoperative early bronchoscopic
findings. Immunosuppression therapy consisted of tacrolimus,
mycophenolate mofetil, and steroids. The target whole-blood
trough level of tacrolimus was 12-16 ng/mL. Steroid treatment
was initiated at the time of graft reperfusion at a dose of 500
mg and then at 1 mg/kg per day during the first week.

Results

The characteristics and preoperative evaluation results of the
patients are given in Table 1, and the operation and results are
summarized in Table 2.

Table 2. The operation and postoperative evaluation results

Patients No 1 2 3 4 5
Gender M M M M M
Age 34 38 41 34 43
Occupation dental jeans jeans dental quarrier

pros- sand- sand- pros-

thesis blasting  blasting  thesis

techni- worker worker techni-

cian cian
Exposure (year) 10 3 4 2 15
interval (year) 4 4 6 1 4
FEV1 % (L) 17 (0.61) 37(1.48) 26(0.97) none 27 (0.83)
FVC (L) 42 (1.81) 35(1.68) 48(1.48) none 81 (0.81)
FEV1/FVC 33 81 108 none 100

Pa02 mmHg 49 57 51 57 53

PaCO2 mmHg 45 49 44 51 50
V/Q scan (right/ 78/22 44/56 47/53 48/52 42/58
left)
6 MWT(meter) 250 170 200 230 310
PASP by RHC 37 none none 36 80
(mmHg)

FEV1, Forced expiratory volume at timed intervals of 1.0 second; FVC, Forced
vital capacity; PaO2, arterial partial pressure of oxygen; PaCO2, arterial
partial pressure of carbon dioxide; V/Q scan ventilation/perfusion lung scan;
6MWT, six-minute walk test; PASP, pulmonary artery systolic pressure;RHC,
right heart catheterization

Patients were evaluated and listed for lung transplantation us-
ing the consensus committee criteria. However, pleural thick-
enings suggesting dense adhesions and extensive mediasti-
nal fibrosis were reviewed in more detail for planning of the
operation. In only one patient, standard anterior thoracotomy
through the fifth intercostal space was the choice of incision
that was extended to the contralateral side to split the sternum.
Extreme care was undertaken using electro and argon beam

No Operation  Extracorporal ICUstay Hos.Stay  Survi
patients support (days) (days)

1 Left - 10 21 41 month
2 Right AV /N-Vecmo 14 28 28 month
3 Right A-V ecmo 19 19 19 day

4 Right - 4 9 3 month
5 Right - 10 120 4 month

ICU, intensive care unit; AV, arterio-venous, V-V; veno-venous; ECMO, extra-
corporeal membrane oxygenation

Patient 1

Single lung transplantation of the left lung was performed in
a 34-year-old male patient with a diagnosis of silicosis. This
patient was the first successful lung transplantation case in our
clinic. His symptoms, which had started 4 years earlier, included
cough and shortness of breath. Silicosis was diagnosed based
on clinical and radiological criteria. He worked as a dental tech-
nician for 10 years and had been exposed to silica particles.
He had undergone inpatient treatment at various times since
the year of diagnosis. He was admitted several times to the
emergency department due to respiratory distress. He also re-
quired continuous oxygen support in the last year (5 L/min). The
patient’s preoperative pulmonary function test showed severe
respiratory impairment (FEV1: 0.61 L 17%; FEV1/FVC: 33%;
FVC: 1.81 L 42%). Echocardiography of both ventricles showed
normal findings. Pulmonary artery systolic pressure (PASP) was
measured as 27 mmHg. In the V/Q lung scan examination, the
right lung perfusion was 73% and the left lung perfusion was
27%.

The donor was a 13-year-old male. Brain death had occurred as
a result of subdural hematoma due to head trauma in a vehicle
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accident. The duration of mechanical ventilation was 4 days,
and Pa02/Fi02 was 550 mmHg in the arterial blood gas test.
Bronchoscopy showed no purulent secretions.

Single lung transplantation was performed with left anterior
thoracotomy. Preoperative PASP was measured as 40 mmHg
using the Swan-Ganz catheter. The patient tolerated one lung
ventilation, and hence there was no need for extracorporeal life
support. Ischemia time was 6 h. The length of stay in the in-
tensive care unit (ICU) was 10 days. On the 21st day, he was
discharged from the hospital. After 8 months of follow-up,
pneumonia was detected in the graft lung. Polymerase chain
reaction using throat swabs and bronchial lavage samples
showed the presence of HINT1 virus. The patient was treated
with oseltamivir. Rejection was excluded using transbronchial
biopsy. During the follow-up, several social and educational
problems that have a significant effect on the post-transplan-
tation course were identified. The patient showed chronic rejec-
tion at the end of the third year because he stopped taking the
immunosuppressive drugs for a certain period of time.

Patient 2

A 38-year-old male jeans sandblasting worker was diagnosed
with silicosis based on clinical and radiological findings. He was
exposed to silica dust for 3 years. Single right lung transplan-
tation was performed 4 years from the time of diagnosis. He
required oxygen support at 2 L/min in the last year. Pulmonary
function test results were as follows: FEV1: 1.48 L 37%; FVC:
1.68 L 35%; FEV1/FVC: 37%. In the 6-min walking test exami-
nation, he was desaturated and walked 170 m with oxygen sup-
port. The V/Q scan study revealed respiratory function of 44%
in the right lung and 56% in the left lung. Echocardiography
examination showed EF measured at 50% and mild suppression
of the left ventricular function. PASP was normal. Hence, right
heart catheterization was not performed.

The donor was a 24-year-old male who was diagnosed with
brain death due to head trauma. The duration of mechanical
ventilation was 4 days, and PaO2/FiO2 was 667 mmHg in the
arterial blood gas evaluation. Chest radiography and broncho-
scopic findings were normal. Right anterior thoracotomy was
planned for single lung transplantation. During the operation,
arteriovenous extracorporeal membrane oxygenation (ECMO)
support was needed because of hemodynamic instability. An
ECMO cannula was inserted into the femoral artery. A-v ECMO
was converted to v-v ECMO at the end of the operation, and
the patient was extubated on the second day. He was extubated
from mechanical ventilation on the postoperative third day. He
was monitored for 14 days in the ICU and was discharged on
the 28th day. Since the patient did not have much familial and
social support, he died due to graft rejection on the following
28th month.

Patient 3

A 41-year-old male patient was referred to the lung transplan-
tation clinic due to a diagnosis of silicosis. The patient, who
had been diagnosed 6 years earlier, was a jeans sandblasting
worker for the past 4 years. He required 4 L/h of oxygen daily
and walked 200 m in the 6-min walking test. Pulmonary func-
tion test results were as follows: FEV1: 0.97 L 26%; FVC 1.48

L 48%; FEV1/FVC: 108%. The V/Q scan examination showed
respiratory function of 53% in the right lung and 47% in the
left lung. Echocardiography showed EF measured at 65%, and
PASP was 15-20 mmHg. Hence, right heart catheterization was
not performed.

The donor was a 27-year-old male who was diagnosed with
brain death due to drug intoxication. Mechanical ventilation du-
ration was 7 days, and arterial blood gas test showed Pa02/
FiO2 of 549 mmHg. Right anterior thoracotomy incision was
scheduled for the lung transplantation. Arteriovenous ECMO
support was required in this patient due to cardiac arrest on in-
duction. Femoral artery and vein were used for cannulation. We
were not able to wean the patient from the ECMO and he died
on the 19th postoperative day due to multiple organ failure. Un-
fortunately, there was no opportunity for an adequate evalua-
tion of the neurologic status of this patient after the operation.

Patient 4

A 34-year-old male patient was admitted to the emergency
room due to sudden onset of dyspnea and pneumothorax de-
tected in both lungs. The patient was referred to the lung trans-
plantation clinic after acute treatment. He had worked as a
dental technician for 15 years; silicosis was diagnosed based on
clinical and radiological findings. He needed 3 L/min of oxygen
daily. Echocardiography results were as follows: EF 65%, PASP
20 mmHg. PASP 36 was measured at the right heart catheter-
ization.

The donor was a 52-year-old male patient. Brain death had oc-
curred in this patient due to cerebrovascular disease. Arterial
blood gas test revealed PaO2/Fi02 of 450 mmHg. Bronchos-
copy and radiological findings were clear. Single lung transplan-
tation was performed via right thoracotomy. The postoperative
course was uneventful. After ICU admission for 4 days, he was
discharged on the ninth postoperative day. Bronchus interme-
dius narrowing was detected on the third month in a routine
check-up bronchoscopy. There was no active complaint. Rigid
bronchoscopy was planned for bronchial dilation to prevent pro-
gression of the narrowing. Active bleeding from the right main
bronchus occurred during the operation. Despite the urgent tho-
racotomy, he died due to asphyxia and bleeding.

Patient 5

The patient was a 45-year-old male with a diagnosis of silicosis
and had been followed up for 3 years. He depended on oxy-
gen at 2 L/min daily for the past year. His occupation was ship
blasting work for the past 15 years. The pretransplant evalu-
ation results of the pulmonary function test were as follows:
FEV1:0.83 L 27%, FVC 0.81 L 100%; FEV1/FVC: 125%. Arterial
blood gas results were measured as pCO2 of 53 mmHg and
pO2 of 50 mmHg. He walked 352 m in the 6-min walking test.
The V/Q lung scan examination showed right lung perfusion of
52% and left lung perfusion of 48%. PASP was measured at
25 mmHg on echocardiography, 80 mmHg on the right heart
catheterization. Ejection fraction was 65%.

The donor was a 57-year-old male who was diagnosed with
brain death due to a brain aneurysm. Arterial blood gas test
showed Pa02/FiO2 of 392 mmHg. Bronchoscopy and radiologi-
cal findings were clear. Single right lung transplantation was
planned. We believed it would be difficult to perform pulmonary
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artery dissection due to the hilar adhesions observed in the pa-
tient’s preoperative chest CT evaluation. We performed trans-
verse sternal incision in addition to right anterior thoracotomy.
Pulmonary arterial bleeding occurred during the operation, and
the intrapericardial right pulmonary artery was taken under
control. Hemodynamics during the operation were stable. Isch-
emia time was 5 h. He was extubated 24 h after the operation
and was later monitored for 10 days in the ICU. The patient re-
quired intermittent CPAP and was again intubated due to respi-
ratory distress on the 15th day. Tracheostomy was performed.
Despite being provided the maximum physical and mental sup-
port, the patient was extremely reluctant to cooperate with the
transplantation team, and his condition never recovered so that
he could be discharged from the hospital.

Discussion

Silicosis is a disease that affects not only the lung parenchyma
but also the pleural spaces and the pulmonary and mediasti-
nal lymphatics. Clinical expression of this disease varies sig-
nificantly depending on the intensity and duration of exposure
and host defense [3]. Thus, as with any other indications of lung
transplantation, it is mandatory to make an individualized deci-
sion for silicosis patients.

Compared with other indications of lung transplantation, pa-
tients with silicosis resemble those presenting with idiopathic
pulmonary fibrosis (IPF) in terms of respiratory mechanics and
pulmonary hemodynamics [4]. However, patients with silicosis
are relatively young and robust with otherwise good physical
condition and remain stable until advanced respiratory fail-
ure develops. Thus, patients can still be good candidates for
transplantation even if spirometric values are significantly de-
creased. The right heart performance and pulmonary pressures
also remain relatively stable along the course of the disease.
Theoretically, the exposure of lungs to silica would be similar in
both lungs, but the perfusion scan may reveal a significant dif-
ference. This gives important information for surgeons not only
about the side to be removed but also about the possible need
for perioperative extracorporeal support.

Despite the several postoperative advantages of a silicosis pa-
tient, extreme difficulty may be encountered during the removal
of the native lung. We believe that this is the most crucial part
of patient selection and probably the major determinant of the
postoperative course. Excessive bleeding during pneumolysis is
unavoidable, and requirement of extracorporeal support for any
reason significantly increases blood loss resulting in periopera-
tive hemodynamic instability.

Preoperatively, the CT scan of the thorax must be carefully
assessed for dense pleural adhesions and fibrotic hilar lymph
nodes. However, our experience shows that preoperative im-
ages do not correlate well with perioperative findings. There-
fore, we believe that the surgical team must be prepared for
the worst scenario when a patient with silicosis is considered
for transplantation. We extensively use electro-thermal bipolar
tissue sealing system and argon laser during pneumolysis and
spend a longer time to achieve hemostasis after the removal of
the native lung. Mediastinal dissection of the hilar structures is
extremely dangerous in some cases because of fibrosis. Thus,
another precaution we took in the present cases is an intraperi-

cardial approach to the main PA for quicker and safer control.
The intrapericardial space remains intact despite dense medi-
astinal fibrosis. When the native lung is removed, the rest of the
operation becomes straightforward.

Perioperative heparinization for extracorporeal support increas-
es bleeding and therefore has a negative effect on the postop-
erative course. However, it seems that ECMO is frequently used
for patients undergoing lung transplantation for various indica-
tions. In a case series previously reported by Mao et al,, four of
five patients required ECMO [5]. Although we immediately put
one of our patients on ECMO due to cardiac arrest upon induc-
tion, compared with the series of lung transplantations, the rate
of ECMO use in our experience is still higher. Our experience
suggests that those patients who likely require extracorporeal
support perioperatively should be listed for transplantation
with extreme caution. Regarding the postoperative hemody-
namics following a single lung transplantation, we believe that
double lung transplantation should be undertaken only in those
patients presenting with limited pleuroparenchymal adhesions
and mediastinal fibrosis.

In the long term, progressive fibrosis in the contralateral lung
results in a refractory dry cough in some patients. Oral codeine
is the drug of choice for these patients. Eventually, the contra-
lateral native lung becomes totally fibrotic with zero perfusion
without causing any clinical problem.

Depending on the end-stage lung disease, symptoms are wors-
ened by poor living conditions and psychosocial status. In those
cases, long-term survival may not be achieved unless these
conditions are corrected after successful transplantation of the
lung. Our patients, especially jeans sandblasting workers, had
poor quality of life. When they applied to our transplant clin-
ic, they had poor nutrition and condition. Immunosuppressive
(anti-rejection) drugs are important to protect the transplant
organ after lung transplantation. With the other patient who
was a dental technician, we were faced with psychosocial prob-
lems. In the third year, rejection developed after the discontinu-
ation of immunosuppressive drugs. Long-term survival cannot
be achieved based solely on using correct surgical standards; it
must also involve correcting poor living conditions and psycho-
social situations.

Conclusion

Our limited experience suggests that lung transplantation is
an acceptable option for patients with silicosis. However, the
perioperative course might be technically challenging for the
surgical team and therefore has to be carefully planned. The
improvement of living conditions and poor physical condition is
required to achieve long-term survival.
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PATIENTS WITH MORTALITY AFTER ENDOSCOPIC

RETROGRADE CHOLANGIOPANCREATOGRAPHY

MORTALITY WITH ERCP
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Oz

Amag: Endoskopik retrograt kolanjiyopankreatografi; safra yollari, pankrea-
tik yollar ve periampiiller bélge hastaliklarinin tani ve tedavisi icin uygula-
nan nitelikli ama invazif bir islemdir. Komplikasyonlar icin risk faktorleri bili-
nen veya siipheli premorbid durumlar, anksiyete ile iliskili sorunlar ve yetersiz
analjezidir. Bu ¢alismada, girisimin komplikasyonlari ve girisimle iliskili mor-
talite incelendi. Gereg ve Yontem: 2011 ile 2016 yillari arasinda rutin monito-
rizasyon ve standart sedo-analjezi protokoli ile elektif veya acil endoskopik
retrograt kolanjiyopankreatografi uygulanan 1471 hasta geriye dontik sekil-
de incelendi. Girisim sirasinda spesifik (cerrahi) ve non-spesifik (kalp-damar,
solunum) komplikasyon gelisen ve yogun bakim tnitesinde ex olan hastalar-
da yas, cinsiyet, viicut kitle indeksi, ASA sinifi, Charlson Komorbidite indeksi,
APACHE Il skoru, girisim stiresi, kullanilan ilaglar, komplikasyonlar ve teropa-
tik girisimler degerlendirildi. Bulgular: Girisim sirasinda komplikasyon gelisen
ve yogunbakim initesine yatirilan 10 hastanin 7’si (%0,47) ex oldu ve bu has-
talarda ortalama Charlson Komorbidite indeks skoru 3,00+0,81 iken ortala-
ma APACHE Il skoru 38,71+4,07 ve beklenen mortalite 88,22+7.23 idi. Tartis-
ma: Endoskopik retrograt kolanjiyopankreatografide, sedason yonteminden
bagimsiz olarak mortaliteyi artirabilecek risk faktorlerine karsi standart mo-
nitorizasyon uygulanmali ve hasta seciminde dikkatli olunmalidir. ASA sko-
rundan ziyade APACHE Il skoru ve Charlson Komorbidie indeksinin kullanilma-
st mortalitenin éngériilmesi agisindan daha etkin olabilir.

Anahtar Kelimeler
Endoskopik Retrograt Kolanjiyopankreatografi; Sedo-Analjezi; Monitorli
Anestezi Bakimi; APACHE; Mortalite

Abstract

Aim: Endoscopic retrograde cholangiopancreatography is a high quality but
invasive procedure performed for diagnosis and treatment of biliary tract,
pancreatic tract and periampullary region diseases. Risk factors for com-
plications include known or unsuspected premorbid conditions, problems
related to anxiety and insufficient analgesia. Material and Method: We retro-
spectively reviewed 1471 patients who underwent elective or emergent En-
doscopic retrograde cholangiopancreatography with routine monitoring and
standard sedoanalgesia protocol between 2011 and 2016. Patients who had
specific (surgical) and non-specific (cardiovascular, respiratory) complica-
tions during procedure and admitted to ICU were selected. Age, gender, body
mass index, ASA class, comordities, duration of procedure, drugs used, com-
plication and therapeutic interventions were assessed in remaining patient
who died in ICU. Results: 10 patients had complications during procedure and
internalize at ICU. 7 of them (0,47%) had died. In mortal patients, mean CCl
score was 3.00+0.81, while mean APACHE Il score was 38.71+4.07 and mean
expected mortality was 88.22+7.23. Discussion: In conclusion, one should be
careful in standard monitoring and patient selection in addition to physi-
cal conditions against risk factors that may increase mortality regardless of
sedation method used in Endoscopic retrograde cholangiopancreatography.
Using APACHE Il score and CCl rather than ASA score can be more effective
for prediction of mortality.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is a
high quality but complex procedure in the diagnosis and treat-
ment of biliary tract, pancreatic tract, and periampullary region
disorders [1]. ERCP involves combined use of X-ray and a long
flexible tube, namely an endoscope. The physician can visualize
the lumen of the stomach and duodenum through the endo-
scope and inject dye into the biliary and pancreatic ducts to
enable visualization on X-ray [2].

The Ccomplication rate following ERCP varies from 5% to 10%
[3]. The Vvast majority of such complications (>90%) are mild
or moderate. Nevertheless, and it is important to classify these
complications as specific or non-specific in order to prevent and
reduce complications [4]. Non-specific complications include
those which that could might occur during all any endoscopic
procedure,s such as hemorrhage or perforation due to passage
of the endoscope, adverse effects caused by drugs used dur-
ing the procedure, cardiopulmonary events, and desaturation.
Specific complications include pancreatitis, sepsis, cholangitis,
and hemorrhage and perforation caused by endoscopic sphinc-
terotomy [5].

It is essential to determine risk factors for ERCP complications,
which preferentially requires selection of eligible patients (Table
1). The risks can be detected in a timely way by preoperative

Table 1. Risk factors for ERCP and complications

1. Anesthesia outside the operating room (physical conditions, monitorization,
equipment)

2. Procedure-related (pancreatitis, bleeding, perforation)

3. Patient characteristics (gender, comorbidities)

4. Disease-related (history of pancreatisis, presence of Oddi sphincter dysfunc-
tion requiring canullation of pancreatic duct)

5. Difficulty in access to patient, prone position

6. Hyoscine-N-butylbromide

assessment and appropriate monitorization monitoring [3,6,7].
In the previous studies,Previous studies have focused on spe-
cific complications and ERCP failure . have been focused; hHow-
ever, there is are fewlimited number of studies on non-specific
complications and outcomes.

In our study, we aimed to overview patients with specific and
non-specific complications who were admitted to the intensive
care unit following ERCP and had a fatal course in our facility.

Material and Method

We retrospectively reviewed 1471 patients who underwent
elective or emergent ERCP at a semi-prone position under pha-
ryngeal anesthesia (lidocaine spray) with

after treatment and follow-up in ICU were excluded. Age, gen-
der, body mass index (BMI), ASA class, comorbidities, indication,
duration of procedure, drugs used, complications, and thera-
peutic interventions were assessed in the remaining patients
who died in the ICU.

Results

Of 10 patients with complications during the procedure, it was
found that one 1 patient died during the procedure in the at
ERCP unit and 6 patients died in theat ICU, while remaining
the other 3 patients were discharged to the ward after treat-
ment in the ICU. Table 2 presents demographic characteristics,
comorbidities, and procedure-related data of the patients who
died.

Table 3 presents potential confounders (APACHE Il score, Charl-
son Comorbidity Index (CCl), emergency status), surgical and
medical complications, and cause and time of death. In our
patients, the mean CCI score was 3.00+0.81, while the mean
APACHE Il score was 38.71+4.07. The Mmean expected mortal-
ity was 88.22+7.23.

Discussion

Although ERCP is a minimally invasive procedure, it carries a
significant risk due to both anesthetic interventions outside
the operating room and the presence of comorbidities and ad-
vanced age.

The selection of eligible patients is the most important measure
for preventingion of complications. History of acute pancreati-
tis within prior weeks, previous MI, insufficient endoscopic and
surgical experience of the endoscopy operator, history of hyper-
sensitivity against contrast material, poor performance score
for surgery, severe cardiopulmonary disorders, bleeding disor-
ders, and anticoagulant use are contraindications for ERCP [8].
In these procedures, which are generally performed with se-
doanalgesia protocols, one should be careful in monitoriza-
tion monitoring forregarding potential complications, including
mortality, regardless of sedation method used [9]. In ASA guide-
lines, standard monitoring includes assessment of hemody-
namic, oxygenation, pulmonary ventilation, and consciousness.
, and ECG, pulse oximetry, non-invasive blood pressure moni-
torizationmonitoring, BIS, and capnography are recommended
for theise purposes. Several analgesic and anesthetic agents
can be used based on the procedure and patient characteristics.
ETCO2 monitoringrization reduces risks since access to the re-
spiratory tract is limited in ERCP [10].

It was has been shown that BIS monitorization monitoring is

Table 2. Characteristics of fatal cases

routine monitoring (including ECG, non-

invasive BP SpOZ) and standard sedoan- Patient 1T Patient2 Patient3 Patient4 Patient5 Patient6 Patient 7
algesia protocol (midazolam 0.02 mgkg- Agelyear] > 8 & > % 7 o

1; fentanyl, 1 mgkg-1; propofol 1 mgkg-1) Gender [F/M] M F M M M F F
between 2011 and 2016 after approval BM 29 33 30 3 ? 19 >

of the local ethics committeetee of Um- ASA 2 3 ? 2 3 ? 2
raniye Training Hospital. We identified 10 Number of procedure 1 ! 3 3 ! ! !
patients who developed speciﬁc (surgical) Duration of procedure 15 30 30 25 20 60 45

and non-specific (cardiovascular, respira- oI EMA' I';T: EITF HT. ggz&:‘; iiZiS EM’ACHE‘ EITF :; ':h{/foei;:
tory) complications during the procedure Smoking cystitis~ Smoking  OSAS ism

and were admitted to the ICU. Of these, 3
patients who were discharged to the ward

DM: Diabetes Mellitus, HT: Hypertension, CAD: Coroner Artery Disease, CHF: Congestive Hearth Failure, AF:
Atrial Fibrillation, OSAS: Obstructive Sleep Apnea Syndrome
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Table 3. APACHE Il, CCl, surgical and medical complications, and cause and time of death in fatal cases

Patient 1 Patient 2 Patient 3  Patient4  Patient5  Patient 6 Patient 7 Mean+SD
Apache Il 36 42 38 4 4 42 31 38.71+£4.07
Predicted mortality 85.1 93.2 88.4 92.2 389 93.2 733 88.22+7.23
ca 3 Severe 4 Severe 3 Severe 3 Severe 4 Severe 2 moderate 2 moderate 3.00+0.81
Emergent + + + +
Surgical complication [Pneumothorax] + + + +
Respiratory arrest + + +
Severe dysrhythmia + +
Cause of death AMI Sepsis Sepsis AMI AMI Sepsis Sepsis
Time of death During procedure Day 12 Day 2 Hour 24 Hour 24 Day 2 Day 14

more appropriate than scoring systems (Aldrete) in cases where
communication with patient is required [11].

In our ERCP unit, standard monitoring with ECG, pulse oximetry,
and non-invasive blood pressure monitoring is employed in all
patients and a laryngoscope, anesthesia device, oxygen source,
defibrillator, emergent drugs, aspirator, and BIS monitorization
monitoring are readily available during ERCP. Standard moni-
toring was performed in all fatal cases who underwent ERCP in
our unit, where all physical conditions and equipment are avail-
able.

It was has been shown that hypoventilation which couldn't be
detected by routine monitoring and clinical assessment was de-
tected by capnography in children who underwent Gl endoscopy
under conscious sedation [12]. Lack of ETCO2 monitoring is one
of the limitations of our study.

According to the WHO, chronological age alone isn't a con-
traindication for ERCP or a risk factor for ERCP-related com-
plications [13]. It has been reported that frequency of failure,
hypoxia, and bleeding due to sphincterotomy is increased by
advancing age and that clinicians should be more careful fo-
ralert to complications in elder individuals [14], although it was
shown that ERCP can be safely employed for diagnostic and
therapeutic purposes in elder individuals in addition to infants
and, children and elder individuals [15-18]. Elder individuals
have a greater tendency to hypoxia, hypotension, and arrhyth-
mia [19-21].

In our study, 4 of the non-survivors were at an advanced age ac-
cording to WHO criteria. Of these, 3 patients died due to sepsis
while one patient died due to acute myocardial infarction.

It is well-known that obesity carries risk due to physiopatho-
logical (cardiac and respiratory) changes. Although there is no
study evaluating the relationship between sedoanalgesia and
BMI, it is obvious that obesity comprisesrepresents an addi-
tional challenge in the semi-prone position for the anesthesi-
ologist. In our study, presence of BMI>30 in the 4 patients who
died suggests that obesity can be an independent risk factor for
mortality in ERCP.

Although female gender comprises is a risk factor for surgical
complications, it was reported that the results may change in a
larger sample size [4]. There are studies reporting that gender
is no risk factor [22,23]. In our study, there was no significant
difference in gender (3 female and 4 male). We think that our
sample size is too small to draw a conclusion.

Another parameter that may influence on mortality is ASA risk
scoring. It is widely used in surgical practice in order to identify
risk for sedation and anesthesia; however, it is inadequate to

determine risk in ERCP procedures and can be misleading. In
our study, 4 of 7 patients had ASA Ill score with expected mor-
tality of 1.8-4.3 % whereas 2 had ASA Il score with expected
mortality of 0.27-0.40 %. A Ffatal course despite low expected
mortality was attributed to the fact that expected risk in ERCP
is more loosely related to specific complications which that
aren't included in the ASA scoring [24].

The APACHE Il (Acute Physiology and Chronic Health Evalua-
tion) scoring system is based on worste or most critical physi-
ological and laboratory parameters within the first 24 hours. It
is used in adults and provides information regarding estimated
mortality rate. In our study, among the 7 patients who died, the
minimum APACHE Il scores ranged from 31 to 42. The was
31 whereas maximum score was 42 among 7 patients died.
Mmean APACHE Il score was 38.71+4.07 and the mean expect-
ed mortality was 88.22+7.23 (Table 3).

The CCl (Charlson Comorbidity Index) is a scale for assessment
ofassessing comorbidity. The index (mild, moderate, severe, and
very severe) is calculated by adding scores of each comorbid
condition plus an additional one point for every 10 years after
40 years of age. In our study, the CCl was moderate in 2 and se-
vere in 5 cases. The Mmean CCl was 3.00+0.81 among patients.
APACHE Il and CCl were are considered to be more significant
than ASA score as a mortality index in elective ERCP proce-
dures. We think that APACHE Il and CCl can providebe more-ac-
curate guiding for prediction of mortality in ERCP procedures.
Repeated ERCP procedures due to failure or indication can
comprise a risk for post-ERCP pancreatitis and perforation. In
adults, endoscopy accounts for 75% of esophagus perforations.
The Ddistal esophagus adjacent to the cricopharyngeal muscle
is the most commonly involved portion. On a CT scan, pneumo-
mediastinum, mediastinitis, and contrast material extravasa-
tion can be seen. Pleural effusion or pneumothorax may develop
within 12-24 hours [5]. In our study, 2 patients underwent re-
peat ERCP (third procedure)] in emergent conditions. Of these,
one patient was admitted to the ICCIU due to intraoperative re-
spiratory distress, diffuse subcutaneous emphysema, and pneu-
mothorax and another patient due to severe dysrhyyhthmia and
respiratory arrest. The patient with pneumothorax died due to
septic shock in on the hour 48 after the procedure while the
patient with respiratory arrest died due to acute myocardial in-
farction inon the hour 24 [25].

In some studies, it has beenSome studies have reported that
complications are associated more strongly with the experience
of the endoscopy operator is importantthan with the rather
than number of procedures for complicationsthey have per-
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formed [26]. It has beenwas reported that an endoscopy opera-
tor should complete at least 180 procedures in order to perform
ERCP safely [(6]]. Our ERCP unit is an academic clinic providing
education and ERCP is performed under the supervision of ex-
perienced endoscopy operators.

Hyoscine-N-butylbromide is an anti-cholinergic agent that is
widely used to achieve duodenal relaxation during ERCP and
may comprise a risk for tachyarrhythmia and anaphylaxis. In
a study ofn 1177 cases, ChristensenCristian et. al. evaluated
complications of ERCP and reported that Hyoscine-N-butyl-
bromide doses >40 mg areis a risk factor for complications in
multivariate analysis [27]. Ozaslan et .al. observed ventricular
tachycardia, severe hypotension, and reversible AMI after 4
doses (20 mg; IV) of Hyoscine-N-butylbromide [28]. In our study,
we also observed AMI after intravenous Hyoscine-N-butylbro-
mide administration (>40 mg) and the patient died.

Infections following ERCP are the most important frequent
causes of procedure-related morbidity and mortality. Four of
the 7 fatal patients (%0.33%) of total ERCP patients) died due
to surgical complication and subsequent sepsis in our study.
Tachycardia, hypertension and enhanced sympathetic activity
may trigger myocardial ischemia or even AMI in patients at risk.
The Rremaining 3 patients (%0.20% of total ERCP patients)
died due to severe dysrhythmia and dyspnea followed by AMI
(non-specific complication) in our study [5]. Of the 7 fatal cases,
4 were emergent cases. Of these, 2 patients died due to AMI
including one patient who died during the procedure. We think
that this outcome might be attributed to emergent conditions.
In a review including 21 studies (16,685 patients), 6.85% of pa-
tients had specific complications with a mortality rate of 0.33%.
In another review including 14 prospective studies (12,973 pa-
tients), non-specific complications were assessed. It was found
that 1.33% of patients had non-specific complications with a
mortality rate of 0.87% [29]. In agreementConsistent with the
literature, the mortality rate was 0.47% among the 1471 pa-
tients in our study.

In conclusion, one should be careful about standard anesthesia
monitoring during the ERCP procedure. In selecting patients,
physical conditions should be carefully balanced against risk
factors that may increase mortality regardless of sedation
method used.
dard monitoring and patient selection in addition to physical
conditions against risk factors that may increase mortality re-
gardless of sedation method used in ERCP which is an out-of-
operating room anesthetic procedure. The patients should be
informed about the risks ofregarding mortality and potential
complications by taking comorbidities into account. We think
that using the APACHE Il score and CCl rather than the ASA
score can be more effective for predictingon of mortality.

In conclusion, one should be careful in stan-
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Oz

Amag: Enterik adenoviriisler cocuklarda akut ve uzamis ishal nedeni olarak
rota virtislerden sonra en sik goriilen ikinci viral gastroenterit ajanidir. Or-
talama trombosit hacmi (MPV), trombosit fonksiyon ve aktivasyonu goste-
ren bir belirtectir. MPV, farkli inflamatuar ve enfeksiyéz durumlarda, siste-
mik inflamasyonun siddetine gore artis ya da azalis gésterebilmektedir. Bu
calismanin amaci; adenoviriis gastroenteriti olan ¢ocuklarda bazi trombosit
indekslerinde ve diger laboratuvar parametrelerindeki degisikliklerin deger-
lendirilmesidir. Gereg ve Yontem: Adiyaman Kamu Hastaneleri Birligi Genel
Sekreterligine bagl ilce saglik tesislerinde Ocak 2014 - Aralik 2016 tarihleri
arasinda akut adenoviriis gastroenteriti tanisi konularak klinikte takibe alinan
5 yas alti 61 hasta ile 64 saglikli kontrol calismaya alindi. Bulgular: Adeno-
viriis gastroenteriti olan 61 gocugun 29'u kiz, 32’si erkek olup hastalarin yas
ortalamasi 23.70 +18.8 ay ( 2-60). Saglikl 64 cocuktan olusan kontrol grubu-
nun ise; 29'u kiz, 35'i erkek olup, yas ortalamasi 24,87+14,81 ay ( 1-54 ). PCT
ile PLT arasinda ise pozitif yonde anlamli ve yiiksek derecede korelasyon tes-
pit edildi. WBC, HGB, AST’ nin tanisal ayirt ediciliginin olabilecegi tespit edil-
di. Ayrica adenoviriis gastroenteritinde PCT’nin ve MPV'nin tanisal ayirt edici-
liginin olmadig tespit edildi. Tartisma: Adenoviriis gastroenteritli hastalarda
MPV degeri kontrol grubu ile karsilastirildiginda anlaml olarak diisiik bulun-
du. Bu nedenle MPV'nin adenoviris gastroenteritlerinde negatif akut faz re-
aktani olarak kullanilabilecegi dustindld.

Anahtar Kelimeler
Ortalama Trombosit Hacmi; PCT; Adenovirus; Gastroenterit

Abstract

Aim: Enteric adenoviruses are the second most common cause of acute and
prolonged diarrhea due to viral gastroenteritis after rotaviruses. Mean plate-
let volume (MPV) is a marker of platelet function and activation. MPV can in-
crease or decrease based on the severity of systemic inflammation in various
inflammatory and infectious conditions. The aim of this study was to evalu-
ate the changes in some platelet indices and other laboratory parameters in
children with adenovirus gastroenteritis. Material and Method: A total of 61
patients aged under 5 years who were diagnosed with acute adenovirus gas-
troenteritis in the county healthcare facilities affiliated with the Adiyaman
General Secretariat of Public Hospitals between January 2014 and December
2016 and clinically followed-up at the clinic were included in the study to-
gether with 64 healthy control subjects. Results: The 61 patients with adeno-
virus gastroenteritis consisted of 29 females and 32 males with a mean age
of 23.70 £18.8 (2-60) months. The 64 healthy children in the control group
consisted of 29 females and 35 males with a mean age of 24.87+14.81 (1-
54) months. We found a significant and highly positive correlation between
PCT and PLT. WBC, HGB, AST were found to have potential value for the dif-
ferential diagnosis. We also found that PCT and MPV had no diagnostic value
in the differential diagnosis of adenovirus gastroenteritis. Discussion: The
MPV value was significantly lower in the adenovirus gastroenteritis patients
than the control group. We therefore believe that MPV could be used as a
negative acute phase reactant in adenovirus gastroenteritis.
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Introduction

Adenoviruses are double-stranded DNA viruses of the Adeno-
viridiae family. They have seven types from A to G with more
than 50 serotypes and can infect many tissues such as the re-
spiratory system, the eye and the gastrointestinal system [1,2].
Enteric adenoviruses are the second most common cause of
acute and prolonged diarrhea due to viral gastroenteritis after
rotaviruses. Pediatric gastroenteritis is known to cause severe
symptoms and signs such as nausea, diarrhea, electrolyte im-
balance and even death, especially in small children and infants
[3-5]. Epidemics of adenovirus gastroenteritis can occur as vi-
rus excretion continues for a short time after recovery [6].
Mean platelet volume (MPV) is a marker reflecting platelet ac-
tivation and function and can be easily measured by routine
whole blood count devices [7,8]. Platelets are known to have an
important role in the pathogenesis of diseases associated with
local or systemic inflammation [9,10]. MPV has been shown
to increase or decrease in various infectious and inflamma-
tory disorders [11,12]. Changes in MPV and platelet functions
have been reported in gastroenteritis cases due to rotavirus,
Entamoeba histolytica and non-infectious agents. However, we
did not come across any previous studies on the MPV response
in adenovirus gastroenteritis. This is the first study in the lit-
erature evaluating the effect of adenovirus gastroenteritis on
platelet function parameters in laboratory tests performed at
intake. The aim of the study was to compare MPV values and
other laboratory tests in adenovirus gastroenteritis patients
and a control group under the age of 5, and also to investigate
whether MPV and PTC values have diagnostic value in adenovi-
rus gastroenteritis.

Material and Method

A total of 125 cases, under the age of 5 years, consisting of
61 patients who had presented to the pediatric outpatient de-
partment at the county healthcare facilities affiliated with the
Adiyaman General Secretariat of Public Hospitals between Jan-
uary 2014 and December 2016 with a symptom of diarrhea and
who were diagnosed with acute adenovirus gastroenteritis and
clinically followed-up and 64 healthy control subjects were in-
cluded in this retrospective, controlled and sectional study. The
data in the hospital information management system of ad-
enovirus gastroenteritis patients and the healthy children seen
between the above dates were retrospectively reviewed and the
results of the laboratory tests conducted at presentation were
statistically analyzed. In total, the data of 3397 children under
the age of 5 years who presented to the relevant health institu-
tion between January 2014 and December 2016 due to diarrhea
were reviewed. We excluded patients with a history of drug use
(antibiotics or other drugs), anemia, co-infection, chronic dis-
ease, and those with no adenovirus on fecal analysis or where
other factors were found on macroscopic/microscopic fresh
stool analyses or stool culture samples, leaving 61 adenovirus
gastroenteritis cases in the patient group. The control group
consisted of 64 age-matched healthy children who presented
to the same healthcare institution for a routine check. The nec-
essary official permissions and the ethics committee approval
were obtained from the relevant institutions before the study.
Demographic characteristics, whole blood count (CBC) and C-

reactive protein (CRP) values and other biochemical test results
at presentation of all children included in the study were evalu-
ated. Our aim was to compare MPV values between the two
groups and to investigate the diagnostic value of MPV as a
marker in adenovirus gastroenteritis.

We only included the data of the cases where the CBC analysis
results were available within 45 minutes of drawing the venous
blood. The volume impedance method on the Abbott Cell-Dyn
3700 hematology analyzer system (Abbott Diagnostics Im-
age 3700SL) was used with standard tubes containing a fixed
amount of K3-EDTA for the CBC analyses. CRP levels were mea-
sured with the turbidimetric experiment method using the Ab-
bott Architect 4000 system and the Abbott 8000 modular sys-
tem (Abbott Diagnostics, architect c4000 and architect c8000).
The constant variables obtained from the study were expressed
as mean + standard deviation and median (minimum-maxi-
mum) and the categorical variables as n (%). The chi-square
test was used in the analysis of categorical variables. A sta-
tistically significant difference in terms of constant variables
was being tested between the groups and the compliance of
the variables with the normality assumption was checked and
appropriate tests were used. The tests used depending on the
distribution were the t-test or the non-parametric alternative,
the Mann-Whitney U test for independent groups. We used
Pearson’s correlation test for data with a normal distribution
and Spearman’s correlation test for those without. ROC analysis
was conducted to determine the diagnostic value of the param-
eters. When a cut-off value could not be identified, the normal
limits of the parameters were used and accuracy criteria were
obtained from the variable that had been made categorical. A
p <0.05 was accepted as statistically significant for the deter-
mined differences. The IBM SPSS ver. 20 software program was
used for data analysis.

The study was initiated upon approval by the Local Ethics Com-
mittee of Firat University in accordance with the Helsinki Dec-
laration.

Results

The 61 children with adenovirus gastroenteritis (Group-1)
consisted of 29 (47.5%) females and 32 (52.5%) males with
a mean age of 23.70 +18.8 (2-60) months. The 64 healthy chil-
dren (Group-2) consisted of 29 (45.3%) females and 35 (54.7%)
males and the mean age was 24.87 +14.81 (1-54) months.
Evaluation of the gender revealed that the female and male
ratios were statistically similar between the groups (p=0.803).
In this study, there was no statistically significant difference
in term of age ratios between the two groups (p=0.312). The
MPV value was significantly lower in adenovirus gastroenteri-
tis patients than in the control group (p = 0.048). While WBC
and AST values were significantly higher in Group-1 compared
to the control group (p<0.05), the HGB value was significantly
lower (p=0.021). The mean values of the laboratory parameters
in the study groups are presented as mean+SD and mean (min-
max) in Table 1.

The correlation tests showed a significant but weak positive cor-
relation between PCT and the WBC and BUN values (p=0.00T;
p=0.036, respectively); a significant and highly positive correla-
tion between PCT and PLT (p <0.001); and a significant but weak
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Table 1. The disturibution of laboratory parameters of patients and control
groups

Group 1 Group 2
Parameters Mean+SD Mean+SD P
Med(Min-Max) Med(Min-Max)

0.26+0.10 0.25+0.06 0.479
PCT (%)

0.24(0.08-0.63) 0.26(0.01-0.38)

8.32+1.92 8.85+0.79 0.048*
MPV (fl)

8.30(3.95-13.20) 9.00(7.20-10.50)

9.87+3.28 7.60+1.44 <0.001*
WBC (103 /pL)

9.92(3.60-17.60) 7.75(3.94-9.93)

11.93+1.32 12.39+0.83 0.021*
HGB (g/dL)

11.80(7.95-14.30) 12.30(11.10-14.30)

307.07+111.10 287.5+59.02 0.224
PLT (103 /L)

286.00(124.00-641.00) 295.00(160.00-381.00)

0.57+0.58 0.51+0.88 0.094
CRP (mg/L)

0.38(0.02-2.10) 0.21(0.01-5.67)

16.41+7.01 15.56+5.45 0.449
BUN (mg/dL)

17.00(1.86-35.00) 14.00(3.00-26.00)
KREATININ 0.40£0.10 036011 0072
(mg/dL) 0.40(0.15-0.61) 0.35(0.13-0.59)

19.78+8.30 21.83+7.90 0.063
ALT (UL)

16.00(10.00-44.00) 20.50(9.00-44.00)

36.02+12.45 26.83+9.72 <0.001*
AST (UL)

34.00(19.00-87.00) 26.00(6.00-41.00)

The data presented as mean + SD . *P < 0.05 statistical significant

PCT: Plateletcrit. MPV: Mean Platelet Volume. WBC: White Blood Cell Count.
Hgb: Hemoglobin. PLT: Platelet Count. CRP: C-Reaktif Protein. BUN: Blood Urea
Nitrogen. AST: Aspartat Aminotransferaz. ALT: Alanin Aminotransferaz.

negative correlation between PCT and creatinine (p =0.009) in
group-1. We also found a positive correlation between MPV and
ALT and a significant but weak negative correlation between
MPV and creatinine (p= 0.003; p<0.001, respectively). Correla-
tion test analysis results are presented in Table 2.

Table 2. The relationship of with other blood parameters of PCT and MPV

Parameters PCT MPV

r(p) r(p)
WBC (103 /pL) 0.28 (0.001)* -0.13 (0.156)
HGB (g/dL) -0.10 (0.280) -0.11 (0.210)
PLT (103 /pL) 0.76 (<0.001)* -0.16 (0.074)
CRP (mg/L) 0.02 (0.816) 0.06 (0.508)
BUN (mg/dL) 0.19 (0.036)* 0.09 (0.327)
KREATININ (mg/dL) -0.232 (0.009)* -0.315 (<0.001)*
ALT (U/L) 0.152 (0.091) 0.26 (0.003)*
AST (U/L) 0.03 (0.706) -0.12 (0.172)

r: Correlation coefficient. *P < 0.05 statistical significant

PCT: Plateletcrit. MPV: Mean Platelet Volume. WBC: white blood cell count.
Hgb: Hemoglobin. PLT: Platelet Count. CRP: C-reaktif protein. BUN: Blood Urea
Nitrogen. AST: Aspartat Aminotransferaz. ALT: Alanin Aminotransferaz.

ROC analysis was conducted to identify whether MPV and some
other parameters had diagnostic value in adenovirus gastroen-
teritis. ROC analysis showed PCT (AUC=0.483; p=0.746; 95%
Cl: 0.379-0.588) and MPV (AUC=0.402; p=0.059 95% Cl: 0.296-
0.508) did not have differential diagnostic value while WBC
(AUC=0.705; p=0.001, 95% CI: 0.609-0.802), HGB (AUC=0,389;

p=0.033, 95% Cl: 0.287-0.491) and AST (AUC=0.709; p=0.001,
95% Cl: 0.620-0.798) did. ROC analysis results for MPV and the
other parameters are presented in Figure 1.

Figure 1. The ROC curve analysis of MPV, PCT and other laboratory parameters

The MPV parameter that was made categorical by using the
normal limits in the literature was seen to create a statistically
significant difference on cross-tabulation of the groups and ac-
curacy criteria were obtained. We found that the categorical
state of the MPV parameter based on its normal limits (7.2-
11.1 fl) could be used in the diagnosis and 100% of healthy
individuals were classified correctly (sensitivity 39.3%, specific-
ity: 100%, positive predictive value: 100%, negative predictive
value: 63.4%). We also determined the relative values for the
parameters of WBC (sensitivity 47.5%, specificity: 98.4%, posi-
tive predictive value: 96.7%, negative predictive value: 66.3%)
and AST (sensitivity 27.9%, specificity: 100%, positive predic-
tive value: 100%, negative predictive value: 27.9%).

Discussion

The MPV value was found to be significantly lower in patients
with adenovirus gastroenteritis than in the control group. A
positive relationship was shown between MPV and AST. WBC,
HGB and AST did not show value for use in the differential di-
agnosis.

There is no previous study on MPV levels in adenovirus gas-
troenteritis patients in the literature. We found two studies on
MPV levels in rotavirus gastroenteritis, two on MPV levels in
patients infected with Entamoeba histolytica and one study on
MPV levels in children with infectious and non-infectious diar-
rhea [13-17]. Mete et al. and Celik et al. reported decreased
MPV values in patients with rotavirus gastroenteritis and sug-
gested using MPV as a negative acute phase reactant [13,14].
Celik et al. found increased MPV values while Matowick-Karna
et al. reported decreased MPV levels in acute gastroenteritis
due to Entamoeba histolytica [16,17]. Additionally, Kiiciik et al.
reported the MPV values in patients with acute bacterial diar-
rhea to be higher than in patients with non-infectious and viral
diarrhea [15]. MPV values in children with adenovirus gastro-
enteritis were found to be lower than in the control group in
this study as in studies by Mete et al. and Celik et al. [13,14].
However, Turhan et al. found MPV values in patients with inac-
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tive hepatitis B to be higher than in the control group [18]. Ekiz
et al. showed thrombocytopenia and increased MPV in Crimean
Congo Hemorrhagic Fever (CCHF) when compared with the con-
trol group [19]. Aydemir et al. found a significant increase in the
MPV value within the first three days in gram-negative sepsis
patients [20].

All these studies demonstrate that MPV can increase or de-
crease according to the severity of the systemic inflammation
in various inflammatory and infectious situations. Although the
exact mechanism is unknown, it is believed that MPV can in-
crease in low grade inflammation due to the presence of large
platelets in the circulation, whereas it can decrease due to the
consumption of these large platelets in the vascular segment of
the inflammation area in case of severe inflammation [11-13].
The decrease in the MPV level observed in studies conducted
on inflammatory gastrointestinal diseases such as acute ap-
pendicitis, acute gastroenteritis, intestinal tuberculosis and
inflammatory intestinal disorders can support this hypothesis,
but new studies on larger populations and other inflammatory
disorders where inflammation markers are also evaluated are
required. CD62, CD63, GPIIb/Illa, PF4 and thromboglobulin are
tests that show platelet activation but are not included in rou-
tine analyses as they require special equipment and have high
cost [21]. However, MPV measurement is a low-cost, highly
efficient and useful method showing platelet function and ac-
tivation that can easily be included in the whole blood count
in most medical facilities [7,8]. When all these advantages are
considered, MPV can be recommended as a positive or negative
marker in inflammatory and infectious diseases.

A significant and strong positive correlation was found between
PCT and PLT and a significant but weak negative correlation
between PCT and creatinine in Group-1 in the correlation test
conducted in this study. Also, a positive correlation between
MPV and ALT and a significant but weak negative correlation
between MPV and creatinine were found. We found that PCT
and MPB had no differential diagnostic value in adenovirus gas-
troenteritis but WBC, HGB and AST could help the differential
diagnosis in the ROC analysis conducted.

A decrease in MPV value was found in children with adenovi-
rus gastroenteritis when compared to the control group in this
study. We also found that PCT and MPV had no diagnostic value
but WBC, HGB and AST could help the differential diagnosis in
adenovirus gastroenteritis. MPV can be used as an acute phase
reactant in children with acute gastroenteritis as MPV mea-
surement is an inexpensive and useful test that can easily be
performed in most medical facilities.
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Oz

Amag: Calismanin amaci plazma hiicreli myelom (PHM)'da anjiogenez ile ilis-
kili parametrelerden vaskuler endotelyal buytime faktori (VEGF) ve p300 eks-
presyonu ile mikrodamar yogunlugunu (MDY) arastirmak idi. Gereg ve Yon-
tem: PHM tanili 45 hastaya ait parafine gémuli kemik iligi biyopsilerine im-
miinhistokimyasal olarak p300, VEGF ve Faktér VI iliskili antijen (MDY'yi he-
saplamak icin) uyguland:. Histomorfolojik faktérler, klinik ve laboratuvar bul-
gular ve toplam sag kalim (TSK), p300 ekspresyonu, VEGF ekspresyonu ve
MDY ile korele edildi. Bulgular: Yiiksek (=%50) VEGF ekspresyonu ile diffuiz in-
filtrasyon patterni ve yiiksek plazma hiicre infiltrasyon orani arasinda anlam-
I iliski saptandi (p=0.014, p=0.002, sirasi ile). Yiksek MDY, diffiiz infiltrasyon
patterni ve artmig CRP diizeyi ile direkt korelasyon géstermekteydi (p=0.026,
p=0.015, sirasi ile). p300, VEGF ve MDY’ye gore sag kalanlarin ytizdesi ve TSK
acisindan anlaml bir fark saptanmadi. p300, VEGF ve MDY arasinda anlam-
I iliski gozlenmedi. Tartisma: Bulgularimiz, kemik iligi infiltrasyon paterni ve
neoplastik hiicrelerin miktari ile MDY ve VEGF ekspresyonu arasinda anlam-
I iliski oldugunu ortaya koymustur. p300’tin histomorfolojik prognostik pa-
rametreler, MDY, VEGF ekspresyonu ve TSK ile iliskisi olmadigI saptanmak-
la birlikte, bildigimiz kadariyla bu ¢alisma, PHM’li hastalarda p300 ekspres-
yonunun potansiyel prognostik roltini arastiran ilk calisma olma 6zelligi tasi-
maktadir. Sonug olarak, anjiyogenez ile myelom hiicreleri arasindaki etkilesi-
min yani sira PHM'de artmis kemik iligi anjiyogenezisinin prognostik roliiniin
daha kapsamli calismalarla aydinlatiimasi gerekmektedir.

Anahtar Kelimeler
Plazma Hiicreli Myelom; p300; CREB; Anjiyogenez; VEGF; immiinohistokimya

Abstract

Aim: The aim of the study was to evaluate angiogenesis-related parameters
including vascular endothelial growth factor (VEGF), p300 expression, and
microvessel density (MVD) in plasma cell myeloma (PCM). Material and Meth-
od: p300, VEGF, and Factor VIII related antigen (for measurement of MVD)
were applied to the paraffin-embedded bone marrow sections of 45 pa-
tients with PCM, immunohistochemically. Histomorphologic factors, clinical
and laboratory findings, and overall survival (OS) were correlated with p300
and VEGF expression, and MVD. Results: VEGF overexpression (=50%) was
significantly associated with diffuse infiltration pattern and high percent-
age of plasma cell infiltration (p=0.014, p=0.002, respectively). Higher MVD
was directly correlated with diffuse infiltration pattern and increased CRP
levels (p=0.026, p=0.015, respectively). No significant difference was noted
in percentage of survivors and OS with respect to p300, VEGF, and MVD. No
significant correlation was noted between p300 expression, VEGF expres-
sion, and MVD. Discussion: Our findings revealed significant association of
bone marrow infiltration pattern and quantity of neoplastic cells with MVD
and VEGF expression. Although no association of p300 was shown with his-
tomorphologic prognostic parameters, MVD, VEGF expression, or OS, this is
the first study investigating the potential prognostic role of p300 expression
in PCM, to the best of our knowledge. In conclusion, more-comprehensive
studies are needed to further elucidate the interaction between angiogenesis
and myeloma cells as well as the prognostic role of increased bone marrow
angiogenesis in PCM.
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Introduction

Plasma cell myeloma (PCM) is a haematological malignancy
characterized by accumulation of clonal malignant plasma cells
predominantly within the bone marrow (BM) [1]. The role of
proliferation, apoptosis, and angiogenesis-related defects has
been considered in the pathogenesis of PCM, while a very het-
erogeneous prognosis of the disease necessitates assessment
of prognostic factors and prognostic stratification for imple-
mentation of individualized targeted therapy [2].

Progressive increase in the bone marrow microvessel density
(MVD) is a prominent feature of active PCM, while along with
increased angiogenic cytokine expression it has been associ-
ated with pathogenesis and progression of PCM as well as sur-
vival [1].

Although the exact mechanisms regulating the progressive in-
crease in angiogenesis in PCM remain unclear, expression of
proangiogenic molecules such as vascular endothelial growth
factor (VEGF) with stimulatory effects on endothelial cell
growth and microvascular permeability is considered to drive
tumor related angiogenesis and to influence critical steps of
myeloma pathogenesis and progression [3-8].

The hypoxic microenvironment of bone marrow in PCM induces
tumor angiogenesis via expression of hypoxia-inducible tran-
scription factor 1 alpha (HIF-1 a) that leads to the upregula-
tion of proangiogenetic VEGF and to subsequent increase in
the bone marrow angiogenesis and thus growth of myeloma
cells[9-11].

In hypoxic conditions, HIF-1 a can also interact with its tran-
scriptional coactivators including p300 and cyclic AMP response
element-binding (CREB) protein (CBP), highly homologous pro-
teins that are required for the optimal function of HIF-1a tran-
scription machinery and subsequent angiogenesis. They have
also been shown to play a role in tumorigenesis [11-12]. To our
knowledge no data exist investigating the potential prognostic
role of p300 expression in patients with PCM.

The present study was designed to evaluate angiogenesis-re-
lated immunohistochemical parameters including VEGF, MVD,
and p300 in newly-diagnosed PCM patients in terms of their
potential association with clinicopathological and laboratory
parameters, histomorphologic prognostic factors, and survival.

Material and Method

Study population

After obtaining ethics committee approval from Gazi University
School of Medicine and informed consents, 76 consecutive pa-
tients with newly-diagnosed PCM between 2001 and 2010 at
Gazi University School of Medicine were enrolled. 45 of 76 pa-
tients [mean (SD) age: 58.6(10.8) years; 62.2% were males] who
had available clinical data and paraffin-embedded tissues for
the immunohistochemical analysis of p300 expression, VEGF
expression, and MVD were included in this study.

Assessments

Data on patient demographics, disease characteristics including
clinical stage (I-Ill), risk group (low, moderate, high), and labo-
ratory findings [serum M protein (IgG, IgA, IgD, kappa, lambda,
non-secretory), light chain (kappa, lambda), hemoglobin (g/dL),
WBC (e3/IV), platelet count (e3/IU), serum calcium (mg/dL), se-

rum creatinine (mg/dL), B2-microglobulin (g/dL), serum albumin
(g/dL), C-reactive protein (CRP; mg/L), lactate dehydrogenase
(LDH; U/L), erythrocyte sedimentation rate (ESR; mm/h), pro-
teinuria (g/24 h) and presence of urinary M protein] were re-
trieved from medical records at initial diagnosis. The clinical
stage of the patients was classified according to the Durie and
Salmon’s criteria [13]. Risk groups were examined according to
the classification of Bataille et al. depending on serum CRP and
beta-2 microglobulin (B2M) levels [14].

Formalin-fixed paraffin-embedded bone marrow specimens
were re-evaluated in terms of histomorphologic factors and im-
munohistochemical analysis for p300 expression, VEGF expres-
sion, and MVD. Demographic, clinical and laboratory parame-
ters, as well as overall survival were evaluated with respect to
level of p300 expression, VEGF expression, and MVD.

Histopathological examination

Hematoxylin and eosin- and CD138-stained sections of bone
marrow prepared at the time of initial diagnosis were obtained
from the archive of the Department of Pathology and re-evalu-
ated for identification of plasmacytic differentiation and immu-
nohistological assessment of plasma cell morphology, the per-
centage of plasma cell infiltration (<20%; 20-49% and >50%),
and the histological infiltration pattern.

Plasma cell morphology was cytologically sub-graded according
to level of differentiation into low-grade (characterized by pre-
dominantly small cells), intermediate-grade (with predominant-
ly cleaved, polymorphous, asynchronous cells), or high-grade
(where most tumor cells are plasmablastic) cells as defined by
Bartl [15].

The histological infiltration pattern was classified as interstitial
(interstitial or interstitial and sheet-like), nodular (interstitial
nodular or nodular), or diffuse (diffuse or sarcomatoid) infiltra-
tion pattern [15].

Immunohistochemical analysis

For immunohistochemical staining, 3- to 4-pm thick tissue sec-
tions were cut on slides from formalin-fixed, paraffin-embedded
bone marrow biopsies of the patients. The slides were deparaf-
finized for 2 hours in a 60°C oven, and stained for Factor VIl re-
lated antigen (vonWillebrand factor Ab-2; 1:100 dilution, clone
F8/86, mouse monoclonal, Neomarkers, USA), VEGF (1:50 dilu-
tion, clone VG1, mouse monoclonal, IgG1 Kappa, Thermo Scien-
tific, USA), p300 (1:50 dilution, clone Sc-585, rabbit polyclonal,
IgG, Santa Cruz, USA), and CD138 antibody (1:40 dilution, rabbit
polyclonal, 1gG, ThermoFisher Scientific, Rockford, USA) in an
automatised stainer (Ventana automated immunostainer Dis-
covery XT, Ventana Medical Systems Inc., Tucson, USA) by us-
ing established protocols. Immunostaining was completed with
the diaminobenzidine (DAB) detection kit (Ventana), which uses
a streptavidin-biotin technique and hematoxylin as a counter-
stain. Sections of breast invasive ductal carcinoma for p300,
angiosarcoma for VEGF, placenta for Factor VIII, and tonsil for
CD138 were used as positive controls. For negative controls,
the primary antibodies were omitted. Cytoplasmic staining was
considered as positive for Factor VIIl and VEGF; nuclear staining
was considered as positive for p300; and membranous staining
was considered as positive for CD138. Each slide was evaluated
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under a light microscope (BX53, Olympus, Tokyo, Japan) by two
referral pathologists (SS, NA) blinded to the cases.

The measurement of MVD was determined immunohistochemi-
cally with Factor VIII. Any positively stained endothelial cell or
endothelial cell cluster that was clearly separated from adja-
cent microvessels was considered as a single, countable mi-
crovessel. Slides stained with antibodies to Factor VIII antigen/
von Willebrand complex were first scanned with light micros-
copy under low power (x10 objective) to identify areas with the
greatest number of microvessels (hot spots). The microvessels
(capillaries and small venules) at hot spots were counted at one
high power field (HPF) (x40 objective with eyepiece diameter
of 0.65 mm) of the microscope. Then, MVD was counted as the
average number of vessels in the three hot spots. Microvessels
were identified as endothelial cells either single or clustered
in nests or tubes, clearly separated from one another, with or
without lumen not exceeding 10 micrometers in transverse
diameter. Larger vessels and vessels in the periosteum were
excluded. MVD was categorized into two groups based on the
number of microvessels including low (<20 microvessels/HPF)
and high (=20 microvessels/HPF) MVD.

The p300 (low expression: <30%; high expression: 230%) and
VEGF (low expression: <10%; moderate expression: 10-49%;
high expression: =50%) expressions were evaluated based on
the percentage of positive plasma cells.

Statistical analysis

Statistical analysis was conducted using SPSS software, ver-
sion 15.0. Chi-square (x?) and Fisher’s exact tests for the com-
parison of categorical data, while numerical data were analyzed
using Student t-test and ANOVA. Spearman correlation analysis
was used to analyze correlation between immunohistochemi-
cal parameters. Survival analysis was made via Kaplan-Meier
analysis and comparisons were made via Log-Rank test. Data
were expressed as “mean (standard deviation, SD)”, minimum-
maximum, and percent (%) where appropriate. p<0.05 was con-
sidered statistically significant.

Results

Demographic and clinical characteristics

Most of the patients had clinical stage II-lll disease (82.2%)
with intermediate-grade cytology (62.2%), diffuse type of in-
filtration pattern (44.4%), and plasma cell infiltration of =50%
(68.9%) and were categorized into the moderate risk group
(50.0%) (Table 1).

Overall, mean (SD) MVD score was 23.7(13.2, ranged 3 to 54)
microvessels/HPF, while MVD score was <20 microvessels/HPF
in 19(42.2%) patients, and =20 microvessels/HPF in 26(57.8%)
patients (Fig 1).

Mean (SD) extent of VEGF expression was 64.2 (29.2, ranged 5
to 100)%, while VEGF expression was <10%, 10-49% and =50%
in 3(6.7%), 11(24.4%) and 31(68.9%) patients, respectively (Fig
2).

Mean (SD) p300 expression was 38.7 (31.8, ranged O to 90)%;
while p300 expression was <30% in 17(37.8%) and =30% in
28(62.2%) patients (Fig 3).

No significant difference was noted in patient demograph-
ics, clinical stage, histomorphologic prognostic factors, or risk

group in terms of p300 expression (Table 1).

Higher (=50%) than lower (<50%) VEGF expression (85.0% vs.
15.0%, p=0.014) and higher (=20 microvessels/HPF) than lower
(<20 microvessels/HPF) MVD scores (80% vs. 20%, p=0.026)
were more likely seen in patients with diffuse type plasma cell
infiltration pattern (Table 1).

Higher (=50%) than lower (<50%) VEGF expression (83.9% vs.
16.1%, p=0.002) was more commonly noted in patients with
high (=50%) percentage of plasma cell infiltration. No signifi-
cant difference was noted in patient demographics, clinical
stage, pattern of plasma cell infiltration, risk group in terms of
level of VEGF, and MVD score (Table 1).

Survival

The survival analysis was performed for 42 patients. After me-
dian (min-max) 17 months (ranged 2 to 94 months) of follow-
up, duration of overall survival was median 65.0 months (ranged
25.9 to 104.1 months) and 29 of 42 (69.0%) patients were still
alive at the time of study. (Table 1, Fig 4).

No significant difference was noted in percentage of survivors
and median duration of OS with respect to p300, VEGF, and
MVD (Table 1, Fig 4).

Laboratory parameters

Higher (=20 microvessels) than lower (<20 microvessels) MVD
scores (78.3% vs. 21.7%, p=0.015) were more likely seen in pa-
tients with CRP levels of =6 mg/L (Table 2).

None of the laboratory parameters showed a significant change
with respect to p300 or VEGF. Apart from CRP, no significant
change was observed in laboratory parameters also with re-
spect to MVD (Table 2).

Correlation between p300 expression, VEGF expression, and
MVD score

No significant correlation was noted between p300 expression,
VEGF expression, and MVD score (Table 3).

Discussion

Our findings revealed association of diffuse plasma cell infiltra-
tion pattern with increased VEGF expression and higher MVD
scores in patients with PCM. Also, higher percentage of plasma
cell infiltration and higher CRP levels were associated with in-
creased VEGF expression and higher MVD scores, respectively.
p300 expression was not associated with any of the prognos-
tic factors related to plasma cell infiltration, while none of the
angiogenesis-related immunohistochemical parameters was
associated with cytological grade or survival.

PCM is the first haematological malignancy in which a signifi-
cant correlation of angiogenesis with prognosis and survival
has been identified [16]. Bone marrow MVD was shown to be
significantly increased in PCM compared to monoclonal gam-
mopathy of undetermined significance (MGUS) and also in ac-
tive versus non-active myeloma [1,17] as well as in stage II-llI
versus stage | myeloma [3].

The type of infiltration pattern is considered to reflect the stage
of disease with identification of interstitial and nodular pat-
terns when hematopoiesis is still preserved, unlike occurence of
diffuse inflitration with disease progression that results in the
supression of hematopoiesis [18].
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Table 1. Demographic and clinical characteristics with respect to p300 expression, VEGF expression, and MVD score categories (n=45)

p300 expression VEGF expression MVD score (microvessel) Total (n=45)

<%30 =%30 p value <%10 10-49% 2%50 p value <20 =20 p value

(n=17) (n=28) (n=3) (n=11) (n=31) (n=19) (n=26)
Age, 59.8(11.9) 57.9(10.2) 0.593a 51.0(23.3) 64.5(10.8) 57.2(10.1) 0.066b 586(11.7) 58.6(0.3) 0.997a  58.6(10.8)
mean(SD)
Age group, n(%)
<50 2(22.2) 7(77.8) 0.447 2(22.2) 1(11.7) 6(66.7) 0.142 3(33.3) 6(66.7) 0.712 9(20.0)
=50 15(41.7) 21(58.3) 1(2.8) 10(27.8) 25(69.4) 16(44.4) 20(55.6) 36(80.0)
Gender, n(%)
Female 7(41.2) 10(58.8) 0.961 2(11.8) 4(23.5) 11(64.7) 0.674 9(52.9) 8(47.1) 0.410 17(37.8)
Male 10(35.7) 18(64.3) 1(3.6) 7(25.0) 20(71.4) 10(35.7) 18(64.3) 28(62.2)
Clinical stage,
n(%)
Stage | 5(62.5) 3(37.5) 0.204 1(12.5) 1(12.5) 6(75.0) 0.455 5(62.5) 3(37.5) 0.236 8(17.8)
Stage II-1ll 12(32.4) 25(67.6) 2(5.4) 10(27.0) 25(67.6) 14(37.8) 23(62.2) 37(82.2)
Plasma cell differentiation, n(%)
Low grade 6(40.0) 9(60.0) 0.764 1(6.7) 5(33.3) 9(60.0) 0.841 5(33.3) 10(66.7) 0.762 15(33.3)
Intermediate 11(39.3) 17(60.7) 2(7.1) 6(21.4) 20(71.4) 13(46.4) 15(33.3) 28(62.2)
grade
High grade 0(0.0) 2(100.0) 0(0.0) 0(0.0) 2(100.0) 1(50.0) 1(50.0) 2(4.4)
Pattern of plasma cell infiltration, n(%)
Interstitial 5(35.7) 9(64.3) 0.132 3(21.4) 6(42.9) 5(35.7) 0.014 8(57.1) 6(42.9) 0.026 14(31.1)
Nodular 7(63.6) 4(36.4) 0(0.0) 2(18.2) 9(81.8) 7(63.6) 4(36.4) 11(24.4)
Diffuse 5(25.0) 15(75.0) 0(0.0) 3(15.0) 17(85.0) 4(20.0) 16(80.0) 20(44.4)
Percentage of plasma cell infiltration, n(%)
<20% 2(50.0) 2(50.0) 0.796 1(25.0) 1(25.0) 2(50.0) 0.002 2(50.0) 2(50.0) 0.082 4(8.9)
20-49% 3(30.0) 7(70.0) 2(20.0) 5(50.0) 3(30.0) 7(70.0) 3(30.0) 10(22.2)
=50% 12(38.7) 19(61.3) 0(0.0) 5(16.1) 26(83.9) 10(32.3) 21(67.7) 31(68.9)
Risk group, n(%)
Low 3(42.9) 4(57.1) 0.373 1(14.3) 1(14.3) 5(71.4) 0.663 3(42.9) 4(57.1) 0.659 7(25.0)
Moderate 5(35.7) 9(64.3) 1(7.1) 5(35.7) 8(57.1) 5(35.7) 9(64.3) 14(50.0)
High 5(71.4) 2(28.6) 0(0.0) 1(14.3) 6(85.7) 1(14.3) 6(85.7) 7(25.0)
Survival, n(%)
Survivor 13(44.8) 16(55.2) 0.305 3(10.3) 78(24.1) 19(65.5) 0.153 14(48.3) 15(51.7) 0236 29(69.0)
Non-survivor 4(30.8) 9(69.2) 0(0.0) 2(15.4) 11(84.6) 4(30.8) 9(69.2) 13(31.0)
Overall NA 43(40-43) 0.4626c NA NA 65(40-65) 0.6314c  NA 65(40-65) 0.1708c  65(25.9-104.1)
survival
(month),
median
(95 %Cl)

MVD: microvessel density; VEGF: Vascular endothelial growth factor
X2 test, aStudent t-test, b ANOVA, cLog-Rank Test,

High percentage of plasma cells infiltration in bone marrow has
been suggested to be a reliable predictor of relapse in PCM
patients [19], while advanced grade plasma cell infiltration pat-
tern, reflecting a high tumor burden, has been associated with
high plasma cell count and poor prognosis [20].

VEGF activity was shown to be associated with tumor grade
and prognosis in PCM, while in vivo inhibition of VEGF-induced
angiogenesis by antibodies against VEGF was reported to re-
sult in suppression of tumor growth [8,21]. Also, high tumor
burden and diffuse pattern of infiltration were reported to be
associated with higher MVD along with a highly significant cor-
relation between MVD and histologic grade of tumor, extent of
bone marrow infiltration, proliferative activity, and treatment
response in patients with PCM [22-24].

Hence, association of diffuse plasma cell infiltration pattern
both with increased VEGF expression and higher MVD score and

association of the high percentage of plasma infiltration with
increased VEGF expression in our cohort seem to indicate the
role of angiogenesis in promoting disease progression in PCM
and supporting the association of increased angiogenesis with
advanced PCM [21].

A high clinical stage/cytological grade in PCM has been associ-
ated with higher rate of proliferation, higher intratumoral vas-
cularity, and increased VEFG in the neoplastic cells as well as
increased MVD [2,8]. However, unlike other plasma cell related
prognostic factors including type of bone marrow infiltration
and quantity of neoplastic cells, the morphology of the cells
was not associated with any of the angiogenesis-related im-
munohistochemical parameters in our cohort. This seems to be
associated with inability to perform appropriate analysis due to
observation of high cytological grade only in 2 patients in the
overall cohort.
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Table 2. Laboratory findings with respect to p300 expression, VEGF expression, and MVD score categories (n=45)

p300 expression VEGF expression MVD score (microvessel) Total (n=45)

<%30 2%30 P value <%10 10-49% =%50 p value <20 =20 p value

(n=17) (n=28) (n=3) (n=11) (n=31) (n=19) (n=26)
Serum M protein
18G 10(35.7) 18(64.3) 0.0981 3(10.7) 8(28.6) 17(60.7) 0.6971 11(39.3)  17(60.7) 02751  28(62.2)
IgA 2(25.0) 6(75.0) 0(0.0) 2(25.0) 6(75.0) 4(50.0) 4(50.0) 8(17.8)
1gD 0(0.0) 1(100.0) 0(0.0) 1(100.0)  0(0.0) 1(100.0)  0(0.0) 12.2)
Kappa 4(100.0)  0(0.0) 0(0.0) 0(0.0) 4(100.0) 3(75.0) 1(25.0) 4(8.9)
Lambda 1(33.3) 2(66.7) 0(0.0) 0(0.0) 3(100.0) 0(0.0) 3(100.0) 3(6.7)
Non-secretory 0(0.0) 1(100.0) 0(0.0) 0(0.0) 1(100.0) 0(0.0) 1(100.0) 12.2)
Light chain
Kappa 12(50.0) 12(50.0) 0.1662  0(0.0) 8(33.3) 16(66.7) 0.0931 12(50.0)  12(50.0) 0.4871  24(54.5)
Lambda 5(25.0) 15(75.0) 3(15.0) 3(15.0) 14(70.0) 7(35.0) 13(65.0) 20(45.5)
Hemoglobin
=10.0 g/dL 7(43.8) 9(56.3) 0.8061 1(6.3) 2(12.5) 13(81.3) 0.7461  8(50.0) 8(50.0) 0.5621 16(35.6)
8.5-10.0 g/dL 5(38.5) 8(61.5) 1(7.7) 4(30.8) 8(61.5) 6(46.2) 7(53.8) 13(28.9)
<8.5 g/dL 5(31.3) 11(68.8) 1(6.3) 5(31.3) 10(62.5) 5(31.3) 11(68.8) 16(35.6)
WBC
<4500 e3/IU 3(37.5) 5(62.5) 1.001 0(0.0) 2(25.0) 6(75.0) 1.001 4(50.0) 4(50.0) 0.6931  8(17.8)
4500-11.000 e3/IU 13(39.4)  20(60.6) 3(9.1) 8(24.2) 22(66.7) 14(42.4)  19(57.6) 33(73.3)
>11.000 e3/IU 1(25.0) 3(75.0) 0(0.0) 1(25.0) 3(75.0) 1(25.0) 3(75.0) 4(8.9)
Platelet count
<150.000 e3/IU 6(46.2) 7(53.8) 05111 1(7.7) 3(23.1) 9(69.2) 1.001 4(30.8) 9(69.2) 05102  13(28.9)
150.000-400.000 e3/IU 11(34.4)  21(65.6) 2(6.3) 8(25.0) 22(68.8) 15(46.9)  17(53.1) 32(71.1)
Serum calcium
<12 mg/dL 15(38.5)  24(61.5) 1.001 3(7.7) 10(25.6) 26(66.7) 06711 16(41.0)  23(59.0) 1.001 39(90.7)
=12 mg/dL 2(50.0) 2(50.0) 0(0.0) 0(0.0) 4(100.0) 2(50.0) 2(50.0) 4(9.3)
Serum creatinine
<2 mg/dL 15(39.5) 23(60.5) 0.6931 3(7.9) 10(26.3)  25(65.8) 0.7941 17(44.7)  21(55.3) 0.6811 38(84.4)
=2 mg/dL 2(28.6) 5(71.4) 0(0.0) 1(14.3) 6(85.7) 2(28.6) 5(71.4) 7(15.6)
Beta2 microglobulin
<3.5 g/dL 9(50.0) 9(50.0) 03341 2(11.1)  5(27.8) 11(61.1) 0.7031 11(61.1)  7(38.9) 0.1861 18(62.1)
3.5-5.5 g/dL 2(40.0) 3(60.0) 0(0.0) 0(0.0) 5(100.0) 2(40.0) 3(60.0) 5(17.2)
>5.5 g/dL 5(83.3) 1(16.7) 0(0.0) 1(16.7) 5(83.3) 1(16.7) 5(83.3) 6(20.7)
Serum albumin
23.5 g/dL 11(40.7)  16(59.3)  0.7571  2(7.4) 6(22.2) 19(70.4) 0.8811 12(44.4)  15(55.6) 0.7661  27(60.0)
<3.5 g/dL 6(33.3) 12(66.7) 1(5.6) 5(27.8) 12(66.7) 7(38.9) 11(61.1) 18(40.0)
CRP
<6 mg/L 5(35.7) 9(64.3) 1.001 1(7.1) 4(28.6) 9(64.3) 1.001 9(64.3) 5(35.7) 0.0151 14(37.8)
=6 mg/L 9(39.1) 14(60.9) 1(4.3) 6(26.1) 16(69.6) 5(21.7) 18(78.3) 23(62.2)
LDH
<243 U/L 12(40.0) 18(60.0) 0.7161 3(10.0) 9(30.0) 18(60.0) 0.4431  15(50.0)  15(50.0) 0.0851 30(73.2)
=243 U/L 3(27.3) 8(72.7) 0(0.0) 2(18.2) 9(81.8) 2(18.2) 9(81.8) 11(26.8)
ESR
<20 mm/h 0(0.0) 1(100.0)  1.001 0(0.0) 0(0.0) 1(100.0) 1.001 0(0.0) 1(100.0) 1.001 1(3.3)
20 mm/h 12(41.4) 17(58.6) 2(6.9) 7(24.1) 20(69.0) 13(44.8) 16(55.2) 29(96.7)
Bence Jones proteinuria
<1g/24h 9(37.5) 15(62.5)  1.001 2(8.3) 6(25.0) 16(66.7) 1.001 10(41.7) 14 (58.3) 0.7241  24(64.9)
=1g/24h 5(38.5) 8(61.5) 1(7.7) 3(23.1) 9(69.2) 4(30.8) 9(69.2) 13(35.1)
Urinary M protein
Negative 4(26.7) 11(73.3) 04721  2(13.3) 2(13.3) 11(73.3) 0.3841  5(33.3) 10(66.7) 1.001 15(46.9)
Positive 7(41.2) 10(58.8) 0(0.0) 3(17.6) 14(82.4) 6(35.3) 11(64.7) 17(53.1)

Data are shown as n(%). CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; LDH: Lactate dehydrogenase; MVD: microvessel density; VEGF: Vascular endo-
thelial growth factor; WBC: White blood cell
1Fisher Exact test, 2 Chi-Square Yates Continuity Correction
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Table 3. Correlation between p300 expression, VEGF expression, and MVD
score.

p300 expression VEGF expression MVD score

p300 expression r 1,000 -,128 ,280

p . ,403 ,063

n 45 45 45
VEGF expression r  -128 1,000 ,208

p ,403 . 71

n 45 45 45
MVD score r 280 ,208 1,000

p ,063 71

n 45 45 45

MVD: microvessel density; r: rho correlation coefficient; VEGF: Vascular endo-
thelial growth factor
Spearman correlation analysis

Fig 1. Bone marrow microvessel density (MVD) in PCM cases A-B) <20 microves-
sel/HPF (Factor VIII related antigen, original magnification x400), C-D) =20 mi-
crovessel/HPF (Factor VIII related antigen, original magnification x200).

Fig 2. VEGF expression in PCM cases A) <10%, arrows: perinuclear halos in plasma
cells (original magnification x400), B) 10-49% (original magnification x400), C)
>50% (original magnification x400).

Association of higher MVD scores with higher CRP levels in our
cohort seems notable given the consideration of both MVD and
serum CRP levels as the best variables that predict event-free
and overall survival among patients with PCM [22]. This also
emphasizes the likelihood of CRP release in response to angio-
genic cytokines, given the positive feedback between VEGF and
angiogenic cytokines such as IL-6 to promote angiogenesis in
proliferating myeloma cells [8].

Providing data on p300 expression for the first time in the lit-
erature, our findings revealed high (=30%) amount of p300 ex-
pression in more than half of the patients with PCM, whereas
there was no association of p300 expression with clinical or
prognostic parameters. Hence, the potential prognostic role

Fig 3. p300 expression in PCM cases A) <30% (original magnification x400). B)
>30% (original magnification x400).

of increased p300 expression in patients with PCM seems to
be justified in larger scale studies. Our findings also revealed
no correlation between VEGF expression, p300 expression, and

Fig 4. The Kaplan-Meier overall survival curves according to A) MVD B) VEGF
expression and C) p300 expression.

MVD. Similarly to our findings, no correlation between the level
of bone marrow MVD and plasma levels of VEGF was shown
in another study [25]. Besides, high MVD scores were demon-
strated in patients both with high and low VEGF expression,
indicating the potential role of other angio-regulatory factors
in the neo-vascular growth process [8]. Nonetheless, there is
inconsistency regarding the correlation of bone marrow angio-
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genesis and regulatory factors, and a significant correlation
between higher VEGF expression and an increase in the MVD
of tumor tissues was also indicated in malignant plasma cell
neoplasms [25].

The extent of bone marrow angiogenesis has been reported as
a strong indicator of biological potency of malignant clone and
a predictor of survival in newly-diagnosed patients with PCM
[22-23]. Increased bone marrow MVD was shown to be a signifi-
cant poor-prognosis factor for survival in patients with newly-
diagnosed PCM [6,24].

However, despite a statistically significant relationship between
VEGF expression and the OS, expression of VEGF was not con-
sidered to be an independent prognostic factor in a past study
among PCM patients [8]. Also no significant difference was
reported between VEGF-positive and VEGF-negative patients
with PCM in terms of overall survival in another study [24]. Bone
marrow MVD was not found to be significantly correlated with
OS both at diagnosis and prior to transplant [3] and no correla-
tion was noted between baseline bone marrow MVD and PFS
and OS in PCM patients [25]. Lack of any association between
increased angiogenesis and poorer survival was also reported
in another study among patients with advanced PCM [8].
Patients with well differentiated plasma cells and low tumor
burden with <50% of bone marrow tumor infiltrates were esti-
mated to have favorable prognosis [18]. However, despite their
association with type of bone marrow infiltration and quantity
of neoplastic cells, VEGF or MVD had no association with mor-
phology of the plasma cells and had no impact on survival in
our cohort. The lack of a statistically significant association of
overall survival with VEGF expression and MVD scores in our
cohort might be attributed to the potential contribution of an-
giogenic factors other than VEGF, the small number of cases in
study groups as well as in high-grade cytology group along with
the influence of different treatment methods and co-morbid
disorders.

Conclusions

In conclusion, our findings revealed significant association of
bone marrow infiltration pattern and quantity of neoplastic
cells but not the morphology of the cells with the angiogene-
sis-related immunohistochemical parameters. Increased VEGF
expression was associated with diffuse type of bone marrow
infiltration pattern and high percentage of plasma cell infiltra-
tion, while higher MVD score was associated with diffuse type
infiltration pattern and increased CRP levels. To the best of
our knowledge, this is the first study to date investigating the
potential prognostic role of p300 expression in patients with
PCM. No association of p300 was shown with histomorphologic
prognostic parameters and the angiogenesis-related immuno-
histochemical parameters and overall survival. Nevertheless,
the present study provides the first evaluation and evidence of
p300 expression in PCM. Eventually, the interaction between
angiogenesis and myeloma cells as well as the prognostic role
of increased bone marrow angiogenesis in PCM need further
elucidation with larger study groups and longer follow-up.
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Oz

Amag: Basing yarasi onleme algoritmasi basing yarasi riskinin degerlendiril-
mesini, derinin degerlendirilmesini ve bakiminin yapilmasini, aktivite, beslen-
me, islaklik/inkontinans, destek yiizey yonetiminin saglanmasini, egitim veril-
mesini ve kayit tutulmasini kapsamalidir. Bu uygulamalarin hepsinin bir ara-
da oldugu basing yarasi algoritmalarinin gelistiriimesiyle bakim kalitesinin
artacagi belirtilmektedir. Bu prospektif, tanimlayici calismanin amaci, gelis-
tirilen basing yarasi 6nleme algoritmasinin kapsam gegcerliligini incelemek-
tir. Gereg ve Yéntem: Yildinm Beyazit Universitesi Ankara Atatiirk Egitim ve
Arastirma Hastanesinde calisan yogun bakim hemsirelerinin tiimi arastir-
maya davet edilmistir. Katiimcilardan yazili izin alindiktan sonra, demografik
veriler ve basing yarasi 6nleme algoritmasi hakkindaki goriislerle ilgili veriler
toplanmustir. Katimcilardan standart kapsam gegerlilik calisma prosediirleri
kullanilarak 101 algoritma karar adimlarinin her birinin uygunlugunun deger-
lendirilmesi istenmistir. Bulgular: Demografik veri istatistikleri, ortalama uy-
gunluk skorlari ve kapsam gecerlik indeksi (CVI) hesaplanmistir. Davet edilen
96 yogun bakim hemsiresinden 81’i arastirmaya katiimay: kabul ederek ca-
lismayi tamamlamistir (% 84’lik bir yanit orani). Katilimcilarin yas ortalama-
s1 28.35 (SS 4.55; aralik 22-41), cogu katiimci kadin (% 85.2) ve % 38.3’ti 5
yildan fazla yogun bakim deneyimi yasamistir. Algoritmanin genel ortalama
puani 3.02 (SS:0.02); kapsam gecerlilik indeksi 0,90 (1.0°'dan) puan olarak be-
lirlenmistir. Tartisma: Basing yarasi 6nleme algoritmasi birkag kiiciik degisik-
likle gecerli ve uygundur. Kapsam gecerliligi yapilan basing yarasi énleme al-
goritmasi yogun bakim hastalari icin basing yarasi ve risklerini tanilama ve
uygun hemsirelik girisimlerini yapmada hemsirelere yardimci olabilir. Basing
yarasi 6nleme algoritmasinin daha buytk gruplarda uygulanmasi ve deger-
lendirilmesi 6nerilmektedir.

Anahtar Kelimeler
Basing Yarasi; Onleme; Algoritma; Kapsam Gecerlilik Calismasi

Abstract

Aim: Algorithms for preventing pressure injury should include skin care, ac-
tivity management, nutrition management, moisture/incontinence manage-
ment, support surface management, registration, and training. Increased
quality of care can be observed through algorithms created through a com-
bination of preventive care phases. Material and Method: The purpose of
this prospective, descriptive study was to examine the content validity of the
pressure injury prevention algorithm incorporating a combination of the pre-
ventive care stages and using a larger sample size of intensive care nurses.
Material and Method: All of the intensive care nurses working in Yildirim
Beyazit University Ankara Ataturk Training and Research Hospital were in-
vited to participate in the study. After participants provided written informed
consent, demographic variables and opinions on the pressure injury preven-
tion algorithm were collected and participants were asked to comment on
and rate the relevance and appropriateness of each of the 101 algorithm
decision steps using standard content validation study procedures. Results:
Descriptive summary statistics, mean appropriateness scores, and the con-
tent validity index (CVI) were calculated. Of the 96 intensive care nurses
invited, 81 consented to participate and completed the study (a response
rate of 84%). The mean age was 28.35 years (SD 4.55; range 22-41), most
participants were female (85.2%), and (38.3%) had >5 years of intensive
care experience. The algorithm’s overall mean score was 3.02 (SD: 0.02); all
except 1 of the 101 steps had a high CVI of 0.90 (out of 1.0). Several minor
algorithm modifications were made. Discussion: The pressure injury preven-
tion algorithm is valid and appropriate with the addition of the minor modifi-
cations. A construct validated pressure injury prevention algorithm may help
nurses identify pressure injury and risks and also help them develop appropri-
ate nursing interventions for intensive care patients. It is recommended that
large group studies involving the application and evaluation of the pressure
injury prevention algorithm be conducted.
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Introduction

A pressure injury is localized injury to the skin and/or underly-
ing tissue, usually over a bony prominence, as a result of pres-
sure, or pressure in combination with shear [1]. Pressure injury
causes physical and psychological trauma by prolonging the
healing process, delaying the responsibility of the individual,
and increasing the effect of care. At the same time, unneces-
sary occupation of the hospital bed and increased workload
brings additional financial burden to the institution [2,3].
Although pressure injury is an unwanted, preventable condition,
it continues to be a worldwide problem despite highly trained
staff and advances in medical technology and healthcare [4].
The extent of the problem can be seen by examining the litera-
ture. Incidents of pressure injury vary from 4.3% to 30.8% in in-
ternational studies [5-10]. A multicenter study in Belgium, Italy,
Portugal, United Kingdom, and Sweden, approved by the EPUAP
(European Pressure Ulcer Advisory Panel) conducted national
studies on pressure injury all over the world; 5947 patients were
evaluated in 25 hospitals, and the average prevalence of pres-
sure injury was determined to be 18.1%. Italy had the lowest
rate at 8.3%, whereas Sweden had the highest at 23% [11]. In
Turkey, studies in two different university hospitals found rates
of 10,4% and 5,9%, respectively [8,9].

In health services, data on the incidence and prevalence of
pressure injury can be used as an indicator for assessing the
quality of care provided. Prevention and treatment require an
interdisciplinary team with a holistic care approach [12-16].
The nurse’s primary role as a member of this team is taking
precautions to remove causative factors by evaluating the in-
dividuals at risk and factors that may prevent wound healing.
Processes that should be followed to prevent the development
of pressure injury include the evaluation of risk by skin as-
sessment and preventive skin care like activity management,
nutrition management, moisture/incontinence management,
support surface management, training and registration with a
holistic approach [1,12-19]. Among these methods, providing
nursing care is most effective.

Nurses, who play a key role in preventing pressure injury, make
numerous daily decisions in clinical practice that directly af-
fect the outcomes of care. They make these decisions with
the help of clinical instruments such as algorithms. Algorithms
for preventing pressure injury should include skin care, activ-
ity management, nutrition management, moisture/incontinence
management, support surface management, registration, and
training. Increased quality of care can be observed by the use of
algorithms, created through a combination of preventive care
phases [1,20].

The purpose of this prospective, descriptive study was to ex-
amine the content validity of the pressure injury prevention al-
gorithm generated by the combination of the preventive care
stages, using a larger sample size of intensive care nurses.

Material and Method

Design. This prospective, descriptive study was constructed to
obtain content validation data for the prevention injury preven-
tion algorithm generated by the combination of the preventive
care stages.

Sample and setting. All of the intensive care nurses working

in Yildinm Beyazit University Ankara Ataturk Training and Re-
search Hospital were invited to participate in the study. Sample
inclusion criteria were relatively broad to encourage participa-
tion by a wide range of providers. Criteria included: licensed
nursing, substantive (>1 years) intensive care experience, and/
or wound care education. Participants did not receive financial
compensation.

A total of 96 intensive care nurses were invited to participate
through face-to-face interaction.. If they agreed to participate,
they were given a confirmation form, an algorithm, and a study
instrument. Volunteers were asked to complete the documents
within one week.

Ethical considerations. Institutional permission was obtained
from Yildirm Beyazit University Ankara Ataturk Training and
Research Hospital. Study volunteers were asked to read a con-
sent form and to provide written informed consent. Signed
consent forms were collected and the algorithm surveys were
distributed. Participants were asked to return consent forms
within one week.

Instrumentation. The data collection survey comprised an in-
strument consisting of a 10-item demographic data form, a
6-item evaluation form for the pressure injury prevention al-
gorithm, and the content validation questionnaire containing
101 statements matched to each of the 101 decision steps of
the pressure injury prevention algorithm. The content valida-
tion survey asked participants to review the entire algorithm
and to then read the statements related to each of the deci-
sion steps and rate their level of agreement with the relevance
(appropriateness) of the item. A 4-point rating scale was used
as per Lynn [21] and Waltz, Bausell (22): 4 = very relevant and
appropriate; 3 = relevant but needs minor alteration; 2 = unable
to assess relevance without revision; 1 = not relevant/appropri-
ate. For each statement, participants were asked to add written
comments for the changes they proposed.

Data collection procedures. Following an overview of the ethical
considerations and a brief oral introduction about the history of
the algorithm development and purpose of the study, partici-
pants signed and returned the consent forms. Each participant
received the algorithm and the questionnaire. Participants re-
viewed the algorithm and then provided validation ratings and
narrative comments. All participants completed and returned
the survey within one week.

Data analysis. The questionnaire data were coded and entered
into SPSS® Version 21.0 for analysis. Descriptive summary sta-
tistics were calculated for all demographic variables and the
evaluation form for the pressure injury prevention algorithm.
The Content Validity Index (CVI) and mean scores were calcu-
lated for each of the 101 individual algorithm components. CVI
was calculated by grouping very relevant/relevant (ratings 3
and 4) and not relevant/unable to assess relevance (ratings 1
and 2). The proportion of items rated 3 and 4 was used to cal-
culate the CVI; validity was indicated by a score of >0.70 (scale
0to 1.0) [23,24].

Results

Participant characteristics. Of the 96 providers invited, 81 con-
sented to participate and completed the study (a response rate
of 84%). The majority (85.2%) of participants were female and
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their mean age was 28.35 years (SD 4.55; range 22-41). Of
the participants, 59.3% had a baccalaureate degree and 3.7% a
masters degree. Thirty-one (38.3%) had 5 or more years of in-
tensive care experience. Twenty-two (27.2%) encountered more
than 5 patients weekly who had or were at risk for pressure
injury.

Quantitative analysis. The calculated average item appropri-
ateness score for the entire algorithm’s decision points was
3.02, with an overall CVI of 0.90 (out of 1.0). Suggestions were
made for five decision points/steps. Four participants suggest-
ed that the use of support surfaces should be explained. Two
participants suggested that priority should be given to enteral
feeding. Four participants suggested that the severity of the
edema and the gode drop status should be added. Four par-
ticipants suggested that the phrase “follow the age of 65 and
above” should be added in front of “especially”. Two partici-
pants suggested that the value of prealbumin should be added.
Otherwise, quantitative data analysis found that the algorithm
components and inherent decision processes are appropriate.
All participants gave written answers about the evaluation of
the pressure injury prevention algorithm. Analysis of general
answers produced themes such as comprehensive, feasible,
necessary, and helpful in making clinical decisions about the
strengths of the algorithm. Negative themes included complex-
ity and taking a long time in practice.

Table 1. Study participant data (N = 81)

Nurses’ Characteristics N %
Gender

Male 12 14.8
Female 69 85.2

Age (in years)

20-30 57 70.4
31-40 23 284
41-50 1 1.2

Professional degree
Masters 3 3.7
Bachelor 48 59.3

Years of intensive care experience

10-14 2 25
5-9 29 35.8
1-4 50 61.7

Average number of weekly patients treated who are at risk for or who have
pressure injury

=5 22 27.2
3-4 16 19.8
1-2 43 53.1

Source of pressure injury education

Wound care nurse 4 9.5
Conference 3 7.1
Journal 7 16.7
In-service training 28 66.7
Discussion

The best evidence-based practices for preventing pressure
injury are approved by the European Pressure Ulcer Advisory
Panel (EPUAP) and the National Pressure Ulcer Advisory Panel

(NPUAP) under skin care, activity management, nutrition man-
agement, moisture/incontinence management, support surface
management, training, and registration. Pressure injury pre-
vention algorithms should include these approaches [1]. In this
study, the content validation of the algorithm created by the
combination of preventive care stages was done. To the au-
thor’s knowledge, this is the first study in Turkey to examine the
content validity of the Pressure Injury Algorithm generated by
the combination of the preventive care stages.

Table 2. Content validation results: individual item score averages and content
validity index (CVl)a

Item #/Decision statement/step N Average SD CvI

1. Assess the skin.

(Within the first 8 hours after being admitted 81 4 000 1
to the clinic)

1.a Color (Normal, Pale, Cyanotic, Jaundice, 81 4 0.00 1
Redness)

1.b Moisture (Normal, Dry, Wet) 81 4 0.00 1
1.c Heat (Normal, Cold, Hot) 81 4 0.00 1
1.d Structure (Smooth, Rough, Thin, Thick, 81 4 0.00 1
Flexible, Nervous, Sensitive, Susceptible to

scratches)

1.e Edema (Yes,No) 81 362 0.58 0.95
1.f Turgor (Normal, Abnormal) 81 4 0.00 1
1.g Localized pain (Yes, No) 81 389 0.32 1
1. h Lesion (Yes, No) 81 4 0.00 1
2. Non-intact skin 81 4 0.00 1
2.a Follow the inflammation. 81 4 0.00 1
2.b Follow skin damage related to moisture. 81 4 0.00 1
2.c Follow the induration. 81 4 0.00 1
2.d Follow the partial and full-thickness skin 81 4 0.00 1
loss.

3. Intact skin 81 4 0.00 1
4. Evaluate daily risk with holistic factors. 81 4 0.00 1
4.a Follow the Weight/BMI. 81 4 0.00 1
4.b Follow the fever. 81 4 0.00 1
4.c Follow age 65 and above. 81 337 0.58 095
4.d Follow the edema. 81 4 0.00 1
4.e Follow the Diastolic pressure <60mmHg. 81 4 0.00 1
4.f Follow the protein level. 81 4 0.00 1
4.g Follow the albumin level. 81 375 049 098
4.h Follow the hemodynamic instability. 81 4 000 1
4.i Follow the reduced activity level. 81 4 0.00 1
4. j Follow the comorbities. 81 4 0.00 1
5. Evaluate pressure-injury risk with a valid 81 4 0.00 1
assessment (Braden, Norton vs.).

6. Evaluate change in each situation and daily 81 4 0.00 1
risk with risk assessment tool.

7. Not at risk+Braden >18 81 4 0.00 1
7.a Daily; Continue skin assessment. 81 4 0.00 1
7.b Daily; Continue to use the Braden scale. 81 4 0.00 1
8. Yes, at risk + Braden<18 81 4 0.00 1
9. Pressure injury 81 4 000 1
9.a Yes 81 4 000 1
9.b No 81 4 000 1
10. * Set the stage. *Use the template behind 81 4 000 1
the algorithm to determine the stage.

10.a Stage Il Pressure Injury 81 4 0.00 1
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10.b Stage Ill Pressure Injury

10.c Stage IV Pressure Injury

10.d Unstageable Pressure Injury

10.e Deep Tissue Pressure Injury

10.f Mucosal Membrane Pressure Injury
11. Tell stoma and wound care nurse.
12. Stage | Pressure Injury

13. Perform preventive care.

14. Skin Care

14.a Keep the skin clean and at normal mois-
ture.

14.b Clean the skin with a Ph stabilizing prod-
uct.

14.c Protect skin with barrier product.
14.d Do not rub skin strongly, do not massage.

14.e Evaluate the pressure regions in contact
with the medical device at least twice a day.

14.f Ensure that the sheets are kept clean,
stretched, and dry.

15. Activity Management
15.a Change position at least every 2 hours.

15.b Give 30° right side, back side, 30° left
side respectively.

15.c If there is no objection, give a supine po-
sition.

15.d Do not rotate to the area of redness.

15.e Prevent the individual from rubbing the
skin while positioning.

15.f Do not position medical devices so they
will cause pressure.

15.g Support the body region where medical
devices are located.

15.h Do not give 90° side position - semi-
seated position.

15. i Support the extremities.
16. Nutrition Management

16.a Provide the diary / nutrition nurse to or-
ganize the daily diet together.

16.b Provide individual nutrition (enteral/par-
enteral).

16.c Evaluate the daily nutritional status.
16.d Follow the weekly albumin / CRP values.
16.e Evaluate the state of dehydration.

17. Moisture/Incontinence Management

17.a Minimize skin contact with urine / feces.
17.b Avoid excessive skin moisture.

17.c Use barrier products.

18. Support Surface Management

18.a Use a support surface for individuals in
need.

18.b Use a support surface that matches the
characteristics and risk factors of the indi-
vidual.

19. PRESSURE INJURY STAGING
20. Stage 1 Pressure Injury
Non-blanchable erythema of intact skin

20.a Intact skin with non-blanchable redness
of a localized area usually over a bony promi-
nence.

20.b The area may be painful, firm, soft,
warmer, or cooler as compared to adjacent
tissue.

81
81
81
81
81
81
81
81
81
81

81

81
81
81

81

81
81
81

81

81
81

81

81

81

81
81
81

81

81
81
81
81
81
81
81
81
81

81

81

81
81

81

R T = s T S S

393

3.64

W ~ A A A > >

3.40

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.34
0.00

0.00

0.00
0.00
0.00

0.00

0.24
0.00

0.00

0.00

0.00

0.00
0.00
0.00

0.53

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50

0.59

0.00

0.00
0.00

0.00

20.c Darkly pigmented skin may not have vis- 81 4 000 1
ible blanching.

21. Stage 2 Pressure Injury

Partial-thickness skin loss with exposed der- 81 4 000 1
mis.

21.a Partial-thickness loss of skin with ex- 81 4 000 1
posed dermis.

21.b The wound is superficial. 81 4 000 1
21.c The wound bed is red-pink in color and 81 4 000 1

has no yellow, brown necrotic tissue.

21.d It can also be seen as bulbs filled with 81 4 0.00 1
solid or explosive liquid.

22. Stage 3 Pressure Injury

Full-thickness skin loss 81 4 0.00 1
22.a Full-thickness loss of skin. 81 4 0.00 1
22.b Subcutaneous tissue can be seen in the 81 4 0.00 1

wound bed, but bones, tendons, and muscles
are not affected.

22.c Slough and/or eschar may be visible. 81 4 0.00 1
22.d Undermining and tunneling may occur. 81 4 0.00 1
23. Stage 4 Pressure Injury

Full-thickness skin and tissue loss 81 4 0.00 1

23.a Full-thickness skin and tissue loss with 81 4 0.00 1
exposed or directly palpable fascia, muscle,
tendon, ligament, cartilage, or bone in the

ulcer.

23.b Slough and/or eschar may be visible. 81 4 0.00 1
23.c Undermining and/or tunneling often oc- 81 4 0.00 1
cur.

24. Unstageable Pressure Injury
Obscured full-thickness skin and tissue loss 81 4 0.00 1

24.a Full-thickness skin and tissue loss in 81 4 0.00 1
which the extent of tissue damage within the

ulcer cannot be confirmed because it is ob-

scured by slough or eschar.

25. Deep Tissue Pressure Injury

Persistent non-blanchable deep red, maroon, 81 4 0.00 1
or purple discoloration

25.a Intact or non-intact skin with localized 81 4 0.00 1
area of persistent non-blanchable deep red,

maroon, purple discoloration, or epidermal

separation revealing a dark wound bed or

blood filled blister.

25.b The area may be preceded by tissue that 81 4 0.00 1
is painful, firm, mushy, boggy, warmer, or cool-
er as compared to adjacent tissue.

26. Mucosal Membrane Pressure Injury 81 4 0.00 1

26.a Mucosal membrane pressure injury is 81 4 0.00 1
found on mucous membranes with a history

of a medical device in use at the location of

the injury. Due to the anatomy of the tissue

these injuries cannot be staged.

a Rating scale scores: 4 = very relevant and appropriate; 3 = relevant but needs
minor alteration; 2 = unable to assess relevance without revision; 1 = not rel-
evant (appropriate). PU=pressure ulcer; CVI range = 0-1; CVI >0.70 = generally
valid

The study provided content validation data and an overview
of strengths and areas of challenge. CVI (0.90 out of 1.0) of
the pressure injury prevention algorithm for use in adults were
strong, suggesting the components were appropriate to the
purpose of the instrument. Suggestions were recived for five
decision point/steps; support surfaces should be explained,
priority should be given to enteral feeding, the severity of the
edema and the gode drop status should be added, the phrase
“especially” should be added in front of “follow the age of 65
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and above”, and the value of prealbumin should be added. Oth-
erwise, quantitative data analysis found that the algorithm
components and inherent decision processes are appropriate.
Following a careful review of all results, several minor algo-
rithm modifications were made. The severity of the edema was
added to the pressure injury prevention algorithm with the rec-
ommendation of “The severity of the edema and the gode drop
status should be added”. “Especially” was added in front of the
phrase “Follow the age of 65 and above” by the participants’
suggestions. “Firstly enteral then parenteral” was added to the
pressure injury prevention algorithm by the participants’ sug-
gestions. The value of prealbumin was added to the pressure
injury prevention algorithm based on the participants’ sugges-
tions.

Figure 1. Pressure Injury Prevention Algorithm.

Since the support surface is not used in the institution, no infor-
mation was reported on this issue. So the participants suggest
explaining the support surfaces. Algorithms aren't comprehen-
sive, but are ideal to identify appropriate management strate-
gies, to communicate a complex set of conditional expressions,
and to help translate research into clinical practice [25]. The
other content validation study participants indicated they were
pleased with the easy-to-follow steps and were interested in
algorithmic guidelines, but that they would require more de-
tail in some action steps [26]. In this study, an algorithm was
created that includes a combination of preventive care stages
such as skin care, activity management, nutrition manage-
ment, moisture / incontinence management, and support sur-

face management. Thus, we undertook the establishment of a
more comprehensive pressure injury prevention algorithm. As a
result, necessary arrangements were made and the algorithm
was prepared in its final form (see Figure 1/2).

Participants comments were generally supportive and positive.
The few negative comments were used to tweak the structure
of the algorithm to support its effectiveness.

Limitations

The pressure injury algorithm was designed to focus on adults
and cannot be suggested for safe use in pediatric and/or neo-
natal populations.

Conclusion

In conclusion, strategies for preventing pressure injury include
skin care, activity management, nutrition management, mois-
ture/incontinence management, support surface management,
registration, and training. Increased quality of care can be ob-
served through the use of algorithms that were created through
a combination of preventive care phases. In this study, the con-
tent validation of the algorithm created by the combination of
preventive care stages was determined. The results of the study
of content validation involving 81 intensive care nurses were
similar to results in the literature. The algorithm’s overall mean
score was 3.02 (SD: 0.02). All except 1 of the 101 steps had a
high CVI (average 0.90), indicating that the pressure injury pre-
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Figure 2. Pressure Injury Prevention Algorithm-Pressure Injury Staging

vention algorithm is valid and appropriate with the addition of
the minor modifications. A construct validated pressure injury
prevention algorithm may help nurses identify pressure injury
and risks and also help them develop appropriate nursing in-
terventions for intensive care patients. We recommend carrying
out large-group studies involving the application and evaluation
of the pressure injury prevention algorithm.
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Oz

Amag: Periodontal hastaliklar kronik, enflamatuvar ve enfeksiyéz karakterde
hastaliklardir. Bu sebeple periodontal tedavi hastaliga neden olan periodon-
topatojen bakterilerin eliminasyonunu hedefler. Bu arastirmanin amaci, do-
gal kimyasal triinler olan asetik asit, sodyum bikarbonat ve sodyum klorii-
riin Aggregatibacter actinomycetemcomitans lizerindeki etkilerinin arastiril-
masidir. Gereg ve Yontem: Bu arastirmada Aggregatibacter actinomycetem-
comitans (ATCC 33384TM) susu test edilmistir. Asetik asit, sodyum bikarbo-
nat ve sodyum kloriir, %5 konsantrasyonda distile suda diliie edilerek uygu-
lanmistir. Negatif kontrol olarak distile su, pozitif kontroller olarak penisilin,
tetrasiklin, siprofloksasin ve %0,12’lik klorheksidin, kullanilmistir. Test ajanla-
rinin antimikrobiyal etkileri, disk diftizyon, minimal inhibitér konsantrasyon ve
minimal bakterisidal konsantrasyon testleri ile arastirilmistir. Bulgular: Anti-
bakteriyel etkinligi en fazla olan antibiyotik siprofloksasin bulunmustur. Peni-
silin, A. actinomycetemcomitans lizerine orta seviyede etki géstermistir. Klor-
heksidin penisiline benzer bir etki géstermistir. Asetik asit, klorheksidin ve
penisilinden daha kuvvetli bir inhibitor etki saglamistir. Sodyum bikarbonat
ve tuz antibakteryel etki saglamamistir. Tartisma: Asetik asit anti-bakteriyel
bir metabolittir ve ayni zamanda sirke olarak giinliik tiiketimi vardir. Perio-
dontal patojen bakteriler tizerindeki antibakteriyel etkisi sayesinde, periodon-
tal tedaviye yardimcr olabilir. Gargara, dis macunu, jel veya irrigasyon aja-
ni seklinde preparatlari hazirlanarak klinik kullanima uygunlugunun test edil-
mesi gereklidir.

Anahtar Kelimeler
Aggregatibacter Actinomycetemcomitans; Agresif Periodontitis; Agiz Sagli-
81; Asetik Asit

Abstract

Aim: Periodontal diseases are chronic, inflammatory, and infectious diseases.
Therefore, periodontal treatment aims to eliminate periodontopathogenic
bacteria causing periodontal diseases. The aim of the present study was
to evaluate the effect of commonly-used products such as acetic acid, so-
dium bicarbonate, and sodium chloride on periodontopathogenic bacteria,
Aggregatibacter actinomycetemcomitans. Material and Method: In the pres-
ent research, effects on Aggregatibacter actinomycetemcomitans (ATCC
33384TM) were tested. Acetic acid, sodium bicarbonate, and sodium chlo-
ride were used in 5% concentration dissolved in distilled water. The nega-
tive control agent was distilled water and the positive control agents were
chlorhexidine, penicillin, tetracycline, and ciprofloxacin. The antibacterial ef-
ficacy against bacteria was tested via disc-diffusion method, minimum in-
hibitory concentration test, and minimum bactericidal concentration tests.
Results: The most antibacterial efficacy was found in ciprofloxacin. Penicillin
had moderate effect and chlorhexidine provided a similar efficacy. Acetic acid
provided an inhibitory effect higher than penicillin and chlorhexidine against
Aggregatibacter actinomycetemcomitans but lower than tetracycline and
ciprofloxacin. Sodium bicarbonate and sodium chloride showed no inhibitory
effect. Discussion: Acetic acid is commonly consumed in the form of vinegar.
Due to its antibacterial efficacy against Aggregatibacter actinomycetem-
comitans, it can be useful as an adjunct to periodontal treatment. Further
studies to evaluate clinical use of acetic acid as mouthwash, dentifrice, gel,
and/or irrigation agent are necessary.

Keywords
Aggregatibacter Actinomycetemcomitans; Aggressive Periodontitis; Acetic
Acid; Oral Care;
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Introduction

Periodontitis is the chronic inflammatory and infectious disease
of periodontium primarily caused by dental plaque [1]. There
are two forms of the disease: chronic periodontitis (CP) and
aggressive periodontitis (AgP) [2]. In both forms, bacterial ac-
cumulation initiates an inflammatory process and host-bacte-
rial interactions determine the disease course [3]. In AgP, both
the bacterial component of dental plaque and the response to
these bacteria is different from CP, resulting in a more rapid
and severe disease course [2]. AgP lesions are usually asso-
ciated with a certain bacterial strain called Aggregatibacter
actinomycetemcomitans (A. actinomycetemcomitans) [4, 5]
Because of these differences between the diseases, the treat-
ment modalities are also different. CP generally responds well
to conventional periodontal treatment while AgP requires addi-
tional applications such as chemotherapeutic agents [6]. These
chemotherapeutics include mainly antibiotics and antiseptics
such as chlorhexidine. However, long-term use of these agents
causes adverse effects like antibiotic resistance, suppression of
regular oral microbiota, and fungus superinfection. Therefore,
naturally-derived agents that do not cause these adverse ef-
fects might be beneficial.

Antibiotics act by disrupting genetic materials, cell wall, or me-
tabolism [7]. Chlorhexidine, on the other hand, acts by binding
cationic chlorhexidine molecules to the cell wall [8]. Most of
the bacteria are sensitive to the environmental changes. Thus,
changes in temperature, pH, pressure, and/or humidity can also
inhibit bacterial growth. For instance, acidic compounds in-
crease pH and most bacteria cannot grow in an acidic medium.
Acetic acid is an organic compound with a pH 2.4 and is used
in many households as vinegar. Sodium bicarbonate is a food
additive that increases pH due to its alkalinity. Acetic acid has
been shown to have antibacterial efficacy by various studies [9]
while sodium bicarbonate has been shown to exhibit antifungal
properties [10, 11]. As for sodium chloride, bacterial growth re-
quires certain amounts of sodium chloride and concentration in
the growth medium influences bacterial growth. High concen-
trations of sodium chloride in an environment might provide
antibacterial efficacy by causing lysis [12].

Acetic acid, sodium bicarbonate, and sodium chloride are com-
monly-used products that, due to their chemical structures,
might exhibit antibacterial properties against periodontopatho-
genic bacteria. Therefore, the aim of the present study was to
evaluate the effect of these products on A. actinomycetem-
comitans cell culture via the Kirby-Bauer test, also called the
disc-diffusion test.

Material and Method

Acetic acid (Sigma, St. Louis, Missouri, USA), sodium bicar-
bonate (Sigma, St. Louis, Missouri, USA), and sodium chloride
(Sigma, St. Louis, Missouri, USA) were used as test materials.
Penicillin, ciprofloxacin, tetracycline, and chlorhexidine (CHX)
were used as positive controls and distilled water was used as a
negative control. All solutions except CHX were prepared as 5%
dilutions of each material in distilled water. 0.012% CHX was
used. The antibacterial efficacy of test materials was tested via
the Kirby-Bauer (disc-diffusion) method and minimum inhibitory
concentration and minimum bactericidal concentrations were
also determined.

Disc-diffusion method [13]

The bacterial species used in this study was A. actinomycetem-
comitans (ATCC 33384TM). The antimicrobial activity was de-
termined with the disc-diffusion method. First, nutrient agar
(NA) was prepared and 108 CFU/mL of bacteria was added to
100 mL NA solution. Then, bacteria was inoculated to the petri
dish containing Mueller-Hinton agar (MHA) medium, which does
not include any indicator or inhibitor. 38.0 g/L MHA was steril-
ized by autoclave (121°C, 15 min). After cooling to 45-50 °C 5%
defibrinated sheep blood was added. 20 mL of blood-enriched
MHA was poured into sterile petri dishes. The blank discs (6 mm
diameter, Oxoid) were impregnated with 20 mL of each test
compound dissolved in distilled water (105 pg/disc) and placed
on the inoculated agar. The inoculated plates were incubated
at aerobic conditions with 36°C for 24 h. After incubation, the
growth inhibition zones were measured via a millimetric scale.
The procedure was repeated two more times and the arithmetic
mean of the three measurements was recorded as one inhibi-
tion zone. The results are shown in Table 1.

Table 1.
Materials A. actinomycetemcomitans
Inhibition zones MIC values MBC
values
Penicillin 10 mm MIC was not detected X
in  50-0.0243 dilu-
tions.
Tetracycline 17 mm MIC was not detected X
in  50-0.0243 dilu-
tions.
Metronidazole X X X
Ciprofloxacin 48 mm 3.905 pl/ml 3.905 pl/ml
Chlorhexidine 0.12% 11 mm MIC was not detected X
in  50-0.0243 dilu-
tions.
Sodium bicarbonate X X X
Acetic acid 12 mm 7.81 pl/ml 1000 pl/ml
Sodium chloride X X X
MIC tests

MIC values of test materials against A. actinomycetemcomi-
tans were determined with a micro-well dilution method (Figure
1). Tryptic soy broth (TSB) was used in MIC tests. TSB; 20 gr

Figure 1. Minimum inhibitory concentration test protocol.

tryptone (Sigma, St. Louis, Missouri, USA); 5 gr soytone (Sigma,
St. Louis, Missouri, USA); 5 gr NaCl; and 950 ml distilled water
were mixed to form a 30 gr/L solution that was then sterilized
with autoclave (121°C, 15 min). After cooling to 47°C, 5.0 pg/
mL hemin and 0.5 pg/mL vitamin K1 were added and gently
mixed. The inoculum of microorganisms was prepared using 12
h broth cultures, and suspensions were adjusted to 0.5 McFar-
land standard turbidity. Test compounds and the positive control
agents dissolved in distilled water were first diluted to the high-
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est concentration tested (1000 mg/ml), and then serial two-fold
dilutions were made (concentration range 7.8-1000 mg/ml) in
sterile 10-ml test tubes containing TSB. 96-Well plates were
prepared by dispensing 95 ml of TSB and 5 ml of the inoculum
into each well. Then, 100 ml of compound solutions were added.
Wells containing 195 ml of TSB without compound and 5 ml of
the inoculum were used as negative control. The final volume
in each well was 200 ml. The 96-well plates were incubated at
368 for 24 h. The assay was performed in triplicate.

MBC tests

Samples were taken from MIC test tubes and inoculated on pe-
tri dishes containing MHA. The lowest concentration inhibiting
bacterial growth was recorded as MBC.

Results

Against A. Actinomycetemcomitans the most effective antibi-
otic was ciprofloxacin and second was tetracycline. The anti-
bacterial effects of penicillin, CHX, and acetic acid were similar.
There was no inhibitory effect observed in sodium bicarbonate
and sodium chloride. Chlorhexidine, penicillin, and tetracycline
did not exhibit antibacterial effect on MIC test tubes with the
studied concentrations from 0. The results are shown in Table 1.
Discussion

The present study evaluated any possible antibacterial effects
of the commonly-used products vinegar, sodium bicarbonate,
and salt against one of the etiological factors of aggressive
periodontitis, A. actinomycetemcomitans.
strated that the major ingredient of vinegar, acetic acid, has a
strong antibacterial efficacy while neither sodium bicarbonate
nor salt had an inhibiting effect.

Treatment of aggressive periodontitis is one of the most chal-
lenging practices for clinicians. There are no established proto-
cols and guidelines for effective and complete treatment of the
disease [14]. The most accepted treatment measures combine
conventional mechanical, nonsurgical, and surgical treatments
with diverse adjunctive anti-infective therapies such as anti-

Results demon-

septics and antibiotics [15]. As A. actinomycetemcomitans can
invade gingival tissues and is generally related to AgP lesions,
systemic and/or local antibiotics are usually recommended as
adjuncts to conventional treatment. However, there are certain
disadvantages of chemotherapeutic therapy. These are bacte-
rial resistance, adverse systemic effects of systemic antibiotics,
cost of local antibacterial agents, and alteration in regular oral
microbial components [16]. The present study evaluated the ef-
fectiveness of acetic acid, bicarbonate, and salt as antiseptic
and antibacterial agents that are natural products with low side
effects.

Most of the bacterial species in the oral cavity are anaerobic
and/or facultative anaerobic bacteria [17]. These bacteria ob-
tain their energy from phosphorylation at the substrate level
and produce metabolic end products such as long, medium,
and short chain fatty acids [18]. These by-products inhibit
metabolism and growth of other bacterial cells and even the
host defense mechanism [19, 20]. Acetic acid is a short chain
fatty acid (SCFAs) produced by bacteria as an end metabolite.
Periodontopathogenic bacteria, A. actinomycetemcomitans,
Porphyromonas gingivalis, and Fusobacterium nucleatum, pro-

duce SCFAs as metabolic products [21]. Recently acetic acid has
been reported to inhibit the growth and biofilm formation of
the strongly pathogenic bacterium Pseudomonas aeruginosa
[22]. Changes in local tissue concentrations of SCFAs are re-
lated to the metabolism of the dysbiotic microbiota and infec-
tious diseases such as periodontitis alter the concentrations of
these molecules. In the present study, 5% acetic acid exhibited
more antibacterial efficacy than CHX and penicillin against A.
actinomycetemcomitans. In contrast, Huang et al. reported that
acetic acid had no significant antibacterial effect on A. actino-
mycetemcomitans [23].

Other than acetic acid, sodium bicarbonate is also known as
an antimicrobial agent especially effective on fungus. Research
has shown that bicarbonate inhibits growth of C. albicans [24].
Nonetheless, sodium bicarbonate was found to be ineffective as
an antibacterial agent [10]. Likewise, our present results found
no inhibitory effect of sodium bicarbonate on A. actinomy-
cetemcomitans. Another household agent tested in this study
was sodium chloride. Bacteria usually do not require sodium
ions for growth, and high concentrations of salt inhibit bacte-
rial growth (except halophilic or halotolerant species). However,
antibacterial tests showed that no inhibition zone was observed
with a 5% concentration of salt.

Conclusions

Among the tested molecules, only acetic acid showed antibac-
terial effectiveness against A. actinomycetemcomitans. Acetic
acid is a commonly-used product and has no side effects with
low doses such as a 5% concentration. Due to its biological
properties, use of acetic acid as an irrigation agent and/or
mouthwash might be beneficial as an adjunctive agent to peri-
odontal therapy.
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