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Nutrition, Weight Gain and Exercise 
During Pregnancy

Olufl Api1, Orhan Ünal1, Cihat fien2

1Clinics of Gynecology and Obstetrics, Kartal Dr. Lütfi K›rdar Training and Resarch Hospital, ‹stanbul
2Department of Gynecology and Obstetrics, Cerrahpafla Medical Faculty, ‹stanbul University, ‹stanbul

‹ntroduction
During pregnancy, energy, nutrition and liquid

requirements increase for an appropriate fetal, pla-
cental and maternal tissue growth. A healthy nutri-
tion during pregnancy increases the possibility of
an on-term fetal development, an uncomplicated
gestational period and labor, and a succesful lacta-
tion period while it has a long-term benefit on the
maternal health, reducing the risk for postpartum
obesity.

Nutrition during pregnancy is influenced by a
variety of genetic, social, cultural, economic and
personal factors. Therefore, it is very difficult to
determine the direct impact of nutrition on the
health during pregnancy. Furthermore, it has been
seldomly possible to identify the effect of malnu-
trition directly on the gestational outcomes.
Consequently, evidence for the effect of nutrition
on the gestational outcomes is obtained by gather-
ing the results from observational studies, labora-
tory studies, and experimental studies on food.
The impact of inadequate or excess intake of a
food on the pregnancy may vary depending on the
exposure time or the volume. Furthermore,
although metabolic changes during the pregnancy
ensure maintanence of the nutrients required for
fetal requirements, some pregnancies fail to
achieve such adaptive changes. The underlying
mechanism for these adaptive changes has not
been clearly defined yet.1

According to the “fetal origins hypothesis” pro-
posed by Barker in 1998, fetal nutrition has a life-

long impact on the metabolism, and it forms an
underlying basis for various adult chronic dis-
eases.2 During the last decade, several epidemio-
logical data was obtained demonstrating that birth-
weight is related with hypertension, glucose intol-
erance, type II diabetes, coronary heart disease
and mortality.3-6 We end up with the restricted fetal
growth followed by postnatal catchup growth,
resulting in obesity as the most risky pattern for
adult chronic disease. However, further studies are
needed in order to identify the influence of nutri-
tion during pregnancy, gestational physiology, pla-
cental factors and fetal metabolism on the birth
weight as well as roles of genetic and enviromen-
tal factors.

Energy Balance and Weight Gain 
During Pregnancy
Significance of a healthy nutrition during preg-

nancy accounts for the positive linear relationship
demonstrated between the maternal weight gain
and the neonatal birth weight, and also with the
impact of prepregnancy body mass index (BMI) on
the neonatal birthweight, independent of the ges-
tational weight gained. The potential to deliver a
low birth weight infant (<2500 g) is higher for
mothers with a low prepregnancy weight and low
weight gain during pregnancy as well as the high-
er potential to deliver a macrosomic infant for
mothers with high prepregnancy weight. In other
words, the total calorie intake during pregnancy is

Correspondence: Dr. Uzm. Dr. Olufl Api
Kartal Dr. Lütfi K›rdar E¤itim ve Araflt›rma Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul



the most important nutritional factor known to
have influence on the birth weight. During preg-
nancy, extra energy required in addition to the
prepregnancy needs is 330 kkal/day (a total of
80,000 kkal), which corresponds to a maternal
weight gain of 10-12 kg in the average term.7

However, in a study by King et al., it has been
demonstrated that energy needs can show varia-
tions ranging from 0 to 120,000 kkal.8 Although
weak or undernourished pregnant women usually
need more energy intake, determination of actual
energy requirements is not so easy.

Therefore, the most practical way is to use the
gestational weight gain as a barometer of the ener-
gy intake. Appropriate weight gain is an indication
of good energy intake while inadequate or exces-
sive weight gain implies necessity for evaluating
the nutritional status along with the introduction of
proper improvements.

Appropriate weight gains and speed of weight
gain proposed by the Institute of Medicine (IOM)
are shown at Table 1.9 In a review by Abrams et al.
in 2002, it was observed that the women who
gained weight within the limits proposed by IOM
had the optimum gestational outcomes in terms of
maternal and fetal aspects (low birth weight,
macrosomy, rates of spontaneous preterm deliver-
ies, cesarian delivery, maternal postpartum obesi-
ty).10 However, only 30-40% of the pregnant
women gained weight within the proposed range.

In the same study by Abrams, it has been indi-
cated that the weight gain in the second trimester
is more closely associated with the fetal growth
compared to the gains in the first and third
trimesters, and that low weight gain in the third
trimester may be associated with spontaneous
preterm delivery. Although the peak energy need
is at between weeks 10 and 30, the maternal fat
deposited during that period is used for the fetal
growth and lactation in the third trimester.11

Low weight gain during pregnancy is consid-
ered any value less than 0.5 kg/month for obese
women, and less than 1 kg/month for non-obese
women. Any gain exceeding 3 kg/month is con-
sidered excessive.9

In spite of all this information, it is very difficult
to interpret the gestational weight gain as most of
the weight gains of the pregnant women with opti-
mum gestational outcomes are out of the range
proposed by IOM.12 Maternal weight gain alone

should not be considered as a specific tool to diag-
nose the negative gestational outcomes. IOM pro-
poses that a target for appropriate weight gain
should be defined in the first prenatal visit for each
future mother, and all future mothers should be
furnished with detailed information on nutrition
and physical activity. Pregnant women with a
weight gain out of the planned target should be
evaluated on their diet and physical activities, and
if possible, this evaluation should be carried out by
a dietician, consequently taking action to provide
necessary improvements. Such improvement will
both contribute to the healthy course of the preg-
nancy and enable prevention of the postpartum
obesity.

Balanced Diet During Pregnancy
Although energy intake and maternal weight

gain during pregnancy are important parameters of
the nutritional status, a balanced diet is much more
important than the calorie intake. Food density
gives the amount of protein, vitamin and minerals
included by each 100 kkal food. Even tough
processed ready-made food with low food density
provides sufficient energy intake, they lack in the
required protein, vitamin and mineral intakes.
Daily energy increase recommended as 300 kg
calorie corresponds to 17% of the prenatal needs;
however, need for vitamin and minerals raises up
to 20-100%. Therefore, the selection of food
should aim not only the lacked energy, but also
intake of high density food which can provide
increased mineral and vitamin support (e.g. a high
density food like milk should be preferred to a low
density food like french fries). However, this is not
to say that intake of minerals and vitamin is nec-
essary during pregnancy.

Api O et al., Nutrition, Weight Gain and Exercise During Pregnancy72

Table 1. Recommended weight gains and speed of weight
gain based on the prenatal weight*

Weight compared 
to height BMI (kg/m2) kg kg/month

Low weight < 19.8 12.5-18 2.3

Normal weight 19.8-26.0 11.5-16 1.8

Excessive weight > 26.0-29.0 7-11.5 1.2

Obese  > 29.0 at least 7 0.9

Recommended
total
gain

Recommended
speed of

weight gain

(*) Institute of Medicine. Nutrition During Pregnancy. Part I Weight Gain. Washington 
DC: Food and Nutrition Board. National Academy of Sciences,1990.
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It has been shown that high rate of sugar intake
is associated with low birth weight infant deliver-
ies and increased preterm delivery rates in low-
income adolescents.13

Daily protein need is 60 grams during preg-
nancy with an increase of 15 grams compared to
the prepregnancy period.7 Food including protein
are also excellent sources of iron, vitamin B6 and
zinc. However, animal proteins (red meat, fatty
dairy products) lead to fat deposition when they
are excessively consumed. Instead of them, food
like chicken and fish and light/skim dairy products
should be preferred.

Also, although some suggested that high pro-
tein intake prevents preecclampsia, no evidence
has been shown for the benefits of high protein
intake during pregnancy; on the contrary, it has
been indicated that excessive intake may be harm-
ful.14 It has been demonstrated that high amount of
protein consumption is associated with preterm
delivery and low birth weight infants.

Use of linoleic and a -linoleic acids (omega-3
fatty acids), essential fatty acids, during pregnancy
has become the subject of great interest in recent
years. Omega-3 fatty acids contribute to the neur-
al and visual development of the fetus. The best
sources of omega-3 fatty acids are soy bean and
fatty fishes.15-16 However, high consumption of sea
products may lead to excessive intake of toxic sub-
stances, which are likely to result in neurological
anomalies such as methylmercury and polychlori-
nated biphenyl, and neurodevelopmental delay.17

It has been claimed that trans-fatty acids in mar-
garines and ready foods like cakes and biscuits
may damage normal metabolism of the fatty acids;
they may increase the risk of heart disease in
adults; and they may reduce the fetal birth weight
and the head circumference.18 Consequently, fur-
ther studies should be conducted to identify the
required amount and type of fatty acids to be used
during pregnancy. Furthermore, it is not known
whether support of fish oil is safe or not, and
effects of consuming trans-fatty acids are still
obscure. In the meantime, pregnant women
should be advised that they should meet their fat
requirements from unhydrogenated vegetable oils,
and consume fish products in moderate amounts,
and prefer unprocessed natural food.

Increased Vitamin-Mineral 
Needs During Pregnancy 
Nutrition during pregnancy is a whole ranging

from preconception to postconception period; it
influences the health of the infant to be born.
Nutritional requirements for protein, calcium, iron,
zinc, folate, vitamin D and E, ascorbic acide and
vitamin B increase 10-100% during pregnancy. A
normal nourished person, who has no malnutrition
problem, already meets these requirements in
his/her daily diet, but a particular attention should
be given. Nutrients that are most questioned dur-
ing pregnancy are as follows: 

Sodium

Salt intake during pregnancy should not be
restricted; nor an excess consumption should be
allowed. In a study where pregnants were given a
sodium-poor diet, it was observed that sodium
restricton significantly reduced the quality of entire
nutrition. It had no negative effect on birth or pla-
cental weight while no influence was seen on the
maternal blood pressure.19 However, pregnant
women should be recommended to avoid high salt
contents of the processed ready food. 

Iron

The hemoglobin concentration declines when
hemodilution occurs during pregnancy. Increased
iron intake can prevent this decline. According to
IOM, the future mother needs an average of 1000
mg iron in the last two trimesters of pregnancy in
order to increase the maternal erytrocyte volume
and the fetal erythropoiesis. In case no iron is sup-
plied, deposition of the iron (ferritin) is consumed
between weeks 12 and 25 in most of the pregnants
in order to increase the eryrthrocyte volume.20

Maternal anemia, also, declines the fetal iron depo-
sitions. Anemia has negative effects on the fetal
development, therefore maternal anemia must be
prevented and treated.

IOM recommends that all pregnant women
should be given elementary iron 30 mg/day during
the second and third trimesters in order to avoid
any iron deficiency anemia during pregnancy.
Recommended dose for pregnant women with
anemia is 60-120 mg/day. The risk for anemia is
described as follows; hemoglobin being under 11



gr and hematocrite under 33% during the first and
third trimesters, and hemoglobin being under 10.5
gr and hematocrite under 32% during the second
trimester. 15 mg zinc and 2 mg copper supple-
ments should be included in the diet of women
taking theraupetic doses since the iron interferes
with the absorption of those minerals. Due to the
slight increase in the iron needs during the first 16
weeks of gestation, no supplement for iron is
required in the first four months. Also, iron treat-
ment given during the first trimester has aggravat-
ing effect on nausea and vomitting during preg-
nancy. In case the Hb is less than 11 gr, which is
assessed at gestational weeks of 22-24 under nor-
mal conditions, prophylactic iron preparation can
be used.

Furthermore, all pregnant women should be
encouraged to eat foods rich in iron (chicken, fish,
leafy vegetables, whole wheat bread, enriched
bread and cereals), and they should also be
informed that animal protein and ascorbic acide
supplements enhance the absorption of iron. Tea
and coffee shouldn't be consumed immediately
after the meals. Excessive consumption of calcium
and magnesium salts decrease the absorption of
iron.

Calcium

Results on the role of calcium intake in pre-
venting or treating the preeclampsia is highy con-
troversial, and no sufficient data is available yet.
Daily calcium requirement of women aged 19 to
50 years is 1000 mg/day while it is 1300 mg/day
for those aged under 18.21 It has also been shown
that calcium requirements during pregnancy are
similar to those in the nonpregnant state.22 Daily
consumption of three portions of food rich in cal-
cium is sufficient to meet the daily requirements .
Lower intake of calcium means an intake of
600mg/day (i.e., only one portion consumption of
calcium-rich food and non-consumption of dairy
products). 

Folate

Folate is essential in the nucleic acid synthesis,
and plays an important role in increasing the ery-
throcyte volume and meeting the requirements of
growing uterus, placenta and fetus. Insufficient
intake by diet and maternal genetic factors result in
lower folate levels. In populations with poor ges-
tational outcomes, it has been observed that

micronutrients like folate are not consumed much.
Smoking, alcohol intake and long-term use of oral
contraceptives decrease the maternal folate levels,
which are associated with increased risk of
preterm delivery and fetal growth restriction. 

Foods like strawberry, brocoli and leafy veg-
etables are rich in folate. 

Zinc

Zinc has a significant role in biochemical reac-
tions. Therefore, adequate zinc levels are required
for sufficient development and growth. Although
some studies showed that lower maternal zinc lev-
els may result in poor gestational outcomes,
absence of a biochemical indicator showing the
zinc levels prevents efficiency of studies. Zinc
absorption may be declined in pregnants with
higher dose of iron intake and gastrointestinal dis-
ease, smokers and alcoholics; in such cases, zinc
supplement may be given. 

Flourine

In a randomized controlled study, protective
role of prenatal fluorine supplement on the tooth
decay couldn't be shown with a follow-up up to 5
years of age. Consequently, fluorine supplement
during pregnancy is still a controversial subject.23

Multi-Vitamin Supplement 
During Pregnancy 
Daily amounts of energy, protein, vitamin and

minerals required for non-pregnant women aged
19 to 50, as well as pregnant and breastfeeding
women have been announced by a bulletin
(Recommended Daily Allowances (RDA) pub-
lished in 1989 by the National Research Council
Food and Nutrition Board in the U.S.7

Recommended amounts are not for personal
needs, they only serve to guide as a social basis
because nutrient requirements may vary from per-
son to person. Use of prenatal vitamin and miner-
al preparations may make one person to consume
some of the nutrients over the recommended
amounts (RAD). Particularly, high doses of iron,
zinc, selenium, vitamins A, B6, C and D may cause
some toxic effects. In a study by Rothman et al. on
20,000 pregnant women, intake of Vitamin A
exceeding 15,000IU/day was closely associated
with birth defects.24 Also, failure to adjust blood
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glucose levels in diabetic patients, and blood
phenylalanine levels in women with phenylke-
tonuria during periconceptionel period results in
poor gestational outcomes.25-26

American Academy of Pediatrics and ACOG
indicate that recommended RDA doses should not

be exceeded more than two-fold during pregnan-
cy, and they don't encourage routine multivitamin
supplement.28 In 1990, the Institute of Medicine
stated that all vitamin and mineral requirements,
except iron, during pregnancy can be met by a
balanced diet, and routine vitamin supplement,
except iron, is unnecessary. After that, U.S. Centers
for Disease Control and Prevention recommended
that all women of childbearing age with a poten-
tial to give birth should use 0.4 mg folic acide per
day, following the introduction of the fact that
periconceptional folic acide supplement reduced
the occurence of neural tube defects half and
half.29 Also, it has been recommended that the sup-
plement should be 4 gr in women who have pre-
viously delivered an infant with a neural tube
defect.30 Further studies are needed to reveal if the
preconceptional intake of other vitamins is effec-
tive in reducing some other birth defect.31 Evidence

from observational studies indicates that multivita-
min-mineral supplement used before conception
and during pregnancy reduces birth defects and
poor gestational outcomes. Some observational
studies showed that vitamin-mineral supplement
initiated during first or second trimester resulted in
a two-fold reduction in the risk for preterm deliv-
ery and possibility of lower birth weight.32

Although amount of scientific evidence reveal-
ing that routine vitamin supplement improves ges-
tational outcomes is insufficient, it has been
already shown that multivitamin-mineral supple-
ment significantly reduced the preterm delivery
and number of lower birth weight infants in ado-
lescent pregnancies with severe insufficient nutri-
tion.32

The Institute of Medicine and ACOG declared
that routine vitamin supplement during pregnancy
is unnecessary. However, both institutions stated
that daily dietary habits of each pregnant woman
should be evaluated, and a multivitamin supple-
ment should be given at the beginning of the sec-
ond trimester in case of insufficient food intake
and inclusion in high-risk category (Table 3).9

Furthermore, vegan pregnants with low calcium
intake should be supplemented by nutrients rec-
ommended by IOM as shown at Table 4.

In a study by Siega-Riz in 2002 on pregnant
women in the North Carolina, it has been revealed

that recommended iron intake only by diet has
been met only in 30% while folate intake only in
60% of pregnant women.33 This shows that
American women, even they have high income
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Table 2. Recommended dietary allowances (RDA).**

Food Non-pregnant Pregnant Increase (%) Breastfeeding

Energyi 2200 kkal 2500 kkal +14 2640 kkal

Protein 50 mg 60 mg +20 65 g

Vit A 800 µg 800 µg 0 1300 µg

Vit D 5 µg 10 µg +100 10 µg

Vit E 8 µg 10 µg +25 12 µg

Vit K - 65 µg - 65 µg

Vit C 60 mg 70 mg +17 95 mg

Tiamin 1.1 mg 1.5 mg +36 1.6 mg

Riboflavin 1.3 mg 1.6 mg +23 1.8 mg

Niasin 15 mg 17 mg +13 20 m

Vit B6 1.6 mg 2.2 mg +37 2.1 mg

Folate 180 µg 1 g 280 µg

Vit B12 2 µg 2 µg +10 2.6 µg

Calcium 800 mg 1200 mg +50 1200 mg

Phosphore 800 mg 1200 mg +50 1200 mg

Mg 280 mg 320 mg +14 355 mg

Iron 15 mg 30 mg +100 15 mg

Zinc 12 mg 15 mg +25 19 mg

Iodine 105 µg 175 µg +17 200 µg

(**) National Research Council (NRC). Recommended Dietary Allowances,10th ed. 
Washington DC: National Academy Press, 1989.

Prepregnancy weight very lower than ideal weight 

Insufficient weight gain 

Adolescent pregnancy, particularly within first 2 years of menarche 

Psyhcological, social, cultural, religional and economic factors that may lead to
insufficient nutritional status 

Obstetrics problems like previous delivery of low birth weight infant 

Chronic diseases like diabetes, thyroid, PKU and sickle cell anemia 

Multi-pregnancy 

Eating disorders 

Pica 

Food alergy or intolerance 

Table 3. Nutritional risk factors during pregnancy*** 

(***) Institute of Medicine. Nutrition During Pregnancy. Part I Weight Gain.Washington,
DC: Food and Nutrition Board. National Academy of Sciences, 1990



levels, cannot meet their nutritional requirements
only by food, and a significant portion of pregnant
women needs to be supplemented by multivita-
mins. However, compliance studies displayed that
approximately 1/3 of pregnant women didn't take
their prescribed multivitamins. It was found out
that younger women with low education levels
used multivitamins less.34

In conclusion, it should be clearly highlighted
that multivitamin preparations meet only a part of
the required nutrients, not all of them, even when
the pregnant women are given multivitamin sup-
plement; and they can never replace a healthy
diet. Pregnant women should be advised about
balanced and multi-nutrition, and their eating
habits should be evaluated. All pregnant women
should be given folate supplement during peri-
conceptional/early pregnancy period. All nutrients
with increased requirement during pregnancy
except iron and folate can be met by diet, raising
the consciousness about balanced diet (if the
patient has no nutritional risk factor). 

Exercise During Pregnancy 
Excessive weight gain during pregnancy and

being unable to loose that excessive weight at
postpartum 6 months results in long-term obesity.36

Exercise and balanced diet ensure weight gain rec-
ommended during pregnancy. Exercise during
pregnancy reduces risk for gestational diabetes

and long-term obesity, and provides background
for a faster labor and more rapid improvement,
increasing posture, muscle tone, strenght and
endurance.37 Exercise is also good for lumbago,
gas, and swelling at foot, which are among the
most frequent complaints of pregnancy.38

However, pregnant women should take an extra
calorie of 300 kkal/day when practising exercise.39

Approach to exercise during pregnancy have been
changing within years. In 1985, ACOG recom-
mended to practise aerobic exercises not exceed-
ing 15 minutes, and the heart rate to be at 140 at
m/min.40 And, ten years laterthe same committee
stated that women with uncomplicated pregnancy
can have similar exercise level with non-pregnant
women.41

Physiological Effects and Adaptations
Cardiovascular System

Cardiac output increases by 50%, and heart
beats 15 times more than the resting heart rate, and
blood volume rises 45%. Due to the increased
capacity of veins, blood pressure declines, vasodi-
lation occurs at the skin and tendency to hyper-
thermia is reduced as a result of heat loss.42

It has been suspected that increased blood flow
diverted to the muscles during the exercise may
cause less blood pumping to the uteroplacental
unit. However, compensatory changes caused by
exercise such as increase in the maternal hemat-
ocrite and oxygen extraction help maintenance of
the fetal oxygenation.43 Fetal heart rate increases
by 5-15 beats for a short period of time, and
does'nt impose any risk for the fetus. Unless an
obstetrics or medical complication arises, no
episodes of fetal brachycardia occur.44 However,
supine position should be avoided after the first
trimester since this position reduces the maternal
cardiac output. Also, it has been shown that the
uterine blood flow declines in women living in
upland regions.45 It is recommended that women
living in heights exceeding 2500 meters should
avoid physical activities at least until 4-5 days are
completed.46,47

Metabolic

It is known that maternal core temperature
exceeding 39.2 degrees have potential teratogenic
effects during the first trimester.48 Increased venti-
lation and skin blood flow are the adaptive
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Multivitamin-mineral preparations recommended for pregnant
women with insuffient diet intake or nutritional risk factors: 

Iron 30 mg

Zinc 15 mg

Copper 2 mg

Calcium 250 mg

Vit B6 2 mg

Folate 300 µg

Vit C 50 mg

Vit D 5 µg

Multivitamin-mineral preparations recommended for pregnant
women with specific conditions: Vegans

10 µg (400 IU) Vit D

2 µg Vit B12

Pregnant women aged <25 years with a daily calcium intake <600 mg

600 mg calcium

Table 4. Recommended vitamin and mineral supplements
by IOM***

(***) Institute of Medicine. Nutrition During Pregnancy. Part I Weight Gain. Washington,
DC: Food and Nutrition Board. National Academy of Sciences, 1990



changes protecting from hyperthermia during
pregnancy.49 Yet, adequate hydration should be
provided and exercising in very hot/humid
ambiances should be avoided as precautions.41

Due to the restricted expansion of the
diaphragm and increased needs of fetal oxygen
during pregnancy, the VO2 max significantly
declines during the exercise compared to the non-
pregnant state.44 Consequently, carbonhydrates are
used more (as shown by indirect caloriemeter).
Thus, in extended (>45 min) or more exerted exer-
cises, plasma glucose concentrations are signifi-
cantly reduced. Therefore, during exercise, suffi-
cient calorie intake and exercising time not
exceeding 45 minutes should be recommended in
order to minimise the risk for hypoglisemia. 

Musculoskeletal Sytem

Changes related to the musculoskeletal system
of the pregnant women increase the risk of injury
during exercise. As growing breasts, uterus and
fetus increase the lumbar lordosis, center of gravi-
ty shifts forward and increased weight contributes
to the back; hormonal changes lead to increased
laxity and mobility in the joints.51 Based on these,
all exercises during pregnancy should be per-
formed moderately and without weight bearing on
the joints. 

Effect on Fetus 
Birth Weight 

The information on the fetal birth weight of
exercising women is contradictory. In a study by
Clapp JF in 1990, it was shown that birth weight
was significantly reduced when the pregnant
women increased their activity level over 50%
compared to their activity level before conception.
In another study by Sternfeld, no difference was
found between birth weights when exercising and
sedentary pregnant women were compared. In a
prospective study on 800 pregnant women by
Hatch et al., the pregnant women who exercise
with a total calorie expenditure of 2000 per week
delivered infants with higher birth weight com-
pared to the non-exercising women.53 A study by
Pivarnik in 1998 concluded that:" Available data
shows that moderate-intensity physical activities
performed throughout the pregnancy may have
beneficial effects on the birth weight", however, it

should be kept in mind that heavy exercise sched-
ules may result in lower birth weights.54

Duration of Pregnancy

It has been suggested that increased secretion
of norepinephrine and prostaglandine during the
exercise may activate the uterine and stimulate a
premature delivery. However, number of studies
related to this subject is very restricted. A study by
Hatch carried out in 1998 reported that there was
a reduction in the risk for preterm delivery, com-
paring 876 pregnant women with an energy
expenditure of over 1000 kkal per week by aero-
bic activity with a group of non-exercising women.
Therefore, it was concluded that exercising during
pregnancy is safe. 

Effect on Mother 
Course of Pregnancy 

It was observed that symptoms like nausea,
fatigueness and lumbago are reduced in exercising
pregnant women. In an observational study on 398
pregnant women, an inverse association was
found between exercise and symptoms. 

Labor and Delivery 

The effect of exercise on labor is unclear. Many
women indicated that they felt more energetic
associated with exercise, and thus labor was easi-
er. In an uncontrolled and non-randomized study,
it was found that the delivery period was short-
ened in exercising women compared to the non-
exercising women. In a study by Pomerance in
1974, it was observed that exercising multiparous
women had shorther delivery period; but, this
effect was not found in primiparous women.
However, some other studies found no correlation
between exercise level and labor period. 

Exercise and Gestational Diabetes Mellitus 
(GDM) 

American Diabetes Association (ADA) recom-
mends exercise as a part of treatment in case eug-
lycemia is not restored by diet in GDM. A ran-
domized study by Jovanovic in 1989 compared
patients who used diet alone with patients who
did aerobic arm exercise. And, at the end of week
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6, levels of hemoglobin A1c, fasting plasma glu-
cose, and satiety blood glucose were reduced in
the exercising group, while no improvement
occurred among the controls. Another study by
Bung et al in 1991 used an exercise schedule with
higher output and achieved normoglycemia at
week 1.

Overall Recommendations 
on Exercise 

Pregnant women who previously have a seden-

tary lifestyle should be encouraged to start exer-

cising. As a start, sports with low injury risk like

walking and swmming not exceeding 20-30 min-

utes daily can be recommended while pregnant

women who have been already exercising are rec-

ommended to unchange their schedule. 

During exercises, following precautions should

be taken: 

1. Training schedule should have a regular basis. 

2. Exercise should be stopped when deoxygena-

tion symptoms like excessive fatigue, dizziness,

shortness of breath develop. 

3. Exercise should be performed in cool

ambiances, and dehydration should be avoided

in order to prevent excessive heating. 

4. Long lasting exercising in supine position

should be avoided during the second and third

trimesters. 

5. Contact sports and diving should be avoided. 

6. Calorie intake additionaly required for exercise

must be strictly followed (mean 300 kkal/day)

The contraindications indicated by ACOG in

1994 are as follows:

1. Intrauterine growth retardation 

2. Persistent vaginal bleeding 

3. Incompetent cervix or cerclage placement 

4. Preterm labor risks 

5. Rupture of membranes 

6. Hypertension triggered by pregnancy 

7. Severe chronic medical diseases 
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Abstract

Objective: To evaluate ethical committee decisions on pregnancy terminations, according to indications and gestational ages.

Methods: Terminated 126 fetuses among 131 pregnancies admitted for consultations to the ethical committee during four ye-
ars were evaluated retrospectively for clinical findings, indications and gestational age. Gestational weeks were grouped as 5-
10 weeks, 11-24, 25-28 and over 28 weeks respectively. ANOVA and Chi square tests are used in statistical analyses. 

Results: Termination request was rejected in 6.87% of the cases, while four of them were twins. Four single twins after selec-
tive fetocide and 122 singleton fetuses were terminated. Mean gestational age was 19.09±7.05 weeks in terminated cases.
Eighty-four pregnacies were terminated because of the fetal causes (66%), and 42 of them of the maternal causes (33%). The
most frequent fetal causes were anomalies of the central nervous system (41%) and fetal chromosomopathies (14%) respecti-
vely. Pregnancy termination due to fetal causes was performed especially between 11-24th weeks of pregnancy (p<0.001). Ma-
ternal diseases (61%) and teratogenic medicamentation (33%) were the most common maternal causes and termination of
pregnancy due to these causes was performed especially between the 5-24th gestational weeks. 

Conclusions: Termination of pregnancy or fetus is performed at a mean gestational age of 19 weeks, and especially according
to fetal causes in this series. The termination request was rejected in 7% of the cases. Selective fetocide was the preferred met-
hod in cases of anomalous twin pair. Terminations due to maternal causes were done before the period of fetal viability, while
terminations due to fetal causes were ranged mostly in the second trimester.

Keywords: Termination of pregnancy, ethics committee.

Etik kurul karar›yla gebelikte tahliye edilen 126 olgunun geriye yönelik de¤erlendirmesi

Amaç: T›bbi tahliye etik kurul kararlar›n›n, endikasyonlara ve ifllemin yap›ld›¤› gebelik haftas›na göre de¤erlendirilmesi.

Yöntem: Dört y›ll›k süre içinde hekimlerince gebelik tahliyesi etik kuruluna yönlendirilen 131 hasta içinden, gebeli¤i veya fetusu
sonland›r›lan 126’s›, klinik bulgular, uygulama endikasyonlar› ve gebelik haftas› yönlerinden etik kurul kay›tlar› temel al›narak ret-
rospektif olarak de¤erlendirildi. Gebelik haftalar› 5-10, 11-24, 25-28 ve 28 üzeri olarak grupland›r›ld›. ‹statistiklerde ANOVA ve
Ki-kare testleri kullan›ld›.

Bulgular: Kurula yönlendirilen olgular›n %6.87’sinde gebelik sonland›rmas› iste¤i uygun görülmemifl, bunlar›n ikiz olan dördün-
de selektif fetosid ile gebeli¤in devam› sa¤lanm›flt›. Sonland›r›lan di¤er 122 olgu tek gebelikti. Olgular ortalama 19.09±7.05 haf-
tada sonland›r›lm›flt›. Olgular›n %66’s›nda (n:84) tahliye endikasyonu fetal, %33’ünde (n:42) ise maternal nedenlerden kaynak-
lanmaktayd›. Fetal nedenler içinde merkezi sinir sistemi (%41) ve kromozom anomalileri (%14) önde gelirken, tahliyeler en s›k
11-24. gebelik hafta aral›¤›nda uygulanm›flt› (p<0.001). Anneye ait nedenler içinde anne hastal›klar› (%61) ve teratojen ilaç kul-
lan›m› (%33) önde gelirken tahliyeler en s›k 5-24. gebelik haftalar› aras›nda uygulanm›flt›. 

Sonuç: Klini¤imizde gebelik veya fetus sonland›rmalar› daha çok fetal nedenler ile, ortalama olarak gebeli¤in 19. haftas›nda ya-
p›lm›flt›r. Sonland›rma taleplerinin yaklafl›k %7’si uygun görülmemifltir. ‹kizlerden birinde anomali saptanan olgularda gebelik son-
land›rmas› yap›lmam›fl, fetosid tercih edilmifltir. Anneye ait nedenler ile sonland›rma iflleminin fetal yaflam s›n›r›ndan önceki dö-
nemde, fetusa ait nedenlerin ise genelde ikinci trimesterde yap›ld›¤› gözlenmifltir.

Anahtar Sözcükler: Gebelik tahliyesi, etik.
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Introduction
Termination of pregnancy is a complex topic

with a wide spectrum of arguments and various
conceptions and beliefs. Even the laws regulating
the termination of pregnancy are varied from
country to country.1 In our country, a normal
pregnancy can be legally terminated until the com-
pletion of the gestational week 10 by the consent
of both parents. In case the gestational week is
over 10 weeks and there is a maternal threat or a
possibility of severe disability for the infant to be
born and the next generations, then current preg-
nancy can be terminated provided that a justified
report based on objective findings by an obstetri-
cian and an expert from the related field is pro-
vided.2 Legistation on this subject is included in the
"Regulations for the Execution and Supervision of
the Termination of Pregnancy and Sterilization
Services" dated 1983.3

Among medical researchs carried out in our
country, practices in the centers implementing ter-
mination of pregnancy and characteristics of the
cases are randomly reported, and when the daily
practices are taken into consideration, there seems
to be an overall lack of restriction about the termi-
nation of pregnancy.4 It has been emphasized that
a new legal regulation is required in order to
remove the differences in the approach between
the physicians and institutions.1

Our objective was to retrospectively evaluate
the decision mechanisms, indications and gesta-
tional weeks of medical interference for the termi-
nation procedures of pregnancy carried out in our
clinic.

Methods
131 cases who presented to the polyclinic,

demanding or proposing termination of the preg-
nancy between May 2000 and August 2004, and
who were accordingly consulted to the Ethical
Committee of the Obstetrics Department were ret-
rospectively evaluated. Ethical Committee consist-
ed of an expert of the field related with the find-
ing or disease underlying the indication (pedi-
atrics, pediatric surgery, brain surgery, etc.) as well
as two obstetricians. Demographic characteristics,
gestational weeks, indications, justifications for

rejection and interventions of the pregnancies
evaluated by the Committee have been reviewed
from the records of the Ethical Committee. Based
on the gestational week the pregnancy was termi-
nated, cases were divided into four groups: Group
I, gestational weeks 5-10; Group II, gestational
weeks 11-24; Group III; gestational weeks 24-28;
and, Group IV, gestational week 29 and over. Data
were statistically compared by using ANOVA and
Chi-square test, and value of p<0.05 was consid-
ered statistically significant.  

Results
Of 131 cases who were consulted to the Ethical

Committee of the clinic between May 2000 and
August 2004 for termination, 122 were approved
and pregnancy was terminated (93.13%) while
request in five cases was rejected (3.82%), and in
four cases who were twins, the pregnancy was not
terminated, but maintained through selective feto-
cide (3.05%). 

Reasons for rejections were as follows: viability
of pregnancy (n:2); maternal disease not requiring
termination of pregnancy (n:1); and low possibili-
ty of endangering the fetus by factors incurred dur-
ing pregnancy (n:2) (Table 1). Of all pregnancies,
126 was terminated after receiving the written con-
sent of all parents. Termination of pregnancy was
carried out by vaginal misoprostol, dilatation and
curettage in pregnancies earlier than the week 10.
After the week 10, vaginal misoprostol was used,
and when required, aspiration-evacuation-curet-
tage were used. For terminations after the week
24, oxytoxin infusion based on the Bishop score,
cervical Foley catheter or vaginal misoprostol were
used, followed by oxytoxin induction. 

It was observed that in all cases, maternal
and/or fetal causes had been detected before the
termination of the pregnancy, and in cases the
pregnancy was maintained, couples had been
acknowledged about the potential maternal and/or
fetals risks. The mean age was 29.24±7.26 years;
gravida 4.22±2.61; parity 2.53±2.26; abortus
0.66±1.16; and live birth 1.81±2.00. The epidemio-
logical data of the groups is shown at Table 2.
There was no statistically significant difference
between the groups in terms of maternal age,
pregnancy, labor, abortus and live infants. Vaginal
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method was chosen, and termination was success-
ful in all cases. The mean gestational week was
19.09±7.05 in terminated cases. The rate of termi-
nations after the week 10 was 14.28% while it was
85.72% for the ones after the week 10. The deci-
sion for termination was given after the week 24 in
23.8% of the cases. 

Eighty-four cases were terminated because of
fetal anomalies (66.66%) in the series reviewed,
where the most frequent causes were central ner-
vous system (n:35, 41.66%) and chromosome
anomalies (n:12, 14.29%) (Table 3) (p<0.001).
Central nervous system anomalies included hydro-
cephaly (n:11; Down syndrome in three), ventricu-

Table 1. Features of pregnancies rejected by the Ethical Committee.

37

37

27

39

19

21

25

28

30

Age

12

2

1

5

1

1

2

5

4

Gestation Parity Gestational week Reason for termination request 

7

-

-

3

-

-

1

3

2

32

28

25

13

11

17

17

19

24

Cystic hygroma 

47, XXX

Preeclampsy 

Use of Azatiopurine+Prednizolone 

History of urolythiasis + fluoroscopy 

Twins + 45 XO 

Twins+ Anencephaly 

Twins+ Encephalocele 

Twins+ Agenesis of corpus callosum 

1

2

3

4

5

6

7

6

9

Table 2. Epidemiological data of the terminated groups.

5-10 GW 11-24 GW 25-28 GW > 28 GW Total P

Number of case› 18 (%14.28) 78 (%61.90) 20 (%15.87) 10 (%7.93) 126 -

Pregnancy  4.27±2.39 4.26 ± 2.61 3.52 ± 2.29 5.20 ± 3.48 4.22 ± 2.61 0.43

Labor 2.38±2.14 2.49 ± 2.25 2.31 ± 2.31 3.50 ± 2.63 2.53 ± 2.26 0.56

Abortus 0.72±1.27 0.84 ± 1.26 0.15 ± 0.50 0.20 ± 0.63 0.66 ± 1.16 0.07

Live birth 2.22±1.86 1.81 ± 2.11 1.73 ± 2.07 1.20 ± 1.22 1.81 ± 2.00 0.64

Mean age 31.72 ± 7.82 28.96 ± 7.64 28.31 ± 6.19 28.70 ± 4.66 29.24 ± 7.26 0.46

GW: Gestational week

Table 3. Fetal causes and gestational weeks (GW) in terminated cases.

5-10 GW 11-24 GW 25-28 GW > 28 GW Total

Central nervous system anomaly - 23 9 3 35

Chromosome anomaly - 11 1 - 12

Non immun hidrops fetalis - 6 2 2 10

Cystic hygroma - 3 1 1 5

Urinary system anomaly - 2 1 1 4

Skeletal system anomaly - 2 1 1 4

Cardiac anomaly - 1 1 1 3

Anhidramniyos - 2 - - 2

Other - 7 1 1 9

Total - 57 (%67.86) 17 (%20.24) 10 (%11.90) 84 ( %100)
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lomegaly and spina bifida (n:9), anencephaly (n:9),
encephalocele (n:5), microcephaly (n:2), intracra-
nial mass (n:1), agenesis of corpus callosum (n:1).
Chromosome anomalies consisted of trisomy 21
(n:8), trisomy 18 (n:2), trisomy 13 (n:1) and 45 XO
(n:1). Other malformations included non-immun
hydrops fetalis, large cystic hygromas, polycystic
kidneys and agenesis of corpus callosum, lethal
achondroplasias and cardiac anomalies concomit-
tant with large septal defect or ventricul hypopla-
sia and multiple anomalies. 

Pregnancy termination due to fetal causes was
performed in 53 cases (63.09%) especially between
the weeks 11 and 24. No pregnancy was terminat-
ed in the early period (weeks 5-10) due to fetal
causes. 

Forty-two of the terminated cases (33.33%) had
maternal causes. Among them, the leading ones
were maternal diseases (61.90%) and use of ter-
atogen drugs (33.33%). Pregnancy termination due
to maternal causes was most frequently performed
between the weeks 11 and 24 (n:22, 52.38%) and
the weeks 5 and 10 (n:18, 42.86%) (Table 4). One
of the two cases who were terminated after the
gestational week 24 had been diagnosed with
severe pulmonary hypertension, and the other
with severe preeclampsia. No termination was
found during the last trimester of the pregnancies. 

Twenty-two of the cases who had been termi-
nated between the gestational weeks 11 and 24
had maternal causes while 57 cases had fetal caus-
es. Pregnancy termination weeks due to maternal
and fetal causes were statistically different
(p<0.05). Terminations due to maternal causes
were performed in earlier weeks while the ones
due to fetal causes in advanced weeks (Table 5).  

Discussion
Termination of pregnancy is a difficult decision

to make for both the parents and the physician.
When a fetus is diagnosed with an anomaly/dis-
ease during the intrauterine period, community
and parents may have a tendency to terminate the
pregnancy, but such a tendency may violate some
rights of the fetus because here the aim is to
destroy the fetus and act accordingly. A decision
which may seem right to the physician and the
parents may be contradictory to the social beliefs,
state's laws, universal law codes, even to the med-
ical discipline. Therefore, it is necessary to form
some committees for decision-making in order to
prevent any arbitrary decisions. Such committees
are usually called "Ethical Committe for
Termination of Pregnancy". Comprimising at least
three experts, this committee has to demand any
document and finding, and present and file
detailed approval forms. Several professional
groups like law experts, sociologists, scientists,
religious scientists can be involved in the decision
making together with the physicians in the ethical
committees in the western countries. 4 Such for-
mations are effective in taking the ethical and right
decisions in the termination of pregnancies.

In Turkey , pregnancies can be legally termi-
nated until the end of the gestational week 10
upon request of both parents. 2 As the termina-

Table 4. Maternal causes and gestational weeks (GW) in terminated cases.

5-10 GW 11-24 GW 25-28 GW > 28 GW Total

Advanced heart disease, hypertension 7 8 1 - 16

Use of teratogen drugs 7 6 - - 13

Chronic renal disease, dialysis - 5 - - 5

Siroz, kronik aktif hepatit 2 - - - 2

Other 2 3 1 - 6

Total 18 (%42.86) 22 (% 52.38) 2 (%4.76) - 42 (%100)

Tablo 5. Distribution of terminations due to maternal and fetal
causes by gestational weeks.

Gestational week Maternal cause Fetal cause Total

5-10 18 (%100) - 18

11-24 22 (%27.85) 57 (%72.15) 79

25-28 2 (%10.53) 17 (%89.47) 19

> 28 - 10 (%100) 10

Total 42 (%33.33) 84 (%66.66) 126
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tions of pregnancy based on laws are carried out
in safer conditions, maternal complications associ-
ated with abortus are reduced. It is well known
that particularly deaths due to miscarriage are
decreased following the related code enacted in
our country in 1983.2 Again, in our country deci-
sions for termination of pregnancy are usually
made by an obstetrician and parents since no mul-
tidisciplinary structure is available in general terms.
It is a fact that the legistative clause "...an expert
from the related field is provided" is not applied all
the time. Furthermore, no limit for gestational
week is enforced for the termination of pregnancy
in the related legistation, and indications are
described unnecessarily broad.1

Instead, each anomaly case and pregnancy ter-
mination should be gathered in a regional, then a
national center accompanied with its justification
and related documents so that rights of the fetus
could be protected by means of execution of the
law and related ethical codes.1 In the near future,
such legistations and regulations shall be re-
arranged according to the Compliance with the EC
Regulations.

Limit of viability is 22-24 week's gestation for
neonates. General approach adopts offering the
choice of pregnancy termination to the parents in
case of presence of a malformation conflicting with
a healthy life in the fetus who has not achieved
viability yet.1 Physicians' interpretation about the
termination of pregnancy in case of fetal anomaly
may largely differ even before that period.4

Although it hase been reported that termination of
pregnancy is rarely accepted by the physicians in
the presence of a fetal anomaly in some countries,
the approach in our country may end up in a sta-
tus against the fetus.4

In our clinic, the decision to terminate a preg-
nancy can only be made by the approval of at least
two obstetricians, one physician from the related
field, and parents. In the series we reviewed, the
most frequent indications for termination of preg-
nancy were fetal anomalies in the central nervous
system, followed by chromosome anomalies and
hydrops fetalis respectively. In a study, it was
reported that 20% of 657 terminated pregnancies
due to fetal causes after the gestational week 14
was associated with cardiac anomalies.5 The car-
diac anomaly was present only in three (3.7%) of
80 terminated pregnancies due to fetal causes in

our study. We believe that this is a result of the
inefficiency in the early diagnosis of cardiac anom-
alies. In the same study, 46.1% of cases had cen-
tral nervous system anomaly.5 Similarly, we have
found a rate of 41.6% for central nervous system
anomalies.

Fetal causes were two-fold of maternal causes
in the series we reviewed. 66.66% of the pregnan-
cy terminations due to fetal causes were at gesta-
tional weeks 11-24 while 33.33% at a later period.
In a study carried out in Australia, Dickinson et al.
reported a rate of 13.2% for late termination of
pregnancies (>24 weeks) due to fetal anomalies.6

In France, the rate for late termination of pregnan-
cy (>24 weeks) due to fetal causes was reported to
be 37%.7 Our results are slightly lower than the
results reported for France. We believe that this is
associated with the wide range enforced by the
law in our country and higher limit of viability (>28
weeks) applied in our clinic.

In case a defect was detected in twin pregnan-
cies, fetocide usually produces promising out-
comes in non-monochorionics.8 Proposing a selec-
tive fetocide to the parents seems to be a rational
approach in early detected anomalies as well as
admitting the autonomy of the parents and termi-
nation request. In the series we reviewed, four
cases with twin pregnancy were not terminated,
instead they underwent selective fetocide.

In our series, maternal causes for termination
were found in the first two trimesters while no
decision was made for termination during the last
trimester. It indicates that some clinic practices
were performed without any consultation to the
Ethical Committee. Such practice which can be
execused under emergency conditions to some
extent may cause problems in case of loss of the
premature fetus during the neonatal period or of
advanced morbidity. Therefore, implementing
each intervention based on duly decision-making
in detail, and consulting to the Committee when
necessary may not prevent emergence of medico-
legal problems, but facilitate the resolution and
prevent violation of the physicians' rights.

In conclusion, within the period reviewed it
was found out that medical terminations carried
out in our clinic were more frequently resulting
from fetal causes, and maternal causes was respon-
sible only for 33% of terminations. In all of the ter-
minations, approval from at least two obstetrician,
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one physician from the related field and parents
was obtained; vaginal method was chosen and
succeeded in all cases. None of the twin pregnan-
cies with single anomaly was terminated, and
selective fetocide was preferred. Pregnancies had
been terminated at mean 19 week's gestation, and
it was observed that because of the uncertainty in
the law and legistation, decisions for termination
could have been made for weeks 24-28.

Prenatal diagnosis should be completed before
the gestational week 24 in order not to force the
ethical limits for terminations. When a fetal cause
is detected in pregnancies which exceed the limit
of viability, the decision should be conservative if
the conditions allow, however if maternal causes
are severe, then the decision should be made in
favor of the mother. Such decisions should be
made by a committee formed, and records must be
carefully kept. Hospitals and clinics which have no
such committees yet must be immediately orga-
nized, and decide on terminations in that specific
region. Obstetricians should not misinterpret the
articles of the regulation, and should not make
decisions on their own. Shared responsibility and
exchange of ideas will secure a clear conscience as
well as preventing wrong decisions. Futhermore,
in addition to the presence of an experienced and
objective member, involvement of an expert from

each field including the obstetrician alternately in
the ethical committee for pregnancy terminations
to consult when necessary shall contribute to the
communication, coherence and experience within
the organization. 
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Abstract

Objective: It is aimed to determine the incidence and types of congenital anomalies among all neonates in the Department of
Obstetrics and Gynecology, Gazi University Faculty of Medicine, between 1988-2005.

Methods: Registries of 17.259 neonates were studied retrospectively. Total malformation incidence, types of these malforma-
tions, percentages of isolated and multiple anomalies and their distribution according to gender and maternal age were deter-
mined. 

Results: 203 anomalies and a 1.18% incidence of congenital malformation was detected. Risk of any anomaly among male fe-
tuses was 1.21% and it was 1.15% among females; and no difference was detected (p>0.05).Most common anomaly was me-
ningocele. It was followed by other central nervous system anomalies such as anencephaly and hydrocephaly. 70% of anom-
alies were isolated and rest were multiple. Risk of having a fetus with congenital malformation varies with age and is most com-
mon under 20 and over 40.

Conclusion: Overall congenital anomaly incidence in newborns of our population is 1.18%. Most common anomaly is menin-
gocele, followed by other central nervous system anomalies such as anencephaly and hydrocephaly. 

Keywords: Congenital malformation, anomaly. 

Bir üniversite hastanesinde konjenital malformasyonlar›n görülme s›kl›¤› ve da¤›l›m›

Amaç: Gazi Üniversitesi Kad›n Hastal›klar› ve Do¤um Anabilim Dal›’nda, 1988-2005 y›llar› aras›nda gerçekleflen do¤umlarda kon-
jenital anomali tiplerinin ve insidans›n›n belirlenmesi amaçlanm›flt›r. 

Yöntem: Retrospektif olarak incelenen 17.259 do¤umda toplam malformasyon s›kl›¤›, bu malformasyonlar›n tipleri, izole ve
kombine olarak görülme oranlar›, anne yafl›na göre ve cinsiyete göre da¤›l›mlar› belirlenmifltir. 

Bulgular: Tespit edilen toplam 203 anomali, inceledi¤imiz popülasyonda, konjenital malformasyonlu fetüs do¤ma oran›n›n
%1.18 oldu¤unu göstermifltir. Erkek çocuklarda herhangi bir konjenital malformasyon bulunma riski %1.21 ve k›zlarda %1.15
olup Ki-kare testi kullan›lmas›yla iki grup aras›nda istatiksel olarak anlaml› fark bulunmam›flt›r (p>0.05). En s›k görülen anomali
meningosel olup bunu anensefali ve hidrosefali gibi di¤er santral sinir sistemi malformasyonlar› izlemifltir. Görülen tüm malfor-
masyonlar›n %70’i izole iken geri kalan› multipl konjenital malformasyon olarak görülmüfltür. Anomalili bir fetus do¤urma riski-
nin yafla ba¤l› olarak de¤iflti¤i ve 20 yafl›ndan önce, 40 yafl›ndan sonra s›k görüldü¤ü tespit edilmifltir. 

Sonuç: ‹nceledi¤imiz toplulukta konjenital malformasyon görülme s›kl›¤› %1.18’dir. En s›k görülen anomali meningosel olup bu-
nu anensefali ve hidrosefali gibi di¤er santral sinir sistemi malformasyonlar› izlemektedir.

Anahtar Sözcükler: Konjenital malformasyon, anomali.
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Introduction
Incidence of congenital anomalies varies all

over the world depending on the genetic factors
like chromosome anomalies and single mutation,
dietary habits leading to folic acide deficiency,
smoking, alcohol and other environmental toxic
agents. In the United States of America, where
majority of the studies on this subject is conduct-
ed, incidence of congenital anomalies has been
reported as 2-3 in each 100 delivery1 whereas
prevalence of congenital malformation is 2% in
England, 1.2% in Japan and 1.49% in South Africa.2-3

A study conducted all over our country found a
prevalence rate of 2% for congenitial malforma-
tions.4 This figure includes only the anomalies
detectable during the delivery, and it increases up
to 5% especially when the renal/cardiac system
anomalies that can be detected after the delivery
are combined.4 In another study which reviewed
the whole number of infants with congenital mal-
formation who were born in 22 university hospitals
in Turkey for a period of one year, the ratio of
congenital malformation was found 3.65%. 5 In the
same study, it has been reported that although iso-
lated incidence of all malformations in our popu-
lation is similar to the results reported for several
other countries, neural tube defects and cleft lip-
palate are more frequent.5 Another study conduc-
ted by the Department of Obstetrics and Gyneco-
logy of Gazi University in 1996 reviewing the birth
records for a total of eight years reported a preva-
lence rate of 1.11% for congenital malformations.6

Due to the significance of congenital malfor-
mation in perinatal morbidity and mortality and its
various types and diverse incidences in several
countries, it is important for each population, even
on regional basis, to know the distribution and
incidence of congenital malformations. Our objec-
tive was to determine the incidence, distribution
and type of congenital malformations in our hos-
pital, which is a tertiary healthcare provider so that
approaches in screening, diagnosis and treatment
can be well defined.  

Methods
The registries of a total of 17.259 deliveries car-

ried out in the Obstetrics and Gynecology Clinic of
the Medical Faculty of Gazi University between

1988 and 2005 were retrospectively examined.
Fetuses with antenatal or postnatal congenital mal-
formation were determined by inspecting the birth
records and patient files. Parameters included total
incidence of malformations, types of the malfor-
mations, isolated and concomittant incidences, and
distributions by maternal age and gender.

Throughout the follow-up period of pregnancy,
triple screen test was conducted between the ges-
tational weeks 16 and 18 as well as ultrasono-
graphic examination at least once at each trimester
in order to detect potential anomalies. Patients
with an abnormality detected during the ultra-
sonographic evaluations or with a high risk in the
dual or triple test were consulted to the experts on
perinatology for detailed ultrasonic examination. If
necessary, advanced examination techniques such
as chorionic villus biopsy, cordosynthesis and
amniosynthesis were conducted. 

Results
A total of 17.259 deliveries between 1988 and

2005 was examined. Of 17,259 neonates, 8720
(50.54%) were female, and 8538 were male
(49.46%). Detection of 203 anomalies in total indi-
cated that prevalence of fetal delivery with con-
genital malformation was 1.18%. The distribution
of those anomalies for both sexes is shown at
Table 1. Based on this table, one-hundred-three of
203 anomalies were in girls and a hundred in boys.
It corresponds to 50.7% of total congenital malfor-
mations in boys, and 49.3% in girls. Ratio of any
congenital malformation in neonates was 1.21% for
boys and 1.15% for girls, and no statistically signif-
icant difference was found between the two
groups when compared with Chi-square test
(p>0.05).

The distribution of congenital malformations in
the patient groups reviewed is shown at Table 2.

Table 2 provides type and incidence of 203
congenital malformations. The figure of 203 for
anomalies is not similar to the number of fetuses
born with congenital malformation as a fetus can
have multiple malformations. The most common
anomaly was meningocele, followed by other cen-
tral nervous system malformations like anen-
cephaly and hydrocephaly. When organ system
anomalies are classified in general, the most fre-
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quent ones were the central nervous system anom-
alies with 82 cases, which were followed by car-
diac malformations with 17 cases, renal anomalies
and genital system anomalies with 16 cases respec-
tively.

The prevalence and percentage of isolated and
multiple malformations in our population are
shown at Table 3.

Seventy percent of all malformations were iso-
lated while the rest was multiple congenital mal-
formation. It is notable that 80% of the central ner-
vous system anomalies was isolated, where the
other ratios were as follows; 69% for the urinary
system, 70.8% for the musculoskeletal system,
70.5% for the cardiovascular system, 71.4% for the
gastrointestinal system, 54% for the abdominal wall
defects, 66.6% for the facial defect and 71.4% for
the genital system anomalies.

We also evaluated the relation between mater-
nal age and incidence of congenital malformation,
and found out that fetal deliveries with congenital
malformations occured mostly between 21 and 30
years of age. In percentages, risk for delivering a
fetus with anomaly varies with age, and it is more
frequent before 20 years of age and after 40 years
of age. The results are given at Table 4.

Discussion
Incidence of congenital malformation shows

variation among populations depending on the
socioeconomic status, dietary habits, geographical
regions, races and environmental factors. Its ratio
ranges from 1.49% to 3.2% for several countries. In
a 13-year-study carried out in Australia (1983-
1995), the ratio of congenital malformation was
found 3.2% and the most common malformation
was the hip dislocation.7 In Saudi Arabia, ratio of
congenital malformation was found 1.7% in an
analysis of 14.762 births.8 S eventy-five percent of
these anomalies was major anomalies like anen-
cephaly, meningomylocele, and 25% included
minor anomalies like polydactyly, urachus cyst,
and the central nervous system was the most
involved system. In a study conducted in our uni-
versity in 1996, incidence of congenital malforma-
tion had been reported 1.11% while we found it
1.18%.

Gender Number Percentage %

Male 104 50.7

Female 101 49.3

Table 1. Incidence of congenital malformation by gender.

Anomaly Number Percentage %

Meningocele 25
12.19
Anencephaly 23 11.21
Hydrocephaly 22 10.73
Cardiac anomalies 17 8.29
Renal anomalies 16 7.80
Pes equinovarus 13 6.34
Encephalocele 10 4.87
Omphalocele 7 3.41
Diaphragmatic hernia 7 3.41
Coanal atresia 7 3.41
Genital anomalies 7 3.41
Gastroschisis 6 2.92
Polidactyly 6 2.92
Hypospadias 6 2.92
Bowel dilatation 6 2.92
Cleft lip 5 2.43
Cleft palate 4 1.95
Syndactyly 4 1.95
Epispadias 4 1.95
Urachus Cyst 3 1.46
Trisomy 21 2 0.96
Trisomy 18 1 0.48
Intestinal atresia 1 0.48
Intracranial mass 1 0.48
Holoprosencephaly 1 0.48
Accessory finger 1 0.48
Total 205 100

Table 2. Distribution of congenital malformations.

Table 3. Distribution of congenital malformations.

Maternal Age Number of anomaly Percentage % n (Number of patients)

< = 20 23 2.13 1,077

21 - 30 134 1.00 13.361

31 - 40 31 1.24 2,498

> 40 11 3.39 324

Tablo 4. Comparison of maternal age with incidence of mal-
formation

Isolated Anomalies Multiple Anomalies
Number Percentage % Number Percentage %

Central Nervous System 60 29.26 15 7.31

Urinary System 20 9.75 9 4.39

Musculoskeletal System 17 8.29 7 3.41

Cardiovascular System 12 5.85 5 2.43

Gastrointestinal System 10 4.87 4 1.95

Abdominal Wall Defects 7 3.41 6 2.92

Facial Defects 6 2.92 3 1.46

Genital System 5 2.43 2 0.96

Others 7 3.41 3 1.46
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It has been reported by studies conducted so
far investigating the relation between gender and
congenital malformations that the distribution of
anomalies had no gender difference. We also
found out that gender of fetus, either boy or girl,
had no impact on the incidence of congenital mal-
formation, and distribution for both genders is sim-
ilar. 
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Abstract

Objective: The pregnant women who have high risk are prescribed partial/complete bed rest in hospital/home by health pro-
fessionals. Hospitalized pregnant could have different physical and psychological problems which are related to bed rest. This
descriptive study was conducted to determine the problems. 

Methods: The sample group consisted of high-risk pregnant who had completed 16th gestational week, had partial bed rest
in hospital for at least 5 days and were accepted to participate in the study (n=52). An information form, "Antepartum Symptom
Report" and "Antepartum Hospital Stressors Inventory" (AHSI) were used for collection of the data. The data were evaluated
with the tests of Cronbach (α) consistency coefficients, percentage, mean and correlation distribution. 

Results: The pregnant women have lived mild mood changes, moderate tenseness and severe reflux in bed rest period. The
pregnant have mostly experimented these stressors according to AHSI: "Thinking about my baby’s health" and "Wondering how
long I’ll be in hospital". The psychological symptoms are related to physical symptoms, obstetric story and age. 

Conclusion: Hospitalized high-risk pregnant women have some problems. The pregnant, who have planned pregnancies, have
experi enced more severe nightmares and sensitiveness than the pregnant who have unplanned pregnancies (p<0.001). Level
of tenseness and sensitiveness are associated with number of children (p<0.05). The nurses, who work in the perinatology ser-
vices, have to know the problems related to bed rest in order to prevent mother’s and baby’s health.

Keywords: High-risk pregnancy, bed rest, nursing. 

K›smi yatak istirahati ile hastanede yatan yüksek riskli gebelerin yaflad›¤› fiziksel ve
psikolojik borunlar

Amaç: Yüksek riskli gebeliklerde, gebeye öncelikle evde veya hastanede, kesin ya da k›smi yatak istirahat›na geçmesi önerilir.
Fakat özellikle hastanede yatan gebeler, yatak istirahat›na ba¤l› olarak baz› fiziksel ve psikolojik sorunlar yaflamaktad›rlar ve
çal›flmam›z, bu sorunlar› belirlemek amac›yla tan›mlay›c› olarak planlanm›flt›r. 

Yöntem: Araflt›rmam›z›n örneklemini, 16. gebelik haftas›n› doldurmufl, en az 5 gündür hastanede k›smi yatak istirahat›nda bulu-
nan ve çal›flmaya kat›lmay› kabul eden 52 yüksek riskli gebe oluflturmufltur. Verilerin toplanmas›nda bir hasta tan›lama formu,
geçerlik-güvenirlik çal›flmalar› yap›lm›fl "Antepartum Semptom Kontrol Listesi" ve "Antepartum Hastane Stresörleri Ölçe¤i" kul-
lan›lm›flt›r. Verilerin de¤erlendirilmesinde Cronbach (α) güvenirlik katsay›s› hesaplamas›, yüzdelik (%), ortalama (x) ve korelasyon
hesaplamalar› kullan›lm›flt›r. 

Bulgular: Gebeler, hastanede yatmaya ba¤l› olarak hafif düzeyde mizaç de¤iflikli¤i, orta düzeyde gerginlik-sinirlilik ve fliddetli
düzeyde reflü yaflam›fllard›r. Antepartum Hastane Stresörleri Ölçe¤i’ne göre gebelere en çok stres yaflatan konular "Bebe¤imin
sa¤l›¤›n› düflünme" ve "Hastanede ne kadar kalaca¤›m› düflünme" olmufltur. Yaflanan psikolojik semptomlar›n fiziksel semptom-
larla, obstetrik özelliklerle ve yaflla iliflkisi oldu¤u belirlenmifltir. 
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Introduction 
High-risk pregnancy is defined as “a physiolog-

ic and psyhcosocial state endangering the life and
health of the mother, fetus or neonate, and
increasing the risk of morbidity and mortality”.1,2

Complications that make a pregnant included in
the "high-risk pregnancy” group are several:
Anomalies of placenta, incompetent cervix,
preeclampsia, preterm labor threat, systemic dis-
eases (diabetes, anemia, infection etc.), Rh incom-
patibility, intrauterine growth retardation, cervical
insufficiency and multiparity.1-5

In majority of high-risk pregnancies, pregnant
woman is firstly recommended to take a bed rest
at home or hospital. Bed rest is frequently recom-
mended for risky pregnancies between 20-36
weeks’ gestation. In the U.S., each year nearly
700,000 pregnant women with high risk are sent to
bed.1,3,6,7 Benefits of bed rest for high-risk pregnan-
cies are that resting regulates uterus perfusion and
fetal circulation; it reduces the pressure on cervix
and provides an opportunity to take a rest to the
pregnant.1,3,8,9

Despite such benefits, pregnant women who
are at bed rest also experience some physiologic
and psychosocial side effects. Degree of side
effects varies according to the type and duration of
the bed rest. The most common physiologic com-
plications of bed rest are as follows: fluid and elec-
trolyte imbalance, reduction in the stroke volume,
slow pulse, muscle atrophy, loss of calcium, glu-
cose intolerance, weight loss, increased coagula-
tion factors, reflux, constipation, headache and
delayed postpartum rehabilitation.1,3,9 And, psy-
chosocial problems related with bed rest are listed
as follows: anxiety, low self-esteem, self-blaming,
frustration, conflict, sentimentality, crisis, uncer-
tainity, loss of control, boredom and concerns
about fetus.1,3,4,10-12

Main causes of psychosocial problems
observed in pregnant women with risk include
separation from family due to hospitalization,
being uncomfortable with hospital atmosphere
and other patients, and economic concerns. Any
increase in the degree and duration of bed rest
would increase the level of problems experi-
enced.1,3,4,10,16

Information about the type and duration of bed
rest recommended for high-risk pregnancies is
unclear.1,16 A national study carried out in the U.S.
by Maloni et al. showed that types and duration of
bed rest advised by obstetricians in risky condi-
tions vary greatly.7

There are three types of bed rest: Type 1: Light
bed rest (light housework, part-time working,
short-distance walking, two-hours resting within
day), Type 2: Moderate bed rest (leaving job, need
for assistance for housework, restricted exercise
including walking, resting at most part of the day),
Type 3: Complete bed rest (staying at bed all day
long, eating at bed, only bathroom privileges).
Types of bed rest ordered in Turkish hospitals are
Type 2 (also known as partial bed rest) and Type
3 (also known as strict bed rest).1,3 Bed rests rec-
ommended by Sachar et. al. for high-risk pregnan-
cies are also classified as “Light”, “Moderate” and
“Heavy”. In this study, the investigators scored the
activities during the rest and identified the bed rest
range for a high-risk pregnant woman.17

In any woman who has a pregnancy-related
risk, her own health and child’s health are under
threat. As already demonstrated by many studies,
the psychosocial status of physically high-risk
pregnant women is also at risk, and increased anx-
iety causes development of various complications
related with pregnancy and labor (pregnancy relat-
ed vomitting, pregnancy toxemia, recurrent mis-
carriage, dystocia, preterm labor etc.).2,4,513,14
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Sonuç: Hastanede yatak istirahat›nda olan yüksek riskli gebeler, baz› fiziksel ve psikolojik sorunlar yaflamaktad›rlar. Planl› gebe-
liklerde hastaneye yatma, kabus görme ve daha duygusal olma durumlar›yla ileri derecede anlaml› iliflki göstermifltir (p<0.001).
Yaflayan çocuk say›s› artt›kça gerginlik-sinirlilik ve daha duygusal olma durumlar›nda art›fl gözlenmifltir (p<0.05). Perinatoloji
hemflirelerinin, hastanede yatan riskli gebelerin yaflamas› olas› sorunlar hakk›nda bilgi sahibi olmas› ve gerekli önlemleri almas›,
maternal ve fetal sa¤l›¤›n sürdürülmesi aç›s›ndan önemlidir. 

Anahtar Sözcükler: Yüksek riskli gebelik, yatak istirahat›, hemflirelik.
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Nurses taking care of high-risk pregnants at bed
rest should be acknowledged about the physical
and psychological problems that women can expe-
rience related with the bed rest at pregnancy and
apply nursing practices that will prevent or at least
minimize such problems. Based on this, we
planned to identify and define the physiologic and
physical problems that high-risk pregnant women
at partial bed rest may experience.

Methods
The field of our study included high-risk preg-

nant women hospitalized at the Department of
Obstetrics and Gynecology of a Social Insurance
Institution (SII) hospital in ‹stanbul between
December 2003 and April 2004, and our sampling
consisted of 52 pregnant women with high-risk
who had completed their 16 weeks’ gestation, and
hospitalized for partial bed rest at least for a peri-
od of five days and accepted to participate in the
study. The clinic, location of the study, admits
mean 15-20 high-risk pregnancies per month.
We’ve reached to all of the pregnant women who
had been admitted to the clinic during our study
period and who were complying with our criteria. 

For data collection, “Patient Information Form”,
“Antepartum Symptom Control List” and
“Antepartum Hospital Stressors Inventory (AHSI)”
were used. Patient Information Form consists of 16
questions to collect data about the demographic,
obstetric and gynecologic status of the pregnant
women. Antepartum Symptom Control List is a
Likert-type form (grading scale), comprising 46
items used for identifying the physical and psy-
chological symptoms of pregnants at bed rest,
which was developed by Maloni in 1993. The
Cronbach’s alpha coefficient was α0.79 (35 cases)
in the Maloni study; it was found 0.94 (60 cases) in
the study by Oskay who translated the form into
Turkish and realized its validitation; and it was
found 0.88 (52 cases) in our study. Antepartum
Hospital Stressors Inventory is also a Likert-type
scale (grading scale), which was first developed by
White &Richie in 1981, and then improved by
Maloni in order to evaluate the sources of stress for
hospitalized high-risk pregnant women. The stres-
sors were gathered in 7 sub-groups in the scale
such as “Separation", "Environment", “Health sta-

tus", "Communicaton with Health Providers", "Self-
image", "Emotional status" and "Family Status". The
stress resulting from those stressors were classified
as "No stress=0", "Slightly stressed =1", "Stressed
=2", "Very stressed=3" and "Extremely stressed=4"
depending on their severity. If the stressor is not
related, the patient selects “Not applicable for me”.
The Cronbach’s coefficient was found at an inter-
val of 0.61 – 0.93 by White &Richie, of _0.63 –0.93
by Maloni et. al., and of 0.65- 0.83 by Oskay who
translated the scale into Turkish and performed its
validation. The alpha range was found between
0.62 to 0.87 in our study. For the assessment of
data, Cronbach alpha coefficient calculation, calcu-
lations of percentage (%), mean (x), standard devi-
ation (±SD) and correlation were used.

Results
An analysis of demographic and obstetric char-

acteristics of the pregnant women hospitalized due
to partial bed rest showed that 30.79% were aged
between 19 and 23 years; 92.30% were not work-
ing; 69.24% were graduated from elementary
school; 71.6% were willingly conceived; and
71.15% had no other child yet (Table 1). It was
shown that during the hospitalization period, the
pregnant women received best support from their
husbands (80.76%), they mostly communicated
with their roommates (86.53%), and they mostly
chatted with their roommates during their leisure
time (92.30%) (Table 2). At the end of the study, it
was found out that 53.84% of pregnant women
would have preferred to take their bed rest at
home (Table 3).

The most commonly experienced psycological
findings associated with hospitalization for preg-
nant women were mild attitude change (38.46%),
moderate tension-nervousness (46.15%), severe
boredom (23.08%), moderate nightmare (%28.84)
and moderate emotionality (23.08%) (Table 4). 

And the most commonly experienced physical
findings associated with hospitalization for preg-
nant women were severe reflux (38.46%), mild
pubic pain (48.08%), moderate back pain
(38.46%), mild leg pain (44.23%), moderate dry
lips (38.46%), mild skin tenderness (46.15%), mild
pelvic/pubic pain/ache (53.85%), mild cramp at
legs (46.15%), moderate headache (46.15%), mod-



erate sleeplessness after waking up (38.46%), mild
involuntary drowsiness at day time (55.76%) and
mild dizziness (59.61%) (Table 5).

According to the Antepartum Hospital Stressors
Inventory, the most common stressors for pregnant
women were as follows: “anxious about the baby’s
well-being” (3.61 points over 4), “anxious about
hospitalization period” (3.30 points), “separation
from my family” (3.27 points), “concerns about the
care of children at home” (3.25 points), “lack of
information about my status” (3.18 points), “con-
cerns about labor” (3.16 points), “feeling sad” (3.06
points) and “feeling bored” (3.03 points) (Table 6). 

It was also found out that as age advanced and
parity increased, concentration was reduced in the
high-risk pregnant women participated in our
study; again, tension-nervousness was increased as
age advanced; women who willingly conceived
were more tense, more emitonal and had night-
mares compared to those who were unwillingly
conceived; and tension and emotionality were
increased as the number of living children
increased (Table 7).

It was also found out that findings for tension-
nervousness and being more emotional of
“Separation” sub-group in the Antepartum Hospital
Stressors Inventory scale, findings for sensorial
changes and having nightmares of “Environment”
subgroup, findings for tension-nervousness of
“Health” subgroup, findings for boredom of
“Communication with Health Providers” subgroup
and “Self-image” subgroup, findings for attitude
change and being more emotional of “Emotional
status” subgroup and findings for tension-nervous-
ness of “Family status” subgroup were all related.
Significant relations were found between the phys-
ical findings and psychological findings experi-
enced by the high-risk pregnant women partici-
pated in our study. Reflux was significantly related
with tension and boredom; nausea with lack of
concentration; pubic pain with tension and being
more emotional; pelvic pain/ache with being more
emotional; earache, headache and sight problems
with lack of cencentration; sleeplessness after wak-
ing up with attitude change and having night-
mares; waking up unrefreshed and dizziness with
tension; drowsiness at daytime with tension; tired-
ness with lack of concentration and sensorial
changes, and finally stuffiness with tension (Table
9).

Hediye A, Korkmaz N, Problems of Hospitalized High-Risk Pregnant Women in Partial Bed Rest94

Table 1. Demographic and obstetric characteristics of the 
participants.

Age 

Occupational Status

Educational Status

Status of Pregnancy Willingness

Number of Pregnancy

Numer of Deliveries

Miscarriage/Currettage Status

Number of living Children

Feature

19-23

24-28

29-33

34 and over

Works

Doesn’t work

Literate

Elementary scholl

High scholl

University 

Willing

Unwilling 

1

2

3 and over

0

1

2 and over

Yes

No 

0

1

2 and over

n

16

12

12

12

4

48

4

36

9

3

37

15

32

14

6

36

6

10

19

33

37

7

8

%

30.79

23.07

23.07

23.07

7.70

92.30

7.69

69.24

17.31

5.76

71.16

28.84

61.53

26.94

11.53

69.23

11.53

19.24

36.54

63.46

71.15

13.46

15.39

Total

52

52

52

52

52

52

52

52

Table 2. Features related with bed rest of participants.

Previous

Hospitalization  for

this Pregnancy

Previous Bet Rest at

Home for this

Pregnancy

Status of Attendant

Supporting Persons*

Persons Mostly

Communicated in the

Hospital*

Leisure Time

Activities*

Features

Yes

No 

Yes

No

Yes

No 

Partner

Parents

Children

Friends/Neighbour

Physician

Nurse

Roommate

Handwork

TV/Müzik

Reading

Chat with room

mates

n

10

42

24

28

11

41

42

34

0

6

7

33

45

6

4

8

48

%

19.24

80.76

46.16

53.84

21.16

78.84

80.76

65.38

0.00

11.53

13.46

63.46

86.53

11.53

7.69

15.38

92.30

Total

52

52

52

*

*

*

* More than one response.
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Table 3. Distribution of the responses to the question “Would you prefer taking bed rest at home?”

RESPONSE

Yes

No 

Total 

Response

o better take care of my children

To take a showe

I feel irritated at hospital

My house is very close to the

Hospital is annoying 

I feel safe at hospita

I’ve been taken better care of

I feel more rested at hospital

n

14

8

3

1

2

16

6

2

%

50.00

28.58

10.71

3.57

7.14

66.66

25.00

8.34

Total 

28

24

52

%

53.84

46.16

100

Table 4. Distribution of bed rest associated psychological symptoms experienced by pregnant women.

Psychological Symptoms

Difficulty in concentrating
Attitude change
Tension-nervousness
Boredom
Sensorial changes
Nightmares
Being more emotional 

n

26
24
11
8
44
34
37

%

50.00
46.15
21.16
15.39
84.61
65.40
71.16

Absent

n

14
20
17
15
2
3
3

%

26.92
38.46
32.69
28.84
3.84
5.76
5.76

Mild

n

12
8
24
17
0
15
12

%

23.08
15.39
46.15
32.69
0.00
28.84
23.08

Moderate

n

0
0
0
12
6
0
0

%

0.00
0.00
0.00
23.08
11.55
0.00
0.00

Severe

Table 5. Distribution of bed rest associated physical symptoms experienced by pregnant women.

Physical Symptoms

Indigestion

Reflux

Nausea

Loss of apetite

Pubic pain

Other abdominal problems

Hip pain

Back pain

Leg pain

Pain in the external ear

Low back pain

Rash/erythema

Dry skin

Dry lip

Skin tenderness

Heel pain

Calf pain

Knee tenderness

Pelvic/pubic pain/ache

Cramp at legs

Earache

Headeache

n

25

4

21

27

3

40

29

12

13

41

37

39

26

4

12

43

29

45

4

12

40

4

%

48.08

7.69

40.38

51.92

5.76

76.92

55.78

23.08

25.02

78.85

71.15

75.00

50.00

7.69

23.08

82.71

55.76

86.56

7.69

23.08

76.92

7.6

Absent

n

15

16

9

4

25

12

20

12

23

8

0

13

7

16

24

4

9

3

28

24

8

12

%

28.84

30.77

17.30

7.69

48.08

23.08

38.46

23.08

44.23

15.39

0.00

25.00

13.46

30.77

46.15

7.69

17.30

5.76

53.85

46.15

15.39

23.0

Mild

n

7

12

13

14

16

0

3

20

4

3

9

0

11

20

12

3

8

2

16

12

4

24

%

13.46

23.08

25.02

26.92

30.77

0.00

5.76

38.46

7.69

5.76

17.30

0.00

21.15

38.46

23.08

5.76

15.39

3.84

30.77

23.08

7.69

46.15

Moderate

n

5

20

9

7

8

0

0

8

12

0

6

0

8

12

4

2

6

2

4

4

0

12

%

9.62

38.46

17.30

13.46

15.39

0.00

0.00

15.39

23.08

0.00

11.55

0.00

15.39

23.08

7.69

3.84

11.55

3.84

7.69

7.69

0.00

23.0

Severe
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Table 5. (continued) Distribution of bed rest associated physical symptoms experienced by pregnant women. 

Physical Symptoms

Sight problems

Difficulty in sleeping

Waking up to go to bathroom

Waking up at night

Sleeplessness after waking up

Unrefreshed waking up

Involuntary drowsiness at daytime

Shortness of breath due to exercise/extreme activities

Dizziness

Faintness

Exhaustion

Constipation

Stuffiness

Edema

Hemorrhoid

n

37

14

11

25

13

16

9

15

19

33

12

23

24

25

26

%

71.15

26.92

21.16

48.09

25.00

30.78

17.30

28.84

36.55

63.45

23.08

44.23

46.15

48.09

50.00

Absent

n

0

12

15

13

12

16

29

17

31

0

22

18

27

13

11

%

0.00

23.08

28.84

25.00

23.08

30.76

55.76

32.70

59.61

0.00

42.30

34.61

51.92

25.00

21.16

Mild

n

9

13

14

5

20

9

8

10

2

19

11

6

1

5

12

%

17.30

25.00

26.92

9.61

38.46

17.30

15.39

19.23

3.84

36.55

21.16

11.55

1.93

9.61

23.08

Moderate

n

6

13

12

9

7

11

6

10

0

0

7

5

0

9

3

%

11.55

25.00

23.08

17.30

13.46

21.16

11.55

19.23

0.00

0.00

13.46

9.61

0.00

17.30

5.76

Severe

Table 6. Distribution of stress scores for pregnant women at bed rest.

Antepartum Hospital Stressors Inventory

Seperation
6. Sleeping alone

7. Being away from my job

10. Being away from home

19. Being away from my husband

22. Being away from habitual works

32. Being away from my friends

47. Being away from my family

Environment
16. Sleeping in an unknown bed

20. Lack of privacy

25. Boredom of being idle

26. Eating hospital meals

28. Hearing pulses from the monitor

35. Noise disturbance of hospital staff

38. Dependence on hospital staff for room cleaning

39. Noise disturbance in the hospital

40. Sharing the room with other patients

Health Status
3. Medication

4. Anxious about my own health

9. Tests

14. Anxious about my baby’s well-being

27. Concerns about duration of hospitalization

36. Concerns about the well-being of other patients

44. Concerns about test results

48. Being tired of staying in bed

Communication with Health Providers
5. Trying to understand the explanations of test results

12. Trying to understand the medical terminology

13. Too much information about my status

33. Lack of information about my status

41. Hasty attitudes of nursing staff

45. Talking about myself to health professionals whom I don’t know

49. Diverse and varying opinions of health professionals

n*

52

52

4

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

37

X

2.43

2.30

2.00

2.53

2.76

1.92

2.23

3.27

2.19

2.48

2.92

2.56

1.92

1.61

2.97

1.53

2.38

1.38

2.72

2.88

2.23

2.38

3.61

3.30

2.15

2.44

2.79

2.08

1.84

2.39

1.84

3.18

1.69

1.0

2.55

±SD

0.97

1.11

0.00

0.13

0.88

0.43

0.98

1.25

0.95

0.64

1.01

0.78

0.20

0.15

1.09

0.44

0.95

0.44

0.66

0.79

0.47

1.03

1.26

1.17

0.54

0.48

0.88

0.69

0.56

0.89

0.34

1.63

0.87

0.5

0.74 
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Table 6. (continued) Distribution of stress scores for pregnant women at bed rest.

Antepartum Hospital Stressors Inventory

Self-image
1. Being less active than usual
2. Not being at home to make arrangements for the baby
8. Concerns about being a mother

11. Questioning by other patients and visitors
17. Dependency on others
31. Wearing pyjgamas/nightgown all the time
42. Concerns about labor
Emotional Status
15. Feeling sad
21. Fearfull
24. Distressful
30. Angry
46. Lonely
Family Status 
18. Thinking of my partner who overtook my responsibilities
23. Concerns about the care of children at home
34. Concerns about the hospital charges

n*

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
15
52

X

1.97
2.46
1.61
1.78
1.46
1.79
1.57
3.16
2.54
3.06
2.81
3.03
1.23
2.61
1.97
2.07
3.25
0.61

±SD

0.69
0.38
0.45
0.76
0.49
0.62
0.67
1.34
0.92
1.06
0.77
1.30
0.61
0.76
0.33
0.82
1.16
0.11

Table 7. Correlation between the age and obstetric characteristics of pregnant women and the psychological smptoms experienced.

Features of Pregnants

Age

Planned Pregnancies

Unintended Pregnancy

Parity

Miscarriage/Curretage Status

Number of Living Children

Difficulty in

concen-

trating

r=.37      p<0.05

r=.09      p>0.05

r=.07      p>0.05

r=.34     p<0.05

r=.00      p>0.05

r=.24      p>0.05

Attitude

change 

r=.18    p>0.05

r=.22    p>0.05

r=.02    p>0.05

r=.24    p>0.05

r=.03    p>0.05

r=.21    p>0.05

Psychological Symptoms

Tension-

Nervousness

r=.43    p<0.05

r=.51    p<0.05

r=.10     p>0.05

r=.21     p>0.05

r=.06     p>0.05

r=.39    p<0.05

Boredom 

r=.08      p>0.05

r=.11      p>0.05

r=.09     p>0.05

r=.26      p>0.05

r=.01      p>0.05

r=.19      p>0.05

Sensorial

changes

r=.15    p>0.05

r=.26    p>0.05

r=.08    p>0.05

r=.07    p>0.05

r=.00    p>0.05

r=.13    p>0.05

Nightmares 

r=.03    p>0.05

r=.73  p<0.001

r=.03    p>0.05

r=.06    p>0.05

r=.09    p>0.05

r=.11    p>0.05

Being more

emotional

r=.17        p>0.05

r=.80    p<0.0001

r=.13        p>0.05

r=.22        p>0.05

r=.19        p>0.05

r=.52        p<0.05

Table 8. Correlation between the mean stress scores of pregnant women and the psychological symptoms experienced. 

Anteparum Hospital

Stressors Inventory

Separation

Environment

Health Status

Communication with

Health Providers

Self-image

Emotional Status

Family Status 

Difficulty in

concen-

trating

r=.26      p>0.05

r=.24      p>0.05

r=.28      p>0.05

r=.18      p>0.05

r=.11      p>0.05

r=.21      p>0.05

r=.23      p>0.05

Attitude

change 

r=.19    p>0.05

r=.23    p>0.05

r=.27    p>0.05

r=.22    p>0.05

r=.13    p>0.05

r=.53    p<0.05

r=.21    p>0.05

Psychological Symptoms

Tension-

Nervousness 

r=.66    p<0.01

r=.18    p>0.05

r=.73  p<0.001

r=.25    p>0.05

r=.15    p>0.05

r=.22    p>0.05

r=.64    p<0.01

Boredom 

r=.28    p>0.05

r=.19    p>0.05

r=.23    p>0.05

r=.41    p<0.05

r=.44    p<0.05

r=.20    p>0.05

r=.24    p>0.05

Sensorial

changes

r=.12    p>0.05

r=.39    p<0.05

r=.21    p>0.05

r=.14    p>0.05

r=.12    p>0.05

r=.23    p>0.05

r=.16    p>0.05

Nightmares 

r=.28    p>0.05

r=.37    p<0.05

r=.27    p>0.05

r=.17    p>0.05

r=.13    p>0.05

r=.21    p>0.05

r=.22    p>0.05

Being more

emotional

r=.75  p<0.001

r=.27    p>0.05

r=.26    p>0.05

r=.16    p>0.05

r=.27    p>0.05

r=.68    p<0.01

r=.28    p>0.05

* n, "Bana uygun de¤il" seçene¤ini cevaplayan kifliler ç›kart›larak hesaplanm›flt›r.



Discussion
Major part of our demographic data is parallel

to the demographic data of the study carried out
by Oskay1 on 60 pregnant women at partial and
complete bed rest. According to our data, the preg-
nant women were mostly supported by their part-
ners (80.76%) and parents (65.38%) during the
hospitalization period. Similarly, in the study by
Oskay 1 most of the support was provided by part-
ners (91.7%), close relatives (61.7%) and parents
(55.0%). The results of an interview carried out by
Gupton, Heaman and Aschroft 11 ’with 24 high-
risk pregnant women at bed rest showed that par-
ents and friends are most common support
providers. In a study by Maloni, Brezinski-Tomasi
and Johnson12 on 89 high-risk hospitalized preg-
nant women, the pregnant women and their part-
ners were evaluated together, and it was found out
that most common sources of support were par-

ents and close relatives. In a study carried out by
Schroeder15 on 12 high-risk pregnant women, it
was also shown that pregnant women are mostly
supported by their parents and close relatives dur-
ing the hospitalization period. Our data is also in
compliance with the literature.

Our participants mostly communicated with
their roommates during the hospitalization period
(86.53%). It was also reported by Oskay 1 that
pregnant women communicated with their room-
mates at most (83.3%). Our participants spent most
of their leisure time by chatting (92.3%); rate for
reading was very low (15.38%). It is also the case
in the Oskay1 study that pregnant women spent
most of their time by chatting (85%), but rate for
reading was pretty high (75.0%). Lower reading
rates in our study may result from the fact that
majority of our participants were graduated from
elementary school.
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Table 9. Correlation between the physical and psychological symptoms of pregnant women. 

Physical Symptoms

Indigestion
Reflux
Nausea
Loss of apetite
Pubic pain
Other abdominal problems
Hip pain
Back pain
Leg pain
Pain in the external ear
Low back pain
Rash/erythema
Dry skin
Dry lip
Skin tenderness
Heel pain
Calf pain
Knee tenderness
Pelvic/pubic pain/ache
Cramp at legs
Earache
Headache
Sight problems
Difficulty in sleeping
Waking up to go to bathroom
Waking up at night
Sleeplessness after waking up
Unrefreshed waking up
Involuntary drowsiness at daytime
Shortness of breath due to exercise/extreme
activities
Dizziness
Faintness
Exhaustion
Constipation
Stuffiness
Edema
Haemorrhoid

Difficulty in
concen-
trating

r=.02      p>0.05
r=.13      p>0.05
r=.74    p<0.001
r=.15      p>0.05
r=.19      p>0.05
r=.06      p>0.05
r=.00      p>0.05
r=.03      p>0.05
r=.00      p>0.05
r=.21     p>0.05
r=.00      p>0.05
r=.00      p>0.05
r=.00      p>0.05
r=.00      p>0.05
r=.00      p>0.05
r=.00      p>0.05
r=.00     p>0.05
r=.00      p>0.05
r=.22      p>0.05
r=.01     p>0.05
r=.48      p<0.05
r=.55     p<0.05
r=.46     p<0.05
r=.11      p>0.05
r=.07      p>0.05
r=.18     p>0.05
r=.22      p>0.05
r=.38     p<0.05
r=.16      p>0.05
r=.09     p>0.05
r=.39     p<0.05
r=.03      p>0.05
r=.35     p<0.05
r=.11      p>0.05
r=.10      p>0.05
r=.12     p>0.05
r=.02      p>0.05

Attitude
change

r=.14    p>0.05
r=.16    p>0.05
r=.11    p>0.05
r=.24    p>0.05
r=.15    p>0.05
r=.03    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.17    p>0.05
r=.01    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.03    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.16    p>0.05
r=.07    p>0.05
r=.22    p>0.05
r=.27    p>0.05
r=.28    p>0.05
r=.18    p>0.05
r=.04    p>0.05
r=.19    p>0.05
r=.36    p<0.05
r=.26    p>0.05
r=.20    p>0.05
r=.04    p>0.05
r=.26    p>0.05
r=.09    p>0.05
r=.27    p>0.05
r=.06    p>0.05
r=.02    p>0.05
r=.10    p>0.05
r=.08    p>0.05

Psychological Symptoms

Tension-
Nervousness

r=.19    p>0.05
r=.43   p<0.05
r=.27    p>0.05
r=.28    p>0.05
r=.65    p<0.01
r=.17    p>0.05
r=.14    p>0.05
r=.19    p>0.05
r=.16    p>0.05
r=.12    p>0.05
r=.16    p>0.05
r=.03    p>0.05
r=.20    p>0.05
r=.15    p>0.05
r=.10    p>0.05
r=.04    p>0.05
r=.06    p>0.05
r=.03    p>0.05
r=.23    p>0.05
r=.08    p>0.05
r=.18    p>0.05
r=.28    p>0.05
r=.21    p>0.05
r=.23    p>0.05
r=.09    p>0.05
r=.20    p>0.05
r=.24    p>0.05
r=.24    p>0.05
r=.53    p<0.05
r=.11    p>0.05
r=.19    p>0.05
r=.17    p>0.05
r=.21    p>0.05
r=.20    p>0.05
r=.32    p<0.05
r=.24    p>0.05
r=.22    p>0.05

Boredom

r=.13    p>0.05
r=.55    p<0.05
r=.26    p>0.05
r=.27    p>0.05
r=.22    p>0.05
r=.11    p>0.05
r=.13    p>0.05
r=.14    p>0.05
r=.13    p>0.05
r=.19    p>0.05
r=.21    p>0.05
r=.12    p>0.05
r=.11    p>0.05
r=.08    p>0.05
r=.15    p>0.05
r=.09    p>0.05
r=.11    p>0.05
r=.10    p>0.05
r=.17    p>0.05
r=.06    p>0.05
r=.17    p>0.05
r=.26    p>0.05
r=.27    p>0.05
r=.25    p>0.05
r=.10    p>0.05
r=.20    p>0.05
r=.26    p>0.05
r=.48    p<0.05
r=.24    p>0.05
r=.13    p>0.05
r=.52    p<0.05
r=.13    p>0.05
r=.20    p>0.05
r=.19    p>0.05
r=.12    p>0.05
r=.21    p>0.05
r=.18    p>0.05

Sensorial
changes

r=.00    p>0.05
r=.02    p>0.05
r=.06    p>0.05
r=.03    p>0.05
r=.01    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.05    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.01    p>0.05
r=.00    p>0.05
r=.03    p>0.05
r=.02    p>0.05
r=.07    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.02    p>0.05
r=.01    p>0.05
r=.00    p>0.05
r=.03    p>0.05
r=.05    p>0.05
r=.35    p<0.05
r=.00    p>0.05
r=.07    p>0.05
r=.04    p>0.05
r=.00    p>0.05

Nightmares

r=.00    p>0.05
r=.00    p>0.05
r=.11    p>0.05
r=.09    p>0.05
r=.18    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.17    p>0.05
r=.00    p>0.05
r=.09    p>0.05
r=.23    p>0.05
r=.16    p>0.05
r=.10    p>0.05
r=.02    p>0.05
r=.11    p>0.05
r=.38    p<0.05
r=.13    p>0.05
r=.08    p>0.05
r=.00    p>0.05
r=.20    p>0.05
r=.12    p>0.05
r=.19    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.11    p>0.05
r=.00    p>0.05

Being more
emotional 

r=.00    p>0.05
r=.19    p>0.05
r=.18    p>0.05
r=.21    p>0.05
r=.41    p<0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.00    p>0.05
r=.39    p<0.05
r=.00    p>0.05
r=.16    p>0.05
r=.20    p>0.05
r=.19    p>0.05
r=.12    p>0.05
r=.00    p>0.05
r=.03    p>0.05
r=.02    p>0.05
r=.06    p>0.05
r=.09    p>0.05
r=.13    p>0.05
r=.22    p>0.05
r=.24    p>0.05
r=.16    p>0.05
r=.00    p>0.05
r=.03    p>0.05
r=.18    p>0.05
r=.00    p>0.05



Of all pregnant women participated in our
study, 53.84% indicated that they would have pre-
ferred to take bed rest at home whereas in the
Oskay study1, 53.3% of pregnant women expressed
that they would prefer to stay at hospital for bed
rest. In our study, the pregnant women, who indi-
cated that they would have preferred to take bed
rest at home, explained that they would prefer it in
order to be able take care of their children, take a
bath and not to feel bored and irritated.

Presence and severity of bed-rest-associated
physical (reflux, pelvi/back/leg pain, dry lip, skin
tenderness, headache, stuffiness, sleep disorders,
etc.) and psychological (attitude change, tension-
nervousness, boredom, etc.) symptoms in the
pregnant women participated in our study are par-
allel with the study carried out by Oskay and
fiahin3. Nine out of 10 high-risk pregnant women
participated in this study indicated that they most-
ly experienced “boredom” among psychological
symptoms, and eight out of 10 pregnant women
indicated that they mostly experienced “sleep dis-
order” among all physical symptoms. McGain and
Deatrick10 studying the hospitalization-associated-
psychological problems experienced by 21 high-
risk pregnant women showed that the pregnant
women remarkably experienced “anxiety”, “atti-
tude change” and “boredom”. Psychological prob-
lems identified by Gupton, Heaman and Aschroft11

in risky pregnancies are as follows: Boredom,
sense of loss of control and being a prisoner,
uncertainity, being tired of waiting and concerns
regarding fetus’s well being. In Schroeder’s15 study,
it was reported that pregnant women who were at
bed rest in the hospital underwent serious physical
and psychological changes. The results of our
study are supportive to the literature in that
respect. 

The most common stressors for the high-risk
pregnant women participated in our study were
“anxious about my baby’s well-being", "concerns
about hospitalization period", "Being away from
my family", "Concerns about the care of children at
home", "Lack of information about my status",
"Concern about labor" and "Feeling sad". Findings
of “Being away from my family”, “Lack of infor-
mation about my status” and “Feeling sad” were
similar to the study carried out by Oskay.1 The hos-
pital stressors identified by Gupton, Heaman and
Aschroft11 in high-risk pregnant women were
"Feeling irritated", "Anxious about my baby’s well-
being", "Concerns about care of children at home"

and "Being away from my family". The results of a
study by Heaman and Gupton13 on 24 hospitalized
risk pregnancies have shown that the most impor-
tant stressors were "Being away from by family",
"Lack of privacy" and "Uncomfortable hospital con-
ditions". The major stressor identified by Martin-
Arafeh et al.14 and Maloni16 is also "Being away
from my family". Our results are in parallel to the
literature.

Depending on our data, as age advanced, diffi-
culty in concentrating and tension-nervousness
increased in the pregnant women at bed rest
(p<0.05). There was a significant relation between
planned pregnancies and tension-nervousness
(p<0.05). Again, a significant relation was found
between planned pregnancies and nightmares
(p<0.01) and being more emotional (p<0.0001). As
parity increased, concentration problems increased
(p<0.05). As number of living children increased,
tension-nervousness and being more emotinal
became more intense (p<0.05). Those results were
supported by the fact that pregnant women with
one or more children preferred to take bed rest at
home rather than at hospital. Pregnant women
with children are concerned about their children at
home as well as the risks of their current pregnan-
cy and they experience psychological problems.

We have found a significant relation between
the stressors and the psychological symptoms the
pregnant women experienced. The most strong
relationships were found  between the stress
caused by leaving home and being more emotion-
al (p<0.001), and stress caused by health status
and tension-nervousness (p<0.001). Emergence of
psychological problems due to being away from
home and fetus’s health being under threat during
pregnancy is a comprehensible situation.

From physical symptoms experienced by preg-
nant women, nausea was very significantly related
with concentration problem (p<0.001). Pelvic pain
and tension-nervousness were significantly related
(p<0.01). Such physical and psychological prob-
lems are considered to be associated with preg-
nant woman’s fear of fetus loss. We have found
that psychological problems experienced by high-
risk pregnant women participated in our study
were related with age, obstetric characteristics and
physical problems experienced. Pregnant women
experience some physical and psychological prob-
lems due to the bed rest at hospital, and physical
problems are significantly related with psychologi-
cal problems. Age and obstetric histories of the
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pregnant women have an impact on the structure
and level of the psychological problems. Studies
have shown that efficient nursing care significant-
ly reduced the physical problems of high-risk
pregnant women at bed rest. Oskay1 emphasized
that professional support is required to eliminate
the psychological problems. However, our data
showed that there was a significant relation
between physical problems and psychological
problems, which amplifies the significance of nurs-
ing care that would be given for elimination of
physical problems.

Conclusion
In our study aiming to identify the bed rest

associated physical and psychological problems of
the high-risk pregnant women at partial bed rest, it
has been found out that physical symptoms of the
pregnant women were at mild and moderate lev-
els, and they mostly experienced reflux,
pelvic/back/leg pains, headache, dry lip and sleep
disorders.   Psychological problems were usually at
moderate levels, and they mostly experienced
boredom, tension-nervousness, nightmares and
being more emotional. The most common stres-
sors of pregnancy were "Anxious about my baby’s
well-being", "Concerns about hospitalization peri-
od" and "Being away from my family". It was also
shown that psychological symptoms are related
with age, obstetric characteristics and physical
symptoms.

All nurses working at perinatology services
should be informed about the bed rest associated
physical and psychological problems that we iden-
tified and they should be alarmed about the pre-
cursor indications. It is very important to support
their knowledge about risky pregnancies and side
effects of the bed rest by continous training pro-
grammes. Evidence-based information and prac-
tices are changing and developing day by day.
Nursing approaches including various options are
needed.

Monitoring high-risk pregnant women at home
is vital in achieving healthy pregnancy outcomes
as major part of bed rests is also held at home.
Efficiency of perinatology nurses at home-care
functions, and giving training and consultation to
the pregnant women would be of great help.
Based on this, preparation of monitoring proce-
dures about pregnancy home care, instructing the
pregnant and her family, organizing programmes

addressing the patient follow-up methods by
phone, and early planning and application of mea-
sures to be taken have become essential for exe-
cuting a contemporary nursing care to provide the
pregnant women, who takes bed rest at home,
with a safe delivery and a healthy neonate. 
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Abstract

Objective: The aim of this study was to analyze 660 stillbirth cases retrospectively during 10 years period.

Methods: We evaluated 660 stillbirth cases (group1) retrospectively during 10 years period in our clinic. Maternal age, parity,
prepartum estimated gestastional week, birth weight, vaginal and abdominal delivery ratio, cesarean section indications, fetal
anomalies, maternal diseases were evaluated and compared with 660 women (group2) who had given live births . 

Results: The ratio of stillbirth was 4.91% during ten years period. Multiparity was 73.63% in cases. Prepartum estimated me-
an gestasional week was 33.8 ±3.9 in stillbirths and 25.75% of women had undergone cesarean section. Gestasional hyperten-
sion 33.78%, gestasional diabetes mellitus 1.0%, and type II diabetes mellitus were 0.3% in group 1. Fetal abnormality was fo-
und 12.12% in stillbirths. Pregnancy induced hypertension ratio was in group 1 and group 2 33.78%, 13.18% respectively
(p<0.001). Cesarean section ratio were 25.75% and 46.21% in group 1 and group 2 respectively (p<0.001). The most seen ce-
sarean endication was abruptio placentae (%12.87) in group 1. Fetal anomaly ratio were 12.12% and 3% in group 1 and gro-
up 2 respectively (p<0.001). Mean birth weight were 2121±1200 g and 2828 ±979 in grup 1 and in group 2 respectively
(p<0.001).

Conclusion: Gestational hypertension, fetal anomalies and placental abruption are the most common causes of fetal demise
in our study. Our stillbirth ratio is higher than literature. High delivery rate, inadequacy of pregnant visits, inefficiency of an-
tenatal care centers for high risk pregnant patients can increase ratio in our region. Improvement of antenatal care units in pri-
mary and secondary health centers may decrease our stillbirth ratio.

Keywords: Stillbirth, gestational hypertension, fetal anomaly, antenatal care. 

On y›ll›k 660 ölü do¤um olgusunun retrospektif analizi

Amaç: Klini¤imizde on y›ll›k sürede ölü do¤um yapan 660 olguyu retrospektif olarak de¤erlendirmek.

Yöntem: Klini¤imizde 10 y›ll›k sürede gerçekleflen 660 ölü do¤um olgusu (grup 1) retrospektif olarak incelendi. Olgular anne
yafl›, paritesi, prepartum tahmini gebelik haftas›, yenido¤an a¤›rl›¤›, normal vajinal ve abdominal do¤um oran›, sezaryen endi-
kasyonlar›, fetal anomaliler, maternal hastal›klar yönünden de¤erlendirildi ve olgular canl› do¤um yapan random olarak seçilen
660 gebe (grup 2, kontrol grubu) ile karfl›laflt›r›ld›. 

Sonuçlar: On y›ll›k sürede ölü do¤um oran› %4.91 bulundu. Olgular›n %73.63’ü multipar, prepartum tahmini gebelik haftas›
33.8±3.9 olarak bulundu ve %25.75‘inin sezaryen ile do¤um yapt›¤› belirlendi. Gebelikte görülen tüm hipertansif hastal›klar
%33.78, gestasyonel diabetes mellitus %1.0 ve tip 2 diabetes mellitus %0.3 oran›nda bulundu. Ölü do¤an fetuslar›n %12.12’sin-
de fetal malformasyon saptand›. Gebeli¤in indükledi¤i hipertansiyon grup 1 olgular›nda %33.78, grup 2’de %13.1 olarak bulun-
du (p<0.001). Sezaryen oran› grup 1’de %25.7, grup 2’de %46.21 olarak bulundu (p<0.001). Grup 1 olgular›n›n %25.75’inin
do¤umunun sezaryen ile gerçekleflti¤i ve en s›k sezaryen endikasyonunun dekolman plasenta (%12.87) oldu¤u saptand›. Orta-
lama yenido¤an a¤›rl›¤› grup 1’de 2121±1200g, grup 2’de 2828 ±979g olarak belirlendi (p<0.001).

Tart›flma: Çal›flmam›zda s›k görülen ölü do¤um nedenleri gebelikte görülen hipertansif hastal›klar , fetal anomaliler ve dekol-
man plasenta olarak saptanm›flt›r. Ölü do¤um oran›m›z literatürden yüksek bulundu. Bölgemizde do¤um oran›m›z›n ve gebelik
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Introduction
Delivery after 20 weeks' gestation in which the

infant displays no sign of life during perinatal or
postnatal period or weighs than 500 grams is
called stillbirth. In recent years, rate of stillbirths
has shown a decline from 11.5/1000 to 5.1/1000 in
parallel to the developments in the obstetric, clin-
ic, genetic and maternal-fetal medicine. The most
common known four causes of stillbirths are infec-
tion, malformation, intrauterine growth retardation
and abruptio placentae. Also, causes with
unknown etiology have a significant portion.1

The objective of our study was to retrospec-
tively evaluate the cases who were referred to our
clinic due to in utero mort fetus and those who
were diagnosed with in utero mort fetus and deliv-
ered in our clinic in aspects of maternal age, pari-
ty, birthweight, vaginal and abdominal delivery
ratios, indications for caesarean section, fetal
anomalies and maternal diseases.

Methods
Do¤um Out of 13,431 deliveries realized in the

Obstetrics Clinic between June 1, 1994 and June 1,
2004 for a period of 10 years, 660 stillbirths were
retrospectively evaluated. All data about the cases
were obtained from computer records, registration
books and patient files. Those cases of 660 still-
births were considered Group 1 while randomized
660 cases with livebirths in our clinic comprised
the Group 2. We evaluated the maternal age, par-
ity, birthweight, delivery method, indications for
caesarean section, fetal anomalies and maternal
diseases for both groups. Records showed that the
gestational age and absence of any fetal cardiac
activity were determined by obstetric ultrasonogra-
phy for all cases. Fetal anomalies had been detect-
ed by prenatal ultrasonography and findings of
postpartum physical examination on the fetus.

Statistical analysis of the data was made by
SPSS (Statistical Package for Social Science) version
10.0. For analysis, Chi-square and Student-t test
were used, and p<0.05 was considered statistically
significant. 

Results
A total of 13,431 deliveries had been realized in

our clinic within a period of 10 years, and 660 of
these deliveries were (4.91%) stillbirths. The mean
maternal age was 30.5 ±7.2 years in Group 1 and
29.9 ±5.6 years in Group 2 (p>0.05). The mean
prepartum estimated gestational week was 33.8
±3.9 in Group 1 and 34.9 ±3.2 in Group 2 (p>0.05).
All pregnancy-related hypertensive disorders were
found in 33.78% of Group 1 cases (26%
preeclampsia, 6% chronic hypertension, 1,8%
eclampsia), and in 13.18% of Group 2 cases
(12,18% preeclampsia, 1% eclampsia) (p<0.001). In
Group 1, 1.0% gestational diabetes mellitus (diag-
nosed by 100 gr Oral Glucose test) and 0.3% Type
2 diabetes mellitus were found while a maternal
mortality due to intraabdominal hemorrhage sec-
ondary to uterus rupture was observed (Table 1).
25.75% of the deliveries in Group 1 was caesarean
section, and the most frequent indication for cae-
sarean section was abruptio placentae (12.87%)
whereas in Group 2, the ratio of caesarean section
was 46.21% and the most frequent indication for
caesarean section was a previous caesarean sec-
tion. Indications for caesarean section in the
Group 1 cases are shown at Table 2. Also, three of
cases (0.45%) in the Group 1 underwent ceasarian
hysterectomy due to uterus rupture (Porro opera-
tion).

The mean birthweight was 2121 ±1201g in
Group 1, and 80 cases (12.12%) had fetal malfor-
mation. Among malformations, the most frequent
ones were cerebrospinal anomalies (68.7%) and
immune hydrops fetalis (10%); the diagnosis for

süresince düzenli takip alt›nda olmayan gebelerin yüksekli¤i ve yüksek riskli olarak saptanan gebeliklere hizmet verecek merkez-
lerin yetersizli¤i ya da mevcut merkezlerin eksik tedavisi oran›m›z›n yüksekli¤ini aç›klamaktad›r. 

Sonuç: Birincil ve ikincil merkezlerde antenatal bak›m hizmetlerinin artt›r›lmas› ölü do¤um oran›n› azaltabilir.

Anahtar Sözcükler: Ölü do¤um, gestasyonal hipertansiyon, fetal anomali, antenatal bak›m.
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immune hydrops fetalis was made by indirect
coombs test positivity and obstetric ultrasonogra-
phy (Table 3). In Group 2, the mean birthweight
was 2828 ±979 g (p<0.001), and 20 cases (3.03%)
had fetal malformation (p<0.001). Among malfor-
mations, the most common ones were cere-
brospinal anomalies (77%) and hydrops fetalis
(8%). Rate of fetal anomaly was 3.0% in Group 2
(12 anencephaly, 4 immune hydrops fetalis, 4
meningomyelocele) (p<0.001). All fetal malforma-
tions detected were resolved in our clinic.

Discussion 
Stillbirth means delivery after 20 weeks' gesta-

tion in which the infant displays no sign of life dur-
ing perinatal or postnatal period or weighs less
than 500 grams. They can occur due to fetal, pla-
cental or maternal causes.1 Although stillbirths are
mainly observed during early gestational weeks,
80% of such deaths occur before term.2 We have
found that the mean gestational week of stillbirths
was 33.8±3.9.

Fetal anomalies are one of the causes of death.
Gürel et al. found a ratio of 9.8% for fetal anom-
alies per,3 800 stillbirths. The rate of fetal anomaly
was 12.12% in our study. It was significantly high-
er than the fetal anomaly rate in the control group.
Neural tube defect (NTD), hydrops fetalis, isolated
hydrocephaly are the most common fetal anom-
alies leading to stillbirth. Of NTD cases, anen-
cephalic fetuses are either born dead or die right
after the delivery.4,5 In our study group, among
fetal anomalies, cerebrospinal anomaly was at the
first place with 68.7%, which was followed by
hydrops fetalis with 10%. Anencephaly was the
most frequent type of cerebrospinal anomaly
(28.7%).

Abruptio placentae was the most common
anomaly among placental causes leading to still-
birth. In a study carried out on 278 stillbirths, Fretts
et al.6 found the rate of stillbirth associated with
abruptio placentae as 14% . Again in a study car-
ried out with 40,000 pregnant women in the
Parkland hospital, it was found out that 12% of
stillbirths were associated with abruptio placentae.1

In parallel to the literature, we have found a rate
of 12.87% for abruptio placentae. Öndero¤lu et.
al.7 revealed that 326 out of 513 pregnant women

Maternal and fetal Group 1 Group 2 p
characteristics (Mean ±SD) (Mean ±SD

Maternal age 30.5±7.2 29.9±5.6 >0.05

Gravida 4.2±2.3 3.3±1.1 >0.05

Parity 3.2±1.2 2.4±1.1 >0.05

Gestational week 33.8±3.9 34.9±3.2 >0.05

All hypertensive conditions 223 (%33.78) 87 (%13.18) <0.001 

experienced in pregnancy

Delivery by caesarean section 170 (%25.75) 305 (%46.21) <0.001

Mean birthweight  (g) 2121±1200 2828 ±979 <0.001

Fetal anomalies 80 (%12.12) 20 (%3.03) <0.001

Table 1. Demographic characteristics, gestational hypertension
ratio, delivery methods ratio, mean birthweights and fetal
anomalies of the cases in Group 1 and Group 2. 

Indications n %

Apruptio placenta 85 50

Previous caesarean section 30 17.6

Macrosomic infant 10 5.8

Arm prolapse 9 5.2

Cephalopelvic disproportion 9 5.2

Placenta previa totalis 7 4.1

Uterus rupture 6 3.5

Nonprogressive labor 4 2.3

Transverse position 3 1.7

HELLP syndrome 2 1.1

Development of primigravid anus 2 1

Table 2. Distribution of indications for ceaserian section in 
Group 1

Distribution of fetal anomalies n %

Anencephaly 23 28.7

Hydrocephaly 12 15.0

Immune hydrops fetalis 8 10.0

Meningomyelocele 7 8.7

Ensephalocele 5 6.2

Skeletal displasia 5 6.2

Anencephaly + spina bifida 4 5.0

Gastroschisis 3 3.7

Holoprocencephaly 3 3.7

Omphalocele 2 2.5

Cystic hygroma 2 2.5

Sacrococcygeal Teratoma 2 2.5

Encephalocelel+spina bifida 2 2.5

Vertebral colon aplasia 1 1.2

Down syndrome 1 1.2

Table 3. Distribution of fetal anomalies detected in Group 1 
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who had a stillbirth were multiparous, and the
most common cause of death (32,5%) was mater-
nal hypertension. However, Gürel et al.3 reported
that 29.5% of stillbirths were resulting from
preeclampsa and eclampsia. In our study, 73.63%
of mothers with stillbirth delivery was multiparous,
and stillbirth was related with gestational hyper-
tension in 33.78% of cases (p<0.001). Ahlenius et
al.8 found microfarcts in their placental analysis of
stillbirths related with pregnancy-induced hyper-
tension.8 Pregnant women with c arbonhydrate
intolerance have an increased risk of stillbirth.9 The
incidence of intrauterine exitus associated with
pregnancy and diabetes had been reduced from
12% down to 0.4%.10 In our series, the ratio of still-
birth associated with gestational diabetes melllitus
and pregestastional diabetes melllitus was 1.3%. 

In conclusion, we have found that the most fre-
quent three causes of stillbirths were gestational
hypertension, fetal anomalies and abruptio placen-
tae. Our birthstill rate with 49.14 per thousand,
alone, is higher than the perinatal mortality rate in
our population, which mainly results from the fact
that we are a reference center. Also, insufficient
antenatal care service provided by the primary and
secondary centers in our region may be one of the
reasons raising our rate. Improved antenatal care
services in the primary and secondary centers,
detection of high-risk pregnancies in earlier gesta-

tional weeks and taking the necessary medical pre-
cautions may contribute to decreases in the birth-
still rate. 
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Abstract

Background and Objective: Ectopic pregnancy is the leading cause of pregnancy-related death with an overall incidence of 1-
2% and its incidence is increasing. Similarly, cesarean delivery rates are rising and currently rates are close to 25%. It is
accepted that history of pelvic surgery is a risk factor for ectopic pregnancy but it is controversial whether previous cesarean
delivery is an independent risk factor for ectopic pregnancy. This study is conducted to determine whether previous cesarean
delivery increases the risk of ectopic pregnancy.

Methods: In this retrospective, controlled study, we compared ectopic pregnancy cases with those women who gave birth or
ultrasonographically confirmed intrauterine pregnancy had been terminated in our department. Women who had a history of
abdominal surgery, infertility, pelvic inflammatory disease, and ectopic pregnancy or intrauterine device users were excluded
from the study and only multiparas women included to the study.

Results: During the study period, 343 cases who had a surgically confirmed ectopic pregnancy and 11176 women who had
an intrauterine pregnancy were analyzed retrospectively and 101 ectopic pregnancy cases were compared with 5017 women
with intra-uterine pregnancy who met the inclusion criteria for the study. There were no significant differences between the
groups with respect to demographic characteristics (p>0.05). The odds ratio was 1.22 (95%CI:0.79-1.88) (p=0.352).

Conclusion: Although the odds ratio was statistically insignificant in this study, previous cesarean section can be a risk factor for
ectopic pregnancy. Further studies are necessary to elucidate the effect of previous cesarean delivery on the risk of ectopic preg-
nancy.

Keywords: Ectopic pregnancy, Cesarean delivery, complication, risk factors.

Geçirilmifl sezaryen do¤um ektopik gebelik riskini artt›r›r m›?

Amaç: Ektopik gebelik %1-2 oran›nda görülen, gebeli¤e ba¤l› kad›n ölümlerinde ön s›ralarda yer alan ve son y›llarda insidans›n-
da artma olan ciddi bir komplikasyondur. Sezaryen ile do¤um da son y›llarda gittikçe artm›fl, tüm dünyada do¤umlar›n yaklafl›k
%25’i sezaryen ile olmaya bafllam›flt›r. Genel olarak geçirilmifl pelvik cerrahi ektopik gebelik riskini art›ran bir faktör olarak kabul
edilir, ancak geçirilmifl sezaryen operasyonunun bu riski art›r›p art›rmad›¤› net olarak ortaya konulamam›flt›r. Bu çal›flmada önce-
den geçirilmifl sezaryen operasyonunun ektopik gebelik riskini art›r›p art›rmad›¤› ortaya konulmaya çal›fl›lm›flt›r.

Yöntem: Bu retrospektif, kontrollü çal›flmada, Ocak 1993 - Aral›k 2003 tarihleri aras›nda klini¤imizde ektopik gebelik tan›s› alm›fl
olan olgular, ayn› dönemde klini¤imizde do¤um yapm›fl veya intrauterin gebeli¤i ultrasonografi ile kesinleflmifl ve gebeli¤i son-
land›r›lm›fl, multipar kad›nlarla karfl›laflt›r›ld›. Daha önceden geçirilmifl bat›n cerrahisi olanlar, ektopik gebelik, infertilite veya PID
hikayesi olanlar, RIA kullanan olgular çal›flma d›fl› b›rak›ld› ve sadece multipar kad›nlar çal›flmaya dahil edildi.

Bulgular: Bu dönemde tan›s› cerrahi olarak kesinlefltirilmifl 343 ektopik gebelik olgusu ve intrauterin gebelik saptanm›fl 11176
kad›n retrospektif olarak tarand› ve çal›flmaya dahil edilme kriterlerine uyan 101 ektopik gebelik olgusu, 5017 intrauterin gebe-
lik olgusu ile karfl›laflt›r›ld›. Gruplar aras›nda demografik özellikler aç›s›ndan anlaml› bir fark saptanmad› (p>0.05). Çal›flmada grup-
lar aras› olas›l›k oran› (Odds Ratio) 1.22 (%95 Güven aral›¤›-Confidence Interval 0.79-1.88) olarak saptand› (p=0.352).

Sonuç: Bir pelvik cerrahi giriflim olarak sezaryen operasyonu sonraki gebeliklerde ektopik gebelik riskini art›ran bir faktör olabilir.
Ancak burada sunulan çal›flmada, olas›l›k oran› istatistiksel olarak anlaml› seviyelere ulaflmam›flt›r. Bu konuda daha büyük çapl›,
çok merkezli ve uzun süreli takip çal›flmalar›na ihtiyaç vard›r.

Anahtar Sözcükler: Ektopik gebelik, sezaryen do¤um, komplikasyon, risk faktörleri.
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Introduction
Ectopic pregnancy has an overall incidence of

1-2% all over the world.1,2 It is a very severe com-
plication and it is the leading cause of maternal
deaths during the first trimester.3 It has been
reported that in recent years, the incidence of
ectopic pregnancy has been increasing, particulary
in women over 35 years of age.3,4 Similarly, there
has been a remarkable increase in the incidence of
caesarean births within the last 25 years. For exam-
ple, caesarean rate which was 16.5% in the U.S. in
1980s increased up to 25% at present, which is 20%
in England.5 Unfortunately, it is not possible to
obtain net figures for caesarean rates in our coun-
try due to lack of sound statistical data. However,
it is already known that there is a remarkable
increase, and such an increase has been observed
by almost everybody. For example, the caesarean
rate in our hospital, which is a training hospital,
increased from 11.5% in 1993 to 38.5% in 2003.

Although it has been claimed that increased
rate of ectopic pregnancy is particularly associated
with increased rates of chlamydial infections or
smoking,6 increase in caesarean rates may also
contribute to this condition.7 It is already known
that, any type of pelvic surgery, mainly in the
adnexial regions, is a risk factor for ectopic preg-
nancy.8 Similary, it can be concluded that caesare-
an operation as a surgical intervention can be a
risk factor for ectopic pregnancy. The last study
published on this subject is dated 1996,9 indicating
that number of studies is insufficient in the last
decade where, in fact, caesarean rates have highly
increased.

We retrospectively evaluated the cases fol-
lowed-up in our clinic in the last decade in order
to evaluate whether a previous caesarean opera-
tion as a surgical intervention increased the risk for
ectopic pregnancy or not.

Methods 
We planned a retrospective, controlled study

in order to evaluate whether a previous caesarean
operation subsequently increased the risk for
ectopic pregnancy or not. Based on this, we retro-
spectively examined 343 women who had a surgi-
cally confirmed diagnosis of ectopic pregnancy

between January 1993 and December 2003 in our
clinic and 11176 women aged between 18 and 45
years, who had given birth over 500 g or who had
ultrasonographically confirmed intrauterine preg-
nancy, but whose pregnancy was terminated by
any reason in spite of healthy pregnancy during
the same period. Of examined cases, pregnant
women with a history of spontaneous abortus
were excluded since it was not confirmed if they
previously had any risk factor increasing the
ectopic pregnancy or had intrauterine pregnancy.
Also only multiparous women were included in
the statistical evaluation in order to achieve inter-
group similarity. A total of 5017 women, who met
the inclusion criteria and were allocated in the
control group, was compared with 101 cases of
ectopic pregnancy, who comprised the study
group and had the same criteria (Figure 1).

Statistical evaluations were carried out by SPSS
Ver. 10.0 ( Chicago, IL, ABD), using Chi-square
and matched t-test, and p<0.05 was considered sta-
tistically significant. 

Results
Of 101 ectopic pregnancy included in the

study, 30 had a previous caesarean delivery
(29.7%). The corresponding number in the control
group of 5017 cases was 1285 (25.6%). When the
groups were compared in terms of age, parity,
smoking rate, number of curettage, educational
level and oral contraceptive use, no statistically dif-
ference was found between the groups (p>0.05)
(Table 1). Comparison between the study group

Characteristic Study group Control group P 

n=101 n=5017 values

Mean age (±SD) 26.3±6.2 27.6±5.9 a.d.

Mean parity (±SD) 1.26±0.3 1.33±0.4 a.d.

Mean number of curettage (±SD) 0.32±0.14 0.44±0.18 a.d.

Mean contraceptive

use rate 10 (%9.9) 487 (%9.7) a.d.

Smoking rate 18 (%17.8) 936 (%18.6) a.d.

Educational level (year±SD) 7.3±1.4 6.8±1.7 a.d.

Normal delivery or D&C 71 (%70.3) 3732 (%74.4) a.d.

Caesarean delivery 30 (%29.7) 1285 (%25.6) a.d.*

Tablo 1. General characteristics of the study and control groups.

SD: Standart deviation, a.d.: not significant (p>0.05), D&C: Dilatation and curettage
* Odds ratio (%95 confidence interval) = 1.22 (0.79-1.88) (p=0.352). 
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and the control group in terms of caesarean rates
gave an odds ratio of 1.22 (95% confidence inter-
val=0.79-1.88) (p=0.352) (Table 1).

Discussion 
In recent years, there is an ongoing increase in

the incidence of ectopic pregnancy. For example,
incidence of ectopic pregnancy was 0.5% of all
pregnancies in the U.S. in 1970 while it was report-
ed as 1.97% in 1992. 10 Ectopic pregnancy also
comprises 9-13% of pregnancy associated deaths,
and it still rates the first among pregnancy associ-
ated deaths during the first trimester.11 Various risk
factors increasing the potential of ectopic pregnan-

cy have been reported so far, and among them
most frequent ones are history of infertility and its
treatment, previous pelvic infection, previous
ectopic pregnancy, previous tubal surgery, smok-
ing, advanced age and RIA use.12-15 It is known that
risk for ectopic pregnancy also increases following
the abdominal surgery, particularly pelvic surgical
interventions.6 For years, it has been also consid-
ered that as a pelvic surgical intervention, caesare-
an operation may also increase the risk for ectopic
pregnancy, and several cohort and case controlled
studies have been conducted to clarify it.

While a considerable increase is observed in
the caesarean rates in recent years, complications

Study group

(n=343)
Confirmed ectopic

pregnancy

Control group

(n=11176)
Normal delivery: 10054

D&C: 1122

Excluded– Nullipar

– Nulliparous
– Previous ectopic pregnancy
– Previous abdominal surgery
– History of infertility
– RIA use
– History of PID
– Spontaneous abortus

Included

(n=101)
Confirmed ectopic

pregnancy

Included

(n=5017)
Normal delivery: 4496

D&C: 521

Statistical evaluation

depending on delivery method

Normal del ivery or D&C: 71
Cesarean delivery: 30

Statistical evaluation

depending on delivery method

Normal delivery or D&C: 3732
Cesarean delivery: 1285

n=6159n=242

Figure 1. Flowchart (retrospective evaluation of the patients included in the study).
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related with caesarean operation have become a
frequent subject to dispute. Although no sound
data is available about the caesarean rates in our
population, it has been considered that caesarean
rates highly increased in latest years, and a major
of this increase is not related with medical issues,
and particularly women with higher educational
levels and income contributed much to the
increase in the caesarean rates.16 This situation,
unfortunately reminds us the Brazilian case. In
Brazil where delivery by caesarean section is
almost perceived as an indication of higher status,
the caesarean delivery rates are 50% in state hos-
pitals, and almost 100% in private hospitals.17 Of
course, caesarean operations carried out without
any medical rationale are accompanied with
severe complications in the short and long term.
Maternal complications related with caesarean
operation that may develop in the short term
include infection, bleeding, injuries of vicinal
organ and anesthetic complications.18 It was report-
ed that the long-term effects may include develop-
ment of complications such as uterine rupture in
subsequent pregnancies,4-19 placenta previa20 and
placenta acreta,21 abruptio placentae, stillbirth at
subsequent pregnancy with unknown etiology,22

pelvic adhesion and associated secondary infertili-
ty and ectopic pregnancy.23 Based on all these rea-
sons, necessary precautions have been taken in
many developed countries in order to reduce cae-
sarean rates, and achieve the ideal rate (15%) rec-
ommended by the World Health Organization
(WHO).24

In a cohort study carried out in 1996,
Hemminki et al. reported that caesarean operation
moderately increased the risk for ectopic pregnan-
cy in the long term, and the increase in the risk
was statistically significant as 1.28 fold.23 In anoth-
er study by the same group of researchers, the rate
was higher and relative risk was 1.4-1.7.25

However, some case controlled studies carried out
during the same period reported that risk for
ectopic pregnancy increases following the caesare-
an operation,26 but no increase was observed in the
risk in some other studies.9,27 as it can be seen,
results of studies on this issue are controversial
and no studies can be found during the last decade
where in fact a remarkable increase was observed

in the caesarean rates. Therefore, the present study
including the caesarean operations carried out in
the last decade in a training hospital is crucial in
demonstrating if caesarean operations increase the
risk for ectopic pregnancy, a serious complication
of pregnancy. Although it is generally known that
retrospective studies are less reliable compared to
the prospective studies, and some factors that may
have an impact on the results of the study can not
be efficiently controlled and thus they may be
biased, such studies can be preferred, especially
when the number of cases is restricted as they can
be conducted in the short term with restricted
number of patients. Therefore, we believe that the
present study can provide an idea about the sub-
ject even tough it is a retrospective and controlled
study carried on a few subjects. We found an Odds
ratio of 1.22 (95% confidence interval=0.79-1.88)
(p=0.352). This ratio is generally parallel to the
ones obtained in previous studies.23,25,26 Although
the result does not reach a statistically significant
value, ectopic pregnancy should also be taken into
consideration among long term complications of
caesarean operation as a pelvic surgical interven-
tion. 

Conclusion
In conclusion, remarkable increase has been

observed both in the incidence of ectopic preg-
nancies and rate of caesarean deliveries in recent
years. Following the caesarean operation, which
should be considered as a pelvic surgical opera-
tion, there might be an increase in the incidence of
ectopic pregnancy as there might be several other
complications in the long term. This tendency,
which may be harmful in the long term, should be
kept in mind particularly in caesarean operations
carried without any medical rationale; unnecessary
caesarean operations should be avoided, prefer-
ring the physiological and natural way as much as
possible. In the present study, the Odds ratio was
calculated as 1.22 after all other factors increasing
the risk for ectopic pregnancy were taken under
control, and statistically significant levels were not
reached. Therefore, further multi-centered,
prospective studies including more cases of
ectopic pregnancies with longer follow-up periods
are required. 
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Abstract

Background and Objective: To investigate thyroid functions as an etyologic factor in spontaneous abortions.

Methods: We performed thyroid function tests in 60 patients having spontaneous abortion without any known etiology
between 5 to 20 weeks of gestation and compared them with these of 40 pregnant women of same gestational weeks and
known to reach term and had a healthy labor.

Conclusions: There may be subclinical hypothyroidism in spontaneous abortion group and this may be responsible from some
of the spontaneous abortions.

Keywords: Pregnancy, abortion, thyroid, T4, TSH.

Spontan abortus ve tiroit fonksiyonlar›

Amaç: Spontan abortus etyolojisinde tiroit fonksiyonlar›n›n yerini araflt›rmak.

Yöntem: 5-20 gebelik haftalar›nda spontan abortus yapan ve abortus etyolojisi bilinmeyen 60 hastan›n tiroit fonksiyonlar›,ayn›
gebelik haftalar›nda bulunan ve daha sonra miada ulaflarak sa¤l›kl› do¤um yapan 40 gebenin tiroit fonksiyonlar› ile karfl›laflt›r›ld›.

Bulgular: Spontan abortus yapan grubun hem total T3,T4 hem de serbest T3 ve serbest T4 seviyeleri miada ulaflan gruptan
anlaml› olarak düflük,TSH de¤eri ise anlaml› olarak yüksekti.

Sonuç: Abortus grubunda klinik olmasa bile subklinik hipotiroitizm mevcut olabilir ve bu da spontan abortuslar›n bir bölümün-
den sorumludur.

Anahtar Sözcükler: Gebelik, abortus, tiroit, T4, TSH.

Spontaneus Abortion and Thyroid Functions

Melahat Dönmez, Tolga fiiflli, Alev At›fl, Yavuz Ayd›n

3rd Clinics of Gynecology and Obstetrics, fiiflli Etfal Training and Researh Hospital, ‹stanbul

Introduction
Diagnosis of thyroid diseases in pregnancy

becomes difficult due to some physiological
changes that remind hyperthyroidism. During
pregnancy, requirements of thyroid hormone and
iodine are increased.1,2 Synthesis of thyroid binding
globulin (TBG) is raised in pregnancy with estro-
gen effect, resulting in elevated total T3 (TT3) and
total T4 (TT4) levels. Increase in total fractions

through the end of pregnancy leads to decrease in
free fractions, which in turn results in stimulation
of TSH and consequently enlargement of the thy-
roid gland.3,4 Renal loss of iodine as a result of
increased glomerular filtration is increased in preg-
nancy . Fetus takes up only thyroid from the moth-
er for thyroid hormone synthesis; daily iodine
requirement of a pregnant woman is 200 mg. 5 T
hyroid is also stimulated by the human chorionic
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gonadotropin (hCG). Therefore, in the first trimes-
ter where hCG rapidly increases, TSH can decrease
while FT3 and FT4 can increase. The hCG values
are at peak at gestational week 10 whereas TSH is
at lowest level. When hCG is reduced to its stable
value as the pregnancy advances, TSH levels are
increased, establishing a new balance. The tempo-
rary increase in FT4 disappears during the second
trimester.6,7 TBG continues to increase by the ges-
tational week 20, and thus total thyroid hormones
continue to increase by that period, but free fracti-
ons remain unchanged in their new balanced sta-
tus following the first trimester.1,3,6 Fetal hormone
synthesis is initiated at gestational week 10 by me-
ans of TSH secretion from fetal hypophysis, and it
is maintained at lower levels until the gestational
week 20 while the synthesis is facilitated from that
week, sustaining the increase until the end of preg-
nancy.5,6,8

The prevalence of hyperthyroidism is 0.05-
0.02% in pregnancy. The most valuable tests in di-
agnosis are determination of TSH reduction and
FT4 increase. However, as previously indicated, a
20% reduction can be observed physiologically in
TSH during the first trimester. Graves disease is the
most common cause of hyperthyroid in pregnant
women. Other causes may include subacute thyro-
iditis, toxic nodular goiter and toxic solitary nodu-
les.9,10 The most common maternal complications
observed in hyperthyroid are abortus, premature
delivery, abruptio placentae, preeclampsia, con-
gestive hearth failure and hyperemesis gravidarum
while most common fetal complications are ne-
onatal tyrotoxicosis, intrauterine growth retardati-
on, prematurity, stillbirth and congenital anomali-
es.1,9,11,12

Prevalence of permanent hypothyroidism in
pregnancy is 0.11% while its temporary (sub-clinic)
prevalence is 0.19%. The most common cause of
hypothyroidism in pregnancy is Hashimoto thyro-
iditis or disorders treated by thyroid ablation due
to tyrotoxicosis (tyroidectomy or radioactive iodine
treatment).3,8,13 The most valuable diagnostic tests
are assessments of FT4 and TSH. Diagnosis for pri-
mary hypothyroidism is made by lower FT4 and
higher TSH levels. The maternal complications re-
ported with hypothyroidism include abortus, pre-
mature delivery, hypertensive problems and post-
partum bleeding, and the most severe complicati-
on is congestive heart failure while fetal complica-

tions are congenital anomalies, lower birthweight,
stillbirth, prematurity and mental retardation.14,15

We evaluated the presence of thyroid function
disorder in the etiology of spontaneous abortus by
comparing the thyroid functions of women whose
pregnancy resulted in spontaneous abortus with
those of normal pregnant women.

Methods
The study group included 60 patients who pre-

sented to the clinic with complaints of vaginal
bleeding, pelvic pain and tissue discharge, and
diagnosed with spontaneous abortus at gestational
weeks 5-20 while the control group consisted of 40
pregnant women who were at the same gestation-
al weeks and then reached term and gave birth.
Serum total T3 (TT3), total T4 (TT4), TSH, free T3
(FT3), free T4 (FT4) were studied in both groups.
Diagnostic criteria for spontaneous abortus were
uterine bleeding, presence of cervical dilatation,
pelvic pain associated with uterine contraction, tis-
sue discharge (complete or partial moles), dam-
aged or absent pregnancy pouch in vaginal ultra-
sonography (thickened and irregular endometri-
um), absence of fetal cardiac activity or presence
of placental detachment and hematoma. No restric-
tion was imposed on age, parity and gravida in the
pregnant women. The patients with metabolic or
endocrinologic disorders were excluded. Cases
that may effect the uteroplacental circulation such
as ones with multiple pregnancy, genital organ
anomaly, uterine myoma, advanced malnourish-
ment, exposure to toxic substances, diabetes,
hypertension, autoimmune disease and infection
(TORCH) were also excluded. Patients in each
group underwent a thorough physical and thyroid
gland examination. Demographic characteristics of
patients were determined by means of anamnesis.
The gestational ages based on the start of the last
menstruation period were confirmed by measure-
ments of gestational pouch and crown-rump
length. TT3, TT4, FT3, and FT4 measurements
were carried out by chemiluminescence systems
(ACS: 180+A Chiron Diagnostics, USA). And, TSH
measurements were done by two-site sandwich
immunoassay, automated chemiluminescence sys-
tem, again using the direct chemiluminescence
technology. Statistical analyses were performed by
SPSS 10.0. Thyroid function tests of both groups
were compared by Student-t test.
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Results
No significant difference was found between

the abortus group and the control group in the pa-
rameters such as age, parity, gravida and gestati-
onal age (p>0.05). The mean age was 24.38±3.34
years in the abortus group, and 24.14±4.66 years in
the control group. TT4 values were 9.93±1.28
µgr/dl in the abortus group, and 11.39±1.41 µgr/dl
in the control group where the TT4 value in the
abortus group was very significantly lower
(p<0.001) (Table 1). FT3 values were 3.22±0.82
pgr/ml and 4.19±1.14 pg/ml in the abortus group
and control group respectively, and FT3 was signi-
ficantly lower in the abortus group (p<0.001). The
mean FT4 values were 1.11±0.31 ng/dl and
1.45±0.69 ng/dl in the study and control groups,
respectively, and again in the abortus group FT4
value was found significantly lower than the value
in the control group. When TSH values were com-
pared, the mean values were 1.80±1.18 mIU/dl
and 0.97±1.45 mIU/dl in the abortus and control
groups, respectively, and TSH was significantly
higher in the study group (p<0.05). TT3 values in
the abortus and control groups were 2.61±0.51
ng/ml and 2.88±0.48 ng/ml, respectively, and the-
re was a statistically significant difference between
two groups (p<0.05).

Discussion
In spite of many studies available regarding the

physiological changes in the thyroid during preg-
nancy, it is uncertain if functional disorders of the
thyroid play a role in the etiology of spontaneous
abortus.6 Maruo et al. proposed that maternal thy-
roid hormone levels are one of the endocrine fac-
tors responsible from the abortus threat. They
reported that 32 patients diagnosed with abortus
threat had higher FT3 and FT4 levels compared to
21 pregnant women at the same gestational week,
and TSH level was indifferent.16 Ross et al. indicat-

ed that functional disorders of the thyroid is not
effective in the outcomes of miscarriage.17

In three different studies, Pratt, Bussen and
Singh found out that the thyroid autoantibody lev-
els were higher in women with recurrent miscar-
riages during the first trimester than in the normal
pregnant women.18,19,20 It was suggested that those
autoantibodies, which can also be higher in the
euthyroid patients, may produce a threat for mis-
carriage in the subsequent pregnancy. In a
prospective study by Rushworth et al., it was con-
cluded that thyroid antibodies are not associated
with spontaneous abortus,21 which was also sup-
ported by Esplin et al.22 As it can be seen from
these studies, the role played by neither thyroid
hormone levels (total hormone or free fraction)
nor thyroid autoantibody levels in the etiology of
spontaneous abortus and/or recurrent abortus is
clear. However, we evaluated only the thyroid
function tests, as there is a tendency in recent
prospective studies to emphasize that thyroid
autoantibodies are not responsible from sponta-
neous abortus. 

Lower TT3, TT4, FT3, FT4 levels and higher
TSH values we obtained in the spontaneous abor-
tus group are an indication of the presence of a
hypothyroidic situation in this group. It may lead
to slowing down in the necessary synthesis and
oxidation procedures, resulting in termination of
the pregnancy. Thus, there are several publications
indicating that ratio of spontaneous abortus rises
two-fold in women with hypothyroid.3,5,6,8 Again
Matsua et al.32 showed that FT3 and FT4 values of
women whose pregnancy was terminated by abor-
tus were significantly lower than those with a
healthy continuation of pregnancy in thyroid func-
tion tests performed following the clinic diagnosis
of abortus imminence, which is parallel to our
findings.16 All of these studies including our study
indicate the frequency of subclinic hypothyroidism
in pregnancy and its association with spontaneous
abortus. 

Subclinic hypotyroidism can be evaluated in
two different groups where TSH is always higher
than 10 mIu/L and lower than 10 mIu/L. There is
a consensus regarding that subclinic hypothy-
roidism should be treated with thyroxine in the
subgroup with higher TSH.23 Particularly pregnan-
cy and/or thyroid peroxidase antibody positive
cases require immediate treatment. In the sub-
group with TSH lower than 10 mIu/L, no consen-

TSH TT4 TT3 FT4 FT3
(mIU/dl) (µg/dl) (ng/dl) (ng/ml) (pg/ml)

Abortus

Group 1.80±1.18 9.93±1.28 2.61±0.51 1.11±0.31 3.22±0.82

Control

Group 0.97±1.45 11.39±1.412.88±0.48 1.45±0.69 4.19±1.14

P P<0.05 P<0.001 P<0.05 P<0.001 P<0.001

Tablo 1. Comparison of thyroid function tests in spontaneous
abortus and control groups.
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sus exits regarding the treatment. Need for treat-
ment in this group of pregnancies can be clarified
by further studies.23,24

Conclusion
Thyroid function disorders play a role in the

etiology of at least some part of spontaneous abor-
tus and/or recurrent abortus, and based on our
results spontaneous abortus seems more associat-
ed with subclinic hypothyroidism. Therefore, TSH
levels should be measured as a routine screening
test in all pregnancies. 
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Abstract

Background and Objective: Urinary infection is one of the most common medical complications of pregnancy. It occurs in 5-
10% of pregnant women and may lead to serious fetal morbidity like prematurity and low-birth-weight infants, and may result
in maternal morbidity, like renal dysfunction, sepsis, respiratory insufficiency and even maternal death if it’s progressed to acute
pyelonephritis. We retrospectively evaluated the prevalence of urinary infection, causing microorganisms, risk factors and com-
plications in our population.

Methods: The medical files of 1934 patients who gave birth in our department within last two years have been retrospectively
evaluated. 1326 women who had a routine antenatal care and at least one screening urine culture for bacteriuria had been
included to the study. Women who had positive urine culture (n=106) had been compared with those who had negative result
(n=1220) for demographic characteristics and maternal/fetal complications.

Results: 1326 pregnant women were studied, of whom 106 (16.98%) were identified to have asymptomatic bacteriuria. The
level of education was lower in asymptomatic bacteriuria group, but the prevalance of preterm delivery, low-birth-weight infants
and anemia were higher than the control group. Thirty cases of acute pyelonephritis (2.26%) were hospitalized during the study
period.

Conclusion: Urinary tract infection during pregnancy can cause serious maternal and perinatal morbidity. All pregnant women
should be screened for bacteriuria by urine culture at least once and they should be treated if the results are positive. Acute
pyelonephritis during pregnancy is a serious problem which should be treated as inpatients with appropriate parenteral antibi-
otics.

Keywords: Pregnancy, urinary tract infection, asymptomatic bacteriuria, pyelonephritis.

Gebelikte üriner enfeksiyon

Amaç: Üriner enfeksiyon gebelikte en s›k görülen t›bbi komplikasyonlardan birisidir. Gebeliklerin yaklafl›k %5-10’unda görülen
üriner enfeksiyonlar, zaman›nda ve etkin bir flekilde tedavi edilmedi¤inde, erken do¤um ve düflük do¤um a¤›rl›¤› gibi ciddi fetal
sorunlara yol açabilece¤i gibi, akut pyelonefrit tablosuna ilerledi¤i taktirde renal yetmezlik, sepsis, solunum yetmezli¤i ve hatta
ölüm gibi çok ciddi maternal sorunlara da neden olabilirler. Bu konuda ülkemizdeki durumu özetleyebilmek amac›yla, klini¤imiz-
de takip edilen gebelerdeki üriner enfeksiyon s›kl›¤›, risk faktörleri, enfeksiyon etkenleri ve görülen komplikasyonlar retrospektif
olarak araflt›r›ld›.
Yöntem: Klini¤imizde son 2 y›l içerisinde do¤um yapan 1934 hastan›n dosyalar› retrospektif olarak tarand›. Bu kad›nlardan ge-
belik takibi klini¤imizde yap›lan ve gebeli¤i süresince en az bir kez tarama amaçl› idrar kültürü yap›lm›fl olan 1326 gebe çal›flma-
ya dahil edildi. ‹drar kültürü pozitif raporlanan gebelerle (n=106), kültür sonucu negatif olanlar (n=1220) genel özellikler ve ma-
ternal/fetal komplikasyonlar aç›s›ndan birbirleri ile karfl›laflt›r›ld›.

Bulgular: Çal›flmaya dahil edilen 1326 gebeden 106 (%16.98) tanesinde asemptomatik bakteriüri saptand›. Bu gebelerde e¤itim
düzeyi daha düflüktü, erken do¤um, düflük do¤um a¤›rl›¤› ve anemi s›kl›¤›, asemptomatik bakteriüri saptanmayan kontrol gru-
buna nazaran daha fazla bulundu. Toplam 30 (%2.26) hasta akut pyelonefrit nedeniyle yat›r›larak tedavi edildi.

Sonuç: Üriner enfeksiyonlar gebelerde ciddi maternal ve perinatal sorunlara neden olabilir. Bu nedenle tüm gebeler gebelik kont-
rolleri esnas›nda en az bir kez bakteriüri aç›s›ndan taranmal› ve pozitif sonuç ç›kt›¤›nda uygun antibiyotik ile tedavi edilmelidir.
Gebelikte akut pyelonefrit, hastane ortam›nda, parenteral antibiyotiklerle tedavi edilmesi ve yak›ndan takip edilmesi gereken cid-
di bir sorundur.

Anahtar Sözcükler: Gebelik, üriner enfeksiyon, asemptomatik bakteriüri, pyelonefrit.
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Introduction
Urinary tract infection is one of the most com-

mon medical complications of pregnancy together
with anemia and hypertension, and it occurs
approximately in 5-10% of all pregnancies.1,2

Urinary infection can be defined as the prolifera-
tion of active microorganisms inside the urinary
channel which are harmful to their environment.
Bacteriuria is the isolation of bacteria in the urine
specimen.3 Presence of 1x10 5 or more colony
forming units (CFUs) of the same active microor-
ganism per milliliter in 2 consecutive urine speci-
mens has been a historically used threshold value
for the diagnosis of bacteriuria. 

Some physiological changes occurring during
the pregnancy expedite the emergence of urinary
infections and cause a higher incidence. As a result
of hormonal changes, tonus of urinary bladder and
ureter is reduced, and subsequently dilatation in
the ureter and renal pelvis, incidence of urinary
stasis and vesicouretheral reflux increase.
Increased plasma volume and glomerular filtration
rate result in reduction in the urinary concentra-
tion. Furthermore, there is an increase in the inci-
dence of glycosuria and aminoaciduria and a
reduction in the resistance of urinary tract system
against bacteria in pregnancy. Depending on all
these developments, the incidence of symptomatic
urinary tract infections is increased in pregnancy.4

Urinary tract infections can be seen in three dif-
ferent forms in pregnancy; asymptomatic bacteri-
uria, acute cystitis or acute pyelonephritis. The
incidence of asymptomatic bacteriuria, which can
be described as bacteriuria without specific symp-
toms of the urinary tract infection, has been report-
ed between 2-13% in pregnancy in our population5

and all over the world, and this rate is not higher
than the non-pregnant rate of the same age group.6

However, physiological changes in pregnancy lead
to a severe course of the problem. It has been
demonstrated that if untreated, asymptomatic bac-
teriuria increased the frequency of premature
delivery and neonates with low birthweight7, and
also it was likely to cause acute pyelonephritis at a
rate of 15-30%. 8 Acute pyelonephritis is a serious
clinical presentation which can be seen in 1-2% of
all pregnancies, and may cause critical fetal-mater-
nal adverse effects.9

Based on all, we planned a retrospective study
in order to identify the incidence of urinary tract
infection and complications in the pregnant
women followed-up by our clinic and to describe
the potential risk factors and reveal the effective-
ness of the treatment.

Methods
Files of 1934 patients who gave birth in our

clinic over 24 week's gestation between 1 January
2003 and 31 December 2004 were retrospectively
evaluated. As it is a routine to get urine specimen
from all pregnant women presented to our clinic
for antenatal follow-up, 1326 pregnant women,
who visited the clinic at least twice for antenatal
control and had her urine culture done at least
once for screening purposes during the pregnancy
and had no fetal anomaly, were included in the
study. Since there was not a complete correlation
between the results of cytometric urine analysis
and the results of urine culture 10 and detection of
pyuria is not an efficient criteria to distinguish
between symptomatic and asymptomatic urinary
infections,11 detection of pyuria as a result of cyto-
metric urine analysis was not admitted as a diag-
nosis of the urinary tract infection, and only
patients with a result of urine culture were includ-
ed. Then, clinic files of 1326 patients included in
the study were individually examined, and data
about demographic characteristics of patients,
complications emerged during the course of preg-
nancy, incidence of asymptomatic bacteriuria and
symptomatic urinary tract infection, birthweights of
neaonates and neonatal complications were col-
lected. Deliveries earlier than 37 week's gestation
were regarded as preterm; hematocrite value less
than 30% detected during the labor as anemia; and
birthweights less than 2500 gr as low birthweight.
Results of the urine culture of patients included in
the study were retrospectively screened by means
of the automation programme of the hospital in
coordination with the clinic of microbiology. The
results were also evaluated in terms of incidence of
the infecting organisms identified.

Urine specimens of the patients were obtained
from the first urine in the morning in sterile cups
following the appropriate cleaning as moderate-
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flow urine specimen. Specimens were inoculated
with a 0.001 ml calibrated loop onto a 5% sheep
blood and eosin methylene blue (EMB) agar, and
evaluated following an incubation at 37°C for 18 to
24 hours. Presence of 1x10 5 or more CFUs of the
same active microorganism per each milimeter of
the urine specimen was regarded as positive out-
come. Pregnant women whose results of 2 subse-
quent urine cultures were positive, but who had
no symptoms and clinical complaints were diag-
nosed with asymptomatic bacteriuria, and all those
patients were treated by cephuroxime axetil (250
mg twice a day) for a period of 5 days if the organ-
ism was sensitive, but with appropriate antibiotics
if it was insensitive. Patients who had positive or
negative outcome of urine culture during the rou-
tine visit control, but presented with clinical symp-
toms and complaints such as fever higher than
38°C, flank pain and costovertebral angle tender-
ness, and diagnosed with acute pyelonephritis
were all admitted to the hospital, and treated with
parenteral antibiotics after obtaining specimens for
urine culture. These patients received sodium
cephotaxime sodium (1 gr, iv, 2x1) as treatment
agent which lasted 24 hours after the disap-
pearence of clinical findings. In patients with insuf-
ficient response to the treatment, parenteral treat-
ment was continued with appropriate antibiotics
after receiving the outcome of the urine culture. In
all patients who were treated in accordance with
the diagnosis of acute pyelonephritis, the treat-
ment was continued with oral antibiotics after the
acute period, and those patients were evaluated
again with urine culture two weeks after the end
of the treatment. In this control, the pregnant
women who had a positive urine culture, but no
clinical symptoms were prophilactically treated
with nitrofurantoin (100 mg, per-oral, 1x1) during
the rest of their pregnancy, and this treatment last-
ed until the 37 week's gestation. In patients who
had a negative urine culture before the parenteral
treatment in spite of clinical diagnosis of acute
pyelonephritis, as there may be some organisms
like U.urealyticum ve M. hominis present other
than routinely examined bacteria,12 they were also
examined for such organisms. Mycoplasma-IST
(bio Merioux, Fransa) media was inoculated in
accordance with the instructions of the manufac-

turer and the growth was evaluated following an
incubation of 24 to 48 hours at 37°C. The patients
with U. urealyticum and M. hominis were treated
with erytromicine (250 mg, per-oral, 4x1) for a
period of 14 days.

1326 pregnant women who were included in
the study were divided into two groups as
with/without asymptomatic bacteriuria, and then
compared in terms of overall characteristics and
maternal/fetal complications. Also pregnant
women who were treated due to acute
pyelonephritis were evaluated in aspects of overall
characteristics and complications, but no statistical
comparison was made with normal pregnant
women due to restricted number of cases. Only
ratios reflective of our population were calculated.

Statistical analyses were made by SPSS Ver. 10.0
(Chicago, IL, ABD) programme using Fisher exact,
Chi-square and matched t-test, and p<0.05 was
considered statistically significant. 

Results
A total of 1934 medical files were retrospec-

tively evaluated, and 1326 pregnant women who
met the study criteria were included in the study.
Evaluations showed that a total of 110 (8.9%) cases
had preterm delivery, 98 (7.39%) cases had
preeclampsia/eclampsia, 93 (7.01%) cases had ane-
mia, 101 (7.61%) had low birthweight and 25
(1.8%) cases had perinatal infant death. Of preg-
nant women included in the study, 510 (38.46%)
had caesarean delivery, and the remaining 816
(61.54%) had normal vaginal delivery. Analysis of
culture results showed that a total of 106 (7.99%)
pregnant women had positive urine culture, and
they comprised the group diagnosed with asymp-
tomatic bacteriuria. The most common causative
organism in pregnant women with bacteriuria was
E. coli (84.9%) in 90 women, followed by
Staphylococcus saprophyticus (5.66%) in 6
women, methicillin-resistant Staphylococcus
aureus (3.77%) in 4 women, methicillin-sensitive
Staphylococcus aureus (2.83%) in 3 women and
other Enterobacteria (2.83%) in 3 women respec-
tively. 

Of 1326 pregnant women included in the
study, comparison of 106 women whose routine
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urine culture was positive, i.e. who received the
diagnosis of asymptomatic bacteriuria, with 1220
pregnant women with negative urine culture in
terms of demographic characteristics showed that
there was no significant difference between the
groups except for the educational level (p>0.05),
and the educational level was significantly lower in
the group of pregnant women with asymptomatic
bacteriuria (p=0.032), (Table 1). When maternal
and fetal complications in both groups were com-
pared, no significant difference was observed in
delivery method, incidence of preeclampsia/
eclampsia, incidence of pyelonephritis and peri-
partum fetal death rates (p>0.05) (Table 2).
However, 16.87% of pregnant women with asymp-
tomatic bacteriuria had a preterm delivery earlier
than the week 37 while this ratio was found 7.29%
in the group without asymptomatic bacteriuria and
intergroup Odds Ratio was calculated as 2.50 (95%
confidence interval = 1.44-4.34) (p=0.001) (Table
2). When both groups were compared in the inci-
dence of low birthweights, the intergroup Odds
Ratio was found 1.98 (95% confidence interval=
1.08-3.62) (p=0.024) (Table 2). Furthermore, when
the incidence of anemia was compared between
both groups, it was observed that the incidence of
anemia was higher in pregnant women with
asymptomatic bacteriuria (12.26%) than in the
group without asymptomatic bacteriuria (6.55%)
(Odds Ratio= 1.99) (95% confidence interval= 1.06-
3.71) (p=0.027) (Table 2). 

Of 106 pregnant women with diagnosis of
asymptomatic bacteriuria, 65 (61.3%) came back

for culture control 2 weeks after the treatment
while 41 women (38.7%) didn't show up for con-
trol until the delivery. The bacteria was not isolat-
ed in 38 cultures (92.7%) following the treatment,
and thus the treatment was considered succesful in
these pregnant women. In the remaining two
women, one had a reinfection with another
microorganism, but an analysis showed that her
specimen was inappropriate, therefore, it was con-
cluded that growth of bacteria was resulting from
contamination. In the other woman with persistant
infection, there was a history of urinary stone. 

Among 1326 pregnant women included in the
study, a total of 30 (2.26%) patients were admitted
to our clinic and treated with a diagnosis of acute
pyelonephritis during that period. Four of those
patients were among the group of patients who
had positive urine culture and had been diagnosed
with asymptomatic bacteriuria, and thus received
prophilactic treatment. The previous urine culture
was negative in the remaining 26 patients. The
incidence of acute pyelonephritis was slightly
higher in the group with asymptomatic bacteriuria
with 3.77% compared to the group without asymp-
tomatic bacteriuria (2.13%), but the difference was
not statistically significant (Odds ratio = 1.80),
(95% confidence interval=0.61-5.26), (p=0.214). Of
those, the number of patients who had a positive
urine culture reprocessed upon their presentation
to the clinic with a diagnosis of acute pyelonephri-
tis was 19 (63.3%). Also, in spite of clinical diag-
nosis of acute pyelonephritis, eight of 11 patients
with a negative urine culture in the repeated test
had U. urealyticum while one had M. hominis . In
two patients, no growth was observed in the urine
culture although the clinical findings were in com-

Characteristics

Mean age (year±SD) 26.43±4.5 27.21±5.6 0.436

Mean parity (±SD) 0.6±0.7 0.59±0.7 0.474

Mean educational level (year±SD) 7.31±3.03 8.88±3.44 0.032

Previous preterm delivery (<37 hf) 5 (%4.71) 49 (%4.01) 0.726

Concomittant medical disorders (Diabetes etc.) 4 (%3.77) 41 (%3.36) 0.484

SD: Standard deviation

Table 1. Overall characteristics of the pregnants with and without asymptomatic
bacteriuria.

With 

asymptomatic

bacteriuria

n=106

Without

asymptomatic

bacteriuria

n=1220

p

value
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pliance with the presentation of acute
pyelonephritis. Overall characteristics and compli-
cations of the pregnant women with acute
pyelonephritis are shown at Table 3. 

Discussion
Urinary tract infection is one of the most com-

mon medical complications of pregnancy, and it
presents as asymptomatic bacteriuria in nearly 2 to
13%, and symptomatic infection in 1 to 2% of all
pregnant women.13 Although symptomatic urinary
tract infections consist of acute cystitis and acute
pyelonephritis presentations, it is not easy to dis-
tinguish symptoms of cystitis and asymptomatic
bacteriuria due to frequent complaints of suprapu-
bic pain and polyuria in pregnancy. Also, infecting
organisms leading to asymptomatic bacteriuria and
acute cystitis are frequently different, and asymp-
tomatic bacteria can progress into pyelonephritis,

but it is not a cause of cystitis. Therefore, we con-
sidered conventional acute pyelonephritis as the
presentation of symptomatic urinary infection, and
pregnant women who had no or unspecific com-
plaints and bacteriuria in the urine culture
processed for screening purposes were considered
having asymptomatic bacteriuria. Based on this,
frequency of asymptomatic bacteriuria and acute
pyelonephritis is 7.99% and 2.26% respectively in
our population. In another study conducted in our
country, the reported frequencies for asympto-
matic bacteriuria and symptomatic urinary infec-
tion were 10.6% and 4.6% respectively.5 Uncu et al.
found an asymptomatic bacteriuria rate of 9.3%,
and also an acute pyelonephritis frequeny rate of
0.5% in the group who underwent routine screen-
ing and treatment while it was 2.1% in the group
without any screening.14 We have found a slightly
higher rate of acute pyelonephritis compared to
the results of Uncu et al. It may result from the
detection of U. urealyticum and M. hominis
induced infections that cannot be determined by
routine culture processings, but by special
mycoplasma culture, in nearly one third of the
patients diagnosed with acute pyelonephritis. 

Although it has been recently reported that a
few tests like catalase activity15, nitrite16 or Gram's
staining 11 can be used to evaluate the urine spec-
imen for the diagnosis of urinary tract infections,
culture of moderate-sterile urine has become the
golden standard in the diagnosis of bacteriuria as
the specificity and sensitivity of above tests are
insufficient. Only half of the pregnant women with
bacteriuria are diagnosed with pyuria evaluation in

With Without Odds p

asymptomatic asymptomatic Ratio value

bacteriuria bacteriuria (95% confidence 

n=106 n=1220 interval)

Preterm delivery (<37 week) 18 (%16.98) 92 (%7.54) 2.50 (1.44-4.34) 0.001

Caesarean delivery 45 (%42.45) 465 (%38.11) 1.19 (0.80-1.79) 0.379

Preeclampsia/eclampsia 9 (%8.49) 89 (%7.29) 1.17 (0.57-2.41) 0.652

Acute pyelonephritis 4 (%3.77) 26 (%2.13) 1.80 (0.61-5.26) 0.214

Anemia (<30% hematocrite) 13 (%12.26) 80 (%6.55) 1.99 (1.06-3.71) 0.027

Low birthweight (<2500 gr) 14 (%13.20) 87 (%7.13) 1.98 (1.08-3.62) 0.024

Perinatal death 2 (%1.88) 23 (%1.88) 1.0008 (0.23-4.30) 0.607

Table 2. Asymptomatic bacteriuria and maternal/fetal complications.

Mean age (year±SD) 25.9±5.3

Mean parity (parite) (±SD) 0.54±0.6

Previous preterm delivery (<37 week) 5 (%16.6)

Low birthweight (<2500 gr.) 10 (%33.3)

Premature delivery (<37 week) 8 (%26.6)

Caesarean delivery 10 (%33.3)

Preeclampsia/eclampsia 4 (%13.3)

Anemia (<30% hematocrite) 9 (%30)

Mean hospitalization period (day±SD) 4.36±2.47

Mean IV antibiotics use (day±SD) 4.0±1.08

Table 3. General characteristics and complications of the pregnant
women with acute pyelonephritis.

SD: Standard deviation
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the urine alone.11 According to the commonly
accepted description, presence of 10 5 or more
CFUs of the same active microorganism per 1
mililiter of the sterile urine specimen obtained at
least 2 consecutive times is necessary to make a
diagnosis for asymptomatic bacteriuria.17 However,
it has been proposed that a single urine culture
from the specimen obtained during the first
trimester of pregnancy would be sufficient in order
to identify the frequency of bacteriuria in preg-
nancy and treat it, if necessary, and thus all preg-
nant women should be screened at least once.18

On the other hand, if the conditions are appropri-
ate, and it is certain that the pregnant woman will
re-visit for control purposes, it would be a better
approach to confirm the diagnosis with a second
urine culture in women whose urine culture was
positive due to high risk of contamination. Also, it
is cost effective to conduct a routine screening in
populations where incidence of bacteriuria is over
2% and risk for developing acute pyelonephritis in
those with bacteriuria is over 13%.19 Therefore, all
pregnant women who present to our clinic for rou-
tine pregnancy follow-up are required to give at
least one urine specimen, and we used the urine
culture as a criteria in the diagnosis of urinary tract
infections in our study.

E. coli is responsible from approximately 90%
of urinary tract infections in sexually active
women, which is followed by Staphylococcus
saprophyticus.17 It is almost the case in pregnant
women, and the most common organisms of the
urinary tract infection in pregnancy include E. coli,
Staphylococcus saprophyticus, Proteus mirabilis,
Klebsiella pneumoniae, group B streptococci and
rarely U. urealyticum and M. hominis.2,4 The most
common organism in our study was E. coli, fol-
lowed by Staphylococcus saprophyticus, meti-
cilline-resistant Staphylococcus aureus, meticilline-
sensitive Staphylococcus aureus and other
Enterobacteria respectively, which is a parallel
finding to the literature.

Manys studies conducted so far reported that
both inefficiently treated asymptomatic bacteriuria
and acute pyelonephritis may lead to preterm
delivery, low birth weight, and even perinatal
death, which have been also supported by several

meta-analyses.7,20 In a very recent systematic
review, it has also been reported that treatment of
asymptomatic bacteriuria in pregnant women with
antibiotics reduced the risk for acute pyelonephri-
tis and potential preterm delivery.21 As a result, in
case asymptomatic bacteriuria is detected in preg-
nancy, it must be properly treated in order to avoid
any maternal and fetal complications that may
develop.2,6,18 We also treated all pregnant women
diagnosed with asymptomatic bacteriuria.
However, the ratio of preterm delivery before 37
week's gestation, delivery of neonates less than
2500 gr and anemia was higher in pregnant
women with asymptomatic bacteriuria in our
study. It may be associated with non-attendance of
a major part of pregnant women (38.7%) who
were included in the study and treated due to
asymptomatic bacteriuria for the control visit after
receiving the treatment until the delivery, non-
attendance for control culture after the treatment
or non-compliance with the treatment. It is already
indicated in the literature that risk for recurrent
bacteriuria is higher in a later period in spite of
treatment, and it should be monitored with follow-
up cultures.13 Also, it has been found that the edu-
cational level of pregnant women in the asympto-
matic bacteriuria group is significantly lower.
Therefore, it may be considered that the frequen-
cy of preterm delivery, low birthweight and ane-
mia in this group may not be directly associated
with asymptomatic bacteriuria, but it may be relat-
ed with lower socioeconomic status and insuffi-
cient antenatal care.

It is well known that in case asymptomatic bac-
teriuria is detected in pregnancy, it should be treat-
ed, however it is still controvertial which treatment
agent should be used and how long the treatment
should last. Based on this, a systematic review car-
ried out in 2004 showed that although a wide vari-
ety of antibiotics has been used in the past, almost
all of the agents used were effective, and no supe-
riority has been demonstrated for any of them.22

Besides, the most commonly used agents are
mainly penicillins and cephalosporins whose ter-
atogenic effect has not been demonstrated yet, and
β-lactam antibiotics, phosphomycin and nitrofu-
rantoin.23 Such infections can be succesfully treat-
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ed by oral cephalosporins even tough there is a
high level of resistance to penicillins in recent
years. All pregnant women with bacteriuria in our
study was treated by cephuroxim axetil (250 mg,
twice a day for 5 days), which resulted in 92.7%
success. Different results exist regarding the treat-
ment period of asymptomatic bacteriuria in the lit-
erature. Some studies report that a single dose
therapy is efficient,24 some others suggest three,
five or seven days of treatment periods.4 A system-
atic review showed that there is not enough evi-
dence so that it can not be exactly described,25

however Infectious Diseases Society of America
recommends that duration of antimicrobial therapy
should be 3-7 days.18 In our study, a succesful out-
come was achieved with a five-day treatment, and
bacteriuria was eradicated in most of the patients
(92.7%).

Acute pyelonephritis can be described as the
acute, bacterial infection of the kidney presenting
with tremor, fever and mostly flank pain.26 It has
been reported that acute pyelonephritis develops
in 1-2% of pregnancies, and presence of previous
asymptomatic bacteriuria or any renal disease
increases the risk for development of pyelonephri-
tis, and also possibility to develop acute
pyelonephritis is reduced at less than 5% in case
pregnant women with asymptomatic bacteriuria
are treated.27 In our population, the frequency of
acute pyelonephritis was 3.77% in the group with
asymptomatic bacteriuria and 2.13% in the group
without asymptomatic bacteriuria, and no signifi-
cant difference was found between the two
groups. The reason for higher acute pyelonephritis
rate in spite of timely treatment of asymptomatic
bacteriuria may be higher non-attendance rates of
patients for post-treatment controls and perhaps
insufficient compliance with the therapy. But, it is
difficult to interpret because of restricted number
of cases. Nearly one third of the cases with acute
pyelonephritis included in the study had preterm
delivery, low birthweight and anemia. Hill et al.9

reported 8% preterm delivery, 7% low birthweight
and 23% anemia in their population. Our rates for
preterm delivery and low birthweight were slight-
ly higher. However, the rate for preterm delivery
was only 3% in the Hill et al. study while our rate
was 16.6%. Furthermore, the rate of hypertensive

pregnant women was 13.3%. Therefore, higher
rates of preterm delivery and low birthweight in
our group of 30 patients may not be associated
with the presentation of acute pyelonephritis, but
with the nature of the patient population carrying
a risk for preterm delivery. We followed up the
patients diagnosed with acute pyelonephritis at
mean 4.5 days as inpatients, and treated them with
cephalosporin group of antibiotics for 4 days, and
none of the patients developed more severe
maternal complications such as respiratory failure,
renal failure or sepsis. Such severe complications
had been reported in very high rates (21%) at the
beginning of 1980s,28 but they were highly reduced
along with improvement in the monitoring and
treatment facilities in recent years. 

Conclusion
Urinary tract infection in pregnancy is a very

frequent medical problem, and if untreated on
time or inefficiently treated it may lead to severe
maternal and fetal complications. Therefore, all
pregnant women should be screened at least once
by urine culture for asymptomatic bacteriuria
throughout their antenatal controls, during early
pregnancy, if possible, and when the result is pos-
itive, they should be treated by oral antibiotics for
a period of 3-7 days. Those women should also be
followed-up for recurrent infection after the treat-
ment by means of periodic culture processing. And
pregnant women who were diagnosed with acute
pyelonephritis must be treated agressively as inpa-
tients, and appropriate, parenteral antibiotics
should be selected for treatment.     
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Abstract

Background: In this case report, we aimed to discuss prenatal diagnosis and postnatal evaluation of tricuspid atresia is a cyan-
otic form of congenital cardiac defect in which there is not a direct connection between the right atrium and the right ventri-
cle. 

Case: A 25-year-old pregnant woman, G2 P1, in 28th gestational week was referred to our clinic with an abnormal four-cham-
ber-view of the fetus, additionally with a suspected VSD. Fetal echocardiography revealed situs solitus, tricuspid atresia and ven-
triculo-arterial concordance. A large VSD was present between the left ventricle and the rudimentary right ventricle. A decision
of cordocentesis was taken by parents after giving genetic counselling. A normal karyotype, 46 XY, was obtained. Later on, par-
ents made up their decision as termination of pregnancy due to the possible surgical complications and difficulties of palliative
surgical interventions. Postmortem examination was performed and a normal situated heart, tricuspid atresia, VSD, rudimenta-
ry right ventricle, pulmonary stenosis was detected.

Conclusion: The diagnosis of tricuspid atresia is feasible with fetal echocardiography. A cooperative evaluation should be made
by an obstetrician, a thoracic-cardiac surgeon and a specialist in genetics and counselling should be also given to the parents by
this team. 

Keywords: Tricuspid atresia, fetal echocardiography, gebelik.

Triküspid atrezili bir olgu: prenatal tan› ve postnatal de¤erlendirme

Amaç: Bu olgu sunumunda, konjenital kalp hastal›klar›n›n siyanotik bir formu olan ve sa¤ atrium, ventrikül aras›nda do¤ruda
bir ba¤lant› olmamas› sonucu ortaya ç›kan triküspid atrezisinin prenatal tan›s› ve postnatal de¤erlendirilmesi tart›fl›lm›flt›r. 

Olgu: Yirmibefl yafl›nda, G2 P1, 28.gebelik haftas›nda olan ve fetüsta anormal dört kadran görüntüsüne ek olarak ventrikülo
septal defekt (VSD) flüphesi ile sevk edilen hastan›n yap›lan fetal ekokardiografisinde; situs solitus, sa¤ atrium ile sa¤ ventrikül
aras›nda ba¤lant›y› sa¤layan triküspid kapa¤›n›n yoklu¤u (tek perfore mitral kapak varl›¤›) ve konkordant ventrikülo-arterial ileti-
nin oldu¤u gözlendi. Rudimenter sa¤ ventrikül ve normal morfolojide olan sol ventrikül aras›nda büyük bir VSD mevcuttu. Aile
genetik dan›flma sonras› kordosenteze karar verdi. Karyotip 46, XY olarak tespit edildi. Karyotip tayinini takiben, aile postnatal
operasyonlar› ve olas› komplikasyonlar› düflünerek terminasyona karar verdi. Fetüse yap›lan postmortem muayenede; normal
anatomik pozisyonunda yerleflmifl kalp, triküspid atrezisi, VSD, rudimenter sa¤ ventrikül ve pulmoner stenoz tespit edildi.

Sonuç: Triküspid atrezinin fetal ekokardiografi ile do¤um öncesi tan›s› mümkündür. Bu olgular kad›n do¤um, genetik, gö¤üs
kalp damar cerrahisi gibi alanlardan seçilmifl uzmanlardan oluflan bir ekip taraf›ndan de¤erlendirilmeli ve aileye dan›flmanl›k da
bu ekip taraf›ndan verilmelidir.

Anahtar Sözcükler: Triküspid atrezisi, fetal ekokardiografi, gebelik.
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Background
Cardiac anomalies occur in 0.4 to 1.1% of live

neonates, and they comprise the most common
anomaly group.1,2 Tricuspid atresia is a cyanotic
form of the congenital heart diseases, and its clin-
ical presentation is a result of the absence of a
direct connection between the right atrium and the
right ventricle. Its incidence is between 1% and
2.5% among infants with congenital heart dis-
eases.3,4 Almost all of the cases with tricuspid atre-
sia has ventricular septal defect (VSD), frequently
accompanied with rudimentary right ventricle and
pulmonary stenosis. Additionaly, 80% of the cases
with tricuspid atresia have concordant ventricu-
loarterial connection, 5 while 20% have disconcor-
dant connection (transposition).6

Prognosis is worse in the infants born with tri-
cuspid atresia if it is not managed palliatively.
Usually the infants undergo 2 to 3 procedures
(Glen and Fontan operations) within the first six
years following the labor. The mean survival rate
is 50% at the end of 15 years following the proce-
dure.7

Case
A twentyfive-year-old pregnant woman, G2 P1,

at gestational week 28 who was monitored for a
suspected VSD in addition to the abnormal four-
chamber-view of the fetus was referred to the Obs-
tetrics and Gynecology Department of the Medical
Faculty of Kahramanmarafl Sütçü ‹mam University
for fetal echocardiography. In a sequential analysis
of the heart,5 presence of situs solitus, lack of for-
mation of the tricuspid valve connecting the right
atrium with the right ventricle (presence of a sing-
le perforated mitral valve) and concordant ventri-
culo-arterial connection were observed. A large
VSD was present between the rudimentary right
ventricle and left ventricle, which was in normal
morphology (Figure 1). No anomaly other than
cardiac was observed during the systemic exami-
nation by ultrasonography. The parents made the-
ir choice for cordosynthesis upon genetic consul-
tation. Cariotype was found 46, XY. Following that,
the parents decided for the termination of preg-
nancy considering the postnatal operations and
potential complications. A postmortem examinati-

Figure 1. View of tricuspid atresia, rudimentary right ventricle, ventricular septal defect
and abnormal four-chamber. 
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on on fetus revealed a normal anatomic position of
the heart, tricuspid atresia, VSD, rudimentary right
ventricle and pulmonary stenosis.

Discussion
Diagnosis of tricuspid valve anomalies is made

by a standard four-chamber-view, however fetal
echocardiography is required for final diagnosis.
Tricuspid atresia is a cardiac anomaly which is a
rare condition among other cardiac anomalies, and
doesn't provide promising results in spite of the
procedures where the heart is operated into a sin-
gle ventricular structure anatomically during the
postnatal period.3,4,7 Contrary to other cardiac
anomalies, it is very rare that tricuspid atresia is
accompanied with chromosomal disorders and
multiple malformation syndromes, but chromoso-
mal evaluation should also be undertaken.8

Incidence of concomittant non-cardiac malforma-
tions is around 10%.

No additional anomaly was observed during
the prenatal ultrasonographic and postnatal evalu-
ations in our case. In prenatal diagnosis, advanced
ultrasonography (particularly facial, renal and gas-
trointestinal systems), fetal cariotype, family histo-
ry of cardiac arrhythmia, history of congenital car-
diac anomaly and history of lithium intake during
pregnancy should be evaluated.8 As a result of
these evaluations, no etiology was found in our
case to understand the cardiac anomaly. In differ-
ential diagnosis, pulmonary atresia accompanied
with intact septum should be evaluated.
Monitoring of the tricupsid regurgitation is helpful
in differential diagnosis in such cases. Another
diagnosis that should be considered is Double-
Inlet ventricle. The family should be informed
about the risk for a recurrency rate of appr. 1% in

subsequent pregnancies during the genetic consul-

tation.8

Conclusion
Prenatal diagnosis of tricuspid atresia can be

made by fetal echocardiography. Such cases
should be evaluated by a team of experts from
fields such as obstetrics, genetic, and cardiovascu-
lar surgery, and counselling should be provided by
that team. 
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Abstract

Ovarian ectopic pregnancy occurs very rarely. Most of them are terminated before reaching viability. Failed termination at early
pregnancy, and repeated failed labor induction especially if the fetus has an abnormal lie or an abnormal presentation are the
most important signs. By our case the findings at ultrasonography were like an abdominal pregnancy at 32 weeks’ gestation.
At laparotomy the diagnosis of ovarian pregnancy was made and a live female infant, weighing 1400g was delivered. After salp-
ingoophorectomy, the patient made an uneventful recovery.

Keywords: Ovarian pregnancy, laparotomy, ultrasonography, abdominal pregnancy.

Canl› do¤umla sonuçlanan over gebeli¤i

Ovaryen ektopik gebelik oldukça nadirdir. Bu gebeliklerin ço¤u viabilite s›n›r›na gelmeden sonland›r›lmaktad›r. Erken gebelikte
baflar›s›z sonland›rma, ve özellikle prezentasyon anomalisi olan vakalarda tekrarlayan baflar›s›z do¤um indüksiyonu en önemli bul-
gulard›r. Bizim vakam›zda ultrasonografi bulgular› 32 haftal›k abdominal gebelik ile uyumlu idi. Laparotomi s›ras›nda overyen
gebelik tan›s› koyuldu ve 1400 g a¤›rl›¤›nda canl›, k›z bebek do¤urtuldu. Hastam›z, salpingooforektomi sonras› sorunsuz bir post-
operatif dönem geçirmifltir.

Anahtar Sözcükler: Over gebeli¤i, laparotomi, ultrasonografi, abdominal gebelik.
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Background

The reported incidence of ovarian ectopic preg-
nancy is only 1:7000-40,000 deliveries, and in 0.7%
or 0.4% of ectopic pregnancies. Approximately
75% are terminated in the first trimester; 12.5%, in
the second trimester; 12.5%, in the third trimester.1

Nicholls, in 1941, stated that 38 ovarian pregnan-
cies have been recorded to reach the age of via-
bility with 12 living babies and 22 living mothers.2

In the 32 years since this report, a search of the
world literature has revealed 10 cases that have

been reported as examples of ovarian pregnancy
reaching viability.3 In 1982 and 1991 two more
cases were reported.4,5 This case report describes
the clinical and sonographic pattern of an
advanced ovarian pregnancy with the aim of
emphasizing the most important features. 

Case 
N.K., a 22-year-old woman, para 1, gravida 2,

admitted to the hospital at 32 weeks’ gestation,
with some abdominal discomfort. She mentioned
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of a failed termination at 8 weeks of gestation and
has never used an intrauterine contraceptive
device. Abdominal examination revealed an
oblique lie. Fetal heart tones were 135 bpm and
regular. On vaginal examination, the cervix was
thick and closed; the presenting part was high. 

The findings at ultrasonography were: a 32
weeks fetus separate from the uterus, an ectopic
placenta, oligohydramnios and amniotic bands
(Figure 1). The first diagnosis was abdominal preg-
nancy and we decided to terminate the pregnancy
because of signs of the acute abdomen.

The abdomen was entered through a midline
incision. At laparotomy, the uterus was approxi-
mately 12 weeks’ size. The amniotic sac containing
the fetus and placenta occupied the position of the
right ovary; it was adherent to the lateral pelvic
wall and attached to the uterus by the utero-ovar-
ian ligament. A diagnosis of an ovarian pregnancy
was made. The thin ovarian wall was opened and
a female infant, weighing 1400g was delivered.
The amniotic fluid was brown colored. The infant
had no discernible congenital abnormalities and
had Apgar scores of 6, 8, and 9. 

By blunt and sharp dissection the amniotic sac
and placenta were removed from the lateral pelvic
wall. Salpingooforectomy was performed. The
penrose drain was placed in posterior cul-de-sac
and removed at postoperative second day. The
patient had an uneventful recovery and was dis-
charged from the hospital on the seventh postop-
erative day.

The spontaneous breathing baby was exchange
transfused because of hyperbilirubinemia and fol-
lowed up at an intensive care unite.

The surgical specimen measured 28x17x5 cm,
had a bright surface and a vasculated surface with
umbilical cord. The placenta had two parts.
Sections of umbilical cord were unremarkable. The
tube was intact and distinctly separate from the
ovary. Chorionic villi with intact ovarian stroma are
demonstrated on microscopic specimens (Figure
2). Diagnosis was placenta, with ovarian tissue and
ovarian pregnancy.

Discussion
Primary ovarian pregnancy is very rare. This

rare ectopic pregnancy is difficult to diagnose prior
to surgery. Earlier diagnosis is now possible,

Figure 1. Microscopic section of ovarian tissue and chorionic villi.
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owing to the availability of highly specific radioim-
munoassay for human chorionic gonadotrophin
and the development of transvaginal ultrasonogra-
phy. At the beginning of pregnancy , ovarian preg-
nancies are usually considered as tubal pregnan-
cies, the advanced cases are diagnosed as abdom-
inal pregnancies.

Spiegelberg outlined four criteria for the diag-
nosis of primary ovarian gestation:6 1.The fallopian
tube with its fimbriae should be intact and separate
from the ovary, 2. Gestational sac should occupy
the normal position of the ovary, 3. The gestation-
al sac should be connected to the uterus by the
uterine ovarian ligament; and 4. Ovarian tissue
must be present in the specimen attached to the
gestational sac. The Spiegelberg criteria were met
in this case.

By first trimester pregnancy terminations like in
our case, one must insure that tissue obtained at
suction curettage is evaluated thoroughly. If patho-
logic study of the endometrial tissue reveals no
chorionic villi, additional diagnostic evaluation is
required.7

In cases of repeated failed labor induction
especially if the fetus has an abnormal lie or an
abnormal presentation, the possibility of abdomi-
nal pregnancy should be kept in mind.

To the practicing physician, it is of greater
importance to reach a decision regarding the
necessity for laparotomy than to attempt distin-

guishing preoperatively between forms of ectopic
pregnancy. 

Ovarian pregnancy must be distinguished from
primary peritoneal implantation, which can
involve any intraperitoneal site with different prob-
lems of diagnosis and management related to the
organs involved. The ovary has no peritoneal cov-
ering and the implantation within the ovary results
in a predictable sequence of events because of the
consistent vascular anatomy of the ovary.

The management is laparotomy. Hysterectomy
is justified when the ovary cannot be removed
alone, when there is other pathology or for steril-
ization.
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