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Sickle cell disease is a very common hemoglobinopathy; it is the most common genetic 
disease with high mortality and morbidity worldwide. The high prevalence of cholelithiasis 
in sickle cell disease is supported by several studies. It varies from 9 to 15% in children with 
sickle cell disease [4] and would increase with age.

The main objective is to describe the clinical, biological and therapeutic data of cholelith-
iasis in children with sickle cell disease. This was a single-center study, with retrospective 
retrospective collection of data. The study took place from March 15, 2010 to December 31, 
2020. All children aged 15 years or older presenting a major form of sickle cell disease who 
had undergone an abdominal ultrasound during the study period were included. Data were 
collected from patients’ clinical data and entered into SPSS DATA software. The analysis 
was done by DATA.
The statistical test used was that of chi² with a significance threshold of p<0.005. Seventy 
sickle cell patients were enrolled according to our inclusion criteria. The average age of all 
sexes of the patients was 12 years and 8 months with extremes of 3 and 15 years. The female 
gender was in the majority with 51.4% of cases. The homozygous SS profile was the major-
ity phenotype, i.e. 80%.

Abdominal pain is the most common (98%) revealing sign of cholelithiasis, sometimes asso-
ciated with vomiting and nausea.

Thirty-four patients or 48.57% had microlithiasis, 28.57% had biliary sludge. A gallstone 
was found in 2 patients or 2.8% and 14 lithiasis clusters in 20%.

Article History:

Received 13th July, 2024
Received in revised form 20th July, 2024
Accepted 15th August, 2024
Published online 28th August, 2024

Key words:
cholelithiasis - Sickle cell disease – childs

GALLSTONE DISEASE AT THE SICKLE CELL RESEARCH AND FIGHT CENTER

Copyright© The author(s) 2024,This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Sickle cell disease is one of the most common genetic diseases 
in the world. Its prevalence continues to increase with nearly 
120 million people carrying a sickle cell mutation worldwide. 
In mainland France, there are 6,000 to 7,000 people suffer-
ing from major sickle cell syndrome, with 250 new cases per 
year. Mali records 5,000 to 6,000 cases of sickle cell disease 
per year. It is a systemic genetic disease with two intertwined 
mechanisms: chronic hemolysis and vasoocclusion [1].

These two mechanisms are responsible on the pathophysi-
ological level on the one hand for hyper bilirubinemia, iron 
overload and on the other hand for liver tissue damage; other 

known liver disease factors [2]. Nowadays, it is known that 
cholelithiasis is a frequent chronic complication in children 
with sickle cell disease. Abdominal pain crisis is one of the 
most common manifestations of sickle cell disease in children. 
Its cause is not always due to a vasoocclusive crisis and other 
complications must then be considered, including cholelithia-
sis, the diagnosis of which should be considered in the event of 
an exacerbation of cutaneous jaundice. Its frequency in sickle 
cell patients increases with age and the severity of the disease; 
in Jamaica, the prevalence is estimated at 12% in the 5-7 year 
old group and 23% in the 11-13 year old group [14]. In the 
pediatric hospital in Portugal, lithiasis represented 40.9% of 
chronic complications [27]  Cholelithiasis can in turn lead to 
other complications: acute cholecystitis, cholangitis and acute 
pancreatitis and especially septicemia with a biliary origin 
[15]. Abdominal ultrasound examination should be systemat-
ic in sickle cell patients faced with an abdominal pain crisis 
and exacerbation of jaundice. The formation of gallstones is 
favored by the excessive production of bilirubin secondary to 
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chronic hemolysis. They constitute one of the frequent chronic 
digestive manifestations during major sickle cell syndromes 
[3]. The high prevalence of cholelithiasis during sickle cell dis-
ease is supported by several studies. It varies from 9 to 15% 
in children with sickle cell disease [4] and would increase 
with age. According to a Congolese study, cholelithiasis rep-
resented 1.6% of causes of hospitalization. These gallstones 
are commonly encountered in adult sickle cell patients; their 
existence in younger subjects could be explained by the exist-
ence of systemic, local, grenetis and metabolic etiopathogenic 
abnormalities. The role of MDR3 as a cholelithiasis suscepti-
bility gene has been described in two recent studies. On the one 
hand it was shown in a Japanese population and on the other 
hand in a pediatric series [5,6].

Primary objective 

Describe the clinical, biological and therapeutic data of 
cholelithiasis in children with sickle cell disease Material and 
method The study was carried out at the Center for Research 
and Control against Sickle Cell Disease in Bamako. The Center 
for Research and Combating Sickle Cell Disease is located in 
the Point-G district, in commune III of the Bamako district. 
It is the first reference center for the treatment of sickle cell 
disease in Mali. It was created in 2008 thanks to political will 
supported by technical and financial partners (PTF) including 
the international cooperation of Monaco and the Pierre Fabre 
foundation.

Inaugurated on January 21, 2010, the CRLD began its activi-
ties on March 15, 2010 with the main objective of improving 
the quality and expectancy of life. Inaugurated on January 21, 
2010, the CRLD began its activities on March 15, 2010 with 
the main objective: improve the quality and life expectancy of 
sickle cell patients.

Inclusion criteria:

Children with sickle cell disease presenting a major form of 
sickle cell disease aged 0 to 15 years in whom ultrasound of 
the gallbladder has revealed: cholelithiasis, biliary sludge; 
acute cholecystitis, or acute cholangitis.

Non-inclusion criteria

Children with sickle cell disease presenting a major form of 
sickle cell disease aged 0 to 15 years in whom ultrasound has 
not revealed any evidence of: cholelithiasis, biliary sludge, 
acute cholecystitis, or acute cholangitis
Operational definitions:

• Major form of sickle cell anemia: SS, SC, Sβ thalas-
semia

• Cholelithiasis: disease characterized by the presence of 
gallstones, a crystalline body formed by the concretion 
of normal or abnormal components of bile in the bile or 
in the gallbladder

• Bile sludge: this is a mucous material that contains 
lecithin crystals, cholesterol, cholesterol monohydrate 
crystals, calcium bilirubin and mucin threads.

This sludge can concentrate in the gallbladder and lead to the 
formation of stones, therefore we consider biliary sludge as a 
potential lithiasis.

• Acute stone cholecystitis: is an inflammation of the 

gallbladder wall more or less associated with an infec-
tion

• Acute cholangitis: acute infection of the common bile 
duct linked to the ampulla of Vater

Quételet index: the body mass index used to measure body 
fat reserves:
Overweight over 30
Ideal weight 18.5-25
Thinness: 16-18
4.7. Data collection, entry and analysis:
Data were collected from patients’ clinical data and entered 
into SPSS DATA software.
The analysis was done by DATA

RESULTS
At the end of our study, seventy sickle cell patients were en-
rolled according to our inclusion criteria. Demographic and 
epidemiological characteristics are presented in Table (I); the 
average age of the patients was 12 years and 8 months with 
extremes of 3 and 15 years. The female gender was the major-
ity with 51.4% of cases; the sex ratio (M/F) was 0.94. Clini-
cally there was no history of obesity. On the other hand, 30% 
of patients had a previous history of lithiasis (table 2) On the 
ultrasound level, microlithiasis represented 48.67%, biliary 
sludge (28.7%), clusters of lithiasis (20%) and isolated gall-
stone (2.86%). (Table III)

Wall thickening was associated with cholelithiasis in 48.57%.
Hyperleucytosis was observed in 100% of patients, mean free 
bilirubinemia 77.6 IU/l with extremes 14 – 480. Transaminases 
were elevated with an average level of 45 mg/l and 60 mg/l 
respectively for AST and ALT table (IV) 

Table I distribution of patients according to sex and phenotype

Gender Frequency (n) Purcentage (%)
F 36 51.4
M 34 48.60

Phenotype erythro-
cytaire Frequency (n) Purcentage (%)

SS 56 80
SC 4 5.70
SB0 6 8.60
SB+ 4 5.70

Table II  distribution of patients according to clinical signs

Clinicals signs Number Percentage
Nausea yes 47 67,1

no 23 32,9
vomiting yes 27 38,6

no 43 61,4
Abdomi-
nal pain

yes 69 98,6

no 1 1,4
fever yes 58 82,9

Non 12 17,4
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Table III  distribution of patients according to ultrasound signs

Ultrasound signs Number Percentage

Microlithiasis 34 48,67

Bile Mud 20 28,57
Lithiasis cluster  14 20

Isolated gallstone
Total

2
70

2,86
100

Table IV: distribution of patients according to associated 
ultrasound signs

Ultrasonore Signs Number Percentages
Wall thickening 34 48,57

Hyper vascularization
Liquid péri vesicular

4
15

5,71
21,43

Table V distribution of patients according to biology data

Paramètres
biochimiques

Rate
AVER-
AGE *

Gap
kind

There
median

mini-
um

Maxi-
min

Bilirubine
Conjugated bi-

luribineé(mmol/l)
41.31 25.11 35.50 1.25 122.0

Bilirubine Libre
(mmol/l) 77.67 70.60 67.15 14.60 480.0

ALAT (mg/l) 59.74 60.26 43.00 14.00 487.0
ASAT(mg/l) 45.81 70.60 33.20 12.50 586.0

Table VI Distribution of patients according to blood count data

Paramètres clin-
iques

Mini-
mal

Maxi-
mal

Moy-
enne

Écart-
type

Age de survenu 
des 1er signes (an) 0 13 2,32 2,48

Saturation moy-
enne en O2 (%) 90,5 99 96,29 2,06

Nombre de CVO/
an 1 6 3,26 1,67

Nombre d’hospi-
talisation/an 0 5 2 1,41

Lieu de décès Nombre pourcentage
Domicile 43 66,15

CRLD 13 20

Autre centre de santé 9 13,85

Total 65 100

DISCUSSION
Seventy cases of cholelithiasis were diagnosed during our 
study, including 36 girls versus 34 boys. This slight predom-
inance would be linked to hormonal factors with the onset of 
puberty in Dakar Diagne, in a study carried out in 1999 and re-
lating to cholelithiasis in 106 children with sickle cell disease, 
found 49 boys for 57 girls [12]. Parez found a sex ratio of 1 in 
a sample of 26 Parisian patients [13].

The average age of our patients was 12 years with a range of 
3 to 15 years. In Senegal, Portugal and RCI, it was 10 and 13 
years respectively [27]. These results are consistent with data 
from the literature which notes a prevalence increasing with 
age.

In children with sickle cell disease, it is 19% between 1 and 5 
years old, 34% between 6 and 10 years old and 47% between 
11 and 15 years old [7]. As described in the literature, lithiasis 
is much more common in homozygous sickle cell patients and 
this is linked to severe chronic hemolysis [8], but can also be 
observed in other sickle cell syndromes [9,18].

Clinical and paraclinical data

Nearly 80% of the children in our study were SS homozygotes 
and 5.7% were SC form sickle cell patients. According to Mar-
tins in Brazil in a study carried out on 107 sickle cell patients, 
27 patients had cholecystitis, 63% of whom were homozygous 
(SS) [28] Abdominal pain was found in 98% of our patients. 
This rate was statistically higher than those of N’Doye Md in 
Senegal in 2002, and Plummer in Jamaica in 2006 who had 
respectively found a pain frequency of 68% and 21% [31;32]
The average hemoglobin level was 7.6 g/dl with extremes of 
3 and 12 g/dl. This result could not be compared due to the 
lack of a similar study. Hyperleucytosis was observed in 100% 
of patients. This hyperleukocytosis may be due to functional 
asplenia. Average free bilirubinemia 77.6 IU/l with extremes 
14-480 Transaminases were elevated with an average level of 
45 IU/L and 60 IU/L for ASAT and ALT respectively. The bio-
logical assessment is a poor indicator of the presence of stones 
in sickle cell disease. According to several authors, there is 
no statistically significant difference between the hemoglobin, 
hematocrit and reticulocyte levels of sickle cell patients with 
cholelithiasis and sickle cell patients without cholelithiasis 
(29;30)

The elevation of alkaline phosphatase and direct bilirubin 
would be good indicators for initiating retrograde cholangiog-
raphy. This examination would facilitate the duration of the in-
tervention [1] Our high figures could be explained by cytolysis 
caused by a simple hepatic vaso-occlusive crisis as described 
in the literature.

Abdominal ultrasound is the essential tool for detecting hepa-
tobiliary pathologies in children. This examination allows you 
to visualize the stones but also the condition of the gallbladder 
and bile ducts. It can be sensitive when the ultrasound probe 
passes over the abdominal wall in the region of the gallbladder.
Microlithiasis represented approximately 50% of cases asso-
ciated with wall thickening. Abdominal ultrasound revealed 
a gallbladder with multilithiasis content in 61% of patients 
[34]. SUELL M N revealed in his study the presence of biliary 
sludge or lithiasis in 57% [35] Therapeutic data Eleven chil-
dren out of seventy benefited from a cholecystectomy, i.e. 7% 
including 36% by laparoscopy, this figure is higher than that 
of N. PAREZ who found 2.3% [13] Laparoscopic cholecystec-
tomy is the therapeutic method of choice in sickle cell patients 
due to its effectiveness and safety compared to traditional lap-
arotomy surgery. Medical treatment based on antibiotic thera-
py combining at least two antibiotics of different classes was 
initiated in 100% of patients. Al-Mulhim et al used ampicillin, 
metronidazole, and gentamicin before surgery [30].
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CONCLUSION
This work confirms the frequency of gallbladder lithiasis in 
sickle cell patients with a slight female predominance. SS ho-
mozygotes are in the majority with 80%.

The clinicat manifestations are dominated by abdominal pain 
associated or not with vomiting.

The care is multidisciplinary; in our study only 7% of cases 
underwent surgery. 

Acknowledgement and thanks to the Pierre Fabre foundation 
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