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Abstract
Sickle cell disease (SCD) is a common hemoglobinopathy that results in vasoocclusive crisis with abnormal endothelial interac-

tions causing repeated ischemia and reperfusion injuries, inflammation and endothelial dysfunction. This pathophysiologic process
can affect multiple organs in the body leading to serious medical disorders.

Liver disease is an important factor of morbidity and mortality in patients with SCD. It is most commonly affected due to sickle

hepatopathy, an umbrella term for a variety of acute and chronic pathologies that can be manifested in several clinical conditions that

range from benign hyperbilirubinemia to an overt liver failure. Management of this disease poses diagnostic and therapeutic dilemmas. Surgical treatment of hepatobiliary complications in SCD patients will be outlined in this review.
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Introduction
Sickle cell disease (SCD) is an autosomal recessive blood disor-

der due to genetic mutation and abnormality at the sixth position
on the beta-globin chain due to substitution of aminoacid valine to

glutamate causing formation of hemoglobin S. This distortion of
red blood cell (RBC) causes increased hemolysis and sickling crises. Sickling is a vasoocclusive attacks that lead to microinfarcts in
the microvasculature of all tissues and organs resulting in multiple
organ failure [1,2].

This Systemic disease can promote a significant liver disease

called hepatopathy. Sickle cell hepatopathy is a group of disorders

with similar overlapping clinical manifestations lead directly and

indirectly to progressive injury to the hepatobiliary system caus-

ing decreased liver function up to liver failure [3]. It occurs predominantly in patients with homozygous sickle cell anemia and to
a lesser extent in patients with sickle cell trait, HbSC disease and
HbSb Thalassemia [4].

In our manuscript, we describe the challenges of liver related

conditions in SCD patients and the role of surgery according to different hepatobiliary complications.

Surgical challenges of hepatobiliary complications of SCD
SCD can involve multiple organs and systems including gastro-

intestinal tract. Hepatobiliary involvement is observed in 10 - 40%

Citation: Salah Termos., et al. “Surgical Management of Hepatobiliary Complications in Sickle Cell Disease. Literature Review". Acta Scientific Gastrointestinal Disorders 4.7 (2021): 64-71.

Surgical Management of Hepatobiliary Complications in Sickle Cell Disease. Literature Review
65

cases of sickle cell crises and they can be divided into acute and

chronic conditions [8]. This liver dysfunction encompasses a range

of hepatic disorders that occur primarily due to sickle disease itself
(Hemolysis, sickling consequences, vasoocclusion and lithiasis) or
secondarily as a complication of SCD treatment (Iron overload and
transfusion problems) [5].

SCD is a complex entity that requires a meticulous clinical care

to prevent perioperative sickle disease complications. Incidence of

SCD deaths related to surgery is 7% [6]. Attention should be given
to hemoglobin level, anesthesia time and complexity of the surgical

procedure in order to decrease hypoxia, hypothermia, acidosis and
intravascular volume depletion [7].

Surgical management of hepatobiliary complications is usually

focused on the etiology and pathogenesis of the disease. In our paper we divided them into biliary and liver conditions.
Biliary conditions

Biliary tract disease is the most frequent indication for surgery

in SCD patients. It has no gender predilection. Preoperative opti-

mization of patient’s condition and careful perioperative management can decrease the rate of complications and lead to a better

outcome. Procedure complexity or anesthesia time duration in-

Figure 1: Pyrolysis products from microwave
pyrolysis of agro-residue.

creases the risk of acute chest syndrome and other complications
[7].

Biliary lithiasis is usually pigment stones that occur due to in-

creased bilirubin production as a result of chronic hemolysis [8].
Gall stones complications including biliary colics, cholecystitis,
common bile duct (CBD) stones, gall stone ileus, life threatening
cholangitis and pancreatitis in all its forms and manifestations [9]:

a) Sickle cholelithiasis: Sickle cholelithiasis (Figure 1) is a

common SCD complication. According to Martins., et al. in a

study done on 107 patients, the incidence of cholelithiasis

in SCD patients was 25%. Among them 50% are symptomatic. Sickle cholelithiasis has an incremental pattern; approximately 70% of sickle patients will develop gallstones at

one stage of their life [9,10]. The treatment of symptomatic

sickle gallstones is cholecystectomy (Figure 2). Laparoscopic
approach is more advocated as it carries less morbidity. In

the other hand surgery for asymptomatic patients is still a

Figure 2: Laparoscopic cholecystectomy where gallbladder
(GB) retracted, cystic duct (CD) and cystic artery (CA) fully
dissected.

controversial debate [11].
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b) Sickle choledocholithiasis: Sickle choledocholithiasis (Fig-

c) Sickle cell cholangiopathy: Sickle cell cholangiopathy oc-

treated by endoscopic retrograde pancreatography (ERCP).

mation. Endoscopic sphincterotomy can be beneficial as it

ure 3) can be primary formed in the common bile duct or

secondary coming from the gall bladder. They are generally

Failure of ERCP is an indication for surgical common bile
duct (CBD) exploration and clearance. Utility of choledo-

choscope provides direct vision and gives the advantage of
stone management in whole biliary tree up to secondary
radicals and distal CBD down to the duodenum [12]. In the
era of minimal invasive surgery, laparoscopic CBD explora-

tion (Figure 4) is more preferred due to better tolerability

and faster recovery. Surgical option to be tailored according
to expertise and technical facilities [13].

curs as an insult to the bile duct vasculature that leads to

ischemia of the biliary system causing sludge and stone for-

may obviate the future development of bile duct stones [14].
Nevertheless, careful evaluation by imaging studies mainly

MRCP, prior to any procedure is mandatory as 27% of SCD

patients may have jaundice and dilated CBD in the absence
of stones [15].

Sequential endoscopic sphincterotomy and CBD clearance

(Figure 5) followed by laparoscopic cholecystectomy is a
safe and effective approach for the management of cholelithiasis and choledocholithiasis [16].

Figure 3: MRCP and intraoperative cholangiogram (IOC)
demonstrating choledocholithiasis.

Figure 5: ERCP and CBD clearance (pigment stone extraction).
d) Gall stone ileus: This pathology is a rare sequela of choleli-

thiasis. It occurs as a result of bilioenteric fistula due to erosion by an offending stone. It is manifested by Rigler’s triad

(Figure 6), a classic radiologic sign which consists of three el-

ements: 1- Small bowel occlusion, 2- Ectopic gall stones and

3- Pneumobilia [17]. This condition is usually treated surgically according to the condition of the patient with priority
Figure 4: Laparoscopic CBD exploration and stone extraction.

being given to relief the small bowel occlusion and biliary
obstruction. A literature review generally supports the em-

ployment of enterolithotomy in high risk sickle patients and
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reserving cholecystectomy and division of the fistula for less
comorbid patients with feasible anatomy [9].

Figure 7: Enhanced CT scan diagnosing choledochoduodenal
fistula manifested with Rigler’s triad (Arrows) [9].

Figure 6: MRCP revealing sickle cell cholangiopathy with CBD
stone (arrow).

e) Acute pancreatitis: Acute pancreatitis should be consid-

ered in the differential diagnosis of abdominal pain in patients with SCD. Pancreatitis is seen in patients with cholelithiasis as a result of common bile duct obstruction but

there are also reports of pancreatitis in patients with SCD
without cholelithiasis. In these patients, pancreatitis may be

due to microvascular occlusion and ischemic injury to the

pancreas [18]. Pancreatitis can cause the formation of pseudocyst or walled off necrosis (Figure 7) that can be managed
endoscopically or surgically according to size and tissue ap-

proximation. Laparoscopic cholecystectomy is advocated

in all gallstones related complications. This should be done

electively once their condition becomes stable to avoid further attacks.

f) Biloma: Common presentation is fever, abdominal pain and
jaundice. It occurs as a result of a spontaneous intrahepatic

focal biliary stasis. This can rupture and form an extrahe-

patic intraperitoneal collection [19]. Location of bilomas is
detected by different imaging modalities ultrasound, computed tomography (CT), magnetic resonance (MR) and chol-

angiopancreatography. Gallbladder scintigraphy with tech-

netium-99 may help differentiate biloma from hematoma or

a liver abscess [20]. Endoscopic retrograde cholangiography
can be a diagnostic and therapeutic option, allowing the decompression of the bile duct and the biliary drainage of the
fluid and gas collection [21].

Liver conditions

SCD has evolved into a debilitating disorder with emerging end

organ damage. The pathophysiology is a complex mechanism that

occurs due to sinusoidal obstruction as caused by sickled RBC,
kupffer cell erythrophagocytosis and ischemic induced hyperplasia. Thus, liver injury during hepatic crisis in SCD is quite similar to

ischemic hepatitis whose recovery is directly proportional to initiation of proper therapy and alleviation of offending factors [22,23]:

1. Sinusoidal hepatic disorders: Sinusoidal hepatic disor-

ders are conditions related to sinusoidal obstruction and
red blood cell stagnation. Their consequences are sickle cell

hepatic crisis, hepatic sequestration and acute intrahepatic

cholestasis. All these disorders if not managed promptly can
lead to chronic debilitating liver dysfunction [3,24].

2. Transfusion related liver disorders: Transfusion related

liver disorders are problems that occur as a result of complication due to repeated blood transfusion in SCD patients:

a. Infection: Such as viral hepatitis (HBV and HCV) that if

not treated can induce acute and chronic injury to the
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hepatocyte causing tissue destruction, fibrosis and cirrhosis. This end stage organ damage leads to the forma-

tion of dysplastic nodules and cancer transformation to
hepatocellular carcinoma (HCC) [25]. Multiple thera-

peutic options are available as a curative intent or as a
bridging therapy before transplant including hepatic re-

section (Figure 8), local thermal ablation, transarterial

chemoembolization (TACE) (Figure 9 and 10), radioem-

bolisation, systemic targeted chemotherapy. However,
liver transplantation (LT) is the most effective treatment
for both HCC and underlying cirrhosis [26].

Figure 10: TACE procedure of a large HCC in the central part of
the liver.

Figure 8: Enhanced CT scan denoting a pancreatic pseudocyst
(Arrows).

chronic hemolytic anemia in SCD patients. The most no-

table organs with iron deposition are the liver, heart, and

endocrine glands [27]. The microscopic examination of
the affected tissues reveals iron deposition. A liver biopsy

can show hemosiderosis as well as fibrosis and cirrhosis
[28]. Portal fibrosis can develop in one-third of nonche-

lated patients within two years, as each unit of packed

RBC contains 250 mg of iron. Due to increased risk of liver
cancer, annual abdominal ultrasound and alpha-fetoprotein screening is advised [29]. The definitive treatment

of decompensated cirrhosis due to secondary hemochromatosis or HCC development is organ transplantation.

Figure 9: HCC of left lateral segment resected laparoscopically.
b. Iron overload: It is also called secondary hemochroma-

tosis. It occurs due to accumulation of iron in the tissues
and organs as a result of repeated transfusions due to

3. Drug induced liver injury (DILI): Some drugs used in

treatment of SCD patients is documented to cause DILI such
as Hydroxyurea (stimulate fetal hemoglobin production and
decrease number of sickle crisis) and Deferasirox, (chelating

agent). Both medications may alter liver enzymes and cause
serious complications such as liver failure that might need
liver transplant [30].
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4. Vascular disorders: Vascular disorders are conditions related to anomaly of the hepatic vasculature.

a. Outflow disorders: Mainly Sickle Budd Chiari Syndrome,

acute or chronic outflow obstruction secondary to hepatic

serious sequelae up to cirrhosis and liver failure requiring LT [34].

Role of Liver Transplantation (LT) in SCD
Liver dysfunction in SCD is likely to escalade as life span in-

vein thrombosis or fibrosis leading to increased intrahe-

creases and patients incur incremental transfusion overload.

This condition may require initially transjugular intrahe-

intervene with the two treatment modalities available: Exchange

patic and portal system pressure causing hepatomegaly

and ascites then eventually to cirrhosis and liver failure.
patic portosystemic shunt (TIPS) (Figure 11) or surgical
portosystemic shunting and later LT [31].

Future work must concentrate on not only investigating the un-

derlying pathogenesis, but also identifying in whom and when to
blood transfusion (EBT) and LT [35].

Liver transplantation is a complex surgical procedure that re-

moves a diseased liver to replace it with a healthy liver being do-

nated from a cadaveric or living donor. Worldwide experience of LT
as a therapeutic modality form end-stage liver disease (ESLD) as a

consequence of sickle cell Hepatopathy is slowly developing may
be due to the shortage of donors and multiple associated organs
involvement in SCD patients.

LT may have a potential role in a selected subset of patients.

Two clinical phenotypes that benefit most from LT: First with ESLD
Figure 11: TIPS procedure.
b. Inflow disorders:
i.

Arterial etiology: Such as segmental arterial medi-

olysis (SAM) of the hepatic arteries. SAM is rare non

inflammatory vasculopathy due to degeneration of the
medial layer of muscular arteries. Most common site
is the splanchnic circulation mainly celiac axis [32]. It
can be aggravated by SCD and usually manifests with

stenosis or aneurysms or thrombosis affecting the

arterial blood supply of the liver. This rare condition
is generally treated with endovascular interventional

radiology or with surgical reconstruction and bypass
ii.

[33].

Portal etiology: Due to portal vein thrombosis that
can occur in SCD patients due to recurrent crisis and

increased VTE risk leading to compromised blood
supply to the liver. Extensive thrombosis can lead to

without significant sickle related other organ damage and the second perhaps with a milder SCD phenotype and coincident liver disease [36].

Conclusion
SCD and Liver have a reciprocal relation. Both can be triggered

and aggravated by each other. Hepatobiliary complications in SCD
patients are common and their prevalence increase with age. Sur-

gical management of these disorders can vary from cholecystec-

tomy up to organ transplantation. Accurate indication and proper
intervention can ameliorate liver function, improve sickle cell condition and subsequently enhance patient’s quality of life.
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