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Cholelithiasis in Paediatric Patient with Hereditary Spherocytosis. 
Is Intraoperative Cholangiogram Useful?

Abstract 

Most patients with hereditary spherocytosis will require surgical treatment (splenectomy and/or cholecystectomy) throughout 
their lives, making it a therapeutic challenge for the paediatric surgeon when required at an early age. 
We present a 7-year-old male with hereditary spherocytosis and symptomatic cholelithiasis with repeated biliary colic (pain, 
nausea, dizziness). Furthermore, he associated an episode of mild acute cholecystitis with cholestasis (mild fever and pain 
without pale stools), therefore we decided to perform a delayed laparoscopic cholecystectomy. Due to the persistent elevation 
of bilirubin, mainly conjugated, we decided to associate Intraoperative Cholangiogram (IOC) to rule out Common Bile Duct 
(CBD) involvement.
Children with hereditary spherocytosis present manifestations such as cholelithiasis and splenomegaly with hypersplenism, 
which represent a challenge in clinical practice. In this case, simultaneous splenectomy was not indicated due to the absence 
of severe haematological symptoms. Small patients may benefit from IOC to rule out choledocholithiasis.
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Introduction
Hereditary Spherocytosis (HS) is the most common cause of 
hereditary haemolytic anaemia, with a prevalence in northern 
Europe and America of 1:1000-1:2000 patients [1]. In 75% of 
the cases there is a family history [2].

In the long term, the most common complications are choleli-
thiasis and splenomegaly with hypersplenism. The degree of 
anaemia reflects the severity of the haemolysis and determines 
the increase in the spleen’s size. Haemolysis can worsen dur-
ing infections due to haemolytic crisis or aplastic crisis (Parvo-
virus B19 infection), even requiring blood transfusions or the 
administration of erythropoietin [1].

Although the evidence is limited, there is expert consensus on 
surgical management (splenectomy and/or cholecystectomy) 
in paediatric patients with HS [2].

Case Report
7-year-old male with HS diagnosed after first haemolytic cri-
ses during early childhood. Father and younger brother diag-
nosed with HS too. He presented with moderate anaemia, and 
had suffered 5 haemolytic crises, only one of them requiring a 

blood transfusion 3 years ago, the rest of them treated conser-
vatively. He was adequately immunized for his age. 

The patient consulted due to several episodes of intermittent 
abdominal pain in the right upper quadrant during the last 2 
months, associated with dizziness and nausea but without con-
comitant jaundice, pale stool or fever. Physical exploration was 
normal except for 3 cm palpable splenomegaly. The initial as-
sessment showed a total bilirubin of 2.76 mg/dL (conjugated 
0.7 mg/dL), without elevated transaminases or GGT. Ultra-
sound revealed the recent appearance of multiple cholelithiasis 
without dilation (<6 mm) of the common bile duct (CBD), and 
splenomegaly, already known (Figure 1).

Paediatric haematologist consulted Surgery Department in or-
der to perform laparoscopic splenectomy and cholecystectomy. 
After clinical assessment and in absence of severe haemato-
logical symptoms, we decided to perform laparoscopic chole-
cystectomy exclusively.

Prior to the surgical intervention, the patient presented with 
mild acute cholecystitis with low-grade fever, pain and jaun-
dice and no pale stools. Ultrasound scan revealed minor thick-
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Figure 1: (A) Gallbladder with echogenic content with posterior acoustic shadow. (B) 
Homogeneous splenomegaly with a longitudinal diameter of 147.5mm.

Figure 2: The gallbladder suspended with the endoloop is 
observed, the transverse incision of the cystic duct and the 

placement of the 6 Fr. tube for contrast instillation.

Figure 3: Fluoroscopic image of the intraoperative cholangi-
ography showing the intra (VBI) and extrahepatic (EBV) bile 
duct and the duodenum (D), without filling defects. The two 

artifacts are the clamp and the laparoscopy optic.
ening of the gallbladder wall without CBD dilation and mini-
mal perivesicular free fluid. Blood analysis showed an increase 
in total bilirubin up to 14.52 mg/dL (conjugated 10.72 mg/dL) 
and an increase in AST (309 U/L), ALT (478 U/L) and GGT 
(205 U/L). During the acute episode, conservative manage-
ment was adopted with antibiotic therapy (piperacillin-tazo-
bactam IV 100 mg/kg/8h) for 7 days and, after resolution of the 
acute condition, a delayed laparoscopic cholecystectomy was 
scheduled after 4 weeks. Given that the patient had persistently 
conjugated hyperbilirubinemia (4.05 mg/dL; conjugated 2.23 
mg/dL at time of surgery), despite no choledocholithiasis or 
CBD’s dilation detected in ultrasound, we decided to perform 
Intraoperative Cholangiogram (IOC), since Magnetic Reso-
nance Cholangio-Pancreatography (MRCP) was not available. 

Management and Outcome
Preparation: prophylactic antibiotic therapy with IV amoxicil-
lin-clavulanic (single dose 33 mg/kg) and bladder catheteriza-
tion.
Position: patient in supine position with abducted legs.
Access: umbilical port for optic (5 mm and 30º) and three 5 
mm accessory ports placed in the subxiphoid and supraumbili-
cal midline, and in the midclavicular line on the right flank.
Procedure: after dissection and identification of the cystic ar-
tery and duct in the biliary pedicle, the artery was sealed with 
10 mm Hem-o-lok ® and sectioned. Subsequently, the gall-
bladder was dissected until it was suspended exclusively from 
the cystic duct.

For IOC, the distal part of the cystic duct was ligated with an 
endoloop. Then a partial transection of the duct was performed 

with scissors in its anterior wall, and the orifice was dilated 
with a dissector. Finally, a 6 Fr. feeding tube was introduced 
through the right flank trocar to channel the cystic duct and 
instil water-soluble contrast (Omnipaque 300 mg Iodine/mL 
diluted to 50%) (Figure 2). Under fluoroscopic guidance, the 
presence of choledocholithiasis or other CBD anomalies were 
ruled out (Figure 3). After sealing the proximal end of the cys-
tic duct with another Hem-o-lok ®, its section was completed 
and the gallbladder was exteriorized within a 5 mm endobag 
through the umbilical incision.

Postoperatively, 2 more doses of antibiotic prophylaxis with 
IV amoxicillin-clavulanic were administered. The patient re-
mained afebrile and had good pain control with IV analgesia, 
followed by oral analgesia. He was finally discharged 48 hours 
later, after adequately restarting oral feeding.

Discussion
The currently available scientific evidence suggests that the 
simultaneous performance of laparoscopic splenectomy and 
cholecystectomy is feasible and safe in paediatric patients with 
HS [3]. However, expert consensus determines the indepen-
dent indications for splenectomy and cholecystectomy, so not 
every patient with HS will benefit from performing both tech-
niques at the same time [2-4].

Splenectomy is indicated in patients with severe anaemia, pref-
erably after 6 years of age given the high risk of post-sple-
nectomy infections due to encapsulated microorganisms [5]. 
The severity of anaemia is determined by analytical param-
eters (Table 1) [2-4]. The size of the spleen is not per se an 
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Table 1: Degree of anaemia based on analytical parameters.

Degree of anaemia Haemoglobin (g/dL) Reticulocytes (%) Total bilirubin (mg/dL)
Mild 11 - 15 3 - 6 1 - 2
Moderate 8 - 12 > 6 > 2
Severe < 8 > 10 > 3

Modified from Bolton-Maggs et al [2] and Iolascon et al [4]. Conversion from units of µmol/L to mg/dL was 
done by multiplying by 0.585.

splenectomy indication, nor is there evidence that defends the 
limitation of physical activity in patients with splenomegaly 
[1]. Currently, only in cases of concomitant symptomatic cho-
lelithiasis is simultaneous cholecystectomy indicated; while 
in asymptomatic cholelithiasis there is less evidence in this 
regard. Liu et al. published the first study concluding that 
asymptomatic cholelithiasis progresses or persists after sple-
nectomy and therefore simultaneous cholecystectomy reduc-
es long-term complications [6]. And Mack et al. suggest that 
concurrent cholecystectomy does not increase morbidity and 
can therefore be performed even in ASA 3 or 4 patients [7]. 
These publications seem to indicate the beginning of a change 
in trend towards the simultaneous performance of both proce-
dures; however, more studies are necessary to help corroborate 
these theories and change clinical practice.

On the other hand, isolated cholecystectomy is indicated in 
patients with symptomatic cholelithiasis. The indications for 
simultaneous splenectomy should be the same as those for pa-
tients who do not require cholecystectomy [2-4].

Following the previously described indications, the need for 
concurrent splenectomy was ruled out in our patient given that 
he had moderate anaemia (haemoglobin 8-12 g/dL, reticulo-
cyte count >10% and total bilirubin >2 mg/dL) without limita-
tion of his usual activity nor transfusions dependency. Further-
more, it was considered that the laparoscopic approach could 
be hindered by the large size of the spleen, and that performing 
both techniques could involve a very long surgical time with 
the consequent increase in morbidity.

In relation to the usefulness of IOC, there is currently no con-
sensus on the need to associate laparoscopic cholecystectomy 
with routine IOC vs. selective. Kovács et al. published a meta-
analysis where they determined that the selective indication of 
IOC may be appropriate, combining it with measures that pre-
vent CBD injury (critical safety vision, initial approach to the 
fundus, use of multiple ports, low conversion threshold, etc.) 
and performing preoperative tests (abdominal, laparoscopic or 
endoscopic ultrasound or cholangio-MRI) [8].

In paediatrics, risk criteria have been suggested for the diag-
nosis of choledocholithiasis (CBD dilation >6 mm, choledo-
cholithiasis on ultrasound, or total bilirubin >1.8 mg/dL) [9]. 
This patient was considered a candidate for CBD exploration 

because he had persistent elevation of total bilirubin (4.05 mg/
dL) at the expense of direct bilirubin (2.23 mg/dL). Given the 
small size of the cystic duct, it was not possible to proceed with 
endoscopic exploration of the CBD (only a 5 mm choledocho-
scope was available) [10]. The IOC ruled out the presence of 
CBD stones or other CBD anomalies. It is a technique with low 
risk of complications (bleeding, bile leak, conversion) that al-
lows visualization of the anatomy of the CBD in real time and 
reduces the postoperative risk of persistent lithiasis, bile leak 
or iatrogenic CBD injuries [11].

Conclusion
The management of HS represents a therapeutic challenge for 
the haematologist and paediatric surgeon, who must take into 
consideration clinical and analytical aspects, as well as the 
means available in their centre to offer the safest and most ap-
propriate management to each patient.
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