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ABSTRACT - Background — Primary sclerosing cholangitis (PSC) is a rare hepatobiliary disorder, whose etiology remains not fully elucidated. Given
how rare PSC is in childhood, until the recent publication of a multicenter international collaboration, even data on its characteristics and natural
history were scarce. Symptomatic cholelithiasis has not been previously reported as the presentation of PSC. Objective —The aim of this study was the
diagnosis of PSC following the initial unusual presentation with symptomatic cholelithiasis, that followed an atypical clinical course that could not
be explained by cholelithiasis alone. A literature review was also conducted. Methods — We conducted a retrospective chart review of three patients,
who were diagnosed and/or followed at the Clinics Hospital, University of Campinas — Sao Paulo/ Brazil, between 2014 and 2020. Data analyzed
included gender, age of presentation, past medical history, imaging findings, laboratory results, endoscopic evaluation, response to medical therapy
and follow-up. Results — Age at time of presentation with cholelithiasis varied from 10 to 12 years. In two of the cases reported, a more subacute onset
of symptoms preceded the episode of cholelithiasis. Two patients were managed with cholecystectomy, not followed by any surgical complications,
one patient was managed conservatively. Percutaneous liver biopsy was performed in all three cases, showing histological findings compatible with
PSC. Associated inflammatory bowel disease (IBD) was not seen in any of the patients. The patients have been followed for a mean time of 3.4 years.
Conclusion — PSC and cholelithiasis are both rare in the pediatric population. This study reports on symptomatic cholelithiasis as a presentation of
PSC and raises the importance of suspecting an underlying hepatobiliary disorder in children with cholelithiasis without any known predisposing

factors and/or that follow an atypical clinical course for cholelithiasis alone.
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INTRODUCTION

Primary sclerosing cholangitis (PSC) is a cholestatic liver dis-
ease characterized by chronic inflammation and concentric and
obliterative fibrosis, which progressively leads to multifocal bile
duct fibrosis, stenosis, cholestasis, disruption of the normal liver pa-
renchyma architecture and, finally, cirrhosis'V. Its etiology remains
not fully elucidated, which partially justifies the lack of effective
medical therapy for this condition. In adults, PSC is asymptomatic
and suspected after the incidental findings of abnormal serum liver
tests and/or intrahepatic biliary tree dilation on imaging studies in
approximately half of the cases®. As the disease progresses, several
intra- and extra-hepatic complications may develop, such as chole-
lithiasis and choledocholithiasis, acute bacterial cholangitis, liver
abscess, portal hypertension, malignancies (gallbladder, liver and
colorectal)®. In pediatrics, given the rarity of this disease — with a
reported incidence of 0.2 cases per 100,000 children® (even more
rare children under 2 years of age)®, there was limited data on the
natural history of PSC, until the publication of a recent multicenter
international collaboration®.

Clinical manifestations of PSC in children are variable and
similar to those reported in adults”®, and when present, they
are typically discrete and non-specific, such as hepatomegaly,
splenomegaly and jaundice. Other manifestations, historically
described include pruritus, right upper quadrant pain, weight loss
and fatigue®. The current reality is that pediatric PSC diagnosis
is usually established during the investigation and follow-up of
abnormal liver enzymes: typically, there is a progressive increase
in serum levels of gamma-glutamyl transferase (GGT), alanine
aminotransferase (ALT), Immunoglobulin G (IgG), in addition
to the presence of autoantibodies, such as antinuclear antibodies
(ANA) and smooth muscle antibodies (SMA)®. When disease is
already advanced on the occasion of the diagnosis, manifestations
may arise from portal hypertension, such as upper gastrointestinal
bleeding from gastroesophageal varices and hypersplenism?.
Recently, a group of researchers validated a pediatric prognosis
score for PSC (SCOPE score — sclerosing cholangitis outcomes in
pediatrics) that includes biochemical tests (total and fractioned
bilirubin, albumin, platelet count and GGT) and imaging (cholan-
giography) to predict a primary outcome of liver transplantation
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and death and a secondary outcome of portal hypertension and
hepatobiliary neoplasms, stratifying patients into low, medium
and high risk for poor outcomes of liver transplantation or
death",

Cholelithiasis is among other rare disorders of the gallblad-
der and biliary tract that can inflict on the pediatric population.
As opposed to the adult population, epidemiologic data on the
prevalence of cholelithiasis in childhood is relatively scarce. It is
well established that hemolysis constitute an important risk fac-
tor for pigmented stones and the prevalence is much higher when
hemolytic disorders are present!>'9, Beyond hemolysis, other well
known risk factors for cholelithiasis are: a positive family his-
tory, the presence of underlying ileal disease, use of ceftriaxone,
total parenteral nutrition, short bowel syndrome, cystic fibrosis,
and, most importantly, obesity was found to be predisposing
factors associated with cholelithiasis in children in scholar age
and adolescents'*!9, Historically, the estimated prevalence of
childhood gallstones was initially reported to range between
0.13 and 0.22%19, but later a higher prevalence of 1.9% in the
general pediatric was reported®. It is arguable that a large part
of this perceived increase in prevalence may be due to the advent
and diffusion of abdominal ultrasound in recent years, however,
increase in pediatric obesity is probably another important driver.
Among obese children and teenagers, the reported prevalence
of cholelithiasis is as high as 6.1% in association with metabolic
syndrome!!”19)

The diagnosis of cholelithiasis happens more often upon the
incidental imaging finding in an otherwise asymptomatic patient,
or, less frequently — in 6 to 8% of cases!"” — upon the occurrence
of obstructive presentations, such as cholecystitis, cholangitis or
pancreatitis. In pediatrics, management for asymptomatic cases
remains highly controversial, and in cases when a conservative
approach is chosen, there is also no consensus on the frequency
of imaging follow-up!'”. Symptomatic gallstones typically warrant
early cholecystectomy!”. The gold standard elective treatment is
laparoscopic cholecystectomy; however, the exploration of the
biliary tree remains controversial in the pediatric age group. The
options available depend on the expertise of the surgical team
and the studies have not yet reached a consensus for a protocol®.

Although chronic hepatobiliary diseases are reported as a risk
factor for the occurrence of gallstones in childhood®", sympto-
matic cholelithiasis has not been reported as the presentation of
PSC®61022 Thus, the aim of this study was the diagnosis of PSC
following the initial unusual presentation with symptomatic chole-
lithiasis, that followed an atypical clinical course which could not
be explained by cholelithiasis alone.

METHODS

A retrospective chart review of all pediatric patients with
primary sclerosing cholangitis, whose initial manifestation was
symptomatic cholelithiasis and who were diagnosed and/or fol-
lowed at the Clinics Hospital, University of Campinas — Sao
Paulo/ Brazil, between 2014 and 2020 was conducted. Subjects
were identified from a patient registry kept by the senior author. All
included patients had persistently abnormal serum liver tests post
operatively (following cholecistectomy) and had the diagnosis of
PSC confirmed with magnetic resonance cholangiopancreatogra-
phy (MRCP) or endoscopic retrograde cholangiopancreatography
(ERCP), in addition to a liver biopsy.
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Clinical and demographic data were collected, including age,
gender, presenting symptoms, endoscopic findings, histological
features, treatment modalities and clinical course during follow-
up. The present study was approved by the Research Ethics
Committee of the State University of Campinas (UNICAMP)
under certificate number: 92692718.0.0000.5404. A literature
review on pediatric PSC and on cholelithiasis in childhood was
also conducted.

RESULTS

Three patients with the final diagnosis of PSC and initial mani-
festation of symptomatic cholelithiasis were identified. All cases
presented with acute cholecystitis, occasion when the diagnosis
of underlying cholelithiasis as the etiology of such presentation
was confirmed by abdominal ultrasound (AUS). Two patients
were managed with cholecystectomy, not followed by any surgical
complications. Following a symptom-free period or during clini-
cal follow-up, there was recurrence of choluria, jaundice, and/or
associated elevation of serum liver and canalicular enzymes. The
investigation included MRCP in two cases, and ERCP in one. Those
studies revealed no evidence of remaining calculi in the biliary tree,
while findings compatible with periductal inflammatory reaction
in the intrahepatic biliary tract were noted. A liver biopsy was
performed, showing histologic findings compatible with PSC in
all three cases. All patients underwent upper endoscopy and colo-
noscopy for the evaluation of possible concomitant inflammatory
bowel disease (IBD), not found in any of the patients.

A clinical vignette for each of the cases is provided below, while
TABLE 1 summarizes clinical, biochemical, radiological, histologi-
cal and endoscopic findings, as well as SCOPE score assessment.

Case 1

A twelve-year-old male, with a previous history of Autism
spectrum disorder, presented with jaundice, acholic stools and
choluria. Laboratory findings positive for elevation in serum liver
and canalicular enzymes, as well as pancreatic enzymes. Careful
history taking and review of systems revealed positive complaints
of abdominal pain/ discomfort, dark urine and weight loss over
the past 4 months. Physical exam was normal; neither hepato-
megaly nor splenomegaly was appreciated on physical exam or
seen in further imaging studies. Endoscopic ultrasound showed
the presence of biliary sludge and choledocholithiasis. He under-
went cholecystectomy and liver biopsy. Liver histology chronic
demonstrated the presence of chronic liver disease with active
biliary inflammation, periductal concentric fibrosis and intense
portal bile reaction, nodular transformation of the parenchyma.
MRCP status post cholecystectomy revealed distortion of the
intra-hepatic biliary tree and segmental dilatation and tapering
thinning of the common bile duct (CBD). Ursodeoxycholic acid
was initiated to treat PSC with leading to significant biochemical
improvement, but not complete normalization of transaminases
and bilirubin (dropped roughly by 50%), as it is commonly the
case in PSC. After the diagnosis of PSC was established, the pa-
tient underwent a colonoscopy, to assess for possible presence of
concomitant IBD, which was not seen — there was the incidental
of a small, 10 mm, sessile polyp, which was removed (histology
showed it was an inflammatory polyp). He has been followed for
the past 2 years, with no signs of portal hypertension or com-
plaints of underlying IBD.
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TABLE 1. Clinical and laboratory characteristics of primary sclerosing cholangitis (PSC) pediatric patients.
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MRCP: magnetic resonance cholangiopancreatography; ERCP: endoscopic retrograde cholangiopancreatography; CBC: complete blood count. SCOPE index"": 0-3 (low risk), 4-5 (medium

risk), 6-11 (high risk). ALT: alanine aminotransferase (reference range: <35 U/L). AST: aspartate aminotransferase (reference range: 15—-60 U/L). AlkPhop: alkaline phosphatase (reference ran-

ge: 129-417 U/L). GGT: gamma-glutamiltransferase (reference range: 3—22 U/L). Hgb: hemoglobin. WBC: white blood count. Plt: platelets. NA: not available (as conjugated bilirubin not

measurable when total bilirubin is low).
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Case 2

Ten-year-old female, previously healthy, presented with in-
termittent cramping abdominal pain, jaundice and choluria. An
abdominal US confirmed the presence of a cholelithiasis, in keep-
ing with this, laboratory findings revealed elevated serum liver and
canalicular enzymes (as can be seen in TABLE 1). She was initially
seen by pediatric surgery, and further imaging was completed with
MRCEP: a distended gallbladder was seen, with at least two calculi
identified in the common bile duct (one 20 mm and the second one
30 mm). Endoscopic retrograde cholangiopancreatography with
sphincterotomy was performed, but at that time, no clear evidence
of calculi passage was seen, just biliary sludge. Repeated MRCP
post-procedure showed ectasia of the intra and extrahepatic bile
ducts with diffuse CBD dilatation (up to 8 mm). Given the persis-
tence of jaundice and choluria, a decision was made to proceed
with laparoscopic cholecystectomy. As there was no biochemi-
cal improvement, a liver biopsy followed, revealing chronic and
moderately active liver disease, ductopenia, and diffuse nodular
fibrosis. Small straight esophageal varices (grade 1) were seen dur-
ing upper endoscopic assessment, while colonoscopy was normal.
Ursodeoxycholic acid therapy was started, with satisfactory clinical
and laboratory improvement — in this case, normalization of liver
enzymes and bilirubin, but not canalicular enzymes, was seen. This
patient has been followed for the past 5 years for the diagnosis of
PSC, and she remains clinically well, although progressive spleno-
megaly has been noted. So far, she has not had any episodes of
upper GI bleeding and he does not have ascites.

Case 3

Eleven-year-old male, previously healthy, presented with suba-
cute intermittent abdominal pain associated with nausea and vomit-
ing. A US investigation showed the presence of two hyperechogenic
images of around 9 mm with posterior acoustic shadow, compatible
with cholelithiasis. The symptoms persisted and a MRCP confirmed
the presence of cholelithiasis, without associated dilation of the
biliary; and revealed signs of advanced chronic liver disease with
portal hypertension. A liver biopsy was performed and histological
findings of chronic and moderately active liver disease, moderate
ductopenia, and focal concentric periductal fibrosis were seen. This
patient did not undergo a cholecystectomy, his symptoms improved
on therapy with Ursodeoxycholic Acid, while his GGT dropped
significantly, and his liver enzymes remained elevated around 2-3
times the upper limit of normal. He underwent upper endoscopy
and colonoscopy, which were both normal. He has been followed
for the past 2 years, with no signs of portal hypertension or com-
plaints of underlying IBD.

None of these patients had another predisposing factor to
cholelithiasis other than chronic hepatobiliary disease — PSC di-
agnosed after the initial event. Viral hepatitis, alpha-1-antitrypsin
deficiency, Wilson’s disease and autoimmune hepatitis were ruled
out in all three patients. These patients have been followed for a
mean time of 3.4 years so far, and no other complications were seen
—none of the patients had any sign of synthetic liver disfunction/
coagulopathy or decompensated cirrhosis so far.

DISCUSSION
This study presents an unusual combination of two rare enti-

ties in the pediatric population: cholelithiasis and PSC, raising the
importance of suspecting and underlying hepatobiliary disorder in
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children who present with cholelithiasis without any known pre-
disposing factors. In our case series, we report three patients who
presented between 10 and 12 years old with symptomatic cholelithi-
asis and were later diagnosed with PSC, in keeping with a common
age of PSC presentation described in the literature®. The clinical
suspicion for PSC in the cases was raised due to carefully clinical
history revealing that the presentation was subacute or preceded
by chronic nonspecific complaints, and/or because the clinical
and laboratory course after a cholecystectomy did not follow the
expected course after uncomplicated acute calculous cholecystitis.

The incidence of cholecystectomy in the pediatric population
has been steadily increasing over the past 2 decades®?), what has
been largely related to the rising prevalence of pediatric obesity and
overweight®+*9 and the increased ability in making this diagnosis
with abdominal ultrasound® It is important, however, to keep into
perspective that cholelithiasis can be the presentation of a previously
silent underlying hepatobiliary disorder, and that overweight and
obesity can coexist with liver and biliary diseases. Despite this rais-
ing incidence of cholelithiasis, the controversy in its management
persists: there is still a broad variation in the therapeutic strategies
adopted among different pediatric centers®). While in adults, the
preferred approach is ERCP with sphincterotomy later followed by
laparoscopic cholecystectomy, in pediatrics there is no consensus in
management. While in adults, the preferred approach is ERCP with
sphincterotomy later followed by laparoscopic cholecystectomy, in
pediatrics there is no consensus about management®), Ursodeoxy-
cholic acid is reported to provide symptomatic relief, however to
be relatively ineffective in the actual dissolution of the stone, while
laparoscopic cholecystectomy has shown to be a safe and efficient
treatment®), however, to this date, there are no guidelines that clearly
dictate the management of cholelithiasis in children and adolescents.
Itis important to monitor patients post-cholecystectomy in the short
and long term: mainly to detect bile duct injury, which may present
in the early postoperative period (first 30 days) or later, with chol-
angitis, biliary peritonitis or peri-anastomosis abscess. In long-term
follow-up of these patients, failure in bile drainage can be detected,
characterizing stenosis in the anastomosis®. As illustrated in the
present study, PSC should also be considered if there is no clinical
or laboratory remission post-cholecystectomy.

Cholelithiasis is listed as part of the differential diagnosis of
PSC®7, and some authors consider that the presence of cholelithi-
asis favors secondary sclerosing over PSC, The overlap between
these two entities rely on the fact that cholelithiasis may be a compli-
cation in up to 8% of patients with PSC, and it has been suggested
that PSC with cholelithiasis may even represent a distinct phenotype
of PSC, with poor prognosis in terms of symptoms, relapses and
need for transplant®. It is hypothesized that the susceptibility to
cholelithiasis would be secondary to chronic cholestasis®. Further-
more, in adults, dominant strictures are a well-known complication
of PSC that further aggravates cholestasis, increasing the risk of
both cholangitis and cholelithiasis, and that can/should be treated
with ERCP balloon dilatation or stent placement®3?, The literature
on cholelithiasis in pediatric PSC and cholelithiasis is scarce — the
prevalence of this complication in this age group is unknown. In
the current case series, we present e cases in which cholelithiasis
was the primary presentation that led to the final diagnosis of
pediatric PSC — we are not hypothesizing that cholelithiasis was
the trigger or the primary insult for liver disease, and we are not
suggesting that every child that presents with cholelithiasis warrants
and investigation for PSC or underlying liver diseases. However, it
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is important that assure that pediatric patients with cholelithiasis
have proper follow-up to ensure biochemical normalization of
liver/ canalicular enzymes and bilirubin, as well as resolution of
jaundice and/or choluria — or in case, if it is not the case, than an
evaluation for an underlying hepatobiliary disease is warranted.

Both PSC and cholelithiasis share some common features in the
pediatric population and in the adult world, while some diverging
characteristics are reported according to age group. Importantly,
this knowledge is also changing recently, as we have been progres-
sively learning more about these biliary disorders in childhood.
Small duct PSC was initially thought to be more common in chil-
dren than adults — earlier and smaller reports found it to affecting
2410 33% of children with PSC (vs <25% of adult cases)®), however
more recent and multicentric data identified small duct PSC in only
13% of the pediatric cases®. Both in children and in adults, small
duct phenotype seem to be associated with a milder phenotype
and more favorable prognosis®!V. The antibody most commonly
found in children®®" and adults®'*? is pANCA. In children, GGT
is a more sensitive marker in diagnosis and response to treatment
than Alkaline phosphatase, as the latter is often influenced by bone
health related aspects.

The association between PSC and IBD is well-known and
strong: the coexistence of these conditions reported in the literature
is somewhat similar in children — approximately 75%© — and in
adults — 60 to 80%?. In adults, there are strong recommendations
for endoscopic assessment/ investigation of IBD in all patients
with PSC®¥, a practice that has also been sought in the absolute
majority of pediatric cases®, and should be considered standard
of care. Interestingly, IBD was not seen in any of our patients, but
we recognize that this may be related to relatively short follow-up
period. There are still many controversies around the interval in
which endoscopic evaluation need to be repeated for IBD surveil-
lance in children who are asymptomatic from a gastrointestinal
perspective®) — one important point being that symptoms do not
correlate with colonoscopic findings in children with IBD and PSC.
Previous studies reported these association, so-called “PSC-IBD”,
determined a more severe disease in the pediatric population®, but
recently this paradigm was challenged®®*", and the largest cohort
of pediatric PSC published so far reported PSC-IBD presentation
with less advanced stages of liver disease and a slower progression
to complications as compared to PSC patients without IBD®.

Besides IBD, PSC is reported in association with other auto-
immune diseases, including autoimmune hepatitis and diseases
related to immunoglobulin G4 (IgG4)®. The ATH and PSC overlap
is more common in the pediatric population when compared to
adults with PSC?, and receives the denomination of autoimmune
sclerosing cholangitis (ASC)®®.Other well-known associations
of pediatric PSC include ABCB4 (MDR3) gene mutation, cystic
fibrosis, immunodeficiencies, and Langerhans cell histiocytosis®”.
In the present cohort, no features of AIH or other autoimmune
or associated conditions were noted.

The SCOPE index, published this year, is the first prognostic
tool described for children with PSC: it is reported that it correlates
strongly with biopsy-proven liver fibrosis?. Given the progressive
nature of PSC, this index is age-dependent. Applying that score in
three cases currently reported, the first two would be classified as
high risk (9% annually) for liver transplantation or death, and, as
expected, liver histology confirmed the presence of advanced liver
fibrosis. Meanwhile, the third patient would be at medium risk for
poor outcomes — with an estimated risk of transplantation or death
of 3% annually, according to the referred index.

Chronic Ursodeoxycholic acid therapy is the most commonly
described therapy used in the medical management of PSC®, and
although it is often described that it may lead to a biochemical im-
provement (as reported in our patients), its role in avoiding disease
progression remains questionable — for this reason and given the
concern with possible deleterious effects, the society paper from the
European Society of Pediatric Gastroenterology, Hepatology and
Nutrition advises on the use of doses that do not exceed 15 mg/kg/
day®¥, Its use should only be maintained if there is a biochemical
response. In our group of patients, the indication and use of this
medication followed these premises and was given following a dose
regimen of 10 mg/kg/day.

The retrospective nature and small number of cases are impor-
tant limitations of many childhood PSC studies, as is the case of
our study, but we describe a presentation of PSC not previously
described and discussed in the medical literature, raising the im-
portance of having a high index of suspicion for an underlying
hepatobiliary disorder in children that present with cholelithiasis
without any known predisposing factor, especially if their clinical
course does not follow a typical pattern for isolated cholelithiasis.
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Alvarenga LR, Sandy NS, Gomez GS, Hessel G, de Tommaso AMA, Bellomo-Brandao MA. Colelitiase sintomatica como apresentacdo de colangite

esclerosante primaria na infancia — série de casos e revisao de literatura. Arq Gastroenterol. 2021;58(2):227-33.

RESUMO - Contexto — A colangite esclerosante primaria (CEP) é uma doenga hepatobiliar rara, cuja etiologia ainda ndo esta totalmente elucidada. Dada a

raridade do CEP na infancia, até a recente publicagdo de uma colaboragao multicéntrica internacional, mesmo dados sobre suas caracteristicas e historia

natural eram escassos. A colelitiase sintomatica nao foi relatada anteriormente como a apresentagao inicial de CEP na infancia. Objetivo — O objetivo

deste estudo foi o diagndstico de CEP apos a apresentagio inicial incomum com colelitiase sintomatica, que seguiu um curso clinico atipico que nao

poderia ser explicado apenas pela colelitiase. Também foi realizada uma revisao da literatura. Métodos — Foi realizada uma revisao retrospectiva dos

prontuarios de trés pacientes, que foram diagnosticados e/ou acompanhados no Hospital das Clinicas da Universidade Estadual de Campinas — Sao

Paulo / Brasil, entre 2014 ¢ 2020. Os dados analisados incluiram sexo, idade de apresentagao, historia médica pregressa, achados de imagem, resultados

laboratoriais, avaliagdo endoscopica, resposta a terapia médica e acompanhamento. Resultados — A idade no momento da apresentagao da colelitiase

variou de 10 a 12 anos. Em dois dos casos relatados, um inicio mais subagudo dos sintomas precedeu o episddio de colelitiase. Dois pacientes foram

tratados com colecistectomia, ndo seguida de qualquer complicagdo cirtrgica, e um paciente foi tratado de forma conservadora. Bidpsia hepatica

percutanea foi realizada em todos os trés casos, mostrando achados histologicos compativeis com CEP. Doenca inflamatoria intestinal associada

nao foi observada em nenhum dos pacientes. Os pacientes foram acompanhados por um tempo médio de 3.4 anos. Conclusdao — CEP e colelitiase sdo

raras na populacao pediatrica. Este estudo relata a colelitiase sintomatica como uma apresentagdo de CEP e levanta a importancia da suspeita de

doenga hepatobiliar subjacente em criangas com colelitiase sem quaisquer fatores predisponentes conhecidos e/ou que seguem um curso clinico atipico.

Palavras-chave — Colelitiase; colangite esclerosante; trato biliar; crianga.
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