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Follicular lymphoma is an indolent, 
incurable, slow-progressing form of 
non-Hodgkin’s lymphoma. It is char-
acterized by a proliferation of follicle 
center B-cells that usually express the 
t(14;18)(q32;q21) gene fusion, result-
ing in constitutive production of the 
BCL2 protein.1 Involvement of the 
gallbladder by follicular lymphoma 
is extremely rare. The first ever case 
reported in the English literature was 
in 2003,2 and since then there have 
been only sporadic reports. In a re-
cent series of 14 cases of primary 
lymphomas of the gallbladder and 
extrahepatic bile duct, three of the 14 
cases (21.4 percent) were follicular 
lymphoma.3

Here we report a case of follicular 
lymphoma of the gallbladder that 
required PCR testing using Biomed-2 
primers for confirmation of diagno-
sis, as immunohistochemistry for 
BCL2 protein and FISH for IGH/
BCL2 translocation were not conclu-
sive. This case highlights the utility 

of PCR-based molecular studies 
when results from traditional diag-
nostic tests are inconclusive.

Case. A 55-year-old Caucasian fe-
male with unremarkable past medi-
cal history presented with symptoms 
of biliary colic and was found to have 
cholelithiasis. Laparoscopic cholecys-
tectomy was performed without 
complication.

Grossly, the gallbladder wall was 
thickened (0.4–1.2 cm) with several 
scattered, raised areas on the gall-
bladder mucosa (0.3 cm in greatest 
dimension). Hematoxylin and eosin 
sections showed the gallbladder wall 
diffusely infiltrated by a lymphoid 
infiltrate (Fig. 1A). Several reactive-
appearing secondary lymphoid fol-
licles near the periphery were seen 
(Fig. 1A). However, the lymphoid 
follicles closer to the gallbladder 
mucosa appeared atypical, with non-
polarized germinal centers and at-
tenuated mantle zones and lacking 
tingible body macrophages (Fig. 1B). 
Immunohistochemical studies were 
performed and showed BCL6 posi-
tivity in the atypical follicles (Fig. 1F), 
with possible weak co-expression of 

BCL2 protein, but difficult to discern 
from intrafollicular small T-cells (Fig. 
1H), while centrocytes in the reac-
tive-appearing follicles were com-
pletely negative for BCL2 (Fig. 1G). 
CD20 staining nicely highlighted the 
polarized follicles and mantle zones 
(Fig. 1C), a feature not seen in the 
abnormal follicles (Fig. 1D). CD21 
and CD23 showed slightly expanded 
follicular dendritic meshworks in 
atypical follicles. CD3 and CD5 
stained the interfollicular T-lympho-
cytes. Ki67 showed a low prolifera-
tion index within the atypical follicles 
(Fig. 1J), as compared with the reac-
tive follicles (Fig. 1I). Immunostains 
for kappa and lambda light chains 
were equivocal due to high back-
ground staining.

While the morphologic and im-
munohistochemical features de-
scribed above were highly suspicious 
for partial involvement of the gall-
bladder by follicular lymphoma, we 
sought to clinch the diagnosis via 
cytogenetic or molecular studies or 
both. An interphase fluorescence in 
situ hybridization study failed to 
reveal evidence of IGH/BCL2 gene 
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rearrangement; therefore, we pro-
ceeded to perform immunoglobulin 
heavy chain (IGH) and immuno-
globulin kappa light chain (IGK) 
gene rearrangement studies using 
commercial Biomed-2 primers (Invi-
voscribe Technologies, San Diego). 
Briefly, genomic DNA was amplified 
by multiplex PCR containing fluores-
cently labeled primers that target the 
conserved framework (FR) and join-

ing (J) regions of the immunoglobu-
lin heavy chain IGH gene and the 
variable (V) and joining (J) and intra-
genic regions of the immunoglobulin 
kappa light chain IGK gene. Interest-
ingly, the results from the IGH reac-
tions revealed a polyclonal pattern; 
however, a definite monoclonal peak 
was observed in the IGK results (Fig. 
1K), thus confirming the diagnosis of 
follicular lymphoma.

Discussion. This case report illus-
trates a stepwise approach in a rare 
case of gallbladder follicular lym-
phoma that uses molecular studies as 
a diagnostic aid. Despite the rare di-
agnosis, from a clinical standpoint the 
features of our case were in keeping 
with previously reported cases of 
gallbladder lymphoma,3 including 
female predilection, presenting symp-
toms of biliary colic with or without 
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Fig. 1. (A-J) Photomicrographs (200×) from gall-
bladder wall sections comparing reactive-appearing 
lymphoid follicles (A, C, E, G, I) versus abnormal 
lymphoid follicles (B, D, F, H, J). 

(A, B) Hematoxylin and eosin stained;  
(C, D) CD20 immunohistochemistry stained;  
(E, F) BCL6 immunohistochemistry stained;  
(G, H) BCL2 immunohistochemistry stained;  
(I, J) Ki67 immunohistochemistry stained sections. 

(K) Multiplex PCR-based IGH and IGK gene rear-
rangement studies performed using Biomed-2 
primer sets (Invivoscribe Technologies, San Diego) 
showing polyclonal patterns in IGH reaction tubes 
A, B, C and IGK reaction tube B, and monoclonal 
pattern in IGK reaction tube A. The PCR reaction was 
repeated to exclude the possibility of pseudoclonal-
ity, and showed consistent results.
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the presence of gallstone(s), and 
thickened gallbladder wall, though 
these are, of course, all nonspecific. 
From a histological standpoint there 
was clearly a population of abnormal 
follicles present. However, the lack of 
definitive BCL2 expression made it 
difficult to make a straightforward 
diagnosis of follicular lymphoma. 
Therefore, it was important to dem-
onstrate cytogenetic or molecular 
evidence for confirmation. 

A FISH study did not reveal evi-
dence of IGH/BCL2 translocation, 
and while this is unusual, it is known 
to occur in 12 percent to 15 percent 
of follicular lymphomas.1,4,5 While it 
is possible that this result was due to 
an alternative BCL2 translocation 
(IGH is the most common transloca-
tion partner, but IGK and IGL trans-
locations with BCL2 also occur)5 or 
sampling error, it did correlate with 
the lack of significant BCL2 staining 
by immunohistochemistry, as follicu-
lar lymphomas with BCL2 transloca-
tion generally show strong BCL2 
protein expression. Given our ongo-
ing suspicion due to the abnormal 
morphologic features, we proceeded 
to use a molecular approach, looking 
for clonal IGH and/or IGK gene re-
arrangements. The results of this 
testing, which showed clonal rear-
rangements of IGK but not IGH 
genes, illustrate the added value of 
IGK studies over IGH studies alone, 
especially for germinal center and 
post-germinal center lymphomas, 
which may not reveal clonal IGH 
gene rearrangements. This is thought 
to be secondary to the effects of so-
matic hypermutation of IGH, which 
can result in nucleotide sequence 
changes that negatively affect primer 
annealing, thus giving false-negative 
results. In fact, studies have shown a 
sensitivity increase of up to 58 per-
cent when clonality analysis of IGK 
is added over IGH alone in germinal 
center and post-germinal center lym-
phomas,6-9 due to a lesser frequency 
of somatic hypermutation in IGK 
versus IGH genes.9 

Other molecular or cytogenetic 
testing strategies, which we did not 
pursue, may also be of use in difficult 
cases of follicular lymphoma. These 
include use of alternative FISH probes 
(e.g. break- apart probes for BCL2), 
PCR-based assay for IGH/BCL2 
translocation, and/or FISH assay for 
BCL6 translocation, which has been 
observed in a subset of BCL2-nega-
tive cases of follicular lymphoma.10,11 
False-negative immunohistochemis-
try for BCL2 secondary to mutation 
in the BCL2 gene has been reported 
in the literature.12 While it is possible 
that the lack of significant BCL2 stain-
ing in our case might be due to such 
a mechanism, it is more likely that 
ours is a bona fide BCL2-negative 
case of follicular lymphoma, given 
the negative FISH results.

In summary, we use a rare case of 
follicular lymphoma of the gallblad-
der to illustrate a rational stepwise 
approach to using morphology, im-
munohistochemistry, and molecular 
studies to confirm the diagnosis. 
While most cases of follicular lym-
phoma are straightforward and do 
not require molecular testing, there 
are occasional cases where it is help-
ful for confirmation. This case also 
illustrates potential pitfalls to mo-
lecular testing in follicular lympho-
ma, including the possibility of nega-
tive IGH/BCL2 FISH results and the 
potential for false-negative IGH gene 
rearrangement PCR studies.�  
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Test yourself
Here are three questions taken from 
the case report. Answers are online 
now at www.amp.org/casereviews and will 
be published next month in CAP  
TODAY.

1. Which of the following is true with 
regard to follicular lymphoma involv-
ing the gallbladder and biliary 
system?
a)	� Patient always presents with 

constitutional symptoms.
b)	� Patient often presents with symptoms 

of biliary colic.
c)	� Obstructive jaundice is common.
d)	� The gallbladder is a common site for 

primary follicular lymphoma.
e)	� Patients are primarily in their 30s and 

40s.

2. What proportion of follicular lym-
phomas harbor an IGH/BCL2 trans- 
location?
a)	 Approximately 40 percent
b)	 Approximately 10 percent
c)	 Approximately 85 percent
d)	 100 percent

3. Which of the following is true 
regarding PCR-based assays for clon-
ality using Biomed-2 primer sets?
a)	� The IGH assay alone has low 

sensitivity.
b)	� For germinal center and post-

germinal center lymphomas, 
sensitivity is improved by combining 
IGH and IGK assays.

c)	� Somatic hypermutation has no effect 
on primer annealing.

d)	� Follicular lymphoma has a lower rate 
of somatic hypermutation than other 
lymphomas.
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