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a b s t r a c t 

Chronic lymphocytic leukemia (CLL) is the second most common hematologic malignancy, 

and it is characterized by lymphocytic leukocytosis and secondary hematologic deficiencies. 

While it most commonly presents as a systemic disease, extramedullary involvement may 

rarely occur. The literature surrounding CLL metastatic disease to the gallbladder is partic- 

ularly sparse. Interestingly, we describe a case of a 67-year-old female who presented with 

painless jaundice and was found to have a rapidly growing gallbladder wall mass which 

was determined to be CLL metastatic disease after extensive surgical resection. It is impor- 

tant for radiologists to recognize the possibility of CLL metastatic disease to the gallbladder 

when evaluating potential cases of cholecystitis due to the overlapping spectrum of imaging 

findings. Cognizant radiologists can potentially save patients from surgical intervention as 

CLL is classically treated with chemotherapy. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Chronic lymphocytic leukemia (CLL) is a malignancy of B cells
that is estimated to cause 21,000 new cases and 4,000 deaths
this year in the United States [1] . Despite a slow decline in
both the incidence and mortality of CLL, it remains as one
of the most common leukemias [1] . The clinical presenta-
tion of CLL may vary, but it is defined as the presence of
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≥5 × 10 9 /L (5000/ μL) B-lymphocytes in the peripheral blood
for > 3 months [2] . While CLL is typically considered indolent,
it may cause extramedullary disease in various organs. The
most common locations include the central nervous system
and skin, although infiltration into the prostate, myocardium,
thyroid, and lung have been reported [3–7] . We report a rare
case and radiologic findings of CLL metastasis into the gall-
bladder presenting as a focal mass. 
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Fig. 1 – Sagittal (A) and left-lateral decubitus (B) ultrasound 

images of the gallbladder demonstrating echogenic 
material (red circle) inside the gallbladder lumen and 

evidence of acoustic shadowing (yellow asterisk).Color 
version of figure is available online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

recurrence. 
Case report 

A 67-year-old female with a past medical history of hyperlipi-
demia, mild jaundice, and untreated and indolent CLL pre-
sented with elevated liver function tests (LFTs) to her pri-
mary care provider. At that time, the patient denied abdom-
inal pain. The abnormal liver tests were attributed to her
statin use, which were discontinued. 3-month follow-up lab-
oratory workup revealed persistently elevated LFTs and phys-
ical exam was significant for jaundice - she was instructed
to go to the emergency department. Evaluation in the emer-
gency department was significant for elevated total biliru-
bin (4.6 mg/dl), but leukocytosis or elevated CA19-9 was not
present. Ultrasound of the abdomen ( Fig. 1 ) demonstrated a
slightly echogenic liver without intrahepatic ductal dilation
or common bile duct dilation. Multiple echogenic foci were
noted in the markedly distended gallbladder with accompa-
nying pericholecystic fluid and edema; the presumptive di-
agnosis of cholelithiasis with possible acute cholecystitis was
suggested. 
The pancreas was not completely visualized due to overly-
ing bowel gas. 

Computed tomography (CT) of the abdomen in the emer-
gency department revealed common bile duct (CBD) dilatation
with portacaval and porta hepatis lymphadenopathy ( Fig. 2
and 3 ). At this time, the gallbladder wall was reported to be
indistinct and cholelithiasis was present. Due to the biliru-
binemia and unequivocal clinical picture, further evaluation
with magnetic resonance imaging (MRI) of the abdomen using
cholangiopancreatography (MRCP) protocol was performed,
which demonstrated cholelithiasis in the gallbladder neck,
thickened gallbladder wall and CBD dilatation ( Fig. 4 ). How-
ever, no distinct mass was identified by the radiologist and the
impression reported findings consistent with possible acute
cholecystitis. 

The patient’s bilirubin continued to increase the follow-
ing day to 12.1 mg/dl, and she was scheduled for endoscopic
retrograde cholangiopancreatography (ERCP). A biliary tract
obstruction was identified without presence of a mass or
stone ( Fig. 5 ). Cells for cytology were obtained from the nar-
rowed bile duct segment, sphincterotomy with stent place-
ment was performed, and fine needle aspiration (FNA) of
the largest porta hepatis node was completed. Brushings did
not reveal a neoplastic process but were significant for fibro-
sis and edema. FNA of the lymph node demonstrated find-
ings consistent with the patient’s known history of CLL. Fol-
lowing the ERCP, the patient’s bilirubin decreased, and she
was discharged as she was asymptomatic, with a follow-up
outpatient appointment to the hepatobiliary surgery (HBS)
service. 

1 month later, another MRI of the abdomen using MRCP
protocol was performed prior to her follow-up HBS appoint-
ment. The MRI revealed intrahepatic and extrahepatic duc-
tal dilation, gallbladder wall thickening, portacaval nodes, and
a 1.3 × 1.2 cm enhancing lesion arising from the gallbladder
( Fig. 6 ), which appeared to be more conspicuous as compared
to the prior MR examination. During a second ERCP, signifi-
cant segmental strictures in the upper third of the main bile
duct and common hepatic duct were noted ( Fig. 7 ). Biliary duct
brushings were obtained and cytopathological analysis was
reported to demonstrate biliary adenocarcinoma with local
extension. At this time, it was noted that the patient did not
have an elevated CA19-9. 

After completing 3 cycles of gemcitabine-cisplatin, the
patient elected for an extended hepatectomy with extra-
hepatic bile duct resection and cholecystectomy. The final
surgical pathology of the resected liver, bile ducts, and
gallbladder revealed small lymphocytic lymphoma without
evidence of primary hepatic or biliary carcinoma ( Fig. 8 ).
The lymphoma was noted to extensively involve the liver
parenchyma, hepatic and bile ducts, and gallbladder ( Fig. 9 ).
The lymphoma also involves the proximal bile duct and
hepatic resection margins. Further microscopic examination
of the 7 resected lymph nodes (periportal, celiac, and superior
pancreatic lymph nodes) also revealed small lymphocytic
lymphoma. The patient experienced multiple post-operative
complications including bile leak, right phrenic artery in-
jury, and surgical site abscess formation. After 2 years of
post-surgery follow-up, the patient has not any evidence of
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Fig. 2 – Sagittal (A), coronal (B), and axial (C) contrast-enhanced CT images of the abdomen and pelvis demonstrate an 

enlarged gallbladder, with indistinct walls, and the presence of cholelithiasis. Retrospective review reveals an 

iso-attenuating lesion in the inferior portion of the gallbladder (red arrows), which was thought to represent a gallbladder 
wall fold at the time of original interpretation. Color version of figure is available online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Chronic lymphocytic leukemia is the second most common
hematologic malignancy (behind diffuse large B cell lym-
phoma) characterized by the accumulation of functionally in-
competent monoclonal lymphocytes [1] . With a median age
at diagnosis of 70 and a 5-year survival rate of 86.1%, CLL is
classically considered an indolent disease [1] . However, cyto-
genetic studies have further stratified CLL into high- and low-
risk categories largely based on the mutational status of the
immunoglobulin heavy chain gene (IgVH), CD-38, and zeta-
associated protein (ZAP-70) [ 8 ,9 ]. High- and low-risk stratifi-
cation approximates that only one-third of cases of CLL are
truly indolent and may not necessitate treatment. Another
one-third of patients may progress several years after the ini-
tial diagnosis, while the remaining one-third of patients will
need immediate treatment at the time of diagnosis [10] . 

Extramedullary CLL (EM-CLL), a serious and rare manifes-
tation of CLL, occurs when CLL presents outside the blood or
bone marrow with or without the presence of systemic CLL.
Prognostication and survival after diagnosis of patients with
EM-CLL largely depends on the organs involved, with the most
commonly reported sites being skin (33%) and the central ner-
vous system (27%) [3] . Less commonly, the remaining involve-
ments are gastrointestinal (14%), genitourinary or gynecologic
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Fig. 3 – Axial intravenous contrast-enhanced CT images of 
the abdomen and pelvis demonstrate lymphadenopathy (A; 
yellow arrows) and common biliary duct dilatation (B; 
orange arrow). Color version of figure is available online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Coronal (A, C) and axial (B) MR images of the abdomen w
gallstone as well as surrounding sub-centimeter calculi and laye
online. 
(10%), lung (5%), and ocular (5%) [3] . Patients with EM-CLL at
the time of relapse tend to have a lower survival rate than
those who had EM-CLL at the time of initial systemic diagnosis
[3] . Extramedullary lymphoma involvement of the gallbladder
specifically is rare, and consequently has been infrequently re-
ported in literature. EM lymphoma to the gallbladder may of-
ten represent primary non-Hodgkin lymphoma from mucosa-
associated lymphoid tissue [ 11 ,12 ]. 

One of the challenging aspects to this case was the de-
termining the pathological correlate to the observed radio-
logic findings, in part due to the rarely reported distinguishing
radiologic features of gallbladder lymphoma and its overlap
with imaging findings of cholecystitis. Additionally, as with
our case, the differentiation between gallbladder lymphoma
and a primary gallbladder neoplasm may not be clear. Eval-
uation of primary gallbladder neoplasm using MRI typically
reveals aT1-weighted hypointense and T2-weighted hyperin-
tense mass within, or arising from, the gallbladder, which
may also extend into the liver. Associated findings of biliary
obstruction or porta hepatic lymphadenopathy may also be
present. Interestingly, this patient’s imaging appeared more in
line with a primary gallbladder neoplasm given the findings
of a contrast-enhancing nodular foci within the gallbladder
lumen. 

To our knowledge, only 3 case reports have been published
pertaining to this topic, all of which were clinically sugges-
tive of cholecystitis at the time of patient presentation. Ra-
diological findings are not clearly described in the published
cases, and two of the three cases do not describe imaging
ith cholangiopancreatography protocol reveal a 2.8 cm 

ring sludge (red arrow). Color version of figure is available 
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Fig. 5 – Fluoroscopic images of the abdomen during 
endoscopic retrograde cholangiography demonstrating 
strictures in the common hepatic duct (yellow arrows). 
Color version of figure is available online. 

 

 

 

 

 

 

 

 

 

Fig. 7 – Fluoroscopic images of the abdomen during 
endoscopic retrograde cholangiography reveals a stricture 
in the common hepatic duct (red arrow). Color version of 
figure is available online. 

 

 

 

 

 

 

 

 

 

findings at all. The first case involves a 62-year-old woman
with a history of CLL who underwent an emergency cholecys-
tectomy for clinically consistent acute cholecystitis. Specific
imaging findings were not reported in the publication with
the exception that a gallbladder stone was not present. Sur-
gical histology of the gallbladder revealed transmural infiltra-
tion with small lymphoid cells consistent with CLL metastatic
disease [11] . The second case involved a 71-year-old male
who underwent an elective laparoscopic cholecystectomy
Fig. 6 – Axial (A) and coronal (B) contrast enhanced T1-weighted 

an enhancing mass arising from the anteroinferior gallbladder w
after an episode of gallstone pancreatitis. Again, imaging
findings of the gallbladder were not described in the publica-
tion. Surgical histopathology of the gallbladder showed acute-
on-chronic inflammatory infiltrate with a dense, intramural,
small, and monomorphous lymphoid infiltrate. Further anal-
ysis confirmed these lymphoid cells to be of CLL phenotype.
Interestingly, the patient lacked typical CLL symptoms or lab-
oratory perturbations. 1 year following the cholecystectomy,
the patient developed thrombocytopenia and a bone marrow
MR images of the abdomen with subtraction demonstrate 
all (red arrow). Color version of figure is available online. 
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Fig. 8 – Histopathology images (H&E, 20X) demonstrate lymphocytic infiltrate surrounding submucosal glands (A, H&E 20X) 
consisted of both B and T cells as seen by immunohistochemistry (IHC) for CD20 (C, 20X) and CD3 (D, 20X). IHC for CD5 (B, 
20X) showed aberrant staining the CD20-positive B cells and normal staining of CD3-positive T cells. The population of 
abnormal B cells showed lighter staining than the normal T cell population as seen in (B). The CD20/CD5 B cells were also 

positive for CD23 and negative for Cyclin D1 by immunohistochemistry (not shown). 

Fig. 9 – Histopathology image (A, H&E 20X) showing unremarkable liver parenchyma with diffuse and nodular infiltration by 

small, monotonous lymphocytes with clumped chromatin. Second histopathology image (B, H&E 20X) showing nodular 
infiltrates of small lymphocytes appeared adjacent to submucosal glands near the common bile duct. Third histopathology 

images (C, H&E 5X) showing nodules and diffuse infiltrates of small, bland lymphocytes dissecting through fibrous tissue 
surrounding the common bile duct and into the surrounding fat. 
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biopsy confirmed marrow infiltration consistent with CLL [13] .
The third and final case describes a 75-year-old female pa-
tient presenting with an acute cholecystitis-like picture on
imaging. Both ultrasound and MRI findings demonstrate gall-
bladder wall thickening without focal mass or obstructing
stone. The patient underwent a cholecystectomy and surgical
histopathology was consistent with gallbladder wall infiltra-
tion of CLL [14] . 

Given that specific imaging findings of lymphoma
metastatic disease to the gallbladder were not described
in the known case reports and that all cases that were ini-
tially diagnosed involved the spectra of cholecystitis, it can
be assumed that the radiological presentation was most
consistent with imaging characteristics of cholecystitis (clas-
sically gallbladder wall thickening and pericholecystic fluid).
However, unlike any of the cases described, we present a
patient with a known diagnosis of CLL who was found to have
a rapidly growing and distinct gallbladder mass, which was
initially concerning for primary gallbladder adenocarcinoma.
Extensive surgical resection revealed CLL metastatic disease
with cytopathology demonstrating tumor cells positive for
CD10 and CD5 and negative for CD3, CD10 and cyclin D1. To
the best of our best knowledge, there has never been reported
a case of CLL metastatic disease to the gallbladder presenting
as a focal mass extending from the gallbladder wall. 

When evaluating an elderly patient with acalculous chole-
cystitis with or without a known diagnosis of CLL, lymphoma
metastatic disease to the gallbladder and bile ducts should be
considered. Although the most common and likely diagnosis
in a patient with right upper quadrant pain will be cholecysti-
tis, the presence of lymphoma should be considered and, if
radiologic findings are consistent, mentioned in the correct
clinical scenario. Early recognition of lymphoma metastatic
disease may save patients from extensive surgery and its as-
sociated morbidity. 

Conclusion 

While chronic lymphocytic leukemia is often considered an
indolent disease, it may rarely infiltrate other organs. Ex-
tramedullary chronic lymphocytic leukemia carries a worse
prognosis depending on the time of diagnosis and organ in-
volvement. Gallbladder infiltration is rarely reported in the lit-
erature and infiltrative disease may present before a systemic
process is identified. Early diagnosis of chronic lymphocytic
leukemia metastasis to the gallbladder may allow for proper
treatment with chemotherapeutic agents and avoid poten-
tially unnecessary surgery. Radiologists must remember that
gallbladder lymphoma can present as an infiltrative process,
or as a distinct mass arising from the gallbladder wall, as il-
lustrated from our case presentation. 
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