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Editorial

Dear Colleagues,

We all were delighted to hear the positive feedbacks after a successful congress. Being encouraged both from 
participants and esteemed lecturers who have been approved by the scientific community, as well as from the 
positive criticisms and compliments in the press, we have already begun the planning and preparation of the 
upcoming 9th congress of our society which is planned to be held in 2011.

On behalf of the Turkish-German Gynecological Association (TGGA), we owe a great depth of gratitude to all 
our colleagues who have contributed their efforts in the preparation of the congress, particularly to Congress 
Secretary (notably to Assoc. Prof. Dr. Cem Demirel) and to the representatives of the Serenas Company who 
have excellently undertaken the organization.

As such in other disciplines, it is essential for gynecology to keep pace with the developing technologies. Especially 
in surgical gynecology, “robotic surgery”, which has quickly become widespread worldwide, creates a new cult. 
This current development in gynecology has been integrated into Turkey for the first time and was introduced in 
our congress as an innovative technology. In the same way, technological innovations and current techniques 
(3D/4D, power doppler, tissue harmonic imaging, tissue doppler, tui, etc.) in perinatology have been successfully 
used for prenatal diagnosis and performed on patients by our colleagues. Our society is also planning to carry 
out courses in this issue in our countries in the future.

In the last two years, after TAJEV has been established and has become an official association, its’ consistency 
was assured for the first time by this highly productive congress which TAJEV has taken all the responsibility. 
Besides, TAJEV has also carried out educational and informative courses and provided screening tests for 
individuals in all regions of the country by the contributions of our esteemed educators. Moreover, TAJEV has 
provided scholarship opportunities for young scientists, who fulfill certain criteria to carry out scientific researches, 
both in Europe and in US for six months. By this time, the scholar number has reached to 30 and it has been 
decided that this grant will be provided to successful doctors working in Turkey and Germany in the future.

Our fundamental purpose, within the frame of regulations and conditions in Turkey, is formalizing 
our mutual collaboration with German-Turkish Gynecological Association (DTGG, Deutsch-Türkische 
Gynaekologengesellschaft), which was founded in 1993 in Cologne, Germany, that aims to build up bilateral 
medical and sociocultural relationships between Turkey and Germany. The most important example of the 
cooperation is the representative election of a DTGG board member as an administrative board member for 
TAJEV, with a decision taken during the annual meeting of TAJEV in Istanbul, in September. Owing to this attempt, 
as is also understood from the names of our association, foundation and journal published regularly, the continuity 
of the cooperation between Turkey and Germany will be provided formally with a more intensive tempo.

Moreover, various courses will be planned by the collaboration of TAJEV and DTGG, both in Turkey and in 
Germany. 

The participation with a large number of representatives and the arrangement of associated symposiums in the 
traditional congress which will be held in Germany in 2010 is also planned. By this way, it is our aim to gain the 
members of DTGG, which has already been conducted its’ activities, for further projects.

Our baby, born in 2000 is doing very well, its already has left its childhood behind by becoming professional 
and reached puberty under the name of Journal of the Turkish-German Gynecological Association (JTGGA). 
On this opportunity, on behalf of TGGA, I owe a great depth of gratitude to our national and international 
editorial board members for maintaining the continuity of our journal successfully and notably to Assist. Prof. 
Eray Caliskan, Assist. Prof. Gazi Yildirim and Assoc. Prof. Alper Tanr verdi.

The long-term success of our journal can be achieved by publications with high scientific quality. To reach this 
purpose, we need support from all our members and our scientists.

In this context, we intent to deliver the current issue of our journal to all the Chairs of the Departments of 
Gynecology and Obstetrics in University Hospitals and in the affiliated teaching hospitals, in Turkey and Germany 
as well. The maintenance of our success will be possible by your support.

On behalf of TAJEV and DTGG, we wish you a sunny autumn.

Prof. Dr. Cihat Ünlü
Editor in Chief of the JTGGA
President of TAJEV

Assoc. Prof. Dr. Kubilay Ertan
General Secretary of DTGG
CO-Editor of JTGGA

Prof. Dr. Klaus Vetter
Editor in Chief of the JTGGA
President of DTGG







Cytokine and nitric oxide concentrations in follicular 
fluid and blood serum of patients undergoing assisted 

reproductive treatment: relationship to outcome
IVF tedavisi alan hastalar n serum ve foliküler s v  sitokin ve nitrik oksit 

konsantrasyonlar : ba ar  ile ili kisi

Cem F ç c o lu,  Banu Kumbak, Oya Akcin, Rukset Attar, Gazi Y ld r m, Nihan Tecellio lu, Narter Ye ilda lar  
Center for Reproductive Medicine, Department of Obstetrics and Gynecology, Yeditepe University Hospital, Istanbul, Turkey
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Objective: The role of cytokines and nitric oxide (NO) in ovarian follicu-
logenesis and the development of mature and fertilizable oocytes is con-
troversial. The aim of this study is to determine the concentrations of inter-
leukin (IL)-1 , IL-6, IL-8, IL-12, tumor necrosis factor (TNF)-  and NO in the 
follicular fluid (FF) and blood serum (S) of patients undergoing assisted 
reproductive treatment (ART) and to investigate whether these cytokines 
could be used as a predictive parameter for ART outcome.
Material and Methods: A retrospective clinical study was performed at 
a university hospital including a total of 85 women who underwent ART. 
FF and serum samples were collected at the time of oocyte retrieval and 
measured for interleukin (IL)-1 , IL-6, IL-8, IL-12,  tumor necrosis factor 
(TNF)-  by the enzyme-linked immunosorbant assay (ELISA) technique, 
using commercially available kits and NO by the nitrate/nitrite colorimet-
ric assay. The results were compared between the women who became 
pregnant and those who did not following ART.
Results: No significant difference was found in the FF and blood serum 
concentrations of the cytokines and NO between pregnant and non-preg-
nant women.
Conclusion: Follicular fluid and blood serum concentrations of IL-1 , IL-6, 
IL-8, IL-12, TNF-  and NO do not predict pregnancy achievement following 
ART. (J Turkish-German Gynecol Assoc 2009; 10: 132-6)
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Amaç: Folikül s v s  içindeki sitokinlerin ve nitrik oksitin matur oosit 
geli imi üzerindeki etkisi tart mal d r. Bu çal man n amac , tüp be-
bek tadavisi alan hastalar n folikül s v s  (FF) ve serumunda (S)  in-
terlökinleri IL-1 , IL-6, IL-8, IL-12, tümor nekrozis faktör (TNF)-  ve 
NO düzeylerini saptamak ve bunlar n ba ar  ile ili kisini ara t rmakt r.
Gereç ve Yöntemler: Bir üniversite hastanesinin tüp bebek merke-
zinde retrospektif çal ma planland . 85 kad n çal maya dahil edildi. 
IL-1 , IL-6, IL-8, IL-12, tümor nekrozis faktör (TNF)-  düzeyleri ELISA 
ile,  NO düzeyleri ise nitrat/nitrit kolorometrik assay ile saptand . 
Bulgular: Gebe kalan ve kalamayan kad nlar n S ve FF sitokin ve NO 
konsantrasyonlar  aras nda fark bulunamad . 
Sonuç: Serum ve folüküler s v  IL-1 , IL-6, IL-8, IL-12, tümör nekrozis 
faktör (TNF)-  ve NO düzeyleri tüp bebek tedavilerinde ba ar y  pre-
dikte etmez. 
(J Turkish-German Gynecol Assoc 2009; 10: 132-6)
Anahtar kelimeler: Yard mla üreme teknikleri tedavisi, sitokinler, fo-
liküler s v , nitrik oksit, gebelik
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Introduction

A connection is suggested to be present between the endo-
crine and cytokine systems. Cytokines have been shown 
to play an important role in the regulation of follicular 
development and also follicular atresia (1). FF provides a 
microenvironment for the developing oocyte and contains 
immunological factors for the regulation of its development. 
Changes in the expression and the concentrations of certain 
cytokines can influence oocyte and embryo quality, resulting 
in a reduced ability to implant. Several FF markers were sug-
gested to affect oocyte developmental potential in IVF (2, 3). 

Different cytokines have been investigated for their effects on 
various steps in assisted reproductive treatment (ART) cycles, 
namely follicular development, fertilization, embryo develop-
ment and implantation. The correlations between various 
cytokines and ART outcome have been sought extensively 
and controversial results have been reported. 
Gonadotropins used in assisted reproduction were reported 
to induce local and systemic production of interleukin-1beta 
(IL-1 , 4). Some authors suggested increased (4), some sug-
gested decreased (5) and some suggested no different (6) FF 
IL-1  concentrations in pregnant women compared to non-
pregnant ones. FF IL-6, IL-8 and IL-12 levels were also inves-
tigated in IVF cycles (6-8). FF IL-6 concentrations were noted 



to be significantly higher in pregnant women (6). No correlation 
was found between FF IL-8 concentrations and fertilization or 
implantation rates (8). FF IL-12 concentrations were reported 
to be associated with a negative outcome in IVF treatment (6, 
8). On the contrary, some researchers found no significant dif-
ference in FF IL-12 concentrations between pregnant and non-
pregnant patients (5, 7). Another cytokine investigated in the 
follicular fluid with regard to IVF parameters is tumor necrosis 
factor-alpha (TNF- ). Some researchers revealed no significant 
difference in FF TNF-  levels of pregnant and non-pregnant 
patients (6,9). However, it was suggested that FF TNF-  levels 
influenced oocyte quality, and significantly higher FF TNF-  
concentrations were found in follicles containing poor quality 
oocytes (9). High levels of nitric oxide (NO) in follicular fluid 
was also proposed to be detrimental, as embryo quality was 
observed to decrease in patients with high FF NO levels (10). 
Similarly in another study, follicles that contained oocytes that 
fertilized and went on to divide beyond the 6 cell stage were 
found to have significantly lower FF NO levels as compared to 
follicles that contained oocytes that did not fertilize or failed to 
develop beyond the 5 cell stage (11). However, no significant 
difference was found in FF NO levels of pregnant and non-
pregnant patients (9). 
As seen from the literature, a number of factors found in the fol-
licular fluid can influence assisted reproduction outcome. This 
study was undertaken to investigate whether FF and serum con-
centrations of cytokines IL-1 , IL-6, IL-8, IL-12, TNF-  and NO dif-
fer according to the pregnancy achievement following ART. The 
results might lead to the use of these factors as the determinants 
of pregnancy after IVF. To the best of our knowledge, our patient 
cohort is one of the largest series reported so far. 

Materials and Methods

Patients and protocols
This retrospective clinical study was performed at the Center 
for Reproductive Medicine of Yeditepe University Hospital, 
Istanbul, Turkey between July 2006 and October 2008. FF 
and serum samples obtained during oocyte retrieval from 85 
women who underwent ART were analyzed for this study. FF 
samples contaminated with blood were not included. Patients 
with endometriosis, PCOS, recurrent abortions and immuno-
logical disorders were excluded from the study. Informed con-
sent was obtained from all patients, allowing future scientific 
investigations on the collected FF and serum samples. The eth-
ics committee of the hospital approved this study. 
Patients were stimulated with either GnRH agonist long or antag-
onist protocol. Patients given GnRH agonist long protocol were 
administered leuprolide acetate (Lucrin®, Abbott, France), 
starting on the 21st day of the preceding cycle. On the third 
day of menses gonadotropins recombinant FSH (Puregon®, 
Organon, Netherlands or Gonal-F®, Serono, Switzerland) were 
initiated at a dose of 225-450 IU/day according to age, ovarian 
reserve and previous cycles. Patients given GnRH antagonist 
protocol were administered the same gonadotropins men-
tioned above at the same doses on the second day of menses 
after the ultrasound evaluation. When the leading follicle 

reached 14 mm, GnRH antagonist (Orgalutran®, Organon, 
Netherlands or Cetrotide®, Serono, Switzerland) was added 
at a dose of 0.25 mg daily until the day of HCG injection. In 
both stimulation protocols, ovarian response was monitored 
by serial ultrasound scans and serum estradiol measurements 
and daily gonadotropin doses were adjusted accordingly. When 
the leading follicle reached 20 mm, HCG (Pregnyl®, Organon, 
Netherlands) 10000 IU was administered and oocyte pick-up 
was performed 35 hours later. ICSI was the usual method of 
fertilization. Two to five days after oocyte retrieval, the embryos 
were transferred into the uterus under ultrasound guidance. 
Luteal support was given starting on the day of oocyte pick-up 
with i.m. progesterone (Progynex®, Kocak, Turkey) 50 mg daily 
plus vaginal progesterone gel (Crinone®, Serono, Switzerland) 
once daily and continued up to the pregnancy test; in women 
who were pregnant only the vaginal gel was continued until the 
12th gestational week. About 12 days after the transfer proce-
dure, serum beta HCG measurement >10 IU/l determined the 
pregnancy.

Biochemical assays
FF and blood serum samples were obtained simultaneously 
from 85 women during the oocyte pick-up procedure. FF sam-
ples were collected in each woman from the leading follicles 
and pooled. Only the visually blood-free samples of follicular fluid 
were included in the analysis. FF and serum samples obtained 
were immediately centrifuged at 350 g for 10 min and superna-
tants were then collected and stored in tubes at -70 C until assay. 
In FF and serum samples, the concentrations of IL-1 , IL-6, 
IL-8, IL-12, TNF-  and NO were measured with commercially 
available kits. IL- 1  was measured with The AssayMax Human 
IL-1beta ELISA kit (Assaypro, USA), intra-assay CV 5.1%, inter-
assay CV 7.5% and minimum detectable level <3 pg/ml. IL-6 
with The AssayMax Human IL-6 ELISA kit (Assaypro, USA), intra-
assay CV 5.1%, inter-assay CV 7.0% and minimum detectable 
dose <10 pg/ml. IL-8 with The AssayMax Human IL-8 ELISA kit 
(Assaypro, USA), intra-assay CV 5.0%, inter-assay CV 7.2% and 
minimum detectable dose <1 pg/ml. IL-12 with The BioSource 
Human IL-12 +p40 ELISA kit (BioSource International Inc., 
USA), intra-assay CV 3.9%, inter-assay CV 4.0% and minimum 
detectable level <2 pg/ml. TNF-  with The AssayMax Human 
TNF-alpha ELISA kit (Assaypro, USA), intra-assay CV 5.5%, 
inter-assay CV 7.0% and minimum detectable level <10 pg/ml. 
NO with Nitrate/Nitrite Colorimetric Assay Kit Cat. No. 780001 
(Cayman Chemical Company, USA), intra-assay CV 2.7%, inter-
assay CV 3.4% and the detection limit is 2.5 M. 

Statistical analysis
To determine whether serum and FF markers could distin-
guish the patients who became pregnant from those who did 
not, FF and blood serum cytokine and NO measurements 
were compared between pregnant and non-pregnant patients 
following ART. Statistical calculations were made using the 
Statistical Package for the Social Sciences (version 12.0, SPSS 
Inc., Chicago, IL, USA). For continuous variables Student’s t-test 
and for categorical variables Chi-squared test and Fisher’s exact 
test were used, where applicable. Results are expressed as 
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means±SD or percentages (counts) as appropriate. Statistical 
significance was defined as a value of P <0.05. 

Results

Demographic features and cycle characteristics evaluated 
in 85 women constituting the studied groups are shown in 
Table 1. The patients who became pregnant were significantly 
younger than patients who did not (29.7±4.7 years vs. 32.2±4.8 
years, respectively; p=0.02). In the 85 women recruited for the 
study, the indication for ART was unexplained infertility in 26% 
(n=22), tubal disease in 8% (n=7), and male factor in 66% 
(n=56). No significant difference was found between pregnant 
and non-pregnant patients regarding infertility etiology (Table 
1). When cycle characteristics are concerned, significantly 
lower amounts of gonadotropins were required in patients 
who became pregnant compared with the patients who did 
not (2500±967 IU vs. 3278±1265 IU, respectively; p=0.002) and 
the number of total oocytes retrieved was significantly higher in 
patients who achieved pregnancy compared to non-pregnant 
ones (13.0±6.2 vs. 10.0±6.2, respectively; p=0.03). No signifi-
cant difference was observed between the two groups regard-
ing other cycle parameters (Table 1). 
FF cytokine and NO concentrations in both groups are presented in 
Table 2. No significant difference was found in values between the 
women who became pregnant and those who did not (Table 2).
Blood serum concentrations of cytokines and NO in the two 
groups of patients are shown in Table 3. There was no signifi-
cant difference between pregnant and non-pregnant women 
(P>0.05). 

Discussion

Numerous studies have attempted to find differences between 
the serum and/or FF cytokine concentrations of pregnant 
and non-pregnant women following IVF treatment. Given the 
ambiguous findings regarding the association of FF/serum 
cytokine levels and IVF outcome, we evaluated whether the 
concentrations of various cytokines and NO were altered in 
pregnant cycles following IVF. To the best of our knowledge, 
our study is one of the largest series to assess multiple rel-

evant cytokines in serum and follicular fluid simultaneously 
in relation to the pregnancy achievement following IVF. In the 
present study, we observed no significant differences in the FF 
and blood serum cytokine and NO concentrations investigated 
between pregnant and non-pregnant cycles. 
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Table 1. Demographic features and cycle characteristics of pregnant  versus non pregnant women following ART  
Variable Pregnant (n=51) Non-pregnant (n=34) P

Age (years) 29.7±4.7 32.2±4.8 0.02

Infertility duration (years) 6.8±4.1 8.0±5.2 NS

Cause of infertility %, (n)   

Tubal  6 (3) 12 (4) NS

Male 69 (35) 62 (21) NS

Unexplained 25 (13) 26 (9) NS

Gonadotropins used (IU) 2500±967 3278±1265 0.002

The values are given as mean±SD or percent (numbers). 
(HCG, human chorionic gonadotropin; E2, estradiole; MII, metaphase II; ET, embryo transfer; NS, not significant, p>0.05).
Student’s t-test, Chi-squared test and Fisher’s exact test

Table 2. Follicular fluid cytokine and nitric oxide concentrati-
ons of pregnant versus non-pregnant women following ART    

Variable Pregnant  Non-pregnant  P

FF IL-1  (pg/ml) 3.9±1.6 4.3±1.6 NS

FF IL-6 (pg/ml) 27.3±15.7 23.5±12.7 NS

FF IL-8 (pg/ml) 21.1±9.4 20.1±8.7 NS

FF IL-12 (pg/ml) 61.6±28.8 60.0±24.8 NS

FF TNF-  (pg/ml) 31.1±8.2 29.3±2.9 NS

FF NO ( M) 0.5±0.2 0.5±0.2 NS

(FF, follicular fluid; IL-1 , interleukin 1 beta; IL-6, interleukin 6; IL-8, interle-

ukin 8; IL-12, interleukin 12; TNF- , tumor necrosis factor alpha; NO, nitric 

oxide; NS, not significant, p>0.05).

Student’s t-test 

Table 3. Blood serum cytokine and nitric oxide concentrations 
of pregnant versus non-pregnant women following ART    

Variable Pregnant  Non-pregnant  P

S IL-1  (pg/ml) 3.4±2.5 3.6±2.9 NS

S IL-6 (pg/ml) 17.1±10.3 15.6±5.9 NS

S IL-8 (pg/ml) 29.8±18.6 23.3±19.5 NS

S IL-12 (pg/ml) 54.4±22.9 50.9±23.6 NS

S TNF-  (pg/ml) 36.6±13.7 32.4±7.5 NS

S NO ( M) 1.7±1.6 1.7±1.1 NS

The values are given as mean±SD. 

(S, serum; IL-1 , interleukin 1 beta; IL-6, interleukin 6; IL-8, interleukin 8; IL-

12, interleukin 12; TNF- , tumor necrosis factor alpha; NO, nitric oxide; NS, 

not significant, p>0.05). 

Student’s t-test 



Interleukins are known to be involved in the immune system 
and play a role during inflammation. The ovarian follicle is 
suggested to be a site of inflammatory reactions. Thus vari-
ous studies were performed to investigate the concentrations 
of proinflammatory cytokines in the follicular fluid of patients 
undergoing IVF treatment. The increased follicular fluid levels 
of some interleukins were noted to probably influence oocyte 
quality and fecundability by deteriorating the follicular micro-
environment. 
It has been reported that follicular fluid exerts chemotactic 
effects on neutrophilic granulocytes and the concentration of 
this activity is related to the outcome of IVF (12). About 5-15% of 
the cellular pool of the FF consists of macrophages, and intra-
ovarian macrophages are involved in the production of IL-1  
(13,14). IL-1 has been suggested to be one of the regulators of 
ovarian steroidogenesis (15). Previous studies suggested that 
serum and FF IL-1  concentrations were correlated with the 
pregnancy achievement (4,5). However, the results are contro-
versial. Barrionuevo et al. (11) investigated FF IL-1  concentra-
tions in relation to fertilization and embryo cleavage rates and 
revealed no correlation. Karagouni et al. (4) showed significant-
ly higher amounts of FF IL-1  in the implantation versus non-
implantation cycles. In contrast, Leal et al. (5) found FF IL-1  
levels to be significantly higher in non-pregnant women. In the 
study by Bedaiwy et al. (6), FF IL-1  concentrations were found 
to be similar in pregnant and non-pregnant cycles. Similarly, we 
found no significant difference in FF and serum IL-1  concen-
trations between pregnant and non-pregnant patients. 
IL-6 is one of the cytokines that can influence granulosa 
cell steroidogenesis (16). Changes in E2 levels seen during 
gonadotropin stimulation were found to induce changes in 
serum IL-6 and TNF-  levels (17). Studies regarding FF IL-6 
levels between pregnant and non-pregnant patients following 
ART are scarce. In a recent study, FF IL-6 concentrations were 
shown to be significantly higher in pregnant cycles compared 
to those in non-pregnant ones (6). However, we found similar 
FF and serum IL-6 concentrations between pregnant and non-
pregnant women after IVF. In one study, serum IL-6 levels were 
found to be significantly higher in PCOS women undergoing 
IVF compared to those in normally ovulating women undergo-
ing IVF for male factor infertility (18). In some studies, elevated 
levels of serum IL-6 levels were reported in OHSS cases (19). 
Conversely, in another study, serum IL-6 levels were found to be 
correlated negatively with E2 levels (17). FF IL-6 concentrations 
were also compared between low and high responder patients 
undergoing ART, and no difference was found (20). In our study, 
the peak serum E2 levels were similar between the two groups 
and we did not include the PCOS cases in the study. 
IL-8 is one of the potent leukocyte chemotactic cytokines 
found in the preovulatory follicle. IL-8 was suggested to be an 
essential part of folliculogenesis. In a previous study, FF IL-8 
concentrations were compared between pregnant (n=11) and 
non-pregnant (n=33) women following IVF and were found to 
be no different (8). Our results are in accordance with them. 
IL-12 is a potent immunomodulatory cytokine involved in 
inflammatory processes with antiangiogenic effects (21). 
Gazvani et al. (8) investigated IL-12 levels in FF and reported 

that its presence in FF was associated with a negative outcome 
in IVF treatment. Similarly, in another study FF IL-12 concentra-
tions were found to be significantly lower in pregnant com-
pared with non-pregnant cycles (6). In another study, serum 
and FF IL-12 levels were studied in relation to the outcome 
in women undergoing IVF and no association of either serum 
or FF IL-12 levels with the outcome was demonstrated (5). 
Another study also reported no significant difference in FF IL-12 
concentrations between pregnant and non-pregnant patients 
(7). Similarly, we observed no significant difference in FF and 
serum IL-12 concentrations between patients who became 
pregnant and those who did not following ART. 
Regarding FF and serum TNF-  concentrations, very few 
studies exist in the literature. Bedaiwy et al. (6) in their study 
compared FF TNF-  concentrations between pregnant and 
non-pregnant cycles and found no difference. Similarly, Lee 
et al. (9) revealed no significant difference in FF TNF-  levels 
of pregnant and non-pregnant patients. However, significantly 
higher TNF-  concentrations were found in follicles containing 
poor quality oocytes. In accordance with the above-mentioned 
studies, similar FF and serum TNF-  concentrations were found 
in the present study between patients who became pregnant 
and those who did not following ART. 
Nitric oxide (NO), a potent vasodilator, is also produced in the 
ovary and is involved in folliculogenesis (22). However, the asso-
ciation of FF NO concentrations with pregnancy potential in IVF 
remains controversial. In a study about FF NO concentrations in 
IVF cycles, the relationship to embryo grading was sought and 
it was reported that high NO levels in human follicles may be 
detrimental (10, 23). Similarly, lower FF NO levels at the time of 
oocyte retrieval were suggested to be associated with adequate 
fertilization and embryo cleavage rates (11). However, FF NO 
concentration was proposed to be of no use as a prognostic 
marker for the prediction of the pregnancy outcome (24, 25). 
Concerning the plasma NO levels, its concentration was found 
to be inversely correlated with uterine artery PI (26). The mea-
surement of impedance to uterine blood flow in IVF cycles has 
been suggested to contribute to the evaluation of endometrial 
receptivity (27, 28). The decrease in peripheral impedance in the 
uterine vascular bed, reflected by a low PI, is a consequence of 
increased blood flow and tissue perfusion, which may improve 
uterine receptivity (29). Further studies incorporating Doppler 
measurements are needed to clarify this point. 
Relevant studies in the literature reported various mean values 
for the serum or FF cytokines. A possible explanation for incon-
sistency may be related to patients’ characteristics and also the 
timing of sample collection. Furthermore, the discrepancies may 
be due to technical variations in cytokine measurements, for 
example, to the different sensitivity of the ELISA system used. 
One limitation of our study might be considered as the inclu-
sion of unexplained infertility cases in the study. However, a 
previous study evaluated FF IL-6 and IL-8 levels according to the 
etiology of infertility and reported no significant difference (30). 
In conclusion, the concentrations of follicular fluid and blood 
serum IL-1 , IL-6, IL-8, IL-12, TNF-  and NO do not appear to 
be determinants of the outcome of IVF treatment. Accordingly, 
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these cytokines and NO cannot be used in the prediction of 
pregnancy following IVF. Future studies with larger patient num-
bers are required to understand the regulatory mechanisms in 
in vitro fertilization treatments, which might show the impor-
tance of some cytokines as biomarkers for the success of IVF.
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 Family planning attitudes of women and 
affecting factors

 Kad nlar n aile planlamas na ili kin tutumlar  ve etkileyen faktörler
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Objective: This descriptive research was conducted to determine the 
attitudes of women towards family planning and the factors affecting 
these attitudes. 
Material and Methods: Universe of the study has been composed 
of women who are married and older than 15 years and living in An-
kara Kale district. 300 women were included. Kale district is a low 
socioeconomical slum area of the capital city of Turkey. Question-
naire and Family Planning Attitude Scale were used to collect data. 
Results: 38% of the women were in the 30-39 years age group and 
66.7% of them were graduates of primary school. 73.3% of the women 
had information about some contraceptive method and 53% of them 
had  used an effective method. Mean score taken from the Family 
Planning Attitude Scale was 120.11±13.8. The scores obtained from 
the scale were significantly higher in the women who were graduates 
of elementary school, whose husbands were graduates from high 
school and higher, who had heard about any contraceptive method 
and had been using some method and who had  had 1-3 pregnan-
cies (p<0.05). Economical status, family type, presence of a chronic 
disease, using regular medicine and smoking have not affected family 
planning attitude (p>0.05). 
Conclusion:  It was found that the attitudes of the women towards 
family planning were at a good level, nearly half of the women were 
using an effective method, and the level of education, number of 
pregnancies, unwillingness to have another child in the future, having 
information about contraceptive methods and using  some contra-
ceptive method had influenced family planning attitudes. In order to 
turn this attitude into practice with high rate, family planning educa-
tion programs and consultancy services must be planned and imple-
mented.
(J Turkish-German Gynecol Assoc 2009; 10: 137-41)
Key words: Family planning, woman, family planning attitude 
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Amaç: Bu ara t rma, evli kad nlar n aile planlamas na ili kin tutum-
lar n  ve etkileyen etkenleri belirlemek amac yla tan mlay c  nitelikte 
yap lm t r. 
Gereç ve Yöntemler: Ara t rman n evrenini, Ankara kalesi bölgesin-
de ya ayan 15 ya ndan büyük ve evli kad nlar olu turmu tur. Örnek-
leme 300 kad n al nm t r. Kale bölgesi, Türkiye’nin ba kentinde yer 
alan dü ük sosyoekonomik statüye sahip bir gecekondu bölgesidir. 
Verilerin toplanmas nda anket formu ve Aile Planlamas  Tutum Ölçe i 
kullan lm t r. 
Bulgular: Kad nlar n %38’i 30-39 ya  grubunda, %66.7’si ilkokul me-
zunudur. Kad nlar n %73.3’ünün daha önce herhangi bir aile planla-
mas  yöntemi duydu u, %53’ünün etkili bir yöntem kulland  belirlen-
mi tir. Kad nlar n aile planlamas  tutum ölçe inden ald klar  ortalama 
puan 120.11±13.8 ’dir. Ortaokul ve üzeri mezunu olan, e i lise ve 
üzeri mezunu olan, herhangi bir aile planlamas  yöntemi duyan ve 
kullanan, 1-3 gebelik geçiren, gelecekte çocuk istemeyen kad nlar n 
aile planlamas  tutum ölçe inden ald klar  puanlar n anlaml  ekilde 
daha yüksek oldu u belirlenmi tir (p<0.05). Kad nlar n ekonomik 
durumu, aile tipi, kronik hastal n n olmas , sürekli ilaç kullanmas , 
sigara içmesi gibi özellikleri aile planlamas  tutumunu etkilememi tir 
(p>0.05). 
Sonuç: Kad nlar n aile planlamas na yönelik tutumlar n n iyi düzeyde 
oldu u; yakla k yar s n n etkili bir aile planlamas  yöntemi kulland  
ve ö renim düzeyi, gebelik say s , gelecekte çocuk isteme, herhan-
gi bir aile planlamas  yöntemi duyma ve kullanma gibi özelliklerinin 
aile planlamas na yönelik tutumlar n  etkiledi i sonucuna var lm t r. 
Kad nlar n aile planlamas na ili kin tutumlar n n yüksek oranda dav-
ran a dönü ebilmesi için aile planlamas  e itim programlar  ve dan -
manl k hizmetleri planlanmas  ve uygulanmas  önerilmektedir. 
(J Turkish-German Gynecol Assoc 2009; 10: 137-41)
Anahtar kelimeler: Aile planlamas , kad n, aile planlamas  tutumu
Geli  Tarihi:  02 Temmuz 2009 Kabul Tarihi: 11 A ustos 2009
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Introduction

In recent years, although there have been significant develop-
ments in our country, the effects of these developments on 
the indicators of population and health are not yet sufficient. 
According to the results of the Turkey, Population and Health 
Research; both the birth and abortion statistics are still at high 
levels. It is indicated that 15% of the pregnancies are termi-
nated because they are unwanted and the undesired, and 

unplanned pregnancies lead to 20 million unsafe abortions 
besides 80.000 deaths (1).
Each year, use of contraceptive methods increase, but the 
necessity for family planning services still continues. The 
unmet rate of contraceptive necessity is 7.9% (1). Women are 
influenced by several factors while preferring contraceptive 
methods. These can be summarized as the reliability of the 
method, false beliefs and incorrect applications of the meth-
ods, expectations of the society, attitudes of the individual 



and the family (2). Spouse’s demand for using a contraceptive 
method and avoidance of the method by the woman because of 
religious beliefs can be given as examples of these factors (3, 4). 
Though the negative effects of undesired/unplanned pregnan-
cies on woman/child health are known, there are still high 
rates of undesired/unplanned pregnancies. In order to prevent 
the undesired/unplanned pregnancies, effective contraceptive 
methods are preferred as the first choice. For planning the 
training and consultancy services to be given to the women 
and for effective presentation of those services, it is necessary 
to determine the attitudes and behaviors of women which are 
playing the key role in family planning activities.

Material and Method

This research was conducted on women above 15 years and 
married who live in the Ankara Kale district to determine their 
attitudes, behaviors related to family planning and the factors 
affecting these attitudes. 

Sample
The sample group comprised of women who are older than 
15 years, married and living in the Ankara Kale district. In this 
district the population of women is estimated as approximately 
2000 (5). 300 women were included in the research. This sur-
vey has been conducted in accordance with the principles of 
the Helsinki Declaration. Before filling the questionnaire form, 
the women were informed about the purpose of the research. 
Participation in this study was voluntary. 
The Kale district, where we performed our research, is a low 
socioeconomic slum area of the capital city of Turkey. In this 
area, half of the population (49.3%) is female (3257 women). 
The majority of those women are illiterate/literate/primary 
school graduates (83%) (5). The Kale district is a slum area that 
keeps the traditional structure and receives migration from all 
over Turkey. 
The significance of this study is limited by the fact that it per-
tains to only one area of Turkey and only married women were 
taken into consideration. Therefore the findings cannot be gen-
eralized to all Turkish women. 

Data Collection 
A questionnaire form prepared by researchers was used for 
data collection. The questionnaire form consisted of two parts. 
The first part included questions about the socio-demographic 
characteristics of women such as age, education level, working 
status, economical status; the fertility characteristics and fam-
ily planning applications. The second part consisted of Family 
Planning Attitude Scale.

Family Planning Attitude Scale
Family Planning Attitude Scale was developed by Örsal and 
Kubilay and validity and reliability was performed by them. The 
Cronbach alpha value was found as 0.87 (2).
The scale was evaluated in three subgroups. These are; atti-
tudes toward methods (12 items), attitudes toward pregnancy 
(8 items) and attitudes of the society toward family planning 
(14 items). The scale was graded as, “Completely Agree: 1”, 

“Agree: 2”, “Neither agree nor disagree: 3”, “Disagree: 4”, and 
“Completely Disagree: 5”. By adding all the item scores in every 
subgroup, the subgroup total and by adding the subgroup totals, 
the total score of the scale was obtained. The lowest score in 
the scale was 34 and the highest score was 170. The higher 
score indicated the positive attitude toward s family planning. 

Data Analysis
The Statistical Package for the Social Sciences (SPSS, version 
11.5 for Windows) was used to analyze the data. The per-
centage, mean, student t-test, and one-way variance analysis 
(ANOVA) were used to evaluate the data. The p value 0.05 (95% 
confidence interval) was accepted as significant. 

Results

38% of the women were in the 30-39 years age group, 66.7% 
of them were primary school graduates, 79% lived in a nuclear 
family and 57.3% of them evaluated their socio-economic status 
as a moderate level (Table 1). 
It was determined that 73.3% of the women had heard about a 
method of contraceptive, 68.7% of them had already used one 
of the methods and 53% of them used an effective method of 
contraceptive. It was also determined that 60% of the women 
had had 3 or more pregnancies, 36% of them had one male 
child, and 74.3% of them did not want any children in the future. 
24.2% of the women who did not use any contraceptive method 
expressed that they wished children in the future and 14.2% of 
them were pregnant during the study so they neither wanted 
nor needed to apply contraceptive methods (Table 2). 
The mean score of the Family Planning Attitude Scale was 
120.1±13.8. In regard to the mean scores taken from subgroups 
of the scale, the mean score of attitude of society towards fam-
ily planning was 54.80±8.1, the mean score of attitude towards 
methods was 36.81±5.2 and the mean score of attitude towards 
pregnancy was 28.50±4.2. 
It was determined that the number of women who were ele-
mentary school and higher graduates, whose husbands were 
graduates of high school or higher, who had ever heard about 
contraceptive method and used any contraceptive method, 
who had had 1-3 pregnancies, who did not wish any more chil-
dren in the future had higher scores and the difference between 
the groups was statistically significant (p<0.05) (Table 3).
The characteristics of the women such as economical status, 
family type, having a chronic illness, using regular medicine and 
smoking did not affect the family planning attitudes (p>0.05).

Discussion

Family planning services in our country are still developing and 
parallel to this, there are some advances in the health indica-
tors, but the need for family planning which cannot be met still 
stands out as an important health problem. In this study as well, 
the fact that about half of the women (47%) were not using an 
effective contraceptive method points out the significance of 
the subject. Supporting this finding, in Kaya et al’s study (6) 
39.9 %; Ayd n and Aytekin’s study (7) 47.1%; Özdemir et al’s 
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study (8) 46.1%; Özgür et al’s study (9) 45.3%; and Tanr verdi 
et al’s study, 39.2% of the women do not use an effective con-
traceptive method. In other studies conducted in Turkey, it was 
also seen that the rate of family planning use was not at the 
desired level. According to the results of the Turkey, Population 
and Health Research, it was determined that only 42.5% of the 
women use an effective method (1). When the rates in our 
country are compared with the others, it is seen that rates of 
using an effective contraceptive method in developed countries 

are higher (10-12) and in underdeveloped countries are lower 
(13-15) than our country.
Family planning applications can be affected by many factors 
such as traditional beliefs, religion, family type, knowledge 
about contraceptive and problems in provision of health servic-
es. These affecting factors lead the formation of family planning 
behaviors. Norms, habits, learning processes, environmental 
conditions, and attitudes influence the behavior. Attitude is a 
notional concept and although it cannot be observed directly, 
the effects on behavior are well known (2). In this study, wom-
en’s attitudes towards family planning were evaluated and the 
level of attitude is quite high. However, approximately half of 
the women’s avoidance of using any effective method for con-
traceptive indicates that the attitudes do not turn into behaviors 
sufficiently. Similar to this, Agyei and Migadde (16) determined 
that women’s use of contraceptive methods is much lower than 
their attitudes. Chopra and Dhaliwal (14) also determined that, 
although their attitudes were positive, women’s use of effective 
contraceptive methods for long term were low. 
Environmental conditions, habits, and expectations have effects 
on turning the attitudes into behaviors (17). Even when women 
have developed positive attitudes towards family planning, it is 
thought that the beliefs on this subject, the level of information 
and environmental factors have effects on turning the attitudes 
into behaviors. In our country, although many studies consider-
ing the knowledge and behaviors on family planning have been 
conducted, the studies considering the attitudes are not sufficient. 
Attitude is a concept that develops and transforms in time. 
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Table 1. Sociodemographic characteristics of the women

Sociodemographic characteristics n %

Age groups  

<20 years 16 5.3

20-29 years 88 29.3

30-39 years 114 38.0

40 years 82 27.3

Education level  

Not illiterate 45 15.0

Primary school graduate 200 66.7

Elementary school graduate and higher 55 18.3

Education level of husband  

Not illiterate 17 5.6

Primary school graduate 194 64.7

Elementary school graduate 47 15.7

High school graduate and higher 42 14.0

Having social insurance  

Yes 248 82.7

No 52 17.3

Family type  

Nuclear family 237 79.0

Broad family 63 21.0

Socioeconomic status  

Good 38 12.7

Moderate 172 57.3

Poor 90 30.0

Any chronic illness  

Yes 66 22.0

No 234 78.0

Using regular medicine  

Using 57 19.0

Not using 243 81.0

Cigarette smoking  

Smoking 63 21.0

Not smoking 247 79.0

Table 2. Characteristics of Attitude to Fertility and Family 
Planning Implementations

Characteristics About Fertility and Family  N %
Planning Implementations 

Spontaneous abortus   

Yes 71 23.7

No 229 76.3

Medical abortus  

Yes 61 20.3

No 240 79.7

Gravity  

Null gravity 47 15.7

1-2  73 24.3

3  180 60.0

Ever hearing about a  contraceptive method  

Yes 219 73.3

No 81 26.7

Using any contraceptive method  

Using 206 68.7

Not using 94 31.3

Using effective  contraceptive method  

Yes  159 53.0



Attitudes are not gained by birth, they are learned and adopted 
by experiences and culturally gained during socialization (17). 
Attitudes of women towards family planning are influenced by 
education and experiences such as pregnancy. It was deter-
mined that women who are graduates of elementary school or 
higher, who had experienced 1-3 pregnancies and who did not 
want any more children in the future got higher scores from the 
family planning attitude scale. As the education level increases, 
the number of children desired decreases (1). The higher score 
of higher level educated women can be explained by more pos-
sibilities of obtaining knowledge on family planning and having 
more awareness about the subject. Similar to this, Tuladhae & 
Marahatta (18) determined that women’s awareness increases 
as their education level increases. Higher scores from family 
planning attitude in women who have had 1-3 pregnancies 
and who did not want any more children in the future, is an 
expected result. Many and frequent pregnancies may affect the 

mother-child health negatively and increase the risk of mater-
nal mortality (19). It is thought that the attitude level is higher 
because women do not want to have more children than they 
desire and also they demand for more effective contraception. 
It was determined that, besides the education level and preg-
nancy situation, the level of awareness about contraceptive also 
affects the attitudes of women. In this study, the higher attitude 
towards family planning of the women who have heard about 
family planning and/or apply any method of contraceptive is 
notable. This finding can be explained by easy access to the 
contraceptive methods by women and having more informa-
tion about the subject. 
Family planning attitude scale is evaluated in three subgroups, 
attitudes towards methods, attitudes towards pregnancy and 
attitudes of the society towards family planning. In this study, 
it was determined that, for all the subgroups, the scores of 
women were at a moderate level. 
The moderate level of attitude of the women towards the 
methods can be evaluated as a positive finding. This finding can 
show that women want to use contraceptive methods. The rate 
of 24% wish to have a baby in the study group and the rate of 
pregnancy of 14% during the study supports this finding. 
The attitudes related to pregnancy exist on the basis of attitudes 
related to family planning (2). Pregnancy brings social status to 
woman in traditional societies. Also in this study, the moder-
ate level of attitude towards pregnancy can originate from the 
feelings of desire to feel worthy and wish to earn status by the 
women. It is thought that the traditional structure and the lower 
status of women in this district affect the results of the attitudes 
of the women. Three or more pregnancy rate of 60 % in the 
district also supports this result.
On the development of family planning attitudes of the society, 
socio-cultural characteristics play important role. Since the 
number of children indicates the power of the male, giving 
importance and precedence to male child can be examples of 
this situation (2). Society’s moderate level of family planning 
attitude can be explained by the families’ desire to have more 
male children. The rate of 25.3% not having a male child and 
the rate of 36% having one male child may affect the attitude of 
the society. It is thought that probably this can be caused by the 
district’s traditional structure, namely the husband or mother-in-
law is closely involved with the decision about contraceptives.
In conclusion, women’s attitudes towards family planning were 
at a proper level; approximately half of them use an effective 
contraceptive method and the characteristics of the level of 
education, the number of pregnancies, desire to have a baby 
in the future, having heard about contraceptive methods and 
using any contraceptive method all affect the family planning 
attitudes. According to these results, it is suggested that, in 
order to transform the women’s attitudes towards family plan-
ning into behavior, family planning training programs and con-
sultancy services should be planned and applied. The implica-
tions for research include the need for replication of this study 
in other geographic areas that also represent a diverse sample 
of women with a wide range of education, income and other 
socio-demographic characteristics.
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Table 3. Mean Scores Obtained From Family Planning At-
titude Scale According to Some Characteristics 

Characteristics N X ± SS p

Education level   

Not illiterate 45 111.09±11.8 F:

Primary school graduate 200 119.81±13.1 22.859 

Elementary school graduate  55 128.58±12.9 <0.05
and higher   

Husband’s education level   

Not illiterate 17 114.24±11.7 F: 

Primary school graduate 194 117.32±13.5 13.218

Elementary school graduate  47 126.57±12.9 <0.05

High school graduate and higher 42 128.12±11.7 

Ever hearing about a 
contraceptive method   

Yes 219 121.21 ± 14.3 F: 

No 81 117.12 ± 12.2 5.237

   <0.05

Using any contraceptive method    

Yes 206 122.56±13.6 F: 

No 94 114.72±12.9 22.215

   <0.05

Parity   

Nulliparous 8 109.13 ± 11.5 F: 

1-3  189 122.37 ± 13.7 8.383

4 and more 103 116.81 ± 13.2 <0.05

Wishing a child in the future   

Yes 61 116.46± 11.3 F: 

No 223 121.31 ± 14.5 3.381

Hesitant 16 117.19 ± 11.2 <0.05
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Introduction

Sexually transmitted infections (STIs) still pose a considerable 
health problem in both industrialized and developing countries. 
According to World Health Organization data, about 340 
million people are infected with an STI, AIDS excluded, in the 
world per year (1). The epidemiological pattern of STIs differs 
considerably in different parts of the world. During the 1990s, 

the north and west European countries witnessed a dramatic 
decrease in the incidence of STIs, especially of gonorrhea 
and syphilis. This trend is believed to most likely result from 
a combination of factors, primarily early school education on 
sexuality, behavioral modifications to reduce sexually risky 
behaviors, promoting condom usage, and accessibility of 
appropriate STI treatments (2, 3). In developing countries, 
both the prevalence and incidence of STIs is still quite high, 
thus these diseases present a considerable public health 
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Objective: To determine the extent of condom usage as a method of 
protection from sexually transmitted infections (STIs) among sexually 
active individuals obliged to present for periodical health examina-
tion at the Institute of Public Health for the Osijek-Baranya County, in 
Osijek, eastern Croatia. 
Material and Methods: During February 2004, a cross-sectional 
questionnaire survey was conducted. The research tool was an uni-
dentified 20-item questionnaire addressing the sexual behavior of 
study subjects and their partners and methods of protection from 
STIs. Descriptive statistics and 2 – test were used for data analysis.
Results: The response rate was 84.2% (278/330). A total of 278 sub-
jects, 96 (34.5%) males and 182 (65.5%) females, 167 (60.1%) married 
and 111 (39.9%) single, mean age 31.3±8.4, age range 18-52 years were 
enrolled in the study. Study results revealed 22.3% (62/278) subjects to 
have had two or more sexual partners over the one-year period and the 
use of condom was reported by 40.3% (25/62) of those subjects. 
Conclusions: The obtained results point to the need for additional 
education on  protection from sexually transmitted infections and on 
risky sexual behavior, with special reference to the role of condom 
usage in the prevention of these diseases and their detrimental effects 
on the reproductive health of sexually active individuals.
(J Turkish-German Gynecol Assoc 2009; 10: 142-7)
Key words: Sexual behavior, sexually transmitted infection, 
condom, Osijek, Croatia
Received: 12 March, 2009 Accepted: 16 July, 2009

Amaç: Do u H rvatistan bölgesindeki Osijek-Baranya ilçesi Halk Sa -
l  Enstitüsüne ba vuran cinsel aktif kad nlar n cinsel temasla bula an 
hastal klar n (CTBH) önlenmesinde kondom kullan m durumlar n  
saptamak,
Gereç ve Yöntemler: ubat 2004 de kesitsel bir çal ma yürütüldü. 
20 soruluk bir anket haz rland . Veri analizi için ki kare ve betimleyici 
analizler uyguland . 
Bulgular: Yan t oran  %84.2 (278/330) idi. Evli 167 (%60.1) ve bekar 
111 (%39.9) ya lar  31.3±8.4, da l m  18-52 olan kad nlar çal maya 
dahil edildi. Çal ma, %22.3 kad n n son bir y l içinde bir veya daha faz-
la cinsel partnerinin oldu unu ortaya ç kard . Kondom kullan m  %40.3 
(25/62) idi. 
Sonuç: CTBH kontrolünde e itim gereklidir ve kondom kullan m n n 
bu hastal klar n önlenmesindeki önemi ö retilmelidir. 
(J Turkish-German Gynecol Assoc 2009; 10: 142-7)
Anahtar kelimeler: Cinsel davran , cinsel temasla bula an hastal k-
lar, kondom, Osijek, H rvatistan
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problem (2). In the last few decades, the pattern of STI-s has 
been reported to change with a lower incidence of the “classic” 
STI-s and increasing rates of Chlamydia, genital herpes, human 
papilloma virus and, of course, HIV (4-7). This trend was noted 
in Croatia in the early 90-s when significant increase of HPV 
infection among men and women in Croatia was discovered 
(8). Other studies conducted in Croatia have dealt mainly with 
the problem of STI among vulnerable population subgroups, 
such as urban adolescent sexually active females, high school 
students, Croatian young people in general, Croatian migrant 
workers such as seafarers, construction workers and truck 
drivers and finally, clients tested for HIV infection at the 
Voluntary Counseling and Testing Center (VCT) (9-16).
Considering the findings of all the above mentioned studies, it is 
obvious that in the Croatian context one of the most important 
factors contributing to the spread of STIs is low and irregular 
condom use with casual partners combined with a low level of 
knowledge about sexuality and prevention of STIs (9-16). The 
fact that there has been no study about the extent of condom 
usage as a method of protection from STIs among sexually 
active individuals from the general population in Croatia (17) 
and the fact that, in the eastern part of Croatia, there has 
been only one study dealing with various risk behaviors in 
high school students from Osijek-Baranya County (including 
risky sexual behavior), which confirmed a strong influence of 
parental health-risk behaviors on their children’s health-risk 
behaviors (18), motivated us to embark on the present study. 
The aims of our study were to investigate the characteristics of 
sexual behavior and condom usage as a method of protection 
from STIs in a group of sexually active individuals obliged to 
present for periodical examinations at the Outpatient Clinic of 
the Institute of Public Health for the Osijek-Baranya County in 
the capital of eastern Croatia, Osijek. The frequency of condom 
usage was especially assessed in individuals having two or 
more partners during the one-year study period

Material and Methods 

All individuals presenting for obligatory periodical health 
examinations at the Institute of Public Health for the Osijek-
Baranya County in Osijek according to the By-law on population 
protection from infectious diseases (19), during February 2004 
were invited to participate in a questionnaire study. These 
individuals (mainly workers from food industries, restaurants, 
schools, cosmetic salons as well as health professionals working 
in various health institutions) were obliged to undergo periodical 
health examinations at the Epidemiological Department of the 
Institute of Public Health for the Osijek-Baranya County in Osijek 
according to the By-law on population protection from infectious 
diseases. Each year, around 3 300 clients (60% females and 40% 
males) are examined at the Epidemiological Department. Upon 
examination during February 2004, the potential study subjects 
received a cover letter telling them about the study and a 
responsible epidemiologist explained them in detail the aim 
of the study and asked them to participate in it on a voluntary 
basis, by filling-out an unidentified questionnaire. The Ethical 
Committee of the Institute of Public Health approved the study 

and each participant filled out an informed consent before he/
she filled-out an unidentified questionnaire. All together, 330 
potential study subjects were asked to participate in the study, 
and 52 (15.8%) of them refused. Among non-respondents there 
were 30 males (57.7%) and 22 females (42.3%). A total of 278 
men and women participated in the study and the overall 
response rate was 84.2% (278/330). 
The study was performed using an unidentified questionnaire 
containing 20 questions: 5 questions on demographics (age, 
sex, marital status, age at first intercourse, sexual orientation); 
9 questions on sexual behavior of the study subjects and 
their partners (number of sexual partners during last year, 
history of any diagnosed STIs in study subject or his/her 
sexual partner/s, type of sexual intercourse, gender of sexual 
partners, risky sexual activities such as unprotected sexual 
intercourse with casual partner and sexual activities combined 
with drug or alcohol abuse without proper protection, sexual 
activities with partners of risky sexual behavior meaning 
promiscuous partners or sex workers); and 6 questions on 
methods of protection from STIs (primarily use of condoms 
during each type of sexual intercourse with casual partners, 
hepatitis B vaccination, testing for HIV). The questionnaire was 
constructed in collaboration between the Department of Public 
Health School of Medicine University of J. J. Strossmayer in 
Osijek, Department of Computer Science, Faculty of Electrical 
Engineering University of Josip Juraj Strossmayer in Osijek, 
Institute of Public Health for the Osijek-Baranya County in Osijek 
and Andrija Stampar School of Public Health in Zagreb, and 
several pilot studies were performed before the final version. 
It took about 15 minutes to fill out the entire questionnaire and 
then subjects were instructed to put these filled out forms in a 
specially designed box that was positioned in the waiting room 
area and could not be opened or seen through.
Comparison of particular answer frequencies was made by the 

2-test. The level of statistical significance of difference was set 
at p<0.05. Statistical analysis was done by using Microsoft Excel 
2000 (Microsoft Corporation, Redmond, WA, USA).

Results

Results are presented in Figures 1-3. A total of 278 participants, 
96 (34.5%) males and 182 (65.5%) females, mean age 31.31±8.42 
(range 18-52) years, all declaring themselves as being sexually 
active (in the sense that they had at least one sexual intercourse 
during past year), consented to take part in the study. Out of 278 
study subjects, 78 (28.1%) were in 18-24, 95 (34.2%) in 25-34, 
89 (32.0%) in 35-44 and 16 (5.7%) in 45-52 age groups and 167 
(60.1%) were married while 111 (39.9%) were single. Of 96 
men, 52 (54.2%) were married and 44 (45.8%) were single. Of 
182 women, 115 (63.2%) were married and 67 (36.8%) were 
single (Figure 1). 
The mean age at starting sexual activity was 17.72±1.94 (range 
13-27) years. According to sexual orientation, there were 4 
(1.4%) subjects of homosexual (1 male and 3 females) and 274 
(98.6%) subjects of heterosexual orientation. 
Analysis of questionnaire answers revealed that 62 (22.3%) 
study subjects had had two or more sexual partners during the 
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one-year study period. According to marital status, two or more 
sexual partners during the study period were reported by 43 
(38.7%) of single and 19 (11.4%) of married subjects. According 
to sex, 38 (39.6%) male and 24 (13.2%) female subjects had 
two or more sexual partners during the one-year period, the 
difference being statistically significant (p=0.0000, 2=24.366). 
Analysis of questionnaire answers revealed 25 (22.5%) single 
men and 18 (16.2%) single women to have had two or 
more partners during the study period, the difference being 
statistically significant (p=0.0015, 2=10.040). In the group of 
married subjects, 13 (7.8%) men and 6 (3.6%) women reported 
two or more partners during the study period, also yielding 
a statistically significant difference (p=0.0002, 2=13.899). 
According to sex and marital status, two or more sexual partners 
during the one-year period were reported by 25 (56.8%) single 
men, 13 (25.0%) married men, 18 (26.9%) single women and 6 
(5.2%) married women (Figure 2).
The use of the condom as a measure of protection against STIs 
was reported by 25 out of 62 (40.3%) subjects with two or more 
sexual partners during the one-year study period, i.e. 15/38 
(39.5%) men and 10/24 (41.7%) women. The sex difference 
was not statistically significant (p=0.8639, 2=0.029) (Figure 3).
Further analysis of the group of subjects with two or more 
partners who reported use of the condom as a measure of 
protection revealed it to be most frequently used by single 
subjects aged 18-24 of both sexes (14/25; 56%).

Discussion

The present study is a first attempt to describe the characteristics 
of sexual behavior and to determine the extent of condom 
usage as a method of protection from sexually transmitted 
infections (STIs) among sexually active individuals from the 
Croatian general population. Numbers and types of sexual 
partnerships, especially concurrent partnerships, defined as 
a sexual partnership in which one or more of the partnership 
members have other sexual partners while continuing sexual 
activity with the original partner, remain the dominant individual 
and population risk factors for STI acquisition (20, 21). In that 
sense it was valuable to discover that 62 (22.3%) of all study 
subjects in the present study have had more than one sexual 
partner during the one-year period. Among all single subjects 
(111) there were 43 (38.7%) with more than one sexual partner 
during the one-year period and among married ones (167) there 
were 19 (11.4%) of them. According to sex, 62 study subjects, 
38 men and 24 women, yielding a statistically significant sex 
difference and indicating male subjects from the Osijek area 
to be significantly more frequently involved in promiscuous 
sexual relations than female subjects, reported sexual relations 
with two or more partners during the one-year period. In 
these findings probably also lies part of the explanation why 
so few males answered the questionnaire because it is well 
known that subjects involved in risky behavior are much less 
motivated to disclose their sexual habits and consequently to 
even participate in such a survey (22, 23). The other part of 
the explanation lies in the fact that around 60% of all subjects 
obliged to undergo the periodical health examination at the 
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Figure 1. Study subjects (obliged to present for periodical 
examinations at the Institute of Public Health for the Osijek-
Baranya County) according to age group, sex and marital status

Figure 2. Study subjects (obliged to present for periodical 
examinations at the Institute of Public Health for the Osijek-
Baranya County) according to sex, marital status and number of 
sexual partners during 2003

Figure 3. Study subjects (obliged to present for periodical 
examinations at the Institute of Public Health for the Osijek-
Baranya County) with 2 or more sexual partners during 2003 
according to sex and use of condom



J Turkish-German Gynecol Assoc 2009; 10: 142-7
Miskulin et al.

Sexual behaviors of Croatian’s women 145

APPENDIX

QUESTIONNAIRE
Please write or circle Your answer!

1. Birth year: ______      2. Gender:  Male     Female      3. Age at first intercourse: ______

4. Marital status: a) married        b) single (never married)      c) divorced or widowed

5. Sexual orientation:  a) heterosexual       b) homosexual      c) bisexual

6. Number of sexual partners during last year: a) 0                b) 1                c) 2 or more

7. Have you ever been diagnosed with any type of sexually transmitted disease?  
    a) yes   b) no
    If yes, please write what type________________________

8. To your knowledge, has your current sexual partner ever been diagnosed with any type of sexually transmitted disease?   a) yes       b) no
    If yes, please write what type________________________

9. Type of sexual intercourse that you practice:
    a) solely vaginal type of sexual intercourse
    b) mostly vaginal and beside them sometimes anal and/or oral type of sexual intercourse
    c) solely anal type of sexual intercourse
    d) solely oral type of sexual intercourse

10. Gender of your sexual partners: a) male            b) female            c) male and female

11. During sexual intercourse with casual partners in lifetime I have ALWAYS used condoms: a) yes               b) no

12. I have NEVER in my lifetime involved myself in sexual activities combined with drug or alcohol abuse without condom: a) yes    b) no

13. Have you EVER in lifetime involved yourself in sexual intercourse with promiscuous 
       partners or sex workers?  a) yes               b) no

14. To your knowledge, has your current sexual partner EVER in lifetime involved 
       himself/herself in sexual intercourse with promiscuous partners or sex workers?  
       a) yes               b) no

15. How often during VAGINAL sexual intercourse do you use condoms?
       a) always      b) mostly      c) sometimes      d) never      e) I don’t practice them at all

16. How often during ANAL sexual intercourse do you use condoms?
       a) always      b) mostly      c) sometimes      d) never      e) I don’t practice them at all

17. How often during ORAL sexual intercourse do you use condoms?
       a) always      b) mostly      c) sometimes      d) never      e) I don’t practice them at all

18. To your knowledge, how often does your current sexual partner use condoms during 
       various types of sexual intercourses?    
      a) always     b) mostly     c) sometimes     d) never    

19.  Have you EVER in lifetime received hepatitis B virus (HBV) vaccination?
        a) no         b) I don’t know         c) yes (three doses)         d) yes (less than three doses)

20. Have you EVER in lifetime been tested for HIV?       a) yes               b) no

Thank You very much for Your cooperation!



Epidemiological Department of the Institute of Public Health for 
the Osijek-Baranya County in Osijek, according to the By-law 
on population protection from infectious diseases, are females 
because they represent the vast majority of employees in food 
industries, restaurants, schools, cosmetic salons as well as in 
the Croatian health sector. Furthermore, questionnaire answers 
indicated that 25 (40.3%) subjects with two or more sexual 
partners during the study period used condoms as a measure 
of protection against STIs with non-detectable sex difference 
among these subjects. This result is consistent with the results 
reported from studies conducted in other parts of the world, 
ranging from 31% to 58% of subjects confirming the use of the 
condom (24-27). In our study, 81 (29.1%) of all subjects reported 
sexual relations without the use of appropriate protection, 
34 (42.0%) of them were married and 47 (58.0%) single. The 
difference in practicing risky sexual relations according to 
marital status was statistically significant, suggesting that this 
type of risky sexual behavior was characteristic of unmarried 
subjects, which is also consistent with other study reports (28-
30). Furthermore, among 24 (8.6%) study subjects reporting 
sexual contacts with partners of risky sexual behavior, 15 
(62.5%) of them were single. As expected, unmarried subjects 
were found to be at an increased risk of STIs considering sexual 
relations without appropriate protection and with partners 
characterized by risky sexual behavior as risk factors for STIs. 
According to age, the use of condoms in the group of subjects 
with two or more sexual partners during the one-year study 
period showed the highest rate in the subgroup of unmarried 
subjects aged 18-24, whereas 14 (56%) of them had reported the 
use of condoms. This age group (including single and married 
subjects) also accounted for 26 (41.9%) of those having sexual 
relations with two or more partners during the one-year period. 
These data are consistent with the results reported from other 
studies conducted elsewhere and among Croatian youth, which 
show the rate of condom usage to be higher among younger 
individuals who generally have a greater number of sexual 
partners (11,12, 31-35). In this way, by frequent use of condoms 
as a method of protection, young persons tend to neutralize the 
effect and prevent the occurrence of detrimental consequences 
(primarily HIV infection) of their more liberal attitude towards 
promiscuous relations (36-38). The sample included in the 
present study could not be considered representative for the 
sexually active population of the Osijek area, because it was 
a convenience sample comprising only individuals presenting 
during February 2004 for obligatory examination at the Institute 
of Public Health for the Osijek-Baranya County. However, the 
results obtained in this study gave some valuable information 
about sexual behavior in the Croatian general population. The 
significance of these findings is even larger knowing that sexual 
behavior is a major determinant of sexual and reproductive 
health and taking into account all problems connected with 
investigating sensitive topics such as sexual behavior (first of all 
discomfort and lack of privacy in the study) and dealing with 
the STIs care and prevention that are often accompanied by 
stigma and shame (39-43). 
Sexual educational programs as the major tool for improving 
sexual health, especially for improving the prevention of 
sexually transmitted diseases is accepted differently among 
different age groups of the population in various European 

countries. Also, a political context within each country still 
exerts a strong influence. In countries such as Denmark and 
the Netherlands, sexual education is widely accepted and 
supported, while objections are forcefully made in countries 
such as the Czech Republic, Germany, Ireland and Poland (44).
The results obtained in the present study definitely point to the 
need for additional education on the protection from and on 
the risk factors favoring the occurrence of STIs, which should 
address sexually active individuals of all age groups. Each contact 
by individuals with health professionals, from the teenage years 
throughout the following years should be used as an opportunity 
for adjusting prevention activities and counseling. Mass media 
should play an important role in delivering the information 
about the possibilities of protection from STIs and about risk 
factors favoring their occurrence to the whole population. 
Nongovernmental organizations should increase the awareness 
about the problem in specific subgroups of the population and 
the school-based and university-based programs should reach 
the young generations. In all educational messages, the role 
of condoms in reducing the risk of almost all STIs, including 
HIV, should be emphasized, as in this way the harmful sequels 
of these diseases affecting the reproductive health of sexually 
active individuals are prevented, and this is of paramount and 
nationwide importance.
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 The relationship of gestational smoking with 
pregnancy complications and sociodemographic 

characteristics of mothers
 Gebelikte sigara içen anne adaylar n n sosyodemografik özellikleri ve bu 

durumun gebelik komplikasyonlar  ile ili kisi
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Objective: In this study, we aimed to assess the relationship of gesta-
tional smoking and passive smoking with pregnancy complications like 
preterm delivery, low birthweight, early membrane rupture, abruptio pla-
centae, fetal distress and preeclampsia. We also analyzed the sociode-
mographic features of mothers who smoked during their pregnancy.
Material and Methods: Pregnant women have been questionned 
for their habits of smoking and household members’ usage of tobacco 
products during their antenatal visits. Perinatal outcome of gestational 
smoking was assessed by the type of the delivery, birthweight, oc-
currence of preeclampsia, early membrane rupture and fetal distress 
during pregnancy. Differences in group means were analyzed with the 
Fisher’s exact test, Chi-square test and ANOVA.
Results: There wasn’t any significant statistical difference between 
the smokers’ (n=86), passive smokers’ (n=118) and nonsmokers’ 
(n=77) groups in terms of maternal age, socioeconomic status of the 
family, gestational age, Apgar scoring and the rate of delivery by ces-
earian section. However, gestational smoking was found to be more 
common in mothers with poor or none education (p=0.001).There 
wasn’t any significant statistical change in the rates of fetal distress, 
early membrane rupture, abruptio placentae and preeclampsia by 
gestational smoking (p>0.05). But, infants of mothers who smoked 
more than 10 cigarettes per day showed statistically significant birth-
weight deficits (p<0.05).
Conclusions: Data from this study indicate that gestational smoking 
is more common among women with low education and results in 
low birthweight. Therefore, it is essantial to educate the women be-
fore pregnancy and implement new smoking cessation programs for 
pregnancy. (J Turkish-German Gynecol Assoc 2009; 10: 148-51)
Key words: Gestational cigarette smoking, passive smoking, perina-
tal complications, sociodemographic features
Received: 23 May, 2009  Accepted: 8 June, 2009

Amaç: Bu çal mada gebelikte aktif ve pasif sigara içiminin preterm 
do um, dü ük do um a rl , erken membran rüptürü, dekolman ve 
preeklampsi gibi kötü gebelik sonuçlar  ile ili kisi ara t r ld . Ayr ca ge-
beli inde sigara içen kad nlar n sosyodemografik analizi yap ld . 
Gereç ve Yöntemler: Antenatal vizitlerde gebelere sigara içimleri 
ve erkek arkada alr n n sigara kullan mlar  soruldu. Preterm do um, 
dü ük do um a rl , erken membran rüptürü, dekolman ve preek-
lampsi gibi kötü gebelik sonuçlar  kaydedildi. Verilerin analizi için Fis-
her kikare, kikare ve ANOVA testleri kullan ld . . 
Bulgular: Sigara içen (86) ve pasif içiciler (118) ve içmeyen (77) ge-
beler aras nda anne ya , sosyoekonomik durumu, gebelik ya , apgar 
skoru ve sezaryen oran  aç s ndan anlaml  bir fark saptanmad . Sigara 
içen anne adaylar  genellikle dü ük e itim grubundan idi (p=0.001). 
Fetal distres, erken membran rüpütrü, dekolman ve preeklampsi ile 
sigara içimi aras nda bir ili ki saptanmad . Ancak günde 10 dan fazla 
sigara içen kad nlar n bebeklerinin do um kilosu istatistiksel olarak 
daha dü ük olarak saptand  (p<0.05). 
Sonuç: Bu verilerle gebelikte sigara içiminin dü ük e itimli ki lerde 
ve dü ük do um a rl kl  do um yapan kad nlarda daha s k oldu u 
söylenebilir. Bu nedenle gebelik öncesi kad nlar n bu konuda e itil-
mesinin önemi büyüktür. 
(J Turkish-German Gynecol Assoc 2009; 10: 148-51)
Anahtar kelimeler: Gebelikte sigara içimi, pasif içicilik, perinatal 
komplikasyonlar, sosyodemografik veriler
Geli  Tarihi: 23 May s 2009          Kabul Tarihi: 08 Haziran 2009

ÖzetAbstract

Original Investigation148

Introduction

Maternal smoking during pregnancy has long been consid-
ered an important risk factor for intrauterine growth retar-

dation (1, 2). A remarkably constant 100-300 g difference in 
birthweight between cigarette smokers’ and nonsmokers’ 
newborns has been determined in many studies since 1957 
(3-6). Previous studies also have shown that cigarette smok-



ing during pregnancy increases the risk of fetal mortality and 
morbidity (3, 5). The perinatal mortality rate among smokers 
is 150% greater than is seen in nonsmokers (1, 2). It has been 
suggested that smoking is responsible for 15% of all preterm 
births and 20–30% of all low birthweight (LBW) infants (1). 
There is good epidemiological evidence to support an asso-
ciation between smoking during pregnancy and increased 
risk of premature rupture of membranes, abruptio placentae, 
placenta praevia and a modest increase in the risk for preterm 
delivery (1-3, 7-9). On the other hand, maternal cigarette smok-
ing during pregnancy was associated with decreased risk for 
preeclampsia by many studies (10, 11).
Tobacco smoke contains thousands of compounds that may 
have adverse effects on the human body. The major com-
pounds of significance are nicotine and carbon monoxide. 
Nicotine crosses the placenta and can be detected in the fetal 
circulation at levels that exceed maternal concentrations by 
15%, while amniotic fluid concentrations of nicotine are 88% 
higher than in maternal plasma (1). The antenatal effects of nic-
otine are mainly a predictable decrease in uterine artery blood 
flow, variable changes in umbilical artery flow, and variable 
changes in fetal oxygenation and acid-base balance. Nicotine 
can also cause a decrease in fetal heart rate and an increase in 
mean arterial pressure (1, 2). 
Carbon monoxide (CO) crosses the placenta rapidly and is 
detectable in the fetal circulation, equilibrating at levels that are 
15% higher than in maternal blood (1). Carboxyhemoglobin is 
formed by the binding of CO and hemoglobin, shifting the
oxygen dissociation curve to the left and resulting in a decrease 
in the availability of oxygen to fetal tissues (1, 2).
 While medical researchers and health care providers studied 
the health risks of cigarette smoking in pregnant women and 
their offspring, social science researchers have produced stud-
ies concerning factors determining smoking choices during 
pregnancy (12). These social science researches indicated 
that factors influencing the choice to smoke during pregnancy 
include age, employment status, economic status, race, educa-
tion, birth parity and the provision of prenatal care (8, 12).

In this study, we aimed to analyse the sociodemographic fea-
tures of mothers who smoked during their pregnancy. We also 
wanted to show the relationship of maternal smoking and pas-
sive smoking during pregnancy with perinatal complications 
such as preterm delivery, premature rupture of membranes, 
abruptio placentae, fetal distress and preeclampsia.

Material and Methods

Two hundred and eighty-one pregnant women who applied for 
antenatal examinations within a month at Sisli Etfal Education 
and Research Hospital, Istanbul, Turkey were recruited for this 
study. The participants filled out a detailed written questionnaire 
while attending antenatal services and their consent was 
obtained along with the questionnaire. Data on their smoking 
habits, age, pre-pregnancy weight, household members’ 
smoking habits, education periods by years (no education, 
1-5 years of primary school education, secondary school or 
higher education) and their economic status determined by 
the monthly income (low class: min. wage or lower, upper 
class: 2000.-TL or more, middle class: from min. wage up to 
2000.-TL) were obtained from this questionnaire. The mother`s 
weight gain was noted at each antenatal visit. The delivery 
room interview ascertained the information about her smoking 
habits. Mothers were asked how many cigarettes they smoked 
per day. If they had stopped smoking, they were asked when 
and how many cigarettes they smoked per day before they 
stopped. The household members’ smoking habits were also 
ascertained in the delivery room interview. Passive smokers 
were defined only from those who had a household member 
who smoked more than 10 cigarettes per day inside the house.
The perinatal outcome of gestational smoking was assessed by 
the type of delivery, birth weight, gestational age, occurrence of 
preeclampsia, early membrane rupture and fetal distress during 
pregnancy. The initial examination of the newborns conducted 
within the first 24 hours after birth included birth weight, 
complete physical examination and 1 and 5 minutes Apgar 
scorings. Infants were weighed naked on a beam balance to 
the nearest 10 g using standard techniques. Gestational age 
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Table 1. General characteristics of the mothers and the neonates

 Nonsmokers Passive Smokers <5 Smokers 5-10 Smokers >10 p
 (n=77) smokers cigarettes/day cigarettes/day cigarettes/day 
  (n=118) (n=34)  (n=30) (n=22) 

Maternal Age (year) 25.7±5.7 26.3±6.1 24.3±4.5 23.7±3.7 28.0±5.9 0.30

Prepregnancy weight (kg) 59.4±9.6 59.8±11.0 59.4±9.8 54.7±7.2 54.6±8.7 0.08

Weight gain during pregnancy (kg) 13.7±4.0 12.8±2.8 12.4±4.4 13.6±4.0 12.9±3.4 0.59

Gestational Age by Naegela Formula (wk) 38.1±2.9 38.2±3.3 39.3±1.4 38.9±1.4 38.7±3.0 0.43

Gestational Age by USG (wk) 38.1±2.4 37.7±2.0 38.5±1.7 37.4±2.9 36.7±1.9 0.23

Birthweight of the neonate (gr) 3293±649 3161±672 3260±493 3048±482 2884±524 0.04*

Apgar 1’ 8±1 8±1 8±1 8±1 8±1 0.30

Apgar 5’ 9±1 9±1 9±1 9±1 9±1 0.37

Significance of difference (in bold): *p < 0.05 



was calculated by the Naegele formula and by gestational 
ultrasonography prior to delivery. A fetal tococardiography 
was performed prior to delivery to assess fetal distress. Ethical 
approval for this study was obtained from the ethics committee 
of Sisli Etfal Education and Research Hospital.
For statistical analysis, the ANOVA test was used for the para-
metric variables in Table 1. Nonparametric categorical data 
such as mother’s education level and the economic status of 
the family were compared using the Fisher’s exact test and Chi-
square test (Table 2 and 3). To compare the type of delivery and 
perinatal complications ,the Chi-square test was used (Table 
4 and 5). P-values less than 0.05 were considered statistically 
significant. The statistical analyses were performed using the 
SPSS software, version 16.0 for Windows.

Results

Out of 281 pregnant women who participated in our study, 77 
were nonsmokers, 118 were passive smokers and 86 were smok-
ers; 34 smoked less than 5 cigarettes per day, 30smoked 5-10 cig-
arettes per day and 22 smoked more than 10 cigarettes per day. 
There were no significant statistical difference between the 
smokers’ passive smokers and nonsmokers groups in terms of 
maternal age, maternal prepregnancy weight and weight gain 
during pregnancy (Table 1). The gestational age calculated by 
the Naegele formula and fetal ultrasonography did notreveal 
any difference between the groups (Table 1). The 1 and 5 
minutes Apgar scorings were within normal ranges in all 3 

groups (8 and 9 respectively). However, birthweight of neonates 
showed significant differences between the groups. Infants 
of mothers who smoked more than 10 cigarettes showed 
statistically significant birthweight deficits (p<0.05) (Table 1).
In Table 2, the mothers’ education showed differences between 
groups (p = 0.001). Gestational smoking was found to be more 
common in mothers who had either no education or who had 
an education of less than 5 years (p=0.001). The mother group 
with higher education was found to be less prone to gestational 
smoking.
In Table 3, there were no significant differences in terms of 
the mother’s economic status between the groups. Table 4 
revealed that there were no statistically significant difference 
in the rate of delivery by caesarian section between smokers, 
nonsmokers, and passive smokers groups.
Table 5 shows the rates of some perinatal complications 
that could be caused by gestational smoking. Compared 
to nonsmokers, passive smokers and smokers showed no 
statistically significant increase in the rates of fetal distress, early 
membrane rupture, abruptio placentae or preeclampsia during 
their pregnancies (p>0.05).

Discussion

The results obtained in the present study revealed that 
gestational smoking rate does not change with the mother’s 
age or socioeconomic status. Only, the mother’s education 
shows changes between the smokers, passive smokers and 
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Table 2. Mother’s Education

 Nonsmokers Passive Smokers <5 Smokers 5-10 Smokers >10 p
 (n=77) smokers cigarettes/day cigarettes/day cigarettes/day
  (n=118) (n=34) (n=30) (n=22) 

No Education 7 18 3 4 8 0.001*

1-5 years 57 90 20 17 8 

5-10 years 11 10 10 9 5 

Higher education  2 0 1 0 1 

Table 3. Economic Status of the Family

 Nonsmokers Passive Smokers <5 Smokers 5-10 Smokers >10 p
 (n=77) smokers cigarettes/day cigarettes/day cigarettes/day
  (n=118) (n=34) (n=30) (n=22) 

Low Class  31 69 17 20 13 0.34

Middle Class  42 45 16 9 8 

Upper Class 3 4 1 1 1 

Table 4. Type of Delivery

 Nonsmokers Passive Smokers <5 Smokers 5-10 Smokers >10 p
 (n=77) smokers cigarettes/day cigarettes/day cigarettes/day
  (n=118) (n=34) (n=30) (n=22) 

Spontaneous 53 80 24 24 17 0,68

C- section 24 38 10 6 5 



nonsmokers groups. We also demonstrated that the neonates 
born to mothers who smoked more than 10 cigarettes per day 
showed significant birthweight deficits compared to neonates 
of the nonsmokers.
Studies carried out either by medical scientists (8) or by social 
scientists (12) show that many sociodemographic features play 
a part in smoking behavior of mothers during pregnancy. These 
studies found that high parity numbers, passive smoking at 
home, age, socioeconomic status of the family and maternal 
education were associated with a significantly increased risk 
for continued smoking during pregnancy. High levels of edu-
cation and high age at onset of smoking decreased the risk 
of gestational smoking (12). In our study, gestational smoking 
was found to be more common in mothers with poor or none 
education (p=0.001).
Smoking during pregnancy is considered an antepartum cause 
of fetal hypoxia, which occurs as a result of fetoplacental respira-
tory and nutritional insufficiency (2). Carboxyhemoglobinemia 
and chronic hypoxemia, impairment of chorionic histoarchi-
tecture and placentation, vasoconstriction of uteroplacental 
circulation and intermediary metabolic disturbance are the 
ethiopathogenetic basis of growth retardation in neonates of 
smoker mothers (2). For years, smoking during pregnancy has 
been strongly associated with an increase in pregnancies com-
plicated by intrauterine growth restriction and LBW, as well as 
an overall 150-250 g decrement in mean birthweight (1, 3-7). In 
the present study, a birthweight deficit of 400-450 g in neonates 
of mothers who had smoked more than 10 cigarettes per day 
was found to be significant compared to neonates of nonsmok-
ers (p=0.04) (Table 1).This is an important finding because in 
many studies the growth deficit of neonates of smokers was 
found to persist in their postpartum life, affecting their intellec-
tual and physical development until 1 year of age (4-7).
Preterm delivery (1, 7), abruptio placentae (9, 1), early mem-
brane rupture (1) and fetal distress (1, 2) are all found to be 
increased in rate related to the effect of nicotine and CO in 
pregnancies complicated by maternal smoking. Paradoxically, 
the risk of preeclampsia is found to be decreased by an esti-
mated 30% among smokers (10, 11). 
In our study, we could not reveal any relationship of gestational 
smoking with these pregnancy complications. We suggest 

multicenter studies with higher numbers of subjects for this 
purpose.
In conclusion, data from this study indicate that gestational 
smoking is more common among women with low education 
and results in low birthweight. Therefore, it is essential to 
educate women before pregnancy and implement new 
smoking cessation programs for pregnancy. 
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Table 5. Perinatal Complications

 Nonsmokers Passive Smokers <5 Smokers 5-10 Smokers >10 p
 (n=77) smokers cigarettes/day cigarettes/day cigarettes/day
  (n=118) (n=34) (n=30) (n=22) 

No Complications 67 93 28 25 17 0.86

Fetal distress 6 15 3 2 3 

EMR 3 5 2 3 2 

Abruptio Placentae 1 1 0 0 0 

Preeclampsia 0 4 1 0 0 



A comparative study of folate and vitamin B12 serum 
levels in preeclamptic versus normotensive pregnant 

women in correlation with uterine and umbilical artery 
Doppler findings and pregnancy outcome

Normotansif ve preeklamptik gebelerde serum folat ve vitamin B12 düzeylerinin uterin 
ve Umbilikal  arter Doppler sonuçlar  ve gebelik sonuçlar yla kar la t r lmas
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Objective: To detect the serum levels of folate and B12 in both prec-
lamptic and normotensive pregnant women and to determine whether 
there is any relation between these levels with the uterine and umbili-
cal artery Doppler indices as well as the pregnancy outcome.
Material and Methods: This case controlled study comprised 79 
pregnant patients with preeclampsia and 113 healthy, normotensive 
pregnant women with singleton pregnancies at gestational ages rang-
ing from 34- 40 weeks. Patients were not obese (BMI<30) and did not 
suffer from chronic hypertension, chronic renal or liver disease nor dia-
betes mellitus. Serum folate and B12 were detected in all cases. They 
were also subjected to a Doppler study of both the uterine and umbili-
cal arteries. Serum folate and B12 blood levels as well as the Doppler 
study indices (RI and PI) were compared in both groups.
Results: The serum folate level was significantly lower in preeclamptic 
patients than normal pregnant women (p<0.001). It was significantly 
correlated to uterine artery Doppler indices (RI and PI) and negatively 
correlated to umbilical artery Doppler indices (RI and PI). Low serum 
folate was significantly correlated to poor maternal outcome. Low se-
rum folate was also significantly correlated to poor perinatal outcome.
Serum B12 level was not significantly different in preeclamptic patients 
from the control group (P value=0.14).
Conclusion: Serum folate was significantly lower in preeclamptic 
pregnant women with a significant correlation to increased uterine and 
umbilical RI, PI and poor maternal and neonatal outcome.
(J Turkish-German Gynecol Assoc 2009; 10: 152-7)
Key words: Preeclampsia, serum folate, serum vitamin B12, umbilical 
artery Doppler, uterine artery Doppler
Received: 10 February, 2009 Accepted: 9 June, 2009

Amaç: Normotansif ve preeklamptik gebelerde serum folat ve vitamin 
B12 düzeylerini uterin ve umbilikal arter doppler sonuçlar  ve gebelik so-
nuçlar yla kar la t rmak.
Gereç ve Yöntemler: Bu vaka kontrol çal mas  34-40 haftalara aras n-
daki 79 preeklamptik ve 113 normotansif gebe ile yap ld . Hastalar obez 
de illerdi (BMI<30) ve kronik hipertansiyon, böbrek veya karaci er ra-
hats zl  olanlar ile, diabetli hastalar çal maya al nmad . Serum folat ve 
vitamin B12 düzeyleri tüm vakalarda bak ld . Ayr ca uterin ve umbilikal 
arter Doppler çal mas  yap ld . 
Bulgular: Preeklamptik hastalarda serum folat düzeyleri anlaml  olarak 
dah dü ük idi (p<0.001). Bu uterin arter Doppler indeksleri ile pozitif, 
umbilikal arter Doppler indeksleri ile negatif yönde korele idi. Dü ük 
serum folat seviyeleri kötü obstetrik sonuç ile de ili kili idi. Serum B12 
vitamin seviyeleri farkl  de ildi.
Sonuç: Serum folat seviyeleri preeklamptik gebelerde anlaml  olarak 
daha dü üktür ve uterin arter Doppler indeksleri ve kötü obstetrik sonuç 
ile koreledir. 
(J Turkish-German Gynecol Assoc 2009; 10: 152-7)
Anahtar kelimeler: Preeklampsi, serum folat, serum vitamin B12, 
umbilikal arter Doppleri, uterin arter Doppleri
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Introduction

Pre-eclampsia is a disease with worldwide significance. In 
developing countries, it accounts for 20–80% of the maternal 

mortality. Folate and vitamin B12 play an important role in the 
metabolism of homocysteine. Many studies prove hyperho-
mocysteinemia to be a factor that causes endothelial injury in 
pre-eclampsia. Perinatal mortality of infants of pre-eclamptic 



mothers is five-fold greater than for non pre-eclamptic women, 

and indicated preterm deliveries for pre-eclampsia account for 

15% of preterm births (1). 
Current concepts of the genesis of pre-eclampsia that include 
endothelial dysfunction, inflammatory activation, oxidative 
stress and predisposing maternal factors provide targets for 
well-designed nutritional investigation (2).
The amount of homocysteine in the blood is regulated by three 
vitamins:  folic acid, vitamin B12, and vitamin B6. Reduced folate 
intake or genetic abnormalities of folate metabolism are asso-
ciated with increased serum homocysteine concentration (3). 
Many studies prove hyperhomocysteinemia ,to be a factor that 
causes endothelial injury in pre-eclampsia (4-6).
Recent interest has emerged addressing folate deficiency and 
various pregnancy complications e.g. pre-eclampsia (7,8), 
abruptio placentae (9), neural tube defects (10), preterm deliv-
eries (11), intra-uterine growth restriction (12) in addition to 
other non pregnancy related complications e.g. cardiovascu-
lar diseases (13), cognitive impairment (14) and cancer (15). 
Some investigators show decreased serum B12 in pre-eclamptic 
patients while others demonstrate no change (5, 16-20). 

Material and Methods

Study design: case-control study
Participants: This study was conducted at Kasr El-Aini hospital, 
Cairo, Egypt from March 2006 until February 2008. Two groups 
of patients were included in the study, 79 pregnant patients who 
were diagnosed as having pre-eclampsia and a control group 
included 113 normotensive pregnant women who were both 
age and gestational age matched. Preclampsia was defined by 
having a blood pressure above 140/90 measured at least twice, 
6 hours apart and proteinuria>300mg/24hours or =+1pro-
teinuria in the absence of another cause of proteinuria sug-
gested by urine analysis (1). All patient ages ranged from 20-35 
years. They were all non obese (BMI<30) and had a singleton 
pregnancy at 34-40 weeks gestation. The preclamptic patients 
included in the study did not suffer from chronic hypertension, 
chronic renal or liver disease or diabetes mellitus. 
A full history was taken including age, gestational age, parity, 
symptoms of severity (in pre-eclamptic cases), state of vitamin 
supplementation (considered positive in case of regular intake 
of B complex containing vitamins throughout pregnancy), and 
blood pressure measurement. 

Laboratory investigations
Routine investigations: blood samples were collected on EDTA 
tubes for CBC analysis as well as on plain tubes for alanine ami-
notransferase (ALT), and aspartate aminotransferase (AST) and 
creatinine which were analyzed using commercial kits on the 
Synchron CX5 analyzer (Beckman Instruments Inc., USA) (21). 
Fresh morning urine samples were also collected for complete 
urine analysis.
Special investigations: Serum folate and B12: Venous samples 
were withdrawn from all patients after an overnight fast, centri-
fuged and serum was stored at -20°c until the time of analysis. 
Serum folate and B12 were measured by a radioimmunoassay 

kit (simulTRAC B12/folate -SNB 57Co/125I radioimmunoassay 
kit) (MP Biomedicals, USA). The procedure of analysis is as 
described by the manufacturer pamphlet. The sensitivity of the 
kit for folate is 1.38nmol/l, and for B12 is 75pg/ml (Gutcho and 
Mansbach, 1977).

Ultrasound examination
Ultrasound assessment of uterine artery Doppler velocimetry by 
transabdominal technique with investigation of the main uter-
ine artery at its crossing with the iliac vessels using the Accuvix 
(Medison,Korea) was made. Doppler indices were taken (RI 
and PI). The velocimetries of both uterine arteries were taken 
and the average indices were calculated. Assessment of umbili-
cal artery velocimetry: using the same machine, a random site 
for the umbilical artery was determined and the Doppler indi-
ces were taken (PI, RI). Neonatal APGAR score, birth weight as 
well as admission to neonatal ICU were recorded.

Statistical analysis:
Data were statistically described in terms of mean ± standard 
deviation (± SD), frequencies (number of cases) and relative 
frequencies (percentages) when appropriate. Comparison of 
quantitative variables between the study groups was done 
using Student t test for independent samples in comparing 
2 groups when normally distributed, and Mann Whitney U 
test for independent samples when not normally distributed. 
For comparing categorical data, Chi square ( 2) test was per-
formed. Correlations between various variables were done 
using Pearson moment correlation equation. A probability value 
(p value) less than 0.05 was considered statistically significant. 
All statistical calculations were done using computer programs 
Microsoft Excel version 7 (Microsoft Corporation, NY, USA) and 
SPSS (Statistical Package for the Social Science; SPSS Inc., 
Chicago, IL, USA) statistical programs for Microsoft Windows.

Results

This study showed that serum folate was significantly lower 
in pre-eclamptic patients versus normal pregnant women 
(9.4±8.8 nmol/L versus 20.2±13.9 nmol/L p<0.001). On the 
other hand serum B12 level was not significantly different in 
pre-eclamptic patients from the control group (350.7±283 pg/
ml versus 424±364 pg/ml, p-value=0.14) (Table 1). Folate sup-
plementation was significantly lower in pre-eclamptic patients 
(5.1% in pre-eclamptic versus 34.5% in control group, p<0.001). 

J Turkish-German Gynecol Assoc 2009; 10: 152-7
Mahmoud et al. 

Biochemical and Doppler changes in preeclampsia 153

Table 1. Difference in serum folate and B12 in pre-
eclamptic versus control pregnant women

Group  Folate B12 (pg/ml)
  

(nmol/L)

PE cases (n=79) Mean 9.4 350.7

 SD 8.8 283.1

Controls (n=113) Mean 20.2 424.8

 SD 13.9 364.7

P-value  <0.001 0.14



The serum folate is significantly higher in supplemented group 
(21.5±13.8 nmol/L in supplemented versus 8.7±8 nmol/L in 
non supplemented group, p=0.037).
Uterine and umbilical artery Doppler velocimetry showed a 
statistical difference between pre-eclamptic patients and the 
control pregnant women: Uterine RI and PI were significantly 
higher in pre-eclamptic group (RI: 0.58±0.1 versus 0.44±0.07, 
p<0.001; PI: 1.05 ± 0.29 versus 0.67 ± 0.18, p<0.001). Umbilical 
RI, PI were significantly higher in pre-eclamptic patients (RI: 
0.63±0.09 versus 0.56±0.07, p=0.008; PI: 1.027±0.27 versus 
0.82±0.16, p<0.001). 
Serum folate was significantly correlated to uterine artery RI 
(Pearson correlation=-0.43, p<0.001) and PI (Pearson cor-
relation=-0.46, p<0.001) (Figure 1) as well as umbilical artery 
RI (Pearson correlation=-0.22, p=0.002), PI (Pearson correla-
tion=-0.22, p=0.002) (Figure 2).
Our study demonstrates no significant difference in hemoglobin 
levels between pre-eclamptic and control groups, but a signifi-
cant difference exists in systolic blood pressure (SBP), diastolic 
blood pressure (DBP), platelet count, ALT, AST, creatinine level, 
neonatal birth weight (NBW) (Table 2), neonatal APGAR score 
and neonatal ICU admission .
Our results showed that 12 newborns of the preeclampsia 
group (15.1 %) had an APGAR score at 5minutes of less than7 
whereas 67 newborns of the preeclampsia group (84.4%) had 
an APGAR score at 5minutes equal to or more than 7.All the 
newborns of the control group 113(100%) had an APGAR score 
at 5minutes equal to or higher than 7.
59 newborns of preclamptic group (74.7%) had a history of 
admission to the neonatal intensive care unit, whereas the 20 
other newborns (25.3%) had not been admitted there, also 
none of the newborns of the control group 113(100%) had not 
been admitted to the neonatal intensive care unit.
Low serum folate was significantly correlated to poor mater-
nal outcome (higher maternal serum creatinine, Pearson 
correlation=-0.354 P<0.001, higher serum ALT (Pearson cor-
relation=-0.213, p=0.004), higher serum AST (Pearson cor-
relation=-0.244, p=0.001) and lower platelet count (Pearson 
correlation=-0.235, p=0.047) and poor perinatal outcome 
(preterm labour, low birth weight, low APGAR score-less than 
7 at 5minutes- and neonatal ICU admission); the serum level in 
poor outcome cases was 8.53±9.37 nmol/L versus 18.9±13.4 
nmol/L in good perinatal outcome cases, p<0.001 (Figure 3).

Discussion

Hypertensive disorders complicating pregnancy are common 
and form one of the deadly triad, along with hemorrhage 
and infection, which contribute greatly to maternal morbidity 
and mortality. How pregnancy incites or aggravates hyperten-
sion remains unsolved despite decades of intensive research. 
Indeed, hypertensive disorders remain among the most signifi-
cant and intriguing unsolved problems in obstetrics.
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Figure 1. Correlation between serum folate (nmol/l) and uterine 
artery RI in Preeclamptic cases

Figure 2. Correlation between serum folate (nmol/l) and 
umbilical artery RI in PE cases

Table 2. Mean and standard deviation of serum creatinine, ALT, AST, platelets and neonatal birth weight (NBW) in pre-
eclamptic versus control pregnant women

Group  PLT (x103/ L) ALT (U/L) AST (U/L) Creatinine (mg/dl) NBW (g)

PE cases (n=79) Mean 145.9 33.2 35.6 0.77 2359

 SD 55.2 44.8 44.2 0.16 4273

Controls (n=113) Mean 192.9 11.4 11.9 0.48 3216

 SD 41.9 4.23 5.36 0.12 5035

P value  0.009 0.000 0.000 0.028 0.000

PLT: platelets



The neonatal birth weight in our study was significantly lower 
in the pre-eclamptic patients. This was similar to other previous 
studies (22-25). Neonatal intensive care unit admissions were 
significantly higher in pre-eclamptic patients. This result was 
also obtained by Ray, 2001(24).
Uterine RI and PI were significantly higher in the pre-eclamptic 
group. These results are supported by previous studies (26-28) 
and were explained by lack of normal trophoblastic invasion in 
pre-eclamptic patients. We found in our results that the umbilical 
RI, PI were significantly higher in pre-eclamptic patients.These 
results were in agreement with other studies (29-31).
Serum folate was significantly lower in pre-eclamptic patients 
versus normal pregnant women.This was the same evalua-
tion as that reached by previous studies (7, 8, 32). The sci-
entific plausibility of this result may be related to the impor-
tant role of folate in the metabolism of amino acid homo-
cysteine which has a protective role in the prevention of 
hyperhomocysteinemia,the same result as that by Holmes et 
al., 2005 (33). Hyperhomocysteinemia in turn is regarded a risk 
factor of pre-eclampsia (5, 34, 35) leading to endothelial injury 
and to hyper-coagulable states, as stated by El-Khairy, 2003(36). 
Folate is also important in DNA synthesis, so it may have an 
important role in trophoblastic proliferation and invasion of 
maternal spiral arteries, the derangement of which is a key fea-
ture in pre-eclampsia. This result of folate level disagreed with 
other previous studies (4, 6, 19) . However, most of these stud-
ies were carried out on a small sample size and no adequate 
exclusion criteria were considered in the pre-eclamptic group. 
The view that there is a need for further research with adequate 
sample size was mentioned in a meta-analysis done by Ray et 
al. 2001(24). The possible protective role of folate in the preven-
tion of pre-eclampsia is supported by our results regarding folate 
supplementation, which is significantly lower in pre-eclamptic 
patients (5.1% in pre-eclamptic versus 34.5% in control group, 
p<0.001). The serum folate is significantly higher in the supple-
mented group (21.5±13.8 nmol/L in supplemented versus 8.7±8 
nmol/L non supplemented group, p=0.037). This is similar to the 
result of a study done by Hermann et al. 2005 study (8).
As regards the correlation of serum folate to uterine and umbili-
cal artery Doppler velocimetry in our study,serum folate was 
significantly correlated to uterine artery RI and PI. This result 

supported the hypothesis that folate may be involved in the 
pathogenesis of pre-eclampsia. No similar study reported this 
relation. Serum folate was also significantly correlated to umbil-
ical artery RI and PI. This also supported the hypothesis that 
folate may be important in adequate trophoblastic proliferation 
including the tertiary stem villi. Also no similar study reported 
this relation to our knowledge.
In our study, there was a significant correlation between serum 
folate and both maternal and neonatal outcome: Low serum 
folate was significantly correlated to poor perinatal outcome 
parameters which involve preterm labour, low birth weight, 
low APGAR score –less than 7 at 5minutes- and neonatal ICU 
admission. This was similar to results presented by Mitchell et 
al. 2004(37). Low serum folate was significantly correlated to 
poor maternal outcome. As far as we know no similar studies 
showed these relations.
Our results showed that serum B12 level did not show any sig-
nificant difference between both pre-eclamptic patients and the 
control group,and this was similar to other previous studies (7, 
8) but was contradictory to the results reached by Laivouri et 
al. 1999(16) who found decreased serum B12 in pre-eclamptic 
patients, but this study’s sample was small compared to ours (20 
pre-eclamptic patients and 20 pregnant control). Their results 
may be explained by the fact that, in spite of the role of B12 in the 
metabolism of homocysteine, folate may be more important in 
this metabolism in protecting against pre-eclampsia.
The strength of our study was based on adequate sample size 
(79 pre-eclamptic patients and 113 controls), exclusion of 
known risk factors of pre-eclampsia to allow proper assessment 
and measuring serum folate and B12 much more accurately by 
blood sampling in the fasting state. However, there were some 
limitations in our study which deserve consideration .The 
serum level of folate in this cross-sectional study was signifi-
cantly lower in pre-eclamptic patients versus control pregnant 
women, which proved the presence of association between 
low serum folate and the occurrence of pre-eclampsia.This 
association might be either a cause of pre-eclampsia or a result 
of some metabolic derangement in the course of the disease. 
it supported the idea that this association was most probably a 
cause, and was the role of folate in decreasing the homocys-
teine level and that vitamin supplementation was less likely 
to be present in pre-eclamptic patients. Some studies such 
as VanPampus et al. 1999. (38) demonstrated the presence of 
hyperhomocysteinemia long after delivery, supporting the view 
that hyperhomocysteinemia may be a cause of pre-eclampsia 
rather than an effect.
Since our pregnant women took either multivitamins contain-
ing folate (the majority) or B-complex vitamins throughout 
pregnancy, other confounding variables (the presence of other 
protective elements against pre-eclampsia in the multivitamin-
minerals such as vitamin C, E) may affect our conclusion 
regarding the protective effect of folate against pre-eclampsia. 
but supported our conclusion that a significant correlation exist-
ed between low serum folate and poor maternal and neonatal 
outcome in pre-eclamptic patients and abnormal uterine and 
umbilical artery Doppler velocimetry findings. Also Hernandez-
Diaz et al. 2002(39) demonstrated in their study that there 
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Figure 3. correlation between serum folate and neonatal birth 
weight



was a lower risk of pre-eclampsia in pregnancies with folate 
supplementation. However, due to the relatively small number 
of these studies, this area will need further research work.
In Conclusion, Serum folate was significantly lower in pregnan-
cies complicated by pre-eclampsia. It was significantly cor-
related to abnormal uterine and umbilical artery Doppler velo-
cimetry and poor maternal and neonatal outcome, So folate 
deficiency might have a role in the aetiology of pre-eclampsia 
and also folate supplementation throughout pregnancy might 
decrease the incidence of pre-eclampsia. Folate supplementa-
tion throughout pregnancy, and folic acid fortification of food 
could help to decrease the risk of pre-eclampsia especially in 
poor socioeconomic pregnant women who had an inadequate 
folate intake. There was no significant difference in serum B12 
level in pre-eclamptic versus control pregnant women but fur-
ther studies would be needed to support our results. 
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Investigation of the correlation between 100 gram 
oral glucose tolerance test results and maternal 

leptin levels during pregnancy 
Gebelikte oral 100 gr glukoz tolerans testi sonucu ile maternal serum leptin düzeyi 

korelasyonunun ara t r lmas
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Objective: To investigate the correlation between maternal leptin lev-
els and 100 gram oral glucose test (OGTT) results as well as the correla-
tion between leptin levels and the development of gestational diabetes 
mellitus (GDM) and glucose intolerance during pregnancy.
Material and Method: 104 subjects with gestational weeks ranging 
from 24 to 32 weeks who had increased 50 gr OGTT values (>140) 
were included in this study. After the screening test, 100 gr OGTT was 
administered to  the subjects. Sixty cases were selected from these 
subjects; twenty patients with one abnormal test result were identified 
as “glucose intolerant” group (Group 1), 20 patients with two abnormal 
test values were diagnosed with GDM (Group 2) and 20 patients with 
normal test results constituted  the control group. The serum leptin lev-
els of the groups were measured  with enzyme linked immunosorbent 
assay (ELISA). 
Results: The serum leptin level was 8.4±5.1 ng/ml for group 1, 9.1±5.3 
ng/ml for group 2 and 6.3±4.6 ng/ml for the control group. Although 
serum leptin levels for group 1 and 2 was observed to be higher than 
the control group, the result was not statistically significant (p>0.05). 
This result did not change after adjusting for body mass index (BMI). 
Conclusion: There is no statistically significant difference between lep-
tin levels among three groups. 
(J Turkish-German Gynecol Assoc 2009; 10: 158-61)
Key words: Gestational Diabetes Mellitus, Oral Glucose Tolerance 
Test, Leptin
Received: 4 May, 2009 Accepted: 14 August, 2009

Amaç: Gebelikte maternal leptin seviyelerinin 100 gr oral glukoz to-
lerans testi sonuçlar  ve gestasyonel diyabet veya glukoz intolerans  
geli imi ile korelasyonunun ara t r lmas .
Gereç ve Yöntemler: Gebelik haftas  24-32 haftalar aras nda olup 
50 gr yükleme testi >140 mg/dl olan 104 vaka çal maya dahil edildi. 
tarama sonras  100 gr testi uyguland . Altm  vaka seçildi ve tek de eri 
bozuk olan 20 hasta “glukoz intolerans” grubu (Grup 1) olarak adlan-
d r ld . ki de eri yüksek olan hasta GDM tan s  ald  (Grup 2). Sonucu 
normal olan 20 hasta ise kontrol grubu olarak s n fland r ld . serum 
leptin düzeyleri ELISA ile ölçüldü. 
Bulgular: Serum leptin seviyeleri grup 1 için 8.4±5.1 ng/ml, grup 2 
için 9.1±5.3 ng/m ve kontrol grubu için 6.3±4.6 ng/ml idi. Grup 1 ve 
2 deki serum leptin düzeyleri kontrol grubuna göre yüksek olsa da 
bu istatistiksel olarak anlaml  de ildi (p>0.05). Sonuçlar vücut kitle 
indeksi ayarlamas  yap ld ktan sonra da de i medi.  
Sonuç: Her üç grup aras nda serum leptin seviyeleri aç s ndan anlaml  
fark saptanmad . (J Turkish-German Gynecol Assoc 2009; 10: 158-61)
Anahtar kelimeler: Gebelik diyabeti, oral glukoz tolerans testi, leptin
Geli  Tarihi:  04 May s 2009     Kabul Tarihi: 14 A ustos 2009
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Introduction

Leptin is a polypeptide hormone that is secreted by adipose 
tissue cells, a product of the obesity (ob) gene, and is related 
to energy regulation (1). Research results indicate that the 
serum leptin level increases during pregnancy, independent 
of the body mass index (BMI). It is claimed that there is a link 

between the development of gestational diabetes mellitus 
(GDM) and leptin concentration. It is suggested that the mea-
surement of leptin along with the assessment of other risk 
factors could help in identifying women at risk of developing 
GDM (2). The measurement of leptin level is interesting since 
GDM is a common metabolic complication of pregnancy and 
is related to type 2 diabetes and obesity (2). 



It is estimated that the incidence of perinatal morbidity such 
as macrosomia increases in patients who have a single value 
abnormality in 100 gram OGTT (3). Researchers suggest that 
these patients may be treated like GDM patients (4). It is found 
that insulin resistance is related to increased plasma leptin lev-
els independent of the BMI (5). Plasma leptin concentration is 
also expected to be high in patients with glucose intolerance. 
The aim of this study is to investigate the correlation between 
maternal leptin levels and 100 gr OGTT results as well as the 
correlation between leptin levels and development of GDM and 
glucose intolerance during pregnancy.

Material and Method

One hundred and four subjects at gestational weeks ranging 
from 24 to 32 with 50 gr OGTT values above 140 mg/dl were 
included in this study. The study was approved by the Ethics 
Committee of the hospital and informed consent was obtained 
from all patients. The histories of the patients were obtained, 
maternal age, gravidity and parity were recorded. Heights and 
weights of the patients at the time of glucose tolerance testing 
were measured and used to calculate the BMI as body weight 
(kg) /(body height (m))². All the patients were administered 
the 100 gr OGTT. In this test, serum fasting glucose levels and 
glucose values in the first, second and third hour which were 
above 95, 180, 155, 140 mg/dl respectively were treated as 
abnormal values. Out of these104 subjects; 20 patients were ran-
domly selected from women with one abnormal test value and 
were designated as the “glucose intolerant” group (Group 1), 
20 patients with two abnormal test results were diagnosed as 
GDM and designated as group 2 and 20 patients were randomly 
selected from women with normal test results as the control 
group. The serum leptin levels of these patients were measured 
with enzyme linked immunosorbent assay (ELISA). The blood 
samples for measurement of 100 gr OGTT and leptin were 
taken between 8-11 am after 10-12 hours of fasting. The blood 
samples were centrifuged at 5000 turns/ minute for 5 minutes 
and serum samples were stored at -70 °C. The serum leptin 
levels were analyzed by enzyme linked immunosorbent assay 
(ELISA) (Biosource Company , catalog number KAP 2281).
The resultant data was expressed as mean ± SD. Kruskal–
Wallis Test and Mann-Whitney Test were used as statistical 
tests. Data from cross-tables were analyzed using Chi-square 
test. Spearman correlation test and linear regression analysis 
were used for the evaluation of the effects of different factors 
on leptin levels. SPSS for Windows version 13.0 was used for 
statistical analysis and p<0.05 was accepted as statistically 
significant.

Results

The clinical characteristics of the groups are shown in Table 1. 
There was no statistically significant difference in maternal 
ages, gestational weeks and parity between the groups.
A history of diabetes mellitus (DM) in their previous pregnan-
cies was reported in 2 patients (10%) in group 1 and 4 patients 
(20%) in group 2. The patients in the control group had no his-

tory of DM. The BMI in the control group was statistically lower 
than group 1 (p=0.032) and 2 (p=0.036) (Table 1).
The serum leptin level was 8.4±5.1 ng/ml for group 1, 9.1±5.3 
ng/ml for group 2, and 6.3±4.6 ng/ml for the control group. 
Although serum leptin levels for group 1 and 2 were higher than 
the control group, this was not statistically significant (p>0.05). 
The result did not change after adjusting for BMI. There was 
also no statistically significant correlation between BMI and 
maternal leptin levels (p=0.644). There was a positive but weak 
correlation between blood glucose and leptin levels (r=0.276, 
p=0.032) (Figure 1).

Discussion

In the present study, although serum leptin levels of subjects 
who were glucose intolerant or diagnosed with GDM were 
observed to be higher than subjects with normal blood glu-
cose levels, the difference was not statistically significant. This 
result did not change after adjusting for BMI. Although the data 
is limited by the small sample size, it is suggested that this is 
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Figure 1. Relationship of blood glucose levels and leptin levels. 
There is a positive but weak correlation between maternal blood 
glucose level and leptin level (r=0.276, p=0.032)

Table 1. Demographic characteristics of patients included 
in study

 Group 1 Group 2 Group 3

BMI (kg/m2) 29.1 ± 3.6 29.0 ± 3.2 26.2 ± 3.6

Maternal age (years) 29.4 ± 4.3 29.6 ± 5.8 27.5 ± 4.2

Gestational age at  28.2 ± 2.5 27.8 ± 2.5 26.9 ± 1.8
diagnosis(weeks) 

Number of pregnancies 2.8 ± 1.5 2.8 ± 1.4 2.4 ± 1.4

Number of deliveries 1.3 ± 0.1 1.3 ± 1.0 0.8 ± 0.8

Values are mean ±S.D. or n



likely a result of effects of other confounding factors in addition 
to insulin resistance on leptin levels. It is estimated that insulin 
resistance is related to increased plasma leptin levels indepen-
dent of the BMI, but leptin production is not only dependent on 
the plasma insulin (5). Besides insulin; maternal weight gain, 
excessive energy, cytokines, estrogen, retinoic acid, cortico-
steroids and IL-1 regulate leptin have an effect (6). Lee et al. 
suggested that adiponectin but not leptin was associated with 
impaired glucose tolerance after adjusting for potential con-
founding factors. Low levels of adiponectin may increase the 
risk of glucose intolerance and type 2 diabetes (7).
In the literature it is claimed that glucose homeostasis is pro-
vided by increased insulin secretion and this is accompanied 
by decreased sensitivity to insulin (8). Y lmaz et al. showed 
that women with GDM had significantly higher levels of serum 
insulin and leptin concentrations compared to women with 
normal blood glucose levels. They did not find any correlation 
between serum leptin levels and insulin resistance but they 
found a negative correlation between leptin levels and insulin 
sensitivity. They suggested that leptin may contribute to the 
development of GDM by decreasing insulin sensitivity but not 
increasing insulin resistance (9). German et al. suggested that 
hormones such as insulin and leptin act in the hypothalamus 
to regulate energy balance and glucose metabolism. They 
showed that hypothalamic leptin action increased peripheral 
insulin sensitivity which primarily affects the liver by enhancing 
suppression of hepatic glucose production, with no change of 
insulin stimulated glucose utilization (10).
Wiznitzer et. al reported that there is a statistically significant 
positive correlation between plasma leptin levels and neonatal 
birthweight (11). Insulin resistance, hyperinsulinism and hyper-
leptinemia exist in infants of diabetic mothers and the trend of 
higher leptin levels in infants of diabetic mothers than in infants 
of non-diabetic mothers shows that leptin could be related to 
insulin resistance in these infants. Also glucose levels were 
found to be lower in large-for-gestational-age infants of both 
diabetic and non-diabetic mothers (12).
Ergin et al. found similarities in terms of patient characteristics 
between GDM patients and patients with single value abnor-
mality as a result of OGTT test. Also, taking fasting insulin levels 
and insulin resistance as 2 separate criteria of analysis, patients 
with a single value abnormality were found to be indistinguish-
able from patients with GDM; both groups were significantly 
different from the normal oral glucose tolerance test group. It 
was observed that that mean insulin secretion increased from 
normal oral glucose tolerance test to impaired glucose toler-
ance and GDM (4). It was suggested that a single abnormal test 
value in an oral glucose tolerance test should be regarded as a 
pathologic finding and patients with glucose intolerance might 
also be treated as GDM patients (4).
Some studies in the literature suggest that plasma leptin levels 
in diabetic subjects are not different from non-diabetic ones 
and they are related to adiposity (13, 14). McGregor et al. found 
no difference in leptin levels between diabetic and non-diabetic 
subjects (13). In obese subjects, the defective leptin receptors 
in pancreatic  cells alter the regulation of this adipoinsular 
axis, leading to hyperinsulinemia and diabetes (15). Leptin 

is also found to be significantly high in obese subjects due to 
leptin resistance. The most important factor affecting the leptin 
level is found to be the amount of adipose tissue (16, 17).
In this study, no statistically significant correlation between 
maternal leptin level and BMI was observed. The maternal 
leptin level increases in the first and second trimester of preg-
nancy and it peaks around 22-27 gestational weeks (18). Leptin 
level correlates strongly and positively with maternal body 
weight and BMI in the first and second trimester of pregnancy 
but such a relationship cannot be revealed in the third trimester 
of pregnancy (19). The BMI in pregnancy is also an imprecise 
measure of the amount of fat stores and relates fetal weight as 
well as placental size, amniotic fluid and maternal fluid expan-
sion (20). 
In the literature, it is estimated that GDM patients are older and 
more obese than normal subjects (21, 22). The measurements 
of body fat percentage calculated from skinfold thickness 
were higher in GDM group compared to those of subjects with 
normal glucose levels (9). It is also shown that 60-80% of GDM 
patients are obese (23). In this study the BMI of patients with 
GDM and glucose intolerance were significantly higher than the 
patients with normal glucose levels, suggesting that obesity is a 
risk factor for the development of GDM. Also the development 
of GDM in the previous pregnancies and a family history of GDM 
are risk factors. For the early diagnosis and treatment of GDM, 
these risk factors should also be taken into consideration and, 
if a single value abnormality is detected in 100 gram OGTT in 
high risk patients, the physician needs to be alert for the devel-
opment of GDM. 
Finally, since there are controversial conclusions drawn from 
different studies about leptin, and the pathophysiology of hyper-
leptinemia is not exactly understood to this date, further stud-
ies are necessary to better evaluate the mechanism and exact 
relationship between leptin and insulin. 
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 The effects of maternal anxiety prior to amnio-
centesis on uterine and fetal umbilical blood flow

 Amniosentez öncesi maternal anksiyetenin uterin ve fetal umblikal 
kan ak m  üzerine etkileri
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Objective: To investigate the mothers’ anxiety levels and determine 
its effect on fetomaternal circulation in pregnant women undergoing 
genetic amniocentesis.
Material and Methods: A prospective case-control study was con-
ducted regarding the assessment of maternal anxiety levels by means 
of the Spielberger State-Trait Anxiety Inventory in 60 pregnant women 
having genetic amniocentesis and 60 control cases having their early 
second trimester ultrasonographic screening, 30 minutes before and 
immediately after the procedure. Additionally, maternal-fetal hemo-
dynamic changes and Doppler ultrasonographic measurements of 
fetoplacental circulation were recorded in both groups. 
Results: The maternal anxiety state scores were found to be signifi-
cantly higher in the amniocentesis group (p<0.001). Maternal heart 
rate was significantly higher in the amniocentesis group (p<0.05), 
while the fetal heart rate was significantly lower (p<0.05) compared 
to the control group. Uterine artery Doppler measurements were 
comparable in the two groups but umbilical artery resistance index 
(p<0.05) and S/D ratio (p<0.05) were significantly higher in the am-
niocentesis group. Regression analysis revealed that the time which 
elapsed from offering amniocentesis until it was performed is the 
main predictor of fetal umbilical artery S/D ratio measured prior to 
amniocentesis in the amniocentesis group ( =0.66, p<0.001) and 
maternal anxiety state scores ( =0.04, p=0.003) are the main predic-
tors of fetal umbilical artery S/D ratio measured prior to amniocentesis 
or ultrasonography in the two groups. The education of the patient in 
years decreased ( =-0.13, p=0.04), while the amniocentesis proce-
dure ( =1.44, p=0.02) and the time which elapsed in days from offer-
ing amniocentesis or ultrasonography up to its performance ( =0.41, 
p=0.04) increased the S/D ratio measured after the procedures.
Conclusion: Our study provides the evidence that maternal anxiety 
and its duration has effects on the fetal blood flow. Early booking and 
patient support may help to overcome undesired consequences of an 
invasive prenatal procedure.
(J Turkish-German Gynecol Assoc 2009; 10: 162-7)
Key words: Maternal anxiety, genetic amniocentesis, Doppler ultra-
sonography
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Amaç: Amniyosentez öncesi maternal anksiyete düzeylerinin ara t -
r lmas  ve genetik amniosentez uygulanacak gebelerde fetomaternal 
dola m üzerine etkilerinin de erlendirilmesi. 
Gereç ve Yöntemler: Genetik amniosentez uygulanan 60 gebe ka-
d n ve erken ikinci trimester ultrasonografik incelemesi yap lan 60 
kontrol vakas na, i lemden 30 dakika önce ve hemen sonras nda ma-
ternal anksiyete seviyesinin Spielberger Durumluk ve Sürekli Anksi-
yete Ölçe i ile de erlendirildi i prospektif bir vaka control çal mas  
uyguland . Ek olarak, maternal-fetal hemodinamik de i iklikler ve fe-
toplasental dola m n Doppler ultrasonografik ölçümleri her iki grupta 
kay t edildi. 
Bulgular: Maternal durumluk anksiyete skoru amniosentez grubun-
da belirgin olarak daha yüksek saptand  (p<0.001). Maternal kalp 
h z  amniosentez grubunda belirgin olarak daha yüksek (p<0.05) ve 
kontrol grubu ile kar la t r ld nda fetal kalp h z  belirgin olarak daha 
dü ük (p<0.05) olarak saptand . Uterin arter Doppler ölçümleri her iki 
grup aras nda benzer iken, umblikal arter rezistans indeks (p<0.05) 
ve S/D oran  (p<0.05) amniosentez grubunda belirgin olarak yüksek 
ölçüldü. Regresyon analizinde amniosentez önerilmesinden uygulan-
mas na kadar geçen sürenin amniosentez öncesi ölçülen fetal umb-
likal arter S/D oran n n öngörülmesinde amniosentez grubu için esas 
belirteç oldu u ( =0.66, p<0.001) ve maternal durumluk anksiyete 
skorlar n n ( =0.04, p=0.003) amniosentez ya da ultrasonografi ön-
cesi ölçülen fetal umblikal arter S/D oran n n öngörülmesinde her iki 
grup için esas belirteçler oldu u sonucuna var lm t r. Y l olarak hasta 
e itim süresi i lem sonras  ölçülen S/D oranlar n  azalt rken ( =-0.13, 
p=0.04), amniosentez i lemi ( =1.44, p=0.02) ve amniosentez ya 
da ultrasonografi önerilmesinden uygulanmas na kadar geçen süre 
( =0.41, p=0.04) bu oran  artt rmaktad r.      
Sonuç: Çal mam zda, maternal anksiyete ve süresinin fetal kan ak m  
üzerine etkileri oldu u sonucuna var lm t r. Erken döneme randevu ve-
rilmesi ve hastalara yeterli destek sa lanmas  bu tipte invaziv prenatal 
bir i lemin istenmeyen sonuçlar n n engellenmesine yard mc  olacakt r. 
(J Turkish-German Gynecol Assoc 2009; 10: 162-7)
Anahtar kelimeler: Maternal anksiyete, Genetik amniosentez, Dopp-
ler ultrasonografi
Geli  Tarihi:  01 ubat 2009 Kabul Tarihi: 10 A ustos 2009
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Abstract Özet

Introduction

The main concerns of the clinicians regarding invasive pro-
cedures such as amniocentesis are the diagnostic accuracy 

and a variety of fetal complications (1). Although the psycho-
logical impact of these procedures is of great importance, less 
extensive attention has been paid to psychological distress 
associated with invasive prenatal diagnostic procedures and 



various modulating parameters (2). Some authors reported a 
significantly higher maternal anxiety preceding genetic amnio-
centesis, while some others found an equal level of anxiety to 
that of women undergoing just a routine ultrasonographic scan 
(3, 4). In studies where a raised anxiety level was demonstrated 
to be clearly associated with amniocentesis, this anxiety was 
at its highest level just prior to the procedure (5). The results 
are difficult to compare due to differences regarding how and 
when anxiety is measured. It is important to quantify such 
concerns as amniocentesis has become a common procedure.
Few studies addressed the possible negative influence of 
maternal anxiety due to invasive procedures on the fetoplacen-
tal circulation. Maternal stress in late pregnancy was reported 
to influence uteroplacental circulation and thus fetal cerebral 
circulation (6, 7). Abnormal uterine blood flow in anxious 
pregnant women is suggested to be related to adverse obstetric 
outcome, particularly fetal growth restriction and preeclampsia 
(7). It is not clear whether this relation exists earlier in preg-
nancy, when uterine artery resistance is usually measured and 
the opportunity to intervene in time to protect the fetus from 
any harmful effects of anxiety is greatest. 
The present study was conducted to assess the maternal 
anxiety prior to and following genetic amniocentesis by using 
Spielberger’s State-Trait Anxiety Inventory (STAI). Additionally, 
we aimed to demonstrate whether maternal distress evoked 
by this invasive intervention leads to altered Doppler ultraso-
nographic measurements of fetoplacental circulation, namely 
uterine arteries and fetal umbilical arteries. Consequently, 
emphasis has been placed on identifying potential predictors 
of Doppler ultrasonographic examination results.

Materials and Methods

This prospective case-control study was conducted on 60 
pregnant women with singleton gestation undergoing genetic 
amniocentesis and 60 control cases having their routine 16-20-
week ultrasonographic scan (USG). Subjects were recruited 
consecutively among pregnant women who were referred for 
either amniocentesis or routine USG between January 2004 and 
October 2006 at a University Hospital Department of Obstetrics 
and Gynecology. All subjects gave their written informed con-
sent prior to inclusion and an approval from the local ethics 
committee was obtained.
Maternal anxiety levels of the subjects were measured by 
means of Spielberger’s State-Trait Anxiety Inventory (STAI) 30 
minutes before and immediately after the procedure (amnio-
centesis or USG). STAI is a widely used self-rating instrument 
for the assessment of the current (state) and inherent (trait) 
level of anxiety and has been extensively used in research and 
clinical practice (8). It is designed as a 40 item-scale; 20 items 
for evaluation of state anxiety and the other 20 for measure-
ment of trait anxiety level. S-anxiety score demonstrates how 
anxious the patient feels in response to a defined situation 
while T-anxiety score points out how the individual generally 
feels. T-anxiety score seems to be the reflection of an inherent 

anxious personality that is not altered significantly secondary to 
a certain condition. Each item scores one to four. Total scores 
of STAI range between 20-80. STAI is also validated for Turkish 
speaking populations (9).
Hemodynamic variables and Doppler ultrasonographic mea-
surements both preceding and following the procedure were 
determined. The same sonographer (EC) recorded the Doppler 
flow velocity waveforms using a Siemens versaplus ultra-
sonograhy machine with 3.5-7 MHz transabdominal probe. 
Colour Doppler imaging was used to identify bilateral uterine 
and umbilical arteries after placing the Doppler gate in an 
optimal manner over the defined vessels. The Doppler gate 
was located over the entire diameter of the uterine artery 1 cm 
distal to the crossover of external iliac artery and main uterine 
artery. Measurements with an angle of insonation <60  were 
accepted. Pulsatility index and resistance index of flow veloc-
ity waveforms were calculated from five consecutive uniform 
waveforms and a diastolic notch was looked for. Since the 
insonation angle could not be reliably determined due to the 
tortuous nature of the umbilical artery, the highest possible 
Doppler shifts were recorded. Maternal and fetal heart rates, 
Doppler ultasonography measurements of bilateral uterine 
arteries and umbilical arteries were determined in all study 
subjects before and just after the genetic amniocentesis. The 
same recordings were performed in control cases before and 
after the ultrasonographic scan.
Additionally, sociodemographic and clinical parameters such 
as age, education, employment, tobacco use, parity, obstetric 
history and gestational age were recorded. The couples were 
offered amniocentesis and this was performed whenever the 
couples decided to have it.
Pearson correlation analysis was performed to find out the 
relation between anxiety scores and hemodynamic variables 
measured prior to the amniocentesis or ultrasonography pro-
cedures such as heart beat and Doppler measurements. A 
regression model was built to determine possible predictors 
of fetal umbilical artery S/D ratio measured prior to the proce-
dures (amniocentesis in the case group and ultrasonography 
in the control group). A model was built using backward linear 
logistic regression analysis where the group was included as 
a dichotomous variable (women in the amniocentesis group 
or control group), together with the presence or absence of 
tobacco use, education of the women in years, age of women 
in years, time elapsed in days from offering amniocentesis until 
performance, state anxiety and trait anxiety scores. The result-
ing  coefficient indicates the amount of change in the depen-
dent variable which is the umbilical artery S/D ratio measured 
prior to the procedures. The  coefficient indicates the amount 
of change in the dependent variable for a one unit change in the 
independent variable, controlling for the variables in the model. 
The values of the  coefficient are in units of the independent 
variable. It is useful for assessing the practical magnitude of the 
effect of an independent variable, because variables can be 
statistically significant without having a substantially practical 
effect. In order to evaluate the effect of needle insertion during 
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the amniocentesis we also built a model using the same inde-
pendent variables in addition to the localization of the placenta; 
anterior, posterior and lateral localizations.
The statistical analysis of the data was performed using the 
Statistical Package for Social Sciences for Windows (SPSS, 
Chicago, IL, USA). Results were reported as mean ± standard 
deviation or numbers and percentages. Differences between the 
groups were assessed using chi-square test or Fisher’s exact test 
for categorical data whenever appropriate. Independent sam-
ples t test was used in order to detect the differences of continu-
ous variables between the groups and paired samples t- test was 
used to assess within group changes of continuous variables 
measured prior to or after the procedures. Probability (p) <0.05 
was considered statistically significant for all comparisons. 

Results 

Amniocentesis was performed for advanced maternal age in 
14 (23.3%) women and for positive triple screen risk <1/ 250 in 
46 (76.7%) women. In the amniocentesis group, the placenta 
was attached to the anterior uterine wall in 37 (61%) women, 
posterior wall in 17 (28.3%) and right lateral wall in 6 (10%). 
None of the fetuses had cardiac anomalies and two cases were 
diagnosed as trisomy 21.Demographic variables of the couples 
were similar in the two groups in terms of age, education, 
employment, tobacco use, parity, previous abortion, curettage 
and gestational age (Table 1).
The mean time which elapsed from offering until performing 
amniocentesis was 2.9±1.5 days (Range:0-7 days), and the time 
which elapsed from offering until performing detailed second 
trimester ultrasonography was 1.1±0.7 days (Range: 0-3 days, 
p<0.001). Patient state anxiety scores were significantly higher 
in the amniocentesis group (48.9±11.8) compared to the con-
trol group (33.5±6.5, p<0.001) ,while patients’ trait anxiety was 
similar in the two groups (46.4±7.3, 45±5.1, p=0.2 respectively). 
In the amniocentesis group the state anxiety scores of patients 
with positive triple screen test and advanced maternal age as 
indications of amniocentesis were similar (p=0.2).

In the amniocentesis group the mean maternal pulse rate, fetal 
umbilical artery resistance index and systole/diastole were 
significantly higher than the control group, while the mean fetal 
heart rate was significantly lower (Table 2). After the procedures 
(amniocentesis for the study group, ultrasonography for the 
controls) the mean maternal pulse rate decreased significantly 
within the groups whereas the mean fetal heart rate increased 
only in the amniocentesis group (Table 2). There was a trend 
for increase in umbilical artery S/D due to amniocentesis with 
a borderline significance. The state and trait anxiety scores 
did not correlate with any of the maternal and fetal Doppler 
measurements and heart beat in the control group, while the 
state anxiety score correlated positively with the fetal umbili-
cal artery S/D ratio, prior to (r=0.32, p=0.01) and after (r=0.35, 
p=0.007) amniocentesis and negatively correlated with the 
fetal heart beat after the amniocentesis (r=-0.26, p=0.04) 
A regression model was built to determine possible predictors 
of fetal umbilical artery S/D ratio. The ages of the couples, 
anxiety scores of patients and husbands, gestational age, 
maternal serum alpha fetoprotein levels, nulliparity, the 
presence of prior abortions or curettages, the time elapsed 
since amniocentesis was offered up to performance, couples’ 
education years and tobacco use were all included in the 
model. Regression analysis revealed that the time elapsing 
in days from offering amniocentesis or ultrasonography 
until performance ( =0.66, p<0.001) and every increase in 
maternal state anxiety scores ( =0.04, p=0.003) are the main 
predictors of fetal umbilical artery S/D ratio measured prior 
to the procedures (amniocentesis in the case group and 
ultrasonography in the control group). When independent 
variables that predict umbilical artery S/D ratio measured after 
the procedures were evaluated the education of the patient 
in years decreased ( =-0.13, p=0.04), while amniocentesis 
procedure ( =1.44, p=0.02) and the time elapsing in days from 
offering amniocentesis or ultrasonography until performance 
( =0.41, p=0.04) increased the S/D ratio.
There was no case of absent end-diastolic flow. Two cases 
had umbilical artery PI>2SD in the control group and also in 
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Table 1. Selected couple variables according to the groups.  Data are presented as mean ± standard deviation or numbers 
(percentages)

Variable Amniocentesis Group  (n=60) Control Group (n=60) P

Maternal age (year) 31.2±6.6 29.7±6.2 0.2*

Patient Education (year) 7.9±3.6 8.3±3.7 0.5*

Women unemployed 38 (63) 42 (70) 0.4**

Tobacco use 5 (8.3) 6 (10) 0.7**

Nulliparous 34 (56.7) 40 (66.7) 0.2**

Previous abortion 1 13 (21.7) 8 (13.3) 0.2**

Previous d&c  1 7 (11.7) 8 (13.3) 0.7**

Gestational age (weeks) 18.7±1.6 18.9±1.4 0.6*

*Not significantly different (p>0.05), independent samples t-test
**Not significantly different, (p>0.05), chi-square test



the amniocentesis group prior to and after ultrasonography 
and amniocentesis. IUGR developed in 8 (13.3%) cases in the 
amniocentesis group and 5 (8.3%) cases in the control group 
(p=0.3). Preeclampsia developed in 6 (10%) and 4 (6.7%) cases 
respectively (p=0.5). When umbilical artery S/D values were 
compared, no difference was found in cases diagnosed to have 
IUGR or not (p=0.3) and preeclampsia or not (p=0.09) later 
during pregnancy.

Discussion

Assessment of the psychological consequences of invasive pre-
natal diagnostic procedures is still a neglected area of research. 
We demonstrated that patient state anxiety scores were signifi-
cantly raised due to amniocentesis in accordance with most of 
the previous studies (4, 5, 10-12). Although there are a number 
of studies reporting acute fetal hemodynamic changes second-
ary to anxiety associated with amniocentesis, such changes 
were not found to have a significant clinical relevance (3, 5, 13, 
14). On the other hand, the newborns of the stressed or anxious 
women are reported to be small for gestational age and have a 
tendency to premature birth (15-17). Some experimental stud-
ies provided confirmation of those findings as they also indi-
cated that birth weight was reduced and fetal behaviour was 
found to be influenced by maternal anxiety, possibly through a 
variety of hormonal mechanisms (18-20). 
Teixeria and colleagues concluded that pregnant women with 
high state anxiety scores at STAI interviewed at their 28-32 

weeks of gestation appeared to have significantly abnormal pat-
terns of blood flow through uterine arteries with elevated resis-
tance index values and faster maternal heart rates, although not 
significant (7). Impaired uterine artery blood flow is considered 
to be mostly due to a chronic phenomenon such as defective 
trophoblastic invasion in early pregnancy which is known to be 
predictive of preeclampsia and intrauterine fetal growth restric-
tion. However short term changes such as transiently altered 
hormonal concentrations, invasive or noninvasive therapeutic 
interventions and exercise may probably lead to uterine artery 
blood flow changes (21-24). Likewise noradrenaline infusion 
is shown to diminish uterine blood flow in a number of stud-
ies, and in addition, reproductive tissues are found to be more 
sensitive to vasoconstrictive effects of noradrenaline than are 
other organs (21, 25). Based on these recent findings, elevated 
noradrenaline concentrations in women with high state anxiety 
levels suggest that the hypothalamus-hypophysis-adrenal axis 
may be responsible for abnormal uterine artery blood flow pat-
terns (26). 
It is uncertain whether altered uterine artery blood flow can 
be observed earlier in pregnancy. Kent and colleagues investi-
gated the association between maternal anxiety using Hospital 
Anxiety Depression Scale (HADS) and uterine artery waveform 
patterns at 20 weeks of gestation and concluded that there was 
no significant association between maternal anxiety scores and 
uterine artery Doppler indices (13). Different population sam-
ples and the use of different questionnaires to assess anxiety 
levels and the time of gestation when the study was conducted 
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Table 2. Maternal fetal hemodynamic changes and Doppler measurements before and after amniocentesis or before and 
after ultrasound examination in the control group. The data is given as means and 95% confidence intervals of the mean 
in parenthesis

Variable Amniocentesis Group  (n=60) p Control Group  (n=60) p

 Before After  Before After 

Maternal heart rate  95.8 (91.2-100)a 92.8 (89-96.2)b 0.02  88.3 (86-90) 82.6 (80.6-84.5) <0.001
(beats/min) 

Fetal heart rate  147 (145.7-150.2)a 151 (148.8-154.4) 0.004  152 (150.5-154.5) 152 (150-153.9) 0.5
(beats/min) 

Umblical artery PI 1.3 (1.19-1.44) 1.29 (1.22-1.35)b 0.6 1.2 (1.1-1.3) 1.17 (1.13-1.22) 0.2

Umblical artery RI 0.75 (0-73-0.78)a 0.77 (0.74-0.80)b 0.3 0.69 (0.68-0.70) 0.69 (0.68-0.71) 0.8

Umblical artery S/D 4.9 (4.2-5.6)a 5.7 (4.7-6.8)b 0.05 3.4 (3.2-3.6) 3.5 (3.3-3.7) 0.1

Right uterine artery PI 1.1 (0.98-1.21) 1.09 (0.99-1.19) 0.8 1 (0.96-1.13) 1.05 (0.96-1.13) 0.2

Right uterine artery RI 0.63 (0.59-0.66) 0.63 (0.60-0.66 0.7 0.60 (0.58-0.63) 0.60 (0.58-0.62) 0.5

Right uterine artery S/D 3.4 (2.6-4.1) 3.2 (2.7-3.78) 0.6 2.7 (2.5-2.9) 2.7 (2.55-2.90) 0.5

Left uterine artery PI 1.1 (1-1.2) 1.3 (1.12-1.47) 0.3 1.2 (1.09-1.45) 1.26 (1.09-1.44) 0.3

Left uterine artery RI 0.66 (0.60-0.72) 0.66 (0.63-0.68) 0.3 0.64 (0.61-0.67) 0.66 (0.63-0.69) 0.1

Left uterine artery S/D 3.2 (2.8-3.5) 3.2 (2.94-3.6) 0.8 3.2 (2.8-3.6) 3.5 (3.19-3.87) 0.1

PI: Pulsatility Index, RI: Resistance Index, S/D: Systole/diastole
Significantly different (p<0.05), paired samples t-test

aSignificantly different than the corresponding before measurement in the control group (p<0.05), independent samples t-test
bSignificantly different than the corresponding after measurement in the control group (p<0.05), independent samples t-test



may explain why those studies achieved such different results. 
In our study, uterine artery indices did not indicate significant 
changes when compared with the controls, and maternal 
anxiety was not found to be correlated with any of the uterine 
artery Doppler indices. On the other hand, mean maternal heart 
rate, fetal umbilical artery resistance index and umbilical artery 
systole/diastole were demonstrated to be significantly higher, 
while fetal heart rate was significantly lower in the amniocente-
sis group. Additionally, maternal anxiety scores were positively 
correlated with umbilical artery S/D before and after amnio-
centesis, while anxiety scores were significantly correlated 
inversely with fetal heart rate after the procedure. We used the 
same anxiety scale as Texieria et al, who found an association 
between anxiety and uterine artery Doppler measurements, but 
the gestational weeks of our study populations were earlier (7). 
We performed the study at similar gestational weeks with Kent 
and colleagues who found no association between anxiety and 
uterine artery Doppler, as we did (13). 
Sjöström and colleagues demonstrated that women with 
higher trait anxiety scores had higher umbilical artery pulsatility 
index and lower middle cerebral artery (MCA) pulsatility index 
values at 37-40 weeks of gestation (6). Those measurements 
indicated increased resistance in the placental vascular bed 
and decreased vascular resistance in the fetal brain, leading to 
redistribution of fetal blood flow with increased cerebral blood 
flow, called the brain sparing effect. Again, humoral factors 
such as stress hormones, namely cortisol and noradrenaline, 
were suggested to be responsible for altered fetal hemodynam-
ics in women who tend to have high trait anxiety scores (27).
In our study, umbilical artery RI and S/D measurements were 
significantly higher in the amniocentesis group in comparison 
with the controls and there was a trend for an increase in umbil-
ical artery S/D due to amniocentesis, although not statistically 
significant. The state anxiety score correlated positively with the 
fetal umbilical artery S/D ratio before and after amniocentesis 
and the maternal state anxiety score was one of the main pre-
dictors of fetal umbilical artery S/D ratio in the amniocentesis 
group who displayed higher anxiety. All the se findings at the 
early second trimester stage were in accordance with most of 
the findings of Sjöström (6). 
Our findings point to an increased anxiety response in the 
mother before an invasive procedure, which has prominent 
effects on fetal umbilical artery blood flow as the time to 
performance of amniocentesis since offered increases. Another 
interesting finding is that the normal fetal heart beat increase 
response after amniocentesis is reversed in mothers with high 
anxiety scores. These findings suggest that increased maternal 
anxiety may act through decreasing placental blood flow which 
causes an uncompensated response by the fetus in an acute 
stress setting caused by the amniocentesis procedure.
We conclude that high maternal anxiety may have profound 
effects on fetal umbilical artery blood flow as the time of onset 
increases. Counseling and immediate scheduling for amnio-
centesis may decrease the maternal stress response to an 
invasive procedure. 
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Thyroid hormones in pregnancy and preeclampsia
Gebelikte ve preeklampside tiroid hormonlar
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Abstract Özet

Objective: There is a state of hypothyroxinemia in normal pregnancy 
and in preeclampsia, when biochemically raised TSH occurs. Identi-
fication of changes in thyroid hormones in preeclampsia might be of 
help in preventing the occurrence of preeclampsia.
Material and Methods: The present study was carried out in a hun-
dred women with preeclampsia, 100 age- and parity matched normo-
tensive pregnant women and 50 age-matched healthy non-pregnant 
women. Thyroid hormones [total T3,T4 and TSH], serum albumin and 
uric acid were analyzed in these subjects.
Results: Women with preeclampsia had higher TT3, TT4 levels 
as compared to non pregnant women [p<0.05], but preeclamptic 
TT3,TT4 levels were lower compared to normotensive pregnant wom-
en [p<0.05, p<0.01]. TSH levels were higher in both preeclamptic & 
normotensive pregnant women compared to nonpregnant women 
[p<0.001] and levels were lower in normotensive pregnant women 
as compared to nonpregnant women [p<0.001]. A significant nega-
tive correlation was observed between birth weight and TSH levels 
[r=-0.296, p<0.001] serum albumin and TSH levels in preeclamptic 
women [r=-0.781, p<0.01]. Also, a significant positive correlation was 
observed between birth weight and albumin [r=0.298, p<0.001]; birth 
weight and serum uric acid levels [r=-0.46, p<0.01], and serum al-
bumin and TT3 & TT4 levels [r=0.409 & r=0.35, p<0.01 respectively]. 
Conclusion: These findings indicate that there is state of hypothy-
roxinemia in normal pregnancy and in preeclampsia. Identification 
of changes in thyroid hormones in preeclampsia might be of help in 
preventing the occurrence of preeclampsia.
(J Turkish-German Gynecol Assoc 2009; 10: 168-71)
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Amaç: Gebelikte ve preeklampside TSH yükselmesi görüldü ünde 
ortaya ç kan bir hipotiroksinemi durumu vard r. Gebelikte tiroid hor-
monlar n n de i iminin saptanmas  preeklampsi geli iminin engel-
lenmesine yard m edebilir. 
Gereç ve Yöntemler: Bu çal ma preeklamptik 100 gebe ve ya  e -
le tirmesi yap lm  tansiyonu normal 100 gebe ve 50 gebe olmayan 
kad n kar la t r larak yap ld . Tiroid hormonlar [total T3,T4 and TSH], 
serum albumin and urik asid düzeyleri analiz edildi. 
Results: Preeklamptik hastalar gebe olmayanlar ile kar la t r ld nda 
daha yüksek TT3, TT4  düzeylerine sahiptiler [p<0.05], fakat preek-
lamptiklerin TT3,TT4  düzeyleri normotansif gebelerinkinden daha dü-
ük idi [p<0.05, p<0.01]. TSH düzeyleri preeklamptiklerde ve normal 

gebelerde gebe olmayan gruba göre  daha yüksek idi [p<0.001], fakat 
TSH düzeyleri normotansif gebelerde gebe olmayanlara göre daha 
dü ük idi [p<0.001]. Preeklamptik gebelerde do um kilosu ile TSH 
aras nda [r=-0.296, p<0.001] ve serum albumini ile TSH aras nda (r=-
0.781, p<0.01] anlaml  bir negatif korelasyon saptand . Ayr ca do um 
kilosu ile serum albumini aras nda [r=0.298, p<0.001]; do um kilosu 
ile serum ürik asid düzeyleri aras nda (r=-0.46, p<0.01], ve serum al-
bumin ile TT3 ve TT4 aras nda [r=0.409 & r=0.35, p<0.01) anlaml  bir 
pozitif korelasyon saptand .  
Sonuç: Bu bulgular normal gebelikte ve preeklampside bir hipoti-
roksineminin varl n  teyit eder. Gebelikte tiroid hormonlar ndaki 
de i imlerin saptanmas  preeklampsi geli iminin öngörüsünde fayda 
sa layabilir. (J Turkish-German Gynecol Assoc 2009; 10: 168-71)
Anahtar kelimeler: Preeklampsi, tiroid, gebelik, tiroksin, ürik asid, al-
bumin
Geli  Tarihi: 14 May s 2009 Kabul Tarihi: 26 Haziran 2009
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Introduction

During normal pregnancy, changes in thyroid function are 
well-documented, but information about thyroid function in 
complicated pregnancy is scanty. During pregnancy, there is 
an increased thyroid demand and increased iodine uptake 
and synthesis of thyroid hormones. Estrogen induces a rise in 
serum TBG and the placenta releases several thyroid stimula-
tory factors in excess e.g. hCG. Alpha subunit of hCG is identi-
cal to that of TSH and has weak thyrotropic activity (1).

Hypothyroidism has been listed as one of the causes of 
high blood pressure (2). In preeclampsia, there is failure of 
estrogen production due to placental dysfunction resulting 
in lowering of TBG, TT3, TT4 along with growth retardation 
of the fetus (3). Increasing evidence suggests that oxidative 
stress and altered endothelial cell function may have a role 
in preeclampsia (4-6). Also, oxidative stress has been pro-
posed as another contributing source of the hyperuricemia 
noted in preeclampsia apart from renal dysfunction (8). In 
preeclampsia, an increase in the superoxide anion, which 



may inactivate NO, leading to reduced relaxation and increased 
vasoconstriction (6, 7). Experimental studies have indicated 
that release of NO is altered in hypothyroidism and the resulting 
endothelial cell dysfunction might be a pathogenetic mecha-
nism for hypothyroidism in preeclampsia (9).
The present study was undertaken to evaluate thyroid hor-
mones in preeclamptic women as compared to normotensive 
pregnant women and healthy non pregnant controls.

Methods

The present study was carried out on 100 women with pre-
eclampsia admitted to or attending the Outpatient Department 
of Obstetrics and Gynecology in Pt. BDS PGIMS, Rohtak, between 
August 2005 to October 2006. Hundred age & party-matched 
normotensive pregnant women and fifty age-matched, healthy 
non-pregnant women served as controls. Inclusion criteria of 
preeclampsia were blood pressure of  140/90 mmHg on at least 
two occasions, six hours apart and/or proteinuia. Exclusion crite-
ria were: history of chronic hypertension, any renal disease, any 
metabolic disorder or medication known to affect thyroid func-
tion. The preeclampsia group was sub-divided into two groups 
namely, mild preeclampsia (n=50) and severe preeclampsia 
(n=50). Study samples were drawn before starting any treat-
ment and serum was separated for assay for thyroid hormones 
(T3,T4,TSH) by radioimmunoassay (RIA) (10), albumin and uric 

acid (8). The data so obtained was analyzed statistically and stu-
dent’s t-test and regression analysis was carried out.

Results

Table 1 shows clinical characteristics of women in the study 
and control groups. There was a significant difference in 
TT3(total T3)levels in normotensive pregnancy as compared to 
healthy non-pregnant women (p <0.001, Table 2). Women with 
preeclampsia had higher TT3 levels as compared to non preg-
nant women (p<0.05), but, the TT3 levels were slightly lower in 
preeclamptic women as compared to normotensive pregnant 
women (p>0.05).
TT4 (total T4) levels were raised significantly in both preeclamp-
tic and normotensive pregnant women as compared to non-
pregnant women (p<0.01 and p<0.001 respectively). TT4 levels 
were significantly higher in normotensive women as compared 
to preeclamptic women (p<0.01). 
TSH levels were higher in preeclamptic women as compared to 
nonpregnant control (p<0.001)and they were lowered signifi-
cantly in normotensive pregnant women as compared to non-
pregnant women (p<0.001, Table 2). No significant influence of 
age and parity on thyroid hormonal levels could be observed 
in any of the three groups. A significantly higher number (78%) 
in the severe preeclampsia group had raised TSH levels than 
in the mild preeclampsia group (35%) (p<0.001). On the other 
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Table 1. Clinical Characteristics (mean +SD)

 Preeclampsia  Normotensive Non Pregnant 

 Total Mild Severe

Age (years) 23.07 + 2.75 23.08+ 3.01 23.01+2.28 23.04+ 2.17 23.50 + 2.01

Gestational age (weeks) 37.77 + 1.7 38.67+ 0.81 36.87 + 1.90  39.09 + 1.3 -

Birth weight (kg) 2.32 + 0.43  1.55 + 0.22 2.09 + 0.46 2.74 + 0.24 -

Placental weight(g) 438.25+56.90 472.5 + 34.71 404 + 54.24 502.50 + 50.81 -

Serum albumin(g/l) 3.38+0.2 3.52 + 0.19 3.24 + 0.22 - -

Serum uric acid (mg/dl) 6.54+ 1.15 5.42 + 0.79 7.66 + 1.51 2.31+0.81 2.02 + 0.71

Table 2. Thyroid hormone levels in various groups (mean + SD)

 Preeclampsia  Normotensive Non Pregnant
   pregnant  

 Total Mild Severe
 (n=100) (n=50) (n=50) (n=100) (n=50)

TT3 (ng/dl)  128.23+±36.53 136.82±36.82 119.64±34.48b 134±34.56* 115.88±22.89

TT4 ( g/dl)  10.12++,a±2.64 10.84±2.53    9.39±2.57 12.14±2.49* 7.9±1.40

TSH ( lU/ml)  4.52 ++,a±2.30   3.42±1.61   5.63±2.37 2±1.18 *2.67±1.24
+compared to non pregnant p<0.05
++compared to non pregnant  p<0.001
preeclampsia
i.  compared with mild p<0.05
ii. compared with mild p<0.01
iii.compared with mild p<0.001
a  compared to normotensive pregnant p<0.01
* compared to normotensive pregnant p<0.001



hand, the level of TT3 and TT4 was not statistically significant 
amongst these two subgroups. 
Severe preeclamptic women had higher uric acid levels and 
low serum albumin levels as compared to mild preeclamptic 
ones (p<0.001 in both cases, Table 2). A significant negative 
correlation was observed between birth weight and TSH levels 
in preeclamptic women (r=-0.296, p<0.001), and significant 
positive correlation between birth weight and albumin levels 
(r=0.298, p<0.001). Also, a highly significant correlation of birth 
weight with serum uric acid levels (r=0.46, p<0.01) was noted 
in preeclampsia.
Serum uric acid levels showed a positive correlation with TSH 
levels (r=0.507, p<0.01) and a negative correlation with TT4 
levels (r=-0.204, p<0.05) in preeclampsia. No significant cor-
relation could be observed between serum uric acid levels and 
TT3 levels in preeclampsia.
A highly significant positive correlation was observed between 
serum albumin and TT3 & TT4 levels in preeclampsia (r=0.409 
& r=0.356 respectively, p<0.01), while there was a significantly 
negative correlation between serum albumin levels and TSH 
levels (r=-0.781, p<0.01) in preeclampsia (fig 1). No significant 
correlation was observed between birth weight and thyroid 
hormone levels in normotensive controls.

Conclusion  

In the present study, TT3 levels were significantly higher in 
normotensive pregnant women as compared to nonpregnant 
women (p<0.001). The TT3 levels were slightly lower in pre-
eclampsia as compared to normotensive pregnant patients 
(p>0.05, table 2). This fall was observed only in the severe 
form of preeclampsia and not in the mild form of preeclamp-
sia. These findings are in agreement with those reported in the 
literature (11). 
On the other hand, lower TT3 levels in preeclampsia as com-
pared to normotensive pregnant have been reported in the 
literature (12-14).
During preeclampsia, there is involvement of the liver and 
kidney that may lead to decreased peripheral conversion of T4 

to T3, hence decreasing the T3 levels. Also, “low T3 syndrome” 
has been reported in preeclampsia (13-15). In addition to this, 
there is loss of proteins and protein-bound hormones in the 

urine in preeclampsia which may also contribute to low TT3 
levels in preeclampsia as compared to controls (12). Also, it 
may be a reflection of an inability to compensate for increased 
fetal demand, increased thyroid break-down by the placenta 
and transfer of maternal T4 to fetus. TT4 levels were significantly 
higher during preeclampsia and normotensive pregnant women 
as compared to non pregnant women (p<0.001, Table 2) and 
the levels were lower in preeclamptic women when compared 
with normotensive pregnant women (p<0.01). Conflicting 
reports are available in the literature regarding TT4 levels (9-12). 
A few reports have observed lower TT4 levels in preeclampsia 
(11, 12) while others have reported higher TT4 levels (14) . This 
may again be due to high TSH (Table 2)and low free thyroxine 
index along with concurrent loss of proteins in preeclampsia.
In the present study, high TSH levels were observed in pre-
eclamptic women as compared to controls (Table 2). Our find-
ings lend support to earlier reports where preeclamptic women 
were observed to have a higher incidence of biochemical 
hypothyroidism compared with normotensive pregnant women 
(11, 12, 15, 17). In contrast, Qublan et al reported no significant 
difference in TSH levels between these two groups (18). 
Pregnancy is generally associated with hypothyroxinemia and 
the degree of hypothyroxinemia might reflect the severity of 
preeclampsia. In the present study, a highly significant negative 
correlation between birth weight and TSH levels was observed 
in preeclampsia (r=0.296, p<0.01). However, no correlation 
between birth weight and thyroid hormones in normotensive 
pregnant women was observed. In the present study, pre-
eclamptic women with lower birth-weight babies had a higher 
degree of hypothyroxinemia and higher TSH levels and this may 
be explained by placental dysfunction in preeclamptic patients. 
Placental dysfunction may cause failure in estrogen production, 
leading to a decrease in TBG, TT3 and TT4 levels with simultane-
ous growth failure of the fetus (12). TBG is reported to be lower 
in unsuccessful pregnancies indicating placental function dete-
rioration in pregnancy (13). Also, low TBG, TT4 and TT3 levels 
have been reported in preeclampsia, which was attributed to 
placental dysfunction in preelamptic women (3). 
In the present study, a significant inverse correlation of serum 
uric acid with TT4 levels in preeclampsia (r=-0.204, p<0.05)and 
a positive correlation with TSH levels (r=0.507, p<0.01) was 
observed, suggesting that a state of biochemical hypothyroid-
ism is related to preeclampsia. However, no correlation was 
observed between uric acid levels and TT3 levels (r=0.119, 
p>0.05). Our findings are in agreement with those reported in 
the literature (11).
Albumin levels also showed a positive correlation with both 
TT3 & TT4 levels (r=0.409 & r=0.356 respectively, p<0.01) and 
a negative correlation with TSH levels (r=0.781, p<0.01) in 
preeclampsia. Our studies are in agreement with other reports 
(11, 15). Reduced serum albumin and hyperuricemia observed 
in preeclampsia along with their significant correlation reflects 
the severity of fetal involvement in preeclampsia with TT4,TT3 
& TSH, while hyperuricemia reflects the severity of fetal involve-
ment in preeclampsia, and serum albumin was reduced due to 
proteinuria occurring in preeclampsia. In the present study, a 
significant positive correlation of birth weight with albumin levels 
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Figure 1. Correlation between tsh and serum albumin in 
preeclampsia group
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(r=0.298), p<0.01)and negative correlation of birth weight with 
serum uric acid levels was observed in preeclampsia (r=-0.46, 
p< 0.01). Many workers have observed low TT4, TT3 levels in 
women with preeclampsia who had small -for -gestational age 
babies as compared to women with appropriate- for -gestational 
age infants, thus reflecting the severity of preeclampsia (11, 17).
Raised TSH levels in preeclampsia with a concomitant decrease 
in TT3 & TT4 levels have been correlated with the severity of 
preeclampsia and high levels of endothelin. Since endothelial 
dysfunction has been implicated in widespread vasospasm and 
poor perfusion of many organs, including the fetoplacental unit 
in preeclampsia, nitric oxide has been implicated in the patho-
physiologic mechanisms of preeclampsia (18). Experimental 
studies have shown that release of nitric oxide is altered in 
hypothyroidism in animals (19). Altered release of nitric oxide 
in endothelial cell dysfunction might be a pathogenetic mecha-
nism for hypothyroidism in preeclampsia (9, 18, 19).
There is a state of hyperthyroxinemia in normal pregnancy and 
in preeclampsia, a biochemical hypothyroidism (raised TSH) 
occurs. Thyroid hormonal levels correlated with the severity 
and outcome of preeclampsia. Thyroid hormones are known 
to regulate neurodevelopment, probably from early fetal life on-
wards and may be responsible for preterm birth in preeclamp-
sia. Large scale multicentic studies may discover the associa-
tion and mechanism of thyroid abnormality in preeclamptic 
women. Identification of thyroid hormones and thyroid screen-
ing during pregnancy might be of help in preventing the occur-
rence and instituting timely intervention and appropriate mea-
sures in terms of possible thyroid hormone administration in 
preterm infants in future. The changes in thyroid hormones in 
preeclampsia merit further studies in order to assess the sever-
ity of the conditions.
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 Ruptured tubal hydatidiform mole
Tubal mol hidatiform rüptürü
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Objective: Ruptured ectopic gestation is a life threatening medical 
emergency especially in developing countries. However, the occur-
rence of hydatidiform mole in ruptured tubal pregnancy is uncommon. 
Material and Methods: A consecutive analysis of patients with hy-
datidiform mole in ruptured tubal gestation over a 9-year period in a 
tertiary hospital. 
Results: Of a total of 101 females with ectopic gestations, only five had 
ruptured tubal hydatidiform mole. The ages ranged from 20-37years 
and they all presented with acute abdominal symptoms which neces-
sitated emergency surgical intervention. Intra-operative findings re-
vealed ruptured/ leaking tubal gestation. The excised tissue specimens 
showed hydatidiform mole characterized by circumferential trophob-
lastic proliferation, hydropic degeneration and stromal karyorrhexis. 
Patients’ serial HCG levels were monitored before discharge. 
Conclusion: Ruptured tubal hydatidiform mole is uncommon and 
strict histologic criteria are important in diagnosis. Serial HCG levels 
must be monitored in individual patients to forestall development of 
malignant trophoblastic disease.
(J Turkish-German Gynecol Assoc 2009; 10: 172-4)
Key words: Choriocarcinoma, Hydatidiform mole, Tubal pregnancy
Received: 23 March, 2009 Accepted: 1 July, 2009

Amaç: Ektopik gebeli in rüptürü özellikle geli mekte olan ülkelerde 
hayat  tehtid eden bir durum olmaya devam etmektedir. Rüptüre ek-
topik gebeliklerde mol hidatiform geli imi nadirdir. 
Gereç ve Yöntemler: Tersiyer bir merkezde 9 y l boyunca meydana 
gelen rüptüre ektopik gebelikler aras nda mol gebeliklerin ara t r lmas .
Bulgular: Ektopik gebeli i olan 101 gebenin sadece 5 tanesinde rüp-
türe mol hidatiforma rastland . Ya lar  20-37 aras nda de i en bu va-
kalar n tümü cerrahi giri im gerektiren bir acil durum ile hastaneye 
müracaat etmi lerdi. Ameliyat bulgular  rüptüre ektopik gebelik ile 
uyumlu idi. Eksize edilen dokularda hidatiform mol karakterleri olan 
çevresel trofoblastik proliferasyon, hidropik dejenerasyon ve stromal 
karyoreksiz içeriyordu. Hastalara operasyon sonras  seri beta hCG ta-
kibi yap ld . 
Sonuç: Rüptüre Mol hidatiform yayg n de ildir. Tan  için kat  histopa-
tolojik kriterler gereklidir. Seri beta hCG ölçümü malign potansiyeli 
d lamak için yap lmal d r. 
(J Turkish-German Gynecol Assoc 2009; 10: 172-4)
Anahtar kelimeler: Koryokarsinoma, mol hidatiform, tubal gebelik
Geli  Tarihi: 23 Mart 2009 Kabul Tarihi: 01 Temmuz 2009
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Introduction 

Ectopic gestation is a common phenomenon with an incidence 
rate of 4.5/1000 to 16.8/1000 pregnancies and the fallopian tube is 
the commonest location in 1/200 to 1/300 pregnancie. (1-3). The 
rupture of an ectopic tubal gestation is a life threatening medical 
emergency and an important cause of maternal mortality in de-
veloping countries (4-7) Molar gestation is an uncommon com-
plication of pregnancy characterized by the presence of abnor-
mal trophoblastic tissue proliferation and can be differentiated 
into partial, complete and invasive types (8, 9) Its occurrence in 
ruptured tubal pregnancy is a rarity and less than fifty cases have 
been reported in the literature (10,11) We present five females 
with ruptured tubal hydatidiform mole.

Materials and Method

All consecutive patients diagnosed with tubal gestation and 
hydatidiform mole from January 2000 to December 2008 in 

the Pathology laboratory of a tertiary hospital were analyzed. 
A total of one hundred and one (101) ectopic gestations were 
seen. All were located in the fallopian tube except for two 
cases, which occurred in the ovary. There were one hundred 
and fifty two (152) diagnosed gestational trophoblastic dis-
ease cases. Of these, one hundred and nine (109) had hyda-
tidiform mole comprising the complete, partial and invasive 
types while choriocarcinoma accounted for the remaining 
forty-three (43) cases. Patients’ tissue biopsies from salp-
ingectomy or endometrial curettage were fixed in 10% forma-
lin and processed with paraffin wax. Histology slides stained 
with haematoxylin and eosin were studied. 
The diagnostic criteria of tubal pregnancy and rupture were 
the histological presence of chorionic villi, expanded eode-
matous tubal wall and inflammatory cells. Tubal hydatidiform 
mole was diagnosed by the presence of chorionic villi with 
circumferential trophoblastic hyperplasia, hydropic swell-
ing and absence of foetal vessels and parts (11). Only cases 
which fulfilled these diagnostic criteria of ruptured tubal hyda-



tidiform mole were presented. Human chorionic gonadotropin 
(HCG) levels were monitored weekly for 3 consecutive weeks, 
then monthly for 6 consecutive months. The monthly monitor-
ing was done on an out- patient basis. Statistical analysis was 
done using SAS/STAT. 

Result

One hundred and one (101) patients with ectopic gestation and 
one hundred and fifty-two (152) gestational trophoblastic disease 
(GTD) cases were seen in the department during the study pe-
riod. All the ectopics occurred in the fallopian tubes except for 
two cases in the ovary. Of the GTDs, 109 were hydatidiform mole 
comprising 29 complete, 28 partial, 2 invasive and 50 unclassified 
moles. The remaining 43 GTDs were choriocarcinoma cases. 
Only five patients aged 20, 28, 33, 35 and 37years fulfilled the di-
agnostic criteria of tubal hydatidiform mole. Four of the patients 
presented with acute abdominal symptoms of pain associated 
with tenderness, vomiting, vaginal bleeding and varying periods 
of amenorrhoea which necessitated emergency surgical inter-
vention. The fifth patient who presented with menorrhagia and 
a 14-week uterine size was diagnosed as a case of uterine fi-
broid. Three were nulliparous and none of the patients gave a 
history of previous abortion. 
Intra-operative findings revealed ruptured and or leaking tubal 
gestation in all five and multiple intramural uterine fibroids in 
the fifth patient. All five patients had salpingectomy by laparoto-
my and the fifth also had myomectomy. 
The excised tissue specimens sent for histology showed a rup-
tured and expanded tubal wall, chorionic villi of varying sizes 
exhibiting circumferential and polar trophoblastic proliferation, 
hydropic degeneration and stromal karyohexis (Fig. 1). 
Serial urinary human chorionic gonadotropin (bHCG) levels of 
patients were monitored weekly for 3 weeks before discharge. 
Three of the patients were lost to follow up within three months 
after hospital discharge, while two were followed up for a year 
without recurrence or elevated HCG level.

Discussion

Hydatidiform mole represents a malformation of the placenta 
due to genetic aberration of the villous trophoblast characterized 
by cystic swelling and varying degree of trophoblastic prolifera-
tion (8-10). It is an uncommon complication of pregnancy and the 
most frequent GTD within the reproductive age of 13-49 years (9, 
12, 13). However, a rare postmenopausal case has been reported 
(14). The common age of presentation from varying reports in 
our geographic region is the 3rd and 4th decade with a mean age 
of 28 years (15, 16). Our five cases fall within this age category. 
The incidence of hydatidiform mole is variable for regions 
worldwide and ranges from 1 per 1000 to 1200 pregnancies in 
the United States to 10 per 1000 in Indonesia (8, 17, 18). Ectopic 
pregnancy accounts for one in 150 pregnancies and is unques-
tionably a major influence on increasing maternal mortality in 
developing countries, with an incidence of 1 per 114 deliveries, 
and also accounts for 14.4% of all gynaecologic and 19.28% of 
pregnancy related specimens (4, 7, 8, 19, 20). 

Molar gestation commonly develops within the uterus but may 
also occur in sites of ectopic pregnancy (8). However, tubal ec-
topic hydatidiform moles are rare and less than 50 cases have 
been reported (11, 21, 22). Predisposing risk factors to devel-
opment of tubal hydatidiform mole include nulliparity, pelvic 
inflammatory disease, oral contraceptive use, low socioeco-
nomic status, prior hydatidiform mole and advanced or young 
maternal age (15,18).
It is important to monitor the HCG level of patients serially until 
it becomes undetectable using the recommended protocol of 
weekly for 3 consecutive weeks, then monthly for 6 consecutive 
months, to forestall recurrence and to aid in the early diagnosis 
of persistent trophoblastic disease or its malignant choriocarci-
noma (12, 23- 27). However, one single undetectable HCG level 
after evacuation is sufficient follow-up in partial moles (28). 
The frequency of choriocarcinoma is higher with complete 
mole (8, 10, 24). Its incidence is higher in areas where hydatidi-
form mole and ectopic gestation are prevalent as in our setting 
(10). This would explain the high number of choriocarcinoma 
cases recorded within the study period. Other pertinent reasons 
are patients’ late hospital presentation, ignorance and poverty. 
Ruptured tubal hydatidiform mole is uncommon and the his-
tologic criteria for its diagnosis conform to the complete mole 
type where foetal parts and vessels are absent (11, 29). Accurate 
pathologic diagnosis can also be achieved by flow cytometry to 
determine ploidy (30, 31). The presence of hydropic villi alone 
without trophoblastic proliferation is a feature of early placenta-
tion or hydropic abortion when seen in the tubes and should not 
be confused with molar gestation (11). Serial HCG levels must 
be monitored in individual patients to forestall development of 
choriocarcinoma. 
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 Prolonged Survival (>48 months) in a Squamous 
Cell Carcinoma of the Cervix After Late Skin 

Metastasis (>5 year) to Incision Site: A Case Report
Geç cilt  metaztaz  (>5 y l) yapm  squamoz hücreli serviks kanserinde uzam  

sürvi (>48 ay): bir vaka sunumu 
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Metastasis to the incision site of squamous cervical cancer (SCC) is 
an extremely rare entity which is strictly related with extremely poor 
prognosis. The vast majority of the reported cases died in a year due 
to distant recurrences, whereby skin metastases were predominantly 
observed close to the primary tumor site. A SCC with skin metastasis 
which was diagnosed 5 years after the radical surgery and postope-
rative radiotherapy which involved the midline incision site was re-
ported. Large surgical excision of the metastasis with remaining sur-
gical free margins (>2 cm) and combined chemo-radiotherapy with 
single agent (cisplatinum) was performed. The patient did not show 
any recurrences for 4 years follow-up. Apparently, palliative combined 
chemo-radiotherapy along with large excision seems favorable for 
controlling symptoms and progression of skin metastasis of squamous 
cervical cancer. (J Turkish-German Gynecol Assoc 2009; 10: 175-7)
Key words: Cervical cancer; Skin metastasis; Prolonged Survival; 
Chemotherapy; Radiotherapy
Received: 9 May, 2009 Accepted: 19 July, 2009

Servikal skuamoz hücreli kanserde insizyon alan na metaztaz oldukça 
seyrek görüllür ve kötü prognoz ile ili kilidir. Bildirilen vakalar n ço-
unda hasta özellikle uzak metaztazlardan sonraki 1 y l içerisinde ya-
am n  yitirmi tir. Be  y l önce cerrahi ve radyoterapi görmü  servikal 

skuamoz kanserli bir hastada geç dönmede ortaya ç kan insizyon yeri 
metaztaz  bildirildi. Metaztaz n geni  lokal ekziyonu ve tek ajan (sispla-
tin) kemoradyoterapi kombinasyonu ile hasta tedavi edildi. Operasyon 
sonras  4 y l hasta rekürrens göstermedi. Göründü ü kadar yla cilde 
metaztaz yapm  skuamoz hücreli kanserin en uygun tedavisi geni  
eksizyona kombine edilmi  kemoradyoterapidir.  
(J Turkish-German Gynecol Assoc 2009; 10: 175-7)
Anahtar kelimeler: Serviks kanseri, cilt metaztaz , uzam  sürvi, ke-
moterapi, radyoterapi
Geli  Tarihi: 09 May s 2009 Kabul Tarihi: 19 Temmuz 2009
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Background

Carcinoma of the cervix, the second most common gyneco-
logical malignancy, metastasizes mainly to the lung, bone, 
and liver (1,2). Involvement of skin in cervical cancer is a rare 
entity (0.1 to 2%), especially diagnosed in advanced stages, 
and is closely related with extremely poor prognosis (3,4). 
Adenocarcinomas are the most common histological type 
rather than squamous cell carcinomas (SCC) in cases with 
skin metastases (3). The vast majority of the SCC with skin 
metastases are observed in the abdominal wall, vulva, ante-
rior chest wall or lower extremities, respectively (4). Herein, 
a SCC case of the cervix with skin metastasis to the midline 
incision site which was treated with a combined chemo-
radiotherapy with single chemotherapeutic agent and large 
excision of lesion was reported.

Case

A 32 year-old woman, was referred to the Ankara University 
Faculty of Medicine, Department of Gynecological Oncology 

for the evaluation of postcoital bleeding and leucorrhea. The 
initial gynecological examination revealed a 4cm cervical 
lesion extending to the upper part of vagina and a 4x4 cm solid 
mass at the cervical site was confirmed both by transvaginal 
ultrasonography (with intrauterine hypoechogenity) and by 
computerized tomography . The cervical biopsy revealed an 
undifferentiated SCC. Intravenous pyelography showed no 
abnormality on each kidney. Examination under anesthesia 
along with cystourethroscopy and sigmoidoscopy verified 
a FIGO stage II A lesion. After preoperative tests the patient 
underwent radical hysterectomy type III and pelvic-periaortic 
lymph node dissection. On histological examination, involve-
ment of the lmyphovascular space was diagnosed and three 
of the sampled pelvic and periaortic lymph nodes (left 3/6, 
right 0/9, per  iaortic 0/5) were found to be positive for metas-
tasis. Subsequently, radiotherapy was performed and the 
patient received 6000 CGy of external beam irradiation in 30 
sessions over 6 weeks. 
Postoperatively, the control visits of the patient were unevent-
ful for five years. However, a 3x2 cm deep subcutaneous 
mass with a 1,5x1 cm fixed-nodular skin lesion located on 



the lower abdominal wall, just adjacent to the midline incision, 
was noticed after five years of disease free follow up. The fine 
needle biopsy revealed a metastasis of undifferentiated SCC. 
Computed tomography of the abdomen and pelvis showed a 
4x4 cm mass on the anterior abdominal wall adjacent to the 
surgical incision site, without any extensions to the abdomi-
nal cavity or other recurrences at the primary surgical sites 
or lung and liver (including vaginal cuff and pelvic organs). 
Examination of the chest was normal. Surgical excision of the 
mass by leaving a >2 cm surgically free zone at all surgical 
borders was performed and confirmed by the frozen sections 
intraoperatively. The macroscopic and microscopic pathologi-
cal findings confirmed the skin metastasis of undifferentiated 
SCC (Figures 1 and 2). Chemotherapy along with radiotherapy 
was subsequently planned and six courses of chemotherapy 
with Cisplatinium (50 mg/m2) every 3 weeks after 3000-CGy 
external beam irradiation in 10 sessions (cobalt) over 2 weeks 
were given to the patient, sequentially. The patient was then 
followed by control visits with 6 monthly intervals comprising 
transabdominal and transvaginal ultrasonography, biochemical 
tumor markers (CEA, Ca 19-9, CA 15-3, CA 125), direct anterior-
posterior chest X ray, and ALP, as well as annually performed 
computerized tomography, bone scintigraphy and mammogra-
phy. On the last visit after 4 years of disease free follow up, she 
had respiratory complaints and on the chest X ray pulmonary 

edema and on computerized tomography a suspicious nodule 
in the left pulmonary apex was diagnosed which was thought 
to be a recurrence. She had no recurrences at the primary 
or secondary operation sites. Nevertheless, she died in a few 
months due to cardiopulmonary arrest.

Discussion 

The usual route of metastatic spread to the skin in cervical 
cancer is via the lymphatic system (5). The cutaneous metas-
tases were reported to be caused by retrograde spread of the 
tumor secondary to lymphatic obstruction. The tumor cells can 
be demonstrated in dilated lymphatics of the skin lesions.5,6 
However, the frequency of unusual metastatic sites such as sur-
gical scars in reported cases again raised reasonable concerns 
about possible direct implantation of tumor cells, or hematog-
enous metastasis (7-10) 
It has been suggested that the incidence of skin metastasis 
tends to be increased by the advancement of clinical stage and 
was determined in 1,2 % of stages II-III whereby an incidence 
of 20 % was defined in undifferential carcinomas (6). The vast 
majority of the reported cases were SCC especially those that 
metastasize to surgical scars (9). However, there are also some 
reports of metastasis to surgical sites such as episiotomy scars 
with adenocarcinomas.11

The mean interval between the diagnosis of cervical cancer 
and skin metastasis was reported in a range of 1 to 70 months.5-8 
However, there are a few reports about late recurrence or 
onset of skin metastasis (5-8). Nevertheless, interval to diag-
nosis seemed to have no negative influence on the prognosis 
regardless of the clinical stage and/or histological type whereby 
extremely poor prognosis has been reported in almost all of the 
cases (6-8) 
The mean survival of these patients with skin metastasis was 
indicated as 3 to 12 months (6-8, 12). However a prolonged 
survival, more than a year, was reported in just two cases (8, 
12) In the current case disease free survival for 48 months was 
obtained. Possible synchronous primary cervical cancer and 
primary skin cancer cannot be excluded and molecular genetic 
techniques for identifying human papillomavirus genes may 
have a beneficial role. 
Cisplatinium is still accepted as the single and most active agent 
for palliative treatment of recurrent cervical cancer, however 
palliative radiation is also regarded as helpful in controlling the 
symptoms of recurrence (13) A combined treatment with single 
agent chemotherapy and radiotherapy was reported to be 
favorable in prolongation of survival in another SCC case (FIGO 
stage IIIB, >1 year) previously reported by Khalil et al (14). In 
our case, we used combined radiotherapy and chemotherapy 
sequentially and this application for skin metastases of cervical 
cancer seems to be successful.
In conclusion, predominance of surgical scars in skin metasta-
sis of cervical cancer raises questions concerning the reported 
lymphatic metastasis route. Besides this, according to the litera-
ture, the histological type of SCC has predominance in contrast 
to current beliefs. Particularly, a combined regimen based on 
sequenial chemotherapy and radiotherapy and large excision 
of the lesion might prolong the expected survival in such cases.
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Figure 1. Microscopic view showing squamous cell islets of 
metastatic squamous cell carcinoma adjacent to vascular and 
lymphatic structures in incisional scar (x40, hematoxylene–eosin 
stain)

Figure 2. High microscopic view showing clumps of metastatic 
squamous cell carcinoma in incisional scar (x100, hematoxylene-
eosin stain)
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angulation: a case report
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Urinary tract injuries are one of the most serious complications of  pel-
vic surgery and its incidence is about 0.1-1.5%. A 28 year-old woman 
who had delivered by emergency cesarean section in the second 
stage of labour presented at the emergency department with pain  
commencing on the fifth day of the birth. The diagnosis  was left ure-
teral angulation due to deep myometrial suturing during surgery. The 
patient was regularly followed-up by ultrasonography once a week 
until the left pelvic ectasia disappeared. Medical therapy is given 
when necessery. The aim of this report is to evaluate expectant man-
agement for the treatment of ureteral angulation that is diagnosed in 
the early period after ceasarean section. 
(J Turkish-German Gynecol Assoc 2009; 10: 178-80)
Key words: Ureteral Angulation, Caesarean Section, Expectant Man-
agement
Received: 23 May, 2009 Accepted: 20 July, 2009

Uriner sistem komplikasyonlar  pelvik cerrahi giri imlerin en ciddi 
komplikasyonlar d r ve yakla k olarak %0.1-1.5 s kl kta görülür. Se-
zaryen ile 5 gün önce do um yapm  ve acile kar n a r s  ile gelen 28 
ya ndaki bir vaka sunuldu. Tan  derin myometriyal sütüre ba l  olu an 
sol üreteral aç lanma olarak de erlendirildi. Hasta pelvik konjesyonu 
gerileyene kadar haftal k ultrasonlarla takip edildi. Bu vaka, erken 
dönemde tan  konulan vakalarda bekle gör tedavisinin yeri oldu unu 
göstermek için sunuldu. 
(J Turkish-German Gynecol Assoc 2009; 10: 178-80)
Anahtar kelimeler: Üreteral aç lanma, sezaryen, bekle gör tedavisi
Geli  Tarihi:  23 May s 2009 Kabul Tarihi: 20 Temmuz 2009

Abstract Özet

Introduction

Urinary tract injuries during surgery are one of the most 
serious complications of pelvic surgery and occur more 
commonly in the left ureter (1-3). The incidence is about 
0.1-1.5% (2, 4). Emergency operations are one of the most 
important risk factors in ureteral injuries (5-7). 
Intraoperatively, the ureters can be damaged by suture ligation, 
sharp incision or transection, avulsion, devascularization, and 
heat or cryoablative therapy. Intraoperative recognition of 
ureteral injury is difficult and the diagnosis rate is about 33% 
(2). Urinary tract injury can be detected postoperatively by an 
intravenous pyelogram (IVP) or retrograde x-ray studies. The 
management of ureteral injury can be simple and successful 
when is recognized early. However, there is still controversy 
regarding the management of ureteral injuries. 
We aimed to present the result of expectant management for 
the treatment of left ureteral angulation which was diagnosed 
in the early period after cesarean section.

Case  

A 28 year-old woman, who had been delivered by emergency 
cesarean section with indications of repeated cesarean sections 

and on the patient’s request in the second stage of labor. applied 
to the emergency department with complaints of left upper 
flank pain commencing on the fifth day after birth. Bimanual 
pelvic examination and vital signs were within normal limits, 
but in the physical examination evident pain was detected in the 
left upper posterolateral abdominal wall during deep palpation. 
While the hemogram results revealed mild anemia (hemoglobin 
10.5gr/dl, hematocrit 32.4%, leucocytes 14500/cc), the other 
laboratory test results were within normal limits (such as BUN 
16mg/dl, creatine 0.8mg/dl). First degree ectasia of the left 
renipelvic was shown in ultrasonography. Thereupon, IVP and 
retrograde pyelography under scopy was performed. Delay in 
the left renal filling and dilatation on the upper part and mid-
ureter of the left urinary tract due to the left ureteral angulation 
was shown (Figure 1a). The patient was regularly followed-up 
by ultrasonography once a week until the left renipelvic ectasia 
disappeared and the control IVP was performed. The control 
IVP was within normal limits (Figure 1b). Meanwhile, medical 
therapy was given when necessary. 

Discussion  

Urinary tract injuries are one of the most serious and frequent 
complications encountered during gynecologic pelvic surgery 



at Departments of Obstetric and Gynaecology (1, 2). The genital 
and urinary tracts are in close relationship both embryologically 
and anatomically. The ureter, approximately 25-30 cm in length, 
lies in its course from the renal pelvis to the bladder. Because of 
the close relationship, ureteral injury during gynecologic pelvic 
surgery is more frequent than other organ injuries (2, 5). Left 
ureteral injury occurs more frequently than right ureteral injury 
since the left ureter is closer to the cervix than the right ureter 
(3). The ureteral injuries due to gynecologic pelvic surgery 
occur frequently at the level of the uterine artery (1, 2). Even 
in the hands of the most experienced gynecologic surgeon, 
ureteral injury may be almost unavoidable. Fortunately, such 
injuries are uncommon and the incidence is 0.1-1.5% (2, 4, 8).
Ureteral injury is more common in gynecologic surgery than 
obstetric surgery (2). In the past 20 years, a marked rise in the 
proportion of cesarean section delivery has occured and has 
steadily increased from about 5% to more than 20% (6, 9, 10). 
The rising number of elective repeat cesarean sections has 
been one of the principal reasons for the steady increase in the 
cesarean delivery rate. In general, cesarean section is a safe 
delivery procedure and the surgery risks related to cesarean 
section have been reduced in the course of time but not com-
pletely eliminated (6). Particularly, the intraoperative maternal 
complication rate is higher in the urgent cesarean sections 
compared to elective procedures (5-7). Risk factors for ureteral 
injury during gynecologic pelvic surgery or cesarean section 
may be enumerated as; large uterus, urgent operations, pel-
vic organ prolapse, surgery performed because of malignant 
tumor, history of previous irradiation, pelvic adhesions due to 
prior pelvic surgery and skill of the operator (6). Our patient is 
also a case of left partial ureteral injury which occured during 
emergency cesarean section. 
Intraoperatively, the ureters may be damaged by suture ligation, 
sharp incision or transection, avulsion, devascularization, heat 
or cryoablative therapy. The majority of ureteral injuries during 
cesarean section is the obstructive type caused by hemostatic 
sutures placed for bleeding control. Less frequently, ureters 
may be directly damaged due to extending an uterine incision 
(3, 6). Hemostatic sutures placed to control bleeding may lead 

to partial or complete ligation of the ureter or kinking because 
of periureteral edema or scarring in the ureter. Complete recov-
ery of renal function after relief of obstruction is dependent 
on several factors such as the duration and location of the 
obstruction, whether it is partial or complete, and the presence 
of intercurrent infection (2, 11-13). In general, such minor ure-
teral injuries may heal without sequelae as an advantage of a 
blood supply to the ureters from multiple sources. Depending 
on pelvic pressure caused by the enlarged uterus in pregnancy, 
minimal ureteral obstruction may be seen and renal function 
may be affected temporarily. In the same way, an ureteral cal-
culus may also lead to partial or complete ureteral obstruction. 
Our patient is a case of partial ureteral injury occuring due to 
the deep hemostatic suture placed near to the ureter because 
of an extending left side uterine incision. The suture placed is 
a synthetic absorbable suture that is known as polyglactin 910 
and the time for complete absorption of this suture is 56 -72 
days. Namely; after absorption of the suture, the obstruction 
may be relieved. Due to these factors, we would prefer an 
expectant management rather than an invasive procedure and 
then a close follow-up. 
Key factors for obtaining optimal results in the management 
of urological injuries are the early recognition and immediate 
repair of damage (1). The surgical management of ureteral 
injuries is simple and successful when they are promptly rec-
ognized (1). But, when there is a delay in diagnosis or it is not 
repaired, ureteral injury may lead to hydroureter, hydronephro-
sis, and/or loss of kidney function (1, 11, 14). The indications for 
determining the loss of kidney function due to ureteral injury 
are few. There is no relation between the degree of ureteral 
injury and complaints of the patient. The most common com-
plaints are flank pain, nausea, vomiting and fever if secondary 
urinary infection devolops. So, the intraoperative recognition 
rates in the literature for ureteral injury range from 11% to 
33% (2). For example, Newell first drew attention to previously 
ligated ureters at autopsy in an autopsy study in 1939. In none of 
these cases were injury suspected in the ureters before autop-
sy. In this respect, both intraoperative and postoperative evalu-
ation of the ureters in patients with suspected ureteral damage 
would prevent delay in the diagnosis. Diagnostic procedures 
are urography, renal ultrasonography, retrograde pyelography 
with cystoscopy, computerized tomography, and magnetic 
resonance imaging scan. Particularly, retrograde urography is a 
powerful tool for evaluating ureteral functioning in the critically 
ill patients. If necessary, the peritoneum should be opened dur-
ing or after surgery and the surgeon may see the ureters along 
the lateral pelvic wall if the anatomy is normal. In our case too, 
there was left flank pain complaint commencing in the early 
postoperative period and diagnosis of partial ureteral injury was 
confirmed by ultrasonography, IVP and retrograde pyelography 
with cystoscopy.
Gynecologic surgeons must be knowledgeable about com-
mon intraoperative and postoperative complications in order 
to decrease the risk of patient morbidity and understand the 
anatomy and physiology of the ureter. Diagnostic tests should 
be made if necessary. However, the most important aspect 
of ureteral injury is prevention of the injury. The best way to 
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Figure 1. Postoperative early and late IVP



prevent ureteral injury is to identify the ureters by palpation in 
paracervical tissues before placement of a suture or clamp.The 
results of ureteral injury may not always be as expected and 
kidney function may not return to normal completely with or 
without any clinical signs and symptoms. 
In conclusion, if the ureter is ligated by suture, the suture 
should be removed or, if the ureter is serious damaged, the 
ureter should be repaired. If necessary also, a ureteral catheter 
(double-J ureteral stent) may be placed. The earliest reports in 
repair of ureteral injury have been reported by Berard (1841) 
and Simon (1869). Since then, very many studies have been 
reported. Despite this, there is still controversy regarding the 
management of an ureteral injury among gynecologic sur-
geons, and the question of whether expectant management or 
invasive procedure is safer for such patients is often debated. 
Expectant management in suitable cases may be an alterna-
tive for the treatment of such partial ureteral injury which is 
diagnosed early after cesarean sections. Clearly, more studies 
regarding expectant management are needed. 
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Huge solitary primary pelvic hydatid cyst presenting 
as an ovarian malignancy: case report
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Hydatid disease is a zoonotic parasitic infection caused by Echino-
coccus granulosus. Echinococcus cysts are found mostly in the liver 
(60%) and lung (15%), but they can be located in any part of the body. 
However pelvic echinococcosis as the primary site is rarely seen. We 
report the case of a large echinococcal cyst localized in the lower pel-
vis. A 76-year-old woman was admitted to an emergency department 
with urinary retention for ten days. Ultrasonography and other imaging 
modalities revealed a mass with solid and cystic components in pelvic 
localization. This unusual presentation in an elderly postmenopausal 
woman was initially considered as an ovarian malignancy until surgical 
exploration and microscopic studies confirmed the diagnosis of echi-
nococcosis. Antihelminthics were administered postoperatively and 
the patient is now being closely followed up. Gynecologists should be 
aware of the possibility of a primary hydatid cyst of the pelvic cavity 
and should be considered in the differential diagnosis of cystic pelvic 
masses, especially in areas where the disease is endemic.
(J Turkish-German Gynecol Assoc 2009; 10: 181-3)
Key words: Hydatid cyst, echinococcal, pelvis
Received: 17 February, 2009 Accepted: 20 April, 2009

Hidatik kist Ekinokokkus granulozus taraf ndan olu turulan bir para-
zitik kisttir. Ço unlukla karaci er (%60) ve akci erde (%15) yerle ir.  
Fakat vücudun herhangi bir bölgesinde de olabilirler. Pelvik hidatik kist 
oldukça nadir görülür. Burda 76 ya ndaki pelvik hidatik kisti olan bir 
vaka sunuldu. Hasta acile 10 gündür idrar yapamama yak nmas  ile 
müracaat etti. Hasta cerrahi yap l p histopatolojik inceleme yap lana 
kadar over tümörü olarak de erlendirilmi ti. Cerrahi sonras  antihel-
mintik tedavi ba land . Jinekologlar özellikle de hastal n endemik 
oldu u yöreleden gelen hastalarsdaki pelvik kitlelerde hidatik kisti de 
ay r c  tan da dü ünmelidirler. 
(J Turkish-German Gynecol Assoc 2009; 10: 181-3)
Anahtar kelimeler: Hidatik kist, ekinokkus, pelvis
Geli  Tarihi: 17 ubat 2009 Kabul Tarihi: 20 Nisan 2009
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Introduction

Hydatid disease, or echinococcosis, is a parasitic infection 
caused by echinococcus larvae. Echinococcus granulosus is 
the most common type and is endemic in the Mediterranean, 
Middle East, Eastern Europe and South America. Although it 
may attack all the organs, primary involvement of the pelvic 
cavity is a very rare entity and patients usually present with 
pressure symptoms affecting the adjacent organs (1). Nearly 
80% of all pelvic cases involve the genital area, the ovary 
being the most frequent location (2). These cases are usually 
secondary to the accidental rupture of a cyst in other areas of 
the body (2). In this case report, we present the rare occur-
rence of a primary pelvic hydatid cyst which manifested itself 
with urinary problems and mimicking an ovarian malignancy. 

Case report

A 76-year-old, gravida 2, para 2 woman was admitted to our 
emergency department with urinary retention. She had been 

in menopause for 36 years. On bimanual examination, an 
intrapelvic adnexial mass extending anteriorly to the superior 
vaginal margins, approximately 100x120 mm in diameter, was 
palpated. Speculum examination was normal. Laboratory 
investigations including blood sugar, blood urea nitrogen, 
creatinine, liver enzymes, and urinalysis were normal. Chest 
radiograph was also normal. Although she had no previoush-
istory of hydatic disease, an indirect hemagglutination (IHA) 
test was found to be positive at a low dilution 1:160.
 She was referred to radiology for an abdominal ultrasound 
(US) examination, which revealed a 104x71 mm round, 
heterogeneous mass with solid and cystic components 
located anterolaterally to the bladder in the pelvis . For further 
delineation of the mass and disease extension in the pelvic 
cavity, a computed tomography (CT) scan was performed 
that revealed a multiloculated, heteregeneous mass lesion 
approximately 126 x 104 x 89 mm in diameter in the pelvic 
cavity, extending to the right obturator space. It also revealed 
obliteration of the fatty tissue plane between the mass and 
bladder, right pubic wall and obturator canal. The liver and 



other abdominal organs were completely normal, both on US 
and CT examinations. The patient underwent pelvic magnetic 
resonance imaging (MRI) which demonstrated that the mass 
was a multiloculated cystic lesion originating close to the arm 
of the right ischium bone and reaching to the ischiorectalis, 
ischianalis and obturator spaces (Figure 1). 
The patient underwent an exploratory laparotomy under gen-
eral anesthesia for further diagnosis of the mass and to rule 
out genitourinary malignancy after obtaining informed consent. 
At operation, a cystic mass 110x105 mm in size was identi-
fied retroperitoneally, anterior to the bladder, extending to the 
right obturator area and adhering to the right pelvic side wall. 
Both uterus and bilateral ovaries were seen normal The cyst 
ruptured during exploration due to adhesions. All the contents 
were removed. The cystic cavity was irrigated with 3% sodium 
chloride solution to kill any remaining alive scolexes and aspi-
rated. The wall of the cyctic sac was then totally excised. 
The pathology report confirmed the diagnosis of cyst hydatic 
(Figure 2). The patient recovered uneventfully and was dis-
charged on the 9th postoperative day. Albendazole (per oral 
800 mg per day) as adjuvant therapy was administered for six 
months postoperatively. The patient was kept under regular 
follow-up.

Discussion

Echinococcus granulosus is a 5-mm long worm, with a lifes-
pan of 5-20 month within the jejunum of dogs. When eggs are 
ingested, they enter the portal circulation, and are then trapped 
in the liver (3). If they escape the hepatic filter, the embryos 
enter the systemic circulation and settle in the lungs or, unus-
ally, in other organs. 
Hydatid disease located in the pelvis is very rare. In most cases, 
coexistent cysts are detected elsewhere, usually in the liver. 

Only a few cases of primary pelvic hydatid cyst have been 
reported (1, 4-7) and primary pelvic involvement is exceedingly 
rare. In the presented case, the absence of cysts in other organs 
was clearly demonstrated by exploration of the abdomen and 
imaging techniques, and isolated pelvic hydatid cyst was con-
firmed. Additionally, in our case, as a unique finding, the patient 
was 76 years of age, older than the previously reported cases in 
the literature. 
The symptoms of pelvic echinococcosis are not specific and 
may involve abdominal pain, swelling, menstrual irregularities, 
infertility, obstruction of labor and pressure symptoms from 
adjacent organs including the bladder and rectum (8). In our 
patient, the primary complaint was urinary retention.
Pelvic echinococcosis may simulate malignancies and mimick 
a multicystic ovary (9). In our case, the solid component of the 
cyst and the patient’s advanced age also raised the possibility of 
malignancy. Also, the present case underlines the possibility of 
resemblance between the clinical and radiological manifesta-
tion of the hydatid cyst and malignant disease of the reproduc-
tive organs. 
Ultrasound (US) is an important imaging modality for hydatid 
disease and may clearly demonstrate the floating membranes, 
and daughter cysts characteristically seen in purely cystic 
lesions. The ultrasonographic findings range from purely cystic 
lesions to a completely solid appearance (9). CT also confirms 
the diagnosis by revealing the presence of daughter cysts and 
plaque-like calcifications in the cystic wall. 
Surgical intervention is the treatment for pelvic hydatid disease. 
Laparotomy should be the choice in order to avoid intraop-
erative rupture of the cyst. Surgical treatment can be either 
radical or conservative. Total cystectomy, whenever possible, 
is the gold standard (3). In other cases of pelvic hydatid cyst 
in the literature, cyst extirpation and aspiration with saline or 
other agents have been performed. It is very important to use 
a scolicidal agent in the operating field such as a NaCl solution 
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Figure 1. Sagittal  MRI demonstrates lesion with solid and cystic com-
ponents

Figure 2. The wall of the hydatid cyst. Note the fibrolamellary memb-
rane and the inner germinative layer. HE,X50



or a povidone-iodine solution. Mebendazole or albendazole 
should be used as an adjunct to surgery (3). In many stud-
ies the efficacy of preoperative administration of albendazole 
have been evaluated and these studies showed that the rates 
of recurrence decreased with antihelminthic therapy (10, 11). 
Use of albendazole preoperatively for 3 months and should be 
continued for at least 1 month after surgical treatment (11).
In our case, in order to eradicate the disease, total cystectomy 
was carried out with dissection of the bladder from the cyst 
wall and in this way the bladder was freed from compression, 
and urination was greatly improved postoperatively. Since the 
diagnosis of the pelvic lesion could only be made during the 
exploratory laparotomy in our case, we had no opportinity to 
use albendazole therapy in the preoperative period.
In conclusion, since hydatid disease can occur in various 
organs or systems, we believe that in cases such as our patient, 
the most important factor in diagnosis of hydatid disease of the 
pelvic cavity is the high index of suspicion about its possibility. 
The optimal treatment is total cystectomy regardless of the 
location or, when impossible, unroofing and drainage followed 
by adjuvant antihelminthic therapy is the suboptimal treatment 
of choice.

References

1. M. Ba arano lu, A. Sonsuz, A. Perek, S. Perek, and P. Akin. Primary pel-
vic hydatid cyst. Journal of Clinical Gastroenterology,1998; 26: 157-8. 

2. Rahman MS, Rahman J, Lysikiewicz A. Obstetric and gynecological 
presentations of hydatid disease. Br J Obstet Gynaecol 1982; 89: 665-70.

3. Hamamci EO, Besim H, Korkmaz A. Unusual locations of hydatid 
disease and surgical approach. ANZ J Surg 2004; 74: 356-60

4. Bounaim A, Sakit F, Janati IM. Primary pelvic hydatid cyst: a case 
report. Med Trop 2006; 66: 279-81.

5. Safioleas M, Stamatakos M, Zervas A, Aqapitos E. Solitary hydatid 
cyst in the pelvis: a case report. Int Urol Nephrol 2006; 38: 491-2.

6. Unal S, Kayhan B, Balos F, Gorgul A. Primary pelvic hydatid cyst. J 
Clin Gastroenterol 1996; 23: 303-4.

7. Aksu MF, Budak E, Ince U, Aksu C. Hydatid cyst of the ovary. Arch 
Gynecol Obstet 1997; 261: 51-5.

8. Dede S, Dede H, Caliskan E, Demir B. Recurrent pelvic hydatid cyst 
obstructing labor, with a concomitant hepatic primary. A case re-
port. J Reprod Med 2002; 47: 164-6.

9. Pekindil G, Tenekeci N. Solid appearing pelvic hydatid cyst: transab-
dominal. and transvaginal sonographic diagnosis. Utrasound Ob-
stet Gynecol    1997; 9: 289-91. 

10. Aktan O , Yal n R. Propertive albendazole treatment for liver hydatid disease 
decreases the viability of cyst. Eur J Gastroenterol Hepatol. 1996; 8: 977-9.

11. Bildik N, Cevik A, Altinta  M, Ekinci H, Canberk M, Gülmen M.  Ef-
ficacy of preoperative albendazole use according to months in hy-
datid cyst of the liver.   J Clin Gastroenterol. 2007; 41: 312-6.

J Turkish-German Gynecol Assoc 2009; 10: 181-3
Aybatl  et al.

Pelvic hydatid cyst 183



 Uterine prolapse in a 19 year old pregnant woman: 
a case report

Ondokuz ya ndaki bir gebede uterin prolapsus: bir vaka sunumu
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It is well-known that multiparity and advanced age are major risk fac-
tors for pelvic organ prolapse which can rarely complicate pregnancy. 
We present the youngest case of uterine prolapse during pregnancy. 
She admitted with ruptured membranes at the 36th week of gestation 
and irreducible prolapse. As the edematous and thick, trapped and 
ulcerated cervix was not reducible, labor was obstructed due to cervi-
cal dystocia and a cesarean delivery was decided. A live male infant 
weighing 3100 gram was delivered. The prolapsed uterus recovered 
spontaneously  following the cesarean operation. Uterine prolapse 
during pregnancy should be managed conservatively. It seems to be 
essential to perform elective cesarean section because of the risk of 
possible obstructed labor . We observed a rapid recovery of the anat-
omy, probably due to the young age.
(J Turkish-German Gynecol Assoc 2009; 10: 184-5)
Key words: Uterine prolapse, pregnancy, adolescence
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Ileri ya  ve multiparitenin gebeli i nadiren komplike eden pelvik or-
gan prolapsusu aç s ndan önemli bir risk faktörü oldu u bilinmektedir. 
Bu vaka sunumunda gebelik esnas nda uterus prolapsusu geli en en 
genç hastay  sunmaktay z. Hasta gebeli inin 36’nc  haftas nda memb-
ran rüptürü ve redükte edilemeyen uterus prolapsusu ile hastanemize 
ba vurdu. Ödemli, kal nla m , s k m  ve ülsere serviks redükte edi-
lemedi inden ve servikal distosi sebebiyle do um engellendi inden, 
sezaryen do uma karar verildi. 3100 gram a rl nda canl  bir erkek 
bebek do urtuldu. Do um sonras nda uterus prolapsusu kendili in-
den düzeldi. Gebelik esnas nda geli en uterus prolapsusu konserva-
tif olarak takip edilmelidir. Do um obstrüksiyonu ihtimali nedeni ile 
elektif sezaryen yap lmas  daha uygun gibi görülmektedir. Muhteme-
len genç hasta ya  nedeni ile anatominin h zla düzeldi i görülmü tür.
(J Turkish-German Gynecol Assoc 2009; 10: 184-5)
Anahtar kelimeler: Uterin prolapsus, gebelik, adolesan
Geli  Tarihi: 08 May s 2009 Kabul Tarihi: 17 Haziran 2009
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Introduction

Irreducible uterine cervical prolapse during pregnancy is unusual, 
with an estimated incidence rate of 1 per 10,000–15,000 deliveries (1). 
Only less than 10 cases have been reported during the last decade 
(2). Almost all cases have been issued third or/and fourth decade 
ages (2, 3, 6-8). This is the first case of the age of 19 years woman 
with uterine prolapse during pregnancy that simply benefits from of a 
conservative management.

Case Report

A 19-year-old pregnant woman (gravida: 2, para: 1) admitted to the hos-
pital with premature rupture of the membranes in labor at 36+5 weeks’ of 
gestation with an irreducible cervical prolapse. One year ago, she had no 
history of prolapse during the pregnancy which resulted in one uncom-
plicated spontaneous vaginal delivery at term. The weight of newborn 
was in the normal range, 3,250 g. The medical and obstetric history was 
unremarkable. There was neither history of pelvic trauma or prolapse 
nor any stress incontinence during or after the previous pregnancy. She 
had no antenatal care and reported that she complained of a sensa-
tion of vaginal fullness and a firm mass in the lower vagina, protruding 
through the vaginal introitus two weeks before. 

Pelvic examination in the dorsal lithotomic position revealed a 
third-degree uterine prolapse. The elongated cervix was projecting 
through the vaginal introitus with the vagina being partly inverte and 
bloody secretions. Biophysical profile of the fetus was normal on 
ultrasonography evaluation. Fetus was at vertex presentation and 
with estimated fetal body weight of 3.200 g. Irregular and non effec-
tive uterine contractions and a normal fetal heart rate pattern were 
obtained by cardiotocography. As the edematous and thick, trapped 
and ulcerated cervix was not reducible, labor was obstructed due to 
cervical dystocia and a cesarean delivery was decided. A live male 
infant weighing 3.100 g was delivered. She was discharged in 4 days 
with no complaint and complete resolution of the cervical prolapse. 
A follow-up examination at 3 months postpartum revealed no evi-
dence of uterine prolapse.

Discussion

We reported the youngest pregnant woman with cervical prolapse in 
the literature. Uterine prolapse is a rare complication of pregnancy 
despite it is a common condition in non-pregnant older women (3). 
Multiple studies have suggested that the prevalence of pelvic organ 
prolapse increases with age that a risk factor for the development 
of pelvic organ prolapse, a correlation between age and pelvic floor 



relaxation (4). Contrarily in the present case 19 years old and has sec-
ond pregnancy. 
There are well-known risk factors for pelvic organ prolapse, including 
aging, childbirth trauma, multiparity, congenital weakness, traumatic 
and prolonged labor and operative vaginal deliveries, chronic increases 
intra-abdominal pressure, genetic factor, smoking, prior surgery, myop-
athy and collagen abnormalities (5). The main cause of prolapse of the 
uterus and vaginal vault is failure of supportive ligaments of the uterus, 
such as Mackenrodt or cardinal ligaments (6). Often, a combination of 
these etiologic factors results in pelvic organ prolapse. 

The situation is usually first well-known in the third trimester (7) and 
disappears after labor and delivery (6). Treatment options are very lim-
ited. Conservative management of antenatal uterine cervical prolapse 
is consisting of genital hygiene and bed rest in a slight. Trendelenburg 
position (7) should be considered the foremost treatment option. A 
suspensory pessary application to protect the prolapsed cervix from 
trauma and minimize the discomfort for the patient may be practical 
though it frequently falls out after a few days (8). 
In conclusion, obstetricians also all included caregivers should be 
aware of this rare condition, as early diagnosis is very important for an 
uneventful gestation. Cesarean delivery is probably the safest mode of 
delivery (3). However, an individualized approach depending on the 
gestational age, the severity of the prolapse, the probable complica-
tions and the patient’s preferences may ensure a successful pregnancy 
outcome. It is also should be concluded that prolapse is not a disease 
of the elderly.
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Prenatal diagnosis is widely practiced in obstetrics. The main 
aim of such tests is early detect ion of the fetal anomaly so 
that proper management can be selected. One of the com-
mon diagnostic tools is second trimester ultrasonography 
screening.This technique has proved to be cost effective. For 
the positive cases of this screening technique, the termina-
tion of pregnancy is an important outcome. The termina-
tion of pregnancy depends on several factors including the 
medical, social and legal factors in each setting. The author 
hereby appraises the rate of termination of pregnancy after 
having derived positive results from second trimester ultra-
sonography screening in published papers from several set-
tings. First, the specific literature search on second trimester 
ultrasonography screening for fetal anomaly detection was 
done using standard researching on referencing databases 
(PubMed, Scopus and SciCitationIndex). The includion is set 
as any reports published in English. The exclusion is set as 
any reports that lack complete data on prevalence (positivity) 
and termination of pregnancy rate. Metanalysis on derived 
data was done. ANOVA was used for assessing differences 
among settings. Statistically significant difference was set at P 
value equal to or less than 0.05 
According to this work, there were 8 reports (1-8) on 75264 
screenings. The reported prevalence (positivity) ranges from 
043% to 3.0% without different among settings. Overall preva-
lence (positivity) is equal to 1.48%. The reported termination 
of pregnancy rate ranges from 0.141% to 0.61% without differ-
ence among settings. The overall rate of termination of preg-
nancy is 0.35%. The rate of termination of pregnancy in posi-
tive screening cases ranges from 4.8% to 55%, with a signifi-
cant difference among settings. The author hereby found that 
the rates of abnormality (positivity) detected by the screening 
in studies reported are within the same range. In addition, 
the finalized termination of pregnancy rates also do not dif-
fer. However, it can be seen that the rates of termination of 
pregnancy in positive screened cases are highly variable. This 
also confirms that the decision on finalized management 

of detected fetal anomaly from screening is totally different 
depending on settings. Although the screening is useful, the 
finalized usefulness of screening results havsmany underlying 
factors. This is also concordant with the statement of Rasch et 
al on the effect of the socio-economic situation and country 
of birth on the termination of pregnancy (9).
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What is your diagnosis?



Answer
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Kidney hyperechogenicity is diagnosed after 17 week’ s gesta-
tion when the kidneys appear more echogenic than the liver 
or the spleen (1). The presence of echogenic kidneys on the 
prenatal ultrasound is associated with a high incidence of 
renal problems. Such abnormal echogenicity can result from 
the presence of multiple microscopic cysts, dysplasia or tubu-
lar dilatation (2). 
In the recent years hyperechogenic kidneys are diagnosed 
with increasing frequency. This sonographic finding may 
correspond to many kidney diseases including obstructive 
dysplasia, bilateral multicystic dysplasia, genetic inherited 
renal disease (autosomal recessive polycystic kidney diseases, 
autosomal dominant polycystic kidney diseases), genetic 
syndromes (Perlman syndrome, Beckwith- Wiedemann syn-
drome, Bardet-Biedl syndrome, Meckel syndrome), nephro-
blastomatosis, renal vein thrombosis, toxic injury, infections, 
ischemia, aneuploidy and in some cases may be a normal 
variant (3). 
Fetal kidney length (expressed as standard deviation from the 
mean) must be measured and echogenic patern, corticome-
dullary differentiation (CMD), presence or absence of the of 
renal cyst, size of the collecting system, amniotic fluid volume 
and other abnormal sonographic findings must be analyzed 
and recorded for the differential diagnosis. 
In the presented ultrasound image of a fetus at 23 weeks of 
gestation, moderately enlarged (1-2 SD> mean) kidneys were 
demonstrated. The medulla and cortex were both hyperechoic 
and CMD was absent as described by Brun et al. which was not 
specific but should be clue for consedering other sonographic 
features of the disease (4). The family history was consistent 
with autosomal dominant polycystic kidney diseases (ADPKD). 

The prenatal diagnosis was confirmed to be ADPKD with post-
natal follow- up. This appearance differs from what is usually 
observed in cases of autosomal recessive polycystic kidney 
diseases (ARPKD) with very enlarged kidneys (4-6 SD), absent, 
decreased or reversed CMD, cysts and frequently reduced 
amniotic fluid. 
Prenatal diagnosis of fetal nephropathies would provide ade-
quate prenatal counseling to parents and would improve short 
and long-term outcome with appropriate multidisciplinary 
management of these cases. 
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Regular Registration Fee: $899 

Early-Bird Fee: $749 

Early-Bird Deadline: October 19, 2009  

CONTACT PERSON: 

Charlene Bellamy

Administrative Coordinator

Department of Obstetrics and Gynecology

Tel:     (212) 523-8665 

Fax:    (212) 523-8066

Email:  cbellamy@chpnet.org

Further information at: 

www.nywomenshealth.com

We gratefully acknowledge the following corporations for their 

educational grants in support of this activity.

dien

Three copies of

 Nezhat’s Operative Gynecologic 

Laparoscopy with Hysteroscopy 

(2008) will be given to conference 

participants via a surprise 

drawing. All fully-paid attendees 

will be eligible to enter.



TARGET AUDIENCE:  Attending and resident obstetrician/gynecologists, fellows in gynecologic subspecialities, and PA’s who function as 
surgical first assistants. 

ACCREDITATION STATEMENT
Beth Israel Medical Center and St. Luke’s and Roosevelt Hospitals are accredited by the Accreditation Council for Continuing Medical 
Education to provide continuing medical education for physicians. 

CREDIT DESIGNATION
Beth Israel Medical Center designates this educational activity for a maximum of 18 AMA PRA Category 1 Credits TM.  Physicians should 
only claim credit commensurate with the extent of their participation in the activity.

POLICY ON FACULTY AND PROVIDER DISCLOSURE
It is the policy of Beth Israel Medical Center and St. Luke’s and Roosevelt Hospitals that faculty and providers disclose real or apparent 
conflicts of interest relating to the topics of this educational activity, and also disclose discussions of unlabeled/unapproved uses of drugs 
or devices during their presentation(s). Beth Israel Medical Center and St. Luke’s and Roosevelt Hospitals have established policies in place 
that will identify and resolve all conflicts of interest prior to this educational activity.

Course Description
The primary goal of this two-day postgraduate course is to educate gyneco-
logic surgeons in the art and science of laparoscopic suturing and knot-tying. 
This will be done via six intensive, hands-on workshops using approximately 45 
of the latest in pelvic-trainer stations. During workshop sessions, preceptors 
will supervise each station and guide each participant to achieve their desired 
goals. In addition, a variety of surgical-video presentations and didactic lectures 
by renowned guest faculty will clearly demonstrate step-by-step procedures 
for tackling easy to difficult laparoscopic hysterectomy, including the total, 
supracervical, and laparascopically-assisted vaginal procedures, with and with-
out adnexectomy.

Suturing and knot-tying are essential tools for advancing your career as a laparo-
scopic surgeon. A deficiency in suturing skills has forced many an unnecessary 
conversion from laparoscopy to laparotomy, prolonged operating time, and/or 
increased postoperative morbidities. The course format entwines didactics with 
repetitive hands-on sessions to reaffirm the learnt skills. 

Course Objectives

suturing and knot-tying skills;

invasive hysterectomy;

to advanced gynecological procedures; 

surgery, thereby improving patient outcomes; 

diagnostic and management options for treating patients.

Course Directors 
Farr Nezhat, MD, FACOG, FACS
Radha Syed, MD, FACOG

18 AMA PRA CME Credits certified 
by Beth Israel Medical Center and 
St. Lukes and Roosevelt Hospitals

17 ACOG Cognate Credits



7:00 a.m.    Continental Breakfast and Registration

7:30 a.m. Opening Remarks and Welcome
  Oded Langer, MD, PhD, Chairman, Department of Obstetrics and Gynecology
  St. Luke’s and Roosevelt Hospital Center;
  F. Huntington and Dorothy D. Babcock Professor of Obstetrics and  Gynecology, 
  Columbia University College of Physicians and Surgeons
  
 MODERATOR: Farr Nezhat, MD

7:35 a.m.  Introduction to the Course; Announcements                        
7:40-8:15 How to Suture and Tie Knots: Demonstration of Intracorporeal, Extracorporeal, 
 and New Methods                           
  Farr Nezhat, MD

8:15-8:45 Normal Pelvic Anatomy in Laparoscopic Surgery: Trocar Placement for Optimum 
 Performance and Suturing
  Ceana Nezhat, MD

8:45-9.15 Total Laparoscopic Hysterectomy, Easy Case: How to Develop Bladder Flap; Discussion 
 of Abnormal Anatomy
  Gabrielle Gossner, MD

9:15-9:30 Q&A on Knot Tying; Coffee Break

9:30-10:45      Hands-On Session I: Pelvic Trainer/Suture Lab/Knot Tying
  Directors: Radha Syed, MD, and Ceana Nezhat, MD
  With Preceptors
  Maximum 3 participants per trainer

10:45-11:15    Laparoscopic Supracervical Hysterectomy, Moderate-Sized Uterus: 

  Ceana Nezhat, MD

11:15-11:45     Total Laparoscopic Hysterectomy for Severe Endometriosis, Difficult Case: Step-by-Step Description
  Camran Nezhat, MD 

11:45-12:00     Q&A on Hysterectomy 

12:00-1:00 Lunch and Exhibits  
 MODERATOR: Radha Syed, MD

1:00-1:45 Laparoscopically-Assisted Vaginal Hysterectomy With Pelvic Reconstruction
  Anne Hardart, MD

1:45-2:10         Laparoscopic Radical Hysterectomy and Pelvic/Para-Aortic Lymph Node Dissection
  Farr Nezhat, MD

2:10-2:30 Nonsurgical Hemostasis With Pelvic Surgery and Hysterectomy 

2:30-2:45 Q&A on Radical Hysterectomy and Pelvic Reconstruction; Coffee Break 

2:45-4:00         Hands-On Session II: Pelvic Trainer/Suture Lab/Knot Tying
  Directors: Radha Syed, MD, and Ceana Nezhat, MD
  With Preceptors
  Maximum 3 participants per trainer

4:00-4:30 Management of Vascular Complications in Laparoscopy;  Recognition of Timing of Laparotomy
  Ceana Nezhat, MD

4:30-5:00 Anesthesia Considerations of Laparoscopy: Educating Anesthesiologists To Put Patient in Deepest Trendelenberg
  Camran Nezhat, MD

5:00-5.10      Break and Stretch 

5:15-6:30      Hands-On Session III: Pelvic Trainer/Suture Lab/Knot Tying
  Directors: Radha Syed, MD, and Ceana Nezhat, MD
  With Preceptors
  Maximum 3 participants per trainer

6:30            Adjourn 

Thursday, December 3, 2009                       

Ball Room, Park Central Hotel



7:30-8:00 Continental Breakfast and Registration

MODERATOR: Radha Syed, MD

8:00-8:30 Laparoscopic Hysterectomy for Large Myoma: Step-by-Step
Myomectomy With Abdominal and Vaginal Morcellation

Ceana Nezhat, MD

8:30-9:00 Abdominal Hysterectomy: Indications and How to Stay Out of Trouble 
Lisa Anderson, MD

9:00-9:30 Alternative to Hysterectomy, Endometrial Ablation: The Old and the New
Robert Neuwirth MD

9:30-10:00 Laparoscopic Repair of Bladder and Transected Ureter: 
Step-by-Step Description
Farr Nezhat, MD 

10:00-10:15 Coffee Break, Exhibits and Q&A

10:15-10:45 Laparoscopic Repair of Bowel Perforation
Camran Nezhat MD

10:45-11:45 Hands-On Session IV: Pelvic Trainer/Suture Lab/Knot Tying 
Directors: Radha Syed, MD, and Ceana Nezhat, MD
With Preceptors
Maximum 3 participants per trainer

11:45-12:00      Q&A and Panel Discussion 

12:00-1:00 Lunch and Exhibits 

MODERATOR: Farr Nezhat, MD 

1:00-1:30     Laparoscopic Hysterectomy via the da Vinci Robot: When and How
Camran Nezhat, MD  

1:30-2:00 The Role of Robotic Radical Hysterectomy in Treatment of Cervical Cancer 
Pedro Ramirez, MD

2:00-2:30 Surgical Video Session I: Challenging Cases, Including Pelvic-Wall Dissection for  
Difficult Hysterectomies

Ceana Nezhat, MD

2:30-3:30 Hands-On Session V: Pelvic Trainer/Suture Lab/Knot Tying
Directors: Radha Syed, MD, and Ceana Nezhat, MD

With Preceptors
Maximum 3 participants per trainer

3:30-4:00 Surgical Video Session II: Treatment of Different Stages of Endometrioisis
Camran Nezhat MD; Coffee Break as desired

4:00-5:00 Hands-On Session VI: Pelvic Trainer/Suture Lab/Knot Tying
Directors: Radha Syed, MD, and Ceana Nezhat, MD
With Preceptors
Maximum 3 participants per trainer

5:00-5:30 Q&A and Panel Discussion 

5:30 Adjourn

Friday, December 4, 2009                       

Ball Room, Park Central Hotel



Course Co-Directors 

Farr R. Nezhat, MD, FACOG, FACS 
Director, Minimally-Invasive Surgery and Gynecologic Robotics
Director, MISGR Fellowship Program
Member, Division of Gynecologic Oncology
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals 

Radha Syed, MD, FACOG 
Gynecologic Endoscopist; Attending Physician, Department of 
Obstetrics and Gynecology, Staten Island University Hospital

Faculty Members, Department of Obstetrics 
and Gynecology 

Lisa Anderson, MD
Director, Division of Gynecologic Oncology 
Department of Obstetrics and Gynecology  
St. Luke’s and Roosevelt Hospitals;
Assistant Clinical Professor of Obstetrics and Gynecology
Columbia University College of Physicians and Surgeons

Anne Hardart, MD
Division of Urogynecology
Department of Obstetrics and Gynecology 
St. Luke’s and Roosevelt Hospitals;
Assistant Clinical Professor of Obstetrics and Gynecology
Columbia University College of Physicians and Surgeons

Gabrielle Gossner, MD
Division of Gynecologic Oncology
Department of Obstetrics and Gynecology 
St. Luke’s and Roosevelt Hospitals

Jacques Moritz, MD
Director, Division of Gynecology 
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals;
Assistant Clinical Professor of Obstetrics and Gynecology
Columbia University College of Physicians and Surgeons

Robert Neuwirth, MD
Division of Gynecology
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals;
Professor Emeritus of Obstetrics and Gynecology
Columbia University College of Physicians and Surgeons

Guest Faculty

Camran Nezhat, MD, FACOG, FACS
Deputy Chief, Department of Obstetrics and Gynecology
Clinical Professor of Surgery (Adjunct) 
Clinical Professor of Obstetrics and Gynecology (Adjunct)
Stanford University Medical Center, Palo Alto, California; 
Clinical Professor of Obstetrics and Gynecology
University of California, San Francisco, California; 
Director, Center for Special Minimally-Invasive 
and Robotic Surgery, Palo Alto, California

Ceana Nezhat, MD, FACOG, FACS
Fellowship Director, Center for Special Minimally-Invasive 
Surgery & Reproductive Medicine
Vice-Chair, Department of Obstetrics and Gynecology
Northside Hospital, Atlanta, GA; 
Clinical Associate Professor of Gynecology and Obstetrics
Emory University School of Medicine; 
Associate Professor of Obstetrics and Gynecology (Adj. Clin.)
Stanford University School of Medicine

Pedro T. Ramirez, MD
Associate Professor
Director of Minimally Invasive Surgical Research & Education
Department of Gynecologic Oncology
MD Anderson Cancer Center

Preceptors for Pelvic-Trainer Workshops

Jennifer Cho, MD
Minimally-Invasive Surgery Fellowship Program Graduate
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals

Shaghayegh M. DeNoble, MD
Fellow, Minimally-Invasive Surgery and Gynecologic Robotics
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals

Douglas Brown, MD
Fellow, Minimally-Invasive Surgery and Gynecologic Robotics
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals

Moushumi Shoma Datta, MD
Minimally-Invasive Surgery Fellowship Program Graduate
Faculty Attending Physician
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals

Uchenna Acholonu, MD
Faculty Attending Physician
Department of Obstetrics and Gynecology
St. Luke’s and Roosevelt Hospitals

Linda M. Nicoll, MD
Minimally-Invasive Surgery Fellowship Program Graduate
Clinical Associate Professor
Department of Obstetrics and Gynecology
New York University School of Medicine

Connie S. Liu, MD
Minimally-Invasive Surgery Fellowship Program Graduate 
Clinical Assistant Professor, New York University 
Langone Medical Center

Jian Qun (Kathy) Huang, MD
Fellow, Gynecologic Endoscopy
Stanford University Hospital
Palo Alto, California

Lisa Baghan, MD
Fellow, Gynecologic Endoscopy
Stanford University Hospital
Palo Alto, California

Kimberly Kho, MD, MPH
Assistant Professor, Division of Gynecology
Department of Obstetrics and Gynecology
University of Texas Southwestern Medical Center

Vadim Morozov, MD
Assistant Professor, Department of Obstetrics, 
Gynecology, and Reproductive Sciences
University of Maryland School of Medicine



Cancellation Policy: 

November 16, 2009  

St. Luke’s and Roosevelt Hospitals’ Department of Ob/Gyn reserves the right to cancel this program.

Tuition:
Physicians ......................................................................... $ 899 
(Early Bird, $749)    (Early-Bird Deadline October 19, 2009)
Other Healthcare Professionals:
(PA’s,NP’s,RN’s w/proof) ..................................................... $499
Residents/Fellows (with letter from Chairman) .................. $499
Students (with letter from affiliated Dept./Hospital) ..........FREE
Continuum Health Partners Faculty ................................... $499
Continuum Health Partners Fellows and Residents ........... $250

REGISTRATION FORM
Registration fee entitles 

you to all meals and breaks, 
all didactic and hands-on 

sessions, all surgical video 
sessions, exhibits, and a CD 

of the syllabus material.

CONFERENCE DATES: December 3 and 4, 2009

First Name  Last Name

Title (MD, DO, PA)  Specialty/Subspecialty      

Mailing Address       

City  State          Zip

Office Phone Cell Phone  Fax

E-mail:

(Be sure to include your e-mail address as confirmation/receipt will be sent electronically)

Please mail full payment check to:
Charlene Bellamy 

Ob/Gyn Admin, Suite 10 C-01
Roosevelt Hospital 
1000 Tenth Avenue 

New York, New York 10019

 For Further Information:
Call Charlene Bellamy at

Tel:     (212) 523-8665 
Fax:    (212) 523-8066

Email:  cbellamy@chpnet.org
Website: www.nywomenshealth.com

Registration With Payment by Check:

Registration form may be:
1. Mailed with the check; or
2. Faxed to 212.523.8066; or
3. Filled out online at www.nywomenshealth.com 
    and printed, faxed or emailed.

Registration With Payment by Credit Card:    

Visit www.chpnet.org/cme/ 
Click on 
“View Course Listings”

Scroll down to 
“Intensive Laparascopic Suturing”

Click on 
“Register”

Make check payable to: 
SLR Department of Ob/Gyn
In memo line, please reference: 
Fund #SL41002211

Registration will be confirmed on receipt of check








