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Abstract

Streszczenie

Introduction and objective: In recent years, there has been an increase in the incidence of cholelithiasis in the paediatric
population. Most patients have an asymptomatic course of the disease; however, some children may experience serious
complications. The aim of this study was to analyse the clinical features, risk factors, and complications in paediatric patients
diagnosed with cholelithiasis. Materials and methods: A retrospective analysis was conducted on 106 patients, including
59 girls and 47 boys aged 2 months to 17 years, diagnosed with cholelithiasis between 2013 and 2022. Results: The study
group was stratified into five subgroups based on clinical diagnoses: asymptomatic cholecystolithiasis, symptomatic
cholecystolithiasis, complicated cholecystolithiasis, choledocholithiasis with cholestasis, and choledocholithiasis with acute
pancreatitis. Younger children exhibited a higher prevalence of asymptomatic cholecystolithiasis compared to older patients.
The predominant clinical symptoms included abdominal pain, vomiting, and jaundice. A significant prevalence of overweight
and obesity was noted. In 36.6% of patients diagnosed with choledocholithiasis, gallstones were visualised on cholangio-MRI
despite normal findings on ultrasound examination. The most common complications were cholecystitis, acute pancreatitis,
and cholangitis. The primary risk factors identified in the study population were comorbidities, excessive nutritional status,
and a positive family history of cholelithiasis. Additionally, a significant group of children using psychiatric medications was
identified. Conclusions: An increasing incidence of cholelithiasis is observed in the paediatric population, also in the
youngest age groups. Co-occurring diseases, medications, and obesity undoubtedly play a role. The use of psychiatric
medications should be considered as a possible risk factor for cholelithiasis in children.

Keywords: children, risk factors, cholestasis, gallstones, cholelithiasis

Wprowadzenie i cel: W ostatnich latach obserwuje si¢ wzrost czgstosci wystepowania kamicy zoétciowej w populacji
pediatrycznej. U wigkszosci pacjentéw przebieg choroby jest bezobjawowy, jednak u niektérych dzieci moga wystapi¢
powazne powiktania. Celem badania byta analiza cech klinicznych, czynnikéw ryzyka i powiklan wystepujacych u dzieci
z kamicg zélciowq. Material i metody: Retrospektywna analiza objeta 106 pacjentéw, w tym 59 dziewczynek i 47 chlopcow,
w wieku od 2 miesiecy do 17 lat, u ktérych w latach 2013-2022 rozpoznano kamice z6élciowa. Wyniki: Grupe badang
podzielono na pie¢ podgrup wedlug rozpoznania klinicznego: bezobjawowa kamica pecherzyka zdlciowego, objawowa
kamica pecherzyka zoéiciowego, powiklana kamica pecherzyka zdétciowego, kamica przewodowa z cholestaza i kamica
przewodowa z ostrym zapaleniem trzustki. U mlodszych dzieci czestszy byl bezobjawowy przebieg kamicy pecherzyka
26lciowego w poréwnaniu ze starszymi pacjentami. Wéréd objawéw klinicznych dominowaly béle brzucha, wymioty
i z6ltaczka. Zauwazono istotng czesto$¢ wystepowania otytosci i nadwagi. U 36,6% pacjentéw z rozpoznang kamica
przewodowa kamienie zotciowe byly widoczne jedynie w badaniu cholangio-MRI, przy prawidtowym wyniku badaniu
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ultrasonograficznego. Najczestszymi powiklaniami kamicy zéiciowej byty zapalenie pecherzyka zélciowego, ostre zapalenie
trzustki i zapalenie drog zélciowych. Gtéwne czynniki ryzyka w badanej grupie stanowity choroby wspoélistniejace,

nieprawidtowy stan odzywienia i dodatni wywiad rodzinny w kierunku kamicy zétciowej. Dodatkowo zidentyfikowano
znaczaca grupe dzieci stosujacych leki psychiatryczne. Wnioski: Obserwuje sie zwiekszong czesto$¢ wystepowania kamieni

z6lciowych w populacji pediatrycznej, réwniez w najmiodszej grupie wiekowej. Niewatpliwie wplyw na ten stan maja choroby
wspolwystepujace, przyjmowane leki i otytoéé. Stosowanie lekéw psychiatrycznych nalezy bra¢ pod uwage jako mozliwy

czynnik ryzyka kamicy zdlciowej u dzieci.

Stowa kluczowe: dzieci, czynniki ryzyka, cholestaza, kamienie z6lciowe, kamica zélciowa

BACKGROUND

he term “cholelithiasis” refers to the presence of de-

posits that form in the bile system, usually in the

gallbladder and less commonly in the bile ducts.
Although this condition is considered much less common
in children than in adults, an increasing trend has been
observed in the paediatric population in recent years!-*.
The literature reports the prevalence of cholelithiasis in the
children and adolescent population as approximately 0.1%
to 1.9%. In Poland, detailed studies specifically examin-
ing the prevalence of paediatric cholelithiasis are currently
lacking. Notably, there is a concerning global trend of cho-
lelithiasis being diagnosed in increasingly younger patients,
which correlates with the rising rates of childhood obesity
and associated metabolic disorders®>®. Studies have also
demonstrated a correlation between increasing age and the
prevalence of cholelithiasis in children®.
Most children with cholelithiasis have at least one risk fac-
tor for gallstone development, such as female sex, famil-
ial history, obesity, prior bariatric surgery, haemolytic anae-
mia (mainly caused by thalassemia or sickle cell disease),
drug exposure (ceftriaxone treatment, diuretic therapy, par-
enteral nutrition), or other comorbidities (congenital heart
disease, prematurity, malabsorptive gastrointestinal con-
ditions, non-alcoholic fatty liver disease, primary scleros-
ing cholangitis)'-?". Additionally, research indicates a pos-
sible relationship between microbiota abnormalities and
cholelithiasis1%252%),
In recent decades, the incidence of cholelithiasis in chil-
dren has increased, primarily due to the epidemic of pae-
diatric obesity. A recent study has shown that the number
of paediatric cholecystectomies has increased significant-
ly over the past 20 years, along with an increase in the av-
erage body mass index (BMI) of the studied population.
This likely indicates a link between the rising obesity rates
and the increasing prevalence of symptomatic cholelithia-
sis in children. In addition, the same study reported that
diagnoses such as hereditary spherocytosis decreased from
63.6% to 11.8% of indications for cholecystectomy, while
the proportion of cholesterol stones increased from 27.3%
to 70.6%?. Multiple studies have established an associa-
tion between obesity and the occurrence of cholelithiasis.
The main factors contributing to gallstone formation are
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the oversaturation of bile with cholesterol and gallblad-
der dysmotility. Cholesterol supersaturation can be caused
by increased cholesterol synthesis or enhanced hepatic cho-
lesterol uptake. Obese individuals have increased hydroxy-
3-methylglutaryl-coenzyme A activity and, consequently,
higher hepatic secretion of biliary cholesterol. Excess cho-
lesterol precipitates and forms stones. Cholesterol is also
stored in the gallbladder wall, causing stiffness and im-
pairing gallbladder peristalsis. The remaining bile in the
gallbladder increases the likelihood of cholesterol crystals
formation®3132),

In most cases, cholelithiasis in the paediatric population
has an asymptomatic course®?**?. The most common symp-
toms are jaundice, vomiting, nausea, abdominal pain, and
abdominal distension"!32*343%) Symptomatic cholelithiasis
in children is associated with high rates of common extra-
hepatic cholestasis and pancreatitis®®. In some cases, com-
plications may present as the first symptom of the disease.
In such instances, a severe and life-threatening course is
possible?,

Most patients with asymptomatic cholelithiasis exhibit no
laboratory abnormalities. Elevated cholestasis indicators
can be found in patients with biliary obstruction - choled-
ocholithiasis. Raised serum amylase activity is diagnostic of
acute biliary pancreatitis. Increased inflammatory parame-
ters are observed in some patients, particularly those with
cholecystitis, cholangitis, or pancreatitis. To confirm a di-
agnosis, abdominal ultrasonography is the initial investiga-
tion of choice®*?*”). Magnetic retrograde cholangiopancre-
atography (MRCP) is more sensitive for detecting bile duct
and pancreatic abnormalities and can be used when ultra-
sound findings are inconclusive®*”). Endoscopic retrograde
cholangiopancreatography (ERCP) is both a diagnostic and
therapeutic procedure®.

Treatment aims to relieve the symptoms of cholelithiasis
and to minimise the risk of complications and recurrence.
Laparoscopic cholecystectomy is the gold-standard treat-
ment for symptomatic cholelithiasis(®?24373%)_ Accepted
treatment techniques also include ERCP and exploration
of the common bile duct (CBD), performed either openly
or laparoscopically (laparoscopic common bile duct explo-
ration, LCBDE)®0:3739),

This study aims to analyse the risk factors, clinical course,
and complications of cholelithiasis and to provide insights
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into the clinical implications that may be relevant for the
diagnosis and management of cholelithiasis in paediatric
patients treated at the Department of Paediatrics and the
Gastroenterology Outpatient Clinic of Upper Silesian Child
Health Centre, Medical University of Silesia in Katowice,
from 2013 to 2022.

METHODS

The retrospective analysis included medical records
of 106 children aged 2 months to 17 years (mean age
11.65 * 5.09 years) with the diagnosis of cholelithiasis.
These patients were treated at the Department of Paediatrics
and the Paediatric Gastroenterology Outpatient Clinic of
Upper Silesian Child Health Centre, Medical University
of Silesia in Katowice, between 1 January 2013 and 31
December 2022. Inclusion criteria comprised a diagnosis
of cholelithiasis confirmed by imaging tests (ultrasonogra-
phy and/or cholangio-MRI) and patient age in the range of
over 30 days and under 18 years. Exclusion criteria includ-
ed the absence of gallstones on imaging tests and lack of pa-
tient consent. The primary outcome was the clinical course
of cholelithiasis, including the age at diagnosis. The second-
ary outcome included possible risk factors for cholelithia-
sis in the paediatric population. Data evaluated included
hospitalisation duration, clinical symptoms, nutritional sta-
tus, and laboratory tests (indicators of cholestasis, parame-
ters of hepatocyte damage, and inflammation parameters).
Moreover, imaging test results, course of treatment, compli-
cations, and risk factors were analysed.

Patients underwent various treatment methods for choleli-
thiasis, including ERCP, laparoscopic cholecystectomy, and
pharmacological treatment.

The ERCP procedure was performed using the Olympus
TJF-145 device under general anaesthesia administered
by the anaesthesiology team. The endoscope was ad-
vanced into the duodenum, the ampulla of Vater was vi-
sualised, and the bile ducts were catheterised for cholan-
giopancreatography. When required, the ERCP procedure
was extended to include sphincterotomy, stone extraction
with a Dormia basket, or stent placement in narrow bile
ducts.

Cholecystectomy was performed using the laparoscop-
ic method under general anaesthesia in the paediatric sur-
gery department. Insufflation was performed with a Veress
needle inserted below the umbilicus, maintaining the pres-
sure in the pneumoperitoneum at 10-12 mm Hg. The stan-
dard surgical approach with four ports was used (a 10 mm
trans-umbilical port, a 10 mm port in the midline below the
xiphoid process of the sternum, and two 5 mm ports in the
right subcostal area - in the midclavicular line and slightly
laterally). After dissection, the cystic duct and cystic artery
were clipped in two places and cut between them. The gall-
bladder was then separated from the liver bed and removed
through the umbilical incision. In cases of a large gallblad-
der with numerous deposits, a laparoscopic bag was used.

PEDIATR MED RODZ Vol. 20 No. 4, p. 409-417

Based on the clinical presentation, the patients were divid-

ed into five subgroups:

« subgroup 1: asymptomatic cholecystolithiasis — 30/106
patients (28.3%);

o subgroup 2: symptomatic uncomplicated cholecystolithi-
asis — 25/106 patients (23.58%);

« subgroup 3: complicated cholecystolithiasis - 7/106 pa-
tients (6.6%);

« subgroup 4: choledocholithiasis with cholestasis — 32/106
patients (30.19%);

« subgroup 5: choledocholithiasis with acute pancreatitis —
12/106 patients (11.32%).

Statistical analysis was performed using Statistica 13.3 soft-

ware. Missing data were handled by excluding participants

who had one or more missing values during calculations

(complete case analysis). Quantitative variables were pre-

sented in the form of arithmetic mean and standard devia-

tion or median and interquartile range. Qualitative variables

were presented in the form of absolute values and percent-

ages. Intergroup differences for quantitative variables were

assessed by analysis of variance or the Kruskal-Wallis

test. The chi-square test was used for qualitative variables.

The normality of data distribution was assessed by the

Shapiro-Wilk test. The criterion of significance was as-

sumed at the level of p < 0.05.

RESULTS
Patients’ characteristics

A total of 106 paediatric patients, including 59 (55.66%)
females and 47 (44.34%) males, with a slight female pre-
dominance (1.2:1), were diagnosed with asymptomatic
cholecystolithiasis (30/106), symptomatic uncomplicated
cholecystolithiasis (25/106), complicated cholecystolithia-
sis (7/106), choledocholithiasis with cholestasis (32/106),
choledocholithiasis with acute pancreatitis (12/106). There
were 61 patients (57.54%) treated at the Department of
Paediatrics and 45 patients (42.45%) receiving treatment
at the Paediatric Gastroenterology Outpatient Clinic.
The mean age of the patients was 11.65 + 5.09 years, with

Variables Total (N =106)

Female 59/106 (55.7%)
Gender

Male 47/106 (44.3%)

0-2 years 9/106 (8.5%)
Age 2-10years 25/106 (23.6%)

>10 years 72/106 (67.9%)

Asymptomatic cholecystolithiasis 30/106 (28.3%)

Symptomatic uncomplicated

cholecystolithiasis 25/106 (23.6%)
Diagnosis . o

Complicated cholecystolithiasis 7/106 (6.6%)

Choledocholithiasis with cholestasis 32/106 (30.2%)

Choledocholithiasis with acute pancreatitis | 12/106 (11.3%)

Tab. 1. Clinical characteristics of the study group

DOI: 10.15557/PiMR.2024.0063
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Median age at diagnosis (IQR) (p < 0.01)
Asymptomatic cholecystolithiasis | 3.5 years (IQR: 1-10)

Symptomatic uncomplicated
cholecystolithiasis

Complicated cholecystolithiasis
Choledocholithiasis with cholestasis

Choledocholithiasis with acute
pancreatitis

10 years (IQR: 5-12)

14 years (IQR: 10-15)
14 years (IQR: 9-15)

14 years (IQR: 13-16)

Diagnosis

Tab. 2. Median age at diagnosis by subgroups

ages ranging from 2 months to 17 years. Children over
10 years of age constituted the largest group of patients.
General information is shown in Tab. 1.

Among the hospitalised patients, the mean hospitalisation
time was 9.92 + SD 5.8 days. The difference in hospitalisa-
tion times between the groups, divided according to diag-
nosis, was at the limit of statistical significance (p = 0.06).
The longest hospitalisation time, 12.5 + SD 7.78 days, was
observed in the group of patients with choledocholithiasis
with acute pancreatitis, compared to 10.83 + SD 6.1 days in
patients with choledocholithiasis and 7.03 + 2.35 days in
those with symptomatic uncomplicated cholelithiasis.

In the entire study group, cholelithiasis was diagnosed at
a median age of 11 years (interquartile range, IQR: 3-14).
The age of diagnosis differed between the individual groups
of patients (p < 0.01). Younger children more often present-
ed with an asymptomatic or uncomplicated course of cho-
lecystolithiasis, while older children had higher rates of
complications, choledocholithiasis, and acute pancreatitis.
Detailed data are presented in Tab. 2.

Clinical features

In the total group, 69/106 (65.09%) patients were symptom-
atic. The most common presenting symptoms were abdom-
inal pain, vomiting, and jaundice. Only 19/45 (42.22%) pa-
tients from the outpatient clinic group showed symptoms,

Clinical symptoms Total
Abdominal pain 71/106 (66.98%)
Vomiting 31/106 (29.24%)
Jaundice 21/106 (19.81%)
Itchy skin 20/106 (18.87%)
Acholic stools 4/106 (3.77%)
Fever 3/106 (2.83%)

Tab. 3. Clinical symptoms of cholelithiasis

Percentile range Total
<3 3/95 (3.16%)
3-10 5/95 (5.26%)
Body mass index 10-90 47/95 (49.47%)
90-97 14/95 (14.74%)
>97 26/95 (27.37%)

Tab. 4. Body mass index of the study group

DOI: 10.15557/PiMR.2024.0063

compared to 50 (82%) children from the hospital group.
The leading symptoms are presented in Tab. 3.

Nutritional status

The nutritional status of patients was assessed using BMI
values referenced to percentile charts. Normal BMI was
found in 47/95 (49.47%) patients. Among 40/95 (42.11%)
patients with high BMI, 14/95 (14.74%) children were over-
weight and 26/95 (27.37%) were obese. There was no dif-
ference in BMI between patients grouped by diagnosis
(p > 0.05). Complete data are presented in Tab. 4.

Laboratory tests

Among the numerous laboratory test results analysed, the
most frequently abnormally elevated parameters were gam-
ma-glutamyl transferase (GGT), aspartate aminotransfer-
ase (AST), alanine aminotransferase (ALT), and bilirubin.
Moreover, lipid metabolism disorders, including hyper-
cholesterolemia and hypertriglyceridemia, were found in
7/106 (6.6%) and 9/106 (8.49%) patients, respectively.
No disturbances in calcium and phosphate metabolism
were observed in the study group. Detailed results of labo-
ratory tests are presented in Tab. 5.

Imaging tests

All the patients underwent abdominal ultrasonography,
which revealed gallstones in 87.7% of cases. The most com-
mon findings in ultrasound were features of cholecysti-
tis, fluid in the abdomen/pleural cavity, and features of
acute pancreatitis. In all patients with gallbladder depos-
its on ultrasound, cholecystostomy confirmed the pres-
ence of gallbladder stones. In inconclusive cases, mag-
netic resonance cholangiopancreatography (MRCP) was
performed. Cholangio-MRI examination was conducted
in 28 patients (26.4%). Interestingly, gallstones in the bile
ducts were observed in MRI, but not in ultrasound, in 8/22

Parameter | Valuerange | Median T‘\)r:iatlhn:l;l:lgfrrnzfl '::::ﬁ?:s
GGT [U/L] 8.0-1,098.0 9% 59/106 (55.66%)
AST[U/L] 10.0-955.0 62 56/106 (52.83%)
ALT[U/L] 7.0-798.0 57 53/106 (50%)

T“&'fﬁg:;‘f;"“ 041-7819 | 153 49/106 (46.23%)
D”f;fnb;'l'/’t‘]b'” 07-3909 | 41 40/106 (37.74%)
CRP [mg/L] 0.2-181.6 3.25 26/106 (24.53%)
Amylase [U/L] | 3.0-7773.0 4 16/106 (15.09%)
WBC[10%/uL] | 3.55-23.86 8 16/106 (15.09%)
ALT - alanine transaminase; AST — asparagine transaminase;
CRP — C-reactive protein; GGT — gamma-glutamyl transpeptidase;
WBC - white blood count.

Tab. 5. Basic laboratory test results of the examined patients

PEDIATR MED RODZ Vol. 20 No. 4, p. 409-417
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Type of examination Findings Total
Gallstones 93/106 (87.7%)
Features of cholecystitis 17/106 (16%)
Fluid in abg:\zlt?allpleural 13106 (12.26%)
Ultrasound Features of acute pancreatitis | 6/106 (5.66%)
Hydrocele 4/106 (3.77%)
Hepatomegaly 4/106 (3.77%)
Features of cholangitis 2/106 (1.89%)
Gallstones 22/28 (78.57%)
Features of cholecystitis 5/28 (17.86%)
Features of acute pancreatitis | 4/28 (14.29%)
MR Features of cholangitis 2/28 (7.14%)
Fluid in abg:vr?ti;al/pleural 228 (7.14%)
Hydrocele 1/28 (3.57%)
MRI — magnetic resonance imaging.

Tab. 6. Findings from the imaging tests (ultrasound and MRI)

(36.6%) patients with choledocholithiasis. The predominant
findings in MRI were features of cholecystitis and signs of
acute pancreatitis. Other findings or complications detected
during imaging examinations are presented in Tab. 6.

Treatment

A total of 18 ERCPs were performed on 106 patients (16.9%).
Among this group, there were 17 (94.44%) biliary sphincter-
otomies. Stone extraction was performed in 9/18 (50%) pa-
tients, while in the other half of cases (9/18 patients), the
procedure revealed spontaneous stone extraction. Stents

50%

were used for biliary drainage in 2/18 (11.11%) patients.
The remainder of the clinical group was treated symptomat-
ically. All patients with symptomatic cholecystolithiasis, cho-
ledocholithiasis, and biliary pancreatitis were urgently re-
ferred for cholecystectomy (76/106, 71.7%). To date, only
40/76 (52.63%) qualified patients have undergone cholecys-
tectomy, all with a laparoscopic approach. There were only
2/40 (5%) complications of cholecystectomy in the study
group. The first complication was postoperative stricture of
the bile ducts, which occurred in one of the youngest pa-
tients (10 months old) in the study group. The stricture was
removed during laparoscopic surgery. The second compli-
cation was iatrogenic damage to the bile ducts - the clip had
covered the common hepatic duct. During laparoscopic re-
operation, the clip was removed from the common hepatic
duct, and a Kehr’s drain was placed.

Complications

Overall, 35/106 (33%) children presented with 48 complica-
tions of cholelithiasis. Cholecystitis was the most common
complication, followed by acute pancreatitis and cholan-
gitis. There were only two complications, both acute pan-
creatitis, in the outpatient clinic group (2/45, 4.44%), com-
pared to the hospital group with 33 complications (33/61,
54.1%). Detailed information about the complications is
presented in Fig. 1.

Risk factors

The leading risk factors for cholelithiasis in the study group
were comorbidities, including endocrinological, haemato-
logical, and oncological diseases, present in 40.57% of pa-
tients. The second most common risk factor was excessive
body weight, observed in 37.74% of patients. Positive family

45.83%

40%

30%
25.00%

Percentage [%]

20%

10%

0%

Cholecystitis

Acute pancreatitis
Fig. 1. Complications of cholelithiasis in the study group
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12.50%

10.42%

2.10% 2.10%

Cholangitis

Hydrocele Empyema  Cardiopulmonary failure
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. Number of patients
Risk factor (%)
Comorbidities 43/106 (40.57%)
Overweight and obesity 40/106 (37.74%)
Family history of cholelithiasis 16/106 (15.09%)
Psychotropic drugs 13/106 (12.26%)
Total 12/106 (11.32%)
Significant perinatal history Prematurity 12/106 (11.32%)
NEC 4/106 (3.77%)
Total 12/106 (11.32%)
. o Hypothyroidism 9/106 (8.49%)
Endocrinological disorders pC0S 2/106 (1.89%)
Hypopituitarism 1/106 (0.94%)
Total 12/106 (11.32%)
_— Ceftriaxone 5/106 (4.72%)
Other medications Spironolactone 4/106 (3.77%)
Furosemide 3/106 (2.83%)
Total 12/106 (11.32%)
- N Hypertriglyceridemia 9/106 (8.49%)
Lipid metabolism disorders Hypercholesterolemia 7/106 (6.6%)
Abetalipoproteinemia 1/106 (0.94%)
Total 7/106 (6.6%)
—_ NASH 4/106 (3.77%)
Liver diseases PSC 2/106 (1.89%)
PFIC 1/106 (0.94%)
History of parenteral
nutrition 6/106 (5.66%)
Rapid weight loss 6/106 (5.66%)
Defect of gallbladder
and biliary tract 5/106 (4.72%)
Haemolytic anaemia 5/106 (4.72%)
Trisomy 21 4/106 (3.77%)
Oncological diseases 3/106 (2.83%)
NASH — non-alcoholic steatohepatitis; NEC — necrotising enterocolitis;
PCOS — polycystic ovary syndrome; PFIC — progressive familial intrahepatic
cholestasis; PSC — primary sclerosing cholangitis.

Tab. 7. Analysed risk factors for cholelithiasis in the study group

history, prematurity, and use of certain medications were
found to be other important risk factors.

Depending on the age of diagnosis, for patients with gall-
stones before the age of 2 years, the dominant risk factors
were prematurity (7/25) and congenital disorders (8/25),
such as anatomical defects of the gallbladder and bile ducts,
congenital heart defects, trisomy 21, or serious infections
(7/25). In the population of children diagnosed after the age
of 10 years, the dominant risk factor was obesity or over-
weight, observed in 28/54 patients.

In addition, the study found that another significant risk
factor, not typically associated with cholelithiasis in chil-
dren, may be psychiatric medications. The use of these
drugs was reported in 13/106 (12.26%) patients. The drugs
belonged to the following groups: atypical antipsychotics
(6/13), hydroxyzine (6/13), selective serotonin reuptake in-
hibitors (SSRIs) (3/13), classic antipsychotics (2/13), and
benzodiazepines (1/13). Considering potential confound-
ing factors in this study, 8/13 patients taking psychiatric
medications were overweight or obese, and 5/13 patients
had other comorbidities.
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No disorders of calcium and phosphate metabolism were
observed in the study group. Detailed data on identified risk
factors are presented in Tab. 7.

DISCUSSION
Prevalence of cholelithiasis

The prevalence of cholelithiasis in children is increasing,
likely due to the higher number of patients with comorbid-
ities such as obesity and wider access to imaging tests®4?.
The global prevalence of cholelithiasis in children rang-
es from 0.15 to 0.22%, but some sources indicate that the
number of patients is underestimated and could reach as
high as 2%, or even 6% in obese children!>??).

Risk factors

According to our study results, comorbidities and excessive
body weight represent the most frequently observed risk fac-
tors for paediatric cholelithiasis. However, the predisposing
factors vary significantly depending on age. Prematurity and
its complications, congenital disorders, and infections pre-
dominate in younger children, while in older children, the
metabolic consequences of obesity have an increasing impact.
This study aligns with the finding that excessive body
weight is a significant risk factor for cholelithiasis®®%3D,
In a Polish perspective study, children with cholelithia-
sis were more frequently overweight (35.6% vs. 18.4%,)
and obese (12.2% vs. 6.7%) than controls“?. This study
shows a higher percentage of obese children, com-
pared to the range of 7% to 21% presented in previous
studies®*612-14283233) The higher rate of obesity in this study
may be explained by the increasing prevalence of obesity
in the Polish paediatric population. Considering the data
on the increasing incidence of obesity and overweight in
children, cholelithiasis may become a significant paediatric
problem in the coming years“?. The promotion of a healthy
lifestyle should focus on the prevention of cholelithiasis
in children.

Other studies confirm that comorbidities are among the
leading risk factors, although this may vary depend-
ing on the study population. Overall, haemolytic diseas-
es were the most frequent, but in this Polish group, the
most common disorders were endocrine diseases, while
in the Korean study, it was hepatitis®!®!?). Similarly, cer-
tain drugs (furosemide, antiepileptic drugs, octreotide,
ceftriaxone) may contribute to cholelithiasis in up to 25%
of children®. Among these, ceftriaxone is the most com-
mon risk factor for gallstones, especially in younger chil-
dren and those treated over prolonged periods with high
doses due to bacterial meningitis. In most cases, gallstones
resolve after discontinuation of drugs®#". Despite the nu-
merous known risk factors, the unknown aetiology of cho-
lelithiasis still accounts for more than half of cases in the
paediatric population®!42),
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Psychiatric drugs as a potential risk factor
for cholelithiasis

During the analysis of the study group, it was observed that
drugs typically associated with cholelithiasis were rarely pres-
ent when considered individually by drug groups. However,
many children used psychiatric medications (atypical anti-
psychotics, hydroxyzine, SSRIs, classic antipsychotics, ben-
zodiazepines), which are not typically linked to cholelithiasis.
The data on the influence of psychiatric medications in the
pathophysiology of cholelithiasis are limited, especially in
the paediatric population. One study showed that ultra-
sound examinations revealed gallstones in 25% of psychi-
atric patients. It also found that the presence of gallstones
correlated with the duration of neuroleptic use, implying
that long-term neuroleptic treatment may be an important
factor in the increased risk of cholelithiasis“?. However, in
the case of this study, overlapping factors were not men-
tioned. Despite the extensive knowledge about cholelithi-
asis, future research should focus on examining new risk
factors, including the use of psychiatric medications.

Variable course depending
on the age of patients

This study indicates that older children are more frequently
diagnosed with cholelithiasis, but the wide age range in the
study group suggests that the disease can occur at any age,
from infancy to adolescence.

Moreover, our observation that asymptomatic courses are
more characteristic for younger age groups and complicated
courses are more frequent in older children is consistent with
the findings reported by other authors. Tuna Kirsaclioglu
et al. showed that the mean age of patients with complicated
cholelithiasis (12 years) was significantly higher than others
(8 years), and Sarrami et al. reported that children older than
12 years presented a higher rate of choledocholithiasis and
acute pancreatitis®'2!>%2_ This disproportion may be ex-
plained by the early detection of gallstones in young asymp-
tomatic patients due to the widespread use of ultrasonogra-
phy in children with burdened pregnancy, childbirth history,
or other related comorbidities®®. Furthermore, the literature
reports that obesity also increases the risk of cholelithiasis-
related complications®?, which may explain the higher rates
of complications in adolescents. Moreover, Losa et al. found
in their multivariate regression model that children over the
age of 10 years were more likely to develop complications,
while children under 2 years had a higher rate of spontane-
ous resolution of cholelithiasis?, which is similar to our ob-
servations. Tannuri et al. observed that 25.1% of children pre-
sented with complications as the first sign of cholelithiasis®.
Overall, it should be noted that the rates of complications
seem to be higher in children than in adults®.

According to this study, the occurrence of complications
correlates with the age of the children and age-related pre-
disposing factors, which in younger children lead to early
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detection of gallstones via ultrasound, while adolescents are
typically diagnosed when complications occur. Early detec-
tion of cholelithiasis, even in asymptomatic paediatric pa-
tients, may be significant in the differential diagnosis of
abdominal pain. It may contribute to shortening the diag-
nostic process in cases of biliary colic or complications and
be crucial for older, obese children, in whom complications
occur more frequently.

Diagnostics and treatment

Abdominal ultrasound is the examination of choice for cho-
lelithiasis but has certain limitations. This study aligns with
the findings that, in cases of suspected choledocholithiasis,
normal ultrasound results have insufficient sensitivity and
may be falsely reassuring. Similar to our results, Isherwood
et al. reported that 30/71 patients (42.25%) with choledocho-
lithiasis and normal ultrasound results showed findings on
MRCP“**), In contrast, Stock et al. reported that only 7% of
children with choledocholithiasis had false-negative ultra-
sound results, suggesting that MRI provides little additional
information in children with a normal ultrasound image of
the common bile duct, except in patients with pancreatitis or
persistent symptoms"“®. Therefore, when choledocholithia-
sis is suspected, ultrasound may be insufficient, and diagnos-
tics should be always extended if clinical symptoms worsen.
ERCP is crucial in the treatment of choledocholithiasis,
serving as both a sensitive diagnostic tool and a therapeu-
tic option, even in paediatric cases. Complications like pan-
creatitis and cholangitis in children from ERCP are similar
to adults, occurring at a frequency of 0-10%“"9.

In paediatric patients, common bile duct exploration
(LCBDE) has emerged as a secure and effective approach
for managing both choledocholithiasis and cholelithiasis
concurrently, without the need for papillotomy or fluoros-
copy. LCBDE is a reliable and efficient option when per-
formed by a proficient surgeon and shortens the hospi-
tal stay>->!). However, LCBDE is a relatively new method,
poorly available for paediatrics in some countries, includ-
ing Poland. Interestingly, a multicentre, retrospective cohort
study by Rauh et al. revealed that, in cases of paediatric cho-
ledocholithiasis, upfront laparoscopic cholecystectomy, fol-
lowed by intraoperative cholangiogram and possible tran-
scystic LCBDE, is associated with fewer ERCPs, shorter
hospital stays, and fewer complications than the tradition-
al approach (ERCP followed by laparoscopic cholecystec-
tomy)©?. More research is needed to promote this method
and compare its effectiveness with the more available ap-
proach of ERCP, especially in countries with poor availabil-
ity of this method, like Poland.

LIMITATIONS
This study has several limitations that should be acknowl-

edged. The quality of the results is influenced by the ret-
rospective design and the limited sample size due to the
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recruitment of patients from a single research centre. Some
variables may lack some details, such as family history, past
medical history, and previously taken medications, because
of potential lacks in medical databases. It was impossible
to determine disease relapse, as some patients either relo-
cated or continued chronic treatment in other centres or
outpatient clinics. Another possible limitation may be se-
lection bias. Due to the highly specialised nature of our cen-
tre, a significantly higher proportion of patients were chil-
dren with complicated cholelithiasis, choledocholithiasis,
and acute pancreatitis, compared to what might be encoun-
tered in other centres. In this study, the issue of cholelithi-
asis is mostly presented from the perspective of paediatri-
cians and paediatric gastroenterologists, so detailed surgical
data are limited. The data on risk factors for cholelithiasis in
children in this study should be interpreted as preliminary,
due to the absence of a control group and the inclusion of
confounding factors.

CONCLUSIONS

In the paediatric population, an increasing incidence of cho-
lelithiasis is being observed, even among the youngest pa-
tients. Undoubtedly, the pathogenesis of cholelithiasis is in-
fluenced by co-occurring diseases, medications, and obesity.
The use of psychiatric drugs should be considered as a possi-
ble risk factor for cholelithiasis in children. Further research
is needed to explore the effects of psychiatric medications
on the development of cholelithiasis. A helpful approach
would be to separate a study group of children from psy-
chiatric clinics who are taking psychiatric drugs, perform
ultrasound examinations to detect cholelithiasis, and com-
pare the results with those of children without psychiatric
disorders. The differential diagnosis of abdominal pain in
the paediatric population should always include cholecys-
tolithiasis and choledocholithiasis. In diagnosing choledo-
cholithiasis, ultrasound examination may have insufficient
sensitivity. Therefore, it is necessary to extend the diagnosis
to include MRI examination in patients presenting with cho-
lestasis symptoms. This may contribute to shortening the di-
agnostic process and prove crucial in older, obese children,
in whom complications occur more often.
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