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Abstract
Background: SCA causes chronic haemolysis which is a risk factor for cholelithiasis.

Objective: To determine the prevalence and outcome of  children with SCA complicated with gallstones treated at the sickle

cell clinic at the children emergency hospital Khartoum state.

Methods: 261 patients age 4 months to 16 years were studied. AUS examination was carried out. The 30 patients in whom

gall stones were detected followed prospectively from June 1996 to September 2009 when a second AUS examination was

obtained.

Results: Gall stones occurred in 30 patients of whom four were lost to follow up in the first year. The overall prevalence of

cholelithiasis was 11.5% and it increased with age. The youngest patient with cholelithiasis was 2 1/2 years old. Haematological

variables, bilirubin and sex did not identify a subgroup of patients at higher risk for gallstones. All the patients were

asymptomatic at the time of diagnosis. One patient developed symptoms 3years after the diagnosis and he was submitted

to surgery. The 25 remaining asymptomatic patients were followed up for 13 years and none of  them presented complications

related to cholelithiasis during this period.

Conclusion: The prevalence of cholelithiasis in Sudanese children and adolescents with SCA was significant. The large

majority patients remained asymptomatic over a long period.
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Introduction
Sickle cell disease (SCD) is the commonest inherited

haemoglobinopathy. Its most common clinical

manifestation is anemia due to chronic haemolysis.

The occurrence of gallstones is one of the most

important manifestations of SCD in the digestive

tract1, 2, 3, 4, 5. Excessive production of bilirubin from

chronic haemolysis is an important factor for

formation of  pigment gallstones6, 7.  However, many

SCD patients with marked haemolysis do not

develop gallstones. Thus, abnormalities in gallbladder

function or bile acid metabolism may contribute to

gallstone formation in these patients8.

The prevalence of cholelithiasis is high in

patients with HbSS/SCA and increases progressively

with age, affecting 15% of children with SCA

younger than 10 years of age and more than 80%

of those older than 30 years9, 10. Other studies

reported a range of 6% in patients under 15 years

and increases progressively with age, affecting 50%

of young adults11, 12. Despite the increased incidence

of gallstones in SCA, many have felt that

symptomatic biliary tract disease was rare.

Cholecystectomy is indicated for symptomatic

patients, but controversy still exists regarding the

appropriate treatment for asymptomatic patients

with cholelithiasis13. Although a low complication rate

has been reported in some studies, suggesting an

expectant conduct14, 15 , others have proposed elective

surgery because of lower mortality and fewer surgical

complications compared to an emergency surgery

or procedure after an acute cholecystitis episode16.

In a previous study we determined the

prevalence of cholelithiasis in Sudanese children with

SCA. Most of the patients were asymptomatic and

we recommended a larger longitudinal study to

describe the course of the asymptomatic gallstones17.

The objective of the present study was to

determine the frequency of  gallstones in children with
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SCA treated at the sickle cell clinic children emergency

hospital Khartoum state, and to describe the follow-

up and outcome after the diagnosis of  cholelithiasis.

Methods
This study was performed by studying all patients

attended the sickle cell clinic in June 1996 when the

clinic was established at Khartoum children

emergency hospital. The clinic offers services

including diagnosis, treatment, follow up, family

education and counseling. It is a focus for research

on sickle cell disease and it offers training for the

medical staff.

261 SCA patients were recruited in June

1996. They were questioned for biliary tract disease

which is an abdominal pain typical of biliary colic

and defined as pain in the right hypochondrial or

epigastric region of a study unremitting nature lasts

for more than one hour with indigestion, fat

intolerance, abdominal pain or discomfort, nausea

or vomiting related to food. Children less than five

years, this information was obtained from the

parents. At that time (i.e. June 1996) they were all

underwent blood tests for Hb concentration,

reticulocyte count and Hct which were performed

by standard haematological techniques (Dacie &

Lewis, 1984)18.  Total S-bilirubin was measured by

the dichlorophenyldiazonium chloride method

(Wahiefeld et al 1972)19.

Ultrasonography of the gallbladder was

performed using real time scanner with a frequency

of  3.5 MHz using sonojelly. Sonographic tests were

performed without sedation on the morning

following an overnight fast; (they were allowed to

take water or juice in the morning). Longitudinal and

transverse scans of the right abdomen were

obtained. Examination was obtained in supine

positions and it took 5-10 minutes. Sonographic

findings were considered positive for the presence

of gallstones when an echodense images casting an

acoustic shadows were seen. The findings were

recorded in sonography sheets and kept with the

follow –up records to be compared with the final

results.

Of the 261patients studied, 30 were found

to have gall stones; these 30 patients were then

apparently followed on a regular basis until Sept

2009; follow-up included questioning for symptoms

of  cholecystitis. September 2009 a follow-up AUS

examination was obtained. There was no change in

the AUS technique between June 1996 and Sept 2009.

Statistical Analysis

The analysis of  data was performed using SPSS -

statistical package for social sciences computer

programme. The mean and standard deviation were

calculated for all quantitative data. Student’s T-test

was used to compare between means. A level of

significance of 5% was adopted.

Results
A total of 261 SCA patients were studied. The

sample included 165 (63%) males and 96(37%)

females. The mean age of  the patients was 6.8 years

(SD =0.94, range: 4 months to 16years.

An initial abdominal ultrasound reported that gall

stones occurred in 30 patients (18 boys, 12girls). The

findings were multiple gall stones with thick bladder

wall. The overall frequency of cholelithiasis was

11.5%. The frequency of gallstones increased with

age, with the condition being diagnosed before the

age of 5 in 0.7%, between 5 and 10 years of age in

13%, between 10 and 16 years in 33%. The youngest

patient with cholelithiasis was 2 1/2 years old. There

was no significant sex difference in patients with gall

stones (chi square = 0.12  p = 0.73) (table

1).Hematological data showed no significant

difference between patients with and without gall

stones (table 2)

No patients were symptomatic at the time

of  diagnosis of  cholelithiasis. Four were lost to

follow up. They were followed for 5, 8, 9 and 11

months. One patient became symptomatic during

follow-up. He underwent cholecystectomy with no

postoperative complications. The time interval

between the diagnosis of cholelithiasis and surgical

treatment was 3 years. His symptoms were relieved

and did not show any recurrence of symptoms for

a period of  10 years follow-up. The remaining 25

asymptomatic patients were followed up

prospectively after the diagnosis of cholelithiasis for

a period of  13 years. As the clinic is the only

specialized place for sickle cell disease and it offers

free service, close follow-up was maintained for all

that time.

Data was collected in the follow up records

of  the study. None of  the patients developed

symptomatic gallbladder disease during that period.

A follow-up abdominal ultrasound was done after

13 years and the findings at follow-up compared

with the findings on the initial examinations showed

no difference for each patient.
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Table 1: Prevalence of  gall stones according to age and sex

Age group Boys Girls Total

(years) No No gall stones (%) No No gall stones (%) No No gall stones (%)

4 months-5years 93 1   (1) 45 0   (0) 138 1   (0.7)

5-10years 36 5   (13.9) 24 3   (12.5) 60 8   (13)

10-16 years 36 12   (33) 27 9   (33) 63 21   (33)

Total 165 18   (10.9) 96 12   (12.5) 261 30   (11.5)

Sex chi square = 0.12       p = 0.73

Table 2: Haematological data in patients with and without gallstones

Variable Patients with gallstones    Patients without gallstones

Mean SD             Mean         SD          T-Test            P

Hb (gm/dI)                     6.4 0.9              6.7            1.7           0.21          > 0.05

PCV%                            22.3             2.7             22.6        4.16          0.044        > 0.05

Retics %               10.4                   5.1             10.7           6.4           0.14          > 0.05

Total bilirubin umol/L     87.5 2.3     83            2.5           0.83          > 0.05

Discussion
The prevalence of gallstones in patients with SCA

varies according to different studies1, 2, 3, 4, 5, 13, 15, 16.

The selection of different age ranges may explain

some differences. In the present study, of  the

261patients studied initially, 30 were found to have

gall stones. This prevalence was similar to that

reported by a previous study in Sudan 17 , Barrett-

Connor 20  and Webb et al21. In Nigeria a low

prevalence of cholelithiasis of 6% in patients under

15 years was reported by Akinyanju et al 11. This low

prevalence was attributed to the less sensitive

diagnostic method of  oral cholecystography, but later

studies using ultrasonography reported similar low

prevalences of 4.4% under 17 years patients 22 and

5% under 15 years23. It therefore seems likely that

gallstones are truly infrequent in young Nigerian

patients with SCA consistent with the infrequency

of all gallstones in that population24.  In contrast, the

prevalence of gallstones in Sudanese population is

high and its occurrence is common25, 26.

In a Saudi Arabian study 27cholelithiasis was

observed in only 8% of  62 patients aged 10 - 64

years. The youngest of  whom was 17 years old. The

lower incidence of cholelithiasis and the milder clinical

manifestations in these patients were related to an

unusually high level of foetal haemoglobin which

averaged more than 20%.

Other studies 28, 29, 30, 31, 32, 33 reported higher prevalence

than this study. In these studies some have used the

same diagnostic method as ours 29, 31, 33, other used

less sensitive methods 30 and the rest used more than

one method28, 32. This is because they studied older

children and adults 29, 30, and those who studied only

children did not include those under 2 years of age28,

31, 32, 33.

In this study the number of patients studied

was large and the period of follow-up was long

however the fact that the ultrasound technique was

not optimal – in terms of  MHz used – for infants

and very young children was a limitation.

The results of the present study showed that

age was a significant factor in gallstones formation.

This trend was also reflected in other studies when

they were categorized into age groups20, 28, 29, 30, 32, 33.

In this study there was no evidence for a subgroup

at higher risk of gallstones because of the

haematological factors or sex. In contrast to other

studies Bond et al29 reported no correlation to sex,

haematological variables or abnormal results of  liver

function tests. Rennels et al31 and Sarnaik et al33  found

no significant differences in mean haemoglobin levels

and reticulocyte counts, but higher mean bilirubin

concentration in patients with gallstones was reported

by Sarnaik33.  Webb et al21  reported that children

with gallstones had significantly lower total

haemoglobin and higher bilirubin concentrations.

Perrine 27 reported no significant difference in

haemoglolin and reticulocyte count between the two

groups. Barrett-Connor 20 reported that abnormal

liver function tests were poor guide to the presence

of  the gallstones.
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This study did not show any correlation between

gallstones and the haematologic values while other

studies have shown a correlation between the

presence of  gallstones and the rate of  haemolysis.

We studied patients in the steady state and the

compared haematologic values were done once

initially.

Other apparent risk factor for gallstones formation

is low foetal haemoglobin. Bond et al 29 reported

no correlation in his study, but, Webb et al21 reported

low level of foetal haemoglobin in those with

gallstones, while Perrine 27  reported high level in Saudi

Arab population, where the prevalence of gallstones

is low. Because we did not monitor foetal

haemoglobin levels, we were unable to evaluate

whether this correlation was present in our patients

with gallstones. The patients

with gallstones in this study were asymptomatic. A

previous study reported40% of patients with

gallstones had symptoms suggestive of  biliary colic,

and 60% of them were asymptomatic17.  This finding

is the same as what has been reported by Barrett-

Connor 20 , Webb et al21  and Perrine 27, where most

of their patients were asymptomatic. While Sarnaik33,

Cameron et al 30 , Karayalcin 32  and Bond et al 29

reported that symptoms typical of biliary tract was

common in patients with gallstones. One patient

in this study developed symptoms three years after

diagnosis. He had cholecystectomy that relieved his

symptoms and he had no post-operative

complications. In other studies authors reported good

relief of symptoms following elective

cholecystectomy with no postoperative

complications28, 30, 32, 34, 35, 36, 37. Bond et al29  reported

postoperative complications which were common,

but not generally serious. Stephens et al 34, who

reported no complications with elective

cholecystectomy, has reported that urgent

cholecystectomy resulted in multiple major

postoperative problems. The minimization of

postoperative complications has been attributed to

the careful management of  these patients.

The 25 asymptomatic patients were followed-

up for 13 years and had no symptoms during the

follow-up period. The role of cholecystectomy for

symptomatic gallstones as shown by one of our

patients is unquestioned. Follow-up of  patients with

gallstones suggested that half  would develop

symptoms or complications within three years 34 ,

and in another study half developed complications

within the first five years38. In contrast, no symptoms

have occurred in the follow-up of 30 Jamaican

children with gallstones, and follow-up of 32 adults

known to have gallstones for 15 years showed only

one patient developing specific symptoms during

this period. Walker et al4 followed up patients for

25 years and found a large number of asymptomatic

patients and a low 7% proportion of surgical

indications. The U. S. National Institutes of  Health 13

stated that there are sufficient data in the medical

literature to indicate a non-surgical approach to

asymptomatic patients, but there is still marked

controversy.

Bogue et al suggested a conservative

treatment for clinically silent, uncomplicated

gallstones in children and infants because they are

associated with low rates of complications, but

patients with sickle cell disease, spherocytosis, and

elliptocytosis had high complication rates and

required surgery more often39. Hendricks-Ferguson

V, reported that a great number of  surgeons now

remove asymptomatic stones in SS disease patients40.

Laparoscopic cholecystectomy is one of the

most frequently performed laparoscopic operations.

It is a safe and effective procedure in almost all

patients with cholelithiasis. Proper preoperative work

up, knowledge of  possible complications and

adequate training makes this operation a safe

procedure with favorable result and lesser

complications41. Curro et al, recommend elective

early laparoscopic cholecystectomy in children with

chronic hemolytic anemia and asymptomatic

cholelithiasis in order to prevent the potential

complications of cholecystitis and choledocholithiasis

which lead to major risks, discomfort and longer

hospital stay42.  The British guidelines for

management of hereditary spherocytosis

recommended that; in children undergoing

splenectomy, the gall bladder should be removed

concomitantly if  there are symptomatic gallstones.

If stones are an incidental finding without symptoms,

the value of cholecystectomy remains controversial.

If the gallbladder is left in situ (including when a

cholecystostomy with stone extraction has been

done), close follow-up using ultrasound is

necessary43.

What is already known about this subject?

Sickle cell disease causes chronic and recurrent

haemolysis which is a recognized risk factor for

cholelithiasis;

The prevalence of cholelithiasis is high in patients

with SCA and increases progressively with age;



African Health Sciences Vol 13  Issue 1 March  2013158

Cholecystectomy is indicated for symptomatic

patients, but controversy still exists regarding the

appropriate treatment for asymptomatic patients

with cholelithiasis.

What are the new findings?

The prevalence of cholelithiasis in Sudanese children

and adolescents with SCA treated at the sickle cell

clinic was significant;

The large majority (25/30) patients remained

asymptomatic over a long (13 year) period;

The youngest patient with gallstones was 2 ½ years

old.

How might it impact on clinical practice in the

foreseeable future?

Routine screening with AUS is not necessary in

children with SCA and that AUS for the detection

of cholelithiasis need only be done in the presence

of  symptoms and/or signs suggestive of

cholelithisasis;

Cholecystectomy must be considered in symptomatic

patients;

In asymptomatic patients, conservative management

seems to be the better choice.

Conclusion
The prevalence of cholelithiasis in Sudanese children

and adolescents with SCA treated at the sickle cell

clinic was significant. The large majority patients

remained asymptomatic over a long period.

AUS in SCA patients for the detection of

cholelithiasis need only be done in the presence of

symptoms and/or signs suggestive of  cholelithisasis.

Symptomatic patients’ surgery must be considered

after stabilization of the patient; asymptomatic

conservative management appears to be a safe and

possibly the better option, but further studies to

confirm this recommendation are suggested.

References
1. Al-Salem AH, Qaisruddin S. The significance

of biliary sludge in children with sickle cell

disease. Pediatr Surg Int. 1998; 13; 14-6.         

2. Billa RF, Biwole MS, Juimo AG, Bejanga BI,

Blackett K. Gallstone disease in African patients

with sickle cell anemia: a preliminary report from

Yaounde, Cameroon. Gut. 1991; 32:539-41.

3. Walker TM, Serjeant GR. Biliary sludge in sickle

cell disease. J Pediatr. 1996; 129:443-5.

4. Walker TM, Hambleton IR, Serjeant GR.

Gallstones in sickle cell disease: observa-tions

from the Jamaican Cohort Study. J Pediatr. 2000;

136:80-5.         

5. Winter SS, Kinney TR, Ware RE. Gallbladder

sludge in children with sickle cell disease. J Pediatr.

1994; 125(5 Pt 1):747-9.         

6. Maki T. Pathogensis of  calcium bilirubinate

gallstones: role of E coli, Bglucuronidase and

coagulation by inorganic ions, polyelectrolytes

and agitation. An Surg 1966; 164: 90 - 100.

7. Trotman BW. Insights into pigment stone disease

(editorial). J Lab Clin Med 1979; 93: 349 -352.

8. Everson GT, Nemeth A, Kourourian S, Zogy

D, Leff  NB, Dixon D, Githens JH,Pretorius D.

Gallbladder function is altered in sickle

haemoglobinopathy.Gastroenterology  1989; 96:

1307 - 1316.

9. Hendricks-Ferguson V, Nelson MA. Treatment

of cholelithiasis in children with sickle cell disease.

AORN. 2003; 77:1170–1182.

10. Giuseppe Currò, Anna Meo, Daniela Ippolito,

Anna Pusiol, Eugenio Cucinotta. Asymptomatic

Cholelithiasis in Children with Sickle Cell

Disease Early or Delayed Cholecystectomy?

Ann Surg. 2007 January; 245(1): 126–129.

11. Akinyanju 0, Ladapo F. Cholelithiasis and biliary

tract disease in sickle cell disease in Nigerians.

Postgrad Med J 1979; 55: 400 - 402.

12. Ana Paula dos Santos Gumiero, Maria Angela

Bellomo-Brandão, Elizete Aparecida Lomazi da

Costa-Pinto. Gallstones in children with sickle

cell disease followed up at a Brazilian

hematology center. Arq.

Gastroenterol. vol.45 no.4 São Paulo Oct. /

Dec. 2008.

13. National Institutes of Health. The management

of sickle cell disease 2002, 111-112. Accessed

June 25, 2005. Available at http://

www.nhlbi.nih.gov/health/prof/blood/sickle/

index.htm.         

14. Nzeh DA, Adedoyin MA. Sonographic pattern

of gallbladder disease in children with sickle cell

anemia. Pediatr Radiol. 1989; 19:290-2.         

15. Al-Salem AH. Should Cholecystectomy be

performed concomitantly with splenectomy in

children with sickle cell disease? Pediatr Surg Int.

2003; 19:71-4.

16. Suell MN, Horton TM, Dishop MK, Mahoney

DH, Olutoye OO, Mueller BU. Outcomes for



African Health Sciences Vol 13  Issue 1 March  2013 159

children with gallbladder abnormalities and sickle

cell disease. J Pediatr. 2004; 145:617-21.

17. Attalla B. A study of  the gallstones in sickle cell

anaemia in Sudanese children. MPCH thesis

Department of Pediatrics, University of

Khartoum1991.

18. Dacie, Sir John V. Practical haematology. 6th

Edi Edinburgh (etc): Churchil Livingstone, 1984.

19. Wahiefeld AW, Herz G, Bernt E. Modification

of Malloy-Evelyn method for a simple, reliable

determination of  total bilirubin in serum. Scand

J Clin Lab Invest. 1972; 29(suppl. 129):11-12.

20. Barrett-Conner E. Cholelithiasis in sickle cell

anaemia. Am J Med 1968, 45: 889 -898.

21. Webb DKH, Darby JS, Dunn DT, Terrcy Si,

Serjeant GR. Gallstones in Jamaican children with

homozygous sickle cell disease. Arch Dis Child

1959; 64: 693 - 698.

22. Adekile AD, Makanjuola D. Ultrasonography

in children with sickle cell anaemia. J Nigerian

Paed. 1983; 10: 35-38.

23. Akamaguna Al, Odita JC, Ugbodaga CI,

Okafor LA.  Cholelithiasis in sickle cell disease:

a cholecystographic and ultrasonographic

evaluation in Nigerians. Eur J Radiol 1985; 5: 271

- 272.

24. Da Rocha JT, Adesola AO. Cholecystitis in

Nigerians. J Nigeria Med Assoc 1971; 1: 47 - 50.

25. El-Masri SH, Ahmed ZE. Cholelithiasis in

Sudanese patients. Sudan Med J 1976; 14 (1) 23 -

27.

26. S.I. Suliman Cholelithiasis in Khartoum. Sudan

Med J 1977; 15 (4): 48 - 51.

27. Perrine RP. Cholelithiasis in sickle cell anaemia

in a Caucasian population. Am J Med 1973; 54:

327 - 332.

28. Lachman BS, Lazerson J, Starshak RJ, Vaughters

FM, Werlin SL. The prevalence of    cholelithiasis

as diagnosed by ultrasound and

cholecystography. Paediatrics 1979; 64:  601 - 603.

29. Bond LR, Hatty SR, Horn ME, Dick M, Meise

HB, Bellinghoin AJ. Gallstones in sickle cell disease

in the United Kingdom. B M J 1987; 295: 234 -

236.

30. Cameron JL, Maddreg WC, Zuidema GD.

Biliary tract disease in sickle cell  anaemia: Surgical

consideration, Ann Surg 1971; 174 (4): 762-710.

31. Rennels MB, Dunne MZG, Grossman NJ,

Schwartz AD. Cholelithiasis in patients with

major sickle haemoglobinopathies. Am J Dis

Child 1984; 138: 66-67.

32. Karayalcin G, Hassani N, Abrams M,

Lonzkowsky P. Choleljthiasjs in children with

sickle cell disease. Am J Dis Child 1979; 133: 306

- 307.

33. Sarnaik S, Slovis TL, Corbett DP, Emami A,

Whitten CF. Incidence of  cholelithiasis in sickle

cell anaemia using ultrasonic gray-scale technique.

Paediatrics 1980; 96: 1005 -1008.

34. Stephens CG, Scott RB. Cholelithiasis in sickle

cell anaemia: surgical or medical management.

Arch Inter Med 1980; 140: 648 - 651.

35. Malone BS, Werlin SL. Cholecystectomy and

cholelithiasis in sickle cell anaemia. Am J Dis Child

1988; 142: 799 -800.

36. Rambo WN, Reines HD. Elective

cholecystectomy for the patient with sickle cell

disease and asymptomatic cholelithiasis. The Am

Surgeon 1986; 52: 205 - 207.

37. Ware R, Filston HC, Schultz WH, Kinney TR.

Elective cholecystectomy in children with sickle

haemoglobinopathies. Ann Surg 1988; 17: 22.

38. Lund S. Surgical indications in cholelithiasis:

Prophylactic cholecysectoxay elucidated on the

basis of  long—term follow—up on 526 non-

operated cases. Ann Surg -J 1960; 151: 153 -

162.

39. Bogue CO, Murphy A J, Gerstle J T, Moineddin

R, Daneman A. Risk factors, complications, and

outcomes of gallstones in children: a single-

center review. J Pediatr Gastroenterol Nutr 2010;

50(3):303-308.

40. Hendricks-Ferguson V, Nelson MA. Treatment

of cholelithiasis in children with sickle cell disease.

AORN J 2003; 77:1170-82.

41. Rooh-ul-Muqim, Qutab-e-Alam Jan,

Mohammad Zarin, Mehmud Aurangzaib, Aziz

Wazir. Complications of  Laparoscopic

Cholecystectomy.World Journal of  Laparoscopic

Surgery 2008; 1(1):1-5.

42. Curro G, Lapichino G, Lorenzini C, Palmeri R,

Cucinotta E. Laparoscopic cholecystectomy in

children with chronic hemolytic anemia. Is the

outcome related to the timing of the procedure?

Surg Endosc 2006; 20(2):252-5.

43. Bolton-Maggs HBP, Langer CJ, Iolascon A,

Tittensor P, May-Jean K. Guidelines for the

Diagnosis and Management of Hereditary

Spherocytosis. The British Committee for Standards

in Haematology. September 2011.


