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SUMMARY

Introduction/Objective Gilbert syndrome (GS) is the most common hereditary hyperbilirubinemia. As
well as mild unconjugated hyperbilirubinemia, it is characterized by the excess of bilirubin monoglucuro-
nide over diglucuronide in the bile and thus increases the risk of biliary calculosis. The aim of the study
was to determine the importance of GS as a risk factor in the development of cholelithiasis in children.
Methods The study included a sample of 31 children (14 male and 17 female, mean age 12.16 £ 4.11
years, range 3-16.75 years) with symptomatic cholelithiasis. The diagnosis of cholelithiasis was based
on an ultrasonographic finding, and for GS the diagnosis was based on at least a double increase of
unconjugated bilirubin fraction after a three-day hypocaloric diet (400 kcal per day).

Results GS was confirmed in five or 16.13% of patients (three male and two female, mean age 14.71 +
0.55 years, range 14-15.3 years). In addition to GS, in the history of the disease they all had some of the
additional risk factors for the development of cholelithiasis. One of them had an identical problem as its
mother, one had hereditary elliptocytosis, one had sudden weight loss, one was overweight, and one
had premature birth and sepsis.

Conclusion GS registers in one-sixth of children with cholelithiasis, but in none of them as the only risk
factor for developing this disease. This finding suggests that GS is a risk factor for the development of
cholelithiasis, but not sufficient in itself in that respect.
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INTRODUCTION

Gilbert syndrome (GS) is the most common
hereditary hyperbilirubinemia [1-4]. It is reg-
istered in 2-13% of the general population and
characterized by a mild, intermittent unconju-
gated hyperbilirubinemia without evidence of
hemolysis or liver injury caused by the auto-
somal recessive deficit of bilirubin uridine di-
phosphate glucuronosyltransferase (UGT1Al),
a microsomal enzyme of the hepatocyte, which
is of crucial importance in the conjugation
of bilirubin with glucuronic acid [1-6]. The
UGTI1AI gene located on the long arm of
chromosome 2 (2q37.1) is responsible for the
expression of this enzyme [1]. The consequence
of this genetic defect, the most common due to
extra bases (TA) in the TATAA box sequence
of the promoter region of the UGTIA1 gene, is
reduced synthesis of UGT1A1 by at least 50%,
and consequently lower capacity of bilirubin
conjugation and excretion [4, 6]. An additional
pathogenetic significance in the occurrence
of hyperbilirubinemia is a shorter lifespan of
erythrocyte present in about one-half of cases,
as well as the defect of the uptake and transport
of unconjugated bilirubin at the hepatocyte
level [4, 7]. Beside unconjugated hyperbiliru-
binemia, the UGT1A1 deficit is followed by the
excess of bilirubin monoglucuronide compared

to bilirubin diglucuronide in bile, which makes
individuals with GS more prone to bilirubin
(pigment) cholelithiasis [5, 7-14]. In the ex-
pression of GS, sex hormones, especially an-
drogens, have significant effect, which explains
its rare manifestation before puberty, and two
to seven times higher incidence in males than
in females [7, 11]. Higher erythrocyte count
and muscle mass in men compared to women
contribute significantly to this difference [7].
Earlier expression of GS is seen in young in-
fants with hypertrophic pyloric stenosis, an-
nular pancreas, congenital atresia and stenosis
of small intestine, and other diseases accompa-
nied with caloric deficits, as well as within the
breastfeeding jaundice [1, 6, 15].

In GS without associated disorders, such
as hemolytic and liver disease, serum biliru-
bin levels usually vary between normal values
and 35-70 pmol/L, and rarely above that value
[2]. Hyperbilirubinemia is precipitated and
potentiated by low calorie intake, physical ex-
ertion, and fever [3, 7]. GS is not followed by
other complications except for an increased
risk for the development of biliary calculo-
sis, significant involvement in incidence and
degree of unconjugated hyperbilirubinemia
in newborns and patients with hemolysis and
hepatic impairment, as well as irinotecan in-
tolerance [7].
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The aim of the study was to determine the importance
of GS as a risk factor in the development of cholelithiasis
in children.

METHODS

The study was based on a sample of 31 children (14 male
and 17 female, mean age 12.16 + 4.11 years, range 3-16.75
years) hospitalized due to symptomatic cholelithiasis.

The diagnosis of cholelithiasis was performed by ultra-
sonographic examination of the abdomen. In addition to
the details related to the symptoms and signs of cholelithia-
sis, as well as the presence of risk factors for its occurrence,
all patients were subjected to a detailed physical exami-
nation and appropriate laboratory tests. In patients with
unconjugated hyperbilirubinemia, in addition to insight
into reticulocyte count and the appearance of erythrocytes,
Coombs’s test and measurement of osmotic resistance of
erythrocytes were made. Since all patients had uncompli-
cated symptomatic cholelithiasis, all of them underwent
laparoscopic cholecystectomy [16, 17]. According to the
number of biliary concrements, cholelithiasis is classified
into solitary and multiple, and, depending on their ap-
pearance, into pigment, cholesterol, and mixed [17, 16].

In all patients with unconjugated hyperbilirubinemia,
verified during diagnosis of cholelithiasis or during recov-
ery from cholecystectomy, tests for GS were performed.
The diagnosis of GS is based on at least a double increase
in the unconjugated serum bilirubin fraction after 72 hours
of the hypocaloric diet (400 kcal per day), as well as its
normalization or significant decrease after two to three
days of administration of phenobarbitone (2-3 mg/kg)
(Figure 1) [18]. This procedure was done in three patients
before cholecystectomy and in two of them two months
after surgery. The study was approved by the local ethics
committee.
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Figure 1. Serum non-conjugated bilirubin level after hypocaloric and
phenobarbital test
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RESULTS

GS and cholelithiasis association was established in five
(16.13%) of 31 patients (three male and two female, mean
age 14.71 + 0.55 years; range 14-15.3 years) with chole-
lithiasis. Unconjugated hyperbilirubinemia was observed
in three patients during the diagnosis of cholelithiasis and
in two at the time of recovery from cholecystectomy. The
underlying symptom that preceded the diagnosis of cho-
lelithiasis was intense abdominal pain, recurrent in four
and acute in one, localized in epigastrium and/or right
hypochondrium, followed by emesis and occasional vom-
iting. All patients with cholelithiasis and GS had some of
the additional risk factors for the development of biliary
calculosis (Table 1). Except for a boy with hereditary ellip-
tocytosis, with a transient choledocholithiasis and cholesta-
sis three months before admission, other complications of
cholelithiasis were not recorded.

Apart from palpatory pain and sensitivity in the epigas-
trium and/or right hypochondrium, which was present in
all of the patients, a slight scleral icterus in three of them,
palpable spleen by 1 cm in a boy with hereditary elliptocy-
tosis, and being slightly overweight in one girl (+12.5%),
other physical findings on admission were normal in all.

With exclusion of a boy with hereditary elliptocytosis,
in whom, together with an unconjugated hyperbilirubine-
mia (114 umol/L), characteristic erythrocyte appearance
and significant reticulocytosis was found (4.2%), and two
more with elevated unconjugated fraction of bilirubin in
the serum (36 and 38 pmol/L), other laboratory analysis
on admission, including blood hemoglobin values and ad-
ditional liver tests, were normal in all.

Laparoscopic cholecystectomy was uneventful in all five
patients. The number and appearance of their concretions
are given in Table 1.

Table 1. Additional risk factors for the development of cholelithiasis
in children with Gilbert’s syndrome and appearance and number of
biliary calculi

Appearance and number

Patient Risk factors .
of calculi

1 Hereditary elliptocytosis Black pigment, multiple

2 Cholelithiasis in mothers Brown pigment, solitary

3 Premature birth (32 GW) Black pigment, multiple

neonatal sepsis
4 Overweight (+12.5%)

Reduction diet
(sudden weight loss)

Black pigment, multiple

5 Black pigment, multiple

GW - gestational weeks

DISCUSSION

Thanks to ultrasound diagnostics, it is known today that
cholelithiasis is not so rare in children, especially in those
at the final stage of childhood [16, 17, 19]. Its prevalence
in this age has been reported to be 0.13-0.22% [16, 19].
The main risk factors for gallstone formation in childhood,
in addition to the family predisposition, are the diseases
accompanied by reduced solubility of the biliary content,
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such as hemolysis, obesity, anorexia nervosa, long-lasting
total parenteral nutrition, hepatobiliary disorders, hyper-
cholesterolemia, terminal ileum resection, cholecystitis,
cystic fibrosis, and others, as well as premature birth and
rapid weight loss [16, 17, 19-23]. With the onset of puber-
ty, cholelithiasis is more common in girls than in boys [17,
20-23]. Due to the excess of the less hydrolysable bilirubin
monoglucuronide to bilirubin diglucuronide and bile, GS
is also ranked as the risk factor for the development of
biliary calculosis [5, 7-14]. This fact is particularly present
in the association of GS with hemolysis and other diseases
accompanied by high inclinations to biliary calculosis [5,
16, 24].

The clinical picture of cholelithiasis in older children is
similar to that of adults and is characterized by episodes of
spasmodic postprandial pain localized in the right hypo-
chondrium or epigastrium, accompanied by nausea, and
often by vomiting [17, 20, 25]. However, in younger chil-
dren it can be quite atypical, and resemble acute appendici-
tis, intussusception, volvulus and other acute surgical con-
ditions that must be ruled out [25]. In a significant number
of cases, cholelithiasis is complicated by cholecystitis, and
rarely by gallbladder empyema and choledocholithiasis,
followed by ascending cholangitis, and pancreatitis [16, 17,
19, 21]. Also, gallbladder perforation with bile peritonitis,
and life-threatening sepsis is possible [26, 27].

Therapy of symptomatic cholelithiasis is surgical [16,
19, 28], and in uncomplicated cases the laparoscopic ap-
proach is preferred and widely adopted [16, 19, 28, 29, 30].

Symptoms and signs of cholelithiasis in our pa-
tients were quite characteristic [16, 23, 25]. None of
them had complications of the disease, so laparoscopic
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cholecystectomy was performed in all of them, without
conversion to open procedure.

Our data suggests that GS is a risk factor in the devel-
opment of cholelithiasis, but not sufficient in itself in that
respect. The presence of GS in patients with cholelithiasis
is encountered more frequently (16.13%) in comparison to
cholelithiasis prevalence in the general population (2-13%)
and shows that GS can be considered a biliary lithogenic
factor [1-5]. An additional argument in favor of this is
the fact that out of five patients with cholelithiasis and GS
three were boys and two were girls, while this relation-
ship in the group of those without GS was reversed (11 vs.
15). Also, in four out of five patients, the biliary concre-
ments were black-pigmented [5]. However, what disables
this conclusion in the full sense is the fact that in all of
them, besides GS, another risk factor for the development
of cholelithiasis is also registered. In addition, patients with
cholelithiasis and GS were on average significantly older
than those without GS (14.71 vs. 11.67 years).

CONCLUSION

According to our study, GS registers in every sixth child
with cholelithiasis, or more than twice as often compared
to its average frequency in the general population, but
never as the only risk factor for the development of this
disease. This finding suggests that GS is a risk factor for
the development of cholelithiasis, but not sufficient in itself
in that regard.
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Hunnbepos cuHapom Kao paKTop pM3mnKa 3a pa3Boj X0NenuTHja3e Kog aeue

Bnagumup Pagnosuh'?, 3opaH lfony6osuh'? 3opaH Jlekosuh'2, Cunuwa [yunh'? Hepemko Pagnosuh’,
bpaHucnas JoaHosuh'? BojaH byksa'? MonuHa Masuhesuh'? [lejaH Hukonuh'?, JosaHa JaHkosuh'

'YHuBep3uTeTCKa fievja knuHuka, beorpag, Cpbuja;

*YHueep3uTeT y beorpagy, MeanunHcku gakyntet, beorpag, Cpbuja;

3Cpncko neKapcKo ApyLITBO, AKagemija MeanLMHCKIX Hayka, beorpag, Cpbuja

CAXETAK

Yeoa/Lum Xunbepos (Gilbert) cungpom (KC) npeactassba Haj-
yewwhn xepeautapHu nopemehaj metabonuama bunvpy6uHa. Cem
6rare HeKOHjyroBaHe xunepounupybrHemmje, KapakTepuLue ra
eKcuec 6unypybuH-MOHOMTYKOPOHMAA y OAHOCY Ha ANUTYKYPO-
HUA Y XKyun 1 TUMe nosehaH pr3nK of GunnjapHe Kankynose.
Linrs ctyamje je 6uo pa ce ytBpam 3Hauaj KC kao daktopa pu-
31IKa y pa3Bojy XxonenuTujase Ko AeLe.

Metoge Cryauja je obyxsatana y3opak og 31 feteta (14 pe-
Yaka n 17 peBojunuia, y3pacta 1pu Ao 16,75 roguHa, NpoceyHo
12,16 + 4,11 roguHa) ca CUMNTOMATCKOM XOnennTunjasom. u-
jarHosa xonenutujase je 3acHMBaHa Ha ynTpacoHorpadckom
Hanas3y, a "KC Ha Hajmarbe ABOCTPYKOM MOPACTY HEKOHjyroBaHe
dpakumje brnrpy6rHa nocie TPOJHEBHE XUMOKANopWjCKe Au-
jeTe (400 kcal pHeBHo).
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Pesynratu XC je fokasaH kog net unu 16,13% 6onecHuka (tpu
[evaka 1 iBe AeBojumLie, y3pacta 14 go 15,3 rogrHa, npoceyHo
14,71 £ 0,55 roguHa). Mopeg MC cBU Cy y aHamMHE3N UManu 1
HeKu of jopaTHMX GaKkTopa pr3rKa 3a pa3Boj XonenuTujase.
JepaH 60necHUK je MMao ngeHTMYaH Npobiem Kao MajKka, jefaH
je Mao xepepvTapHy eNMNTOLMTO3Y, jefAaH Haro MPLUAB/bEHE,
jelaH BULWWAK TenecHe TeXMHe U jefaH NpeBpemMeHo poherbe
1 cency.

3akmyuak XC ce peructpyje Kog jeaHOr Of LeCTopo AeLle ca
XOMNENUTIja3oM, alnu HU KOA jelHOT Off hUX Kao jeanHun GakTop
pyr3nKa 3a pa3Boj oBor oborberba. OBaj Hanas ykasyje fa je KC
baKkTOp puU3MKa 3a pa3Boj XONENNTHA3E, AN He 1 Aa je y TOM
CMUCAY [OBO/baH.

KmbyuHe peun: XXunbepos ciHapoM; Xonenutujasa; geua

www.srpskiarhiv.rs



