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Abstract

Objective: To define the diagnosis of fetuses with single umblical artery and define the accompanying anomalies and associated perinatal com-

plications. 

Methods: The records of the fetuses and newborns with single umbilical artery diagnosed within the last six years in our clinic were investi-

gated retrospectively. The cases were compared according to demographical data and perinatal complications. The data obtained from retro-

spective research were analysed with SPSS software. 

Results: We detected 26 fetuses and newborns with single umblical artery and the incidence was found to be 5.5 in 1000 deliveries.

Chromosomal and structural anomalies were detected in six and two of the fetuses, respectively. The fetal weights of single umblical artery and

control group were 3037±82 gr and 3294 ± 609.35 gr, respectively. The comparison of fetal weights of both groups showed a statistically sig-

nificant difference (p<0.05). Single umbilical artery rate was found to be significantly higher in multiple pregnancies than singletons. The rates

of preterm delivery, intrauterine growth restriction, oligohydramnios, fetal structural and chromosomal anomalies were found to be statistical-

ly higher in cases with single umbilical artery than control group. 

Conclusion: The cases with single umbilical artery must be evaluated carefully in terms of structural and chromosomal anomalies. Also, the

risk of preterm delivery and low birth weight must be remembered.

Keywords: Single umbilical artery, prenatal diagnosis, ultrasonography.

Tek umbilikal arter olgular›n›n de¤erlendirilmesi

Amaç: Tek umbilikal arterli fetuslar›n tan›s›, efllik eden anomaliler ve perinatal komplikasyonlar› tan›mlamak. 

Yöntem: Son 6 y›l içinde klini¤imizde saptanm›fl tek umbilikal arterli fetuslar ve yenido¤anlar retrospektif olarak tarand›. Vakalar demografik

bulgular ve perinatal komplikasyonlar yönünden karfl›laflt›r›ld›. Araflt›rmadan elde edilen veriler, SPSS bilgisayar yaz›l›m program› ile analiz edildi.

Çal›flmaya al›nan hastalar›n demografik verilerini karfl›laflt›rmada Mann-Whitney U testi kullan›ld›, perinatal komplikasyonlar›n karfl›laflt›r›lmas›nda

Pearson chi-kare ve Fisher testi kullan›ld›. P de¤eri 0.05’ten küçük bulunan sonuçlar anlaml› kabul edildi.

Bulgular: Yirmialt› tek umbilikal arterli fetus ve yenido¤an tespit ettik. ‹nsidans› 1000 do¤umda 5.5 olarak bulduk. ‹ki fetusda (%7.7) kromo-

zomal anomali ve 6 (%23) fetusda yap›sal anomali saptad›k. Her iki grup fetal a¤›rl›k aç›s›ndan karfl›laflt›r›ld›¤›nda, tek umbilikal arter grubunda

3037.82 ± 503.69 gr, kontrol grubunda ise 3294 ± 609.35 gr olup, gruplar aras›nda istatistiksel olarak anlaml› bir fark vard› (p<0.05). Ço¤ul ge-

beliklerde tek umbilikal arter oran›n› daha yüksek olarak bulduk (p < 0.05). Kontrol grubu ile k›yasland›¤›nda preterm do¤um, IUGR, oligohidro-

amnios, fetal yap›sal ve kromozamal anomali oran›n›n tek umbilikal arteri olanlarda daha yüksek oldu¤unu bulduk (p<0.05 ). 

Sonuç: Tek umblikal arterli olgular yap›sal malformasyonlar ve kromozomal anomaliler yönünden dikkatlice araflt›r›lmal› ve bu olgular erken do-

¤um ve düflük do¤um a¤›rl›¤› yönünden yak›ndan izlenmelidir.

Anahtar Sözcükler: Tek umbilikal arter, prenatal tan›, ultrasonografi

Evaluation of Cases with Single Umbilical
Artery

Murat Muhcu, Ercüment Müngen, Özgür Dündar, Serkan Bodur, Vedat Atay, Yusuf Ziya Yergök

Clinics of Gynecology and Obstetrics, GATA Haydarpafla Training Hospital, ‹stanbul

Correspondence: Dr. Özgür Dündar, GATA Haydarpafla E. H., Kad›n Hastal›klar› ve Do¤um Klini¤i, T›bbiye Cad. 34668 Üsküdar-‹stanbul
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Introduction 
Normal umbilical cord is constituted by being

surrounded by 2 arteries, 1 venous and Wharton
gel. Functions of umbilical arteries are to transport
fetal deoxygenized blood to placenta. Absence of
single umbilical artery is the most seen umbilical
cord pathology.1 Relationships between single
umbilical artery and structural anomalies, fetal
death, early loss of gestation, growth restriction,
and chromosomal defect are shown in many stud-
ies.2-5

There is a certain development in prenatal
scanning of single umbilical artery by means of
improved ultrasonography devices. It is reported
that it should be observed in a standard way for
scanning anomaly by routine antenatal sonogra-
phy.6 Incidence of being single of umbilical artery
changes between 0.2% and 1.9%.6

Sepulveda et al, suggested that it is a good indi-
cator for single umbilical artery if the rate of umbil-
ical venous/umbilical artery diameters is less than
2/1.7 In addition, Persutte and Leuke emphasized
that it is important for scanning of single umbilical
artery if diameter of transverse umbilical artery is
more than 4 mm at gestational weeks 20-36.8

We evaluated single umbilical artery cases as
prenatal in our study in terms of fetal structural
and chromosomal anomalies and perinatal results.

Methods
In this work, 4952 pregnants being followed

antenatally in Obstetrics and Gynecology
Department of GATA Haydarpafla Training
Hospital and who gave birth in between January
1999 and December 2005 were scanned retrospec-
tively. Incomplete records of 33 pregnants were
removed from the study. Pregnants having single
umbilical artery in these records were taken as
case group. All pregnants in control group which
gave births but did not have cordon anomaly were
taken into the study. 

Demographic qualities, laboratory and ultra-
sonographic findings were acquired from their
pregnant monitoring cards and information about
placenta and umbilical cordons of pregnants who
gave births were taken from their birth files.
Antenatal fetal measurements and measurements

after birth of all pregnants were determined. 

While evaluating perinatal results, fetal structur-
al and chromosomal anomaly, maternal systematic
illness and pregnants having AFP highness were
excluded from control group (n=245).

a. Fetuses which have antenatal fetal measur-
ments below 5% and newborns born under
2500 gr in therm were determined as intrauter-
ine growth restriction (IUGR).

b. Pregnants which have amniotic fluid index
below 5 cm or maximal vertical pocket mea-
surement were deemed as oligohydroamnios. 

c. Pregnancies ended before 37th gestation week in
records were deemed as preterm gestation.

Intrauterine scanning of pregnants monitored
and gave birth in our clinic was done by means of
transabdominal 3-5 MHz convex probe (Toshiba
Powervision 6000, SSA-370A, Tokyo, Japan). Also,
in the absence of gray scale ultrasonography for all
pregnants which had second trimester anomaly
scanning (genetic sonography) or for pregnants
that their umbilical cord could not determined
clearly (due to oligohydroamnios or maternal obe-
sity), fetal bladder was found in oblique transverse
section by means of color doppler ultrasonography
and bilateral umbilical artery was observed next to it. 

Data acquired from the search was analyzed by
SPSS computer software program (version 11.0 for
windows; SPSS INC., Chicago IL). Mann-Whitney U
test was used for comparing demographic data of
patients within the study and Pearson chi-square
and Fisher test was used for comparing perinatal
complications. Results found less than 0.05 of P
value were deemed as significant. 

Results
We found fetus or newborn with single umbil-

ical artery in 26 pregnants of 4707 pregnants which
have complete records in between January 1999 –
December 2005. These pregnants were chosen as
case group. We found single umbilical artery inci-
dence as 5.5 in 1000 births. Average maternity age
of pregnants in control group was 27.6 ± 4.5 (17-
43), it was 28.0 ± 4.8 (20-39) of cases of single
umbilical artery. There was no significant differ-
ence between two groups in terms of maternal
age, parity and gravida (p>0.05). When two groups

Muhcu M et al., Evaluation of Cases with Single Umbilical Artery118



were compared in terms of fetal weight; it was
found as 3037.82 ± 503.69 gr in the group of sin-
gle umbilical artery and was found 3294 ± 609.35
gr in control group and there was statistically a sig-
nificant difference between groups (p<0.05).
Demographic qualities of patients are shown in
Table 1. 

We found rate of single umbilical artery as high
in most gestation (p<0.05). When compared with
control group, we found that preterm birth, IUGR,

oligohydroamnios, fetal structural and chromoso-
mal anomaly rate was higher for ones having sin-
gle umbilical artery (p<0.05). Perinatal results of
patient are shown in Table 2. 

Single umbilical artery for intrauterine is diag-
nosed in averagely 24.4 ± 4.2 (12-41) gestation
week. We ascertained 23 of these cases by obstet-
ric sonography which were done during antenatal
monitoring (88.5%). 3 cases could not being ascer-
tained antenatally even obstetric sonography was
done (11.5%). Postnatal single umbilical artery was
existing in all cases we found single umbilical
artery by antenatal sonography. 

12 of 26 newborns were female (46%) and 14
of them were male (54%) which have single umbil-
ical artery. Single gestation in 23 cases and twin
gestation in 3 cases were found. We found 17 of
cases before 20th gestation week that we found
antenatally (73.9%).

Chromosomal analyze is done to totally 9 fetus-
es (34.6%). There was additional structural anom-
aly in 6 of them (23%). Chromosomal analyze is
done to other 3 fetuses due to maternal age. Two

fetuses are diagnosed as chromosomal anomaly
(7.6%). Both of these chromosomal anomalies are
found as trisomy 18. Structural and chromosomal
anomalies are shown in Tables 3 and 4.
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1. Big artery transposition, VSD, trisomy 18

2. Choroid plexus cyst, talipes, 

Trisomy 18 (abnormal triple test).

3. Fallot tetralogy 

4. Right ventricular hypoplasia

5. Hipospadisyas

6. Hypoplastic left heart

Table 3. Congenital and chromosomal anomalies found in
cases with single umbilical artery.

Single umbilical artery Control

(n = 26 ) (%) (n = 4952 ) (%) p

Maternal age (year) 27.6 ± 4.5 28.0 ± 4.8 Not significant
Gravida 1.65 ± 0.83 1.58 ± 0.81 Not significant
Birth Weight (gr) 3037.82 ±503.69 3294.45 ± 609.35 0,04
Nulliparity 15 (%56.7) 2926 (%59) Not significant
Plural gestation 4 (%15.4) 168 (%3.4) 0.012
Chromosomal anomaly 2 (%7.7) 8 (%0.2) 0.001
Congenital anomaly 6 (%23) 97 (%1,69) 0.001
Birth weight 3545.5±476.4 3532.4±402.7 p>0.05

Table 1. Demographic qualities.

Note: Values are given as average (percentage) and ±standard deviation. 

Single umbilical artery Control

(n = 26 ) (%) (n = 4707) (%) p

Preterm birth 6  (%23) 398 (%8.4) 0.008
Cesarean 11 (%42.3) 1794 (%41.9) Not significant
IUGR 4 (%15.4) 244 (%5.1) 0.04
Oligohydroamnios 6 (%23) 269 (%5.7) 0.001
Apgar 1st minute 8.09 ± 0.57 8.11 ± 0.81 Not significant
Apgar 5th minute 9.52 ± 0.61 9.59 ± 0.62 Not significant

Table 2. Perinatal results.

Note: Values are given as average (percentage) and ±standard deviation.



Discussion
Umbilical cord is constituted of 2 arteries and 1

venous. But in some cases, single umbilical artery
does not develop in terms of primary agenesis or
atrophy of single artery.9 Absence of left umbilical
artery is observed rather than the left one.10 For
years, absence of single umbilical artery was diag-
nosed by umbilical cord examination in birth but
in recent years, diagnosing the prenatal single
umbilical artery is descended to 12th gestational
weeks by the help of modern ultrasonography
devices.10

Chromosomal anomaly incidence in fetuses in
which single umbilical artery was ascertained at
first trimester is reported as higher than chromoso-
mal anomaly incidence in fetuses in which single
umbilical artery was ascertained at birth.11

It is a good indicator that for single umbilical
artery if the rates of umbilical venous and umbili-
cal artery are less than 2/1 by gray scale ultra-
sonography.7 Also it is important for scanning of
single umbilical artery if diameter of transverse
umbilical artery is more than 4 mm at gestational
weeks 20-36 but in recent years, becoming wide-
spread of Doppler ultrasonography and finding
fetal bladder in oblique transverse section and
observing bilateral umbilical artery next to it pro-
vide early diagnosis.8,11

Single umbilical artery diagnosis at second
trimester is a good indicator for scanning of
accompanying anomalies and chromosomal anom-
alies. For that purpose, cases having fetal single

umbilical artery should be determined by detailed
fetal anatomic study and fetal echocardiography by
experienced experts in prenatal ultrasonography.
After all these studies, invasive attempt having
chromosomal diagnosis purpose (karyotype indi-
cation) is not effective for cases accepted as isolat-
ed. If there are accompanying anomalies, fetal
karyotyping should be done.11 Finding single
umbilical artery does not increase trisomy 21 risk
but it increase 7 times of trisomy 21 risk. Trisomy
18 appears in early weeks by many ultrasono-
graphic diagnoses.12 There was trisomy 18 within 2
cases in our study. No family predisposition is
reported for single umbilical artery cases.13

There was no another anomaly accompanying
3 twin gestations we found as isolated and it was
at high rate as it was reported in literatures
before.14 There was trisomy 18 in 2 cases and con-
genital anomaly rate was 23%, thus it is same with
the rates of literature.12,13,15

Duerbeck et al found that abnormal ascertain-
ment of S/D rate of fetuses having single umbilical
artery was ten times higher than control group.16

Diagnosis of single umbilical artery is related
with many factors. These are wall thickness of
maternal abdomen, existence of scar in lower
abdomen, gestational week, fetal position, amniot-
ic fluid amount, length of umbilical cord, being
twisted, experience of scanner and quality of
device. Single umbilical artery is hardly diagnosed
due to fusion of umbilical artery in areas close to
placenta.17
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Anomalies of central nervous system Health anomaly

Menigomiolesel and ventriculomegaly 10 Ventricle hypoplasia 3

Anensephaly 14 A-V canal defect 3

Holoprosensephaly 3 VSD 5

Ensephalosel 2 Fallot tetralogy 2

Corpus callosum agenesis 1 Big artery transposition 3

Dandy Walker syndrome 3

Microsephaly 2 Others

Genital urinary system Immune – non-immune hydropsy 7

Infantile polycystic kidney 4 Omphalosel 5

Posterior uretral valv 3 Sacrococcigeal teratoma 1

Fetal hydronephrosis 13 Pierre Robin syndrome 1

Potter syndrome 1 Fetal ovarian cyst 2

Muscle skeleton system Crack palate lip 4

Arthrogryposis multiplex 1

Talipes 4 Total (97)

Table 4. Fetal anomalies found in our control group



No scanning was planned as to gestational
week in our study; cases which were ascertained
that they had single umbilical artery in any gesta-
tional were taken into study. 23 of the cases
(88.5%) are found as antenatal. 3 cases (11.5%)
could not found as antenatal even obstetric sonog-
raphy was done. We ascertained these cases in the
examination of placenta and its additions during
birth. We found 17 of 23 cases that we ascertained
antenatally before 20th gestation week (73.9%).

There is no need for chromosomal analyze if
there is no structural anomaly or risk factor at
pregnants having isolated single umbilical artery.10

As the reason of cases that we could not ascer-
tain antenatally may arise from technical difficulties
or lack off education, they may also arise due to
lack of interest of the scanner to umbilical cord
veins. When major anomaly is not ascertained dur-
ing ultrasonography, umbilical cord is not interest-
ed, thus, umbilical artery pathologies are less diag-
nosed; when major anomaly is ascertained, ultra-
sonography is done for long times, thus, umbilical
artery pathologies are more diagnosed. 

Even there is no structural anomaly; perinatal
results of fetuses with single umbilical artery are
worse than fetuses with normal umbilical cords.
The reason could not found.1 Moreover; its coop-
eration with other fetal anomalies could not being
clarified. 

In the existence of single umbilical artery; early
birth, lower birth weight, cesarean ate, congenital
anomaly rate and perinatal mortality increase.2,5

Finding preterm birth, IUGR, oligohydroamnios,
rate of fetal structural and chromosomal anomalies
higher than ones with single umbilical artery when
comparing with control groups show that perinatal
results are worse (p<0.05). 

Conclusion
Cases with single umbilical artery should be

examined in terms of chromosomal and congenital
anomalies. Pregnants diagnosed as isolated single
umbilical artery should be monitored as higher
risked pregnants. These pregnants should be mon-
itored at third trimester in order to diagnose early

by thinking of early birth, low birth weight and
intrauterine growth restriction cases.   
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Abstract

Objective: To obtain nomogram of fetal nasal bone length at 11-13+6. weeks gestation with known prognosis pregnancies. 

Methods: Nasal bone length of 394 choromosomal and structural normal fetuses at 11-13+6. weeks gestation were measured by transvaginal

ultrasonography, prospectively. Crown-rump length (CRL), biparietal diameter (BPD), head circumference (HC), abdominal circumference (AC),

femur leight (FL) were obtained in the meanwhile. The correlation between nasal bone and other biometric parameters was assessed by regres-

sion analysis and average ± SD of nasal bone lengths were measured at CRL 45-54, 55-64, 65-74, 75-84 mm. 

Results: A linear growth pattern was observed between nasal bone and fetal biometric parameters. The significant correlation were found

between the nasal bone and biparietal diameter (BPD) (y=0.7843+0.0566xBPD, R= 0.4701, p<0.001), head circumference (HC)

(y=0.5973+0.0177xHC, r= 0.5141, p<0.001), femoral bone length (FBL) (y=1.4028+0.0758xFL, r=0.4763, p<0.001), abdominal circumference

(AC) (y=0.6802+0.0214xAC, r= 0.4919, p<0.001) and crown-rump length (CRL) (y=0.7561+0.0197xCRL, r= 0.489, p<0.001). Nasal bone length

increased significantly with CRL from respective means of 1.75±0.30, 1.94 ±0.29, 2.11± 0.35 and 2.27±0.29 mm at 45-54, 55-64, 65-74 and

75-85 mm. 

Conclusion: Measurement of the nasal bone length at 11-13+6. weeks gestation shows a linear growth pattern according to other biometric

parameters of fetuses. Nomogram of nasal bone length was performed for early detection of trisomy 21 and other chromosomal abnormali-

ties at low risk population.

Keywords: Nasal bone, 11-13+6. weeks, transvaginal ultrasonography, nomogram.

11-13+6 Gebelik haftas›ndaki fetüslerde nazal kemik uzunluk nomogram›

Amaç: Prognozu bilinen gebeliklerde 11-13+6. gebelik haftalar›nda fetüsün nazal kemik nomogram›n›n elde edilmesi. 

Yöntem: Bu prospektif çal›flmada 11-13+6. gebelik haftas›nda kromozomal ve yap›sal olarak normal 394 fetusa ait nazal kemik ölçümü transva-

ginal ultrasonografi ile yap›ld›. Ayr›ca fetusun bafl popo uzunlu¤u (CRL), bipariyetal çap› (BPD), bafl çevresi (HC), kar›n çevresi (AC), femur uzun-

lu¤u (FL) ölçümleri yap›ld›. Fetusa ait nazal kemik uzunlu¤u ile di¤er biyometrik parametreler aras›nda regresyon analizi yap›larak regresyon kat-

say›lar› hesapland› ve regresyon denklemleri yap›ld›. CRL 45-54, 55-64, 65-74, 75-84 mm iken nazal kemik ortalama ve standart sapmalar› he-

sapland›. 

Bulgular: Fetusun nazal kemik uzunlu¤u ile di¤er biyometrik parametreleri aras›nda lineer tipte iliflki oldu¤u gözlendi. Nazal kemik ile CRL

(y=0.7561+0.0197xCRL, R= 0.489, p<0.001), BPD (y=0.7843+0.0566xBPD, R= 0.4701, p<0.001), HC (y=0.5973+0.0177xHC, R= 0.5141,

p<0.001), AC (y=0.6802+0.0214xAC, R= 0.4919, p<0.001) ve FL (y=1.4028+0.0758xFL, R=0.4763, p<0.001) aras›nda anlaml› korelasyon sap-

tand›. CRL 45-54 mm iken nazal kemik ortalama ve standart sapmas›: 1.75±0.30, CRL 55-64 mm iken nazal kemik ortalama ve standart sapma-

s›: 1.94 ±0.29, CRL 65-74 mm iken nazal kemik ortalama ve standart sapmas›: 2.11± 0.35, CRL 75-84 mm iken nazal kemik ortalama ve stan-

dart sapmas›: 2.27±0.29 olarak bulundu. 

Sonuç: Gebeli¤in 110-13+6. haftalar›nda fetal nazal kemik uzunlu¤u fetusun biyometrik parametreleri ve gebelik haftas› ile birlikte lineer olarak

art›fl göstermektedir. Kendi populasyonumuzda, düflük risk grubundan elde edilen nazal kemik nomogram›, trizomi 21 ve di¤er kromozomal ano-

malilerin erken tan›s› için sunulmufltur.

Anahtar Sözcükler: Nazal kemik, 11-13+6 hafta, transvajinal ultrasonografi, nomogram.
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Introduction
It is determined that first ossification points

were seen as CRL was 42 mm in radiographic and
histological study in between 9th and 24th gesta-
tional weeks.1 Vomer bones first grow from func-
tional matrix; while it seems as U shape in the
beginning, it join together as gestation advances
and becomes V shape. Nonexistence or hypopla-
sia of nasal bone in 11-13+6 weeks knows fetuses
with increased risk by high activity for trisomy 21
and other trisomies. It was first reported in 2001
that nasal bone was not observed in 60-70% of
fetuses with trisomy 21 in ultrasonography exami-
nation in 11-13+6 weeks.2 Normal lengths of
hypoplastic nasal bones should be known in order
to ascertain them. Evaluation of fetus nasal bone
lengths by transvaginal ultrasonography as to ges-
tational week and standard bone measurements in
pregnancies continued and resulted normally and
achieving growing nomogram for 11-13+6 gesta-
tional weeks are purposed in this work.

Methods
This work was arranged prospectively and

done in 403 pregnants who applied to Gynecology
Clinic of Training and Research Hospital in
between 26th October 2004 – 29th October 2005.
403 fetuses having 45-84 mm CRL measurement
are included to the study. Each patient was exam-
ined in 11th – 14th weeks by 7 mmHz vaginal trans-
ducer of Logic 400 Pro series (General Electric,
U.S.A.) ultrasonography device by same gynecolo-

gist having the certificate of scanning. Biometric
evaluation of fetus was done by CRL, BPD, HC,
AC, FL measurements. Nasal bones were displayed
in low brightness setting by about 45° angle in
middle line and sagittal plan in which chin and lips
of fetus were displayed within the area maxilla and
frontal bone limit. Ultrasonography settings were
adjusted as each calibration movement would be
0.1 mm. Required image was obtained for appro-
priate measurement by returning by means of set-
ting of ultrasonography device. While ultrasonog-
raphy probe was on neutral position of fetus, three
different hyperechogenic lines parallel to nasal
bone were observed. Ultrasonography settings
were adjusted as it would disperse the image of
bone edges minimally. Top limit of the bone was
clearly seen individually from frontal bone. Upper
line was observed as skin, more hyperechogenic
lower line was observed as bone and line on the
edge of nose was observed as part of skin (Figure
1). It was especially paid attention not to mistake
nasal bone with echogenic skin line of nose. Nasal
bone was evaluated two times and recorded indi-
vidually. Data were collected in computer. S.P.S.S.
11.5 program was used for statistical analyzes. r
coefficients of data were calculated by analyzing
data by means of Pearson correlation test. Linear
regression analyze was done between nasal bone
and other biometric parameters. Lower P value
than 0.05 was taken as statistical significant limit.
Normal and standard deviations of nasal bone
were calculated while CR was 45-54, 55-64, 65-74,
75-84 mm.

Resim 1. Nasal bone measurement.
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Results
394 pregnants were found which suit to research

criteria during study. Average gestation week was
found as 12.40 ± 1.06. Average maternity age was
27.58 ± 5.69 and age interval was changing between
17 and 44. 3 of 403 fetuses had trisomy 21, 1 fetus
had trisomy 18, 1 fetus was abortus in 12th week, 1
fetus had kyphoscoliosis, 1 fetus died as early birth
in 26th week due to asymmetric intrauterine grow-
ing restriction, 1 fetus was discharged medically due
to the fact that it was normal as karyotype but it had
fetal anomaly and 1 fetus was discharged medically
due to anencephaly and these 9 cases were not
included to study while nomogram was being
formed. Measurement was not done for 21 of 394
(5.3%) normal as chromosomally and structurally

due to the fact that required position could not
being obtained. Nasal bone measurements as to CRL
were shown in Table 1. Nasal bone length of nor-
mal cases was increased linearly with CRL increase;
a significant correlation between nasal bone length
and CRL was found. When the regression analyze of
relationship between nasal bone and CRL was done,
regression equation was found as: y=0.7561 +
0.0197 x CRL, r=0.489, p<0.001 (Diagram 1). Also,
statistically a significant correlation was found
between nasal bone length and BDP, FL, AC and
HC. When the regression analyze of relationship
between nasal bone and BPD was done, regression
equation was found as: y=0.7843 + 0.0566 x BPD,
r=0.4701, p<0.001 (Diagram 2). When the regression
analyze of relationship between nasal bone and HC

Table 1. Nasal bone length as to CRL in normal cases.

Nasal bone mm
CRL mm n: 394 Measurable Average 

n: 373 maternity age Average  ± SS Change interval

45-54 55 50 28.20±5.56 1.75±0.30 1.0-2.6

55-64 137 130 27.47±5.65 1.94 ±0.29 1.2-2.8

65-74 137 132 27.71±5.53 2.11± 0.35 1.5-3.1

75-84 65 61 26.18±5.37 2.27±0.29 1.7-3.0

SS: Standard deviation

Diagram 1.  Change of nasal bone length as to CRL.
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was done, regression equation was found as:
y=0.5973 + 0.0177 x HC, r=0.5141, p<0.001
(Diagram 3). When the regression analyze of rela-

tionship between nasal bone and AC was done,
regression equation was found as: y=0.6802 +
0.0214 x AC, r=0.4919, p<0.001 (Diagram 4) and last-

Diagram 2.  Change of nasal bone length as to BPD.
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Diagram 3.  Change of nasal bone length as to HC.
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ly when the regression analyze of relationship
between nasal bone and FL was done, regression

equation was found as: y=1.4028 + 0.0758 x FL,
r=0.4764, p<0.001 (Diagram 5). 

Diagram 4.  Change of nasal bone length as to AC.
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Diagram 5.  Change of nasal bone length as to FL.
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Discussion
Ossification in nasal bones are being delayed in

fetuses with trisomy.3, 4 Current studies maintains
that Down syndrome and other chromosome anom-
alies should be scanned in the first trimester of ges-
tation and various studies are done for that reason.5

For finding hypoplasia of nasal bone; good and on-
time usage of ultrasonography is required together
with knowing qualities of society and whether there
is any deviation from universal norms or not. It is
essentially required to have basic education about
that subject, to do necessary measurements in nor-
mal groups, to evaluate them in terms of back-
ground and to control them continually before
examinations to be done for that purpose.6 Current
study was planned and carried on for one year in
order to constitute data and nomograms belonging
to our society during 11-13+6 week scanning done in
our hospital.  Nomograms are constituted by data
belonging to our society and nasal bone measure-
ments in 11-13+6 weeks discussed in world literature
in recent years. Successful measurement rate with
educated ultrasonographists for nasal bone was 90-
99% in literature and our rate was 94% in our study,
thus it was found similar to literature.3,4 The earliest
fetus size measurement for seeing nasal bones was
found as CRL 42 mm within examinations done
after abortus.1 It was put forth that these bones
could be measured beginning from 0.8 mm in 10th
gestational week.7 Our lowest measurement value
in our work was 1.0 mm in 11th gestational week.
Average nasal bone length in our work at 11-13+6

weeks was lower than that Orlandi et al reported.4,8

When comparing the study of Cicero et al with the
study of Cusick et al, it was found that average nasal
bone lengths were similar.9,10 Possible explanation
for different measurements may be technical differ-
ences. Nasal bone evaluation in 11-13+6 weeks is
quite hard even for experienced people.
Additionally, mistaking the skin on fetus nose with
nasal bone by less experienced ultrasonographists is
not a rare situation; it requires sufficient education
and experience. Nasal bone is a structure which
actually formed of two separate bones and only
seen by ultrasonography after 10th gestational
week.11 If it is not examined in an appropriate plan,
it may be measured shorter or longer than normal
or even it may be supposed that it does not exist.12,14

Quality of device, experience of applier, oligohy-

droamnios, obesity, fetus position and gestational
week may affect the success of evaluation.15

Decreased ultrasonography resolution increases the
dispersion and measurement becomes bigger.
Doing our study as transvaginal helped us to obtain
clearer image by preventing bone dispersion and to
do more accurate measurement.  

Conclusion
Nonexistence or hypoplasia of nasal bone in

11-13+6 weeks knows fetuses with increased risk by
high activity for trisomy 21 and other trisomies. It
is thought that nasal bone measurement may be
done by experienced people for nearly all cases in
these weeks. For that purpose, we constituted
nasal bone nomogram belonging to normal fetus-
es chromosomally and morphologically in our
society at first trimester and we presented for the
purpose of ascertainment of nasal bone hypopla-
sia.
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Abstract

Objective: To evaluate the distribution of indications, the success of the interventions and cell culture, and feto - maternal complications in

second trimester karyotype aimed amniocentesis. 

Methods: 1070 cases that amniocentesis was performed in our clinic between January 2002 - December 2005 were evaluated from the aspect

of indication of interventions, karyotype results, fetal loss after intervention, success of cell culture, time and method of delivery, neonatal find-

ings and neonatal outcomes. 

Results: The most common indication was recognized as advanced maternal age (49.7%). In 1069 of our cases, except one, cells were able

to grown in culture (99.9%). The rate of chromosome abnormality according to cell cultures were 3.9%. seven (0.7%) cases of fetal loss was

observed after amniocentesis. Mean gestational age at delivery was 38.45±1.91 and mean birth weight was 3288.70±528.64 in cases amnio-

centesis was performed. 

Conclusion: Amniocentesis is the most common prenatl diagnostic method after 15 gestational week. Advanced maternal age and increased

risk in triple test is the most common reason for appication. The complication rate of amniocentesis for the mother and fetus is found low.

Keywords: Amniocentesis, indication, complication, success.

‹kinci trimester genetik amniyosentez sonras› gebelik sonuçlar›: 1070 olgunun de¤erlendirmesi
Amaç: ‹kinci trimesterde yap›lan karyotip amaçl› amniyosentez uygulanan olgularda endikasyonlar›n da¤›l›m›n›, giriflim ve hücre kültür baflar›s›n›,

feto–maternal komplikasyonlar› incelemek. 

Yöntem: Ocak 2002 - Aral›k 2005 tarihleri aras›nda klini¤imizde çeflitli endikasyonlarla amniyosentez uygulanan 1070 olgu retrospektif olarak

giriflim endikasyonlar›, karyotip sonucu, giriflim sonras› fetal kay›p, hücre kültürü baflar›s›, do¤um zaman› ve do¤um flekli, yenido¤an bulgular› ve

neonatal prognoz yönünden de¤erlendirildi. 

Bulgular: En s›k endikasyon ileri anne yafl› olarak tespit edildi (%49.7). Olgular›m›zdan biri d›fl›nda 1069’ünde kültürde hücre üretildi (%99.9).

Kültür sonuçlar›na göre kromozom anomalisi oran› %3.9 olarak tespit edildi. Amniyosentez sonras› 7 (%0.7) olguda fetal kay›p meydana geldi.

Amniyosentez uygulanan olgular›n ortalama do¤um haftas› 38.45±1.91 ve ortalama do¤um a¤›rl›¤› 3288.70±528.64 olarak bulundu. 

Sonuç: 15. gebelik haftas›ndan sonra amniyosentez en s›k kullan›lan prenatal tan› yöntemidir. ‹leri anne yafl› ve üçlü testte artm›fl risk en s›k

uygulama nedenidir. Amniyosentez, anne ve fetus için komplikasyon oran› düflük bulunmufltur.

Anahtar Sözcükler: Amniyosentez, endikasyon, komplikasyon, baflar›.
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Introduction 
Amniocentesis based on examination of amni-

otic cells continues to being a significant invasive
technique on prenatal diagnosis. It was first appli-
ed in 1950 for the purpose of sex determination.1

Karyotype determination started as a classical way
by culturing cells poured down to amnion fluid
from skin and excretion system of fetus by Steele
and Breg.2 Today, main application indications are
abnormality, advanced maternal age in scanning
tests applied for trisomies, structural anomalies,
chromosome anomaly birth case in ultrasonog-
raphy and chromosome translocation known as in
one of the couple. 

Amniocentesis is traditionally applied in betwe-
en 16th and 20th gestational weeks for karyotype
determination. Rate of living cells is higher than
non-living cells (>20th gestational week) in amnion
fluid in this period.3 If it is applied in early gestati-
onal weeks, rate of fetal loss is high. 

Our purpose in this work is to evaluate indica-
tions of genetic amniocentesis interferences appli-
ed in our clinic and dispersion of chromosomal
anomalies as to indications, fetal and neonatal
results.

Methods
1070 cases which were applied amniocentesis

due to the fact that they had high risk for chromo-
somal anomaly in between January 2002 – Decem-
ber 2005 were evaluated in terms of interference
indications, fetal prognosis, genetic and neonatal
results. 

Genetic consultant was advised to all cases and
genetic consultant was provided in a university
hospital for couples requested consultant. Written
and oral information were given about process
technique and possible complications before inter-
ference. Couples were not directed for the decisi-
on. A detailed consent form was taken from coup-
les who accepted the interference before applica-
tion. Each fetus was examined in detail by ultraso-
nography before amniocentesis. Place of placenta,
amount of amnion fluid and location to be done
interference were established. Completed age 35
was determined as advanced maternity age; but it
was not interpreted on its own as an amniocente-

sis indication. It was stated that risk evaluation wo-
uld be done by non-invasive methods (triple test,
detailed ultrasonography) to cases having or not
having genetic consultant. Cut-off value was taken
as 1/250 for increased risk in triple test; but amni-
ocentesis option was suggested to couples by ma-
king risk evaluation in cases established as indica-
tor for chromosome anomaly in ultrasonography in
between cases with risk under 1/250. All cases we-
re invited for control with karyotype result. Fetal
losses after interference, birth date and birth kind,
newborn diagnosis and neonatal prognosis were
recorded in cases being followed up to the birth
after process. Losses in between two weeks follo-
wing interference were deemed as loss related to
interference. In cases which could not being follo-
wed were phoned in order to learn birth week and
prognosis. 

Amniocentesis process was performed in bet-
ween 16th and 22nd gestational weeks by four expe-
rienced and different operators working prenatal
diagnosis and treatment unit. Skin cleaning was
done by povidone-iodine. 2 ml, 5 ml or 10 ml in-
jectors and 9 cm 20 or 22G spinal needles were
used for puncture and aspiration. Interferences
were done by free hand technique with accom-
pany of ultrasonography (Siemens Sonoline G-50,
Japan 2.5 – 5 MHzt convex probe). 

It was paid attention puncturing generally to
top and middle and even close areas of uterus and
also not passing from placenta; but in obligatory
cases to pass from placenta, entrance location of
umbilical veins to placenta and edge areas were
not used and cotyledon surface was passed as per-
pendicular. It was paid attention not existing fetal
part and cordon segment in appropriate fluid poc-
ked. Coming fluid was aspired by applying light
negative pressure and amnion fluid was taken as 1
ml for each gestational week. The fluid was aspi-
red by two different uterus entrances after determi-
ning localization of twins by ultrasonography in
twin pregnancies. Routine local anesthesia during
amniocentesis process and routine antibiotic pro-
phylaxis after interference were not applied. 300
microgram anti – D IgG was applied to cases hav-
ing Rh incompatibility. 

Taken fluids were sent one of two different
genetic laboratories (laboratories of Private hospi-
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tal and university hospital), Giemsa taping tech-
nique was used. 25-50 metaphase plates deemed
as enough for each case were evaluated in terms
of numerical and structural disorder. Results were
taken about in 21 days. 

Statistics were formed by using MedCalc ver-
sion 8.2 for Windows.

Results
Amniocentesis was applied to totally 1070 cases

in between January 2002 – December 2005 for ge-
netic purpose. Enough amnion fluids were obta-
ined in all cases. Age and gestational weeks in ca-
ses which were applied amniocentesis were found
respectively as about 32.83±6.23 and 18.25±1.41.
Secondary puncture was applied in totally 18 cases
(1.7%) due to twin gestation in 17 cases and due
to maternal obesity in one case; and no producti-
on was occurred in cell culture due to cell failure
at amnion fluid in 1 case done amniocentesis. Cor-
docentesis was offered to couple but they did not
accept. In 39th week, the case gave a birth which
was healthy and had normal xxx qualities weig-
hing 3000 gr. Success of obtaining cell culture was
99.9% and culture failure was found as 0.1% in our
amniocentesis series. No cordocentesis was appli-
ed to any case after amniocentesis (Table 1).

Dispersion as to indications of cases applied
amniocentesis is shown in Table 2. Advanced ma-
ternity age within these indications constitutes the
biggest group with 532 cases (49.7%). Increased
risk in triple test with 318 cases (29.7%) and cases
found fetal anomaly in ultrasonography with 108
cases (10.1%) followed this group. Main anomalies
found in ultrasonography are shown in Table 3.
Chromosome anomaly was found in 14 (13%) of
108 cases done due to fetal anomaly. These chro-

mosome anomalies were Trisomy 21 in 5 cases,
Trisomy 18 in 4 cases, Turner syndrome in 3 cases,
triploidy in one case and Jumping translocation in
one case. Ultrasonography anomalies seen in Tri-
somy 21 cases were found as early growing retar-
dation, ventriculomegaly, early acid, cystic hygro-
ma and hyperechogenic intestine. Holoprosensep-
haly, multiple anomaly (pleural effusion, straw-
berry head, choroid plexus cyst and brachycep-
haly) and cardiac anomalies were observed in 4
Trisomy 18 cases. Cystic hygroma was found in 3
45;X0 cases. Early growing retardation and ventri-
culomegaly in triploidy case and cardiac anomaly
in jumping translocation case were found. 

When cases being applied amniocentesis were
evaluated as to entering method to uterine cavity,
it was found that interferences were done as tran-
samniotic for 864 cases (80.7%) and as transplacen-
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Average ( ±SD )

Age 32,83 ± 6,23
Gestation week during amniocentesis 18,25 ± 1,41
Gestation week during termination 21,08 ± 2,27
Gestation week at delivery 38,45 ± 1,91
Birth weight 3288,70 ± 528,64

Table 1. Demographic qualities of cases done amniocente-
sis.

n=108

Central nervous system anomaly 21 (%19)

Cardiac anomaly 17 (%16)

Choroid plexus cyst 13 (%12)

Cystic hygroma 13 (%12)

Hyperechogenic intestine 7 (%7)

Pelviecstasy 6 (%5)

Hydrops fetalis 6 (%5)

Omphalocele 5 (%5)

Hernia of diaphragm 4 (%4)

Echogenic intracardiac focus 2 (%2)

Other 14 (%13)

Table 3. Main anomalies found in ultrasonography.

Amniocentesis indications n ( 1070 ) %

Advanced maternity age (age  ≥35 ) 532 49,7

Increased risk at triple test 318 29,7

Fetal anomaly at USG 108 10,1

Increased risk at double test 32 3

NT increase 11 1,1

Maternal anxiety 12 1,1

Birth case with chromosome anomaly 40 3,8

Birth case with anomaly 7 0,7

Other 10 1

Table 2. Dispersion of cases as to amniocentesis indications.

(Other: Maternal/paternal translocation, duchenne Type SMA, birth case with cystic fibrous,
thalassemia carriage, adrenoleucodistrophy in first child) 

(Other: early growing retardation, urinary system anomalies, multiple anomalies, single umbil-
ical artery, extremity anomalies and partial mol.)



tal for 207 cases (19.3%). When gestational comp-
lications were evaluated as to entering method to
uterine cavity; 5 cases with abortus were found in
transamniotic case group and 2 cases with abortus
were found in transplacental case group. When
complications were compared as to application of
amniocentesis as if transplacental or transamniotic;
there were no statistical difference between (abor-
tus, early birth risk, early membrane rupture and
intrauterine fetal loss) groups (p=0.62).

Chromosome anomaly rate as to amnion cul-
ture results were found as 3.9% in 1070 pregnants
and as 3.9% in 1087 fetuses. Dispersion of cases
found chromosome anomaly was as following: 23
trisomy 21, 4 trisomy 18, 6 Turner syndromes, 1 47,
XXX, 1 triploidy and various hereditary or de novo
structural chromosome anomalies. No chromo-
some anomaly was found in any case applied
amniocentesis due to maternal anxiety. Fetal kary-
otype of 1027 pregnants and 1043 fetuses were
found as normal. One case found trisomy 21 in
amniocentesis decided to continue pregnancy and
gave a birth at 39th week by vaginal way. Fetal
karyotype results as to amniocentesis indications
are shown in Table 3 (Table 4). 

Rate of early fetal loss after amniocentesis was
found as 0.7% in 1070 cases and as 0.6% in 1087
interferences. Amniocentesis was applied to two
cases with advanced maternity age which came as
a result of normal fetal karyotype and which did
abort within one week after the process. Totally 3
cases miscarried within one week that partial mol
was found in 1 case, oligohydroamnios and hyper-
echogenic intestine were found in 1 case and
omphalocele and polyhydroamnios were found in
1 case in ultrasonography. Karyotype result was
found as normal in these three cases. Pregnancy
was terminated in 61 (5.7%) cases of 1071 amnio-
centesis cases. While the termination reason of 34
of 61cases was chromosomal anomaly, the indica-
tion of 27 cases was fetal anomalies found in ultra-
sonography against normal karyotype.
Termination indications of 27 cases with normal
karyotype were as following: Central nervous sys-
tem anomaly in 13 cases, early growing retardation
in 2 cases, skeleton dysplasia in 1 case, cardiac
anomaly and hydrops fetalis in 7 cases, OIES com-
plex (omphalocele, Cloacal exstrophy, anal atresia
and spinal anomaly) in 1 case, adrenoleucodistro-
phy in 1 case, hernia of diaphragm in 1 case and
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Results No Amniocentesis Indications

Advanced With fetal Increased Chromosome Increased risk Increased risk Other

maternity age anomaly in USG NT anomaly in triple test in double test (n=29)

(n=532) (n=108) (n=11) birth case (n=318) (n=32)

(n=40)

No production 1 1 - - -

Culture success 1086

Normal Karyotype 1043 526 102 8 41 311 32 19

Trisomy 21 23 10 5 1 - 4 - 2

Trisomy 18 4 - 4 - - - - -

45,X (Turner Syndrome) 6 - 3 2 - 1 - -

47,XXY 1 1 - - - - - -

69,XXX 1 - 1 - - - -

47,XY,+mar 1 1 - - - - -

46,XY,inv(9)(p11;q13) 1 - - - - 1 - -

Jumping translocastion 1 - 1 - - - - -

Balanced translocastion 2 - - - - 1 - 1

46,XX,15p+ 1 - - - - 1 - -

46,XX,t(4;16)(p12;q22) 1 - - - - - - 1

46,XX,t(17;22)(p13;q11.1) 1 - - - - - - 1

Tablo 4. Cytogenetics results as to amniocentesis indications.

(Other; Maternal anxiety, birth case with anomaly, adrenoleucodistrophy in first child, Duchenne type SMA, thalassemia carriage, maternal/paternal translocation).



multiple anomaly in 1 case. Average gestation
week of cases of which gestation were terminated
was found as 21.08±2.27. 667 (62.4%) cases gave
birth by vaginal way and 232 (21.7%) cases gave
birth by cesarean and birth method of 102 cases
(9.5%) could not found.  Average birth week of ca-
ses was found as 38.45±1.91 and average birth we-
ight was found as 3288±528.64. When cases were
evaluated as to gestation weeks at delivery, the
birth of 1 case was occurred under 28th gestational
week by vaginal way. Totally 10 cases gave birth
in between 28th and 32nd gestational weeks and all
of them gave birth with various indications by ce-
sarean. Neonatal mortality in 3 cases of these new-
borns. Premature complications were ascertained
as a reason for mortality. Totally 19 cases gave
birth by cesarean and 18 cases gave birth by vagi-
nal way in between 32nd and 36th gestational we-
eks. Neonatal mortality did not occur in any case.
Mortality occurred in newborn period of one of ca-
ses which had >36 gestational week. We could not
find birth types and neonatal results of 102 cases.. 

Discussion
Amniocentesis which is known as the oldest

prenatal diagnosis method is frequently applied in
between 16th and 18th gestational weeks for genet-
ic diagnosis. Application indications are mainly
advanced maternal age, increased risk in triple test,
and child case with chromosome anomaly or fetal
anomaly ascertainment in ultrasonography.
Advanced maternal age was found as the most fre-
quently interference reason with 532 cases
(49.7%). Advanced maternal age was found as the
most frequently interference reason in various
amniocentesis series published in our country.4,5,6

Chromosomal anomaly was found in totally 43
cases (3.9%) in our amniocentesis series. This rate
was ascertained as 3.3 – 4.5% in series published
in our country.4,5,6

Chromosomal anomaly was found in 12 (2%)
cases of 532 cases which was applied amniocente-
sis due to advanced maternal age. Sjögren et al8

were reported this rate as 2.2% above age 35.
Chromosomal anomaly rates were found as 1.2 –

13.3% in amniocentesis cases done by advanced
maternal age indication.6,9,10

Chromosomal anomaly was found in 8 (2.5%)
cases of 318 cases that we applied amniocentesis
due to increased risk at triple test (≥1/250). Four
(1.2%) of chromosome anomalies we found were
Trisomy 21 and 1 case was Turner syndrome.
Yüce et al found this rate as 3.7% in cases done
due to increased risk at triple test. 

There are significant differences between ascer-
tainment rates of chromosomal anomaly in series
which were applied amniocentesis due to fetal
anomaly ascertainment in ultrasonography. This
rate is reported between 4% and 27.1% in various
series.6,11,12,13 Chromosomal anomaly was found in
14 (12.9%) cases of 108 cases that we applied
amniocentesis due to fetal anomaly ascertainment
in ultrasonography. Probability of finding chromo-
some anomaly in amniocentesis by these data
(rather than maternal age and triple test) increases
with the existence of most frequent fetal anomaly.

Rates of fetal loss related to amniocentesis are
not more than 0.5-1% by experienced people.
Eddlemann et al found fetal loss rate as 0.15% in
their series of 160514 cases. Armstrong et al15
reported fetal loss rate as 0.2% in their series of
28163 cases. Loss rates are reported between 0.6%
and 3.3% in series done in our country.4,7,9 This rate
was 0.7% in our series and it was compatible with
the literature.

Cytogenetic analyze of amniotic cells shows
fetal genotype by accuracy degree about 99%. We
had to work with laboratories which agreed with
related social security association due to the fact
that there is no genetic laboratory in our associa-
tion. Only 1 case did not have fetal cell production
from the results came from laboratory that we sent
amniotic fluids to and culture success was
observed as 99.9%. We decided that non-produc-
tion in that case resulted from the contamination of
related laboratory. Güven et al16 found that rate as
98% as our clinic. Müngen et al17, found the rate of
culture success as 98.2% in their series of 2068
cases published in 2006.
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Conclusion
Amniocentesis is the most used after 15th gesta-

tional week antenatal diagnosis technique having
minimal complications. Though the reason of the
most usage is determination of fetal karyotype, it
may be applied with many indications. The most
important disadvantage of it is to obtain the results
later than other prenatal diagnosis methods; but
later results may be obtained by development of
the technology and application of methods such as
FISH and PCR. Advanced maternal age and
increased risk at triple test took place in our
amniocentesis indications. We found chromosome
anomaly rate as 3.9% and rate of fetal loss as 0.7%
after amniocentesis. These results are parallel to lit-
erature. 
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Abstract

Objective: To compare the serum concentrations of insulin, insulin-like growth factor-1 (IGF-1) and insulin resistance indices which are fasting
glucose/insulin ratio and Homeostatic model assessment-insulin resistance index (HOMA-IR) in women with severe pre-eclampsia and healthy
control subjects. 

Methods: In this prospective study, we investigated 20 severe pre-eclamptic, and 20 healthy pregnant women in the third trimester. Serum
levels of insulin, fasting glucose and IGF-1 were measured; fasting glucose/insulin ratios and HOMA-IR indices were calculated. Serum uric acid,
SGOT, SGPT, urea, creatinine, total protein, albumin, LDH were also investigated. Mann-Whitney U test was used to test the level of significance
between the mean/median values of the study parameters. Spearman correlation coefficient was used for bivariate correlation analysis. p (0.05)
was taken as the level of statistical significance. 

Results: In patients with severe pre-eclampsia, serum levels of IGF-1 were lower than the control group (50 ± 103 µgr/l vs. 145 ± 102 µgr/l,
p=0.005). There was no statistically significant difference between the fasting insulin levels, glucose/insulin ratios and HOMA-IR levels; respec-
tively (p=0.275, p=0.402, p=0.317). A statistically significant correlation was found between IGF-1 and HOMA-IR levels (r=0.406, p=0.009). 

Conclusion: Serum concentrations of IGF-I was found to be lower in severe pre-eclamptic women than the healthy pregnant women but there
was no difference between the groups, in terms of insulin resistance. Despite the small number of the study sample, low levels of IGF-1 detect-
ed in the pre-eclamptic patients may suggest an effective impact of implantation in the pathogenesis of disease.

Keywords: Preeclampsia, IGF-1, insulin, homeostatic model assessment (HOMA)-IR index.

A¤›r preeklamptik ve sa¤l›kl› gebelerde insulin, insulin benzeri büyüme faktörü-1 düzeyleri ve
insulin direnç indekslerinin karfl›laflt›r›lmas›
Amaç: A¤›r preeklamptik ve sa¤l›kl› gebelerde serum insulin benzeri büyüme-faktörü (1) (IGF-1), insulin de¤erleri ve insulin direnç indeksleri olan
açl›k kan flekeri/açl›k insulin oran› ve Homeostatik Model Assesment (HOMA) indekslerini karfl›laflt›rmak.

Yöntem: Gerçeklefltirilen bu prospektif çal›flmada, 3.trimesterde 20 sa¤l›kl› ve 20 a¤›r preeklamptik gebe araflt›r›ld›.Açl›k kan flekeri (AKfi), ‹nsü-
lin, AKfi/insülin oran›, IGF-1, HOMA-insulin direnci (HOMA-IR) ürik Asit, SGOT, SGPT, üre, kreatinin, total protein, albumin, LDH çal›fl›lan para-
metrelerdi. Çal›fl›lan parametrelerin ortalama/ortanca de¤erlerinin karfl›laflt›r›lmas›nda, gruplar aras›ndaki fark›n anlaml›l›¤› Mann-Whitney U test
ile de¤erlendirildi. Parametreler aras›nda yap›lan korelasyon analizinde, Spearman korelasyon katsay›s› kullan›ld›. ‹statistiksel anlaml›l›k düzeyi (p)
0.05 olarak kabul edildi. 

Bulgular: Her iki grup aras›nda plazma IGF-1 düzeyleri karfl›laflt›r›ld›¤›nda a¤›r preeklampsi grubunda plazma seviyeleri daha düflük bulunmufl-
tur (IGF-1 çal›flma grubu : 50± 103 µgr/l, IGF-1 kontrol grubu : 145 ± 102 µgr/l, p=0.005). Plazma insülin düzeyleri ve AKfi/insulin oranlar› kar-
fl›laflt›r›ld›¤›nda ise anlaml› bir fark saptanmam›flt›r (p=0.275, p=0.402). Benzer olarak, HOMA-IR düzeyleri karfl›laflt›r›ld›¤›nda her iki grup aras›n-
da istatistiksel olarak anlaml› bir fark tespit edilmemifltir (p=0.317). IGF-1 ve HOMA-IR indeksi aras›nda korelasyon olup olmad›¤›, Spearman ko-
relasyon katsay›s› ile araflt›r›ld›¤›nda ise anlaml› ancak orta kuvvette korelasyon oldu¤u ortaya konmufltur (r=0.406, p=0.009). 

Sonuç: A¤›r preeklamptik gebelerin serum IGF-1 düzeylerinin, sa¤l›kl› gebelere göre daha düflük oldu¤u ortaya konmufltur. Buna karfl›n, preek-
lamptik gebelerde insulin direncine rastlanmam›flt›r. Her ne kadar olgu say›m›z az olsa da,implantasyonda önemli bir rolü olan IGF-1’n›n preek-
lamptik hastalarda literatürle uyumlu olarak düflük seviyelerde bulunmas›, bu hastal›¤›n etyopatogenezinde bulunan implantasyon baflar›s›zl›¤›-
n›n bir kan›t› olabilir.

Anahtar Sözcükler: Preeklampsi, IGF-1, insulin, homeostatik model assessment (HOMA)-insulin direnç indeksi.
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Introduction  
Preeclampsia is a syndrome characterized by

maternal hypertension, proteinuria, edema and
insufficient placenta invasion. It is thought that it
has an important role for implantation by limiting
trophoblast invasion of insulin-like growth factor
binding protein-1 (IGFBP-1) which is synthesized
by endometrial stroma in maternal deciduas.1,2 Also
in several sectional works, it is reported that
IGFBP-1 levels increased and insulin-like growth
factor-1 (IGF-1) levels decreased in preeclampsia
and intrauterine growth restriction (IUGR), mater-
nal circulation at 2nd and 3rd trimesters of gesta-
tion.3-5 Thus, it is thought that IGFBP-1 slows down
fetal growth by limiting the activity of IGF-1 and
decreases trophoblast invasion.6,7

On the other hand, it is known that insulin
resistance occurs in preeclampsia. But it could not
being explained how and when insulin resistance
occurs. Insulin is major negative regulator of
IGFBP-1 in healthy pregnancies and except preg-
nancies. It is seen that the relation between insulin
and IGFBP-1 becomes reverse in preeclampsia.8 It
is observed that insulin levels of cases growing
preeclampsia show more increase at third trimester
than cases not growing preeclampsia.9 Moreover, it
is stated that some metabolic abnormalities exist in
insulin resistance seen at gestational hypertension
and/or preeclampsia cases.10,11 However, there are
many publications in recent years stating that
insulin resistance has a role in etiology of gesta-
tional hypertension, not in preeclampsia.12,13

In this work, we compared preeclamptic preg-
nants with healthy pregnants and evaluated
HOMA-IR index, FBG (high fasting blood glucose)
/ Insulin rate, Insulin and IGF-1 levels and deter-
mined the relationship between these values. 

Methods
20 pregnants that had heavy preeclampsia and

eclampsia diagnoses at third trimester as a result of
examinations who applied polyclinic in between
01.10.2003 – 01.03.2004 and 20 healthy pregnant
who did not have any maternal illness at third
trimester were included to this work (Table 1)..
Detailed anamneses of all pregnants were taken
and systematic examinations and gestational con-
trols as ultrasonographic were done.  Blood, bio-

chemical and full urine scrutinizes or protein
amount in urine of 24 hours of patients were
asked. Preeclampsia was defined as that astolic
blood pressure was higher than 90 mmHg in every
four or more hours or 110 mmHg in a single mea-
surement and proteinuria was 0.3 g/day or 1+ by
the dipstick method providing that no urinary
infection. All pregnants in work group were diag-
nosed as “heavy preeclampsia” (20 cases) as to cri-
teria within ACOG classification.14 Data of 2 cases
which had eclampsia and 1 case which had HELLP
syndrome were included into heavy preeclampsia
group. All patients in work group were applied
magnesiumsulfate (MgSO4) treatment and all of
them were applied Nifedipine treatment as an anti-
hypertensive agent at least 1 time. Magnesiumsul-
fate treatment was applied as 1.5 gr intravenous
continuation infusion per hour following 4.5 gr
intravenous given in 20 minutes. Blood product
was given by erythrocyte suspension to only 2
patients in work group. These medications were
not applied to any patient in control group (Table
2).

High fasting blood glucose (FBG), insulin, IGF-
1, uric acid, SGOT, SGPT, urea, creatinin, total pro-
tein, albumin, lactate dehydrogenase (LDH) were
parameters which were worked on. Insulin resis-
tance was measured indirectly as FBG/Insulin rate
and HOMA-IR (Homeostatic Model Assessment
Insulin Resistance Index) = [FBG (mmol/lt) x high
fasting insulin (mIU/lt)] ÷ 22.5. Blood samples of
working and control groups were taken from ante-
cubital venous at a hungry state in post partum
first day in between 07:00 – 09:00 in the morning.
Blood samples were studied immediately for all
parameters except IGF-1 just after serum was sep-
arated by centrifuge. All bloods collected for IGF-
1 were frosted in -20°C after being centrifuged at
450 rpm for 5 minutes. After collecting all blood
samples for IGF-1, 40 blood samples were dis-
solved at 18-25°C for 10 minutes and they were
worked on by IGF-1 RADIOIMMUNASSAY kit
(IGF-1 ELISA, HAMBURG, GERMANY).

Plasma glucose was determined by glucose oxi-
dase method. Plasma insulin determination was
measured by radioimmunoassay (RIA) method.

Statistical analyzes were performed by using
program of SPSS (Statistical Package for Social
Sciences) 10.0 for Windows.
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For comparing average/middle values of work-
ing parameters, significance of difference between
groups was evaluated by Mann-Whitney U test.
Spearman correlation coefficient was used for cor-
relation analyze between parameters. Statistical
significance level (p) was accepted as 0.005.

Results
Demographic data belonging to 40 cases which

are formed of twenty healthy pregnants and twen-
ty heavy preeclamptic pregnants are shown in
Table 1. While there was statistically no difference
between two groups in terms of age, gravida, par-
ity; a significant difference was found in terms of
gestational week (p= 0.001). No significant differ-
ence was found when groups were compared as
to birth types (Table 3).

Averages of values of plasma hemoglobin,
hematocrit, thrombosis, FBG, urea, creatinin, uric
acid, AST, ALT, LDH, total bilirubin, total protein,
albumin and comparison between two groups are

shown in Table 4. Significant difference was
observed between levels of ALT, AST, LDH of
groups but no significant difference was found
between hematological values. Comparison of dif-
ference between values of plasma IGF-1 and
insulin belonging to 40 cases which are formed of
twenty healthy pregnants and twenty heavy
preeclamptic pregnants are shown in Table 5. 

When comparing plasma IGF-1 levels of two
groups, it was found that plasma levels were lower
in high preeclampsia group and the difference is
significant (p=0.005).

No significant difference was found when plas-
ma insulin levels of work and control group were
compared (p=0.275). No significant difference was
found when comparing FBG/insulin rates and
HOMA-IR indexes which were performed in order
to determine insulin resistance (p=0.402; p=0.317).

Correlation between IGF-1 and HOMA-IR
indexes was researched by Spearman correlation
and a correlation was found which was positive,
significant but having middle strength (rall work
group: 0.406, p=0.009, n=40 and rpreeclamspia
group: 0.668, p=0.001, n=20). 
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Working group Control group P
(n=20) (n=20)

Age (year) 28.21 7.2 26.55 5.22 0.542
Gravida 2.3 2.1 2.2 1.3 0.11
Parity 1.2 2.0 0.7 0.7 0.07
Gestational week 35.390 3.35 38.475 1.73 0.001

Table 1. Demographic qualities of cases..

Working group Control group P
(n=20) (n=20)

Hb (g/dl) 10.57    1.80 10.94   1.2 0.498
Htc (%) 32.05    4.29 33.34    3.28 0.358
plt 172650    90323 204850    50032 0.291
FBG (mg/dl) 90.8    24.4 93.95    24.75 0.626
Urea (mg/dl) 27.65    14.61 15.21    5.88 0.001
Creatinin (mg/dl) 0.785    0.236 0.742    0.851 0.291
Uric acid (mg/dl) 5.91   1.37 5.18     1.05 0.121
AST (U/l) 47.34   30.75 24.95     20.02 0.017
ALT (U/l) 30    25.95 13.40    5.63 0.003
LDH (U/l) 890.45    443.12 496    99.37 0.001
T. Bilirubin (mg/dl) 0.46    0.314 0.487    0.222 0.465
T. Protein (g/dl) 6.35    0.85 6.13    0.571 0.176
Albumin (g/dl) 3.3    0.50 3.35    0.42 0.935

Table 4. Demographic qualities of cases.

Working group Control group P
(n=20) (n=20)

IGF-1 (_gr/l) 50±103 145±102 0.005
‹nsulin (_IU/ml) 14.40±7.76 16.050±21.91 0.275
FBG/Insulin 6.15±6.93 6.29±4.21 0.402
HOMA-IR 3.16±2.35 3.72±7.79 0.317

Table 5. Insulin, IGF-1 levels, FBG/insulin rates and HOMA-IR
indexes of cases.

Working group Control group P
(n=20) (n=20)

MgSO4 20 (%100) 0 (%0) < 0.001
Nifedipine 20 (%100) 0 (%0) < 0.001
Blood and blood products 2 (%10) 0 < 0.001

Table 2. Medications applied to groups.

Working group Control group
(n=20) (n=20)

Birth by spontaneous vaginal way 8 (%40) 12 (%60)

Birth by vaginal way by 9 (%45) 6 (%30)
oxytocin induction

Cesarean 3 (%15) 2 (%10)

Table 3. Data of birth type of groups.

* Multi-eyed ki-square test, X2-1.6, p-0.049 



Discussion

Preeclampsia/eclampsia which was first defi-
ned more than 100 years continues to be one of
the major reasons of maternal and fetal mortality
and morbidity. Though the intensive researches,
our information about pathophysiology and eti-
ology are still limited. 

In recent years, it is shown that IGF-1 has a role
as facilitating molecule for implantation of
endometriuma embryo during IVF (in vitro fertil-
ization).15 A good and entirely formed implantation
is required for a healthy pregnancy. It is known
that a defect during implantation causes gestation-
al complications such as spontaneous abortus and
preeclampsia. Thus, IGF-1 is a good determinant
for a healthy pregnancy. It is reported that
preeclampsia has a relationship with levels of low
estrogen and IGF-1 and increased progesterone,
androgen, HCG, IGFBP-1, cortisol and insulin.16

Also, Giudice et al found in their work that heavy
preeclampsia patients had increased IGFBP-1
expression in syncitotrophoblast, citotrophoblast
and decidual cells. It was also reported that this
binding protein may also has a role in placentation
disorder in preeclampsia pathogenesis.7 It was
thought that low IGF-1 levels and increased
IGFBP-1 levels may cause restricted placental and
fetal growth. On the other hand, Halhali et al eval-
uated IGF-1 levels of 40 pregnants which were
normotensive during their pregnancies and 10
women having preeclampsia longitudinally at 20.7,
27.6 and 35.5 gestational week in their work.17 It
was showed in this work that physiological
increase in IGF-1 levels decreases in preeclamptic
patients. It was also showed in this work that
increase in IGF-1 levels of preeclamptic patients
was not 30% as normotensive women but 5% and
it was decided that changes of IGF-1 synthesis in
early period might be effective in etiopathogenesis
of preeclampsia.

When we compared serum median IGF-1 levels
of preeclamptic pregnants with normal healthy
control group, we found lower levels as statistical-
ly significant level. But our work and control

groups statistically showed significantly difference
in terms of gestational week. Difference between
groups in terms of gestational week reminds us
whether difference between serum IGF-1 levels
occurs due to a change related with gestational
week or not. Difference between serum IGF-1 lev-
els as to gestational week is showed in limited
numbers of researches. Insulin-like growth factor-
1 may be regulated by growth hormone (GH). But
due to the fact that growth hormone secretion is
inhibited from maternal hypophysis during gesta-
tion, IGF-1 production is regulated by placental
growth hormone. Levels of insulin-like growth fac-
tor-1 do not change up to the third trimester but
show increase beginning from third trimester in
normal pregnancies.18 However, it is thought that it
causes low IGF-1 levels by limiting placental
growth hormone in heavy preeclamptic women in
which placental invasion was limited.7

Caufriez et al researched change in IGF-1 levels
occurring in normal gestation period and postpar-
tum period in their work.19 It was seen that IGF-1
levels did not change up to 29th-30th gestational
weeks and they stayed as in levels before preg-
nancy. It was observed that IGF-1 levels began to
increase in 29th-30th gestational weeks and it
reached its maximum value at 35th-36th gestational
weeks. It was proved that average IGF-1 level was
still high in 39th - 40th gestational weeks and did not
statistically show difference to value in 35th-36th

gestational weeks.19 Even this work was performed
17 years ago, it is an important work in terms of
researching IGF-1 changes during gestation. In our
work, average gestational week of work group
was found as 35.3 and average gestational week of
control group was found as 38.4. Consequently,
when data of physiological change of serum IGF-
1 levels occurred in gestation are taken into con-
sideration, it could be thought that both groups in
our work are suitable group in terms of gestation-
al week for comparison of IGF-1 levels.
Consequently, the question that the difference
between groups is occurred whether due to differ-
ence between gestational weeks or due to
preeclampsia will be the subject of next studies. 
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Another subject in our work that should be
emphasized is why serum IGF-1 levels are worked
on postpartum first day. It is logical to work on
these levels before pregnancy is terminated; how-
ever, both insulin-like growth factor-1 and insulin
and FBG are parameters when the patient is hun-
gry. Heavy preeclamptic patients are individuals
who urgently applied to our hospital and who
were interfered. All these patients came to our hos-
pital in paroxysm states. So, these parameters are
decided to be worked on postpartum first day,
which is the most convenient condition for hospi-
tal, in terms of reflecting gestation situation and
performing them in a hungry state. Also, change
pattern in serum IGF-1 levels following birth are
put forth by Caufriez et al.19 It was proved that IGF-
1 levels began to decrease after birth and statisti-
cally reached a significant level on third day. By
considering the information of literature, it is
thought that IGF-1 levels being worked on post-
partum first day still reflect changes occurring in
gestation even on the first day of puerperium. 

Another difference between work and control
groups is medications being applied. All patients in
work group were applied magnesiumsulfate
(MgSO4) treatment and all of them were applied
Nifedipine treatment as an antihypertensive agent
at least 1 time. These medications were not
applied to any patient in control group. MgSO4
from these medications does not have any mater-
nal metabolic effect such as hyperglycemia or
hypoglycemia. A temporary and light effect of
Nifedipine is mentioned in some publications.20
However, there is no data that these medications
whether affect IGF-1 values or not. Also, another
result which was thought that it occurred from dif-
ference of medications applied to groups is that
there is no difference in terms of hemoglobin,
hematocrit, thrombosis, and total protein and albu-
min parameters. Reason of this situation may be
fluid taking together with magnesium by
preeclampsia patients up to birth and blood sam-
ple taking after application to hospital. But, the
effect of applied fluid treatment on serum IGF-1

levels is not known. Thus, this is one of the limit-
ing factors for determination of results in our work. 

Moreover, we researched the existence of
insulin resistance in preeclamptic pregnants by
comparing high fasting blood glucose values,
FBG/insulin rates and HOMA-IR in preeclamptic
and healthy pregnants due to the fact that it was
reported that insulin resist grows at preeclampsia.
It was also reported that some metabolic abnor-
malities seen in insulin resistance in gestational
hypertension and/or preeclampsia cases exist.10,11

But in recent years, some publications reported
that insulin resistance has a role only in gestation-
al hypertension etiology not in preeclampsia.12,13 In
2002, Bartha et al proved that insulin resistance
increases in gestational hypertension and it does
not exist in preeclampsia.21 In addition, they found
that insulin resistance did not show statistically a
significant correlation with IGF-1. There is a rela-
tion between IGF-1 and insulin sensitivity. It is
known that IGF-1 cures the tissue effect of insulin.
It was reported that IGF-1 in the circulation of
essential hypertension is an important factor for
regulation of insulin sensitivity.22 We observed that
FBG level was not different in preeclamptic preg-
nants when comparing with normal healthy preg-
nants. We could not found statistically any signifi-
cant difference when comparing FBG/Insulin rates
of groups. Thus, we found that there was no
increased insulin resistance in heavy preeclamptic
patients as to control group. 

We could not found any significant difference
between groups when we compared median val-
ues of HOMA-IR indexes which is accepted as
more standard measurement technique in recent
year for determining peripheral insulin resistance.
Even we could not found statistically any signifi-
cant difference between high fasting blood glu-
cose, FBG/insulin and HOMA-IR indexes of two
groups; we found statistically a significant correla-
tion between IGF-1 and HOMA-IR indexes of all
groups. Obtained correlation coefficients are posi-
tive and show a relation having middle power.
Correlation in heavy preeclampsia group is more
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powerful and is statistically significant. Thus, it is
thought that there is a significant relation between
serum IGF-1 levels and peripheral insulin resis-
tance. 

Consequently, it is put forth that that serum
IGF-1 levels of heavy preeclamptic pregnants are
lower than healthy pregnants. Though, no
increased insulin resistance was found in
preeclamptic pregnants. Having in preeclamptic
patients lower levels of IGF-1 which has an impor-
tant role for implantation may be deemed as a
proof of implantation failure in etiopathogenesis of
this illness.
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Abstract

Objective: The aim of this study is to compare the concentrations of maternal and fetal cortisol levels in patients received either spinal and

general anesthesia in elective term cesarean deliveries. 

Methods: Pregnants were randomly assigned into two groups to receive general (n=32, Group 1) or spinal anaesthesia (n=39, Group 2) for

elective cesarean section. Maternal cortisol samples were taken after the fifth minute of cesarean operation and newborn cord blood cortisol

levels were taken after the fifth minute of delivery. A student t test and Pearson correlation coefficients were performed for statistical analysis.

A p value of less than .05 was considered statistically significant. 

Results: Maternal cortisol levels were higher in general anaesthesia groups (14.20± 2.45 µg/dl) than spinal anaesthesia group (8.90± 2.18

µg/dl) (p<0.001). Newborn cord blood cortisol levels were higher in general anaesthesia groups (12.88± 5.06 µg/dl) than spinal anaesthesia

group (6.74± 2.61 µg/dl) (p<0.001). A significant positive correlations between maternal and newborn cortisol levels were not found between

general and spinal anaesthesia groups. 

Conclusion: We found lower maternal and newborn cortisol levels in spinal anaesthesia group than general anaesthesia and spinal anaesthe-

sia could be more preferable method in elective term cesarean deliveries due to exposed to less stress than general anaesthesia for fetus and

mother.

Keywords: General anaesthesia, spinal anaesthesia, cortisol levels.

Elektif sezaryenlerde genel ve spinal anestezinin anne ve yenido¤an kortizol düzeyler-
ine etkisi
Amaç: Elektif sezaryen nedeniyle spinal yada genel anestezi yap›lan gebelerin, maternal ve yenido¤an kortizol seviyelerini ölçmek. 

Yöntem: Elektif sezaryen yap›lacak gebeler rastgele olarak genel (n=32, Grup 1) ve spinal anestezi (n=39, Grup 2) fleklinde iki gruba ayr›ld›.

Maternal kortizol seviyeleri sezaryen operasyonun 5.dakikas›nda ve yenido¤an kord kan› kortizol seviyeleri do¤umun 5.dakikas›nda al›nd›. ‹sta-

tistiksel analizde student-t ve Pearson correlation coefficient testi kullan›ld›. p<0.05 istatistiksel olarak anlaml› kabul edildi.

Bulgular: Maternal kortizol seviyeleri genel anestezi alan grupta (14.20± 2.45 µg/dl) spinal anestezi alan gruba (8.90± 2.18 µg/dl) göre daha

yüksekti (p<0.001). Yenido¤an kord kan› kortizol seviyeleri genel anestezi alan grupta (12.88± 5.06 µg/dl) spinal anestezi alan gruba göre da-

ha yüksekti (6.74± 2.61 µg/dl) (p<0.001). Genel ve spinal anestezi alan grupta maternal ve yenido¤an kortizol seviyeleri aras›nda pozitif kore-

lasyon saptanmad› (p<.05). 

Sonuç: Spinal anestezi grubunda anne ve yenido¤an kortizol seviyelerini, genel anestezi grubuna göre daha düflük bulduk. Elektif sezaryen ile

do¤umlarda spinal anestezi anne ve bebe¤i daha az strese maruz b›rakt›¤› için genel anesteziye göre daha çok tercih edilebilecek bir metod ola-

rak düflünülenilir.

Anahtar Sözcükler: Genel anestezi, spinal anestezi, kortizol seviyeleri.
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Introduction 
One of methods of general or regional anesthe-

sia is preferred in cesarean operations in accordan-
ce with the reason and emergency of the operati-
on, experience of anesthetist and request of the
patient. In choice of anesthesia, anesthesia method
which is believed ensuring convenient working
conditions for the surgeon, least depressive for
newborn and secure and comfortable for mother
should be chosen.1,2

The most preferred method was general anest-
hesia due to the fact that it affects rapidly in previ-
ous years at urgent cesarean operations. But relati-
onship between general anesthesia and mortality
of mother is clearly related with failure at intubati-
on and aspiration of gastric content. Spinal anest-
hesia may be preferred instead of general anesthe-
sia due to the fact that mother is awake, it makes
minimal newborn depression and it decreases risks
of thromboemboly and postoperative respiration
morbidity.3

Cortisol hormone is a stress hormone and con-
ditions creating stress (trauma, surgical interferen-
ce, anesthesia, shock, serious infection, anxiety,
hypoglycemia etc.) may increase cortisol secretion
up to ten times. Secretion of cortisol hormone inc-
reases parallel to intensity of stimulus by activating
the secretion of hypothalamo-pituitary by stimulus
from surgical areas during surgical process.4

We aimed in our work to determine the effects
of general and spinal anesthesia over blood corti-
sol levels of intraoperative maternal and newborn
in elective cesarean operations.

Methods 
Totally 69 pregnants which were on their 38th-

42nd gestational weeks that they were planning
elective cesarean in between April 2005 – October
2005 at Gynecology Clinics of Medical Faculty of
Dicle University were included into work Consents
were taken from all cases about that they were vo-
lunteers for the study. Gestation age was evaluated
by using Toshiba SSH-140A, 3.5 MHz colored
Doppler ultrasonography device with convex
probe and by using measurements of BDP (bi-
parietal diameter) and AC (abdominal circumfer-
ence) and FL (Femur Length). 

Cases which have been done elective cesarean
were separated into two groups as to their anest-
hesia type. General anesthesia was applied to first
group (Group 1; n=32) and spinal anesthesia was
applied to second group (Group 2; n=39).

Cases did not included to the work which did
not accept regional anesthesia, which had long
aPTT and pT values, which had a systematic illness
(diabetes mellitus, preeclampsia, hypertension
etc.), which were sensitive to local anesthesia and
had addiction to any kind of medicine, had antico-
agulant usage, disc hernia or vertebra surgery ca-
se.

All pregnants were monitored by ECG, arterial
blood pressure and pulse oximeter and gauge int-
ravenous cannula was placed one of front arm ve-
nous of cases of both groups in order to take cor-
tisol hormone sample. Also, cesarean process was
performed to all cases before 11:00 a.m. in terms
of convenience for diurnal rhythm. Premedication
was not applied to cases. 

Intubation process was performed just after ob-
taining convenient condition by giving 5-7 mg/kg
thiopental sodium as intravenous anesthetic and
0.1 mg/kg vecuronium as muscle relaxant to cases
of Group I  at induction for general anesthesia. Ti-
dal volume of mechanical ventilator was set as 10
ml/kg and respiration frequency was set as 12 in a
minute. Dosage of muscle relaxant was repeated at
the rate of 1/3 with intervals of 30 minute. 1% isof-
lurane + 50% O2 + 50% N2O were used in conti-
nuation of the anesthesia. Anesthesia was ended
when the operation was finished and skin sutures
were performed, and spontaneous respiration was
waited. Cases were extubated by performing the
termination process by means of 0.03 mg/kg neos-
tigmine and 0.5 mg atropine. 

Before the spinal anesthesia, 10 mg/kg 0.9%
NaCl infusion was given to cases of Group II
(n=39) for spinal anesthesia. In left side positi-
oning, 2% lidocaine was infiltrated from L3-4 inter-
vertebral interval on and under skin. 2 ml hyper-
baric 0.5% bupivacain was given by 21 gauge pen
edged spinal needle, when thoracic level reached
10, surgical operation was started. 

Blood samples were taken from front arm
venous at fifth minute of cesarean incision and
from umbilical venous at fifth minute of baby
delivery from all pregnants for cortisol hormone
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measurements. Cortisol level (normal values; 6.2 –
19.4 µg/dl before noon) of serums obtained after
centrifuging blood samples for 5 minutes at 3500
rpm was studied by chemiluminescence technique
by using Roche E-170 device (Modular Analytics
System) in Central laboratory. 

For determining the correlation between stu-
dent-t test and parameters statistically, Pearson cor-
relation coefficient (R) was used. p<0.05 value was
deemed significant statistically. 

Results
Totally 69 cases formed of pregnants which had

general anesthesia (Group 1; n=32) and pregnants
which had spinal anesthesia (Group 2; n=39) we-
re included into the work. Demographic data of
cases are shown in Table 1. There was no signifi-
cant difference between groups for determining
the demographic data of cases. 

When both groups were determined in terms of
maternal cortisol levels, maternal cortisol levels
were found as 14.20± 2.45 µg/dl in group one (the
group of general anesthesia) which was higher
than maternal cortisol levels of group 2 (the group
of spinal anesthesia) as 8.90±2.18 µg/dl (p< 0.001)
(Diagram 1). 

When both groups were determined in terms of
cortisol levels of baby cord blood, cortisol levels of
baby cord blood were found as 12.88± 5.06 µg/dl
in group one (the group of general anesthesia)
which was higher than cortisol levels of baby cord
blood of group 2 (the group of spinal anesthesia)
as 6.74±2.61 µg/dl (p< 0.001) (Diagram 2). 

No correlation between cortisol levels of moth-
er (14.20± 2.45 _g/dl) and cortisol levels of baby
(12.88± 5.06 µg/dl) was found in group which had
general anesthesia (Group 1; n=32) (p=0.522,
r=0.0138) (Diagram 3).

Diagram 1. Maternal blood cortisol levels in group being done general anesthesia and 
group being done spinal anesthesia.
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Table 1. Demographic data of groups  

Group 1 Group 2

Parameters (Average ± SD) (Average ± SD) P

Age 30.28±6.40 29.70±5.59 p>0.05
Gravida 5.00±3.54 4.90±3.40 p>0.05
Parity 3.37±3.34 3.02±3.13 p>0.05
Gestational week 39.15±1.02 38.06±1.29 p>0.05
Weight (kg) 73.71±5.59 74.5±4.76 p>0.05
Height (cm) 167.12±6.67 165.41±5.29 p>0.05
Apgar 1 7.0±1.9 7.0±1.8 p>0.05
Apgar 5 8.5±1.8 8.6±1.7 p>0.05

Born weight 3545.5±476.4 3532.4±402.7 p>0.05

p>0.05 is statistically insignificant.



No correlation between cortisol levels of mother
(8.90±2.18 µg/dl) an cortisol levels of baby (6.74±2.61

µg/dl) was found in group which had spinal anesthe-
sia (Group 2, n=37) (p=0.166, r=0.054) (Diagram 4).

Kale A et al., General and Spinal Anaesthesia on Maternal and Newborn Cortisol Levels in Elective Cesarean Deliveries144

Diagram 2. Cortisol levels of baby cord blood in group being done general anesthesia and 
group being done spinal anesthesia.
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Diagram 3. Correlation between cortisol levels of mother and baby in group one (general 
anesthesia group).
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Discussion
Spinal anesthesia has become more popular in

cesarean operations after the discovery of pen ed-
ged spinal needles which are used in anesthesia.
Spinal anesthesia ensures mother to be awake, it
decreases pneumonia risk related to maternal aspi-
ration, it prevents neonatal depression and it ensu-
res mother to participate to the birth actively.1-4

Toker et al found that 77% of cases were had
cesarean by spinal anesthesia in their work in
which they researched retrospectively 674 cesare-
an operation cases within 5 years.2

Kayacan et al found that regional anesthesia
was more superior to general anesthesia in elective
cesarean interferences in their randomized
prospective work in which they worked on effects
of regional and general anesthesia over mother
and newborn.5 Kolatat et al found that Apgar
scores of infants born by regional anesthesia were
higher than infants born by general anesthesia in
their work in which they worked on the effects of
regional and general anesthesia over newborns.6

Adams et al found that spinal anesthesia technique
was related with decreased stress hormones in

their work in which they compared regional and
general anesthesia.7

Papadopoulou et al found that spinal anesthe-
sia decreased maternal stress reply during urgent
cesarean operation in their work in which they
evaluated maternal stress reply of patients being
applied general and spinal anesthesia due to
urgent cesarean indication.8 Levy et al found that
neonatal results were worse in fetuses having
intrauterine growing retardation and being applied
general anesthesia and also they found that gener-
al anesthesia decreased the pH values of umbilical
artery of newborns.9

Mueller et al found that Apgar score of fifth
minute was higher in group that had regional anes-
thesia in their work in which they researched
effects of regional and general anesthesia on Apgar
scores of newborns on 5806 pregnants.10

Cortisol hormone is a prototype stress hormone
and conditions creating stress (surgical interfer-
ence, anesthesia, shock, serious infection, anxiety,
etc.) increase cortisol secretion.4 It was found that
cortisol secretion increased significantly in mice
which were exposed to conditions of stress.11
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Diagram 4. Correlation between cortisol levels of mother and baby in group 2 (spinal anes
thesia group).
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We found maternal cortisol levels (14.20± 2.45
µg/dl) of general anesthesia group higher than
spinal anesthesia group (14.20 ± 2.45 µg/dl) in our
work (p< 0.001). Also, cortisol levels of newborn
cord blood were found as 12.88± 5.06 µg/dl in
general anesthesia group which was higher than
cortisol levels of newborn cord blood of spinal
anesthesia group as 6.74±2.61 µg/dl (p< 0.001). No
correlation was found between cord bloods of
mother and newborn in groups which had gener-
al and spinal anesthesia (p>0.05).

Highness of cortisol levels of mothers and
babies which had general anesthesia in our work
group shows that mothers and babies were
exposed to more stress in general anesthesia. Non-
correlation between cortisol levels of mother and
baby makes us to think that fetal cortisol secretion
was not affected from maternal cortisol secretion.

Consequently, we think that spinal anesthesia
has less effect on maternal and fetal cortisol levels
and the baby is exposed to stress less and spinal
anesthesia is a preferable method in spite of gen-
eral anesthesia in elective cesareans. 

References

1. Obstetrik anestezi. In: Morgan GE, Mikhail MS eds. Klinik
Anesteziyoloji Çeviri: Doç. Dr. Nureddin Lüleci 2002, 711-3.

2. Toker K, Y›lmaz A, Gürkan Y, Baykara N, Canatay H.
Sezaryen Ameliyatlar›nda Anestezi Uygulamas›, 5 y›ll›k ret-
rospektif de¤erlendirme. Türk Anesteziyoloji ve
Reanimasyon Derne¤i Dergisi 2003; 31: 26-30.

3. Kayacan N, Ar›c› G, Akar M, Karsl› B, Zorlu G. Sezaryenler-
de Farkl› Bölgesel Anestezi Yöntemlerinin Hemodinamik
Etkiler ve Postoperatif Analjezik Tüketimi Yönünden Karfl›-
laflt›r›lmas›. Türkiye Klinikleri Jinekoloji ve Obstetrik Dergisi
2004; 14: 200-6.

4. Kay NH, Allen MC, Bullingham RES, Baldwin D. Influence
of meptazinol on metabolic and hormonal responses fol-
lowing major surgery. Anesthesia 1985; 40: 223-8.

5. Kayacan N, Bigat Z, Ye¤in A. Elektif Sezaryenlerde
Epidural, Kombine Spinal-Epidural ve Genel Anestezinin
Anne ve Yenido¤ana Etkileri Üzerine Randomize Prospektif
Bir Çal›flma. Türkiye Klinikleri T›p Bilimleri Dergisi 2004;
24: 476-82.

6. Kolatat T, Somboonnanonda A, Lertakyamanee J, Chinac-
hot T, Tritrakam T. Effects of general and regional anesthe-
sia on the neonate. J Med Assoc Thai 1999; 82: 40–5.

7. Adams HA, Meyer P, Stoppa A, Muller-Goch A, Bayer P,
Hecker H. Anaesthesia for caesarean section. Comparison
of two general anaesthetic regimens and spinal anaesthesia.
Anaesthesist 2003; 52: 23-32.

8. Papadopoulou E. Maternal stress-response during emer-
gency cesarean section with general and spinal anesthesia.
Reg Anesth Pain Med 2005; 30:72

9. Levy BT, Dawson J, Toth P, Bowdler N. Predictors of
neonatal resuscitation, low Apgar scores, and umbilical
artery pH among growth-restricted neonates. Obstet
Gynecol 1998; 91: 909-16.

10. Mueller M, Brühwiler H, Schüpfer G Lüscher K.Higher rate
of fetal acidemia after regional anesthesia for elective
cesarean delivery. Obstet Gynecol 1997; 90: 131-4.

11. Barriga C, Martin MI, Tabla R et al. Circadian rhythm of
melatonin, corticosterone and phagocytosis: effect of stress.
J Pineal Res 2001; 30: 180-7.

Kale A et al., General and Spinal Anaesthesia on Maternal and Newborn Cortisol Levels in Elective Cesarean Deliveries146



Perinatal Journal • Vol: 14, Issue: 3/September 2006 147

Abstract

Objective: To present a patient with a partially ruptured rudimentary horn pregnancy at 24 weeks diagnosed by ultrasonography. 

Case: A 33-year-old multiparous patient with gestation of 24 weeks suffering from abdominal pain was applied to our clinic. Sonographic exam-

ination revealed a gestational sac possessing a viable fetus at 24 weeks of gestation, lying in a rudimentary horn. It was also confirmed by oper-

ation undergone due to signs of acute abdomen and free blood, and a partial rupture was revealed. The rudimentary horn was excised. The

baby weighing 480 g died in the early neonatal period. The patient was discharged home on postoperative 3rd day in good health. 

Conclusion: Rudimentary horn gestations can rarely go on till late second trimester. A diagnosis can be made with sonographic examination.

Keywords: Rudimentary horn pregnancy, ultrasonography, 2nd trimester pregnancy.

24 haftal›k k›smen rüptüre rudimenter horn gebelik; ultrasonografi ile tan›: olgu sunumu
Amaç: 24 haftaya kadar geliflmifl, ultrasonografi ile tespit edilen k›smen rüptüre rudimenter horn gebeli¤i olan hastay› sunmakt›r. 

Olgu: 33 yafl›nda multipar 24 haftal›k gebeli¤i olan hasta kar›n a¤r›s› nedeniyle hastanemize baflvurdu. Ultrasonografi ile yap›lan

de¤erlendirmede rudimenter horn içerisinde 24 haftal›k yaflayan fetusla birlikte gebelik kesesi tespit edildi. Akut bat›n bulgular› ve bat›nda serbest

kan nedeniyle opere edilen hastada teflhis do¤ruland› ve k›smen rüptür saptand›. Hastada rudimenter horn eksizyonu yap›ld›. 480 gram olan

bebek erken neonatal dönemde eksitus oldu. Hasta post operatif 3. gün flifa ile taburcu edildi.

Sonuç: Rudimenter horn gebelikler nadiren ileri gebelik haftalar›na kadar büyüyebilir. Ultrasonografi ile tespiti mümkündür.

Anahtar Sözcükler: Rudimenter horn gebelik, ultrasonografi, 2. trimester gebelik.
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Background
Mullerian canal anomalies occur by stopping of

mesonefric canal progress or by incomplete fusion.
Even there is no symptom for these anomalies;
they are related with repeating gestational losses,
obstetric complications such as prematurity and in-
fertility. It is hard to know its actual frequency but
it is reported as rates of 1/10 and 1/1600 in some
publications.1-3 Rudimentary horn anomaly takes

part within mullerian progress anomalies and even
rarely, there may be pregnancy within.4-5 Rudimen-
tary horn pregnancies are generally ruptured in the
beginning of 2nd trimester.6 These kinds of preg-
nancies are diagnosed generally after rupture. We
hereby presented case of partially ruptured rudi-
mentary horn pregnancy which is diagnosed by
ultrasonography (USG) before the operation and
which is advanced to 24th week of pregnancy.



Case
A 33-year-old multiparous patient suffering

from abdominal pain for a few hours applied to
our hospital. She informed in her obstetric tale that
she gave four normal births before and that she
was pregnant again. She did not know the last da-
te of her menstrual period and she never had pre-
natal control in pregnancy period. 

After evaluations; the patient was observed as
conscious and pale and her general state was me-
dium. Her blood pressure was 130/70 mmHg and
her pulse was 140 beat/min. There was sensitivity,
rebound and defense in abdomen. No blood was
observed in vaginal examination and there was
sensitivity in cervical examination. In laboratory re-
searches, hemoglobin was found as 5.3 gr/dl, he-
matocrit was found as 16%, WBC was found as
14.210, Platelet is found as 301.000. There was per-
vasive echogenic fluid within the abdomen and a
structure was observed which was extending to
the left in which there is a viable fetus at 24 weeks
of gestation and that its boundaries were clearly
distinguished. The fetus was alive, gestational sac
was not damaged, amnion fluid and placenta we-
re normal. When pelvic area was examined, a ute-
rus which was empty was observed on the right
having dimension of 10x7x6 (Figure 1). It was fo-
und that uterus being thought as having gestation
was quite thin (Figure 2). It was thought that it
might be rudimentary horn pregnancy. Parasynthe-
sis was done to the patient and defibrin bleeding
was observed.

Urgent laparotomy was applied to the patient.
During the operation, it was observed that there

were 4-5 units of blood in abdomen and that ges-
tation advanced within rudimentary horn and that
there was a bleeding area of partial rupture about
2 cm. on the back (Figure 3). Fetus was taken out-
side by cutting the front side of rudimentary horn.
Later on, rudimentary horn resection was done.
The baby was 480 gr. and died in early neonatal
period. 4 crossed units of erythrocyte suspension

were given to the patient before and after the ope-
ration. The patient was discharged home on 3rd
day in good health after the operation.

Discussion
Pregnancy in rudimentary horn is a event seen

rarely which is reported as frequency of 1/40000-
1/140000.4-5 Even a few cases reaching up to therm

Karaca M, Göçmen A., Partially Ruptured Rudimentary Horn Pregnancy at 24 Weeks; ...148

Figure 1. Uterus observed as empty by ultrasonography
near rudimentary horn possessing gestation.

Figure 2. Ultrasonographic appearance of thin wall struc-
ture at rudimentary horn pregnancy.

Figure 3. Appearance of rudimentary horn gestation
advanced up to 24th week during laparotomy.



were reported, rupture arises generally at the end
of 1st trimester or in the beginning of 2nd trimester
due to the fact that malformed uterus can not
enlarges as normal uterus does.6 Few cases contin-
uing up to the end of 2nd trimester are reported.7 In
the case we presented, fetus reached to 24th week
of gestation as alive without any rupture appears. 

Rupture appearance is a reason for maternal
morbidity and mortality due to serious bleeding.
The situation is always mortal for fetus. Therefore,
early diagnosis and treatment are very important
for rudimentary horn pregnancies. But they are
found usually during laparotomy after rupture.
There are so few cases diagnosed before rupture.
Almost all pregnants are evaluated by USG within
first trimester. But if evaluation by USG is not done
by experts and systematically, then structures out
of the fetus are excluded from the evaluation and
abnormalities in pelvic structures can not be rec-
ognized. Showing structures out of the fetus as
normal when examining with USG will prevent
such incorrect diagnoses. While fetus was being
watched as normal in USG examination, also a hol-
low uterus is watched in pelvic area. Even the
patient does not have any complain, structures
outside the fetus should be examined systemati-
cally. 

In addition to this, there are studies showing
rudimentary uterine horn pregnancy by USG.
Daskalakis et al. showed amniotic sac within rudi-
mentary horn at 1st trimester by USG.8 Achiron et al
reported that they recognized two gestation cases
by USG in 2nd trimester before rupture that one is
interstitial and the other is rudimentary horn gesta-
tion.9 Writers here emphasize that they found
unaccustomed gestation localization, thin uterine
wall, incomplete myometrial layer and hollow
uterus as Ultrasonographic examination diagnosis
of rudimentary uterine horn gestation. It is seen
that rudimentary uterine horn including gestation
was settled down completely on the left side of
abdomen and its wall was quite thin. When con-
tinuing to examine pelvic area, it is found that
there is uterus which does not include gestation
inside. It is thought that it may be rudimentary
uterine horn gestation by these USG diagnoses
preoperatively. 

Due to the fact that rupture is formed almost
before fetal viability at rudimentary uterine horn
gestations, rudimentary horn resection and gesta-
tion should be stopped in case of determining.
This approach will provide prevention of morbidi-
ty and mortality to be constituted up to rupture.
We applied laparotomy by suspecting about gesta-
tion of preoperative rudimentary uterine horn and
we confirmed the diagnosis. Uterine horn resec-
tion was done after fetus was born. 

Consequently, examining other pelvic struc-
tures while focusing on gestation sac and fetus in
gestation ultrasonography will help us to under-
stand whether the structures in that area are nor-
mal or abnormal. As the same way, rudimentary
horn gestation may be found in early pregnancy
weeks. Avoiding from maternal morbidity and
mortality occurring together with rupture is possi-
ble with early determination of rudimentary horn
gestation. If routine USG determination done in
gestation covers whole pelvis, it will provide seri-
ous help to diagnosis.
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Abstract

Objective: The diagnosis of gastric carcinoma, which is mostly seen in older male population, is an uncommon condition during pregnancy
period. Early diagnosis is particularly difficult due to increased gastrointestinal symptoms during pregnancy. However, surgery is the definitive
treatment of gastric carcinoma, the gestational age must be taken in consideration. 

Case: In our report, the diagnosis and clinical approach of a 34 week pregnant woman presenting with acute abdomen and ileus is discussed. 

Conclusion: Although gastric carcinoma during pregnancy is an extremely rare situation diagnostic endoscopy may be helpful for persistant
and refractory cases with gastrointestinal tract symptoms.

Keywords: Pregnancy, gastric carcinoma, metastasis.

Gebelik ve metastatik mide kanseri: olgu sunumu

Amaç: ‹leri yafl ve erkeklerde daha s›k görülen mide kanserinin gebelik s›ras›nda görülmesi oldukça nadir görülen bir durumdur. Gebelik s›ras›n-
da artan gastrointestinal semptomlar bu tür hastal›klar›n erken tan›s›n› zorlaflt›ran baflka bir s›k›nt›d›r. Mide kanserinin tedavisi cerrahi rezeksiyon
olup, gebelik iflin içine girdi¤inde tedavi plan› yap›l›rken gebelik haftas› mutlaka göz önüne al›nmal›d›r. 

Olgu: Bu yaz›da, 34 haftal›k gebeli¤i bulunan akut bat›n ve ileus klinik tablosu ile baflvuran olguda tan› ve klinik yaklafl›m tart›fl›lm›flt›r. 

Sonuç: Gebelikte mide kanseri oldukça nadir görülen bir durumdur. Bununla beraber persiste eden ve tedaviye dirençli gastrointestinal semp-
tomlar› olan vakalarda yap›lacak olan tan›sal endoskopik giriflim tan› ve tedavi aç›s›ndan faydal› olacakt›r.

Anahtar Sözcükler: Gebelik, mide kanseri, metastaz.
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Background 
Gastric carcinoma still keeps its importance in

terms of its appearance frequency and bad prog-
nosis. Gastric carcinoma is second cancer kind fre-
quently seen as it has a broad geographic propa-
gation in the world. It is seen in males twice than
females. It is frequently seen between 5th and 7th

decades and in low socioeconomic groups.1 The
most effective treatment of this cancer type is sur-
gical resection but still survival period for 5 years
in respectable gastric carcinoma changes between
11-32%.2

0.1% of gastric carcinoma is seen during gesta-
tion. Diagnosing the gastric carcinoma early is hard
due to gastrointestinal system symptoms seen fre-
quently in gestation and this delay at diagnosis
affects prognosis negatively.3

It will be helpful to think gastrointestinal sys-
tem illnesses at dispersive diagnosis in the exis-
tence of dyspeptic symptoms which are persistent
and do not react to the treatment during gestation.
In this case presentation, we reviewed gastric car-
cinoma seen rarely and its treatment approach
together with literature research. 
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Case
31-years-old case having gravida 3, para 1,

abortus 1 and gestation of 34 weeks as to the last
menstrual period applied to our clinic with claims
of stomach ache, gas- feces problems, nausea and
vomiting for one week. It is found that the case
which does not have any other illness or any oper-
ation has epigastric pains for one year and other
symptoms appeared in the last one week.
Distention, pervasive sensitivity and rebound in
abdomen and decrease in intestine tones are found
at the physical examination of the patient having
no weigh loss. For vital findings, temperature was
38.5°C, pulse was 100-110/min, blood pressure
was 110/70 mmHg. 

In the laboratory examination; hemoglobin was
found as 14.5 gr/dl, hematocrit was 41.7%, leuko-
cyte was 16200, thrombocyte was 379000, glucose
was 104 mg/dl, urea was 28 mg/dl, creatinin was
1.4 mg/dl, sodium was 135 mEq/L, potassium was
3.4 mEq/L, chlorine was 100 mEq/L, direct biliru-
bin was 1.2 mg/dl, AST was 23 UI/L, ALT was 15
UI/L, amylase was 45 UI/L and Ph in artery blood
was found as 7.43. There was a living fetus which
had 10 point for biophysics profile and showing
biometric measurements compatible with 34-
weeks- gestation in obstetric ultrasonography.
Dilate intestinal segments and mud in gall bladder
and free fluid about maximum 3-4 cm between
perihepatic and intestinal loops are found in
urgent abdominal ultrasonography.

When acute abdomen, ileus and a septic situa-
tion dominated in the case having gestation of 34
weeks, the patient was taken into an urgent oper-
ation. Median incision was applied to abdomen
under general anesthesia. After entering into the
abdomen, colon content qualified as purulence
about 200 ml was found. A healthy male baby hav-
ing 4 and 8 Apgar scores in 1st and 5th minutes
weighing 2480 gram was born by transverse cut-
ting of uterus low segment. Uterus was primarily
closed appropriate with layers. It was seen after
abdominal exploration that loops of small intestine
and colons are quite dilated and that a mesocolon
based mass closed the lumen on the left colon and
it was seen that removed colon perforated from a
5 mm area of cecum. It was found that the mass
closing the lumen on the left was holding whole

mesocolon from distal of left colon to splenic flex-
ure. An exploration could not exactly being
applied due to the fact that there was intensive
adhesion in the abdomen. Total colectomy and
end-ileostomy operation were applied to the
patient by initial diagnosis of primary colon tumor.
The operation was ended by placing a drainage
catheter to the left paracolic area after haemostasis
and irrigation.

Urea- creatinin values started to increase at 48th
postoperative hour and bilateral hydronephrosis
was found in renal ultrasonography. First, urethra
catheter was inserted to the case. But urine flow
was not obtained probably due to retroperitoneal
edema related to surgery.  Thereupon, bilateral
nephrostomy catheter was inserted and than acute
kidney failure status retrogressed.

After pathological examination of the material
taken from the case, it was reported that “a mem-
branous material accumulation about 17x4 cm was
found beginning from 7th cm of proximal end on
serosal surface of subtotal colectomy material
which was about 58 cm. Thickening on wall and
obstruction on lumen were observed in this seg-
ment. But no tumor lesion was found on colon
lumen. In the microscopic examination of tissue
samples taken from this area, intensive fibroplasia
was found in subserosal adipose tissue and malign
epithelial cells having large nucleus and prominent
nucleoli constituting glandular structures within
this fibroplasia area and there was adenocarcino-
ma in subserosal adipose tissue” (Figure 1). It was
painted pervasive medium density positive with
CK7 and focal potent positive with CK20 by
immunohistochemistry paints. There were no
painting with CA 19-9 and CA 125 paints. 

A huge ulcer with white exudates and col-
lapsed base about 2-3 cm was observed in antrum
gastroscopy done in postoperative in order to
determine the origin of this tumor. Biopsy taken
from this area was resulted as “stony ring cellular
adenocarcinoma”. 

The case having diagnosis of advanced gastric
carcinoma can not be taken into the chemothera-
py program due to acute renal failure, wound loca-
tion infection and lack of performance above all in
postoperative period. The case died in the postop-
erative 21st week.
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Discussion
Gastric carcinoma incidence is found about

5.5% for young adults and about 94.5% for olds.4

Appearance incidence is high in Japan, Eastern
Asia, South America and Eastern Europe countries.5

It is mostly seen in antrum and prepyloric areas
and approximately 95% of it is adenocarcinoma
histological type.

Symptoms such as epigastric pain, puffiness,
weigh loss, nausea, vomiting, lack of appetite,
hematemesis and melena can be seen even they
are not specific symptoms of gastric carcinoma.
Bad nutrition habit, genetic or chronic atrophic
gastritis, Helicobacter pylori infection, low socioe-
conomic level may be considered as some impor-
tant risk factors.6 The most important diagnosis
way for gastric neoplasia is biopsy. Gastric carci-
nomas which are primarily treated by surgical
resection are deemed as the most important prog-
nostic factor for gastric serosal penetration at oper-
able cases. Surviving period for 5 years after resec-
tion in case that serosa is not kept is over than

50%, prognosis becomes worse when serosa is
kept.7 When the tumor reaches serosa, implanta-
tion metastases appear with shedded cells as
appeared in our case. 

Appearance incidence of gastric carcinoma dur-
ing gestation is quite low and generally they are
diagnosed in advanced phases. This latency in
diagnosis is a bad prognosis factor and 88% of
patients die in one year. On the contrary, rate of
surviving period of 5 years in early phase gastric
carcinoma exceeds 95%.8 In the first of the broad-
est studies published on this subject, Ueo et al,
96.7% of 61 cases of gestation and gastric carcino-
ma were on advanced phase during diagnosis.
Again, in another study in which 92 cases are
inspected, it was ascertained that only 2 cases
were on early phase. As to the result of this study,
it was found that gestation, younger age, female
sex do not affect surviving.9-10 There are case pre-
sentations in which gastric carcinoma and compli-
cations (like perforation, Krukenberg tumor, peri-
tonitis carsinomatosa) are found at gestation in lit-
erature.11-12 Furukawa et al alleged that sex hor-

Figure 1. There are tumor cells which built small adenoid structure around vessel with-

in lipomatous tissue, and some of them dispersed one by one (HEx100).



Perinatal Journal • Vol: 14, Issue: 3/September 2006 153

mones caused gastric carcinoma progress and
propagation by stimulating gastric precancerous
lesions at gestation period.13 Amounts of vascular
endothelial growing factor (VEGF) and placental
growing factor (PIGF) from angiogenesis factors
within normal and cancerous gastric tissues are
compared in a prospective study done recently
which seems supporting this study. PIGF level was
found higher than VEGF level in gastric cancerous
tissue. As a result of this study, it is found that
PIGF level is associated with serosal invasion,
lymph nod metastasis, phase and surviving.14

Approximately 70-85% of gestations have dys-
peptic complaints, first of all nausea and vomiting.
Though these symptoms are seen often in first
trimester period, they may be seen in whole ges-
tation period in 10% of pregnants.15 Non-existence
of complaints such as prominent gastrointestinal
system symptoms, anemia, hematemesis, melena
and weigh loss and existence of acute abdomen
and ileus in this case made us to think on a gastric
pathology. Also, primary colon malignity within
foundlings during operation supported this and
surgical resection was done as to it. It is found that
the case has gastric adenocarcinoma in the gas-
troscopy done as to pathological examination in
postoperative period. 

Treatment timing for gastric carcinomas found
in gestation changes due to fetus. Ueo et al consti-
tuted 4 groups as to the gestation week for cases
which could be applied surgical resection and they
suggested making treatments according to these
groups. As to this suggestion; first group includes
cases before gestations of 24th week and surgical
treatment is done without delaying by ending ges-
tation due to the fact that fetus did not gain viabil-
ity. Second group is the one between 24th and 29th
gestation weeks. This group is the hardest one to
decide and antenatal steroid is applied in this
group and gestation is ended in the suitable gesta-
tional week. Third group is the one ascertained
after 30th gestational week and thought for an oper-
ation after the birth. Last group is constituted by
the cases which are diagnosed after the birth and
are applied surgical resection.9 In our case, we do
not have any problem in terms of fetal lung matu-
ration due to the fact that gestation week was
advanced and newborn baby maintained its life in
a healthy way. 

Consequently, early diagnosis and treatment of
gastric carcinoma are the leading ones of the most

important factors affecting surviving. But, diagnos-
ing in situations such as gestation that dyspeptic
symptoms increase is hard, and it affects prognosis
negatively. In the existence of gastrointestinal sys-
tem symptoms which do not response treatment
during gestation and continue in second and third
trimesters, we are of the opinion that thinking
malignities and gastrointestinal system illnesses in
distinctive diagnosis and doing diagnostic endo-
scopic attempts in required states would be help-
ful. 
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Abstract

Objective: Although fetal hepatic calcification detected by prenatal ultrasonography is not a rare entity, the significance of this finding and

management of such cases are not well-known. The aim of this study is to present a case of prenatally diagnosed fetal intrahepatic calcifica-

tion and to review the related literature. 

Case: A 25-year-old, gravida 2, para 1 woman was followed in our department begining from 11 weeks of gestation. The results of routine

antenatal blood and urinary analyses were within normal limits. Her obstetric and medical history was unremarkable. Maternal serum triple

screening for Down syndrome performed at 16 weeks of gestation was negative. Two foci of fetal intrahepatic calcifications were detected by

ultrasonography at 25 weeks of gestation. Detailed fetal ultrasonographic examination and fetal echocardiography showed no additional abnor-

mality. Repeated serologic studies for syphilis and TORCH infections were negative. At 39 weeks of gestation an elective Cesarean section was

performed because of breech presentation, and a male infant weighing 3200 g was delivered. Postnatal evaluation of the newborn by physical

examination, serologic analyses for infections and cranial and abdominal ultrasonographic examinations revealed that intrahepatic calcification

was an isolated benign finding. 

Conclusion: Detailed fetal ultrasonography and fetal echocardiography for associated abnormalities, serologic tests for syphilis, TORCH and

parvovirus B19 infections should be performed in cases in which fetal hepatic calcifications are detected on prenatal ultrasonographic exami-

nation. Fetal karyotyping should also be offered especially when additional structural anomalies are present.After fetal abnormality, aneuploidy

and infection are ruled out,isolated cases have a good prognosis.

Keywords: Prenatal diagnosis, intrahepatic calcification, fetal karyotype.

Fetal intrahepatik kalsifikasyon: olgu sunumu

Amaç: Fetal intrahepatik kalsifikasyonlar, fetal karaci¤erde çevredeki kemik dokulara benzer ultrasonografik ekojenite gösteren parlak alanlar

olarak tan›mlan›r. Prenatal ultrasonografide ender rastlanan bir bulgu olmamas›na karfl›n, klinik pratikte intrahepatik kalsifikasyonlar›n önemi ve

yönetimi ile ilgili bilgiler s›n›rl›d›r. Prenatal dönemde saptad›¤›m›z bir intrahepatik kalsifikasyon olgusunu literatür eflli¤inde sunmay› amaçlad›k. 

Olgu: Yirmibefl yafl›nda G:2, P:1, A:0 olan ve 11. gebelik haftas›ndan itibaren antenatal poliklini¤inde izlenmeye bafllayan hastan›n rutin ante-

natal kan ve idrar analizleri normal s›n›rlardayd› ve obstetrik anamnezinde özellik yoktu. Onalt›nc› gebelik haftas›nda yap›lan üçlü tarama testi

negatifti. Yirmibeflinci gebelik haftas›nda yap›lan ultrasonografik incelemesinde fetal karaci¤er parankimi içinde iki odak halinde hiperekojen alan-

lar (kalsifikasyonlar) saptand›. Ayr›nt›l› fetal anatomik ultrasonografik inceleme ve fetal ekokardiografi sonucunda ek anomali saptanmad›.

TORCH ve sifiliz yönünden tekrarlanan serolojik incelemeler normal olarak bulundu. Otuzdokuzuncu gebelik haftas›nda fetal makadi prezentas-

yonun devam etmesi üzerine, elektif flartlarda sezaryan ile 3200 gr a¤›rl›¤›nda bir erkek bebek do¤urtuldu. Do¤umdan sonra yenido¤anda yap›-

lan muayene, mikrobiyolojik serolojik çal›flmalar, tüm bat›n ve intrakranial ultrasonografik incelemeler sonucunda hepatik kalsifikasyonlar›n be-

nign izole bir bulgu oldu¤u sonucuna var›ld›. 

Sonuç: Fetal intrahepatik kalsifikasyon saptanan olgular detayl› fetal ultrasonografi ve fetal ekokardiyografi ile fetal anomaliler yönünden de-

¤erlendirilmeli, TORCH, parvovirüs B19, sifiliz yönünden serolojik araflt›rmalar yap›lmal› ve özellikle ek fetal anomali saptanan olgulara fetal kar-

yotip tayini önerilmelidir. Tüm bu incelemeler sonucunda izole olgularda prognoz iyidir.

Anahtar Sözcükler: Prenatal tan›, intrahepatik kalsifikasyon, fetal karyotip.
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Background
Increased echogenic areas in fetal abdomen are

defined as abnormal bright areas similar to bone
echogenity. Fetal liver calcification (FLC) is a case
that hyperechogenic areas in fetal liver are shown by
ultrasonography and having rate of 1/1307-1/1750
for incidence of appearance in prenatal ultrasonog-
raphy.1-3 It was reported that FLC may appear togeth-
er with fetal infection (especially cytomegalovirus
infection),3-4 vascular illnesses of liver5 and liver
tumors.6 Also, the relationship of FLC with chromo-
somal anomalies and other anomalies are reported.7

Though FLC is relatively prevalent; causes, results
and long-term prognosis of it could not precisely
explained. 

We hereby presented intrahepatic calcification
case found in prenatal ultrasonography in our case
by accompany of literature.

Case
While Mrs. E.K was a 25 years old G:2, P:1, A:0

pregnant for 11 week, her antenatal controls were
started. First routine analyzes of E.K. who did not
have any pathology in her CV were determined as
normal. In TORCH (toxoplasmosis, rubella, cytome-
galovirus, herpes simplex) research, Rubella Ig G (+)
and CMV (cytomegalovirus) Ig G (+) and Ig M (-)
and Ig G (-) for other viral markers were found. Risk
of Trisomy 21 was found as 1:6042 in Triple test do-
ne in 16th gestational week. When the patient appli-
ed in 25th gestational week that did not come to pre-
vious controls, TORCH Ig G and Ig M were reques-

ted when 2 isolated calcification on liver were found
in the ultrasonography examination (Figure 1). Ru-
bella Ig G (+) and CMV Ig G (+) and Ig M (-) and Ig
G (-) for other viral markers were found. No cordo-
centesis for the purpose of karyotype determination
was applied due to the fact that Trisomy 21 risk was
found as 1:6042 in Triple test done in 16th gestational
week and intrahepatic calcification was found in 25th

gestational week and also calcifications were as two
isolated focuses in liver parenchyma and no additi-
onal anomaly was found in genetic sonogram which
meant that intrahepatic calcification was an isolated
case. 

The patient which was invited monthly until to
the 30th gestational week, once in each 2 weeks in
between 30th and 36th gestational week and weekly
after 36th gestational week was monitored by fetal bi-
ophysics score, NST and umbilical artery doppler
studies and no fatal complication appeared. E.K. ga-
ve birth as alive and having 3200 gr male by cesare-
an delivery in her 39th gestational week on the deter-
mination of fetal presentation as anus and its presen-
ce up to 39th gestational week. It was thought that
hepatic calcifications were a benign isolated diagno-
sis after examination, microbiological serologic stu-
dies and all abdomen and intracranial sonographic
inspections done by clinic on newborn after birth.

Discussion
FLC is relatively a prevalent diagnosis and all fe-

tuses found calcification should be monitored clo-
sely in terms of malformation, viral infection and
chromosomal anomaly. If no pathology is found du-
ring this observation, neonatal result is generally go-
od. If a hyperechogenic area is found in liver at ult-
rasonographic examination, intrauterine infection,
ischemic infarcts, portal and hepatic venous throm-
boemboly, tumors, mud and stone of gall bladder
should be remembered. While most information of
FLC were being achieved from cases8 with sponta-
neous abortus, autopsy of infants or ill newborns,9

early diagnosis by fetal sonography is possible as a
result of using real-time ultrasonographies with high
resolution and increase of knowledge and experi-
ence of doctors.1 Prenatal diagnosis of FLC was
done first in the middle of 1980s.10,11

Carroll and Maxwell assemble the FLC into three
groups as to its localization as peritoneal, parenchy-Figure 1. Intrahepatic calcification in 25th gestational week.
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mal and vascular.12 Calcified lesions in peritoneal li-
ver calcification are on liver surface and they appear
due to peritonitis growing as a result of ruptured
hydrometrocolpos or meconium peritonitis growing
as a result of intestine rupture. This relationship was
reported by other authorities.13,14,15 Parenchymal liver
calcification appears as a result of intrauterine infec-
tion (cytomegalovirus, herpes simplex, rubella, vari-
cella zoster, echovirus, parvovirus B19) and primary
(hemangioma, haemangioendothelioma, hamarto-
ma, teratoma, hepatoblastoma) or metastatic (ne-
uroblastoma) tumors.3,4,10 First, intrauterine infection
is remembered in parenchymal liver calcification
and while nodular calcified areas are found in ultra-
sonography at infections, complex mass image inc-
luding increased echogenic areas in tumors is mo-
nitored.3,4 Vascular lesions causing FLC is examined
in three categories. These are calcified portal or he-
patic venous clots and focuses related to ischemic li-
ver growing as a result of thromboemboly. Fetal ult-
rasonography can not differentiate between calcifi-
ed portal venous thrombus and calcified venous
thrombus and parenchymal calcifications. Simchen
et al did not see any difference between reasons
and results of parenchymal and calcifications on li-
ver surface.7 Most frequent reason in vascular lesi-
ons is vascular failure. While Blanc et al first21 defi-
ning FLC due to vascular failure in the case, Fried-
man et al later reported calcified portal venous in
totally 6 newborns that 3 of them were observed as
having multiple fetal anomaly.9 Hawass et al, in ca-
ses with spontaneous abortus, defined FLC in 33 ca-
ses by anatomic dissection and histopathologic stu-
dies in radiographies done by contrast materials8

and they reported calcification related to hepatic ve-
nous thrombus in 18 of cases, calcification related to
portal venous thrombus in 12 of cases, parenchymal
calcification in 2 of cases and mixed type calcifica-
tion in one case. While Hawass emphasizing that
FLC and fetal anomalies are related in a high rate
(85%), he stated that 33% of mothers have oral cont-
raceptive usage and that there is an inverse ratio
between gravida and FLC.8

A few pathogenic mechanisms are put forth for
calcified thrombus seen in livers of newborns. Whi-
le fetal liver embolization is caused by thrombosis
in placental venous in some cases, big parietal ve-
nous thrombus was found in placenta of some new-
borns with portal venous thrombus.13 In another
theory, it is said that fetal venous thrombus is for-

med of intravascular fibrin formation growing as a
result of maternal or oscillation of fetal thrombop-
lastin. Because, calcified fibrin thrombosis which
was formed when fetus was alive were found in au-
topsies of death-born infants.9,13 In another theory
explaining calcified thrombus formation, it is menti-
oned that an anemia appears due to placental da-
mage secondarily occurring to vascular thrombus
and organ infarcts appear as a result of it.11,13 But cli-
nical data support the last theory less.1 Ultrasonog-
raphic diagnoses showed that subcapsularis calcifi-
cations first appear due to vascular lesion,11 diffuse
calcifications arise from ischemic infarcts. 

It is reported in first studies that relationship bet-
ween FLC and fetal anomaly is too much.8,9,11 Blanc
et al13 reported heavy fetal anomaly in 43% of 21
cases, Hawass et al8 reported heavy fetal anomaly in
85% of 33 cases, Friedman et al9 reported heavy fe-
tal anomaly in 50% of 6 cases. Incidence of FLC and
multiple fetal anomalies is seen too much due to the
fact that data are achieved from abortus materials
and autopsies of newborns born ill or dead. Avni et
al reported calcification dispersed over liver surface
in 4 cases and parenchymal calcification in 2 cases
within 6 cases having liver cyst together with incre-
ased liver echogenity.17 Avni reported that calcifica-
tion in liver was isolated in 3 of 6 cases and results
were good; trisomy 18 was found in two of three
cases and one case was resulted as abortus. After
this study, it was emphasized that intrauterine diag-
nosis would be hard if it was liver cyst and a certa-
in diagnosis would be diagnosed by a successful
surgery. Bronshtein et al1 found FLC 14 of 24600
pregnants (1/1750) in between 14th and 26th gestati-
onal week they reported that multiple fetal anomaly
accompanied to FLC in 21% of these cases. It is re-
ported that chromosomal anomalies are seen much
in FLC cases growing due to vascular lesions in ar-
ticles reporting that relationship of FLC and multip-
le fetal anomaly is seen highly.8,9 While Blanc et al13

was reporting trisomy 18 in 2 cases in their series,
Bronshtein et al1 reported trisomy 18 in 2 cases in
their series including 14 cases. 

Bronshtein et al1 reported FLC incidence as
1/1750. They did detailed sonographic examination
and bacterial, virological and serological examinati-
ons applied amniocentesis for 14 fetuses. One or
two focal focuses in 12 fetuses, 4 dispersed focuses
in 1 fetus and diffuse calcification together with pe-
ritoneal and intestinal calcification in 1 fetus are re-
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ported in this study. Trisomy 18 in 2 fetuses and
heavy fetal anomaly accompanied by hydronephro-
sis and dwarfism of three fetuses and these fetuses
are done miscarrying. Bronshtein found no toxoplas-
mosis, rubella, cytomegalovirus, herpes simplex vi-
rus or syphilis serologically in any case in the study,
and in amnios fluid cultures, they found no cytome-
galovirus in examination of urine of newborn. They
reported that 10 of 14 cases were normal at delivery
and 9 of 10 born fetuses were healthy and normal in
controls 4 months and 4.5 years later. 

Stein et al reported that intrahepatic calcificati-
on was found in 33 fetuses in between 16th 38th

gestational weeks and 4 of them died in their
works they retrospectively studied intrahepatic cal-
cification found in between 16th and 40th gestational
weeks.18 No examination is done for cystic fibrosis
and chromosomal anomalies. Parenchymal in 29
cases and surface calcification in 4 cases were fo-
und within 33 cases in which intrahepatic calcifica-
tion was found. No relationship could found bet-
ween the type of calcifications and anomalies and
their results. Only ultrasonographic intrahepatic
calcification was found in one fetus and cytomega-
lovirus infection was positive in that case and it
was seen that calcification focuses in liver incre-
ased in next controls. While normal postnatal re-
sults were gained from 24 of 25 fetuses (96%),
cytomegalovirus infection was found in one fetus.
It is reported that additional anomaly was found in
8 fetuses and while 5 of these fetuses were alive,
only 2 fetuses born as healthy.  

Joseph ve ark.23 tan›mlad›klar› olgu sunumun-
da, orta ve büyük damarlar›n internal elastik lami-
nas›nda kalsiyum depolanmas› ile karakterize na-
dir bir otosomal resesif hastal›k olan idiopatik in-
fantil arterial kalsinozisi (‹‹AK) bildirmifllerdir. On-
sekiz haftal›k monozigotik ikiz gebelik olgusunda
ultrasonografide fetuslardan birinde karaci¤erde
kalsifikasyon görerek ayr›nt›l› incelemenin yap›ld›-
¤›n› raporlamaktad›rlar. Bu hastal›k tablosunda ya-
flam›n ilk y›llar›nda koroner arterlerde oklüzyona
ba¤l› myokardial iskemi sonucu ölüm görülmekte-
dir. Hastal›¤›n prenatal tan›s› aort ve pulmoner ar-
ter kalsifikasyonu, hipertrofik kardiyomyopati ve
nonimmün hidrops ile s›n›rl›d›r. Bundan önceki
yay›nlarda ‹‹AK tan›lar› üçüncü trimesterde konur-
ken, bu yay›nda erken dönem ikinci trimesterde de
tan› konabilece¤i vurgulanmaktad›r.24

Achiron et al found no chromosomal anomaly
in all fetuses and in their works including totally 5
cases which have parenchymal calcification in 3
cases and mixed type calcification (parenchymal
and superficial) in 2 cases they reported that 4 fe-
tuses with isolated calcification born as healthy
and that they terminated gestation due to the fact
that 1 fetus included fetal anomalies addition to
calcifications.19 Koopman and Wladimiroff reported
incidence as 1/1037 in their works including totally
7 cases that 5 of them are isolated FLC and 2 of
them are mixed type FLC and they told that fetu-
ses with isolated calcification born health and ot-
her 2 fetuses had additional anomalies and trisomy
18 was found in one of these fetuses and gestati-
on having trisomy 18 was ended and other fetus
was ended after finding it in utero.2 In this work,
appearance frequency of anomaly together with
calcification is reported as 20-50% in fetuses tho-
ugh isolated calcification and good neonatal result.
There publications showing that trisomy 18 and 13
together with FLC.1,2,17 Satge et al reported that they
found liver calcification in autopsy by ending ges-
tation in trisomy 9 case that they diagnosed by cor-
docentesis.20 Jay et al reported amniocentesis and
partial mosaic trisomy 8 in fetus on 16th gestation
week which has cardiac and skeleton anomaly to-
gether with FLC.21 There are also publications
showing relationship of FLC and skeleton ano-
maly.10 Also, trisomy21,18,14,13 and monosomy X toget-
her with FLC are reported in newborn and dead
born infants.9,13

Simchen et al7 reported isolated liver calcificati-
on in 21 patients (35%) and abnormal fetal diagno-
ses together with liver calcification in 40 patients
(65%) of 61 patients that they found FLC in betwe-
en 15th and 40th gestational weeks. Central nervous
system anomalies in 13 pregnants, cardiac anoma-
lies in 12 pregnants, cystic hygroma in 12 preg-
nants, skeleton anomalies in 11 pregnants and
hydrops fetalis in 9 pregnants in 40 pregnants fo-
und fetal anomaly. Intracardiac echogenic focus
(11 patients) and hyperechogenic intestine (10 pa-
tients) are frequently found in these cases as minor
dysmorphic diagnosis. Intrauterine retardation was
observed in 12 of cases with FLC. Surface calcifica-
tion was found in 9 patients and parenchymal cal-
cification was found in 52 patients of 61 patients
with FLC and single focus in 25 patients and mul-
tiple focus in 36 patients are reported. No relati-
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onship between Localization and number of FLC
and infection, aneuploid or other anomalies. Am-
niocentesis was applied to 34 patients in this study
and karyotype anomaly was reported in 18% of
cases by finding abnormal karyotype in 11
patients. Trisomy 13 was found in 4 patients hav-
ing karyotype anomaly, trisomy 2 was found in 2
patients, monosomy x (45,X) was found in 1
patient and other chromosomal anomalies such as
4p-, 22q+ or 8p+ were found in other 3 patients.
While heavy intrauterine retardation, oligohydro-
amnios, cerebral ventriculomegaly, hydrops fetalis
and hyperechogenic intestine were observed to-
gether with cytomegalovirus infection in one fetus,
multiple liver calcification together with parvovirus
B19 infection was reported in one fetus. The wri-
ter emphasizes that even there is no other fetal
anomaly together with FLC, chromosomal anomaly
may exist. Simchen tells that there is no publicati-
on showing relationship of parvovirus B19 with
FLC without additional fetal anomalies by showing
relationship of parvovirus B19 with FLC. 

Joseph et al23 reported idiopathic infantile arte-
rial calcinosis (IIAC) which is a rare autosomal re-
cessive illness characterized by calcium storage at
internal elastic lamina of middle and big veins.
They reported that they did a detailed examination
by observing a liver calcification in ultrasonog-
raphy at eight week monozygotic twin gestation
case. Death is observed as a result of myocardial
ischemia related to occlusion in coroner arteries in
the first hears of life in that illness. Prenatal diag-
nosis and aorta and pulmonary artery calcification
of the illness is limited with hypertrophic cardiom-
yopathy and non-immune hydrops. While IIAC di-
agnoses are done in third trimester, it is emphasi-
zed in this publication that it might be diagnosed
in early second trimester.24

Conclusion
Cases having FLC should be evaluated by deta-

iled fetal ultrasonography and fetal echocardiog-
raphy in terms of fetal anomalies and serological re-
searches should be done in terms of TORCH, parvo-
virus B19 and syphilis and chromosomal anomalies
should be excluded. Fetal karyotype determination
should be done certainly in cases having additional
ultrasonographic diagnosis. Prognosis is good in iso-
lated cases after these examinations. 
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