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Abstract
Hairy cell leukemia (HCL) is a low

grade B-cell lymphoproliferative disorder
that typically presents with splenomegaly,
cytopenias, and diffuse bone marrow infil-
tration. There have been few cases in the lit-
erature of HCL presenting as lymphomas in
extra-nodal locations, such as soft tissues
and bones without circulating leukemic
cells, splenomegaly, or iliac crest bone mar-
row involvement. We present an additional
case presenting as a thoracic mass, and dis-
cuss potential diagnostic pitfalls and man-
agement of these rare cases. 

Introduction
Hairy cell leukemia (HCL) is an indo-

lent, mature B-cell lymphoproliferative dis-
order (B-CLPD) recognized by its near uni-
versal presentation of splenomegaly with
splenic red pulp involvement, cytopenias
with the frequent finding of monocytopenia,
bone marrow infiltration with reticulin dep-
osition, and  identification of lymphocytes
with non-polar, hair-like cytoplasmic pro-
jections in the peripheral blood.1 There have
been few previous reports of a lymphoma-
tous variant of HCL, most frequently pre-
senting as a marginal zone-like lymphoma
without any other classic features, particu-
larly a leukemic component. We report the
fifth case in medical literature and discuss
the potential diagnostic pitfalls of this rare
entity.

Case Report
A 53-year-old white man developed left

chest wall pain and a persistent cough. He
had no associated B symptoms or shortness
of breath. He had smoked one pack of ciga-
rettes per day for 35 years. There was no
family history of cancer. He had age appro-
priate recommended cancer screening and
did not take any medications. A chest X-ray

showed a left anterior chest wall mass, so he
was referred to an oncologist. 

His physical exam was unremarkable,
without any lymphadenopathy or
organomegaly. Laboratory testing that
included a complete blood count, full chem-
istry, and a hepatic panel were unremark-
able. A computed tomography (CT) scan of
the chest revealed two anterior mediastinal
soft tissue masses involving the pleura with
extension to the chest wall; the larger mass
measured 8.7 cm x 4.7 cm. A core needle
biopsy of one of the chest wall lesions
showed sheets of small to medium sized
plasmacytoid lymphoid cells that stained
positive for CD20, CD45, cyclin D1, and
BCL2 by immunohistochemistry (IHC).
There was weak cytoplasmic staining for
kappa light chain. IHC staining was nega-
tive for keratin AE1/AE3, TTF-1, chromo-
granin, synaptophysin, CD3, CD5, CD10,
and CD23, and CD138.

Fluorescence in situ hybridization
(FISH) for BCL2, BCL6, c-Myc,
CCND1/IGH [(t(11;14)], and MALT1
showed no rearrangement. Traditional cyto-
genetics of 20 metaphases revealed a nor-
mal 46 XY karyotype without clonal aberra-
tions. Subsequent positron emission tomog-
raphy (PET) imaging demonstrated uptake
only in the chest wall masses, with a maxi-
mum standardized uptake value (SUV max)
of 11.7 and 14.1. Bone marrow biopsy was
unremarkable with normal trilineage
hematopoiesis. Serology for hepatitis and
HTLV1/2, protein electrophoresis, and lac-
tate dehydrogenase were normal. 

He was initially diagnosed as having
low-grade marginal zone lymphoma based
on the morphologic appearance and non-
specific staining pattern. He was treated
with rituximab, cyclophosphamide, vin-
cristine, and prednisone (R-CVP), but he
had no response after 3 cycles; adriamycin
was added (R-CHOP) for an additional 3
cycles. Subsequent PET-CT imaging
showed no change in size or SUV of the
lesions. This led to a repeat biopsy. The
malignant cells were consistent with prior
IHC staining, but they were also found to be
diffusely positive for CD123 and CD200
(Figure 1 and Table 1), dimly positive for
BCL-1, and negative for CD56, CD117,
LEF1, SOX11, MUM-1, and BCL-6. The
Ki-67 proliferation rate was 5%.  

The patient was referred to our institu-
tion for a second opinion for primary refrac-
tory B-cell lymphoma. A comprehensive
pathological review was performed. In
terms of differential diagnosis, we consid-
ered marginal zone lymphoma and lympho-
plasmacytic lymphoma on the basis of the
lesions’ morphology and immunophenotype
(CD5-, CD10-, CD23-); we also considered

mantle cell lymphoma on the basis of cyclin
D1 expression or a lymphomatous presenta-
tion of HCL on the basis of cyclin D1and
CD200 expression in the absence of posi-
tive markers for chronic lymphocytic
leukemia/small lymphocytic lymphoma
(CLL/SLL). Mantle cell lymphoma was
ruled out by negative FISH testing for
t(11;14). As cyclin D1 and CD200 are char-
acteristically expressed in HCL, we per-
formed further stains for HCL. This diagno-
sis was confirmed by strong expression of
annexin A1 and BRAFV600E. Polymerase
chain reaction (PCR) identified a
BRAFV600E mutation but no MYD88
mutation. The patient was initiated on
cladribine therapy with a single 7-day con-
tinuous infusion.2 Evaluation four weeks
after treatment revealed that he had
achieved a partial response with near reso-
lution of the chest wall masses and a reduc-
tion in the SUV max from 11.7 and 14.1 to
2.0 and 5.6, respectively. 

Discussion
Although rare, the diagnosis of classic
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HCL (HCL-c) can reliably be made by rec-
ognizing a typical clinical and pathological
presentation, but diagnosis can be challeng-
ing when presentation is atypical. HCL-c
lymphoma cells tend to have a predictable
pattern of immunohistochemical (IHC)
staining, including bright staining for pan
B-cell markers CD19, CD20, and CD22;
positive staining for CD 11c, CD25, CD103
and CD123; and negative staining for CD5,
CD10, and CD23.1 Recently, the near uni-
versal prevalence of BRAFV600E mutation,
identified by IHC staining and/or PCR
analysis, has been reported as a disease-
defining feature3 and can be used as a con-
firmatory test. However, a variant form of
HCL (HCL-v), accounting for approximate-
ly 10% of all cases, with similar morpho-
logic features but a different IHC staining

pattern and a negative BRAFV600E muta-
tion status has also been well described.
This disease variant does not respond to
cladribine therapy like HCL-c.4,5 Other
unusual presentations of HCL-c involving
non-lymphoid, non-reticuloendothelial tis-
sue,6 including bones,7 soft tissues,8 and the
brain,9 have also been reported; however,
these have been in the setting of other clas-
sic clinical features of HCL. Occasionally,
usually at advanced stages, HCL-c may
involve lymph nodes, most often in the
abdomen or retroperitoneum.10 There have
been few cases reported so far in the med-
ical literature where HCL presents as an
extra-nodal mass (soft tissue or bone), with-
out cytopenias, splenomegaly, bone marrow
involvement, or circulating hairy cells,11-16
as outlined in Table 2. As is the pattern with

HCL-c, five of six patients published have
been middle-aged males.

The presentation of hairy cell lym-
phoma without leukemic phase,
splenomegaly, or bone marrow involvement
could morphologically mimic other non-
specific small to moderate sized B-CLPDs.
It could have been misdiagnosed as a man-
tle cell lymphoma given weak cyclin D1
staining, though the lack of CCND1/IGH
translocation excluded this possibility.
Morphologically, it may appear similar to a
lymphoplasmacytic lymphoma, and rarely,
it may even have associated paraprotein
production; however negative results from
MYD88 mutation testing can help exclude
this. It could also be misdiagnosed as an
atypical small lymphocytic lymphoma
(SLL) due to the strong CD200 staining;
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Table 1. Diagnostic clues and confirmatory pathologic findings.

Clinical clues                                              Pathologic clues                                                  Confirmatory pathologic findings

A low-grade lymphoma in extranodal                      Lymphoplasmacytic morphology                                         Expression of CD25, CD103, CD200, CD123, Annexin A1
locations resistant to standard lymphoma             
regimens                                                                        
                                                                                         Cyclin D1 expression with negative FISH for t(11;14)   Positive BRAF stain
                                                                                          CD200 expression without CD5 and CD23 expression  Positive BRAFV600E mutation

Table 2. Comparison of reported cases of lymphomatous presentation of Hairy cell leukemia without involvement of bone marrow,
splenomegaly, or cytopenias. 

                            Waxman        Lal                    Osman                   Morgan                Yonal-Hindilerden, Liu                           Current
                              198311            200214             201212                    201415                 201516                      2015 - Case 213      Case

Age, gender                  39, male               45, male                 39, male                         49, female                   55, male                            40, female                       53, male
Location of disease  Parotid mass      Bilateral                Right sacral                   Breast                         Right femur,                    Right submandibular    Right chest
                                                                     femurs                   ala                                                                        multiple other                mass                               pleural based
                                                                                                                                                                                     bony lesions                                                               masses
Initial diagnosis          Hairy cell            Hairy cell               Hairy cell                       Hairy cell                    Hairy cell                          Mantle cell                     Marginal 
                                        leukemia             leukemia               leukemia                      leukemia                     leukemia                          lymphoma                       zone lymphoma
Treatment                    Surgery,               Cladribine             Cladribine                     None                            Radiation,                        Cladribine -                    3 cycles R-CVP,
                                       radiation                                                                                       (“watch                       cladribine                        Diagnosis revised         3 cycles R-CHOP
                                                                                                                                               and wait”)                                                              prior to treatment        → Cladribine
Positive markers,       Not reported     CD20, CD45,          CD20, PAX5,                   CD10, CD20,               CD11c, CD20, CD68,       CD10, CD11c, CD20,      CD11c, CD20, 
IHC                                                               TRAP                      BCL2, TRAP,                   CD25, CD43,               CD79a, LCA, TRAP,         CD25, BRAFV600E,        CD25, PAX-5,
                                                                                                       CD72 (DBA44),            CD103 (subset),       annexin A1                       annexin A1,                     CD45, CD56, CD117, 
                                                                                                       CD25, cyclin D1,           CD123, cyclin D1,                                                 cyclin D1, TRAP              CD123, CD200, 
                                                                                                       kappa                              LCA, annexin A1,                                                                                            cyclin D1, BCL-2, 
                                                                                                                                                TRAP,  DBA.44,                                                                                                  kappa, annexin A1, 
                                                                                                                                                BRAFV600E                                                                                                       BRAFV600E, 
                                                                                                                                                                                                                                                                            TRAP, DBA.44
Positive markers,       Not reported     CD11c, CD19,       Not performed            Not reported             Not reported                   Not reported                  Not performed
flow                                                              CD20, CD25, 
                                                                      CD103, kappa, 
                                                                      FMC-7                    
Negative markers,     Not reported     CD3                        CD10, CD5, CD117,      CD3, CD5, CD23,        Not reported                   CD5, CD123, SOX11       CD3, CD5, CD10,
IHC                                                                                               CD138, CD56, CD43,    CD34, MPO,                                                                                                      CD23, CD138, LEF1, 
                                                                                                      MPO, lambda               AE1/AE3, S100, ER,                                                                                         SOX11, MUM-1, BCL-6
                                                                                                                                               PR, HER2                                                                
Negative markers,      Not reported     Not specified       Not performed            Not reported             Not reported                   Not specified                 Not performed
flow                                
CD200 expression     Not reported     Not reported        Not reported                Not reported             Not reported                   Not reported                  Positive
BRAFV600E mutation Not reported     Not reported        Positive                          Positive                       Positive                             Positive                            Positive
IHC: immunohistochemistry



however the remainder of the IHC stains
lean toward an HCL diagnosis. CD200 can
be used to help distinguish between chronic
B-CLPDs, as it is strongly expressed in
CLL/SLL and HCL, but less so in splenic
marginal zone lymphoma and follicular
lymphoma and weak to negative in other
lymphomas.17 Annexin A1 can also be used
as a confirmatory test as it is highly specific
to HCL, with specificity reported at 100%,
although caution must be used in the inter-
pretation of results because it can also stain
myeloid and T cells.18 Confirmative testing
for BRAFV600E (exon 15) secured a diag-
nosis in our case, leading to effective treat-
ment. In the rare event that this mutation is
negative, one could consider testing exon
11 for alternate BRAF mutations.19 Table 1
lists diagnostic clues and confirmatory tests.

Conclusions
Given the rarity of this entity, an accu-

rate diagnosis can be challenging and
pathologists and clinicians must maintain a
high index of suspicion when confronted
with a B-CLPD with an atypical staining
pattern, especially if the tumor does not
respond to the initial treatment. Patients
respond predictably to treatment with infu-
sional cladribine. In cases of incomplete
response, relapse, or no response to treat-
ment, clinicians can now also consider
using the BRAF inhibitor vemurafenib.20
Our case highlights and also questions the
under-recognition of hairy cell lymphoma,

which might masquerade as a refractory
low-grade B-cell lymphoma and lead to
ineffective treatment.
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Figure 1. Diagnostic pathologic findings for lymphomatous presentation of hairy cell
leukemia. All stains at 400× except BRAFV600E (F) at 600×. A. Hematoxylin & Eosin
stain showing small to medium sized cells with interspersed histiocytes. Further positive
stains including CD20 (B), cyclin D1 (C), annexin A1 (D), CD200 (E), and BRAFV600E
(F). Diagnostic clues and confirmatory pathologic findings are listed in Table 1. 


