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Abstract

Objective: In order to evaluate oxytocin administration and determine the difficulties encountered by doctors, nurses and mid-
wives.

Methods: 53 midwives and nurses and 25 doctors who accepted to participate were included in the study. Questions about the
difficulties of oxytocin administration and solution suggestions for these difficulties were adressed and acquired data was eval-
uated quantatively and qualitatively.

Findings: 84.9% of midwives and nurses 76% of doctors have experienced difficulties during oxytocin administration. There are
difficulties of oxytocin administration because of uncooperative patients, lack systematic of monitoring, sufficient equipment
and an oxytocin protocol.

Result: Difficulties encountered during oxytocin administration can be decreased by using oxytocin protocols. 

Keywords: Oxytocine usage, role of health professional.

Oksitosin uygulamalar›nda hekim, ebe ve hemflirelerin rolü 

Amaç: Do¤umhanelerde çal›flan hekim, ebe ve hemflirelerin oksitosin uygulamalar›n› de¤erlendirmek ve uygulama s›ras›nda kar-
fl›laflt›klar› güçlükleri belirlemek amac›yla tan›mlay›c› olarak yap›lm›flt›r.

Yöntem: Hastanelerin do¤umhanelerinde çal›flan ve araflt›rmaya kat›lmay› kabul eden 53 ebe ve hemflire ile 25 hekim çal›flma
kapsam›na al›nm›flt›r. Ebe, hemflire ve hekimlere oksitosin kullan›m›, kullan›m s›ras›nda karfl›laflt›klar› sorunlar ve çözüm önerileri
ile ilgili sorular sorulmufl, elde edilen veriler yüzdelik ve kalitatif olarak de¤erlendirilmifltir

Bulgular: Oksitosin uygulamas› s›ras›nda ebe ve hemflirelerin %84.9’u, hekimlerin %76’s› güçlük yaflamaktad›r. Yaflanan güçlük-
ler; hastalar›n tedaviye uyumsuzlu¤u, takipteki aksamalar, malzeme eksikli¤i ve oksitosin protokolünün bulunmamas›ndan kay-
naklanmaktad›r.

Sonuç: Oksitosin uygulamas› s›ras›nda karfl›lafl›lan güçlükler, oksitosin protokolü kullan›m› ile azalt›labilir niteliktedir. 

Anahtar Sözcükler: Oksitosin kullan›m›, sa¤l›k personelinin rolü.

Role of Doctors, Midwives and Nurses in
Oxytocin Administration 

Nurdan Demirci, Özlem Gürkan, Hediye Arslan, Zübeyde Ekfli

School of Nursing, Marmara University, ‹stanbul 

Correspondence: Özlem Can, Marmara Üniversitesi Haydarpafla Kampüsü, Hemflirelik Yüksekokulu, T›bbiye Cad. No: 49 Üsküdar 81326 ‹stan-
bul, e-mail: ozlemcan@marmara.edu.tr

Introduction

Synthetic oxytocin which is a medicine

approved by FDA (Food and Drug Administration)

is commonly used in our country and the world.

Usage frequency of oxytocin which is used with
the aim of preventing parturition induction, thera-
peutic aborts, postpartum bleeding and providing
postpartum lactation is increasingly raising nowa-
days.1-7



While it is declared than oxytocin was used in
708.151 parturitions (18.4% of all parturitions) in
United States this rate was stated as 20% in 2000.1,8

Although there is no data about oxycotin usage
in obstetric clinics in our country, it is known that
it is commonly used for induction of parturition. In
cases pregnancy is required to be ended (due to
pregnancy-based hypertension, early membrane
rupture, chorioamnionitis, abnormal pregnancy
tests (anencephaly, chromosome anomalies etc),
intrauterine growth retardation, Rh incompatibility,
over termination, diabetes in mother, kidney dis-
ease, chronic obstructive lung diseases and heart
disease) oxytocin usage is recommended in a
pregnant in/over its termination in order to start
parturition pains or to increase insufficient
pains.4,9,11,12,17

Attentive evaluation of patient and fetus before
usage and attentive monitoring of mother and
fetus during usage are essential in order to prevent
possible complications. Inattentive usage of oxy-
tocin may cause damage in mother and baby.2,4,11,12

Start of treatment should be decided after pre-
conditions required for the application are provid-
ed. In recent years there are 2 treatment protocols
recognized by ACOG (American College of
Obstetricians and Gynecologists) relating to initial
and improved doses of oxytocin. ACOG explained
low and high dose treatment protocols in
November 1999 bulletin (Table 1).8 ACOG recom-
mends oxytocin treatment to be prepared by
adding 10 units of oxytocin in 1000cc isotonic liq-
uid. oxytocin has some adverse effects like hyper-
stimulation (regardless of there is disruption in
fetal heart rate), ablatio placentae, disruption in

uterus blood stream, rapid parturition activity,
uterus rupture, hyponatremia and postpartum
bleeding which threat the health of mother and
some other like fetal hypoxia, hiperbilirubinemia,
fetal trauma and fetal death as a result of rapid par-
turition activity which affect the health of fetus. In
addition, oxytocin may lead to liquid intoxication
by making a weak antidiuretic hormone effect.
Symptoms of liquid intoxication are lethargy,
headache and defect of eyesight. A severe liquid
intoxication may lead to death due to convulsions,
coma and cerebral edema.1,3-5,7,8,10,13,16

With the aim of preventing liquid intoxication
ACOG has emphasized that oxytocin should be
taken in isotonic solution.1

In order to prevent complications which may
affect both mother’s and fetus’ health during oxy-
tocin administration doctors, midwives and nurses
should behave attentively. 

Midwives and nurses are responsible from
preparation of IV (Intra Venous) solution, evalua-
tion of patient before and during the application in
terms of counter indications, and evaluation of
responses of uterus and fetus to treatment.11-15

The purpose of our study is to determine the
roles of doctors, midwives and nurses working in
state and SSK hospitals placed in Istanbul and in
which number of parturitions are so high in and
the difficulties they encountered during oxytocin
administration.

Methods
7 research and application hospitals dependent

on Ministry of Health and monthly parturition
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Treatment Initial dose Agreed increase in dose Dose increase intervals 

mÜ/dk (mÜ/dk) (dk)

Low dose 0.5-1 1 30-40

1-2 2 15

High dose ~6 ~6 15

6 6*, 3,1 20-40

Table 1. Induction of parturition with oxytocin: low and high dose treatment protocol (form
of oxytocin administration) (recommended by ACOG).

*: This amount is decreased to 3 mU/min in case of hyperstimulation and to 1 mU/min if hyperstimulation repast.
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number of which is over 100 were taken within the
context of the study. The research was performed
in obstetric clinics of the hospitals descriptively
between 1 and 15 January 2004. 

All midwives, nurses and doctors working in
obstetric units of the hospitals constituted the uni-
verse of the research. 95 midwives and nurses and
55 doctors changing with shifts or rotations (who
were in rotation during the research) serve in
obstetric units of the hospitals. 53 midviwes-nurs-
es and 25 doctors were taken in sampling group of
the research. 

Data were obtained by using question forms
prepared by the researcher differently for mid-
wives, nurses and doctors. 

In question for prepared for midwives, nurses;
questions including what they do before applying
oxytocin treatment, their roles during the applica-
tion of treatment, effects of the treatment, prob-
lems encountered during oxytocin application and
solution recommendations for these problems
were present. 

In question form prepared for doctors their cri-
teria to start oxytocin treatment, problems they
encountered about oxytocin administration and
solution recommendations, their expectations from
midwives and nurses during oxytocin administra-
tion. 

Question forms prepared by midwives, nurses
and doctors were filled by the individuals through
mutual interview techniques. 

Obtained data were evaluated as percentage
and qualitative.

Results
It was determined that different oxytocin appli-

cations are performed in hospitals we have includ-
ed within the context of the research and any of
which does not have a oxytocin treatment proto-
col written and approved by the institution. 

20% among 25 doctors included within the
study was specialist and 80% of which was gener-
al practitioner. When we examine the working
periods of doctors in obstetric clinics it was 31.9 ±
37.1 month in average. 

11.3% among 53 midwives and nurses within
the study was nurse and 8.1% was midwife and
7.5% was officer midwife. 

64.2% of midwives and nurses graduated from
two-year degree and 26.4% from health vocational
high school and 9.4% has graduate degree and
their working period was 6.6 ± 6.6 year in average. 

All doctors have stated that they start oxytocin
treatment in order to activate obstetric pains and in
case parturition activity is definitely required to be
started (intrauterine growth retardation, intrauter-
ine fetal death, early membrane rupture, oligohy-
droamnios etc.) if condition of fetus is good and
Bishop score is appropriate (Table 2).

When we ask about adverse effects of oxytocin
94.3% of midwives and nurses answered as dis-
ruption in fetal heart rate, 73.6% answered as
uterus hyperstimulation, 47.2% answered as nau-
sea-vomiting, 39.6% answered as fetal- maternal
tachycardia and 1.9% answered as decrease in
urine amount (Table 3).

On the other hand it was determined that 16.1%
among midwives and nurses have evaluated some
adverse effects not resulted from oxytocin as if
they resulted from oxytocin. 

When distribution among attempts of midwives
and nurses before oxytocin application, it was

Criteria to start oxytocin treatment 

• In order to activate insufficient pains in parturition if the condition of fetus is

normal and Bishop score is at least 5 

• In case parturition activity is required to be started  

• To accelerate parturition activity in normal progress 

• Atonia bleedings 

n* %

25 100

25 100

4 16

4 16

Table 2. Distribution of criteria of doctors to start oxytocin treatment.

*: n is multiplied since multiple answer was given



determined that such a high percentage like 86.8%
declared that patient is informed, 71.7% declared
that vital findings are checked, 77.4% declared that
NST application is performed (not stating a peri-
od), 67.9% declared that FHS (fetal heart sound) is
checked, and such a low percentage like 26.4%
declared that Leopold maneuvers are applied
(Table 4).

When the follow-ups performed by midwives
and nurses and their frequencies are examined in
Table 5 it was determined that blood pressure of

patient is followed-up regularly in a percentage of
54.7%, regular vaginal examination is performed in
43.3%, regular FHS check is performed in 47.2%
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Adverse effects of oxytocin 

• Disruption in fetal heart rate 

• Hyperstimulatflon of uterus 

• Nausea / vomiting 

• Tachycardia (fetal / maternal)

• Headache 

• Defect cardiac rate 

• Respiration defect 

• Decrease in urine amount 

• Confusion 

• Cases which are not adverse effects of oxytocin 

n* %

50 94.3

39 73.6

25 47.2

21 39.6

4 7.5

4 7.5

2 3.8

1 1.9

1 1.9

8 16.1

Table 3. Distribution of views of midwives and nurses about
adverse effects of oxytocin.

*: n is multiplied since multiple answer was given

Applications n (53) %

Whether patient is informed 
• Informed 46 86.8
• Not informed 7 13.2

Vital symptoms 
• Checked 38 71.7
• Not checked 15 28.3

NST (Non Stress Test)
• Applied 41 77.4
• Not applied 12 22.6

FHS evaluation 
• Applied 36 67.9
• Not applied 17 32.1

Vaginal examination 
• Applied 31 58.5
• Not applied 22 41.5

Anamnesis check 
• Checked 25 47.2
• Not checked 28 52.8

Leopold examination 
• Applied 14 26.4
• Not applied 39 73.6

Table 4. Distribution of initiatives of midwives and nurses
before oxytocin application.  

Applications n (53) %

Follow-up with fetal monitoring 
• Performed regularly (continually) 20 37.7

• Performed irregularly 14 26.4

• No answer 15 28.3

• Not performed 4 7.5

FHS follow-up
• Regularly (in every 15 minute) 25 47.2

• Not regularly  17 32.1

• No answer 11 20.8

Vaginal examination
• Regularly (in every one hour) 23 43.3

• Not regularly  14 26.4

• No answer 13 24.5

• Not examined 3 5.7

Follow-up contraction 
• Regularly (in every 15 minute) 13 24.5

• Not regularly  19 35.8

• No answer 17 32.1

• Not followed-up 4 7.5

Amniotic fluid amount, color and density  
• Regularly (in every one hour) 18 34

• Not regularly  12 22.6

• No answer 17 32.1

• Not examined 7 11.3

Blood pressure of patient 
• Regularly (in every half an hour) 29 54.7

• Not regularly  17 32.1

• No answer 7 13.2

Pulse rate of patient 
• Regularly (in every half an hour) 17 32.1

• Not regularly  25 47.2

• Not examined 11 20.8

Respiration of patient 
• Regularly (in every half an hour) 12 22.6

• Not regularly  13 24.5

• Not examined 28 60.4

Food inlet and vomiting 
• Regularly (in every one hour) 1 1.9

• Not regularly 12 22.6

• Regular in patients with preeclampsia 8 15.1

• No answer 23 43.4

• Not examined 9 17

Control of infusion dose 
• Regularly (in every half an hour) 21 39.6

• Not regularly 32 60.4

Control of any obstruction in set if exist 
• Regularly (in every half an hour) 18 34

• Not regularly 35 77.1

Table 5. Distribution of follow-ups and frequency of these follow-ups
performed by midwives and nurse during oxycotin application.

*: Sources we have referred for follow-up frequencies (1,4,5,9,12,14,15,16,17).



(in every hour in latent phase, in every 15-30 min-
utes in active phase), and the color and density of
amniotic fluid is evaluated regularly in 34%.

Moreover, it is determined that pulse rate of
patient in 47.2%, respiration in 24.5%, food inlet
and vomiting in 22.6%, control of infusion dose in
60.4%, check of obstruction in set in 66.1% are fol-
lowed up not regularly. 

When we examined difficulties encountered by
midwives, nurses and doctors relating to oxytocin
application (Table 6); 56.6% percent of midwives
and nurses and 48% of doctors stated that they
encounter difficulty due to incompatibility of
patient with treatment (patient may try to remove
prenatal applied oxytocin by reason of pain, speed
up of flow for medicine application to be com-
pleted early, rejection of patient to treatment etc.),
and the rate of difficulties encountered resulted
from trouble in follow-ups because of insufficient
number of midwives and nurses are 39.6% in mid-
wives and nurse and 28% in doctors. 

It was also determined that insufficient number
of fetal monitor was indicated as a reason by such
a high percentage of doctors like 56% and by
18.9% of midwives and nurses. 

Doctors, and midwives and nurses encounter
difficulty due to the lack of oxytocin treatment pro-
tocol in such a low rates in respectively 12% and
11.3%. 

When we examined the recommendations of
midwives, nurses and doctors with the aim of
removing difficulties encountered about oxytocin
application, it was determined that 28
midwives/nurses and 2 doctors have no recom-
mendation. When recommendations of midwives,

nurses and doctors who made a recommendation
52% of midwives and nurses and 56.5% of doctors
stated that the difficulties can be removed by
increasing the number of materials (monitor, dose-
flow, pump etc.) and through preparation of an
oxytocin treatment protocol (8% of midwives and
nurses and 8.6% of doctors) (Table 7 and 8).

While 52% of midwives and nurses think that
the difficulties can be decreased by follow-up of
pregnant women in pain clinic more regularly,
95.6% of doctors stated that the difficulties can be
removed by follow up of pregnant women in pain
clinic by midwives and nurses more regularly and
17.3% stated difficulties can be removed by
increasing the number of midwives and nurses to
work effectively in obstetric clinics. 

When we examined the expectations of mid-
wives and nurses from doctors relating to oxytocin
application; 45.4% stated that doctors should be
attentive and not behave impatiently while select-
ing patients, 27.2% stated preparation of oxytocin
treatment protocol and performing dose arrange-
ments by using this treatment protocol and 18%
stated that doctors should write a formal request. It
was also stated that 24 nurses among 53 do not
have any expectation (Table 9).

While 39% of doctors expected from midwives
and nurses to follow-up dropping speed and
patients regularly, only 9% stated that midwives
and nurses do not have enough information about
oxytocin treatment (Table 10).

Discussion
Doctors, midwives and nurses should firstly

evaluate the patient while using oxytocin and
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Problems 

• Incompatibility of patients to treatment 

• Troubles in follow-ups due to insufficient number of midwives and nurses 

• Insufficiency in fetal monitor  

• Communication gap between midwives and nurses and doctors 

• Lack of oxytocin treatment protocol 

• Not any problem encountered 

Midwives and nurses

n* (53) %

30 56.6

21 39.6

10 18.9

11 20.8

6 11.3

8 15.1

Doctors

n* (25) %

12 48

7 28

14 56

5 20

3 12

6 24

Table 6. Distribution of difficulties encountered by midwives and nurses and doctors.

*: n is multiplied since multiple answer was given 



should inform patient about effects and adverse

effects of the treatment.7

Before the application Bishop scoring is

required to be evaluated and obtained value

should be at least 4, fetal lung maturation should

be ensured, pregnancy week should be appropri-

ate, situation of mother should be stable, size and

location of fetus should be appropriate.2,4 If Bishop

score is less than 4, possibility of failure in induc-
tion is higher.4,7

Sometimes oxytocin treatment may be started
regardless of fetal maturity in situation which
threat mother’s life.2,7

When we examined criteria of doctors to start
oxytocin treatment in our research; it was deter-
mined that all doctors use oxytocin in order to acti-
vate insufficient pains in the parturition when par-
turition activity is definitely required to be started
and Bishop score is 5 and more in accordance with
the literature.7

However another usage we obtained in our
study and which is not appropriate with the litera-
ture is using oxytocin in order to gain time by
accelerating a parturition activity in its normal
progress. 16% of doctors use oxytocin with the aim
of accelerating a parturition activity in its normal
progress. It can be considered that this usage is
resulted from excess number of patients in obstet-
ric clinics and the aim of preventing patient accu-
mulation however it is not a desirable method. 

Oxytocin has some adverse effects both in
terms of mother and baby.7 Midwives and nurses
are considerably important in terms of being
informed about adverse effects of oxytocin and
early notification of adverse effects.9 It should be
remembered that the person who follow-up moth-
er and fetus closely and who notice differences to
occur is midwives and nurses. 

It was determined in our study that a big major-
ity of midwives and nurses are aware of common
adverse effects of oxytocin like defect in fetal heart
speed and uterus hyperstimulation but not aware
the adverse effect of liquid intoxication (decrease
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Recommendations

• Increase in the nube rof materials (monitor, dose-

flow, pump etc.) (monitör, doziflow, pumb v.b )

• More regular follow-up of patients 

• Attention of doctors in treatment 

• Development of a protocol 

n* (25) %

13 52

13 52

8 32

2 8

Table 7. Recommendations of midwives and nurses relating
to difficulties encountered in oxytocin application.

*: n is multiplied since multiple answer was given, only those who has a recommendation
(n=25) was evaluated.

Recommendations

• Careful follow-up of oxytocin dropping speed 

• Regular follow-up of patient applied oxytocin

treatment 

• Attentive follow-up whether or not vessel way

is open  

• Provision of fetal monitoring and capacity of

interpreting NST 

• Follow-up of complications to appear during

oxytocin application and informing patient

about them  

• Ensuring midwives and nurses have sufficient

information about oxytocin treatment

n* (23) %

9 39

9 39

5 21.7

4 17.3

4 17.3

2 9

Table 8. Recommendations of doctors relating to difficulties
encountered in oxytocin application.

*: n is multiplied since multiple answer was given, only those who has a recommendation
(n=23) was evaluated.

Expectations 

• Doctors should be attentive while selecting

patients and should not behave impatiently 

• Development of an oxytocin treatment pro-

tocol and performing dose arrangement by

using this protocol 

• Writing order  

• Doctors should not leave oxytocin application

time to late hours as far as possible

n* (22) %

10 45.4

6 27.2

4 18

3 13.6

Table 9. Expectations of midwives and nurses from doctors
Expectations.

*: n is multiplied since multiple answer was given, only those who has a recommendation
(n=22) was evaluated.

Expectations 

• Doctors should be attentive while selecting

patients and should not behave impatiently   

• Development of an oxytocin treatment pro-

tocol and performing dose arrangement by

using this protocol  

• Writing order 

• Doctors should not leave oxytocin application

time to late hours as far as possible 

n* (22) %

10 45.4

6 27.2

4 18

3 13.6

Table 10. Expectation of doctors from midwives and nurses. 

*: n is multiplied since multiple answer was given, only those who has a recommendation
(n=22) was evaluated.



in urine amount, headache and defect I heart rate
etc.) which is rarely seen. It can be considered that
information which midwives and nurses are
caused by their earlier experiences.12

Midwives and nurses should make some expla-
nations about the purpose, reason, of oxytocin
treatment, problems which may appear during the
treatment and some warnings the patient should
give attention during the treatment in order to
ensure the patient and her family to comply with
the treatment before the application.11,12 Most of
midwives and nurses have declared they give
some information for patients but did not explain
context of information. 

Evaluation of mother and baby by midwives
and nurses is so important in order to learn exist-
ing problems and discover risky situations. Vaginal
and abdominal evaluation of pregnant women
taken anamnesis should be fulfilled. Position and
presentation of the fetus should be evaluated with
Leopold maneuvers abdominally applied. Vital
symptoms of pregnant woman should be recorded
and fetus heart speed should be listened. If there
is a counter indicated situation to start oxytocin a
doctor should be notified.4,11,12

In the study performed by Goetzl et al it was
determined that patients who experienced uterus
rupture before are more possible to experience
uterus hyperstimulation. For this reason oxytocin
should not be applied or applied with an attentive
follow-up in a patient who has a rupture history.13

In our study it was determined that a big major-
ity of midwives and nurses check vital symptoms
of patients before the treatment and evaluate the
situation of baby with fetal monitor.4,7,11,12,17

However, the rates of midwives and nurses who
evaluate situs and habitus of the baby by applying
vaginal examination, anamnesis check and
Leopold maneuvers are low. We can say that these
rates are such low since midwives and nurses are
not given a responsibility and everything is under
responsibility of doctors. 

Fetal heart speed and contractions are continu-
ously followed-up with electronic fetal monitor
during the regular oxytocin application and in case
of divergence from normal speed of fetal heart
infusion should be urgently turned off.4,7,11,12,17

The rate of follow-up with fetal monitor is
founded as low in our research due to the insuffi-
cient number of fetal monitor and midwives, nurs-
es and doctors also stated fetal monitor shortfall as
a problem. 

In this case result from insufficient fetal moni-
tors midwives and nurses may notice complica-
tions to appear in advance by frequently follow-
ing-up FHS with manual Doppler or fetoskope and
applying contraction check in every 10 minutes
according to the stage of travail. However, it can-
not be said in our study that FHS follow-ups are
performed in phases determined in the literature
(in every hour in latent phase and in every 15-30
minutes in active phase) and regularly.4,11,12,16

Although midwives and nurses mostly know
defect in heart speed and hyperstimulation as
adverse effects of oxytocin it is thought provoking
that regular follow-up rates are low. Lowness of
regular FHS and contraction follow-up rates may
be related with the situation in some clinics where
this responsibility is conferred to doctor and with
insufficient number of midwives and nurses. 

The earliest forerunner of liquid intoxication,
uteri rupture and ablatio placentae to happen dur-
ing oxytocin application is defect in woman’s vital
findings and in FHS and decrease in urine outlet.
For this reason, nurses are required to perform
these follow-ups with regular intervals. Moreover
another early symptom of liquid intoxication is
defect in heart rate and heart of the patient should
be followed-up regularly.4,9,11,12,14,15

Even though more than half of midwives and
nurses in our study stated that they perform regu-
lar blood pressure check, it was determined that
they do not perform pulse check regularly in a
high percentage and half of midwives and nurses
never perform respiration check. However, blood
pressure, pulse and respiration checks should be
regularly performed. 

It was also determined that follow up of food
inlet and vomiting is almost never performed reg-
ularly in normal pregnant women. This situation
may result from that midwives and nurses do not
know liquid intoxication as an adverse affect to
happen as a result of oxytocin usage and there are
not present easily used scaled cups in toilets. 
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The amount, color and density of amniotic fluid
should be checked and recorded.4,9,11,12,16

Oxytocin oscillates in human body in a rhyth-
mic way by its nature.6 In order to ensure IV
applied oxytocin dose flows in a proper amount it
should be regularly followed-up whether there is
any obstruction or excess flow in the set. Excess
flown oxytocin leads to uteri hyperstimulation and
uterus rupture insufficient flow of oxytocin dose
prevents expected effect to happen.9,11,12,16

It was determined in our study that midwives
and nurses do not regularly check drop numbers
obstructions in the set. Just like other follow-ups
defects in this follow-up may be caused by insuffi-
cient number of nurses. 

Patients who take oxytocin treatment should be
regularly followed-up with electronic fetal monitor
and infusion pumps should be used for oxytocin
dose to be flown in proper amounts.4,6,9,12,17 This jus-
tification can more easily explain why doctors
encounter problems mostly caused by insufficient
fetal monitor during oxytocin administration.
Doctors, midwives and nurses have the common
view that this difficulty can be removed by increas-
ing the number of materials. 

While doctors encounter problems mostly due
to insufficient fetal monitor, midwives and nurses
are in difficulty due to incompatibility of patients
with the treatment (patient or her relatives may try
to remove prenatal applied oxytocin by reason of
pain, and speed up of flow for medicine applica-
tion to be completed early). While most midwives
and nurses in our study state that they inform
patients before treatment, incompatibility of
patients with the treatment indicates that provided
information is insufficient. 

While doctors recommend more regular follow-
up of patients by midwives and nurses in order to
remove problems encountered in oxytocin admin-
istration, midwives and nurses recommend in a
similar way that doctors should follow up patients
more regularly. This situation can be explained as
there is a confusion relating to responsibility allo-
cation between doctors and nurses during the fol-
low-ups. If there were protocols in obstetric clinics
which clearly indicate responsibilities of both doc-
tors and midwives and nurses during oxytocin
administration this confusion would be rarely

encountered. However in our study only a small
number of doctors and nurses have the view that
problems can be diminished with the presence of
a oxytocin treatment protocol. 

Majority of the doctors expect from midwives
and nurses to follow-up patients and dropping
speed of oxytocin. As we determined in our study,
problems resulted from irregular follow-up of oxy-
tocin infusion speed and patients by midwives and
nurses may lead doctors to state such an expecta-
tion. 

On the other hand, midwives and nurses stated
that they expect from the doctors to pay attention
while selecting patients and not to behave impa-
tiently. 

In conclusion, it was determine din our study
that some problems are experienced relating to
oxytocin usage, and these problems by their
nature can be prevented through preparation of a
oxytocin treatment and follow-up protocol, mater-
ial provision and training of patients. Oxytocin
treatment and follow-up protocol should be in
nature which clearly state how and in which doses
the medicine will be used, how much dropping
application should be started with, follow-ups and
frequency of follow-ups required to be performed
by midwives/nurses during the medicine applica-
tion, emergency cases to be encountered during
the medicine application and the roles of doctors
midwives/nurses during the emergency cases. 

Doctors, midwives and nurses should be in
cooperation and the roles of each in the applica-
tion should be determined in while preparing and
applying a treatment and follow-up protocol.
Institutions should remember that material defi-
ciency in obstetric clinics may cause vital results
and should attempt for provision of deficient mate-
rials. In addition, information should be provided
for health personnel in hospitals relating to patient
training methods.5
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Abstract

Objective: To investigate the frequency of genetic thrombophilia in pregnancy complicated with severe intrauterin growth
restriction in which absent or reversed end-diastolic blood flow were detected.

Methods: We presented 17 cases with diagnosed as severe intrauterine growth restriction with absent or reversed end-diastolic
blood flow and the test result of genetic thrombophilia (activated protein C resistance, protein C, free protein S antigen) were
available.

Results: Genetic thrombophilia was detected in 11 (%64.7) cases. In three cases (%17.6), two factor were estabilished. These
ratios were higher than the incidence for the normal population.

Conclusion: It seems that the frequency of genetic thrombophilia was increased in severe intrauterine growth restriction.

Keywords: Thrombophilia, intrauterine growth restriction, Doppler, pregnancy.

fiiddetli intrauterin geliflme yetersizli¤i olgular›nda genetik trombofili s›kl›¤› 

Amaç: Umbilikal arterde diyastol sonu ak›m kayb› veya ters ak›m saptanan fliddetli intrauterin geliflme yetersizli¤i (IUGY) olgula-
r›nda trombofili s›kl›¤›n› saptamak.

Yöntem: 2003-2005 tarihleri aras›nda umbilikal arterde diyastol sonu ak›m kayb› veya ters ak›m saptanan ve genetik trombofili
testleri yap›lm›fl (aktive protein C rezistans›, protein C aktivitesi, serbest protein S antijenitesi) fliddetli intrauterin geliflme yeter-
sizli¤i saptanan 17 olgunun sonuçlar› incelendi.

Bulgular: Onbir vakada (%64.7) trombofili saptand›. Üç olguda (%17.6) iki faktör pozitifli¤i mevcuttu. Bu oranlar normal top-
lum için bildirilen de¤erlerden yüksektir.

Sonuç: fiiddetli intrauterin geliflme yetersizli¤i saptanan olgularda daha yüksek oranda genetik trombofiliye rastlanabilir. 

Anahtar Sözcükler: Trombofili, intrauterin geliflme yetersizli¤i, Doppler, gebelik.

Frequency of Genetic Thrombophilia in Severe
Intrauterine Growth Restriction
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Introduction

Genetic thrombophilia is used to define a

group of genetic hypercoagulability disorder that

can cause thrombosis. Factor V Leiden (FVL),

methylenetetrahydrofolate reductase, prothrombin
G20210A mutations and protein C, protein S and
antithrombin III deficiencies are commonly speci-
fied from this group. Recent studies give rise to
thought that there may a relationship between
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genetic thrombophilia and obstetric complica-
tions.1 There are many retrospective and some
prospective studies about the relationship between
genetic thrombophilia and intrauterine growth
restriction in the literature. But these studies is a
heterogenic group because methods selecting the
patient and number of patients; the results dis-
agree with each other. Publications that examine
the relationship between intrauterine growth
restriction and genetic thrombophilia whose num-
ber of case is relatively low give rise to thought
that genetic thrombophilia can be one of the rea-
sons for intrauterine growth restriction.2-8 But this
relationship is not observed in the larger series.9,10

Infants with low birth weight according to
pregnancy week form a heterogenic group. Some
group of these infants is unable to develop for the
reason of malnutrition reasoning from placental
deficiency. Other group includes the healthy
infants structurally small and abnormal infants hav-
ing fetal abnormality, chromosome aberrations or
transmitted the intrauterine disease.

It is known that more thrombotic processes are
seen more for the cases showing preeclampsia and
intrauterine growth restriction than the normal
infants in the placenta studies.11-13 Although there
are contrary studies, it is thought that genetic
thrombophilia should cause placenta deficiencies
and intrauterine growth restriction by causing dis-
orders during placenta thrombosis or placenta for-
mation.11,12,14-16 But, in almost every case-control
cohort and studies examining low birth weights
and genetic thrombophilia intrauterine growth
restrictions are defined as the cases below the def-
inite percentile fetal weight or standard deviation,
cases detected placenta deficiencies are not sepa-
rately defined. In actuality, most part of the infants
being smaller than expected according to the preg-
nancy week, normal or abnormal, consists of
infants structurally small.

Consequences of few studies classifying the
cases by naming Doppler in English literature are
inconsistent.5,8 In our study, thrombophilia inci-
dence is stated for some group of low birth
weighted infants having diastole end current loss
of umbilical artery or inverse current.

Methods
Results relating to 17 patients that the genetic

thrombophilia tests were studied and cured for
diastole end current loss of umbilical artery or
inverse current between the years 2003-2005 are
retrospectively evaluated. Examined factors
include C resistance, protein C, protein S tests. In
addition, lupus anticoagulant and anticardiolipin Ig
G, Ig M and anti phospholipids Ig G, Ig M test
results were also investigated.

Laboratory Method: Free protein S antigen was
measured by colorimetric method using enzyme
elinked immunosorbent assay (ELISA)
(Asserachrom free protein S, Diagnostica Stago,
Asniéres, France) and Protein C Stachrom protein
C (Automated Coagulation Laboratory, Diagnostica
Stago, Asnieres, France). APC resistance was mea-
sured with STA®-Staclot® Protein C kit (PTT-LA
Lupus Anticoagulant aPTT-based reagent,
Diagnostica Stago, Asniéres, France). Plasma anti-
cardiolipin and anti phospholipids antibody was
measured with commercial ELISA kits. Normal val-
ues used for abnormal test results are given in the
Table 1.

Study does not include a control group.
Thrombophilia incidences informed in normal
population are used in order make a comparison.17-

19

Results
List of the patients are given in the Table 2.

Weight of all the infants were under 5% according
to their gestation weeks. None of the patients had
anti phospholipids antibody syndrome. In 11 of

Test Positive value

APC-R <120 sn

Pro C < %60

Pro S < %40

APTT-LA >48 sn

Anticardiolipin Ig G >12 MPLU/m

Anticardiolipin Ig m >12 GPLU/ml

Antiphospholipids Ig G >12 RU/ml

Antiphospholipids Ig m >12 RU/ml

Table 1. Reference values of the tests.
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the patients at least one (64.7%), in three of them
two genetic thrombophilia were seen (Table 3).
When it is compared with the ratios declared for
the normal society, the ratio of thrombophilia was
significantly higher for the patients in the work
group (Table 3). The fourth, 6th, 7th and 8th cases
there were intrauterin exitus. Interestingly, three of
these cases, thrombophilia were detected (6th, 7th

and 8th). 

Discussion
In our study, at least one thrombophic factor

was detected for the cases in a group which
intrauterine growth restriction was determined and
having diastole end current loss in umbilical artery
or inverse current. FVL mutation studies of the
patients are not practiced, APC resistance results
are available. While APC resistance is monitored in
pregnancy especially for the older age pregnan-

cies, VL mutation is detected in most of the cases
which APC resistance is determined. 7.1% carrier
frequency is declared for the FCL mutation of the
Turkish society.21

In one of the early studies about the issue,
Kupferminc et al detected at least one throm-
bophilia as a ratio of 50% in 44 intrauterine growth
restriction cases.2 In this study, 66% of the infants
were born before 36th week and average infant
weight was 1387 g Kupferminc et alcompared a
case having placenta deficiency and serious
growth deficiency in the 22-26 pregnancy weeks
with 52 normal pregnancies in their later published
series. Thrombophilia frequency was 69% for the
group having growth deficiency and 14% for the
control group. 10 of the 13 infants recorded
intrauterin exitus before the 25th pregnancy week
had thrombophilia in accordance with our study.
While 33% frequency of twice and more throm-
bophilia factors were detected for the intrauterine
growth restriction group, none of the patients in
the control group had thrombophilia.

Verspyck et al observed a relationship between
intrauterine growth restriction and thrombophilia
in a study including 203 infants having a fetal
weight below 3%. Interestingly in this study, none
of the informed 34 infants having diastole end cur-
rent loss had thrombophilia factors.8

Mc Cowan et al investigated the abnormal
Doppler findings detected SGA infants separately
in their study including 145 structurally small
intrauterine growth restriction cases and 290 nor-
mal pregnant.9 When a general compare is done
thought the study, there were no differences
between the infants SGA infants and control group
about the thrombophilia incidence. But, they
declared an increase in the frequency of throm-
bophilia in a group of abnormal Doppler detected
infants especially of the ones having a weight less
than 3% although there was no statistically signifi-
cant difference. 

In a recent metaanalysis, the relationship
between FVL and prothrombin gene mutation and
intrauterine growth restriction is searched.22 While
a statistically significant heterogeneity between the
studies included in the metaanalysis was detected,
it was stated that there should be a relationship
between prothrombin gene mutation and intrauter-

Nr APC-R Pro CR F-Pro S Pregnancy week Weight (g)

1 N N N 32 900

2 N N A 31 850

3 A N N 30 950

4 N N N 28 600

5 A N N 32 1100

6 A N A 27 400

7 A N A 31 900

8 N A N 32 720

9 N N N 31 1000

10 N A N 32 900

11 N N N 33 1200

12 N N A 34 1350

13 N N A 31 950

14 N N N 33 1200

15 A N A 33 1050

16 N N N 32 900

17 N N A 31 900

Tablo 2. List of the patients.

N: normal, A: abnormal

Test Case

n (%) Normal population (17-19)%

APC-R 5 (29.4) <15

Pro C 2 (11.8) 0.2-0.4

Pro S 7 (41.2) 0.3-0.13

Toplam 11 (64.7)

Table 3. Test results.
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ine growth restriction (OR approximately 2.4).
Interestingly, when intrauterine growth restriction
diagnosed series were separately evaluated for the
fetal weights under 10 and 5%, relationship
between FVL/prothrombin gene mutation and
intrauterine growth restriction existed only for the
series having the fetal weights under 5%. When it
is considered that the cases of severe intrauterine
growth restriction developed depending on the
placenta deficiency are most commonly seen for
the group having the fetal weights under 5%, it is
seen that there should be a relationship between
severe intrauterine growth restriction and FVL and
prothrombin gene mutation.

In the present literature, there is no evidence
supporting the routine thrombophilia scanning for
the pregnancies which severe intrauterine growth
restriction is detected. We believe that the separate
classification of he cases which placenta deficien-
cy is detected will help to clarify the subject.
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Abstract

Objective: The purpose of this study was to determine the serum levels of nitric oxide (NO) metabolites in pregnant women
with preeclampsia and to find out any relation between the pathogenesis of preeclampsia and NO levels. 

Methods: In this prospective, case-control study, venous blood samples were collected from pregnant women with preeclamp-
sia (n=30) and age-matched healthy pregnant women (n=30). The serum fractions of these samples were assayed for total nit-
rite/nitrate levels. The outcomes of the pregnancies were evaluated and groups were compared to each other for the clinical
characteristics and NO metabolites. Student’s paired t-test and χ2 test were used for the statistical analysis. P value less than
0.05 was considered statistically significant. 

Results: The mean total serum levels of nitrite/nitrate in pregnant women with preeclampsia and healthy pregnant women we-
re 59.0 ± 15.55 µmol/L and 41.0 ± 10.37 µmol/L respectively. There were significantly higher total nitrite/nitrate levels in the
maternal serum of preeclamptic women (p<0.05). Also, significantly higher nitrite/nitrate levels were found in severe preeclamp-
tic women compared with those of mild preeclamptic and healthy pregnant women (p<0.05). 

Conclusion: Maternal serum levels of NO metabolites were higher in pregnant women with preeclampsia and it was directly
related with the severity of the disease. This may be a compensatory mechanism to increase the blood flow to uteroplacental
unit in preeclampsia.

Keywords: Pregnancy, nitric oxide, preeclampsia, nitrite, nitrate.

Preeklampsili gebelerde maternal serum nitrik oksit metabolitlerinin seviyeleri

Amaç: Bu çal›flman›n amac›, preeklamptik gebelerdeki nitrik oksit (NO) metabolitlerinin serum seviyelerini tespit etmek ve NO se-
viyesi ile preeklampsi aras›nda bir iliflki olup olmad›¤›n› ortaya ç›kartmakt›r. 

Yöntem: Bu prospektif, vaka kontrollü çal›flmada preeklampsi tan›s› konulmufl gebe kad›nlardan (n=30) ve benzer yafl grubun-
daki sa¤l›kl› gebelerden venöz kan örnekleri al›nd›. Al›nan kan örneklerinin serum fraksiyonlar›nda toplam nitrit/nitrat konsant-
rasyonu hesapland›. Daha sonra her iki grupdaki gebeliklerin sonuçlar› araflt›r›ld› ve iki grup klinik özellikleri ile NO metabolitleri
aç›s›ndan birbirleri ile karfl›laflt›r›ld›. ‹statistiksel de¤erlendirme için eflli t-test ve χ2 test kullan›ld›. 0.05’den küçük p de¤eri istatis-
tiksel olarak anlaml› kabul edildi. 

Bulgular: Preeklamptik ve sa¤l›kl› gebelerde ortalama toplam nitrit/nitrat seviyeleri s›ras›yla 59.0 ± 15.55 µmol/L ve 41.0 ± 10.37
µmol/L olarak bulundu. Preeklamptik gebelerin maternal serumlar›nda toplam nitrit/nitrat seviyeleri anlaml› derecede daha yük-
sekti (p<0.05). Ayr›ca fliddetli preeklampsi tan›s› alan gebelerdeki nitrit/nitrat seviyeleri, hafif preeklamptik ve sa¤l›kl› gebelerle
karfl›laflt›r›ld›¤›nda, anlaml› derecede yüksek saptand› (p<0.05). 

Sonuç: Bu çal›flmada NO metabolitlerinin maternal serum seviyeleri preeklamptik gebelerde daha yüksek saptand› ve bu yüksek-
lik preeklampsinin fliddeti ile do¤ru orant›l› olarak bulundu. Bu art›fl, preeklampside uteroplasental kan ak›m›n› art›rmaya yönelik
kompensatuar bir mekanizma olabilir.

Anahtar Sözcükler: Gebelik, nitrik oksit, preeklampsi, nitrit, nitrat.

Maternal Serum Concentrations of Metabolites
of Nitric Oxide in Preeclampsia

Levent Tütüncü1, Emine Özdemir2, Ercüment Müngen1, Ali Rüfltü Ergür1, Yusuf  Z. Yergök1

1Clinics of Gynecology and Obstetrics, GATA Haydarpafla Training Hospital, Istanbul
2Clinics of Gynecology and Obstetrics, Gölcük Marin Hospital, ‹zmit 

Correspondence: Dr. Levent Tütüncü, GATA Haydarpafla E¤itim Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul 
e-mail: ltutuncu@yahoo.com



Perinatal Journal • Vol: 13, Issue: 3/September 2005 143

Introduction
Preeclampsia is one of the most common he-

alth problems experienced by pregnant women
and it appears in approximately 5-8% of pregnan-
cies later than 20 weeks.1 This disease which is
characterized by hypertension, edema and prote-
inuria is a very important pregnancy complication
which leads to both fetal and maternal morbidity
and mortality by affecting all systems in the body.
Even though etiology and pathogenesis of preec-
lampsia could not been clarified definitely until
now, it is considered that the basic problem is dec-
reased placental bleeding appeared due to abnor-
mal cytotrophoblast invasion and extensive endot-
helium damage appeared dependent on this.2 Whi-
le sensitivity of blood walls to angiotensin II with
production of substances like this "endothelin" and
"thromboxane" as a result of endothelium damage,
it was indicated that production of vasodilator
substances like nitric oxide (NO) and prostacyclin
decreased.3

NO which is synthesized from L-arginine,
which is an amino acid, by the effect of “nitrite oxi-
de synthase (NOS) enzyme is an effective free ra-
dical which inhibits thrombocyte aggression and
leads to vasodilatation in vessels.4 This very little li-
pophilic molecule which was defined as “endothe-
lium derived relaxing factor (EDRF)"5 in first years
it was founded but then it was understood that this
is NO6,7 increases cyclic guanozine monophostate
(cGMP) concentration by activating sithozolic gu-
anilate cyclasis and thus leads to vasodilatation by
decreasing Ca++ level in-cells. NO is a gaseous
molecule, half-life of it is so short (nearly 4 se-
conds) and rapidly converts into its metabolites
nitrite (NO2) and nitrate (NO3).8 For this reason, in
majority of studies in which NO production is re-
searched concentration of its metabolites nitrite
and nitrate was measured in different samples (ma-
ternal plasma, serum, urine and various tissues,
amniotic fluid, placenta, umbilical venous blood,
cerebrospinal fluid). 

It is known that both NO production and res-
ponse to NO increase in normal pregnancy4,8 and it
is though that this increase plays a role in many
physiological mechanisms which provide continu-
ation of the pregnancy.9 For this reason, there may
be a dysfunction appear in NO system in pathoge-
nesis of preeclampsia and many studies have been
held in this issue for recent 10 years.10 However,
incompatible results were presented in these studi-

es held, and it is reported that NO level increases
in some pregnant women with preeclampsia,11,15

decreases in some of them,16,18 and does not
change in others.19,21

This study was planned with the aim of exhibit-
ing whether or not changes in nitric oxide level
play a role in pathogenesis of preeclampsia, and it
does what is the relationship between severity of
preeclampsia and nitric oxide levels, and total
serum nitrite nitrate levels were researched in
cases included in the study for this purpose. 

Methods 
30 pregnant women among those who applied

high-risk pregnancy polyclinic of our hospital and
diagnosed as preeclampsia and 30 pregnant wo-
men as control group among those who applied
antenatal polyclinic and any problem was not be
determined and who have similar characteristics
with study group were included in this study.
Control group was formed among primigravid
pregnant women who have applied our polyclinic
by matching with pregnant women with preec-
lampsia in terms of age, pregnancy week and risk
factors. The study was planned in accordance with
principles of Helsinki declaration and permit docu-
ment for study was obtained from ethic committee
of our hospital and “informed approval” document
was taken from people who participated into the
study. All pregnant women included in the study
composed of primigravid women who have comp-
leted 28th week of their pregnancy but have not
had a pregnancy later than 36th week, between 20
and 35 ages, do not have therapy pregnancy, smo-
king habit or another diagnosed systemic disease,
risk factors like (diabetes mellitus, chronic hyper-
tension, auto-immune diseases, chronic kidney fa-
ilures, urinary infection, cardiovascular diseases,
thyroid dysfunction, infective diseases etc.), do not
take any medical treatment other than iron and fo-
lic acid, for whom any fetal anomaly was not diag-
nosed and have monomer pregnancy.

ACOG criteria were used for preeclampsia di-
agnosis.1 Accordingly tension arterial value, measu-
red in sitting position at least for two times after a
15 minute rest and in 6 hour intervals even though
normotensive is known before 20th week of preg-
nancy, being higher than systolic 140 mmHg and
diastolic 90 mmHg and determining proteinuria
higher than 300mg in 24 hour urine was consid-
ered as preeclampsia. In case tension arterial value
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measured in the same conditions is systolic 160
mmHg, diastolic 110 mmHg, more than 5 g pro-
teinuria is determined in 24-hour urine, urine out-
flow lesser than 500 ml in 24 hour, fetal growing
retardation, thrill or kidney dysfunction is deter-
mined “severe preeclampsia” was diagnosed.  

For all pregnant women included in study and
control groups full blood, full urine, kidney functi-
on tests, liver function tests, preprandial blood su-
gar, viral hepatitis indicators, indirect Coombs test,
protein in 24-hour urine, creatine, urine culture
examinations and fundus examination were held.
In addition fetal monitor, ultrasonography and fe-
tal Doppler researches were held in all of pregnant
women in order to determine the situation of fetal
well-being. A diet lack of nitrite and nitrate (which
does not include spinach, beet and cooked meat)
was given to all pregnant women included in the
study for 24 hour and peripheral venous blood
was drawn following an 8-hour hunger for the pur-
pose of determining serum total nitrite/nitrate va-
lue before starting any treatment for preeclampsia.
Serum fractions of drawn blood were separated
and preserved at 70°C in order to research on mass
after the end of study period. 

Measurement of serum total nitrite/nitrate levels
was performed by a technician who is not infor-
med about the study after all pregnant women had
procreated. The method described by Cortas and
Wakid was used in measurement of serum total
nitrite/nitrate levels.22 This method is based on
principle of degradation of nitrate to nitrite thro-
ugh copper covered cadmium granules and me-
asurement of obtained nitrite together with exis-
ting nitrite in the atmosphere. The method of stan-
dard adding was used in order to remove effect of
inhibitors like ascorbat etc. 

All data in the study were given as ± standard
deviation. Statistical evaluations were conducted
by using SPSS Ver. 11.0 (Chicago, IL, ABD) prog-
ram, and independent groups with t-test ki square
test, p<0.05 was considered statistically meaning-
ful. 

Results 
30 pregnant women with preeclampsia 10

among which was diagnosed as slight, 20 as seve-
re preeclampsia and 30 healthy pregnant women
as control groups were included in the study.
When general characteristics of pregnant women

included in the study were decided, a significant
difference cannot be determined between preg-
nant group with preeclampsia and healthy preg-
nant women included in control group in terms of
pregnancy week in which samples were taken for
control of age and nitrite/nitrate serum levels
(p>0.05). Nonetheless, average systolic and diasto-
lic tension arterial values and protein amount de-
termined in 24-hour urine were founded signifi-
cant high in pregnant women with preeclampsia
who form study group (p<0.05). Pregnancy period
in pregnant women with preeclampsia and avera-
ge birth weight of newborn babies were also foun-
ded significant lower compare to control group
(p<0.05). In addition, 63.3% caesarean rates in
study group was determined significant higher
compare to control group in which this rate is
33.3% (p<0.05). While perinatal in one pregnant
and postnatal fetal loss in one pregnant was obser-
ved in the study group, no fetal loss was observed
in pregnant women included in control group.
General characteristics of pregnant women inclu-
ded in the study and differences between the gro-
ups were presented in Table 1. 

Maternal serum average nitrite/nitrate level in
pregnant women with preeclampsia who form
study group was founded as 59.0 ± 15.55 µmol/L.
this values was determined as 41.0 ± 10.37 µmol/L
in the control group and there was a statistically
significant difference between two groups (p<0.05)
(Table 2). When mild and severe preeclamptic
pregnant women were evaluated separately mater-
nal serum average nitrite/nitrate values were deter-
mined respectively as 51.8±13.63 µmol/L and
73.8±6.0 µmol/L.  The value determined in the gro-
up with severe preeclampsia was a significant hig-
her value statistically compare to both the group
with mild preeclampsia and the control group
(p<0.05).

Discussion  
In many studies conducted until now it was

declared that NO production increases at least in
vessel bed and uterus during pregnancy period
and this increase ensures uterus to keep silent by
decreasing contractility until accouchement activi-
ty starts and plays an important role in adaptation
of vascular structures in pregnancy.4,8 In researches
conducted for this purpose, it was indicated that
cGMP and nitrite/nitrate amount in plasma and
urine in normal pregnancies and thus NO produc-



tion also increases.9 Setting out from this point the
idea that there may be a decrease in NO producti-
on in explanation of clinic findings appeared in
pregnant women with preeclampsia unlike normal
pregnant women was come up and for this purpo-
se tens of studies were conducted and published
oriented to exhibit possible role of NO system in
preeclampsia.10-21 In majority of these studies NO2

and/or NO3 levels were searched rather than NO
half-life of which is so short in maternal and fetal
plasma.11-14,16-21 In addition to this, some studies ha-
ve been published in which NO metabolites in am-
nious fluid,23 brain-spinal cord fluid24 or cord blo-
od12,15 of pregnant women with preeclampsia were
searched. As a result of these studies incompatible
results were reported and even though it was ex-
hibited that NO system may play a role in patho-
genesis of preeclampsia, it was not clarified how
this occurs. For this purpose in studies recently
held with higher-techniques NOS isoenzymes
which take a role in NO synthesis were researched
rather than NO metabolites, but again different re-
sults have been reported and it was declared that

NOS mRNA production decreases25 or does not
change in pregnant women with preeclampsia26 or
there is no difference in NOS isoenzyme levels
which is examined with immune dying between
preeclamptic and normotensive pregnant women.27

In our study on the other hand, maternal serum
average nitrite/nitrate levels in preeclamptic preg-
nant women were found meaningfully high com-
pare to normotensive healthy pregnant women.
When the effects of NO is taken into consideration
it is expected that decrease in NO efficiency in a
preeclamptic pregnant and vasoconstriction appe-
ar dependent on this should play a role in patho-
genesis of preeclampsia, on the contrary increase
in NO metabolites makes us to think that NO sys-
tem does not have a direct role on pathogenesis of
preeclampsia, rather this is a compensator mecha-
nism oriented to decrease emerged preeclampsia
findings and increase utero-placental blood stre-
am. This result also complies with some studies
held before.11-14 In addition higher NO metabolite
levels found in severe preeclampsia group in our
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Characteristic Preeclampsia Normal pregnancy P value 

(n=30) (n=30)

Age (year) (Average±SD) 29.06±5.40 28.06±4.01 ad

Pregnancy week when the sample is taken(Average±SD) 32.6±2.8 32.1±3.0 ad

Pregnancy week in accouchement (Average±SD) 35.2±2.7 38.1±2.1 <0.05

Systolic blood pressure (mmHg) (Average±SD) 153±19 114±8 <0.05

Diastolic blood pressure (mmHg) (Average±SD) 113±14 73±6 <0.05

Protein in 24-hour urine (g) (Average±SD) 4.28±1.02 0.18±0.22 <0.05

Birth weight (g) (Average±SD) 2488±751 3226±276 <0.05

Cesarian accouchement rate 19 (%63.3) 10 (%33.3) <0.05

Perinetal death 2 (%6.66) 0 ns

SD: Standard deviation
ns: Not significant  

Table 1. General characteristics of pregnant women included in the study.

Maternal serum average  

nitrite/nitrate amount (µmol/L)

Preeclampsia (n=30) 59.0±15.55a

Mild preeclampsia (n=10) 51.8±13.63a

Severe preeclampsia (n=20) 73.8±6.0a,b

Normal pregnancy (n=30) 41.0±10.37

P value <0.05

Note: Values are presented as average±standard deviation. 
a: Significant compare to control group (p<0.05)
b: Significant compare to mild preeclamptic group (p<0.05) 

Table 2. Maternal serum nitrite/nitrate concentrations.



study can be considered as a finding which sup-
ports this thought. Similarly, Pathak et al have
founded serum nitrite/nitrate levels in preeclamp-
tic pregnant women significant higher compare to
normotensive pregnant women in their study and
declared that they determined direct proportion
between the severity of preeclampsia and nitri-
te/nitrate levels.28 Shaamash et al have also indica-
ted in their study held in 2000 there is a positive
correlation between the severity of preeclampsia
and the amount in maternal fetal circulation of NO
metabolites.12 Even in a study, which declared that
any difference was not detected between preec-
lamptic pregnant women and normotensive ones
in terms of serum nitrite/nitrate levels, NO produc-
tion was found higher in severe preeclampsia gro-
up.21 All these findings are findings which support
the result determined in our population and which
indicates that the higher the severity of preeclamp-
sia the higher NO production occurs. 

It has been maintained that this increase in NO
production and oscillation occur depending on en-
dothelium damage and oxidative stress appear in
preeclamptic pregnant women, and it was also
thought that thrombocytes, trophoblasts, desidual
and myometrial cells may also be reasons of incre-
ased NO production.13 Excess NO secreted from
these sources may be a compensator mechanism
oriented to increase vasoconstriction, thrombocyte
aggression appear in pregnant women and utero-
placental blood stream decreased as a result of
this. It was contended that pregnant women with
preeclampsia pass through four different periods
theoretically and according to this hypothesis it
was affirmed that the period in which any finding
has not been detected before estimated factor
emerged constitutes the first phase, the period in
which any clinic finding has not emerged since the
balance was continued with compensator mecha-
nisms after the estimated factor emerged constitu-
tes the second phase, the period in which severe
findings have not been determined since compen-
sator mechanisms were still effective even though
mild clinic findings emerged constitutes the third
phase, and  the period in which compensator mec-
hanisms were not sufficient any more and severe
clinic findings have been determined constitutes
the fourth phase.8 According to hypothesis bases of
compensator mechanisms in the second and third
phases are formed by NO system, after possible

factor which leads to preeclampsia emerges NO
production and oscillation starts to increase and it
prevents severe findings to emerge until last pha-
ses of pregnancy, however this cannot be suffici-
ent after a certain stage even though NO levels are
so high and then picture of severe preeclampsia
emerges. The findings obtained in our study also
support this hypothesis.

Conclusion   
In this study total nitrite/nitrate levels in mater-

nal serums of preeclamptic pregnant women were
found meaningfully high compare to normotensive
healthy pregnant women. This high level increase
in direct proportion with severity of preeclampsia.
In preeclampsia which is one of the most serious
problems appear in pregnant women NO system
may play a preventive role directed to increase
utero-placental blood stream.  However, studies
which can directly indicate NO levels in different
periods of pregnancy are required in order to de-
termine the definite role of NO in preeclampsia
pathogenesis. 
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Abstract

Objective: To investigate the results of therapeutic modalities in second trimester twins, following the birth of the first twin.

Methods: Seven cases were investigated for their clinical features and prognosis, in which cases either active conservative treat-
ment was implemented following the birth of first twin or no treatment was implemented to delay the birth of second twin.

Results : The mean gestational week was 18.7 ± 4.1 (13-26). All four cases of no treatment were miscarried. The deliveries of
the other three pregnancies with emergency cerclage, were delayed by 2, 40 and 42 days. In these cases, the perinatal prog-
nosis was unsuccessful; however there were no maternal complicatioins.

Conclusion: For multiple pregnancies with limited survivability, delayed delivery of the second twin could be tried; the result
of prognosis may not be positive in all cases.

Keywords: Multipl pregnancy, selective delivery, emergency cerclage, delayed delivery of second twin, conservative manage-
ment.

Gebeli¤in ikinci trimesterinde ikizlerden birinin do¤umunu takiben konservatif yaklafl›m

Amaç: ‹kinci trimester ikizlerde birinci fetüsün do¤umunu takiben tercih edilen tedavi seçeneklerinin sonuçlar›n›n araflt›r›lmas›.

Yöntem: Birinci fetüsün do¤umundan sonra aktif konservatif tedavi yap›lan veya herhangi bir tedavi uygulanmayarak ikinci
fetüsün do¤umu geciktiren yedi vaka klinik özellikleri ve prognoz yönünden irdelendi.

Bulgular: Gebelik haftas› ortalama 18.7 ± 4.1 (13-26) bulundu. Konservatif davran›lan olgular›n dördü de kaybedildi. Acil serk-
laj uygulanan üç gebelikte ikinci fetüsün do¤umu 2, 40 ve 42 gün süre ile geciktirilebildi. Bu olgularda perinatal prognoz olum-
suz olmakla birlikte maternal komplikasyona rastlanmad›.

Sonuç: Yaflayabilirlik s›n›r›na yak›n ikizlerde ikinci fetüsün geciktirilmifl do¤umu  denenebilir, ancak prognoz her zaman yüz
güldürücü olmayabilir.

Anahtar Sözcükler: Ço¤ul gebelik, selektif do¤um, acil serklaj, ikizlerde geciktirilmifl do¤um, konservatif yaklafl›m. 
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Introduction
The frequency of multi-fetal pregnancies have

increased significantly in the last 20 years because
of ovulation induction and IVF.1 multi-fetal preg-

nancies carry high risk of premature birth and as a

result of perinatal morbidity and mortality.2 In

these pregnancies following the delivery of the

first fetus the other fetus or fetuses are born a short



time after. Usually because of premature birth the
prolongation of the time between the delivery of
the fetuses and viability of the fetuses born after is
rare.3 there is no consensus on the procedures that
can be performed following the birth of one of the
twins to prolong the gestation for the unborn fetus.
For this purpose interventions like emergency cer-
clage, tocolysis have been tried and 2 to 107 days
were gained and the prognosis of the newborns
varied.4,5

In this presentation, we aimed to investigate
the effects of the approaches taken in diamniotic-
dichorionic cases where only one fetus were born
to the duration and prognosis of the pregnancies.

Methods
Between the years 2000 and 2004, in seven

twin pregnancy cases attending with a threat of
abortion or premature birth in the first or second
trimester of pregnancy, with the first fetus deliv-
ered and the second followed up in our clinic,
demographic data, the clinical approaches that
were followed, methods of intervention, the length
of time the pregnancies could be prolonged and
the morbidity and mortality of the pregnant
women and fetus were assessed retrospectively.
Cases in which active conservative approach was
taken and spontaneous follow up was done were
selected randomly.  

Results
In the cases investigated the gestational week

was between 13 and 26, in average was 18.7 ± 4.1.
The average age of the women were 27.8 ± 5.9
(18-34). The average number of pregnancies was
2.8 ± 1.8, the number of children living were 1.4 ±
1.5. Two patients were nullipara; the other 5 pati-
ents were multipara. Two of the women achieved
pregnancies after infertility treatment (Table 1). 

In all of the cases except one both of the fetu-
ses were alive and all the pregnancies were dicho-
rionic diamniotic. While four of the cases were fol-
lowed up spontaneously cerclage was performed
in three. The families requested that the pregnancy
be prolonged, cerclage was recommended by us,
but important risks such as sepsis were explained
in detail and consent was taken before the proce-
dure.  In the three cases in which emergency cerc-
lage were preformed all the procedure was perfor-
med under general anesthesia in operation rooms
and smear was taken for bacteriological investiga-
tions in trandelenburg position. Following the liga-
tion of the umbilical cord from above with a mate-
rial that is not absorbed, front and back cervix
walls were caught by forceps, 5 mm Mersilene Ta-
pe (Ethicon RS-21, Ethicon Inc, Somerville, New
Jersey, USA) was used and ligation was done with
the Mc Donald method. Indometacin and nifedip-
ine were given to the patients who had cerclage
before the 20th gestational week as tocolytics and
after the 20th week parenteral ritodrin was given. 

Age Case G,P,C Gestational Cerclage Tocolysis Antibiotic Birth Apgar Delay Survival

age weight (g) score (1’-5’) (day)

1 25 4,3,0 17 Mc Donald Nifedipine Ampicillin

Indometacin Metranidazole 150 / 550 4/2 42 - / -

2 32 2,0,1 13 Mc Donald Nifedipine Ampicillin

‹ndometacin Metranidazole 80/280 0/0 40 -/-

3 23 1 20 Mc Donald Ritodrin Ampicillin

Metranidazole 320/380 4/0 2 -/-

4 34 4,3 21 Not done Not done Ampicillin

Metranidazole 400/470 4/0 4 -/-

5 31 6,3,2 26 Not done Not done Ampicillin

Metranidazole 770/1080 6/4 7 -/-

6 32 2,1 18 Not done Not done Ampicillin

Metranidazole 190/240 2/0 3 -/-

7 18 1 16 Not done Not done Ampicillin

Metranidazole 100/230 2/0 3 -/-

Table 1. Following the birth of one of the twins demographic characteristics cases that cerclage is performed and not performed.
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Prophylactic antibiotic (ampicillin + metronida-
zole) for 10 days was planned for all the patients
and even if there was an abortion this treatment
was used. In daily follow up the fetal heart sounds
fever, uterine sensitivity, control of discharge and
leucocyte number were examined.  All the patients
were hospitalized following the birth of the first fe-
tus. Usually going back to everyday activities were
permitted within a week as vaginal discharge dec-
reased. The women who left the hospital after 10
days were followed by weekly ultrasonography for
fetal parameters, for infection criteria tests were
performed first weekly than once in 15 days. 

The four cases followed up conservatively had
abortion or delivery within 3 to 7 days. In two of
the three cases in the cerclage group a duration of
40 and 42 days were gained, one case had aborti-
on within 48 hours. All the fetuses were born with
vaginal labor. The first minute and fifth minute Ap-
gar scores of all the fetuses were under 5. Of the
first fetuses born four were born vaginally, four
males and three females. Among these one was
dead at birth; others were alive but were lost wit-
hin the first 24 hours. In all the cases the reason of
death was high degree of prematurity. The interval
between the first fetuses and the ones born after
being delayed was between 2 and 42 days (28.0 ±
22.5).  In the postpartum assessment of the placen-
tas all were found to be diachronic. Significant ma-
ternal morbidity was not seen in those who had
serclage and those who did not have during the
follow up time and post abortion-birth.  

Discussion
In multi-fetal pregnancies the expectation as a

result of premature rupture of membranes in the
second trimester is the delivery of the fetuses with
short  intervals. Sometimes following the birth of
the first fetus contractions may cease. The com-
mon approach today is to facilitate the birth of the
second fetus because of poor results.6 In 1880 Car-
son 1880 published the first case where 44 days
were present between the birth of the twins.7 In
1994 Kalchbrenner et al developed a protocol for
delaying birth and the cases to be selected.8 Accor-
ding to this: 

1. The multi-fetal pregnancy should be betwe-
en 18 and 24 weeks, 

2. The second pregnancy should be diamniotic, 

3. The pregnancy sac to be preserved should
not be damaged, 

4. These should not exist: fetal distress, placen-

ta decolmant and intraamniotic infection. Although
in literature presentations made on this subject and
many retrospective case series are present there is
no randomized trial conducted. Especially there is
no controlled study comparing emergency cercla-
ge with prophylactic cerclage or bed rest.9 because
of this in terms of proof dependent medicine ma-
king the last decision in solving this problem does
not seem possible. Novy compared 39 second tri-
mester cases with emergency cerclage with 31 se-
cond trimester cases who had bed rest, in the gro-
up who had cerclage fetal survival was 80% and in
the other group 75%.10 In another study fetal survi-
val in 20 emergency cases were found to be 55%,11

and in 32 second trimester emergency cerclage ca-
ses 48% fetal survival was detected.12 the average
prolongation times of the above pregnancies were
stated as 1 to 14 days. These comparisons do not
give net results to the clinicians for the manage-
ment of such conditions because the case groups
are small, selection criteria are in sufficient and
there is prejudice in selection. 

In our cases especially in the smallest one the
fact that the pregnancy was achieved after IVF and
the persistent behavior of the family caused cerc-
lage to be performed at the very beginning of the
second trimester, the pregnancy could be prolon-
ged until the 20th week, but could not be prolon-
ged longer. Under intensive follow up conditions
and close clinical follow up a 2 to 42 day delay in
the pregnancies we followed up was possible.
This interval was longer in those who had a cerc-
lage. In the pregnant women we investigated no
comment on survival could be made because the
delivery times were very early. 

There are not enough data to decide on the ad-
vantage of prophylactic antibiotic use in emer-
gency cerclage cases. Of the three studies conduc-
ted on this subject two are for the use of prophy-
lactic antibiotics and one is against.13-15 we prefer-
red using prophylactic antibiotics. 

In literature there is also no consensus on the
usage of prophylactic tocolytic therapy to delay
the birth of the second twin. In a study conducted
prophylactic tocolysis had positive input to the 23
of the 25 patients.16 In his own series Wittmann
thinks that tocolysis is not helpfull.17 we used indo-
metacin, nifedipine and after the 20th week paren-
teral tocolysis in our cases and were successful in
two of the three cases in short and middle term. 

Some researches let the patients exit the hospi-
tal after the cerclage. We preferred 10 days of hos-
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pitalization and bed rest, and performed weekly
follow ups in the next period.

Under the conditions of our country emergency
cerclage should not be accepted as a standard app-
roach to prolong the intervals between deliveries
in pregnancies less than 24 weeks. But after the
24th week when fetal viability starts it could be a
method that improves the prognosis of the fetus by
preventing the complications of premature birth.
In our cases emergency cerclage did not prevent
premature birth but prolonged the duration of the
pregnancy. Although the number of cases were
low, this prolonged time seems to improve the sta-
tus and life conditions of the infant born prematu-
rely because the application date is in more advan-
ced gestational weeks. Besides, this additional time
gained may provide time for the corticosteroids
used to mature the fetal lungs. In such situations
the risk of the premature birth of the baby and the
risk of the anesthesia and tocolysis applied to the
mother must be balanced. Risks should be expla-
ined and the patient should be prepared psycholo-
gically.

Conclusion
Delayed premature labor may be a beneficial

approach in twin pregnancies in which one of the
fetuses are born. This management strategy is ge-
nerally referred to as conservative therapy. Active
conservative therapy, bed rest, continuous hospita-
lization or hospitalization in intervals, high ligation
of the umbilical cord of the first twin born, tokoly-
tic therapy, antibiotic therapy either continuous or
at intervals, in addition starting corticosteroids af-
ter 26th week, although there is no net consensus
cerclage may be preferred in these cases. Regular
clinic and ultrasonographic examinations and la-
boratory follow up should be done for the signs of
chorioamnionitis that is a contraindication for con-
servative therapy. Because such pregnancies are
not encountered frequently prospective studies are
difficult to make and only retrospective studies can
be found on this subject. In the studies published
there is not enough information about the medium
and long term development of the surviving ne-
onates. Although restricted the information obta-
ined from these small series show that pregnanci-
es can be extended in the second trimester until
40-42nd day. After the 22-24th gestational weeks
such interventions conducted at tertiary centers
may be helpful in some cases with the as long as
informed consent is taken. But it must be remem-

bered that interventions performed previously may
cause harm instead of help. 
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Abstract

Objective: To investigate the incidence of early diastolic notch in uterine artery Doppler measurements and analyze relation-

ship of early diastolic notch with perinatal outcome such as preeclampsia, preterm delivery, intrauterine growth retardation,

neonatal birth weight and apgar scores.

Methods: Two hundred sixty-one pregnant women underwent uterine artery Doppler measurements at 24 weeks of gesta-

tion. Patients were divided in two groups. Group 1: Early diastolic notch negative and group 2: Early diastolic notch positive.

The relationship between early diastolic notch and perinatal complications were assessed prospectively.

Results: Of 243 consecutive pregnancies, early diastolic notch was observed in 41 (16.8%) patient. Mean value of uterine artery

pulsality indices, resistivity indices and neonatal birth weight were statistically different between the two groups (p = 0.00).

Preeclampsia, and preterm delivery were significantly frequent in group 2.

Conclusion: Diastolic notch might be an important indicator for early identification adverse perinatal outcomes such as preterm

birth, intrauterine growth retardation. 

Keywords: Doppler ultrasonography, diastolic notch, perinatal outcome.

Düflük riskli gebelerde arteria uterina’da elde edilen erken diyastolik çentiklenmenin gebelik
sonuçlar› ile iliflkisi

Amaç: Doppler ultrasonografide arteria uterina’da elde edilen erken diyastolik çentiklenme s›kl›¤›n›n saptanmas› ve erken diyas-

tolik çentiklenme varl›¤›n›n, fetal do¤um a¤›rl›¤›, do¤um sonras› apgar skorlar›, erken do¤um, intrauterin geliflme gerili¤i ve pre-

eklampsi geliflimi gibi perinatal sonuçlar ile iliflkisinin araflt›r›lmas› amaçland›.

Yöntem: Antenatal poliklini¤ine baflvuran düflük riskli tek fetus gebeli¤i olan, 261 olguya 24. gebelik haftas›nda ultrasonogra-

fik inceleme yap›ld›. Anomali tespit edilmeyen gebelere bilateral uterin arter Doppler kan ak›m analizi yap›ld›. Prospektif olarak

olgular iki gruba ayr›ld›. Grup 1: Erken diyastolik çentiklenme izlenmeyen grup ve Grup 2: Erken diyastolik çentiklenme izlenen

grup. Daha sonra bu gebelikler do¤uma kadar takip edilerek perinatal sonuçlar belirlendi.

Bulgular: Doppler ultrasonografisi yap›lan 243 gebenin 41’inde (%16.8) Erken diyastolik çentiklenme izlendi. Grup 1 ve grup

2’de yenido¤an do¤um a¤›rl›klar› (p = 0.00), uterin arter Pulsatilite indeksi ve Rezistans indeksi de¤erleri aras›nda (p = 0.00) is-

tatiksel olarak anlaml› fark tespit edildi. Preeklampsi, düflük do¤um apgar skoru ve erken do¤um aç›s›ndan grup 1 ve grup 2 ara-

s›nda istatiksel olarak anlaml› fark saptand›.

Sonuç: Düflük riskli gebelerde geliflebilecek preeklampsi, intrauterin geliflme gerili¤i, erken do¤um gibi komplikasyonlar için an-

tenatal takip s›ras›nda Doppler ultrasonografide uterin arterde çentiklenme varl›¤› önemli bir bulgu olabilir. 

Anahtar Sözcükler: Doppler ultrasonografi, diyastolik çentiklenme, perinatal sonuçlar.
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Introduction
Diseases that may be causes of perinatal morta-

lity and morbidity such as preeclampsia, intrauteri-
ne growth retardation (IUGR) are often seen in the
third month or even just before the time of  birth.
Pathophysiologic mechanisms are believed to ori-
ginate at the earlier times in pregnancy.1,2 During
the period of a normal pregnancy beginning from
the first three months till the 24th week, becoming
more evident as time goes by, there is an increase
in the diastolic blood flow of the uterine vessels.
The high resistant blood flow seen in the uterine
artery untill 12-14 week pregnancy is replaced by
the low resistant flow after trophoblast invasion in
the spiral arteries takes place.3

In the patients who are determined to have
high resistance index (RI) and high pulsatility in-
dex (PI) in Doppler ultrasound examinations, the
frequency to have preeclampsia, IUGR and placen-
tal failure compared to the ones who have normal
Doppler ultrasound  findings has been found to be
higher.4 Early diastolic notch (EDN) within the ute-
roplacental Doppler flow curves during the second
half of pregnancy shows a pathologic flow turn  in
the spiral artery region, probably due to inadequ-
ate trophoblast invasion during the time of placen-
tal formation.

In this study the objective was to study,at the
24th week,  the incidence of early diastolic notch in
uterine artery Doppler measurements and analyze
relationship

of early diastolic notch with perinatal outcomes
such as preeclampsia, preterm delivery, intrauter-
ine growth retardation, neonatal birth weight and
apgar scores of the low risk population of preg-
nants who applied to the policlinic. 

Methods
The low risk pregnants, who applied to the an-

tenatal clinics of the Department of Gynaecology
in Mersin University, Faculty of Medicine between
July 2003 and June 2004 got involved in this study.
Doppler ultrasound examination was applied to
261 patients, in whom no  fetal anomaly had been
observed by ultrasound examination, who did not
have preeclampsia, IUGR, preterm delivery, history
of intrauterine death, systemic diseases such as

chronic hypertension, diabetes and kidney disease
and risk factors during their previous pregnancy,
and who had one fetus, at the 24th week of preg-
nancy. The results of pregnancy could not be reac-
hed in 18 patients, because some did not apply to
Mersin University Hospital for their follow-ups,
and some had the antenatal follow-ups at other
hospitals. The results of 243 cases, whose measu-
rements were taken by Doppler ultrasonography at
the 24th week and whose perinatal results could
completely be obtainded, were studied. All of the
patients, who got involved in the study, were gi-
ven approval forms, as demanded by Mersin Uni-
versity ethics committee.

Technics: Ultrasonography and Doppler me-
asurements werre applied to all of the  patients by
the same person (GÖ). For the ultrasonography
measurements General Electric Logic 500 Pro ultra-
sound machine (Wi, USA) and C357 abdominal
probe were used. All of the pregnant women res-
ted by sitting for about 15 minutes before Doppler
ultrasonography examination took place, and blo-
od pressure levels were taken. First fetal biometry
measurements were made. Analysis of both uteri-
ne artery blood flow  were made for patients with
pregnancy time corresponding to 24th gestational
week and the ones who had no considerable cons-
titutional anomaly. By using Color Doppler ultraso-
nography, the place, where uterine arteries cross
the the external illiac arteries, was determined. By
using “cut-flow” pulse-wave Doppler, flow rate
wave forms at  the portion of the artery on the si-
de of uterus was recorded.5 RI and PI values of
right and left uterine arteries were evaluated sepa-
rately. After consecutive five waves were obtained,
according to presence of EDN, cases were divided
into two groups. Group 1: Group without EDN and
Group 2: Group with EDN (Diagram 1). Then the-
se pregnancies were followed untill birth. 

For the determination of perinatal outcomes,
hospital records and the information taken from
parents were used. The cases, who had systolic
pressure > 140 mmHg and/or diastolic pressure
>90 mmHg and ≥ 500 mg/day proteinuria, were
accepted to have preeclampsia 6. Delivery before
37th week was defined as preterm delivery and
birth weight under 10th percentile with respect to
expected gestational week was defined as IUGR.
The limit to be accepted as low birth apgar score
was 5th minute apgar score ≤ 7.
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The frequency of unilateral and bilateral EDN at
the 24th week was calculated. Statistical analysises
were made by using “Student’s t-test” and the pe-
centage comparison was made by using ki-square
test. In all groups uterine artery Doppler analysis
results and perinatal outcomes were compared.
The effect of the presence of EDN on perinatal
outcomes such as  newborn apgar scores, birth
weight and  preterm delivery  was studied.  

Results
In 202 of 243 pregnant women (83.1%) diasto-

lik EDN was not observed (group 1). In 41 of 243
pregnant women (16.8%) EDN was observed
(group 2). EDN was seen 9.46% bilaterally and
7.41% unilaterally. In the group, in which EDN was
not seen, 75 women were primigravida (37.1%),
127 women were multipar (62.8%) and the average
age was 27.7 ± 5.0. Average value of PI of uterine
artery at ultrasound Doppler examination was
found to be 0.87 ± 0.36 and the average value of
RI 0.52 ± 0.11. The average birth weight of the
newborns was 3106 ± 264 (Table 1). In group 2 25
of the pregnant women (61 %) were multipar and
16 (39 %) of them were primigravida, the average
of ages of the mothers was 26.9 ± 5.0. In the
group, in which EDN was seen, the average of PI
values was 1.45 ± 0.61 and the average of RI val-
ues was 0.67 ± 0.13. The average of the weight of
the newborns was 2945 ± 527. There was no con-

siderable statistical difference of patient ages bet-
ween the groups with EDN and without EDN
(p=0.32). There was considerable statistical dif-
ference of newborn birth weights (p=0.00) and the
average of PI and RI values of uterine artery
between two groups.

When perinatal outcomes were evaluated in the
group without EDN, preeclampsia rate was found
to be 3.4%, IUGR 3%, low apgar score 1.4 %,
preterm delivery 8.4% and cesarean  section 16%
(table 2). In the group with EDN, preeclampsia
rate was found to be 12.9%, IUGR 9.8%, low apgar
score 7.3%, preterm delivery 21 % and sectio 24%
(Table 2). There was no considerable statistical dif-
ference of cesarean section rates between the
groups with EDN and without EDN (p=0.15).
There was significant statistical difference of low
apgar score at birth and preterm delivery between
two groups (Table 2). 

Figure 1. Early diastolic notch at the uterine artery Doppler ultra
sound.

Group 1 Group 2 P value

(n=202) (n= 41)

Average of age (year) 27.7  ±  5.0 26.9  ±  5.0 0.32

Pulsatility index 0.87 ±  0.36 1.45  ±  0.61 0.00

Resistance index 0.52  ±  0.11 0,67  ±  0.13 0.00

Birt weight (gramm) 3106  ±  264 2945  ±  527 0.00

Table 1. Comparison of averages of PI, RI and newborn
birth weight in Groups 1 and 2 (average ± standard
deviation).
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Discussion
Uterine artery Doppler findings within the sec-

ond trimester of pregnancy are thought to have
significant role in the anticipation of complications
that could be seen due to placental failure.
Doppler ultrasonography examination has been
used more often recently. It is a noninterventional,
simple and repeatable method, which allows the
evaluation of blood flow alterations during preg-
nancy.5,7

The muscle layer of spiral arteries turns to be a
fibrinoid structure due to the invasion of trophob-
lasts.1 Thus uteroplacental circulation becomes low
resistant. A significant increase in end-diastolic ra-
tes, in the later weeks of pregnancy, is seen. A
progressive decrease in the RI and PI values are
observed due to this low resistant flow.4 EDN, se-
en before 24th gestational week, is expected to di-
sappear after this week.8

Ther is not a method for the exact anticipation
of preeclampsia and IUGR. One of the studies, for
this goal, is Doppler analysis to find out high vas-
cular resistance. With Doppler ultrasonography
there have been many surveillance studies in low
and high risk pregnancies.9-12 Presence of  different
Doppler indices (high PI, RI values) or EDN have
been investigated in these studies. Because uterin
artery indices may show a large range of variabi-
lity due to the location of vessel section studied
and the location of placenta, many researchers cla-
im that EDN finding is more convenient rather
than uterine artery indices. 

Hafner et al  compared  PI and RI values bilat-
erally and the presence of EDN between the ones
having their first and second pregnancies  in a
study of  1102 pregnant women who were in the

22th gestational week, and they found no signifi-
cant statistical difference.13 They also found that
the location of placenta did not change Doppler
findings and that there was no significant statistical
difference between right and left uterine artery PI
and RI average values. In some studies it has been
reported that uterine artery resistance is asymetri-
cal, that it has been calculated lower on the side
of placenta, that this difference due to placental
location disappears after 24th week of gestation.14, 15

It is believed that location of placenta has no effect
on uterine artery Doppler findings after 24th week.15

In our study, just like Hafner’s study, we evaluated
PI and RI values of right and left uterine artery sep-
arately and reaching the conclusion that there was
no significant statistical difference between both
sides, we used the mean values in the evaluations.  

EDN frequency determined in uterine arteries
varies according to the week of Doppler analysis,
ratio of the risky pregnancies in the population.
Zimmermann et al found that there was EDN bilat-
erally in 8% of 172 low risk pregnancies at the 21-
24th weeks, and unilaterally in 12.2 % and in the
same study for the 175 high risk pregnant women
the ratios were 17.8% and 6.3% respectively.16

Coleman et al reported that there was EDN in 17%
of 114 risky pregnant women bilaterally, and 23%
unilaterally at the 22-24th gestational weeks. In
addition Albaiges et al determined EDN bilaterally
in 4.4% of 1757 pregnant women with no risks  at
the 23rd gestational week.18 Because placentation
has not been completed yet, Doppler analysises
made during early weeks of gestation, presence of
EDN is more often.1,4 Murakoshi et al reported that
bilaterally EDN finding with a very high ratio of
40.7% at the 18th week decreased to 6.9% in the
later gestational weeks.19 In some studies the pres-
ence of EDN seen bilaterally has a range of 3-
17%.10,11,18 Harrington et al found that there was
EDN bilaterally in 3.9% of 1326 pregnant women
with no risks in a surveillance study that took
place at the 20th and 24th weeks 10. In this study
they also reported that there was EDN bilaterally in
the Doppler ultrasonography examination at the
24th gestational week in 55% of the cases who had
preeclampsia and 18% of the cases with  IUGR.

*5th minute Apgar score ≤ 7

Clinical results Group 1 Group 2 P value

(%) (%)

Preeclampsia 3.4 12.2 0.00

IUGR 3.0 9.8 0.04

Low Apgar score* 1.4 7.3 0.03

Preterm delivery 8.4 21.0 0.00

Cesarean rate 16 24 0.15

Tablo 2. Comparison of the perinatal results in Groups 1 and 2.
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Albaiges et al evaluated the perinatal outcomes
of pregnant women, who came to the hospital for
the routine follow-ups, under the circumstances
that there was high PI measurements (≥ 1.45) and
EDN bilaterally.18 In the presence of EDN, the sen-
sitivity for preeclampsia has been reported to be
32 %. The sensitivity of fetal death and ablatio pla-
centa has been reported to be 83% and 50% res-
pectively. Cobian et al studied the relationship bet-
ween pathological uterine artery Doppler findings
(high RI ratios and diastolic EDN) in the second
trimester  and spontaneous preterm delivery retro-
spectively and found that there was no increase in
the risk.20

In a study in our country it has been reported
that the presence of EDN is more effective than ot-
her Doppler findings in the anticipation of probab-
le preeclampsia at the 18-26 week.21 Today there is
no effective therapy for the prevention of preec-
lampsia in the cases having pathological uterine ar-
tery Doppler findings during second trimester.6

Though for the close follow-ups for these pregnant
women, EDN might be a considerable finding.
When abnormal Doppler findings are found, more
aggressive approach to the patients and an incre-
ase in cesarean section rates are observed 10. In
this study we also found that the ones with EDN at
the 24th gestational week had higher cesarean sec-
tion rates. But there was no significant statistical
difference between these rates. 

Conclusion
Surveillance studies of analysis of Doppler

blood flow wave form have gained a great  accel-
eration during last 10 years owing to tecgnological
improvements. Today surveillance studies of
preeclampsia and/or IUGR in low risk pregnant
women by using Doppler ultrasonography are
controversial. There are some conclusions suggest-
ing that uterine artery Doppler ultrasonography
examination is useful only when there is EDN and
in low risk pregnant women it is a limited routine
surveillance method 22. In this study it has been
reported that the cases with EDN had an increased
risk of pregnancy complications, such as
preeclampsia, IUGR, preterm delivery. In low risk
pregnancies, predictive value of abnormal Doppler

ultrasonography findings for these complications
may be exposed in larger studies.
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Absract
Objective: To evalute the pregnancies with polyhydramnios who had delivered in our clinics and matched with control group
retrospectively.

Methods: Ninety five pregnancies with polyhydramnios (group 1) delivered were evaluated retrospectively and ninety five preg-
nancies delivered spontaneously were chosen randomly as control group (group 2) between January 1998 and June 2004 at
Obstetrics Department. The demographic characteristics, maternal age, delivery modes, neonatal weight, apgar scores, cesare-
an rates and indications, fetal anomalies, perinatal mortality rates were evaluated for each group. Student –t and Chi-squre tests
were used for statatistical analyses.

Results: The mean age of group 1 was 29.72±7.34 and group 2 was 30.74±2.01 (p>0.05). Prevalance rate of polyhydramni-
os was 1.01%. The etiology of polyhydramnios was seen as idiopathic causes 41 (43.15%), Central nervous system anomalies
21 (22.10%), gastrointestinal system anomalies 10 (10.52%), diabetes mellitus 8 (8.42%), hydrops fetalis 7 (7.36%), other fe-
tal causes 7 (7.36%), twin-to-twin transfusion syndrome 1 (1.05%). Twenty three cases (24.21%) had preterm labour, 11
(11.57%) cases were twin pregnancy in polyhydramnios group. Cesarean section rate was 35 (36.84%) in group 1 and 44
(46.31%) in group 2 (p>0.05). The most common cesarean endication was fetal distress (11.57%) in group 1 and previous ce-
sarean in group 2 (21.19%). Median birth weight was 2224 ± 1219 in group 1 and 3414 ± 521 in group 2 (p<0.001). Fetal ano-
maly rate was 37.89% in group and 3.15% in group 2 (p<0.001). Perinatal mortality rate was 54.73% in group 1 and 6.31%
in group 2 (p<0.001). 1st minutes apgar score was 3.2 ± 2.7 and 5th minutes apgar score was 3.8±3.8 in group 1 and 1st min-
utes apgar score was 7.09 ± 1.5 and 5th minutes apgar score was 8.8±1.9 in group 2 (p<0.001). 

Conclusion: Although the common seen etiologies of polyhydramnios were idopathic and central nervous system, preventab-
le causes of polyhdramnios such as Rh isoimmunisation and diabetes mellitus also plays important role in the etilogy of polyhyd-
ramnios. Improvement of antenatal care services might reduce preventable causes of polyhdramnios. Termination of anomalies
such as anencephaly at early gestasional week reduces maternal risks and economical loss. 

Keywords: Polyhydramnios, etiology, fetal anomaly.

Polihidramnios olgular›n›n retrospektif analizi

Amaç: Klini¤imizde do¤umu gerçekleflen polihidramnios olgular›n›n retrospektif analizini yapmak ve kontrol grubu ile karfl›lafl-
t›rmakt›r.

Yöntem: Ocak 1998 ile Haziran 2004 tarihleri aras›nda klini¤imizde do¤um yapan 95 polihidramnios olgusundan grup1, ayn›
dönemde miad›nda do¤um yapan ve randomize seçilen 95 normal olgudan grup 2 oluflturuldu. Her iki grubun anne yafllar›, do-
¤um flekilleri, do¤um a¤›rl›klar›, APGAR skorlar›, sezaryen oran› ve endikasyonlar›, fetal anomaliler ve perinatal mortalite aç›s›n-
dan retrospektif olarak analiz edildi. ‹statistiksel analizlerde student t ve ki-kare testleri kullan›ld›.

Bulgular: Grup 1 olgular›n›n ortalama yafl› 29.72±7.34 ve grup 2’nin ise 30.74±2.01 olarak bulundu (p>0.05). Ayn› dönemde
polihidramnios tüm gebelikler içerisinde %1.01 oran›nda bulundu. Polihidramnios etiyolojisinde s›kl›k s›ras›na göre; idiopatik 41
(%43.15), santral sinir sistemi lezyonlar› 21 (%22.10), gastrointestinal sistem anomalileri 10 (%10.52), diabetes mellitus 8
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Introduction 
Polyhydroamnios is defined as the recruitment

of 2000 ml or more amniotic fluid.1 the presence of
500-2000 ml amniotic fluid at term is accepted as
normal. It is also defined as the width of amnion
fluid pouch being more then 8 cm in ultrasono-
grapy or the amnion fluid index being more than
95% for gestational age or the amount of amniotic
fluid, amniotic fluid index (AFI) is calculated by
the addition of the vertical depth of the biggest
pouch in the four equal quadrants. In a 26-39
week pregnancy the upper border of AFI is greater
than 24 cm. Polyhydroamnios is seen in 1-3.2% of
pregnancies.2 Perinatal morbidity and mortality
increase with polyhydroamnios. In polyhydroam-
nios, the frequency of congenital abnormalities
increases but the ratios of chromosome abnormal-
ities differ between studies for some unknown rea-
son.3

In this study cases who had attended our clin-
ic because of polyhydroamnios and had delivery
were investigated retrospectively with respect to
maternal and fetal characteristics. 

Methods
A total of 95 polyhydroamnios cases who had

deliveries in the 6 year period between January
1998 and June 2004, at Dicle University Faculty of
Medicine Department of Obstetrics and Gynecology
were studied retrospectively. All the information

about the cases were obtained from the computer
and folder data. Ages of the mothers, the proce-
dure of delivery, birth weights, APGAR scores, cae-
sarian ratios and indications, fetal anomalies were
evaluated retrospectively for perinatal mortality. 95
cases who had deliveries because of polyhy-
droamnios were taken as Group 1, 95 cases who
attended the clinic at the same time interval for
term pregnancies and had deliveries were taken as
group 2 (the control group). Both groups were
evaluated retrospectively for procedure of deliv-
ery, birth weights, APGAR scores, fetal anomalies
and perinatal mortality. 

The results were evaluated by student-t test and
chi square test and SPSS 11.0 statistical program
were used, p<0.05 were accepted as statistically
significant. 

Results
95 cases who had deliveries with the diagnosis

of polyhydroamnios between January 1998 and
June 2004 were found. A total of 9318 deliveries
were performed in our clinic during this time peri-
od. The ratio of the pregnant women who had
deliveries with the diagnosis of polyhydroamnios
to all of the deliveries was 1.01%. The greatest per-
centage of our cases were idiopathic polyhy-
droamnios 43.15% (n=41). The second greatest
cause was fetal abnormalities 37.89% (n=36),
among fetal abnormalities central nervous system
abnormalities were the commonest. Among the

(%8.42), immun hidrops fetalis 7 (%7.36), di¤er fetal nedenler 7 (%7.36) ve ikizden ikize transfüzyon sendromu 1 (%1.05) ol-
guda saptand›. Olgular›n 23 (%24.21)’unda preterm eylem, 11 (%11.57)’inde ikiz gebelik saptand›. Grup 1’de 35 (%36.84) ol-
guda, grup 2’de ise 44 (%46.31) olguda do¤um sezaryen ile gerçekleflti (p>0.05). En s›k sezaryen endikasyonu grup 1’de fetal
distres (%11.57), grup 2 ise eski sezaryen (%21.19) saptand› (p>0.05). Grup 1 olgular›nda neonatal a¤›rl›k 2224 ±1 219 g ve
grup 2’de 3414 ± 521 g bulundu (p<0.001). Fetal anomali grup 1’de %37.89, grup 2’de %3.15 oran›nda bulundu (p<0.001).
Perinatal mortalite grup 1’de %54.73, grup 2’de ise %6.31 oran›nda bulundu (p<0.001). Grup 1 olgular›nda 1. dakika APGAR
skoru 3.2 ± 2.7 ve 5. dakika 3.8 ± 3.8, grup 2’de ise 7.09±1.5 ve 8.8 ± 1.9 olarak bulundu (p<0.001). 

Sonuç: Çal›flmam›zda etyolojik faktörler aras›nda en s›k idyopatik ve santral sinir sistemi anomalileri saptan›rken antenatal önle-
nebilen immünize Rh ve Diabetes Mellitus gibi sebepler de önemli yer tutmaktad›r. Antenatal bak›m hizmetlerinin artt›r›lmas› ön-
lenebilir etiyolojik faktörleri azaltabilir. Ayn› zamanda yaflamla ba¤daflmayan anensefali gibi anomalilerin erken gebelik haftala-
r›nda sonland›r›lmas› maternal riskleri azalt›r ve daha az ekonomik kayba neden olur.

Anahtar Sözcükler: Polihidramnios, etyoloji, fetal anomali.
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chromosomal causes of polyhydroamnios, Down
syndrome was present in 2 (%2.1) cases. In 8
(%8.42) of the cases because of Rh immunization
and in 1 (%1.05) because of non immune reasons
hydrops had developed. DM was found in 7 of the
polyhydroamnios cases (7.36%) (Table 1). Preterm
delivery because of polyhydroamnios preterm
23(%24.21) and twin pregnancy were found in 11
(%11.57) cases. 

When both groups were compared the average
age of group 1 was 29.72 ± 7.34, of group 2 was
30.74 ± 2.01 (p>0.05). In group 1 in 35 (%36.84)
cases, in group 2 in 44 (%46.31) cases had caesa-
rian (p>0.05). In polyhydroamnios cases caesarian
because of fetal distress was in the first line
(%11.57). 

The average birth weight of the babies belong-
ing to group 1 was (2224 ± 1219 g.) and was lower
than that of group 2 (3414 ± 521 g.) (p<0.001).
Fetal abnormality ratios in group 1 cases was
(%37.89) and were apparently higher than group 2
(%3.1) (2 hydrocephalus, 1 achondroplasia)
(p<0.001). The perinatal mortality ratios in group 1
cases (%54.73) were apparently higher than that of
group 2 (%6.31). First and 5th minute APGAR scores
were higher in group 2 cases (p<0.001).

Discussion
Amniotic fluid normally is estimated to be 200

ml at 16th week, 1000ml at 28th week, 900 ml at 28th
week and 800 ml at 40th week. Generally polyhy-
droamnios is seen in 1-3.25 of pregnancies.2

Incidence of polyhydroamnios were reported as
%0.4 by Queenan et al,1 %3.3 by Chamberlain et
al.3 in our cases polyhydroamnios was seen %1.01
in accordance with literature. 

Amniotic fluid volume changes during preg-
nancy; is controlled by dynamic relations between
maternal, fetal and placental compartments.4 When
the balance between these compartments are lost
the pregnancy is under risk.5 The most frequent
reason for polyhydroamnios is idiopathic.6 In a
study conducted on 149 patients Golan et al7 found
the cause in 2/3 of the patients to be idiopathic. In
our study group the reason of polyhydroamnios
was found to be idiopathic in 41 cases (%43.15). 

In Rh immunization and fetal hydrops cases
polyhydroamnios may be seen secondary to
increased cardiac output. In fetuses with Rh immu-
nization and fetal hydrops it has been shown that
lactate concentration increases secondary to
hypoxia and this increase in lactate creates an
osmotic effect and moves the fluid in fetal com-
partment to maternal compartment.8 In our study
group polyhydroamnios secondary to fetal
hydrops were seen in 9 (%9.47) cases; 7 of these
hydrops fetalis cases were caused by immune and
2 were by nonimmune causes. 

Polyhydroamnios accompanies fetal malforma-
tions especially central nervous system or gastroin-
testinal anomalies.9,22 in a study conducted by
Carlson et al.10 fetal anomaly rates were found to
be 44% in cases with polyhydroamniosis. In our
study group fetal abnormalities were detected in
36 cases (%37.89) and this ratio was apparently
higher than that of the control group (p<0.001). In
polyhydroamniosis cases abnormalities encoun-
tered most frequently were central nervous system
abnormalities and gastro intestinal system abnor-
malities were in the second line. Among central
nervous system abnormalities anencephaly was
the most frequent abnormality with 13 cases
(%13.68). Problems in fetal swallowing in anen-
cephaly, transudation of fluid from the meninges
or polyuria as a result of vasopressin deficiency
may cause increase in the amount of the amnion
fluid.11

n %

1. Idiopathic 41 43.15

2. Diabetes mellitus in mother 8 8.42

3. Reasons belonging to the fetus

a. Central nervous system lesions 21 22.10

1. Anencephalicus 13 13.68

2. Hydrocephalicus 5 5.26

3. Spina bifida 2 2.10

4. Encephalocel 1 1.05

b. Gastrointestinal system abnormality 10 10.52

1. Esophageal atresia 5 5.26

2. Duodenal atresia 4 4.21

3. Anus imperforates 1 1.05

c. Immune hydrops fetalis 7 7.36

d. Down syndrome 2 2.10

e. Non-immune hydrops fetalis 2 2.10

f. Skeletal displasia 1 1.05

g. Cystic higroma 1 1.05

h. Epidermolisis bullosa 1 1.05

4. Feto-fetal transfusion syndrome 1 1.05

Table 1. Factors in the etiology of polyhydroamniosis.
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Polyhydroamnios may be accompanied by
chromosomal abnormalities. Brady et al12 found
the rate of fetal trisomy in the idiopathic polyhy-
droamnios group as %3.2. Landy et al13 in their
series with 59 patients determined the rate of chro-
mosomal abnormalities to be %1.7. the rate of
chromosomal abnormalities in our cases were
found to be %2.1 (2 trisomy 21). 

Amniotic fluid problems and especially polyhy-
droamnios may be seen %12 in twin pregnan-
cies.14,23 In our study there were 11 twin pregnancy
cases (%11.57). Feto-fetal transfusion was present
in one. In feto-fetal transfusion syndrome it was
shown that the acceptor fetus is polyuric, dilated
glomeruli and distal collecting tubules were detect-
ed histologically and increase in cardiac output
was shown in these cases.15

In maternal diabetes secondary polyhydroam-
nios incidence may be between %5-13. Fetal
polyuria secondary to osmotic diuresis may cause
polyhydroamnios in diabetes.11 in our study group
polyhydroamniosis related to diabetes was seen in
8 cases (%8.42).

One of the important maternal and fetal com-
plications of polyhydroamnios is preterm labor
and the risks caused by the labor.16 In a study con-
ducted by Many et al21 preterm labor rate in 275
polyhydroamnios cases were found to be  %18.9.
In our study group preterm labor because of poly-
hydroamniosis was detected in 23 cases (%24.21). 

Perinatal mortality rate in polyhydroamnios
varies between %10 and %30.17 In a study con-
ducted by Sickler et al18 in their polyhydroamnios
series of  cases, perinatal mortality ratio was found
to be  %39. The ratio of perinatal mortality related
to polyhydroamnios in our series was found to be
%54.73 and this ratio was significantly higher than
the control group (p<0.001). In cases with polyhy-
droamnios 1st and 5th minute APGAR scores and
the average birth weights of the newborns (2224 ±
1219), were apparently lower in the control group
(p<0.001). this apparently high perinatal mortality
level may be related to the high congenital mal-
formation and preterm delivery ratios, low APGAR
score in the newborn and low average birth
weight in polyhydroamnios cases. The fact that we
are a referral center for the follow up and treat-
ment of high risk pregnancies in our region con-

tributes to the high mortality and morbidity ratios
in our cases with polyhydroamniosis. 

Caesarian delivery is increased in cases with
polyhydroamnios.19 In 35 of our cases caesarian
was performed (%36.84) and caesarian because of
fetal distress was in the first line (%11.5). The cae-
sarian group when compared with the control
group was not statistically significant (p>0.05). This
situation may be explained by the high level of
caesarians performed in our region.20 

In conclusion; when poyhydroamnios is detect-
ed, the cases should be examined for fetal central
nervous system and gastrointestinal system abnor-
malities, Rh immunization, and maternal diabetes
mellitus. Necessary medical preventions must be
performed to prevent preterm labor and fetal mor-
bidity and mortality.
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Abstract

Backround: To discuss the diffuculties in the diagnosis of meconium peritonitis and to determine the role of magnetic reso-
nance in differential diagnosis.

Case: Twentyfour-year-old woman with a 33-gestational-weeks pregnancy was hospitalized due to polyhydramnios and a fetal
pelvic semi-solid mass with areas of calcifications, measuring 66x55 mm in diameter, showing no vascularization that was diag-
nosed by obstetric ultrasonography, magnetic resonance and fetal Doppler imaging. Antenatal diagnosis of a type 4 sacrococ-
cygeal teratoma turned out to be meconium ileus-peritonitis during postpartum laparotomy and cystic fibrosis was final diag-
nosis.

Conclusion: When an intraabdominal mass is seen in a fetus with ultrasonograghy and magnetic resonance, especially accom-
panied by ascites, intraabdominal calcifications and bowel dilatations, meconium peritonitis and ileus should be considered in
the differential diagnosis. 

Keywords: Meconium peritonitis, sacrococcygeal teratoma, magnetic resonance.

Prenatal sakrokoksigeal teratom tan›s› alm›fl bir mekonyum ileus-peritonit olgusu

Amaç: Mekonyum ileus tan›s›ndaki zorluklar ve tan›da fetal manyetik rezonans görüntülemenin yerini tart›flmak.

Olgu: Yirmidört yafl›nda, 33 hafta 3 günlük tekil gebeli¤i mevcut hastada, obstetrik ultrasonografi, manyetik rezonans ve fetal
Doppler incelemelerinde, fetal pelvis yerleflimli, 66x56 mm boyutlar›nda, semisolid, yer yer kalsifikasyonlar içeren, vaskülarite gös-
termeyen kitle ve polihidramnios saptanmas› üzerine hospitalize edilmifltir. Bu antenatal incelemeler sonucu tip 4 sakrokoksige-
al teratom öntan›s› alan fetus, do¤umu takiben yap›lan laparotomi s›ras›nda mekonyum ileus–peritonit olarak de¤erlendirilmifl
ve ileri tetkiklerde kistik fibrozis saptanm›flt›r.

Sonuç: Ultrasonografi ve manyetik rezonans görüntüleme fetusta bat›nda kitle izlenmesi halinde, özellikle de asit, intraabdomi-
nal kalsifikasyon, barsak dilatasyonu gibi bulgular efllik ediyorsa mekonyum ileusu ve peritoniti ay›r›c› tan›da düflünülmelidir. 

Anahtar Sözcükler: Mekonyum periteniti, sakrokoknigeal teratoma, magnetik rezonans.

Perinatal Journal • Vol: 13, Issue: 3/September 2005 163

A Case Report of Meconium Ileus-Peritonitis with
a Prenatal Diagnosis of Sacro-Coccygeal Teratoma

Baflak Baksu1, ‹nci Davas1, Jale Özgül1, Figen Ezen1, Alper Özel2, Gülden Yenice2, Mehmet Yalç›n3

1Clinics of Gynecology and Obstetrics, 2Department of Radiology, 
3Clinics of Pediatric Surgery, fiiflli Etfal Hospital, ‹stanbul

Correspondence: Dr. Baflak Baksu, fiiflli Etfal Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul, e-mail: basakbaksu@yahoo.com

Backround

In gynaecology there have been many

improvements about congenital anomalies during

last 20 years. The main cause of this improvement

is the common usage of obstetric ultrasonography.
Determination of constitutional anomalies by ultra-
sonography is about 70%. Thus antenatal control
becomes more important.1 Accurate diagnosis of
gastrointestinal system anomalies, just like consti-



tutional ones, is closely associated with postnatal
outcomes becuse of better birth planning, early
surgical intervention, fewer complications.

Ultrasonography is essential for the diagnosis of
gastrointestinal system anomalies. The most often
findings of these anomalies are dilation of bowels,
polyhydramnios, hyperechogenic bowel and
ascites. Most of these findings are not specific, they
can arise lately during pregnancy and they may be
due to temporary variations.2 The sensitivity of
obstetric ultrasonography to designate these anom-
alies depend on the specific characteristics of the
anomaly itself.3 During recent years some groups
suggested using magnetic resonance (MR) for the
determination of gastrointestinal anomalies or
imaging the normal bowel adjacent to the intraab-
dominal cyst.4

In our article a case, which had been diagnosed
as type 4 sacrococcygeal teratoma by ultrasonog-
raphy and obstetric MR but which  appeared to be
meconium ileus-peritonitis peroperatively, has
been presented. Difficulties in the diagnosis of
meconium ileus and the place of fetal MR imaging
has been discussed. 

Case
A 24 year old woman, who gave two vaginal

births, who had an operation of ectopic pregnan-
cy applied. She had a pregnancy, one fetus, of 33
weeks and 3 days according to her LMD. After sec-
ond level ultrasonography and Doppler examina-
tion a semisolid mass, localized adjacent to fetal
pelvis, having 66x56 mm dimensions, containing
some calcifications, having no vascularization and
polyhydramnios were seen. Sacrococcygeal ter-
atoma was the prediagnosis. The patient did not
have a history of birth with a congenital anomaly.
But first degree relative marriage was present
(cousins).  Obstetric examination findings were:
collum was dilated (2 cm), no effacement, head
first, head was mobile, pouch was intact.
According to obstetric ultrasonography intrauter-
ine, alive, one fetus was present. Biparietal diame-
ter was 82 mm, head circumference was 301 mm,
abdomen circumference was 330 mm, femur
length was 65 mm. Amniotic liquid index was 40
cm and the placental location was the front wall.
In the fetus pelvis a septate mass between urine
bladder and columna vertebralis with dimensions
55x70 mm, with heterogeneous echogenicity and
calcifications was seen, coexistent with ascites in
the abdomen (Figure 1).
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Figure 1. In the fetal pelvis a calcified,septate mass with dimensions of 55x70 mm, with het
erogeneous echogenicity. Also ascites in abdomen.
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With these findings the patient was sent to
Radiology department for obstetric MR imaging.
Obstetric MR imaging was made within a 1.5 Tesla
(Signa; GE Medical Systems, Milwaukee,
Winconsin) MR machine by using body-coil. The
fetal position was determined by sonography.
Neither maternal premedication nor contrast agent
were used for fetal sedation. The images were
obtained at axial, coronal and sagittal planes, with
Half-Fourier Single Shot Turbo Fast Spin Echo T1
and T2w sequences. Space occupying lesion, fill-
ing fetal pelvis and abdomen, consisting of solid
components but cystic structure predominantly
was measured 60x70 mm. The extension of the
lesion lead to presacral area. At the T2w sequences
cystic components appeared to be hyperintense, at
the T1w sequences they appeared to have hypo-
intermediate intensity. Hypointense foci were
accepted to be calcifications. Ascites and an
increase in the amnios liquid amount in fetal
abdomen were coexistent (Figures 2 and 3 ). Fetal
stomach, duodenum and the jejunal loops seemed
to have normal diameters (Figure 4). The lumen of
rectum seemed to be patent and colon segments
could not be visualized. It was thought to be due
to the compression of the lesion. Mild dilation in
the collecting system of  fetal kidneys was owing
to the distal compression (Figure 5). It was thought

that with the MR findings the space occupying
lesion,  filling fetal pelvis-presacral area and
abdomen, consisting of solid components but cys-
tic structure predominantly, was a sacrococcygeal
teratoma with an intraabdominal location (type 4
according to American Academy of Pediatrics).5

Following examinations were suggested. 

At the follow-ups it was seen that the amount
of ascites increased. Contractions began at the 20th

day of hospitalization. Because the actual
approach for the type of birth depends on the
dimensions of the tumor (mass > 5cm), the birth
took place by cesarean section 1. She gave birth to
a girl, 49 cm, 3400 gr, and the first minute APGAR
score was 8. The newborn and pediatric surgery
groups examined her. Their findings were: heart
apex rate 140/min, cardiovascular and respiratory
system examinations were normal. There was
abdominal distension and mild venous dilation.
There were no bowel sounds by oscultation, anus
was open and no meconium was seen at rectal
touch. There was gas image, filling half of the
abdomen, and  levels in the plain abdomen radi-
ogram. At first meconium ileus and peritonitis,
pouch colon, colonic atresia and aganglionic
megacolon was considered. The baby had an
operation 36 hours after birth. At laparotomy, all of
the bowel walls and the omentum were covered

Figures 2 and 3. Sagittal and coronal images show septate structures, cystic predominant space occupying lesion with a solid
content, hypointense calcification on the septa, fetal ascites, polyhydramnios.



by cystic meconium. Omentum was necrotic and
adhered to abdominal wall. There were adhesions.
Necrotic omental structures and adhesions were
excised. Many loculated cystic structures (meconi-
um cysts) were excised and aspirated. Ascending
colon and ileum formed a mass in the form of
volvulus. There was ileal perforation 40-50 cm
before the ileocecal valve and the distal parts from
here were filled with meconium plug untill sig-
moid colon. Meconium was decompressed manu-
ally to the proximal parts and was cleaned.
Loopostomy to the skin was applied at this area in
the right lower quadrant. So meconium ileus pre-
diagnosis was confirmed. Biopsy taken from the
distal part showed us the presence of ganglionic
cells, which eliminated the diagnosis “aganglionic
megacolon”. ‹leostomy was closed 2 months later.
She was found to have  cystic fibrosis, usually
accompanied by meconium ileus, after advanced
studies had been made. The baby is now 9 months
old, weighs 5600 gr and goes on to have therapy. 

Discussion
Meconium peritonitis is a rare, fetal and neona-

tal condition. It especially takes place after antena-
tal bowel perforation, involving small bowel.2

Ileum perforated 40-50 cm before the ileochecal

valve in our case. Although predispositions are
atresia of small bowels, meconium ileus, volvulus
and intussusception, mostly it is idiopathic.6

Ascending colon and ileum formed a mass in the
form of volvulus in our case. Meconium peritonitis
is classified into three groups; massive generalized
peritonitis (type 1), meconium pseudocyst (type
2), prenatal total restoration resulting in residual
intraabdominal calcification (type 3). Prognosis is
variable and mostly depends on the predisposing
pathology and coexistent anomalies.7 Prognosis is
better in the cases of meconium peritonitis without
gastrointestinal malformation.8 In our case meconi-
um ileus was accompanied by volvulus in the
ascending colon and ileum. 

Although meconium ileus and peritonitis can
be diagnosed by ultrasonography, findings are
variable. Prenatal sonographic imaging can be sup-
ported by findings such as bowel obstruction,
meconium pseudocyst, intraperitoneal calcifica-
tions, fetal bowel dilation, sometimes by polyhy-
dramnios or fetal hydrops. There may only be the
image of fetal ascites.7 The most typical antenatal
ultrasonographic finding is intraperitoneal calcifi-
cations. These calcifications form owing to inflam-
matory reaction stimulated by intraperitoneal
meconium and resulting in the calcification of
fibrous tissue.6 When an intraabdominal echogenic
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Figure 4. Coronal image shows bowel loops with normal cal-
ibration close to the space occupying lesion.

Figure 5. Axial image shows the space occupying lesion and
dilation in the renal collecting system bilaterally.



cyst is seen, meconium pseudocyst must be con-
sidered for differential diagnosis. After perforation,
the bowel content, that spreads into the abdomen,
is surrounded by bowels and a fibrous tissue forms
around it. This pseudocyst has an irregular and
thick wall and may contain debris, septations, cal-
cification or all of them.7 There was a mass with a
heterogeneous echogenicity, septations and calcifi-
cation and ascites in the abdomen in our case. 

Incidence of sacrococcygeal teratoma is
1/40000 and it is the most often seen fetal neopla-
sia. It may also have similar imaging charasteristics.
It originates from presacral area. Depending on the
extension to pelvis and abdomen, it is classified
into 4 groups. Type 4 is an internal mass with no
external component. Its frequency is 10% among
all teratomas. 85% of sacrococcygeal teratomas
contain solid-cystic mixed forms. Calcification may
be seen in 2/3 of the cystic lesions with a thick
wall and containing solid components. It is usual-
ly accompanied by polyhydramnios. It may be
seen with placentomegaly and fetal hydrops. MR is
useful in determining the dimensions of the lesion
and the abdominal, especially intrapelvic exten-
sion of the lesion.9,10

Meconium pseudocyst and sacrococcygeal ter-
atoma may have similar imaging charasteristics.
Lesion with cystic-solid components, calcified con-
tent, polyhydramnios and hydrops may be seen in
both conditions. Dilated bowels may also be seen
in both meconium ileus-peritonitis and in the con-
dition of being secondary to compression effect of
the mass. In both cases proximal bowels may have
normal width and normal imaging charasteristics.
At MR imaging cystic content appears  hyperin-
tense in T2w sequences, in T1w sequences it
appears in intermediate intensity, in sacrococ-
cygeal teratoma it may appear hypointense or have
intermediate signal intensity compared to cystic
content.

In our case of 33 week gestational age the
lesion was of mixed structure and contained solid-
cystic components. The cystic areas appeared
hypoechoic at ultrasonography. MR imaging
revealed proximal jejunal loops with normal width
and no dilated bowel loops. Sonography revealed
no echogenic bowel appearance. In fetal abdomen
there was free peritoneal fluid and dilation of renal
collector system secondary to compression bilater-

ally. With these findings, the prenatal diagnosis of
our case was type 4 sacrococcygeal teratoma after
second level ultrasonography, fetal Doppler and
MR imaging modalities were applied. If ultra-
sonography follow-ups of the pregnant woman
had been made properly, dilated-echogenic bowel
loops could have been seen earlier and with MR
imaging location of obstruction and loops having
abnormal signal characteristics could have helped
diagnose meconium ileus. Dilated bowels with
meconium can be shown at about  27th week;
meconium pseudocyst arises about 32nd week.9

Veyrac et al studied fetal gastrointestinal system
anomalies with MR. They saw that meconium
pseudocyst had fluid-like signal in T2w sequences
and had intermediate signal intensity in T1w
sequences. So they can be differentiated from
some other cysts such as duplication cysts.2 All of
intraabdominal cystic masses should be taken into
consideration for differential diagnosis. Among
these, sacrococcygeal teratoma, which is the most
often fetal neoplasia, is the leader.12 Intraperitoneal
calcifications accompanying a complicated cystic
mass make the diagnosis easier.6

Although Clatworthy defines meconium ileus as
a separate condition, he/she and other researchers
have reported that this condition could be the first
finding of aganglionic megacolon or cystic fibro-
sis.2 The diagnosis of aganglionic megacolon was
eliminated after peroperative biopsy. Postoperative
advanced studies revealed the diagnosis of cystic
fibrosis.

Many studies have been made for showing the
correlation between the prenatal findings of meco-
nium ileus and peritonitis and newborn out-
comes.7,13,14 Eckoldt et al determined a probable
gastrointestinal system anomaly in 96 of 21616
patients retrospectively, and prenatal bowel perfo-
ration and/or meconium peritonitis in 11 of these.
Prenatal findings of patients, having the diagnosis
of postnatal meconium peritonitis or pseudocyst,
were intraabdominal cystic echogenic structures
accompanied by dilated bowel loops (4 cases),
dilated bowel loops (3 cases), free intraabdominal
fluid (2 cases), echogenic bowel without dilation
(1 case).7

The diagnosis of fetal gastrointestinal system
anomalies by MR is supplied by abnormal bowel
loop dimensions, abnormal bowel loop signal and
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abnormal intraabdominal structures accompanied
by normal bowel imaging findings. The normal
imaging findings of bowel loops, the presence of
intestinal dilation and location, and imaging of
postatretic bowel loop seem to be reliable in the
recognition of meconium ileus and peritonitis by
MR.2 But as in our case,  it cannot  also be recog-
nized by prenatal obstetric ultrasonography and
MR imaging. 

MR seems to be more informative for the diag-
nosis of severe malformations such as megacysti-
tis-microcolon-intestinal hypoperistalsis syndrome,
multiple atresia, congenital short bowel.2

Meconium ileus and peritonitis should be consid-
ered in the differential diagnosis, when a mass in
the fetal abdomen, accompanied by  findings espe-
cially ascites, intraabdominal calcification, bowel
dilation is seen at ultrasonography and MR imag-
ing. More experience is needed for this subject and
the indications of MR imaging should be deter-
mined.
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Abstract

Background: Patau syndrome has been estimated to occur in 1 in 12.000-29.000 live births, and the risk is increased with
advanced maternal age advanced maternal age.

Case: The ultrasonography was applied to a 40 years old mother and flat nose, holoprosencephaly, cleft palate and cleft lip
were seen. Holoprosencephaly, multicystic kidney, cleft palate and cleft lip were found in the autopsy examination of the fetus. 

Keywords: Holoprosencephaly, cleft palate, cleft lip multicystic kidney, trisomy 13, prenatal diagnosis.

Patau sendromu (trizomi 13): otopsi olgusu

Amaç: Patau sendromu 12.000-29.000 canl› do¤umda bir görülmektedir ve ileri anne yafl› ile risk artmaktad›r.

Olgu: 40 yafl›ndaki annenin yap›lan ultrasonografisinde, hipotelorizm, bas›k burun, holoprozensefali, yar›k damak ve yar›k dudak
tespit edildi. Fetusun otopsi incelemesinde holoprozensefali, multikistik böbrek, yar›k damak ve yar›k dudak saptanm›flt›r.  

Anahtar Sözcükler: Holoprozensefali, yar›k damak, yar›k dudak, multikistik böbrek, trizomi 13, prenatal tan›.
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Background 

Cytogenetics of Patau syndrome is described by

Patau et al and clinical phenotype is described by

Smith.1,2 In most of cases, there is nondysjunction-

one of morphological chromosomal anomalies.

There is approximately 20% translocation and less

than 10% mosaicism in cases.3 Patau syndrome oc-

curs in about 1 out of every 12.000-29.000 live

births and the risk is increased with advanced ma-

ternal age.4 Chromosome 13 is larger than chromo-

some 21 and therefore anomalies are multiple and

more severe in trisomy 13. Midline anomalies, fa-

cial defects, holoprosencephaly, cardiac defects

omphalocele, polycystic kidney disease and poli-

dactyly are prominent in sonography.5

Children with Patau Syndrome die in a short

time after birth. Seldomly children survive into

their first year.6 Patau Syndrome is presented as a

case report because it is seen rarely and the first

experience of our clinic.

Case

40-year-old mother with G4, P3, L3, A1, first

degree of relationship with her husband and no



any prenatal follow up hypotelorism, holoprosen-

cephaly (Figure 1), flat nose, cleft lip, cleft palate

determined in ultrasonography applied at 24 ges-

tational week. Pregnancy terminated with permis-

sion of the family. The birth was via normal vagi-

nal delivery with 1/0 apgar score. In autopsy

examination, fetus was 1650 g in weight, 35 cm in

length and headcircumference was 20 cm with

cleft palate and cleft lip. Plasenta was 350 g in

weight with normal appearance (Figure 2).

Thoracal and abdominal organs located in their

normal anatomic positions. Superior longitudinal

fissure was not seen in cranial dissection. Bilateral

kidney dimensions were 4x2x1.2 cm. Microscopi-

cally holoprosencephaly and bilateral polycystic

kidneys determined (Figure 3). Karyotype made by

GTG band technique after amniosynthesis was 47,

XX+13.

Discussion
Clinical signs of Patau syndrome (trisomy 13)

firstly described at 1967 by Bartolin.7 Patau et al.
described syndrome caused by an extra copy of
chromosome 13 in group D. Patau syndrome
occurs in about 1 out of every 12.000-29.000 live
births but 100 times more in spontaneous abor-
tus.4.7

Major signs of trisomy 13 are motor and mental
retardation, microcephaly, microphthalmia, holo-
prosencephaly, hypotelorism, cleft palate, cleft lip,
cardiovascular, genitourinary, ocular malforma-
tions and early death.8

Chromosomal analysis is necessary for defini-
tive diagnosis. Chromosome 13 is larger than chro-
mosome 21 and therefore anomalies are multiple
and more severe in trisomy 13.9

Generally Patau syndrome is caused by classi-
cal trisomy 47, XX+13 (80%) and also but less fre-
quently (10%) translocation, structural changes and
other chromosomal disorders like (5%) mos-
saicism.7,9 In this case some characteristical signs of
Patau syndrome was determined in ultrasonogra-
phy applied in perinatology clinic  in routine con-
trol. In karyotype analysis classical type 47, XX+13
was determined. 

Magenis et al announced that 28% of patients
with Patau syndrome die in their first week, 44% in
their first month and 86% in their first year. Taylor
announced the mean life expectancy 89.2+ 29.9
days, but Redheedran et al12 and Zoll et al.7

announced that some children with trisomy 13 sur-
vive into their teens. Our case died one day after
birth. Patients with Patau syndrome are trisomic for
chromosome 13, and there is 3 chromosome
instead of 2. With extra chromosome in group D,
in karyotype there is 47 XX+D total chromosome.
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Figure 1. Ultrasonographic appearance of holoprosen-
cephaly.

Figure 2. Macroscopic appearance of flat nose, cleft palate
and cleft lip malformations.
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Figure 3. Cystic tubular structures with different dimensions.

20% of cases have 46 chromosome but they have

Robertsonian type of translocation between chro-

mosome 13 and 14.13

Golstein et al14 established that mother age is

over 35 in their study. Mother age is advanced in

cases of chromosomal nondisjunction. Mean moth-

er age is 39 in this group. In our case mother age

was 40. In translocation and mosaicism type of tri-

somic cases, mother or father may be carrier and

other children have risk of disease. If mother and

father are not carriers, recurrence risk is less than

1%. 

Boyd et al15 reported that mothers who have

fetus with trisomy 13 are at risk of preeclampsia

more than mothers who have fetus with trisomy 21

and 18 or with no chromosomal anomaly. 

As a result, trisomy 13 is known as one of the

oldest chromosomal disorder. Autosomal cytoge-

netic abnormalities should be considered in case

of mothers with preeclampsia, mothers older than

35 years old and who have spontaneous abortus

and genetic consulting should be recommended.

Pregnant woman can be followed up in perinatol-
ogy clinics for early diagnosis of fetus with abnor-
mality.
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Abstract

Backround: Pregnancy is a physiologic state with a markedly increased risk for venous thromboembolism. Deep vein thrombo-
sis (DVT) is estimated to affect 0.71 in every 1000 pregnancies.

Case: A pregnant women at 36 week of gestation was hospitalized due to left leg pain and edema which was determinated
DVT in the venous doppler ultrasonography and the case was performed the cesarean section for fetal distress, immediately.
Respiratory distress and hypoxemia was started in the postanaesthetic care unit. Pulmonary embousi was determineted in the
thorax computed tomography.

Conclusion: Cooperation of obstetrican and anaesthetist require during evaluation of pregnant which had risc factors for venous
thromboembolism. So early diagnose and management of pulmonary embolus can be started with carefully observation, which
may be reduce mortality and morbidity, in the postanaesthetic care unit.

Keywords: Venous thromboembolism, pulmonary embolism, pregnancy. 

Gebelikte tromboembolik olaylar ve sezaryen sonras› pulmoner Emboli: olgu sunumu

Amaç: Gebelik venöz tromboembolizm için risk faktörlerinin yo¤un olarak artt›¤› bir süreçtir. Derin ven trombozu (DVT) her
100.000 gebenin 71’inde saptanabilmektedir.

Olgu: 36 haftal›k gebe olgu, sol bacak a¤r›s› ve flifllik flikayeti ile kad›n do¤um klini¤ine kabul edildi. Venöz Doppler ultrasonog-
rafide sol bacak da derin ven trombozu izlenen olgu, fetal distress nedeniyle acil olarak sezaryen operasyonuna al›nd›. Anestezi
derlenme ünitesinde hipoksi ve solunum s›k›nt›s› geliflen olguda toraksa yönelik bilgisayarl› tomografide pulmoner emboli sap-
tand›.

Sonuç: Venöz tromboembolizm için risk faktörlerine sahip gebeler de¤erlendirilirken anestezist ve obstetrisyenlerin ifl birli¤i ge-
rekir. Dikkatli gözlem ile pulmoner embolinin erken teflhis ve tedavisine anestezi derlenme ünitesinde bafllanabilir ve bu mortali-
te ve morbiditeyi azaltabilir. 

Anahtar Sözcükler: Venöz tromboembolizm, pulmoner emboli, gebelik.
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Background 
Pregnancy is a physiologic process with

markedly increased thromboembolic complica-

tions. Venous thromboembolism is an uncommon

illness causing maternal mortality and morbidity.1.2.3

It is mentioned that in the periods of perinatal,



peripartum and postpartum, especially when per-
forming the birth as cesarean, this risk is
increased.4 In the presented case, there were deep
vein thrombosis (DVT) and hematological illness
in the personal history and there was respiratory
distress in the postanaesthetic care unit.
Obstetricians and anesthesia and intensive care
doctors must absolutely take into consideration
that the risk of pulmonary embolism increases
higher in the cesarean cases with postoperative
hypoxemia and respiratory distress development
than the other cases. 

Case 
Female case at the age of 22, having 36-37

weeks of pregnancy applied to our hospital with
the complaints of left leg pain and distention.
There were edema in the left leg and heat increase
and peripheral pulses were detected. In her per-
sonal history, she was diagnosed thalassemia inter-
media in her pregnancy three years ago and after
the caesarean surgery she had also splenectomy
operation. DVT was detected in the case that left
leg Doppler ultrasonography was taken urgently,
cure was started by enoxaparin sodium 6000 IU as
two dosages per day subcutaneous. In the second
day, fetal distress was detected and she was

urgently taken for cesarean operation. Thiopental
8 mg/kg-1, lidokalin 1.5 mg/kg-1 and rocuronium
0.6 mg/kg-1 and anesthesia induction and orotra-
cheal intubation was performed to the patient to
whom premedication was not implemented. In the
5th minute following the induction, a 2300 gram
male baby was born whose APGAR score was 6 in
the fist minute and 8 in the fifth minute.
Anesthesia continuation was provided with 50%
oxygen and 0% nitrogen protoxic and following
cord clamping 1 mcg.kg-1 fentanyl as intra venous
and sevofluran in a concentration of 0.8 minimal
alveolar.  Patient having no peroperative anesthet-
ic problem was awakened after the operation last-
ing 40 minutes. The patient was taken to postop-
erative caring unit, oxygen saturation 90-92%, res-
piration number 24 minutes-1, blood pressure
20/85 mmHg and heart rate 120 pulse/min-1 was
detected even the patient was supported by 5
L/min-1 oxygen with nasal cannula. Case, whose
pH 7.425, pCO2 30.8 mmHg, PO2 55 mmHg, HCO3
20.3 mmol/L, BEb-3.2 mmol/L, spO2 89.4% was
detected in blood gas was taken for monitoring in
the anesthesia intensive care unit. In the preoper-
ative blood  count, hemoglobin was 11.3 g/dL,
hematocrit was 33.7%, leukocyte was 27.000 K/UL,
platelet, was 504, k/UL, in the blood biochemistry,
total bilirubin was 1.09 mg/dL, conjugate bilirubin
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Figure 1. View of the lungs in the case.
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was 0.37 mg/dl, lactic dehydrogenase was 934 U/L
and the other parameters were in the normal bor-
der. Respiratory sounds by listening lowered in the
basal and uncommon rals exist. There was no sig-
nificant pathological look in the lung diagram.
Suspecting from PE because of the clinical find-
ings, lung diagram was taken and contrast spiral
lung tomography was taken. There was no abnor-
mal condition in the lung diagram (Figure 1). In
the dynamic intravenous contrasted computerized
tomography for thoracic investigation (by Appling
120 ml nonionic contrasted substance at a speed of
3 ml/second) in the mediastinal window, in the
right main pulmonary artery having a diameter of
1 cm, thrombus adopted multiple hipodens areas
were detected (Figure 2). In the paranchymal view
of the tomography, in the right hemithorace, in the
bronchovascular marks, embolism secondary rela-
tive decrease was detected when compared with
the symmetric (Figure 3). PE was diagnosed for the

case with the radiological and clinical findings and
the enoxaparin sodium treatment was changed
with intravenous heparin treatment (30.000 U/day
dosages). The case, which was supported by oxy-
gen 8 L/minute, sufficient peripheral oxygen satu-
ration, was reached. Thrombotic findings degraded
with the heparin treatment and oral warfarin treat-
ment was stated in the ninth day (7.5 mg/day). The
case was passed to cardiac surgery in the 10th day
for the follow and treatment of deep vein throm-
bosis, and was discharged in good health.

Discussion
The postanaesthetic care period, there can be

respiration failures and reasons of hypoxia, pneu-
mothorax, pulmonary edema, pulmonary aspira-
tion, and secretion, obstruction with blood and
clot and bronchospasm.5 Pulmonary emboli (PE)
should also be considered for the patients in the
risk group as another reason. 

Figure 2. Thrombus in the contrasted computerized tomography (arrow).



As to the woman in the same age group, it is
stated that the thromboembolism incidents increas-
es by 5 times in the pregnancy.1 Physiological and
anatomical changes in the pregnancy are as a
decrease venous turning as a result of venous
repletion and volume increase. Hypercoagulability,
stasis and endothelial injury are the three factors
for the venous thromboembolism and these can be
seen in the physiological process of the pregnan-
cy.6 The reasons for them are hormonal as a result
of progesterone and estrogen increase and they
are more obvious in the progressive trimester.1

Another reason is that the growing uterus mechan-
ically obstructs the pelvic veins. Coagulation fac-
tors increase in the pregnancy, coagulation
inhibitors decrease and fibrinolotic capacity
decrease and this causes hypercoagulability.7 It is
also stated that the thrombocyte activity rises in the
pregnancy. Birth, however, because of the press
by the surgery or surgery devices, causes vascular
injury and changes in the uteroplasental surface.
The risk of venous thromboembolism can increase

in the cases of preterm birth, preeclampsia, hem-
orrhage, sepsis, birth with intervention of cesarean
and multiparity.1 It is thought that the risk factor
increases especially in the third trimester and post-
partum period. The risk of venous thromboem-
bolism increase by 5-10 times in the pregnancy.
This risk reaches it maximum level especially after
the delivery.8

It is informed that the risk factor about DVT in
the pregnancy is less than 35 age, long time bed
rest and inactivity, pelvis or leg trauma and obesi-
ty. Additional risk factors are cesarean birth, hem-
orrhage, multi-parity, varicose veins, previous
thromboembolic incidences, hereditary or
acquired thrombophilia and preeclampsia.9,10,11

DVT affects 71 of every one hundred thousand
pregnant.12

The case having thromboembolic illness in the
history, hematological illness as thalassemia inter-
media is the additional risk factors for deep vein
thromboses. By adding the factors such as preg-
nancy and birth with cesarean, the risk of PE
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Figure 3. Decrease in the bronchovascular view in the right hemithorax.



increased for the case. It must be very careful in
the peripartum period and especially intrapartum
and postpartum periods. It is stated that DVT
increases in the left leg in the pregnancy.12 The fact
that the DVT developed in the left leg in the case
supports that information.

Although it develops uncommonly, PE has
importance because of maternal mortality and
morbidity. PE incidence is stated 1/1000-2000 for
some and 1/2500-10.0001-12 for others. Source of
the emboli is known as proximal veins in the leg
or pelvis or calf veins by many researchers.13 The
most important factor in its etiology is the move of
thrombus in the active peripheric veins. Detection
of the PE can be difficult because of the various
findings. Thorax diagram, electrocardiogram
(ECG), sensitivity of the blood gas tests and speci-
fication are not enough in the routine laboratory
studies. Most commonly reported findings of the
PE are dyspnea, tachypnea and pleural based chest
pain. Findings and symptoms such as anxiety,
cough, and ral in the lungs are found approxi-
mately in the half of the patients.1 ECG, thorax dia-
gram, analysis of blood gas supports the diagnosis
and helps to separate from other reasons in the eti-
ology. Ventilation/perfusion scintigraphy is also
suggested to support the diagnosis. Some non-spe-
cific abnormalities such as increase in hemidi-
aphragm, consolidation, unilateral pleural effu-
sions, atelectasis can be seen in the PE patients.
Decrease of the arterial oxygen pressure can be
seen in the case of PE but it is not specific.

Dyspnea and tachypnea and hypoxia are seen
in our case in the postoperative collection unit.
Findings of hypocapnia and hypoxia were the sup-
portive blood gas findings for pulmonary emboli.
For the reason that the monitoring the lung dia-
gram did not support the finding, contrast spiral
lung tomography was taken and PE pre-diagnosis
was supported. Some conditions such as pneumo-
nia, atelectasia causing hypoxia must be thought in
the distinctive diagnosis. These possibilities can be
excluded by lung diagrams and spiral thorax CT.
Finding of deep vein thrombus may not be
remarkable every time and the diagnosis of PE can
be difficult. But the early detection is important, it
must be diagnosed without delay and treatment
must be started.15

If PE diagnosis is late of is not made, it can
cause maternal morality. Diagnosis of PE and DVT
for the pregnant requires objective view such as
for the patients who are not pregnant. Reliability of
laboratory tests such as D-limer is restricted. It
must be supported by clinical and radiological
findings first of all.

As a conclusion; conditions such as pregnancy
and cesarean operation are risk factors for DVT
and PE. It is obvious that special attention must be
paid for the patient with the risk group. Distinctive
diagnosis of pulmonary emboli and its treatment
must be made for the cases that hypoxemia devel-
ops in the postoperative care unit after cesarean
operation considering all these risks.
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Abstract

Background: The review of diagnostic and therapeutic requirements of a non- communicating uterine horn pregnancy case as
a rare situation according to the existing literature.

Case: A 26 years old, G4 P3 L2 A0 D&C 0 pregnant woman introduced to emergency unit of our hospital with serious abdom-
inal pain and fainting. Arterial blood pressure of the patient was 90/40 mmHg and her heart beat count was 110 beats per
minute at admission. Intraoperatively, a dead fetus at 17 weeks of gestation has been seen in the abdominal cavity as a result
of non-communicating uterine horn rupture.

Conclusion: Rudimentary horn pregnancy is a rare pregnancy presentation that can not always be diagnosed sonographically
and excision of the rudimentary horn is the advised management. 

Keywords: Rudimentary, rupture, uterine anomaly, diagnostic difficulty, management.

Onyedi haftal›k nonkomunike redimenter uterin horn gebeli¤i ve uterin rüptür: olgu sunumu

Amaç: Nadir bir durum olan nonkomunike rudimenter uterin horn gebeli¤inin ruptürü ile karfl›lafl›ld›¤›nda tan› ve tedavide ya-
p›lmas› gerekenlerin varolan literatüre göre bir olgu sunumu ile de¤erlendirilmesi.

Olgu: Yirmi alt› yafl›nda, G4 P3 Y2 A0 D&C0 olan gebe hastanemiz acil servisine fliddetli kar›n a¤r›s› ve bayg›nl›k flikayeti ile bafl-
vurdu. Arterial kan bas›nc› 90/40 mmHg, nab›z 110 at›m/dakika olarak tespit edildi. Transvajinal ultrasonografide bir taraf› rup-
türe olmufl çift uterus görünümü görüldü. ‹ntraoperatif de¤erlendirmede nonkomunike rudimenter horna yerleflim gösteren 17
haftal›k fetüsün, uterin rüptür sonucu bat›na ç›kt›¤› görüldü.

Sonuç: Rudimenter horn gebeli¤i tan›s› ultrasonografi ile her zaman konulamayan, maternal ve perinatal mortalite riski yüksek
olan nadir bir gebelik fleklidir. ‹lerleyen gestasyonel hafta ile beraber uterin rüptür riski önemli oranda artmaktad›r.Tan›s› konul-
du¤unda eksize edilerek ç›kart›lmas› uygun yaklafl›m olarak kabul edilmektedir. 

Anahtar Sözcükler: Rudimenter, ruptür, uterin anomali, tan›sal zorluk, yönetim.
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Background
Overall incidence of congenital Mullerian duct

anomalies is 0.1-3.8% in women. Unicorniate
uterus is the least frequent Mullerian anomaly and
seen 4.4%.1 It is assumed that there is a migration

defect to proper location of one of Mullerian
ducts.2 American Society for Reproductive
Medicine (ASRM) divided unicorniate uterus into 4
groups; communicating rudimentary horn unicor-
niate uterus, noncommunicating rudimentary horn



Kahyao¤lu S et al., 17 Week Non-Communicating Rudimenter Uterine Horn Pregnancy and Uterine Rupture: Case Report180

Figure 1. Sonographic appearance of fetus and plasenta located in abdominal cavity just
near to uterus.

unicorniate uterus, isolated unicorniate uterus and
noncommunicating rudimentary horn unicorniate
uterus with no cavity.3 Unicorniate uterus may ca-
use spontaneous abortus, ectopic pregnancy, ab-
normal presentation, intrauterine growth restriction
and preterm labour. Implantation in rudimentary
horn is related with high rate of pregnancy loss
and tubal pregnancy. Most of them are noncom-
municating and do not contain functional endo-
metrium therefore asemptomatic. 40% of patients
have urinary system anomalies. Myometrium in ru-
dimentary horn is thin. Therefore, the risk of uteri-
ne rupture is high in pregnancies in that location.4

Due to potential problems prophylactic excision is
recommended when it is met.5

Case
26-year-old G4, P3, L2, A0, D&C0 pregnant wo-

man introduced to emergency unit of our hospital
with severe abdominal pain and fainting. In res-
pect of her history, she had irregular menstrual
cycle and was 13 week pregnant according to her
last menstrual period. Left lower quadrant pain
and tenderness in servical movements determined
in pelvic examination. Uterine enormity was not
evaluated due to voluntary defence. Arterial blood

pressure was 90/40 mmHg and heart rate was 110
beats per minute. Free fluid and an extrauterine
dead fetus at 17 week 5 day of gestation has been
seen in right upper quadrant by abdominal sonog-
raphy. Transvaginal sonography revealed bicornu-
ate uterus (Figure 1). Preoperatively ruptured horn
with echogenic plasenta and echolugent myomet-
rium around plasenta revelaed by sonography but
did not differentiated from abdominal pregnancy
(Figure 2). Hemoglobin level was 8.1 g/dl before
operation and she was admitted to laparatomy. Int-
raoperatively a dead fetus at 17 weeks of gestation
has been seen in the abdominal cavity as a result
of noncommunicating uterine horn rupture (Figure
3). Fetus has taken and 1500 cc hemorrhagic fluid
drained from abdominal space. Rudimentary horn
has excisied with its point connected to uterus.
Then uterus sutured with baseball technique (Figu-
re 4). 2 units of blood transfused to patient and
there was no any complication in postoperative
follow up. 

Discussion
Rudimentary horn pregnancy is a rare pregnan-

cy presentation with high maternal and perinatal
mortality risk and cannot always be diagnosed
sonographically. There are a few term pregnancies
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Figure 2. Ruptured rudimentary uterine horn with echolucent myometrium layer
around echogenic placenta just near to fetal head in abdomen

Figure 3. Intraoperative digital photograph of fetus and placenta that rupture rudimentary horn and go to
abdomen.



in rudimentary horn in the literature and they have
high maternal and perinatal mortality rates. In
communicating rudimentary horn cases mecha-
nism of pregnancy is clear but in noncommunicat-
ing type, transperitoneal migration of sperms is
assumed. In both conditions there is a thin
myometrial layer and noncomplete uterine cavity
development.6 The risk of uterine rupture increas-
es with advanced gestational age. It is a rare con-
dition but due to clinical outcome and effect on
fertility of patient it causes important gynecological
and obstetric problems.7 Acute abdomen, dysmen-
orrhea, dyspareunia or chronic pelvic pain may be
clinical outcome, when there is hemometria,
pyometria, torsion, endometriomas with retrograde
menstruation in rudimentary horn. Rupture in non-
communicating rudimentary uterine horn pregnan-
cy is a frequent outcome. A concomitant hetero-
topic pregnancy should be considered with rudi-
mentary horn intrauterine pregnancy.8 Therefore
excision assumed a proper approach when preg-
nancy diagnosed. 
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Figure 4. Apperance of uterus after  intraoperative excision of rudimentary uterine horn
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