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     Evaluation of Visual Examination of Stool as A 
Screening Test for Infant with Prolonged Neonatal

Cholestasis Namely Biliary Atresia
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Abstract
Introduction:
Neonatal cholestasis is a hepatobiliay disease 
characterized by biliary obstruction in the neonatal 
period. Biochemically it is evidenced by prolonged 
elevation of serum conjugated bilirubin beyond the first 
14 days of life.1 Most common causes are biliary atresia 
and idiopathic neonatal hepatitis.3, 4

Objective: To evaluate stool color as a screening test by 
visual inspection in infants with prolonged neonatal 
cholestasis.

Methodology: This was a cross-sectional analytic study, 
conducted in Pediatric Gastroenterology and Nutrition 
Department,BSMMU, Dhaka,  from 3 September 2012 to 
3 February 2013 about 6 month duration. Statistically 
calculated 38 infants with prolonged neonatal direct 
hyperbilirubinaemia beyond their 14 days of age were 
included in this study.

Results: The mean age of the subjects was 62.3 days with 
a standard deviation (SD) ±13.7 days. Male to female 
ratio was 1.2:1. All (100%) the subjects were icteric and 
hepatomegaly was found in 94.7% subjects. Dark urine 
(84.2%), pale stool (78.5%), bleeding manifestations 
(31.8%) and infection (29%) were also observed. Thirty 

(78.5%) subjects had pale colored stool. Mean (± SD) 
albumin and conjugated bilirubin levels were 3.68 
(±1.88)gm/dl and 5.29 (±1.31)mg/dl respectively. ALT and 
GGT level of the study subjects were 346.19±124.28 u/dl 
and 315±198.91 u/l respectively. Common 
ultrasonographic findings of the patients were non 
visualization of gallbladder 60.5%, non-visualization of 
common bileduct 50%, hepatomegaly 92.1%, and 
triangular cord sign in portahepatis 7.9%. Scintigraphy 
revealed impaired excretion into intestine 88.9% in 
majority of the subjects. Liver biopsy revealed  liver 
architecture was preseved 65.8% bile duct proliferation 
52.6%, regenarating nodule was absent 65.8% gaint cell 
was present 52.6% portal tract inflammation was found in 
47.4%. Sensitivity of stool color in the diagnosis of 
neonatal cholestasis was found 90.6%, specificity 83.3%, 
accuracy 89.5%, positive predictive value 96.7% and 
negative predictive value 62.5%.

Conclusion:  It can be concluded that stool color might be 
reliable indicator for screening of prolonged neonatal 
cholestasis namely biliary atresia.
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Introduction:
Neonatal cholestasis is a hepatobiliay disease 
characterized by biliary obstruction in the neonatal 
period. Biochemically it is evidenced by prolonged 

elevation of the serum levels of conjugated bilirubin 
beyond the first 14 days of life.1 Indicators of 
cholestasis are direct reacting bilirubin more than 34 
µmol/ liter or 2 mg/ dl or direct acting bilirubin more 
than 20% of total serum bilirubin concentration.1, 2 
Most common causes of direct acting bilirubin are 
biliary atresia and idiopathic neonatal hepatitis 
accounting for 50-70% cases.3,4 Cholestasis is 
defined as impairment in the excretion of bile, which 
can be caused by defects in intrahepatic- 
transmembrane transport of bile, or mechanical 
obstruction to bile flow. The biochemical features of 
cholestasis reflect the retention of components of bile 
in the serum.11  Neonatal cholestasis occur in 0.04% 
to 2% live birth.3 Biliary atresia occurs 
approximately 1/18000 live birth in Western Europe.5 
In the world the reported incidence varies from 

5/100000 to 32/100000 live birth and is highest in 
Asia and Pacific region. Females are affected slightly 
more than the males.1

Cholestasis in a new born can be due to infectious, 
genetic, metabolic or undefined abnormalities giving 
rise to functional impairment of hepatic excretory 
function of bile secretion or mechanical obstruction 
of bile flow. As a result affected infants have icterus, 
dark urine and acholic (pale) stool.4 Sometimes, due 
to partial obstruction of bile flow, stool is clay 
colored, pale yellow or light yellowish colored.4, 5 If 
there is no atresia, stool color may be yellowish, 
brown and greenish.5 Presence of stool pigment 
(cholic) exclude extra hepatic biliary atresia, while its 
absence is suggestive of extra hepatic biliary 
atresia.6-8

The diagnosis of biliary atresia may be difficult 
because of confusion with physiological jaundice 
(due to immaturity of the infant liver) and breast milk 
jaundice.9 Physiological jaundice normally lasts 2–3 
days in normal term babies, while breast milk 
jaundice can last for up to 4 weeks. These 
physiological conditions can be differentiated from 
liver disease because in both physiological jaundice 
and breast milk jaundice, the bilirubin in the blood is 
mainly unconjugated (indirect), where as in neonatal 
cholestasis bilirubin is conjugated (direct), typically 
34 µmol/l or 20% of total.10 Neonatal cholestasis is 
not treated timely it may causes portal hypertension, 
ascites, coagulopathy, cirrhosis of liver and 
subsequent death within first year of life.9, 11

The most important concern cholestatic disease 
should be the early and rapid differentiation between 
medical versus surgical causes. Sequences of 
paraclinical investigations such as biochemical tests, 
ultrasonography, hepatobiliary scintigraphy, liver 
biopsy and ultimately intraoperative cholangiographies 
as a gold standard are employed to differentiate 
between surgical and medical conditions as soon as 
possible. Biliary atresia must be distinguished 
immediately, as early surgical intervention is 
required. Bile flow rate after the ‘Kasai’ procedure is 
higher if the procedure is performed before the infant 
reaches two months of age.8,11

When there is cholestasis stool will become clay 
colored due to lack of bile pigment. So, stool color 
indirectly could be a screening test for detection of 
neonatal cholestasis. Brown et al10 conducted a study 
for visual stool examination among 23 infants and 
found that this visual examination of stool was a 

helpful investigation particularly for clinician in a 
peripheral hospital where there was less access to 
specialized investigations. Rouzrokh et al 7 observed 
that detection of neonatal cholestasis by examining 
the color of the stool had a sensitivity and specificity 
of 100% and 83% respectively. The positive 
predictive value and negative predictive value were 
81% and 100% respectively. A mass screening 
program for detection of biliary atresia using a stool 
color card was conducted and it was proved that it 
was a sensitive and specific screening test in 
detecting biliary atresia.8 Tseng et al. reported that the 
corrective operation for biliary atresia within 60 days 
were 68.9% before and 73.6% after stool color 
screening test program. 6 The aim of this study was to 
evaluate stool color as a screening test by visual 
inspection in infants with prolonged neonatal 
cholestasis namely biliary atresia and to determine 
the sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy of visual stool 
color examination as screening test for diagnosis of 
biliary atresia considering liver biopsy as the gold 
standard test.

Methods:
This cross-sectional analytic study was conducted in 
Pediatric Gastroenterology and Nutrition Department, 
BSMMU Shahbagh, Dhaka, from 3 September 2012 
to 3 February 2013. Prior to the commencement of 
this study the objectives of this study along with risks 
and benefit were fully explained to the parents of 
subjects and then informed written consent was taken 
from each parent. It was assured that all information 
and records would be kept confidential and the 
procedure would be helpful for both the physician 
and the patient in making rational approach of the 
case management. Ethical clearance from the 
department was taken. 

First statistically calculated 38 infants with 
prolonged neonatal direct hyperbilirubinaemia 
beyond their 14 days of age admitted in Paediatric 
Gastroenterology and Nutrition ward in BSMMU 
were selected. Soon after selection stool was 
collected in a container and stool color was observed 
by the researcher herself by  usining standard infant 
stool color card and then by two competent 
consultants of the department to eliminate observation 
bias. After those relevant laboratory examinations 
(serum bilirubin, ALT, PT, and GGT) with 
ultrasonography, liver scintigraphy were carried out. 
Finally suspected cases of biliary atresia were 
confirmed by histopathology from liver biopsy. 
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Discussion:
Caesarean section has become the most performed 
major operation in obstetrics. The increasing rate of 
primary caesarean section is due to early detection of 
fetal and maternal complication. Repeat caesarean 
section is one of the major contributory factors for 
increasing rate VBAC. It accounts for one third of all 
cesarean deliveries. In recent years, there has been 
increasing concern about the increase in morbidity 
associated with trial of labor after previous cesarean, 
particularly the risk of uterine rupture.24Despite the 
known factors which affect the outcome of VBAC 
like interval between previous cesarean and current 
pregnancy, indication of previous cesarean, previous 
successful vaginal deliveries, postoperative wound 
sepsis, etc. Therefore, reduction in the rate of repeat 
cesarean section will lead to decrease in cesarean 
section rate. Hence, the importance of more patients 
being allowed to attempt vaginal birth after cesarean 
(VBAC) is explained. There is no consensus 
regarding decision of mode of delivery in patients 
with previous cesarean section. According to the 
latest data from 150 countries, currently 18.6% of all 
births occur by CS, ranging from 6% to 27.2% in the 
least and most developed regions, respectively. Latin 
American and the Caribbean region has the highest 
CS rates (40.5%), followed by Northern America 

(32.3%), Oceania (31.1%), Europe (25%), Asia 
(19.2%) and Africa (7.3%). Based on the data from 
121 countries, the trend analysis showed that 
between 1990 and 2014, the global average CS rate 
increased 12.4% (from 6.7% to 19.1%) with an 
average annual rate of increase of 4.4%. The largest 
absolute increases occurred in Latin America and the 
Caribbean (19.4%), from 22.8% 42.2%), followed by 
Asian (15.1%, from 4.4% to 19.5%), Oceania 
(14.1%, 18.5% to 32.6%), Europe (13.8%, from 
11.2% to 25%), Northern America (10%, from 22.3% 
to 32.3%) and Africa (4.5%, from 2.9% to 7.4%). 
Asia and Northern America were the regions with the 
highest and lowest average annual rate of increase 
(6.4% and 6%, respectively).25Patients with prior 
caesarean delivery needs special management both 
antenatal and in labor and delivery. We know that 
many women can safely and successfully have a 
vaginal birth after caesarean delivery. Current 
medical evidence indicates that 60-80% of women 
can achieve a vaginal delivery following a previous 
lower uterine segment caesarean delivery.26Looking 
at the rates separately for elective and emergency 
sections, these rates have increased almost in parallel 
with each other, the ratio of emergency to elective 
sections staying roughly at about 60:40. The rate of 
elective caesarean section rose from 5.8% to 10.6% 

in 1999, a total rise of 83%.27The decrease in women 
with a previous caesarean section undergoing a trial 
of labor reflects patient’s choice as much as 
obstetrician’s decision. The way in which a woman is 
counselled will influence this choice. If a doctor, has 
no objections to a repeat caesarean section and 
informs the woman that her chances of a repeat 
operation is around 30%,28the woman herself will be 
influenced by this. Evidence suggests that there is 
significantly greater morbidity associated with a trial 
of labor compared with an elective caesarean section 
which will further affect the decision.29Maternal 
request for elective caesarean section must be one of 
the few instances when the patient can request major 
surgery with all the inherent risks with no proven 
benefit to her or her baby. It is surprising that women 
will choose to subject them- selves to a major 
surgical procedure with all the inherent risks with no 
proven benefit to their baby or themselves. It has 
been assumed that this is in fact obstetrician-driven, 
that women have detected during consultations that 
obstetricians feel the elective caesarean section is 
best and have thus requested this.30In this study 
primarily 380 women were admitted with previous 
one caesarean section, where elective caesarean 
section was performed in 212(55.9%), which 
correspondents Tongson’s study.31Tongsons showed 
that 50% women were undergone emergency repeat 
caesarean section. According to this study out of 50 
gravid women with labor pain, 16(32%) patients 
were delivered vaginally with spontaneous and 
assisted and 32(68%) by repeat emergency caesarean 
section. Significantly, higher number of had undergo 
caesarean section. A health report of Statistics 
Canada 1996, it was 33%.32 Age of the study patients, 
25(50%) women belonged to 20-30 years’ age group 
20(40%) were in 31-40 age group and rest 5(30%) 
were <40 years. In Sultana’s study 85% women were 
in age group 20-30 years.33 This is because usually 
maximum fertility of women was in 20-35 years’ age 
group. This result was highly significant of unpaired 
t-test(p=0.001). The most important factor that 
prevents obstetricians form allowing women to 
undergo a vaginal delivery following a caesarean 
section has been the fear of uterine rupture or silent 
scar dehiscence. In the present study, most of the 

women of vaginal delivery 15(93.75%) and 
caesarean section 30(88.24%) had intact uterine scar. 
Rupture was detected in 1(6.25%) women after 
vaginal delivery and 1(2.94%) after caesarean 
section. However, this test showed no statistically 
significant difference between ultimate mode of 
delivery. Risk of rupture was present in attempted of 
VBAC, whatever is the ultimate of delivery. It shown 
status of uterine scar in attempting VBAC. In this 
study, most of the women had intact uterine scar 
45(90.99%), followed by scar rupture 1(6.25%) and 
impending rupture 3(8.82%). The rate of the scar in 
attempting VBAC was 4.9%, in Sultana’s study.33In 
this study it was 4.5%, which is similar to the study. 
This incidence of scar is obviously high in 
comparison to Lyndon Rachelle study 5.2/1000 with 
spontaneous onset of labor.16 Regarding maternal and 
fetal outcome in all 16(100%) women of successful 
vaginal delivery group survived and no maternal 
death. Similar findings were shown in a study by 
Chowdhury.26 Though fetal outcome is the ultimate 
outcome of pregnancy and labor, so it is an important 
of the study. According to the study living fetus were 
14 out of 16, neonatal death was only 1, which was 
not related to delivery and stillbirth was 1(6.25%). 
On the other hand, caesarean section (failed to 
VBAC), the living fetal were 33 out of 34 cases, 
stillbirth 1(6.25%) and no neonatal death. Almost 
equal number of babies survived in successful 
attempted of VBAC. This result was significant. 
Regarding maternal complications, out of 50 
patient’s hysterectomy was needed in 2(4.5%), 
compared to Sultana’s (10%)33it was all most half in 
percentage. Perinatal loss was 3(6%) cases, which 
similar to Roosmalen (7%) study. Analysing overall 
maternal complications were much less in those who 
were successful in attempted of VBAC (14.5%) than 
those who needed CS (85.4%). Wound infection was 
5(14.21%), wound dehiscence 2(5.88%), were 
absolutely associated with those who failed in 
attempted VBAC. On the other hand, perinatal tear 
1(6.25%) was completely associated with vaginal 
delivery, especially assisted vaginal delivery. In this 
study, chance of development of postpartum 
hemorrhage more or less same in vaginal delivery 
3(18.75%) and in CS 4(11.76%) after attempted 

VBAC. The exception in this study was uterus 
rupture, which rate was 2.5 times in failed attempted 
VBAC or repeat CS (34) than in successful VBAC 16 
in numbers. According to the study the achievement 
of VBAC was significantly influenced by condition 
of the patient’s antenatal care, gravidity (mean value 
3.03±1.31 years), parity (mean value 1.75±1.6) and 
inter delivery interval (mean value 4.11±1.92 years). 
It was not significantly influenced by fetal weight, 
when it was less than 3kg (mean value 2.85±0.36kg). 
Duration of hospital stay was significantly reduced 
by successful vaginal birth after caesarean (VBAC), 
the mean value was (2.28±2.26 days)

Conclusion:
Now a day, vaginal delivery of pregnant women with 
history of previous one caesarean section with non- 
recurrent indication is established. It has been 
showed that the outcome of trail of labor in past 
caesarean delivery is acceptable, effective and safe 
for both mother and fetus, if the women is properly 
selected. This has been possible because of modern 
surgical technique, safe anesthesia, facilities for 
blood transfusion and modern electronic equipment’s 
for monitoring of the fetus during intra partum 
period. Proper counselling for trial labor and 
evaluation, of the cases of women with prior 
caesarean section has been considered a key method 
of reducing the caesarean section rate. In developing 
countries like Bangladesh, it is better to give trial of 
labor in patients who do not have absolute contra- 
indications for vaginal delivery. There are no 
standard guidelines for patients of previous cesarean 
section to attempt VBAC. There is insufficient 
evidence to recommend the mode of delivery in 
pregnancies with previous cesarean and this subject 
continues to be a matter of debate at present.

Further studies on this subjet may help plan 
appropriate strategies to reduce CS rate.
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Introduction:
Neonatal cholestasis is a hepatobiliay disease 
characterized by biliary obstruction in the neonatal 
period. Biochemically it is evidenced by prolonged 

elevation of the serum levels of conjugated bilirubin 
beyond the first 14 days of life.1 Indicators of 
cholestasis are direct reacting bilirubin more than 34 
µmol/ liter or 2 mg/ dl or direct acting bilirubin more 
than 20% of total serum bilirubin concentration.1, 2 
Most common causes of direct acting bilirubin are 
biliary atresia and idiopathic neonatal hepatitis 
accounting for 50-70% cases.3,4 Cholestasis is 
defined as impairment in the excretion of bile, which 
can be caused by defects in intrahepatic- 
transmembrane transport of bile, or mechanical 
obstruction to bile flow. The biochemical features of 
cholestasis reflect the retention of components of bile 
in the serum.11  Neonatal cholestasis occur in 0.04% 
to 2% live birth.3 Biliary atresia occurs 
approximately 1/18000 live birth in Western Europe.5 
In the world the reported incidence varies from 

5/100000 to 32/100000 live birth and is highest in 
Asia and Pacific region. Females are affected slightly 
more than the males.1

Cholestasis in a new born can be due to infectious, 
genetic, metabolic or undefined abnormalities giving 
rise to functional impairment of hepatic excretory 
function of bile secretion or mechanical obstruction 
of bile flow. As a result affected infants have icterus, 
dark urine and acholic (pale) stool.4 Sometimes, due 
to partial obstruction of bile flow, stool is clay 
colored, pale yellow or light yellowish colored.4, 5 If 
there is no atresia, stool color may be yellowish, 
brown and greenish.5 Presence of stool pigment 
(cholic) exclude extra hepatic biliary atresia, while its 
absence is suggestive of extra hepatic biliary 
atresia.6-8

The diagnosis of biliary atresia may be difficult 
because of confusion with physiological jaundice 
(due to immaturity of the infant liver) and breast milk 
jaundice.9 Physiological jaundice normally lasts 2–3 
days in normal term babies, while breast milk 
jaundice can last for up to 4 weeks. These 
physiological conditions can be differentiated from 
liver disease because in both physiological jaundice 
and breast milk jaundice, the bilirubin in the blood is 
mainly unconjugated (indirect), where as in neonatal 
cholestasis bilirubin is conjugated (direct), typically 
34 µmol/l or 20% of total.10 Neonatal cholestasis is 
not treated timely it may causes portal hypertension, 
ascites, coagulopathy, cirrhosis of liver and 
subsequent death within first year of life.9, 11

The most important concern cholestatic disease 
should be the early and rapid differentiation between 
medical versus surgical causes. Sequences of 
paraclinical investigations such as biochemical tests, 
ultrasonography, hepatobiliary scintigraphy, liver 
biopsy and ultimately intraoperative cholangiographies 
as a gold standard are employed to differentiate 
between surgical and medical conditions as soon as 
possible. Biliary atresia must be distinguished 
immediately, as early surgical intervention is 
required. Bile flow rate after the ‘Kasai’ procedure is 
higher if the procedure is performed before the infant 
reaches two months of age.8,11

When there is cholestasis stool will become clay 
colored due to lack of bile pigment. So, stool color 
indirectly could be a screening test for detection of 
neonatal cholestasis. Brown et al10 conducted a study 
for visual stool examination among 23 infants and 
found that this visual examination of stool was a 

helpful investigation particularly for clinician in a 
peripheral hospital where there was less access to 
specialized investigations. Rouzrokh et al 7 observed 
that detection of neonatal cholestasis by examining 
the color of the stool had a sensitivity and specificity 
of 100% and 83% respectively. The positive 
predictive value and negative predictive value were 
81% and 100% respectively. A mass screening 
program for detection of biliary atresia using a stool 
color card was conducted and it was proved that it 
was a sensitive and specific screening test in 
detecting biliary atresia.8 Tseng et al. reported that the 
corrective operation for biliary atresia within 60 days 
were 68.9% before and 73.6% after stool color 
screening test program. 6 The aim of this study was to 
evaluate stool color as a screening test by visual 
inspection in infants with prolonged neonatal 
cholestasis namely biliary atresia and to determine 
the sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy of visual stool 
color examination as screening test for diagnosis of 
biliary atresia considering liver biopsy as the gold 
standard test.

Methods:
This cross-sectional analytic study was conducted in 
Pediatric Gastroenterology and Nutrition Department, 
BSMMU Shahbagh, Dhaka, from 3 September 2012 
to 3 February 2013. Prior to the commencement of 
this study the objectives of this study along with risks 
and benefit were fully explained to the parents of 
subjects and then informed written consent was taken 
from each parent. It was assured that all information 
and records would be kept confidential and the 
procedure would be helpful for both the physician 
and the patient in making rational approach of the 
case management. Ethical clearance from the 
department was taken. 

First statistically calculated 38 infants with 
prolonged neonatal direct hyperbilirubinaemia 
beyond their 14 days of age admitted in Paediatric 
Gastroenterology and Nutrition ward in BSMMU 
were selected. Soon after selection stool was 
collected in a container and stool color was observed 
by the researcher herself by  usining standard infant 
stool color card and then by two competent 
consultants of the department to eliminate observation 
bias. After those relevant laboratory examinations 
(serum bilirubin, ALT, PT, and GGT) with 
ultrasonography, liver scintigraphy were carried out. 
Finally suspected cases of biliary atresia were 
confirmed by histopathology from liver biopsy. 

Discussion:
Caesarean section has become the most performed 
major operation in obstetrics. The increasing rate of 
primary caesarean section is due to early detection of 
fetal and maternal complication. Repeat caesarean 
section is one of the major contributory factors for 
increasing rate VBAC. It accounts for one third of all 
cesarean deliveries. In recent years, there has been 
increasing concern about the increase in morbidity 
associated with trial of labor after previous cesarean, 
particularly the risk of uterine rupture.24Despite the 
known factors which affect the outcome of VBAC 
like interval between previous cesarean and current 
pregnancy, indication of previous cesarean, previous 
successful vaginal deliveries, postoperative wound 
sepsis, etc. Therefore, reduction in the rate of repeat 
cesarean section will lead to decrease in cesarean 
section rate. Hence, the importance of more patients 
being allowed to attempt vaginal birth after cesarean 
(VBAC) is explained. There is no consensus 
regarding decision of mode of delivery in patients 
with previous cesarean section. According to the 
latest data from 150 countries, currently 18.6% of all 
births occur by CS, ranging from 6% to 27.2% in the 
least and most developed regions, respectively. Latin 
American and the Caribbean region has the highest 
CS rates (40.5%), followed by Northern America 

(32.3%), Oceania (31.1%), Europe (25%), Asia 
(19.2%) and Africa (7.3%). Based on the data from 
121 countries, the trend analysis showed that 
between 1990 and 2014, the global average CS rate 
increased 12.4% (from 6.7% to 19.1%) with an 
average annual rate of increase of 4.4%. The largest 
absolute increases occurred in Latin America and the 
Caribbean (19.4%), from 22.8% 42.2%), followed by 
Asian (15.1%, from 4.4% to 19.5%), Oceania 
(14.1%, 18.5% to 32.6%), Europe (13.8%, from 
11.2% to 25%), Northern America (10%, from 22.3% 
to 32.3%) and Africa (4.5%, from 2.9% to 7.4%). 
Asia and Northern America were the regions with the 
highest and lowest average annual rate of increase 
(6.4% and 6%, respectively).25Patients with prior 
caesarean delivery needs special management both 
antenatal and in labor and delivery. We know that 
many women can safely and successfully have a 
vaginal birth after caesarean delivery. Current 
medical evidence indicates that 60-80% of women 
can achieve a vaginal delivery following a previous 
lower uterine segment caesarean delivery.26Looking 
at the rates separately for elective and emergency 
sections, these rates have increased almost in parallel 
with each other, the ratio of emergency to elective 
sections staying roughly at about 60:40. The rate of 
elective caesarean section rose from 5.8% to 10.6% 

in 1999, a total rise of 83%.27The decrease in women 
with a previous caesarean section undergoing a trial 
of labor reflects patient’s choice as much as 
obstetrician’s decision. The way in which a woman is 
counselled will influence this choice. If a doctor, has 
no objections to a repeat caesarean section and 
informs the woman that her chances of a repeat 
operation is around 30%,28the woman herself will be 
influenced by this. Evidence suggests that there is 
significantly greater morbidity associated with a trial 
of labor compared with an elective caesarean section 
which will further affect the decision.29Maternal 
request for elective caesarean section must be one of 
the few instances when the patient can request major 
surgery with all the inherent risks with no proven 
benefit to her or her baby. It is surprising that women 
will choose to subject them- selves to a major 
surgical procedure with all the inherent risks with no 
proven benefit to their baby or themselves. It has 
been assumed that this is in fact obstetrician-driven, 
that women have detected during consultations that 
obstetricians feel the elective caesarean section is 
best and have thus requested this.30In this study 
primarily 380 women were admitted with previous 
one caesarean section, where elective caesarean 
section was performed in 212(55.9%), which 
correspondents Tongson’s study.31Tongsons showed 
that 50% women were undergone emergency repeat 
caesarean section. According to this study out of 50 
gravid women with labor pain, 16(32%) patients 
were delivered vaginally with spontaneous and 
assisted and 32(68%) by repeat emergency caesarean 
section. Significantly, higher number of had undergo 
caesarean section. A health report of Statistics 
Canada 1996, it was 33%.32 Age of the study patients, 
25(50%) women belonged to 20-30 years’ age group 
20(40%) were in 31-40 age group and rest 5(30%) 
were <40 years. In Sultana’s study 85% women were 
in age group 20-30 years.33 This is because usually 
maximum fertility of women was in 20-35 years’ age 
group. This result was highly significant of unpaired 
t-test(p=0.001). The most important factor that 
prevents obstetricians form allowing women to 
undergo a vaginal delivery following a caesarean 
section has been the fear of uterine rupture or silent 
scar dehiscence. In the present study, most of the 

women of vaginal delivery 15(93.75%) and 
caesarean section 30(88.24%) had intact uterine scar. 
Rupture was detected in 1(6.25%) women after 
vaginal delivery and 1(2.94%) after caesarean 
section. However, this test showed no statistically 
significant difference between ultimate mode of 
delivery. Risk of rupture was present in attempted of 
VBAC, whatever is the ultimate of delivery. It shown 
status of uterine scar in attempting VBAC. In this 
study, most of the women had intact uterine scar 
45(90.99%), followed by scar rupture 1(6.25%) and 
impending rupture 3(8.82%). The rate of the scar in 
attempting VBAC was 4.9%, in Sultana’s study.33In 
this study it was 4.5%, which is similar to the study. 
This incidence of scar is obviously high in 
comparison to Lyndon Rachelle study 5.2/1000 with 
spontaneous onset of labor.16 Regarding maternal and 
fetal outcome in all 16(100%) women of successful 
vaginal delivery group survived and no maternal 
death. Similar findings were shown in a study by 
Chowdhury.26 Though fetal outcome is the ultimate 
outcome of pregnancy and labor, so it is an important 
of the study. According to the study living fetus were 
14 out of 16, neonatal death was only 1, which was 
not related to delivery and stillbirth was 1(6.25%). 
On the other hand, caesarean section (failed to 
VBAC), the living fetal were 33 out of 34 cases, 
stillbirth 1(6.25%) and no neonatal death. Almost 
equal number of babies survived in successful 
attempted of VBAC. This result was significant. 
Regarding maternal complications, out of 50 
patient’s hysterectomy was needed in 2(4.5%), 
compared to Sultana’s (10%)33it was all most half in 
percentage. Perinatal loss was 3(6%) cases, which 
similar to Roosmalen (7%) study. Analysing overall 
maternal complications were much less in those who 
were successful in attempted of VBAC (14.5%) than 
those who needed CS (85.4%). Wound infection was 
5(14.21%), wound dehiscence 2(5.88%), were 
absolutely associated with those who failed in 
attempted VBAC. On the other hand, perinatal tear 
1(6.25%) was completely associated with vaginal 
delivery, especially assisted vaginal delivery. In this 
study, chance of development of postpartum 
hemorrhage more or less same in vaginal delivery 
3(18.75%) and in CS 4(11.76%) after attempted 

VBAC. The exception in this study was uterus 
rupture, which rate was 2.5 times in failed attempted 
VBAC or repeat CS (34) than in successful VBAC 16 
in numbers. According to the study the achievement 
of VBAC was significantly influenced by condition 
of the patient’s antenatal care, gravidity (mean value 
3.03±1.31 years), parity (mean value 1.75±1.6) and 
inter delivery interval (mean value 4.11±1.92 years). 
It was not significantly influenced by fetal weight, 
when it was less than 3kg (mean value 2.85±0.36kg). 
Duration of hospital stay was significantly reduced 
by successful vaginal birth after caesarean (VBAC), 
the mean value was (2.28±2.26 days)

Conclusion:
Now a day, vaginal delivery of pregnant women with 
history of previous one caesarean section with non- 
recurrent indication is established. It has been 
showed that the outcome of trail of labor in past 
caesarean delivery is acceptable, effective and safe 
for both mother and fetus, if the women is properly 
selected. This has been possible because of modern 
surgical technique, safe anesthesia, facilities for 
blood transfusion and modern electronic equipment’s 
for monitoring of the fetus during intra partum 
period. Proper counselling for trial labor and 
evaluation, of the cases of women with prior 
caesarean section has been considered a key method 
of reducing the caesarean section rate. In developing 
countries like Bangladesh, it is better to give trial of 
labor in patients who do not have absolute contra- 
indications for vaginal delivery. There are no 
standard guidelines for patients of previous cesarean 
section to attempt VBAC. There is insufficient 
evidence to recommend the mode of delivery in 
pregnancies with previous cesarean and this subject 
continues to be a matter of debate at present.

Further studies on this subjet may help plan 
appropriate strategies to reduce CS rate.
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Collected data was checked every day carefully to 
identify the errors in collecting data. Data processing 
was consisted of inclusion of patients, development 
of research instrument, editing of collected data, 
entering data into computer using computer 
soft-ware SPSS- 17, preparation of dummy tables, 
analysis and interpreting of data. 

Results: 
The mean age of the subjects was 62.3 days with a 
standard deviation (SD) ±13.7 days and their age 
ranged from 42 to 84 days. (Table:I) Male to female 
ratio was 1.2 :1. (Fig:1) All (100%) the subjects were 
icteric and hepatomegaly was found in 94.7% 
subjects. Dark urine (84.2%), pale stool (78.5%), 
bleeding manifestations (31.8%) and infection (29%) 
were also observed. (Table:II) Thirty (78.5%) 
subjects had pale colored stool. (Fig:2) Mean (± SD) 
albumin and conjugated bilirubin levels were 3.68 

(±1.88) mg/dl and 5.29 (±1.31) mg/dl respectively. 
ALT and GGT level of the study subjects were 
346.19±124.28 u/dl and 315±198.91 u/l respectively. 
(Table: III) Common ultrasonographic findings of the 
patients were non visualization of gallbladder 
(60.5%), non visualization of common bileduct 
(50%), hepatomegaly (92.1%), and triangular cord 
sign in portahepatis (7.9%). (Table: IV) Scintigraphy 
revealed impaired excretion into intestine (88.9%) in 
majority of the subjects. (table: V) Liver biopsy 
revealed  liver architecture was preseved 65.8% bile 
duct proliferation 52.6%, regenarating nodule was 
absent 65.8% gaint cell was present 52.6% portal 
tract inflammation was found in 47.4%. (Table: VI). 
Sensitivity of stool color in the diagnosis of neonatal 
cholestasis was found 90.6%, specificity 83.3%, 
accuracy 89.5%, positive predictive value 96.7% and 
negative predictive value 62.5%. (Table: VIII)

Age group (Days) Number              Percentage 
42-55 20 52.6 
56-69 05 13.2 
≥70 13 34.2 
Mean ± SD 62.25±13.68 
Range (Min-max) 42-84 

 

Male
55.26%

Female
44.74%

Table I: Distribution of  studied subjects by age group  (n=38)

Distribution of the studied subjects by gender (n=38)

Figure 1: Pie chart showing gender distribution of the studied subjects.

Discussion:
Caesarean section has become the most performed 
major operation in obstetrics. The increasing rate of 
primary caesarean section is due to early detection of 
fetal and maternal complication. Repeat caesarean 
section is one of the major contributory factors for 
increasing rate VBAC. It accounts for one third of all 
cesarean deliveries. In recent years, there has been 
increasing concern about the increase in morbidity 
associated with trial of labor after previous cesarean, 
particularly the risk of uterine rupture.24Despite the 
known factors which affect the outcome of VBAC 
like interval between previous cesarean and current 
pregnancy, indication of previous cesarean, previous 
successful vaginal deliveries, postoperative wound 
sepsis, etc. Therefore, reduction in the rate of repeat 
cesarean section will lead to decrease in cesarean 
section rate. Hence, the importance of more patients 
being allowed to attempt vaginal birth after cesarean 
(VBAC) is explained. There is no consensus 
regarding decision of mode of delivery in patients 
with previous cesarean section. According to the 
latest data from 150 countries, currently 18.6% of all 
births occur by CS, ranging from 6% to 27.2% in the 
least and most developed regions, respectively. Latin 
American and the Caribbean region has the highest 
CS rates (40.5%), followed by Northern America 

(32.3%), Oceania (31.1%), Europe (25%), Asia 
(19.2%) and Africa (7.3%). Based on the data from 
121 countries, the trend analysis showed that 
between 1990 and 2014, the global average CS rate 
increased 12.4% (from 6.7% to 19.1%) with an 
average annual rate of increase of 4.4%. The largest 
absolute increases occurred in Latin America and the 
Caribbean (19.4%), from 22.8% 42.2%), followed by 
Asian (15.1%, from 4.4% to 19.5%), Oceania 
(14.1%, 18.5% to 32.6%), Europe (13.8%, from 
11.2% to 25%), Northern America (10%, from 22.3% 
to 32.3%) and Africa (4.5%, from 2.9% to 7.4%). 
Asia and Northern America were the regions with the 
highest and lowest average annual rate of increase 
(6.4% and 6%, respectively).25Patients with prior 
caesarean delivery needs special management both 
antenatal and in labor and delivery. We know that 
many women can safely and successfully have a 
vaginal birth after caesarean delivery. Current 
medical evidence indicates that 60-80% of women 
can achieve a vaginal delivery following a previous 
lower uterine segment caesarean delivery.26Looking 
at the rates separately for elective and emergency 
sections, these rates have increased almost in parallel 
with each other, the ratio of emergency to elective 
sections staying roughly at about 60:40. The rate of 
elective caesarean section rose from 5.8% to 10.6% 

in 1999, a total rise of 83%.27The decrease in women 
with a previous caesarean section undergoing a trial 
of labor reflects patient’s choice as much as 
obstetrician’s decision. The way in which a woman is 
counselled will influence this choice. If a doctor, has 
no objections to a repeat caesarean section and 
informs the woman that her chances of a repeat 
operation is around 30%,28the woman herself will be 
influenced by this. Evidence suggests that there is 
significantly greater morbidity associated with a trial 
of labor compared with an elective caesarean section 
which will further affect the decision.29Maternal 
request for elective caesarean section must be one of 
the few instances when the patient can request major 
surgery with all the inherent risks with no proven 
benefit to her or her baby. It is surprising that women 
will choose to subject them- selves to a major 
surgical procedure with all the inherent risks with no 
proven benefit to their baby or themselves. It has 
been assumed that this is in fact obstetrician-driven, 
that women have detected during consultations that 
obstetricians feel the elective caesarean section is 
best and have thus requested this.30In this study 
primarily 380 women were admitted with previous 
one caesarean section, where elective caesarean 
section was performed in 212(55.9%), which 
correspondents Tongson’s study.31Tongsons showed 
that 50% women were undergone emergency repeat 
caesarean section. According to this study out of 50 
gravid women with labor pain, 16(32%) patients 
were delivered vaginally with spontaneous and 
assisted and 32(68%) by repeat emergency caesarean 
section. Significantly, higher number of had undergo 
caesarean section. A health report of Statistics 
Canada 1996, it was 33%.32 Age of the study patients, 
25(50%) women belonged to 20-30 years’ age group 
20(40%) were in 31-40 age group and rest 5(30%) 
were <40 years. In Sultana’s study 85% women were 
in age group 20-30 years.33 This is because usually 
maximum fertility of women was in 20-35 years’ age 
group. This result was highly significant of unpaired 
t-test(p=0.001). The most important factor that 
prevents obstetricians form allowing women to 
undergo a vaginal delivery following a caesarean 
section has been the fear of uterine rupture or silent 
scar dehiscence. In the present study, most of the 

women of vaginal delivery 15(93.75%) and 
caesarean section 30(88.24%) had intact uterine scar. 
Rupture was detected in 1(6.25%) women after 
vaginal delivery and 1(2.94%) after caesarean 
section. However, this test showed no statistically 
significant difference between ultimate mode of 
delivery. Risk of rupture was present in attempted of 
VBAC, whatever is the ultimate of delivery. It shown 
status of uterine scar in attempting VBAC. In this 
study, most of the women had intact uterine scar 
45(90.99%), followed by scar rupture 1(6.25%) and 
impending rupture 3(8.82%). The rate of the scar in 
attempting VBAC was 4.9%, in Sultana’s study.33In 
this study it was 4.5%, which is similar to the study. 
This incidence of scar is obviously high in 
comparison to Lyndon Rachelle study 5.2/1000 with 
spontaneous onset of labor.16 Regarding maternal and 
fetal outcome in all 16(100%) women of successful 
vaginal delivery group survived and no maternal 
death. Similar findings were shown in a study by 
Chowdhury.26 Though fetal outcome is the ultimate 
outcome of pregnancy and labor, so it is an important 
of the study. According to the study living fetus were 
14 out of 16, neonatal death was only 1, which was 
not related to delivery and stillbirth was 1(6.25%). 
On the other hand, caesarean section (failed to 
VBAC), the living fetal were 33 out of 34 cases, 
stillbirth 1(6.25%) and no neonatal death. Almost 
equal number of babies survived in successful 
attempted of VBAC. This result was significant. 
Regarding maternal complications, out of 50 
patient’s hysterectomy was needed in 2(4.5%), 
compared to Sultana’s (10%)33it was all most half in 
percentage. Perinatal loss was 3(6%) cases, which 
similar to Roosmalen (7%) study. Analysing overall 
maternal complications were much less in those who 
were successful in attempted of VBAC (14.5%) than 
those who needed CS (85.4%). Wound infection was 
5(14.21%), wound dehiscence 2(5.88%), were 
absolutely associated with those who failed in 
attempted VBAC. On the other hand, perinatal tear 
1(6.25%) was completely associated with vaginal 
delivery, especially assisted vaginal delivery. In this 
study, chance of development of postpartum 
hemorrhage more or less same in vaginal delivery 
3(18.75%) and in CS 4(11.76%) after attempted 

VBAC. The exception in this study was uterus 
rupture, which rate was 2.5 times in failed attempted 
VBAC or repeat CS (34) than in successful VBAC 16 
in numbers. According to the study the achievement 
of VBAC was significantly influenced by condition 
of the patient’s antenatal care, gravidity (mean value 
3.03±1.31 years), parity (mean value 1.75±1.6) and 
inter delivery interval (mean value 4.11±1.92 years). 
It was not significantly influenced by fetal weight, 
when it was less than 3kg (mean value 2.85±0.36kg). 
Duration of hospital stay was significantly reduced 
by successful vaginal birth after caesarean (VBAC), 
the mean value was (2.28±2.26 days)

Conclusion:
Now a day, vaginal delivery of pregnant women with 
history of previous one caesarean section with non- 
recurrent indication is established. It has been 
showed that the outcome of trail of labor in past 
caesarean delivery is acceptable, effective and safe 
for both mother and fetus, if the women is properly 
selected. This has been possible because of modern 
surgical technique, safe anesthesia, facilities for 
blood transfusion and modern electronic equipment’s 
for monitoring of the fetus during intra partum 
period. Proper counselling for trial labor and 
evaluation, of the cases of women with prior 
caesarean section has been considered a key method 
of reducing the caesarean section rate. In developing 
countries like Bangladesh, it is better to give trial of 
labor in patients who do not have absolute contra- 
indications for vaginal delivery. There are no 
standard guidelines for patients of previous cesarean 
section to attempt VBAC. There is insufficient 
evidence to recommend the mode of delivery in 
pregnancies with previous cesarean and this subject 
continues to be a matter of debate at present.

Further studies on this subjet may help plan 
appropriate strategies to reduce CS rate.
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Evaluation of visual examination of stool as a screening test for infant MM Sarker et al

Clinical features Number Percentage 
Jaundice 38 100 
Hepatomegaly 36 94.8 
Dark urine 32 84.2 
Pale stool 30 78.5 
Bleeding manifestation 12 31.6 
Hepato-splenomegaly 06 15.8 
Associated infection 11 29.00 

Traits Mean ± SD Maximum- Minimum 
Haemogloin (gm/dl) 8.58±2.46 10.5-7.5 
Serum albumin (gm/dl) 3.68±1.88 5.1-3.2 
Serum bilirubin (mg/dl) (conjugated) 5.29±1.31 7.8-4.3 
ALT (u/dl) 346.19±124.28 610-60.59 
GGT (U/L) 315±198.91 551-86 
Prothrombin time (seconds) 17±5 23-12 
FT4 (ngm/dl) 1.56±0.84 2.5-0.92 
TSH (mIU/L) 5.68±3.49 9.1-1.9 

Table II: Distribution of studied subject by Clinical presentations  

Table III: Laboratory findings of the study subjects

Distribution of  studied subjects by stool colour (n=38)

Figure 2: Bar diagram showing color of stool in the studied subjects (n=38

Discussion:
Caesarean section has become the most performed 
major operation in obstetrics. The increasing rate of 
primary caesarean section is due to early detection of 
fetal and maternal complication. Repeat caesarean 
section is one of the major contributory factors for 
increasing rate VBAC. It accounts for one third of all 
cesarean deliveries. In recent years, there has been 
increasing concern about the increase in morbidity 
associated with trial of labor after previous cesarean, 
particularly the risk of uterine rupture.24Despite the 
known factors which affect the outcome of VBAC 
like interval between previous cesarean and current 
pregnancy, indication of previous cesarean, previous 
successful vaginal deliveries, postoperative wound 
sepsis, etc. Therefore, reduction in the rate of repeat 
cesarean section will lead to decrease in cesarean 
section rate. Hence, the importance of more patients 
being allowed to attempt vaginal birth after cesarean 
(VBAC) is explained. There is no consensus 
regarding decision of mode of delivery in patients 
with previous cesarean section. According to the 
latest data from 150 countries, currently 18.6% of all 
births occur by CS, ranging from 6% to 27.2% in the 
least and most developed regions, respectively. Latin 
American and the Caribbean region has the highest 
CS rates (40.5%), followed by Northern America 

(32.3%), Oceania (31.1%), Europe (25%), Asia 
(19.2%) and Africa (7.3%). Based on the data from 
121 countries, the trend analysis showed that 
between 1990 and 2014, the global average CS rate 
increased 12.4% (from 6.7% to 19.1%) with an 
average annual rate of increase of 4.4%. The largest 
absolute increases occurred in Latin America and the 
Caribbean (19.4%), from 22.8% 42.2%), followed by 
Asian (15.1%, from 4.4% to 19.5%), Oceania 
(14.1%, 18.5% to 32.6%), Europe (13.8%, from 
11.2% to 25%), Northern America (10%, from 22.3% 
to 32.3%) and Africa (4.5%, from 2.9% to 7.4%). 
Asia and Northern America were the regions with the 
highest and lowest average annual rate of increase 
(6.4% and 6%, respectively).25Patients with prior 
caesarean delivery needs special management both 
antenatal and in labor and delivery. We know that 
many women can safely and successfully have a 
vaginal birth after caesarean delivery. Current 
medical evidence indicates that 60-80% of women 
can achieve a vaginal delivery following a previous 
lower uterine segment caesarean delivery.26Looking 
at the rates separately for elective and emergency 
sections, these rates have increased almost in parallel 
with each other, the ratio of emergency to elective 
sections staying roughly at about 60:40. The rate of 
elective caesarean section rose from 5.8% to 10.6% 

in 1999, a total rise of 83%.27The decrease in women 
with a previous caesarean section undergoing a trial 
of labor reflects patient’s choice as much as 
obstetrician’s decision. The way in which a woman is 
counselled will influence this choice. If a doctor, has 
no objections to a repeat caesarean section and 
informs the woman that her chances of a repeat 
operation is around 30%,28the woman herself will be 
influenced by this. Evidence suggests that there is 
significantly greater morbidity associated with a trial 
of labor compared with an elective caesarean section 
which will further affect the decision.29Maternal 
request for elective caesarean section must be one of 
the few instances when the patient can request major 
surgery with all the inherent risks with no proven 
benefit to her or her baby. It is surprising that women 
will choose to subject them- selves to a major 
surgical procedure with all the inherent risks with no 
proven benefit to their baby or themselves. It has 
been assumed that this is in fact obstetrician-driven, 
that women have detected during consultations that 
obstetricians feel the elective caesarean section is 
best and have thus requested this.30In this study 
primarily 380 women were admitted with previous 
one caesarean section, where elective caesarean 
section was performed in 212(55.9%), which 
correspondents Tongson’s study.31Tongsons showed 
that 50% women were undergone emergency repeat 
caesarean section. According to this study out of 50 
gravid women with labor pain, 16(32%) patients 
were delivered vaginally with spontaneous and 
assisted and 32(68%) by repeat emergency caesarean 
section. Significantly, higher number of had undergo 
caesarean section. A health report of Statistics 
Canada 1996, it was 33%.32 Age of the study patients, 
25(50%) women belonged to 20-30 years’ age group 
20(40%) were in 31-40 age group and rest 5(30%) 
were <40 years. In Sultana’s study 85% women were 
in age group 20-30 years.33 This is because usually 
maximum fertility of women was in 20-35 years’ age 
group. This result was highly significant of unpaired 
t-test(p=0.001). The most important factor that 
prevents obstetricians form allowing women to 
undergo a vaginal delivery following a caesarean 
section has been the fear of uterine rupture or silent 
scar dehiscence. In the present study, most of the 

women of vaginal delivery 15(93.75%) and 
caesarean section 30(88.24%) had intact uterine scar. 
Rupture was detected in 1(6.25%) women after 
vaginal delivery and 1(2.94%) after caesarean 
section. However, this test showed no statistically 
significant difference between ultimate mode of 
delivery. Risk of rupture was present in attempted of 
VBAC, whatever is the ultimate of delivery. It shown 
status of uterine scar in attempting VBAC. In this 
study, most of the women had intact uterine scar 
45(90.99%), followed by scar rupture 1(6.25%) and 
impending rupture 3(8.82%). The rate of the scar in 
attempting VBAC was 4.9%, in Sultana’s study.33In 
this study it was 4.5%, which is similar to the study. 
This incidence of scar is obviously high in 
comparison to Lyndon Rachelle study 5.2/1000 with 
spontaneous onset of labor.16 Regarding maternal and 
fetal outcome in all 16(100%) women of successful 
vaginal delivery group survived and no maternal 
death. Similar findings were shown in a study by 
Chowdhury.26 Though fetal outcome is the ultimate 
outcome of pregnancy and labor, so it is an important 
of the study. According to the study living fetus were 
14 out of 16, neonatal death was only 1, which was 
not related to delivery and stillbirth was 1(6.25%). 
On the other hand, caesarean section (failed to 
VBAC), the living fetal were 33 out of 34 cases, 
stillbirth 1(6.25%) and no neonatal death. Almost 
equal number of babies survived in successful 
attempted of VBAC. This result was significant. 
Regarding maternal complications, out of 50 
patient’s hysterectomy was needed in 2(4.5%), 
compared to Sultana’s (10%)33it was all most half in 
percentage. Perinatal loss was 3(6%) cases, which 
similar to Roosmalen (7%) study. Analysing overall 
maternal complications were much less in those who 
were successful in attempted of VBAC (14.5%) than 
those who needed CS (85.4%). Wound infection was 
5(14.21%), wound dehiscence 2(5.88%), were 
absolutely associated with those who failed in 
attempted VBAC. On the other hand, perinatal tear 
1(6.25%) was completely associated with vaginal 
delivery, especially assisted vaginal delivery. In this 
study, chance of development of postpartum 
hemorrhage more or less same in vaginal delivery 
3(18.75%) and in CS 4(11.76%) after attempted 

VBAC. The exception in this study was uterus 
rupture, which rate was 2.5 times in failed attempted 
VBAC or repeat CS (34) than in successful VBAC 16 
in numbers. According to the study the achievement 
of VBAC was significantly influenced by condition 
of the patient’s antenatal care, gravidity (mean value 
3.03±1.31 years), parity (mean value 1.75±1.6) and 
inter delivery interval (mean value 4.11±1.92 years). 
It was not significantly influenced by fetal weight, 
when it was less than 3kg (mean value 2.85±0.36kg). 
Duration of hospital stay was significantly reduced 
by successful vaginal birth after caesarean (VBAC), 
the mean value was (2.28±2.26 days)

Conclusion:
Now a day, vaginal delivery of pregnant women with 
history of previous one caesarean section with non- 
recurrent indication is established. It has been 
showed that the outcome of trail of labor in past 
caesarean delivery is acceptable, effective and safe 
for both mother and fetus, if the women is properly 
selected. This has been possible because of modern 
surgical technique, safe anesthesia, facilities for 
blood transfusion and modern electronic equipment’s 
for monitoring of the fetus during intra partum 
period. Proper counselling for trial labor and 
evaluation, of the cases of women with prior 
caesarean section has been considered a key method 
of reducing the caesarean section rate. In developing 
countries like Bangladesh, it is better to give trial of 
labor in patients who do not have absolute contra- 
indications for vaginal delivery. There are no 
standard guidelines for patients of previous cesarean 
section to attempt VBAC. There is insufficient 
evidence to recommend the mode of delivery in 
pregnancies with previous cesarean and this subject 
continues to be a matter of debate at present.

Further studies on this subjet may help plan 
appropriate strategies to reduce CS rate.
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Ultrasonographic findings Number Percentage 

Hepatomegaly 35 92.1 

Non visualization of gall bladder 23 60.5 

Non visualization of common bile duct 19 50.0 

Normal gall bladder 08 21.1 

Triangular cord sign in portahepatis 03 07.9 

Scintigraphic findings Number Percentage 

Normal uptake by liver 36 94.7 

   Normal excretion into intestine 04 11.0 

   Impaired excretion into intestine 

Poor uptake by liver 

 32 

  02 

88.9 

            5.3 

Liver biopsy findings  Number Percentage 

Architecture liver   
   Disturbed  13 34.2 
   Preserver 
Bile duct  
    Normal                                                                                                                             
polyfereted 
     paucity 
Regenerating nodule 
      No  
      Yes 
Gaint cell 
      No                                                                                               
      Yes 
Portal trait  
     Normal 
    Inflammation  
    Fibrosis 

25 
13 
20 
05 
 

25 
13 
 

20 
18 
 

09 
18 
11 

65.8 
 

34.2 
52.6 

13.15 
 

65.8 
34.2 

 
52.6 
47.3 

 
23.7 
47.4 
28.9 

Pale stool color Biliary atresia present Biliary atresia  absent Total 
Present 29 (TP) 1 (FP) 30 
Absent 3 (FN ) 5 (TN) 08 
Total 32 6 38 

Sensitivity Specificity Accuracy PPV NPV 

90.6% 83.3% 89.5% 96.7% 62.5% 

TableIV: Distribution of studied subjects by ultrasonographic findings

Table V: Distribution of the studied subjects by scintigraphic findings

Table VI: Distribution o the studied subjects by liver biopsy findings

Table VII: Sensitivity of stool color at visual examination in the diagnosis of neonatal cholestasis

Table VIII: Performance of stool color in the diagnosis of neonatal cholestasis

Discussion:
Caesarean section has become the most performed 
major operation in obstetrics. The increasing rate of 
primary caesarean section is due to early detection of 
fetal and maternal complication. Repeat caesarean 
section is one of the major contributory factors for 
increasing rate VBAC. It accounts for one third of all 
cesarean deliveries. In recent years, there has been 
increasing concern about the increase in morbidity 
associated with trial of labor after previous cesarean, 
particularly the risk of uterine rupture.24Despite the 
known factors which affect the outcome of VBAC 
like interval between previous cesarean and current 
pregnancy, indication of previous cesarean, previous 
successful vaginal deliveries, postoperative wound 
sepsis, etc. Therefore, reduction in the rate of repeat 
cesarean section will lead to decrease in cesarean 
section rate. Hence, the importance of more patients 
being allowed to attempt vaginal birth after cesarean 
(VBAC) is explained. There is no consensus 
regarding decision of mode of delivery in patients 
with previous cesarean section. According to the 
latest data from 150 countries, currently 18.6% of all 
births occur by CS, ranging from 6% to 27.2% in the 
least and most developed regions, respectively. Latin 
American and the Caribbean region has the highest 
CS rates (40.5%), followed by Northern America 

(32.3%), Oceania (31.1%), Europe (25%), Asia 
(19.2%) and Africa (7.3%). Based on the data from 
121 countries, the trend analysis showed that 
between 1990 and 2014, the global average CS rate 
increased 12.4% (from 6.7% to 19.1%) with an 
average annual rate of increase of 4.4%. The largest 
absolute increases occurred in Latin America and the 
Caribbean (19.4%), from 22.8% 42.2%), followed by 
Asian (15.1%, from 4.4% to 19.5%), Oceania 
(14.1%, 18.5% to 32.6%), Europe (13.8%, from 
11.2% to 25%), Northern America (10%, from 22.3% 
to 32.3%) and Africa (4.5%, from 2.9% to 7.4%). 
Asia and Northern America were the regions with the 
highest and lowest average annual rate of increase 
(6.4% and 6%, respectively).25Patients with prior 
caesarean delivery needs special management both 
antenatal and in labor and delivery. We know that 
many women can safely and successfully have a 
vaginal birth after caesarean delivery. Current 
medical evidence indicates that 60-80% of women 
can achieve a vaginal delivery following a previous 
lower uterine segment caesarean delivery.26Looking 
at the rates separately for elective and emergency 
sections, these rates have increased almost in parallel 
with each other, the ratio of emergency to elective 
sections staying roughly at about 60:40. The rate of 
elective caesarean section rose from 5.8% to 10.6% 

in 1999, a total rise of 83%.27The decrease in women 
with a previous caesarean section undergoing a trial 
of labor reflects patient’s choice as much as 
obstetrician’s decision. The way in which a woman is 
counselled will influence this choice. If a doctor, has 
no objections to a repeat caesarean section and 
informs the woman that her chances of a repeat 
operation is around 30%,28the woman herself will be 
influenced by this. Evidence suggests that there is 
significantly greater morbidity associated with a trial 
of labor compared with an elective caesarean section 
which will further affect the decision.29Maternal 
request for elective caesarean section must be one of 
the few instances when the patient can request major 
surgery with all the inherent risks with no proven 
benefit to her or her baby. It is surprising that women 
will choose to subject them- selves to a major 
surgical procedure with all the inherent risks with no 
proven benefit to their baby or themselves. It has 
been assumed that this is in fact obstetrician-driven, 
that women have detected during consultations that 
obstetricians feel the elective caesarean section is 
best and have thus requested this.30In this study 
primarily 380 women were admitted with previous 
one caesarean section, where elective caesarean 
section was performed in 212(55.9%), which 
correspondents Tongson’s study.31Tongsons showed 
that 50% women were undergone emergency repeat 
caesarean section. According to this study out of 50 
gravid women with labor pain, 16(32%) patients 
were delivered vaginally with spontaneous and 
assisted and 32(68%) by repeat emergency caesarean 
section. Significantly, higher number of had undergo 
caesarean section. A health report of Statistics 
Canada 1996, it was 33%.32 Age of the study patients, 
25(50%) women belonged to 20-30 years’ age group 
20(40%) were in 31-40 age group and rest 5(30%) 
were <40 years. In Sultana’s study 85% women were 
in age group 20-30 years.33 This is because usually 
maximum fertility of women was in 20-35 years’ age 
group. This result was highly significant of unpaired 
t-test(p=0.001). The most important factor that 
prevents obstetricians form allowing women to 
undergo a vaginal delivery following a caesarean 
section has been the fear of uterine rupture or silent 
scar dehiscence. In the present study, most of the 

women of vaginal delivery 15(93.75%) and 
caesarean section 30(88.24%) had intact uterine scar. 
Rupture was detected in 1(6.25%) women after 
vaginal delivery and 1(2.94%) after caesarean 
section. However, this test showed no statistically 
significant difference between ultimate mode of 
delivery. Risk of rupture was present in attempted of 
VBAC, whatever is the ultimate of delivery. It shown 
status of uterine scar in attempting VBAC. In this 
study, most of the women had intact uterine scar 
45(90.99%), followed by scar rupture 1(6.25%) and 
impending rupture 3(8.82%). The rate of the scar in 
attempting VBAC was 4.9%, in Sultana’s study.33In 
this study it was 4.5%, which is similar to the study. 
This incidence of scar is obviously high in 
comparison to Lyndon Rachelle study 5.2/1000 with 
spontaneous onset of labor.16 Regarding maternal and 
fetal outcome in all 16(100%) women of successful 
vaginal delivery group survived and no maternal 
death. Similar findings were shown in a study by 
Chowdhury.26 Though fetal outcome is the ultimate 
outcome of pregnancy and labor, so it is an important 
of the study. According to the study living fetus were 
14 out of 16, neonatal death was only 1, which was 
not related to delivery and stillbirth was 1(6.25%). 
On the other hand, caesarean section (failed to 
VBAC), the living fetal were 33 out of 34 cases, 
stillbirth 1(6.25%) and no neonatal death. Almost 
equal number of babies survived in successful 
attempted of VBAC. This result was significant. 
Regarding maternal complications, out of 50 
patient’s hysterectomy was needed in 2(4.5%), 
compared to Sultana’s (10%)33it was all most half in 
percentage. Perinatal loss was 3(6%) cases, which 
similar to Roosmalen (7%) study. Analysing overall 
maternal complications were much less in those who 
were successful in attempted of VBAC (14.5%) than 
those who needed CS (85.4%). Wound infection was 
5(14.21%), wound dehiscence 2(5.88%), were 
absolutely associated with those who failed in 
attempted VBAC. On the other hand, perinatal tear 
1(6.25%) was completely associated with vaginal 
delivery, especially assisted vaginal delivery. In this 
study, chance of development of postpartum 
hemorrhage more or less same in vaginal delivery 
3(18.75%) and in CS 4(11.76%) after attempted 

VBAC. The exception in this study was uterus 
rupture, which rate was 2.5 times in failed attempted 
VBAC or repeat CS (34) than in successful VBAC 16 
in numbers. According to the study the achievement 
of VBAC was significantly influenced by condition 
of the patient’s antenatal care, gravidity (mean value 
3.03±1.31 years), parity (mean value 1.75±1.6) and 
inter delivery interval (mean value 4.11±1.92 years). 
It was not significantly influenced by fetal weight, 
when it was less than 3kg (mean value 2.85±0.36kg). 
Duration of hospital stay was significantly reduced 
by successful vaginal birth after caesarean (VBAC), 
the mean value was (2.28±2.26 days)

Conclusion:
Now a day, vaginal delivery of pregnant women with 
history of previous one caesarean section with non- 
recurrent indication is established. It has been 
showed that the outcome of trail of labor in past 
caesarean delivery is acceptable, effective and safe 
for both mother and fetus, if the women is properly 
selected. This has been possible because of modern 
surgical technique, safe anesthesia, facilities for 
blood transfusion and modern electronic equipment’s 
for monitoring of the fetus during intra partum 
period. Proper counselling for trial labor and 
evaluation, of the cases of women with prior 
caesarean section has been considered a key method 
of reducing the caesarean section rate. In developing 
countries like Bangladesh, it is better to give trial of 
labor in patients who do not have absolute contra- 
indications for vaginal delivery. There are no 
standard guidelines for patients of previous cesarean 
section to attempt VBAC. There is insufficient 
evidence to recommend the mode of delivery in 
pregnancies with previous cesarean and this subject 
continues to be a matter of debate at present.

Further studies on this subjet may help plan 
appropriate strategies to reduce CS rate.

References:
1. Khotaba S, Volfson M, Tarazova L. Induction of 

labour in women with previous cesarean section using 
the double balloon device. Acta ObstetGynecolScand 
2001; 80:1041-2.

2. Mukherjee SN. Rising caesarean section rate -Review 
article. J obstetgynaecol India 2006; 56:298-300.

3. SOGC clinical practice guidelines for VBAC Catalin 
S, Buhimschilrnia A, Patel BS, Andrew M, P.Weiner 
MCP. Rupture of the uterine scar during term labour: 
contractility or biochemistry? BJOG 2005; 112:38.

4. World health organisation. Appropriate technology for 
birth. Lancet 1985;436-7.

5. British Columbia Reproductive Care Progra m. 
Obstetric guideline 8: vagina l birth after previous 
Caesarea n bi rth. J SocObstetGynaecol Ca n 1997; 
19:11258.

6. R. W. Felkin in 1879 from his article "Notes on Labor 
in Central Africa" published in the Edinburgh Medical 
Journal, volume 20, April 1884, pages 922-930

7. Naji, O, Abdallah, Y, et al, Glob. libr. women's med., 
(ISSN: 1756-2228) 2010; DOI 0.3843/GLOWM.10133

8. Da tta DC. Pregnancy with h istory of peviousCaesa 
rea n sectio n. In: Textbook of obstetrics includi ng 
pcrinatology and contraception.7th ed. Calcutta: N ew 
Central BookAgency, H iralalKonar, 2011: 327-331.

9. Dodd JM, Crowther CA, Huertas E, Guise JM, Horey 
D. Planned elective repeat caesarean section versus 
planned vaginal birth for women with a previous 
caesarean birth? Cochrane Database Syst Rev. 
2013;12:CD004224. Doi: 10.1002/14651858.pub3.

10. Ainbinder SW. Operative delivery. ID u c h e n e AH, 
Nathan L, editors. Cu rrent obstetric and gynecologic, 
d iagnosis a ndtreatment. 9th ed. N ew York: A La ng 
Med ical Books, 2003: 499-530

11. Gotoh H, Masuzaki H, Yoshida A, Yoshimura S, 
Miyamura T, Ishimaru T. Predicting incomplete 
uterine rupture with vaginal sonography during the 
late second trimester in women with prior cesarean. 
Obstet Gynecol. 2000;95 (4):596-600. doi:10.1016/ 
s0029-7844(99)00620-1

12. Zeteroglu S, Ustun Y, Engin-Ustun Y, Sahin HG, 
Kamaci M. Eight years’ experience of uterine rupture 
cases. J ObstetGynaecol 2005; 25:458-461.

13. Kayani SI, Alfirevic Z. Uterine rupture after induction 
of labor in women with PCS. BJOG 2005; 112:451.

14. McDonagh MS, Osterweil P, Guise JM. The benefits 
and risks of inducing labour in patients with prior 
caesarean delivery: a systematic review BJOG 2005; 
112:1007-15.

15. Dunn C, O’Herlihy. Comparison of maternal 
satisfaction following vaginal delivery after caesarean 
section and caesarean section after previous vaginal 
delivery. European Journal of Obstetrics & 
Gynecology and Reproductive Biology 2005; 
121:56-60.

16. Hassan A. Trial of scar and VBAC. J Ayub med coll 
Abbottabad 2005; 17:57.

17. Sur S, Mackenzie IZ. Does discussion of possible scar 
rupture influence preferred mode of delivery after CS 
B JOG 2005; 25:338.

18. Macones GA, Peipert J, Nelson DB. Maternal 
complications with vaginal birth after cesarean 
delivery: a multicenter study. Am J Obstetrics 
Gynecology 2005; 193:1656-62.

19. Paré E, Quiñones JN, Macones GA. Vaginal birth 
after caesarean section versus elective repeat 
caesarean section: assessment of maternal 
downstream health outcomes. Int J Gyn Obst 2005; 
89:319.

20. Porreco RP. Meeting the challenge of the rising 
cesarean birth rate. ObstetGynecol 1990; 75:133-6.

21. Pridjian G, Hibbard JU, Moawad AH. Cesarean: 
Changing the trends. ObstetGynecol 1991; 
77:195-200.

22. Sachs BP, KobelinC,CastroMA.The risks of lowering 
the cesarean delivery rate. N Engl J Med 1999; 
340:54-7.

23. Wing DA, Paul RH. Vaginal birth after cesarean 
section: selection and management. Clin 
ObstetGynecol 1999; 42:836-48.

24. Crowther CA, Dodd JM, Hiller JE et al (2012) 
Planned vaginal birth or elective repeat caesarean: 
patient preference restricted cohort with nested 
randomised trial. PLoS Med 9: e1001192

25. Betrán AP, Ye J, Moller AB, Zhang J, Gülmezoglu 
AM, Torloni MR. The Increasing Trend in Caesarean 
Section Rates: Global, Regional and National 
Estimates: 1990-2014. PLoS One. 2016;11(2): 
e0148343. Published 2016 Feb 5.

26. Flarnan BI, Goungs JR, Liu Y, Wolde-Tsachk G. 
Elective repeat cesarean delivery versus trial of 
labour; a prospective multicenter study. Obstetrics and 
Gynaecology 1994; 83: 927-32

27. Marx H, Wiener J, Davies NA. Survey of influence of 
patients' choice on the increase in the caesarean 
section rate. J ObstetGynaecol 2001; 21: 124-27

28. Krishnamurthy S, Fairlie F, Cameron AD, Walker JJ, 
Mackenze JR. The role of postnatal x-ray pelvimetry 
after caesarean section in the management of 
subsequent delivery. Br J ObstetGynaecol 1991; 98: 
716-18

29. Paré E, Quiñones JN, Macones GA. Vaginal birth 
after caesarean section versus elective repeat 
caesarean section: assessment of maternal 
downstream health outcomes. Int J Gyn Obst 2005; 
89:319.

30. Irvine LM. Maternal request for caesarean section: is 
it obstetrician driven? J ObstetGynaecol 2001; 21: 
37374.

31. Tongson. Success rate of VBACalMaharajNakorn 
Chiang Mai Hospital in Thai la nd. J M ed Assoc Thai 
2003; 86:829-33.

32. Health Reports has a unique Statistics Canada 
catalogue number: 82-003. The English paper version 
is 82- 003-XPE; the electronic version is 82- 003-XIE.

33. Sultana S. A study on outcome of post -Caesarean 
pregnancy at Chittag o n g Medical College Hospital 
[dissertation]. Dhaka: Bangladesh College of 
Physicians and Surgeons. 2000:39-40.

34. ACOG . Ind uction of labor for vaginal bi rth after 
Caesarean section.ObetetGyneco 12002;99 :679.

35. MM W R. V B A C - California 1996-20 00. MMW R, 
Center for Disease Control and Preventi on, 2002: 
51:996-9.



51

Evaluation of visual examination of stool as a screening test for infant MM Sarker et al

Discussion:
Cholestasis is defined as impairment in the excretion 
of bile, which can be caused by defects in 
intrahepatic-transmembrane transport of bile, or 
mechanical obstruction to bile flow. The biochemical 
features of cholestasis reflect the retention of 
components of bile in the serum.11The pattern and 
severity of each of these abnormalities varies with the 
underlying disorders. Elevated conjugated bilirubin 
is the predominant characteristic features in most of 
the causes of neonatal cholestasis.11 In biliary atresia  
the  body accumulates an excess of bilirubin, it turns 
yellow (jaundice), passes of conjugated bilirubin 
through urine cause dark urine, due to lack of bile 
pigment the stools are pale.13

With the aim to evaluate stool color as a screening 
test by visual inspection in infants with prolonged 
neonatal cholestasis this cross sectional analytic  
study was carried out in infants with prolonged 
neonatal cholestasis on 38 subjects aged 42-84 days 
in the Paediatric Gastroenterology and Nutrition 
Department of BSMMU, Dhaka. 

In this current study it was seen that mean age of 
presentation was 48.25 days, majority of the subjects 
52.6% were found in the age group of 42-56 days 
(Table:I). This study result was similar with that of 
common epidemiological background of neonatal 
cholestasis.1, 2, 10, 12 There were 55.3% were male and 
44.7% female baby and male to female ratio was 1.2: 
1(Fig:1). Previous report revealed that neonatal 
cholestasis had slightly more male predominance.5

Previous studies8, 10, 16, 17 showed that the detection of 
cholestasis rests on the clinical recognition of 
jaundice, pale stool, and/or dark urine with a palpable 
liver in most of the cases. Our present study showed 
that all the subjects presented with jaundice. 
Hepatomegaly was found in 94.7% subjects, dark 
urine 84.2%, pale stool 78.5%, bleeding 
manifestations 31.6%, infection 28.9% and 
hepato-splenomegaly was observed in 15.8% 
subjects (Table:II). Thirty (78.5%) subjects had pale 
colored stool, three (7.9%) had yellow colored and 
five (13.6%) had greenish colored stool Fig:2). 
American Academy of Pediatrics2, 5, 11 reported that 
cholestasis in neonatal period should be investigated 
for conjugated bilirubin and GGT along with other 
relevant laboratory investigations and it was seen that 
conjugated hyperbilirubinemia with a raised GGT 
level was seen in most of the cases of neonatal 
cholestasis. Similar comparable results were seen in 
the present study where mean (± SD) conjugated 
bilirubin level was 5.29 (±1.31)mg/dl and GGT 

level of the study subjects was 315±198.91 u/l 
(Table:III).

There are other several imaging investigations like 
ultrasonography and scintigraphy of hepatobiliary 
system. Kanegawa et al (2003)21 described that in 
neonatal cholestasis, "triangular cord" sign was one 
of the important signs of cholestasis. Others22, 23 
found that there were nonvisualization of gall bladder 
or bile duct occurred in subjects with neonatal 
cholestasis. Similar comparable result was showed in 
the present study where it was seen that the common 
sonographic findings of the studied subjects were non 
visualization of gall bladder 60.5%, non visualization 
of common bile duct 50%, hepatomegaly 92%, and 
Triangular cord sign at portahepatis 7.9% (TableIV). 
Scintigraphy revealed impaired excretion into 
intestine 88.9%  in majority of the subjects in this 
current study (Table:VII). Nonvisualization of 
radioactivity within the intestine was considered to 
be an abnormal result, indicating biliary obstruction 
in previous  studies.22, 23  52.6% our cases showed 
ductular proliferation,47.4% portal trait 
inflammation and 28.9% fibrosis (Table:VI) this 
finding supports  with Archana Rastogi et al.26  In this 
current series it was observed that out of 38 subjects 
30 had pale-colored stool and 8 subjects had normal 
colored stool. Among the pale-colored stool (30) 29 
subjects were diagnosed as biliary atresia and 1 other 
than biliary atresia. Among the normal colored stool 
(8) 3 were diagnosed as biliary atresia. Brown et al 
also found similar findings in his study.10 Presence of 
bile pigment in biliary atresia may be explained by In 
early stages of biliary atresia child may pass 
intermittent pale colored and normal colored stool. If 
bilirubin level high it may oozes from gut wall and 
can pigment the stool. In female child pale stool 
sometimes mixed with dark urine and may give false 
impression of pigmented stool. 11   Pale colored stool 
in other than biliary atresia can explained by in 
hepatitis ( infection, metabolic)  severe hepatic 
inflammation may cause  temporary  biliary 
obstruction and lead transient acolic (pale) 
stool.9Sensitivity of stool color in the diagnosis of 
biliary atresia was found to be 90.6%, specificity 
83.3%, accuracy 89.5%, positive predictive value 
96.7% and negative predictive value 62.5%. 
Rouzrokh et al7 observed that detection of neonatal 
cholestasis by examining the color of the stool had a 
sensitivity and specificity of 100% and 83% 
respectively with positive predictive value and 
negative predictive value of 81% and 100% 
respectively. 

Conclusion:
From the findings of the present work it can be 
concluded that stool color is a reliable indicator for 
screening neonatal cholestasis namely biliary atresia.
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Discussion:
Cholestasis is defined as impairment in the excretion 
of bile, which can be caused by defects in 
intrahepatic-transmembrane transport of bile, or 
mechanical obstruction to bile flow. The biochemical 
features of cholestasis reflect the retention of 
components of bile in the serum.11The pattern and 
severity of each of these abnormalities varies with the 
underlying disorders. Elevated conjugated bilirubin 
is the predominant characteristic features in most of 
the causes of neonatal cholestasis.11 In biliary atresia  
the  body accumulates an excess of bilirubin, it turns 
yellow (jaundice), passes of conjugated bilirubin 
through urine cause dark urine, due to lack of bile 
pigment the stools are pale.13

With the aim to evaluate stool color as a screening 
test by visual inspection in infants with prolonged 
neonatal cholestasis this cross sectional analytic  
study was carried out in infants with prolonged 
neonatal cholestasis on 38 subjects aged 42-84 days 
in the Paediatric Gastroenterology and Nutrition 
Department of BSMMU, Dhaka. 

In this current study it was seen that mean age of 
presentation was 48.25 days, majority of the subjects 
52.6% were found in the age group of 42-56 days 
(Table:I). This study result was similar with that of 
common epidemiological background of neonatal 
cholestasis.1, 2, 10, 12 There were 55.3% were male and 
44.7% female baby and male to female ratio was 1.2: 
1(Fig:1). Previous report revealed that neonatal 
cholestasis had slightly more male predominance.5

Previous studies8, 10, 16, 17 showed that the detection of 
cholestasis rests on the clinical recognition of 
jaundice, pale stool, and/or dark urine with a palpable 
liver in most of the cases. Our present study showed 
that all the subjects presented with jaundice. 
Hepatomegaly was found in 94.7% subjects, dark 
urine 84.2%, pale stool 78.5%, bleeding 
manifestations 31.6%, infection 28.9% and 
hepato-splenomegaly was observed in 15.8% 
subjects (Table:II). Thirty (78.5%) subjects had pale 
colored stool, three (7.9%) had yellow colored and 
five (13.6%) had greenish colored stool Fig:2). 
American Academy of Pediatrics2, 5, 11 reported that 
cholestasis in neonatal period should be investigated 
for conjugated bilirubin and GGT along with other 
relevant laboratory investigations and it was seen that 
conjugated hyperbilirubinemia with a raised GGT 
level was seen in most of the cases of neonatal 
cholestasis. Similar comparable results were seen in 
the present study where mean (± SD) conjugated 
bilirubin level was 5.29 (±1.31)mg/dl and GGT 

level of the study subjects was 315±198.91 u/l 
(Table:III).

There are other several imaging investigations like 
ultrasonography and scintigraphy of hepatobiliary 
system. Kanegawa et al (2003)21 described that in 
neonatal cholestasis, "triangular cord" sign was one 
of the important signs of cholestasis. Others22, 23 
found that there were nonvisualization of gall bladder 
or bile duct occurred in subjects with neonatal 
cholestasis. Similar comparable result was showed in 
the present study where it was seen that the common 
sonographic findings of the studied subjects were non 
visualization of gall bladder 60.5%, non visualization 
of common bile duct 50%, hepatomegaly 92%, and 
Triangular cord sign at portahepatis 7.9% (TableIV). 
Scintigraphy revealed impaired excretion into 
intestine 88.9%  in majority of the subjects in this 
current study (Table:VII). Nonvisualization of 
radioactivity within the intestine was considered to 
be an abnormal result, indicating biliary obstruction 
in previous  studies.22, 23  52.6% our cases showed 
ductular proliferation,47.4% portal trait 
inflammation and 28.9% fibrosis (Table:VI) this 
finding supports  with Archana Rastogi et al.26  In this 
current series it was observed that out of 38 subjects 
30 had pale-colored stool and 8 subjects had normal 
colored stool. Among the pale-colored stool (30) 29 
subjects were diagnosed as biliary atresia and 1 other 
than biliary atresia. Among the normal colored stool 
(8) 3 were diagnosed as biliary atresia. Brown et al 
also found similar findings in his study.10 Presence of 
bile pigment in biliary atresia may be explained by In 
early stages of biliary atresia child may pass 
intermittent pale colored and normal colored stool. If 
bilirubin level high it may oozes from gut wall and 
can pigment the stool. In female child pale stool 
sometimes mixed with dark urine and may give false 
impression of pigmented stool. 11   Pale colored stool 
in other than biliary atresia can explained by in 
hepatitis ( infection, metabolic)  severe hepatic 
inflammation may cause  temporary  biliary 
obstruction and lead transient acolic (pale) 
stool.9Sensitivity of stool color in the diagnosis of 
biliary atresia was found to be 90.6%, specificity 
83.3%, accuracy 89.5%, positive predictive value 
96.7% and negative predictive value 62.5%. 
Rouzrokh et al7 observed that detection of neonatal 
cholestasis by examining the color of the stool had a 
sensitivity and specificity of 100% and 83% 
respectively with positive predictive value and 
negative predictive value of 81% and 100% 
respectively. 

Conclusion:
From the findings of the present work it can be 
concluded that stool color is a reliable indicator for 
screening neonatal cholestasis namely biliary atresia.
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