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Abstract
Background: In recent years, an increasing trend of paediatric cholecystitis is noticed in literature along with
changing spectrum of biliary tract disease.

Objectives: The study was aimed to evaluate pediatric cholecystitis pointing on its underappreciated but
important aetio-pathophysiological reasons and pattern.

Methods: This prospective type of observational study was done from November 2019 to April 2020 among a
total of 65 children of acute and chronic cholecystitis (clinical manifestation not ³72hours -acute; and for
³6months with ³3episodes-chronic). Data were collected on socio-demographic and clinical findings, laboratory
results and image (abdominal ultrasound, and HIDA scan) findings, along with operative and histopathological
(postoperative) findings.

Results: The mean age of the patients was 8.35 years, with male/female=1.17 and 48(73.8%) were from low
socioeconomic condition. Preoperatively, 42 (64.6%) patients were presented with acute cholecystitis and
23 (53.6%) were with chronic cholecystitis with the commonest symptom of upper abdominal colicky pain
57 (87.6%.) and sign of right upper quadrant tenderness 65(100.0%) in both cases. On image findings, presence
of pericholecystic fluid with biliary sludge was the major finding 27 (64.0%) and then gall stone 12 (29.0%) in
acute cholecystitis whereas in chronic cholecystitis, the commonest finding was, fibrosis of gallbladder wall
12 (52.0%) and then gallstone 8 (35.0%). All patients were treated operatively(open cholecystectomy=
35 (22.8%), laparoscopic =30 (19.5%). Post-operatively, in acute cases, thickened gallbladder wall was the
major finding 29 (69.0%), but in chronic cases, fibrosis of gallbladder wall was the commonest 13 (57.0%)
finding. Total 37 (56.4%) patients among 65 had found an association between cholecystitis and prior infestation
of diseases pathogens (typhoid enteritis 10 (15.4%) was the commonest).The type of infestation was not
independent with the type of cholecystitis but a relationship between two was present (p=0.5671).

Conclusion: Acute acalculous cholecystitis with biliary sludge accounts for the majority of paediatric cholecystitis
and there was an association between paediatric cholecystitis with prior infestation of disease pathogens.
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Introduction

Cholecystitis, an inflammatory disease of the
gallbladder, is relatively uncommon in children than
adults, however, in recent years, an increasing trend
of pediatric cholecystitis is noticed inliterature along
with changing spectrum of biliary tract disease.1-4 Yet,
most of the literature commonly emphasis on
cholelithiasis owing to haemolytic disorders or biliary
dyskinaesia rather focusing on the nature of the
cholecystitis- acute or chronic.1,4-9 Again, clean cut

diagnosis of paediatric (acute or chronic) cholecystitis

with their pathological findings is often  a challenge
because of  socio-demographic variances , the disease
process or disease pathogenesis diversity, vague

clinical manifestations  and complex clinical
situation.1,10-12,14-18 Sometimes, particularly, acute

acalculou scholecystitis (ACC) is  related to
combination of multiple factors and it’s  the

pathogenesis is yet not clearly defined.19 Again, a
relationship between prior infestation of disease
pathogens is also observed in cholecystitis of

paediatric population.11,20,21 However, still, maximum
operations are with cholelithiasis oriented, so, there

is paucity of data on pediatric cholecystitis particularly
related to under-appreciated but significant reasons
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of the disease.22 Hence, the current study was aimed
to evaluate the clinical and pathophysiological pattern
of paediatric cholecystitis focusing on its undervalued
but important reasons and predictors to ensure better

patients’ outcome with decrease morbidity.

Methods and Methods

This observational study was carried out from
November 2019-April 2020 among 65 eligible samples

out of 97 admitted cases in the department of

paediatric surgery Shaheed Suhrawardy Medical

College Hospital, Dhaka with the clinical findings

suggestive of an inflammatory biliary process either

acute or chronic belonging to age group (2-14) years
of both sexes. Patients without having any gross

cardiac, renal, pulmonary or hepatic impairment,

trauma or burn injury and with the preoperative clinical

criteria of a possible inflammatory process with

laboratory findings (an elevated white blood cell

(WBC) count, CRP, serum bilirubin label, alkaline
phosphatase label, and SGPT) or imaging and

radiographic (ultrasound, CT, or HIDA) findings that

indicated an inflammatory process were enrolled.

Clinical manifestation ³72 hours was considered as

acute whereas manifestation lasting for more than 6
months with recurrent episodes (³3 episodes) was

taken into account as chronic. Fever from the medical

notes, thickening of the gallbladder wall (³4 mm)

based on abdominal ultrasound, radiologic and /or

sonological indications of acute inflammation

included pericholecystic fluid or evidence of an
impacted stone, presence of mucosal membrane

sludge was considered. Patients underwent for HIDA

scan with the findings of delayed visualisation of the

gall bladder between 1-4 hours was considered as a

reliable sign of chronic cholecystitis. All preoperative

imaging and radiological findings were reviewed by
both the department of radiology imaging and the

pediatric surgery. Post-operative findings of biliary

sludge/Gallstone/ thickening of gall bladder wall/

fibrosis of gall bladder or biliary dyskinaesia or other

findings were correlated with histopathological report.

All included patients were of surgically treated (both
open and laparoscopically) and had postoperative

histopathology reports for final diagnosis. Pathologic

specimens with the findings of chronic inflammation

such as gall bladder wall fibrosis and without signs

of acute inflammatory changes like raised vascularity

or presence of acute inflammatory cell

microscopically were diagnosed as chronic
cholecystitis. Individuals with congenital biliary tract
abnormalities, underwent cholecystectomy for a non-
inflammatory indication or as part of a more
complicated procedure such as biliary atresia and
liver transplant or to resect a choledochal cyst or
any congenital abnormality of hepatobiliary tree were
excluded from the study. Clinical information and
laboratory data related to disease were considered.
Data were analysed by standard statistical analysis
SPSS version 17. The present study was approved
by the Institutional Review Board of Shaheed
Suhrawardy Medical College Hospital, Dhaka,
Bangladesh and National Research Ethics
Committee of Bangladesh Medical Research Council
(BMRC).

Results

The demographic distribution of patients included in
the average age range of the patients was (2-14) years
with mean age 8.35± 1.27 and 35 (22.8%) were male
and 30 (19.5%) were female (table I). Regarding
socioeconomic condition, 48(73.8%) patients were
from low socioeconomic background whereas patients
from the middle class and higher-class background
were of 12(18.5%) and 5(7.7%) respectively.

Table I: Distribution of sociodemographic
characteristics of study population

Demographic Distribution    Results

(N=65, No. in %)

Age 2-4      5(7.7%)

(Years) 4-6      8(12.3%)

6-8     17(26.2%)

8-10     13(20.0%)

10-12     12(18.5%)

12-14     10(15.4%)

Mean ± SD     8.35 ± 1.27

Sex Male     35 (22.8%)

Female     30 (19.5%)

Socioeconomic Low     48 (73.8%)

Condition Middle 12(18.5%)

High 5(7.7%)
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Table II: Distribution of Clinical manifestations

Clinical Characteristics  Results

Presenting symptoms Upper abdominal pain      57(87.7%)

Fever and chills      55 (84.6%)

Anorexia      53 (81.5%)

Vomiting      52 (80.0%)

Nausea      47 (72.3%)

Constipation      25 (38.5%)

Itching      13 (20.0%)

Presenting signs Right upper quadrant and/ or  epigastric tenderness       65 (100.0%)

Muscle guard/ rigidity       46 (70.8%)

Jaundice       33 (50.8%)

palpable tender mass over the right upper abdominal quadrant      26 (40.0%)

Table III: Observed results of clinical diseases and pathogens associated with cholecystitis

Pattern of diseases and pathogens with number No. in acute No. in chronic

cholecystitis cholecystitis

Bacterial 26 Typhoid   enteritis 10(15.4%) 6 4

Urinary tract infection 7(10.8%) 6 2

Acute gastroenteritis 4(6.2%) 4 -

Hepatitis 3(4.6%) 2 1

Pneumonia 2(3.1%) 2 -

Viral  4 Influenza 2(3.1%) 2 -

Herpes simplex infection 1(1.5%) 1 -

Cytomegalovirus infection 1(1.5%) 1  -

Others  7 Thalassemia 4(6.2%) 4

Helminthiasis 3(4.6%) 1 2

Total 37   37(56.4%) 25(23.9%) 12(13.1%)

Table IV: Association of prior infestation with pathogens and cholecystitis

Category Acute cholecystitis Chronic cholecystitis Totals

Prior infestation with pathogens 25 (23.9) [0.05] 12 (13.1) [0.09] 37

Without prior infestation with pathogens 17 (18.1) [0.07] 11 (9.9) [0.12] 28

Column Totals 42 23 65 

(c2 0.3274. The p=0.567188). The result is not significant at p <0.05, which means, the previous pathogenic infestation is not

independent with cholecystitis.
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As illustrated the clinical manifestations the most
common symptom was upper abdominalpain
57(87.69%) followed by fever and chills 55(84.6%),
anorexia 53(81.5%), vomiting, 52(80.0%), nausea
47(72.3%), constipation, 25(38.8) & itching 13 (20.0%).
Among the observed presenting sings all the patients
65(100%) had right upper quadrant &/or epigastric
tenderness, 46(70.8%) had muscle guard or rigidity,
33 (50.8%) were with jaundice and 26 (40.0%) were
presented with palpable mass over the right upper
abdominal quadrant.

From clinical presentations, duration of symptoms,
laboratory, radiological and sonological findings 42
patients (64.6%) out of 65 was diagnosed as acute
cholecystitis preoperatively and the rest 23 patients
(53.6%) was diagnosed as chronic cholecystitis. In
patients of acute cholecystitis, the preoperative
findings included biliary sludge with thickening of gall
bladder wall 64.0% was the major finding, then
gallstone with pericholecystic fluid collection in 29.0%
cases and then biliary dyskinesia in 7.0% cases
(figure 1). Contrary to this, in chronic cholecystitis
majority of the patients (52.0%) had fibrosis of
gallbladder wall and then 35.0% had gall stone, 9.0%
had biliary dyskinaesia and only 4.0% had biliary
sludge (figure 2).

The post-operative results were mostly based on per
operative findings and histopathological report (biopsy
report and noted that in acute cases (figure 3) the
thickened gallbladder wall was the major findings
(69.0%), then features of raised vascularity of gall
bladder wall (14.0%) then cholelithiasis (12.0%) and
biliary dyskinesia (5.0%) respectively. In chronic cases
fibrosis of gallbladder wall was the most common
(57.0%) finding and this is followed by   cholelithiasis
(30.0%), biliary sludge (9.0%) and biliary dyskinesia
(4.0%) (figure 4).
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Figure 1: Preoperative findings in acute cholecystitis
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Figure 2: Preoperative findings in chronic cholecystitis
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Figure 3: Postoperative findings of acute cholecystitis

On the observed results of association of several
clinical diseases and pathogens with cholecystitis,
out of 65 patients, total 37 (56.4%) cases had been
found to have a relation with prior disease or pathogens.
25(23.9%) were associated with acute cholecystitis
and rest 12(13.1%) were with chronic cholecystitis
(table III). The most common observed infectious
diseases associated with cholecystitis was typhoid

Figure 4: Postoperative findings of chronic
cholecystitis
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enteritis (15.4%) which was followed by urinary tract
infection (10.8%), acute gastroenteritis (6.2%),
hepatitis (4.6%) and pneumonia (3.1%). The common
associated viral pathogens were influenza (3.1%) and
then herpes simplex and cytomegalovirus (3.1%
equally both). Besides infectious disease, 6.2% cases
belong to thalassemia and 4.6% cases was with
helminthic infestation.

Results of the association of prior infestation with
pathogens and cholecystitis were analysed. The
means that the result was not significant 0.567188.
The previous pathogenic infestation was not
independent with cholecystitis and there had a relation
between cholecystitis and previous history of clinical
diseases and pathogens (p=0.5671).

Discussion

Though many studies reported on raising incidence

of cholecystitis and cholecystectomy in children,

however, elaboration on nature of the cholecystitis is

still underestimated.6,8 Recent advances in medical

technology, however, has made a vivid change in

diagnosis of spectrum of gallbladder diseases with

their management.9

In current study though the sample size was not very

large (n = 65), however, it was sufficient to be

considered representative of the general population

as cholecystitis is not so common in children and the

study period was too short. Here, the socio-

demographic results showed that, the mean age of

the study population 8.35 years (Mean SD 8.35± 1.27)

was co related with the two relevant studies where

the mean ages ranging was from 7.8 to 9.0 years.10,11

In terms of sex ratio very little difference was observed

between the two groups and that was 1.166 (male

and female 35, & 30 respectively). This sex distribution

was also in line with those of relevant studies.10-12

Here, most of the patients 48 (73.8%) were from low

socioeconomic background whereas 12(18.5%) and

5(7.7%) patients were from middle and higher-class

family respectively. These results correspond with the

study of Bhasin SK et al where, among 80 patients,

67.5% (n = 54) belonged to lowsocioeconomic status

and 32.5% (n = 26) from middle class.23 This represent

that though previously it has been thought that

cholecystitis has a strong relationship with upper class

family with high calorie consumption but now the

scenario may have been changed.

Regarding clinical manifestation, in both  acute and
chronic cholecystitis cases, the most common
symptom was found  upper abdominal pain 57 (87.7%)
followed by chills with fever 55 (84.61%) and then
anorexia (81.5%), vomiting (80.0%), nausea (72.0%),
constipation (38.5%) and itching (20.0%) and the most
common sign was right upper quadrant or epigastric
tenderness 65(100.0%),  then muscle guard or rigidity
(70.8%), jaundice (50.8%) and 26(40.0%) were
presented with palpable mass over the right upper
abdominal quadrant. These results noted that in both
cases (acute or chronic) upper abdominal colicky pain
57(87.7%.) was the commonest symptom and right
upper quadrant tenderness 65(100.0%) was the
commonest sign. This is because, most of the signs
and symptoms were overlapped in either cases of
acute and chronic cholecystitis and hence by clinical
presentation a clean-cut differentiation of   acute and
chronic cases was very difficult. This is correlated
with the several relevant studies where the clinical
presentation was also regarded as quite unspecific
and the diagnosis was challenging1,3,10,13.

Interestingly, in this study, there was no variation in
proportion of pre and post operatively diagnosed cases
of acute and chronic cholecystitis though there remain
variation in findings. This result contradicts with the
study result of Brain P Blackwood and Grabowski
study where the frequency of chronic cholecystitis
was more than acute one and there was a little variation
in pre and post-operative diagnostic findings.1 This
might be due to small sample size of current study.
However, in several other studies this distribution has
a positive correlation.10,12

On laboratory data analysis of this study, liver function
tests (serum bilirubin level, alkaline phosphatase level,
alanine aminotransferase (ALT) level and coagulation
profile), CRP level, triple antigens, blood culture and
bacterial culture report noted that patients with acute
attack were with higher level of tests results than
chronic attack and particularly cholecystitis
associated with infective causes had much higher level
of serum bilirubin, CRP and blood leucocytes count.
The results corelate with the study results of Lu YA
et al and Poddighe D et al where in acute
cholecystitisalanine aminotransferase (ALT) level,
leucocytes count, blood culture and bacterial culture
test  results showed more raised.10,20

The preoperative findings revealed that biliary sludge
was the commonest findings (64.0%) in acute
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cholecystitis, then gallstone (29.0%) and biliary
dyskinesia (7.0%). On the contrary, in chronic
cholecystitis, majority of the patients (52.0%) had
fibrosis of gallbladder wall, 35.0% had gall stone, 9.0%
had biliary dyskinesia and only 4.0% was with biliary
sludge. This means that in acute cases
acalculouscholecystitis and biliary sludge was the
major findings whereas in chronic cases fibrosis of
gallbladder was the major findings and in both acute
and chronic cholecystitis though gallstone was an
important finding but in chronic cholecystitis its
proportion was more significant.  These findings
corelate with those reported in the relevant
literature.10,14-16

The post-operative results illustrated that thickened
gallbladder wall and raised vascularity of gallbladder
wall was the major findings (69.0% and 57.0%
respectively) in acute cholecystitis whereas fibrosis

of gallbladder walls and features of cholelithiasis (57%
and 30% respectively) were the major finding in chronic

cholecystitis. Besides, biliary dyskinesia which was

another finding account for 5.0% in acute and 4.0% in

chronic cholecystitis respectively. Biliary sludge was

another considerable finding (9.0%) in chronic

cholecystitis.  These results symbolise that in
paediatric population cholecystitis whatever acute or

chronic may often presents with various findings

without gallstone. The results have similarity with

those reported in the relevant literatures.1,16-17

In current study, out of 65 patients 37 (56.4%) cases

with cholecystitis had been found to have relation with
prior disease or pathogens. The commonly observed

associated infectious diseases were typhoid enteritis

(15.4%) followed by urinary tract infection (10.8%) then

cute gastroenteritis (6.2%), hepatitis (4.6%) and

pneumonia (3.1%) respectively. The associated viral

pathogens were influenza (3.1%), herpes simplex and
cytomegalovirus (3.1% equally in both). Besides

infectious disease, 6.2% cases belong to thalassemia

and 4.6% cases with helminthic infestation had

association with cholecystitis. This indicates that, the

previous pathogenic infestation is not independent with

cholecystitis and there had a relation between
cholecystitis and previous history of clinical diseases

and pathogens. This study results suggest that prior

evaluation is important to identify the associated risk

factors that might cause cholestasis and that results

cholecystitis in children. In some relevant studies of

several authors there are also found association

between several diseases and pathogenic infestation
with cholecystitis.3,12 Most of these authors findings
were though with acute acalculouscholecystitis,
however, in current study the association was also
noted in both acute and chronic cases but separately
it was not statistically analysed because of small
sample size.

Conclusion

Acute acalculouscholecystitis with biliary sludge
accounts for the majority of paediatric cholecystitis
and there was an association between paediatric
cholecystitis with prior infestation of disease
pathogens.

As the current study was a single centred one with
limited a sample size with short duration with a set
criteria and parameters. So, it is to reflect the total
scenario of paediatric cholecystitis among
Bangladeshi children. Hence, to ascertain a complete
picture with an advance outcome, a large scale
nationally representative sample involving other tertiary
hospitals and health centres of the country
recommended.
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