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Abstract
Background and Aim: Gallbladder cancer (GBC) is a rare and highly aggressive
malignancy characterized by late presentation of nonspecific symptoms, poor curabil-
ity, and high mortality. The gold standard for effective treatment depends on early
detection and surgical excision. Hence, the aim of this study was to determine the pat-
terns of clinical presentation and management modalities to reach excellent practice.
Methods: A retrospective study was conducted during the period from May 2021 to
April 2022 at Ibn Sina specialized hospital, Khartoum, Sudan, on 50 patients with
GBC who underwent a preoperative clinical and radiological evaluation to enable the
use of appropriate surgical and oncological approaches.
Results: GBC was more prevalent in females in this series where all had GBC (68%),
in the ratio 2:1. Distribution of patients according to age ranged between 61 and
75 years, representing 44% of patients. Abdominal pain, nausea, and vomiting were
present in 40% of patients. Fifty-six percent of patients resided in urban areas. Trans-
abdominal ultrasound (TUS) with CT scan diagnosed GBC in 54% of patients. GBC
was metastatic (stage IV) in 52% of patients. Based on preoperative decision by a
multidisciplinary team (MDT), 62% of patients had palliative nonsurgical oncological
treatment. Histopathological analysis of the resected GBC showed adenocarcinoma in
74% of cases. The inoperable patients (42%) were treated palliativelly with endo-
scopic retrograde cholangiopancreatography/systemic chemotherapy. Finally, the
overall mortality rate was 56%.
Conclusions: Accurate early clinical diagnosis and advanced radiological modalities
with curative surgical approaches including clear surgical resection margins and sys-
temic oncological therapies will potentially help in improving GBC survival
outcomes.

Introduction
Gallbladder cancer (GBC) is a rare and highly aggressive malig-
nancy (1.2%) characterized by either diffuse thickening of wall
or mass arising from any part of the gallbladder. Its incidence
worldwide is 2/100,000 individuals, and it accounts for 1.7% of
all mortalities due to cancer. It is found mainly in south-east Asia
(particularly Thailand) and in Latin America (particularly in Peru
and Bolivia).1,2 Moreover, in the United States, the overall GBC
incidence is estimated to be 1.5/100,000 residents.3 It represents
the fifth common cancer of the gastrointestinal tract and the most
common cancer of the biliary tract (80%–90%).4 Most reported
incidences occur after the seventh decade of life, and it is more

common in the White Caucasian population. The incidence is 2–
3 times more in females than males due to prolonged hormonal
influences and recurrent pregnancies, which raise bile cholesterol
to develop gallstones. Also, in native American females with
gallstones, the incidence of GBC is 7.1/100,000 cases.3,5–8 The
associated risk factors for GBC are symptomatic nontreated cho-
lelithiasis for 20 years (70%–94%), chronic gallbladder infections
(e.g., salmonella), gallbladder polyps, porcelain gallbladder, obe-
sity, radiation, special chemicals (vinyl chloride), heavy metals,
drugs (isoniazid, oral contraceptives), tobacco, alcohol consump-
tion, and genetic alterations (including KRAS, TP53, and c-ERB-
B2 mutations). The latter are associated with poor prognosis.5,8–12
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Over 90% of GBC are adenocarcinomas in histopathological anal-
ysis. GBC location is found to be 60% in the fundus, 30% in the
body, and 10% in the neck of the gallbladder.2,4 Furthermore,
GBC is mostly diagnosed incidentally at the advanced disease
stage because of late presentation of nonspecific symptoms.
Although proper imaging modalities and professional multi-
disciplinary team (MDT) help are available, the disciplinary refer-
ral and management protocols have not been established in most
areas of Sudan.

The aim of this study was to determine the patterns of
clinical presentation and management modalities of GBC in
Sudanese patients to reach excellent practice at Sudanese national
surgical centers.

Clinical presentation of gallbladder cancer. The
clinical presentation of the GBC is often vague and nonspecific,
which is related to the pathologic progression and dismal progno-
sis at the time of diagnosis. Moreover, Pitt et al. found four
strong factors associated with incidental GBC at cholecystec-
tomy: female gender, age ≥65 years, Asian or African American
ethnic group, and increased serum alkaline phosphatase.13 Pain
in the right hypochondriac region is the most common symptom
presented in 72%–77% of cases. Frequently, this pain is charac-
terized by intense paroxysmal attacks radiating to the right shoul-
der tip, with respiratory inhibition.14 Nausea and vomiting are
found in 20%–49% of cases. Clinical examination is variable:
normal at the early stages, cancerous gallbladder mass in 15%–

50% of cases, and right hypochondrial tenderness in 50%–80%
of cases.15 Moreover, jaundice was observed in 58% of cases
secondary to tumor invasion, extrinsic compression of the bile
ducts by lymphadenopathy, and liver metastases.16 Weight loss,
anorexia, and jaundice were considered signs of advanced dis-
ease. Furthermore, Hawkins et al. reported that localized GBC
with jaundice will worsen the outcome.17

Preoperative diagnostic evaluation that assists in
the detection of gallbladder cancer
Relevant laboratory tests.
• Liver function tests: Elevated alkaline phosphatase and biliru-

bin levels were found to be more prevalent with advanced
disease.

• Renal function tests, serum electrolytes, and urinalysis: Kidney
function is assessed prior to performing a contrast-enhanced
CT scan.

• Complete blood count for anemia detection: It gives an indica-
tion of more advanced disease.

• Tumor markers are weak screening predictors for GBC.
Carcinoembryonic antigen (CEA) lacks sensitivity (50%)
when used as a screening test for GBC. Cancer antigen 19-9
(CA 19-9) >20 U/ml is sensitive and specific up to 75%.
Moreover, serum CEA and CA 19-9 levels are considered
weak screening predictors for GBC in the literature. They are
useful in patient follow-up and earlier detection of recurrence.
Hence, new, promising biomarkers with higher sensitivity and
specificity need to be found.18,19

Radiological imaging studies. Transabdominal ultrasonogra-
phy (TUS) is the first modality of choice for GBC imaging but
its overall accuracy for staging is limited. Ultrasonography

findings include protruding mass in the gallbladder lumen, loss
of interface between the gallbladder and the liver, direct liver
infiltration, gallbladder polyps ≥10 mm, and calcification and
abnormal thickening the gallbladder wall.20 Additional imaging
necessary to complete GBC staging work-up is abdominopelvic
CT scan, which is the most accurate radiological test. It can
determine surgical resectability with sensitivity 37%–73% and
specificity 75%–91% and has an overall accuracy of 87%. This
modality evaluates peritoneal implants and the extent of cancer
invasion into liver parenchyma, hepatic artery invasion, portal vein
invasion, and regional lymph involvement.21,22 Moreover, magnetic
resonance cholangiopancreatography (MRCP) has a reported sensi-
tivity of 91% and specificity of 87% for detection of direct GBC
extension into the liver and biliary obstruction by giving anatomical
details of the biliary tree.23,24 Endoscopic ultrasonography (EUS)
has a reported sensitivity of 73% for the GBC diagnosis and it is
more accurate than TUS in providing high-resolution images of the
gallbladder layers and staging of the GBC extension.25 Positron
emission tomography (PET) scan is still useful for distant metasta-
sis in spite of low sensitivity (73%) in imaging peritoneal carcino-
matosis.26 Currently, the TNM staging system of the combined
American Joint Committee on Cancer (AJCC)/Union for Interna-
tional Cancer Control (UICC) is the standard classification for the
staging of GBC (Table 1).27

Treatment modalities of GBC
Patterns of surgical interventions. GBC needs accurate mul-
timodal treatment approaches. Therefore, surgical resection remains
the only gold standard option to reach optimal curative point
depending on the cancer extent, tumor location, and procedure type
that lead to radical excision without residual disease. Surgical
options are classified into curative and palliative.

Curative surgical procedures for GBC. Because of its rare
incidence, GBC is often discovered incidentally, with a majority
of cases discovered postoperatively on pathological analysis
rather than intraoperative diagnosis which is estimated at
0.28%.28 Hence, re-operative radical resection is recommended
for stage T-1b and above. In addition, if carried out within 4–
8 weeks after initial cholecystectomy, it will give the best sur-
vival rate.29 For cases with stage T-b1 tumors, wedge resection of
2–3 cm margin is required. For T2 and T3 tumors, segment IV-b
and V resection with lymphadenectomy around the
hepatoduodenal ligament is recommended.30 Furthermore, re-
operation still has very poor prognosis.31 Stage I GBC is when

Table 1 Staging system information of the GBC.

Stage
no. Stage information

Stage I GBC limited to the lamina propria.
Stage II GBC invading the muscular tissues without extension

beyond the serosa or into the liver.
Stage

III
GBC extending beyond the serosa with invasion of the liver

and other adjacent organs (intraperitoneal metastasis).
Stage

IV
GBC invading the major blood vessels with lymph nodes

along it or two or more organs outside the liver.
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cancer is limited to the lamina propria. It is usually identified
incidentally after cholecystectomy for gallstone. This approach
of simple cholecystectomy is the best treatment option giving
85.9% 5-year survival rate when the muscular layer is not
invaded.32,33 Stage II GBC is defined as malignant tumor invad-
ing the muscular tissues without extension beyond the serosa or
into the liver. Then, radical cholecystectomy is recommended,
extending from liver margin at the GB fossa to involve the right
hepatic lobe including segment IV-b/V and lymphadenectomy
for six lymph nodes at least (Fig. 1). This surgical technique
results in 56% 5-year survival rate.32,34 Stage III GBC extending
beyond the serosa with invasion of the liver and other adjacent
organs is considered as intraperitoneal metastasis. Then the surgi-
cal plan consists of complete cancerous radical excision includ-
ing extended right hepatectomy with the possibility of caudate
lobectomy, lymphadenectomy, and resection of the involved
organs. For patients who can tolerate this extensive surgical
approach, 5-year survival rates can reach up to 19.2%.3,32

Palliative treatments. When GBC invades the major blood
vessels with lymph nodes along it or two or more organs outside
the liver, then this is described as typical unresectable stage IV
GBC and requires palliative procedures such as bilio-digestive
anastomosis to bypass biliary and intestinal obstruction.28 Surgi-
cal biliary drainage usually allows prolonged palliation and
results in 5-year survival rates of up to 14.1%. The median sur-
vival for cases with unresected distant metastasis is between
1 and 3 months. Most commonly, death occurs as a result of bili-
ary sepsis or liver failure.3,5

Chemoradiotherapy treatments of GBC. This oncological
therapy option has had a very low therapeutic impact because the
majority of the GBC patients are diagnosed at an unresectable
stage with loco-regional or distant recurrence in 75% of cases.35

Moreover, the recurrence rates are variable as follows: distant in
52.6%–79.8%, loco-regional in 33.9%–79.2%, and both in
18.9%–50% of cases.36 Hence, neoadjuvant or adjuvant therapy
in MDT protocols is valuable.37 Chemotherapeutic regimens for
GBC in the neoadjuvant setting include gemcitabine/cisplatin,

gemcitabine/oxaliplatin, and capecitabine/oxaliplatin, and combinations
of gemcitabine, capecitabine, and 5-fluorouracil can inhibit cell
proliferation and promote apoptosis. The American Hepato-
Pancreato-Biliary Association supports the use of neoadjuvant
therapy for GBC with clinical T3/T4/N1 stages. On the other
hand, other international studies have analyzed 474 patients and
found insufficient data to support routine neoadjuvant therapy
for advanced GBC.28,38 Furthermore, there are randomized con-
trolled trials (RCTs) in the literature that adopted the use of
gemcitabine- and fluropyrimidine-based adjuvant chemother-
apy.39 Another recent phase III BILCAP RCT found adjuvant
capecitabine as a reference regimen in resectable GBC.40 A more
recent study has reported the safe and effective outcome of com-
bined oxaliplatin and gemcitabine adjuvant regimen in the
improvement of 3-year disease-free survival, hepatic metastases-
free survival, and overall GBC survival post recurrence after
curative intent for second and third GBC stages.41

Immunotherapy for GBC. Unresectable metastatic GBC
needs preoperative evaluation and biopsy for diagnostic confir-
mation. Advanced GBC has molecular alterations that need
immunotherapy interference.28,42 Pembrolizumab is a monoclo-
nal antibody against PD-L1. In several advanced cancers, it has
shown long-lasting antitumor activity and low toxicity. A recent
study reported better response of pembrolizumab when there is
high PD-L1 expression.43

Methods
This is a retrospective, observational, analytic, cross-sectional,
hospital-based study conducted during the period May 2021 to
April 2022. The study received no funding and was conducted in
the gastroenterological surgical department of Ibn Sina Special-
ized Hospital, Khartoum, Sudan. Before the study commenced,
ethical approval was obtained from the local research ethics com-
mittee of the Faculty of Medicine and Health Sciences, Omdur-
man Islamic University, at the committee meeting 179 held on
March 15, 2021. A written consent was taken from the partici-
pants. Data in this study, including demographic characteristics,
clinical presentation, provisional diagnosis, modalities of investi-
gation, indications for surgical approaches, risk factors of GBC,
and postoperative complications, were collected through a ques-
tionnaire. Inclusion criteria were the following: Sudanese patients
aged 15–75 years or more of either sex who were clinically diag-
nosed as having GBC as confirmed by TUS and MRCP. Then,
variable stages of GBC were found, as revealed by an
abdominopelvic CT scan with IV and water-soluble contrasts.
These patients underwent various surgical modalities ranging
from simple open cholecystectomy to extensive surgical resec-
tions. Exclusion criteria included the following: laparoscopic
cholecystectomy, biliary trauma, bilio-enteric fistula, and other
hepatobiliary cancers; also excluded were patients with incom-
plete records, those who were admitted outside the time duration
of the study, and those with any other co-morbidity that pre-
cluded general anesthesia (GA). The clinical details of all
patients included in this study were entered into a spread sheet
(Excel 2016 for Windows software). This data was statistically
analyzed by the authors using the program Statistical Package for
Social Sciences (SPSS) version 26. The results were considered

Figure 1 Postoperative photo of (a) radical open cholecystectomy for
GBC (stage II) with (b) lymphadenectomy.
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significant when the P-value was <0.05 using Chi-square statisti-
cal tests.

Results
GBC is a rare and highly aggressive malignancy. Therefore, only
50 patients were included in this study. These patients were diag-
nosed with GBC, some of them having undergone elective open
surgical resection. Thirty-four patients were females (68%) and
16 were males (32%) with the ratio 2:1 (P-value <0.05). The dis-
tribution of patients according to age ranged from 61 to 75 years
(elderly age), representing 22 (44%) patients (P-value <0.05)
(Table 2). Abdominal pain, nausea, and vomiting were present in
20 patients (40%). Scleral icterus with highly dark colored urine,
weight loss, and itching were found in 17 patients (34%).
Abdominal pain associated with right hypochondrial mass was
found in 13 patients (26%). There was no clinical distant meta-
static presentation in any case in this study (P-value <0.05). No
patient with GBC (100%) in this study had a previous family his-
tory of the disease (Table 3). Twenty-eight patients (56%)
resided in urban areas, while 22 patients (44%) resided in rural
areas. TUS, abdominopelvic CT scan, and MRCP were done in
all patients as preoperative diagnostic tests. TUS with CT scan
diagnosed GBC in 27 patients (54%), while TUS, CT scan, and
MRCP were carried out in 13 patients (26%). Ten patients (20%)
had CT scan with MRCP (P-value <0.05) (Table 4). Based on
the tests, GBC in this study group was staged as follows: meta-
static stage (IV) in 26 patients (52%); locally advanced stage in
15 patients (30%); and local stage in 9 patients (18%) (P-value
<0.05) (Table 5). On the basis of preoperative MDT decision,
31 patients (62%) had palliative nonsurgical oncological treat-
ment. Radical open cholecystectomy was performed in eight
patients (16%), while seven patients (14%) had simple open cho-
lecystectomy. Intraoperatively, four patients (8%) were discov-
ered to have unresectable disease (P-value <0.05) (Table 6).

Histopathological analysis of the resected GB tumors showed
adenocarcinoma in 37 cases (74%) and cholangiocarcinoma in
13 cases (26%). Our patients had variable postoperative progno-
ses. Inoperable patients with GBC in this study were treated
palliativelly with ERCP/systemic chemotherapy (21 patients,
42%), systemic chemotherapy sessions (17 patients, 34%), and
percutaneous transhepatic biliary drainage (PTBD)/systemic che-
motherapy (12 patients, 24%) (P-value <0.05). Finally, the over-
all mortality rate was 28 (56%). All of them with metastatic
inoperable GBC (stage IV) died within 5 months of regular
follow-up after diagnostic confirmation.

Discussion
GBC is an aggressive, highly lethal, silent cancer characterized
by late presentation of nonspecific symptoms. This related to low
quality of health services with deficient diagnostic tools, resulting
in significant delay of GBC diagnosis. Curative surgery is not
always feasible and palliative therapy is sometimes the only
option. Hence, the aim of this study was to describe the clinical
presentation, accurate diagnostic tests, and appropriate treatments
of GBC. Our study showed that GBC was more common in
female patients (68%). The female-to-male ratio is 2:1. This is

Table 2 Age distribution of GBC patients.

Age (Years) Frequency Percentage P-value

16–30 2 4% <0.05
31–45 5 10% <0.05
46–60 18 36% <0.05
61–75 22 44% <0.05
>75 3 6% <0.05
Total 50 100%

Table 4 Gallbladder cancer diagnostic imaging tools.

Diagnostic imaging tools Frequency Percentage P-value

TUS/CT scan 27 54% <0.05
TUS/CT scan/MRCP 13 26% <0.05
Abdominopelvic

CT scan/MRCP
10 20% <0.05

Total 50 100%

Table 3 Clinical presentation patterns of GBC.

Clinical presentation of GBC Frequency Percentage P-value

Abdominal pain, nausea, and
vomiting

20 40% <0.05

Scleral icterus and weight loss 17 34% <0.05
Abdominal pain with right

hypochondrial mass
13 26% <0.05

Symptoms of distal metastasis 0 0
Total 50 100%

Table 5 Gallbladder cancer staging categories.

Staging type Frequency Percentage P-value

Metastatic (stage IV) 26 52% <0.05
Locally advanced (stage III) 15 30% <0.05
Local (stage I & II) 9 18% <0.05
Total 50 100%

Table 6 Surgical choices to GBC patients for survival rate
improvement.

Diagnostic imaging tools Frequency Percentage P-value

Preoperative MDT decision for
palliative treatment for GBC
(stage IV)

31 62% <0.05

Radical open cholecystectomy
with lymphadenectomy for
GBC (stage III)

8 16% <0.05

Simple cholecystectomy for
GBC (stage I & II)

7 14% <0.05

GBC unrespectable
intraoperatively (stage IV)

4 8% <0.05

Total 50 100%
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consistent with the literature, where GBC had a marked predomi-
nance in women by 2–3 times over men worldwide, especially in
Thailand, Peru, Bolivia, and native America.1–3 This is related to
the long-term influences of estrogen and progesterone sex hor-
mones during recurrent pregnancies, which raises the bile choles-
terol level to develop gallstones.5–8 The mean age of GBC, as
noticed in our study, was between 61 and 75 years, representing
44% of cases. This is in agreement with other studies, which pro-
posed an advanced age (>60 years) raising the risk of GBC
related to elderly patients who have a long history of gallbladder
stones with recurrence of inflammatory attacks progressing into
invasive cancerous changes.5,6 The most common presenting
complaint in our patients was right hypocondrial pain with nau-
sea and vomiting (40%), followed by jaundice (34%) and right
hypochondrial palpable mass (26%). These findings are in agree-
ment with the literature, which has reported the most common
complaints to be right hypocondrial pain in 20%–49% and right
hypochondrial mass in 15%–50% of the cases.14,15 These symp-
toms and signs explain advanced stages of GBC at presentation
due to delayed attendance of patients in referral clinics to diag-
nose suspicious GBC. Our study showed that most of the GBC
patients were from urban areas (56% of cases). This was in
agreement with other studies which revealed that the incidence is
higher in urban areas, such as native America, related to
increased gallstone incidence.3 TUS, abdominopelvic CT scan,
and MRCP were carried out in all patients to detect preoperative
diagnostic patterns of GBC to help plan curative treatment. In
this study, TUS and abdominopelvic CT scan could successfully
detect GBC in 54% of patients. These findings are in agreement
with the literature stating that TUS is the initial modality of
choice for the detection of GBC; but its overall accuracy for
GBC staging is limited. These ultrasonographic findings included
protruding mass in the GB lumen, loss of interface between GB
and the liver, direct liver infiltration, gallbladder polyps ≥10 mm,
and calcification and abnormal thickening of the GB wall.20 Pre-
operative abdominopelvic CT scan is considered a necessary
additional imaging modality to complete GBC staging work-up
and to determine GBC resectability through the identification of
involved liver bed, vascular branches, lymph nodes, or distant
metastases.21,22 Furthermore, another study showed that
abdominopelvic CT scan had moderate sensitivity and poor spec-
ificity in differentiating GBC from acute cholecystitis.23 There-
fore, the addition of MRCP in the radiological diagnosis of GBC
will assist in differentiating benign from malignant gallbladder
lesions with a sensitivity of 91% and specificity of 87%. Also,
MRCP allows planning for preoperative surgical resectability
through the detection of extra-GBC extension into the surround-
ing viscera such as the liver, blood vessels, and bile ducts, which
is associated with malignant biliary obstruction.23,24 The most
common stage of GBC in our study was metastatic (stage IV) in
52% of cases after radiological diagnosis and MDT evaluation.
Our results are consistent with those in the literature where the
metastatic stage of the GBC was reported in 56.2% of the
cases.3,36 This is related to the silent nature of GBC, which pro-
gresses into a metastatic stage with delayed patient presentation
to referral clinics. Our patients who were diagnosed with GBC
had several surgical choices. Preoperative MDT meeting decided
palliative nonsurgical treatment in metastatic (stage IV) nonoperable
patients (62%). Sixteen percent of the patients were planned for

open radical cholecystectomy with lymphadenectomy for locally
advanced GBC (stage III). Simple cholecystectomy was performed
in 14% of cases where suspicious cancerous mass in the gallbladder
was accidently discovered intraoperatively (stages I & II). More-
over, 8% of cases were unresectable intraoperatively (stage IV)
because of vascular encasements and ascites for which biopsy was
taken for histopathological analysis. Therefore, our results are simi-
lar to those of studies which reported that in patients who could
tolerate these extensive radical surgeries for locally advanced
GBC, it was technically feasible to obtain tumor-free re-
section margins.3,32 In our study, adenocarcinoma was the most
detected postoperative histopathological subtype in 74% of
cases, followed by cholangiocarcinoma subtype (in 26% of
cases). This is consistent with the literature, which reported that
adenocarcinoma is the most GBC subtype (90%).2,4 Further-
more, 42% of cases in our study had palliative treatment in the
form of ERCP/adjuvant chemotherapy because of inoperability
and progressive metastatic extrahepatic biliary obstruction
(stage IV). ERCP with biliary drainage allows adequate patient
palliation. Some international studies that analyzed 474 patients
have revealed insufficient data to support routine neoadjuvant
therapy for advanced GBC.28 Hence, our results go with the lit-
erature, which show the safe use of adjuvant chemotherapy reg-
imens in cases with metastatic GBC for palliative purpose.36,41

The overall mortality rate was 56%. All of them with meta-
static, inoperable GBC (stage IV) died within 5 months of
follow-up after diagnostic confirmation because of delayed pre-
sentation and hepatic failure related to malignant obstructive
jaundice. These results were in agreement with a few studies in
the literature that reported the mortality rate of GBC was high
and accounted for 3830 deaths in the United States.3,44–46 The
main strength of our study is the applicability of the updated
patterns of clinical presentation and management modalities of
GBC in Sudanese patients to reach excellent practice at
Sudanese national surgical centers in spite of significant delay
in the diagnosis of advanced GBC. The small number of
patients is a limitation of our study that needs to be addressed.
Future studies are recommended to compare the findings of this
study with larger sample sizes in the long term.

Conclusions
Accurate and early clinical diagnosis of GBC patients as well as
advanced radiological modalities with curative surgical
approaches including clear surgical resection margins and sys-
temic oncological therapies will potentially help in improving
GBC survival outcomes.
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