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1 | INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL) is the most com-
mon type of non-Hodgkin lymphoma (NHL) among adults,
accounting for approximately 25% of all NHLs in the United
States and affecting over 18 000 individuals each year.' It
typically presents with prominent lymphadenopathy and/or
systemic “B” symptoms—fevers, night sweats, and weight
loss. However, extranodal involvement is not uncommon; it
occurs in up to one-third of patients and may involve one or
multiple organ systems.” A definitive diagnosis is established
based on excisional tissue biopsy.

We describe a man who developed DLBCL with an atyp-
ical presentation involving the shoulder and testicles. In ad-
dition, we review the characteristics of other patients with
DLBCL mimicking shoulder pathologies and discuss the
differential diagnosis and treatment options for this common
hematologic malignancy.

| Pawel Parafianowicz'

| Mark B. Ulanja' |

| Raheel Islam' | Nageshwara Gullapalli1

Diffuse large B-cell lymphoma often presents with extranodal manifestations involv-
ing the musculoskeletal system. Shoulder pain is particularly worrisome for malig-
nancy. Individuals presenting with refractory upper extremity complaints should
undergo a prompt and thorough evaluation for cancer, as a delay in diagnosis can
result in an unfavorable outcome.

cancer, diffuse large B-cell lymphoma, lymphoma, rotator cuff

2 | CASE REPORT
A healthy 51-year-old man presented to the emergency depart-
ment with progressively worsening left shoulder pain of four-
month duration that had been acutely exacerbated three days
earlier by a ground-level fall. The patient reported that he first
noticed a dull ache when playing golf. Radiographs obtained
in the emergency department showed moderate degenerative
changes but no acute abnormalities. A diagnosis of rotator cuff
tendinitis was established. The patient was subsequently pro-
vided with an arm sling and discharged for outpatient follow-up.
The patient was evaluated in clinic approximately three
weeks after his initial presentation in the emergency depart-
ment. He reported minimal pain relief despite daily use of the
arm sling and oral naproxen sodium. Physical examination re-
vealed significant tenderness to palpation over the left glenohu-
meral joint. Range of motion of the left shoulder was restricted
with abduction and extension. The Hawkins-Kennedy test and
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external rotation lag sign were positive. A presumptive diag-
nosis of rotator cuff tendinopathy vs tear was established. The
patient was referred for magnetic resonance imaging (MRI) and
outpatient physical therapy. However, a trial of physical therapy
was required for health insurance authorization of imaging; the
first session was scheduled for one week after the clinic visit.

The patient began physical therapy as planned. However,
three days after his first session, he presented to the emergency
department complaining of testicular swelling. An ultrasound
was performed and revealed hydrocele. The patient was diag-
nosed with epididymitis and prescribed oral ciprofloxacin. The
swelling failed to resolve after a two-week course of antibiotics.
He was subsequently evaluated by urology, who recommended
continuing ciprofloxacin for eight weeks. Symptoms had par-
tially resolved following two months of treatment.

The left shoulder pain failed to improve after three months
and twelve physical therapy sessions. An MRI without contrast
was ultimately obtained and revealed severe tendinopathy of
the supraspinatus tendon as well as a large tumor replacing the
marrow of the proximal humerus (Figure 1). Extensive adenop-
athy was also noted. Four days later, the patient was seen by
the hematology/oncology team; providers suspected osteosar-
coma or chondrosarcoma and ordered an urgent lymph node
biopsy. Computed tomography (CT)-guided biopsy of a left ax-
illary Ilymph node showed a B-cell lymphoma with high-grade
features. The immunophenotype supported an activated B-cell
(ABC, nongerminal center) subtype. Immunohistochemical
analysis demonstrated diffuse positivity of CD20, PAXS, and
Ki-67; focal positivity of Bcl-6; and negative CD10, CD30,

FIGURE 1

large tumor replacing the marrow of the proximal humerus with an

MRI of the left shoulder (coronal view) shows a

aggressive-appearing periosteal reaction and cortical destruction. There
is also a nodal mass in the left axilla anterior to the subscapularis
muscle measuring approximately 6.4 X 7.5 X 2.8 cm

and Bcl-1 markers (Figure 2). The CD21 immunohistochem-
ical stain highlighted dendritic cell meshworks associated with
follicular structures. cMYC stained less than 40% of cells, and
therefore, the lymphoma was not a double expresser. The flu-
orescence in situ hybridization (FISH) panel was negative for
a double/triple-hit lymphoma. A definitive diagnosis of ABC-
type DLBCL was therefore established.

CT scans of the neck, chest, abdomen, and pelvis were
subsequently acquired. Notable findings included splenomeg-
aly, an enlarged right submandibular lymph node (Figure 3A),
a lytic lesion in the C3 vertebral body, and left hydronephro-
sis secondary to distal urethral obstruction by retroperitoneal
lymphadenopathy (Figure 4A). MRI of the brain was normal,
and cerebrospinal fluid analysis showed no malignant cells.
Repeat scrotal ultrasound showed moderate right testicular hy-
drocele as well as left varicocele. Correlation of the CT and ul-
trasound findings indicated that the scrotal swelling represented
secondary varicocele due to the retroperitoneal lymphadenop-
athy; therefore, testicular radiation or surgery was not pursued.
The patient was started on rituximab (375 mg/mz), cyclophos-
phamide (750 mg/mz), doxorubicin (50 mg/rnz), vincristine
1.4 mg/mz), and prednisone (R-CHOP) every three weeks.
There were no risk factors for central nervous system disease, as
testicular involvement was excluded, and thus, central nervous
system-directed prophylaxis was not administered.

The patient tolerated the therapy well. After the first cycle
of R-CHOP, the patient reported that his shoulder pain was
modestly improved and that his scrotal swelling had resolved.
Repeat CT scans were obtained after ten weeks and three cycles
of R-CHOP. Lymphadenopathy was markedly improved in the
submandibular (Figure 3B) and retroperitoneal region (Figure
4B). The patient continued the R-CHOP regimen for another
ten weeks, completing a total of six cycles. A positron emission
tomography-computed tomography (PET-CT) scan of the skull
base to mid-thigh was obtained after the last cycle of R-CHOP
and revealed fluorodeoxyglucose (FDG) activity of the retro-
peritoneal lymph nodes and left humeral lesion; imaging was
otherwise normal (Figure 5). Notably, the retroperitoneal lymph
nodes were decreased in size as compared to the previous CT
scan. The patient subsequently began radiation therapy to the
left shoulder at a dose rate of 250 centigrays (cGy) with a final
external beam dose of 3750 cGy. At his most recent follow-up,
the patient had returned to work and complained only of mild,
intermittent left shoulder pain.

3 | DISCUSSION

Diffuse large B-cell lymphoma is one of the most common
hematologic malignancies in the United States, with an an-
nual incidence of approximately 5.6 cases per 100 000 indi-
viduals. Historically, the prognosis of DLBCL was relatively
poor; prior to the year 2000, the five-year survival rate ranged
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FIGURE 2 A left axillary lymph
node biopsy shows a B-cell lymphoma with
high-grade features [hematoxylin and eosin,
x20] (A). Subsequent immunohistochemical
analysis demonstrated diffuse positivity

of CD20 (B), PAXS (C), and Ki-67; focal
positivity of Bcl-6 (D); and negative CD10,
CD21, CD30, and Bcl-1 markers

FIGURE 3 CT scan of the neck shows an enlarged right
submandibular lymph node before (A) and after (B) R-CHOP. The
lymph node is significantly smaller in size after ten weeks (three
cycles) of chemotherapy

from 40% to 50%. However, the approval of rituximab—a
core component of the modern DLBCL treatment regimen—
by the Food and Drug Administration (FDA) in 1997 has re-
sulted in significantly improved survival. Indeed, five-year
survival increased to 60% in 2002 and has continued to climb
steadily over the past two decades.?

DLBCL most commonly presents in middle age, with a
median age of diagnosis of 66 years.3 The hallmark clinical
feature is marked lymphadenopathy. Extranodal manifesta-
tions, however, are not uncommon and often involve the cen-
tral nervous system and/or gastrointestinal tract.® Systemic
“B” symptoms may also occur. Less common findings in-
clude generalized fatigue, ascites, and pulmonary effusions.

Musculoskeletal complaints represent a rare but important
presentation of an underlying malignancy. Interestingly, there
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is a particularly strong correlation between shoulder pain and
cancer. A recent study by Pedersen et al demonstrated that a
new diagnosis of cancer is established in approximately 1 out
of every 142 patients presenting with an initial complaint of
adhesive capsulitis (“frozen shoulder™).’ These data suggest
that the suspicion for malignancy should be heightened in in-
dividuals presenting with shoulder pain and stiffness, particu-
larly in cases in which conservative treatment fails to improve
symptoms. Laboratory studies and imaging should therefore be
considered in individuals with refractory shoulder dysfunction.
Malignant lymphoma of bone accounts for 7% of all
bone malignancies and <5% of extranodal lymphomas.6
Neoplasms can often be detected on plain film radiography.
The radiographic appearance can be normal, sclerotic, lytic,
or mixed sclerotic-lytic. In some individuals, DLBCL ap-
pears as an extra-osseous soft tissue mass and cortical breach
with consequent pathologic fracture.” A periosteal reaction
may be present and can be identified by a hallmark lamellated
“onion skin” appearance; this feature portends a poor prog-
nosis.® Diffuse sclerosis of a vertebral body, also known as
“ivory vertebra,” is a radiologic sign associated with osseous
lymphoma. However, ivory vertebra is also associated with
osteosarcoma, osteoblastic metastasis, and Paget disease.”
There are no truly distinctive or pathognomonic signs
to reliably differentiate osseous lymphoma from primary
bone tumors based on plain film radiography alone, and
thus, other imaging modalities are often required to es-
tablish a diagnosis. MRI is particularly useful, as it has
a high sensitivity for marrow replacement. On T1- and
T2-weighted sequences, DLBCL demonstrates hypo- and
hyperintensity, respectively. However, if there is fibro-
sis within the tumor, T2-weighted images may appear
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FIGURE 4 CT scans of the neck, chest, abdomen, and pelvis
demonstrated marked retroperitoneal lymphadenopathy (A)j; this
presented as testicular swelling. There is significant improvement after
ten weeks (three cycles) of R-CHOP chemotherapy (B)

FIGURE 5 CT-PET scan of the skull base to mid-thigh
obtained after the sixth and final cycle of R-CHOP showed improved
retroperitoneal adenopathy. The lymph nodes were FDG avid,
suggestive of residual disease

hypointense. Contrast-enhanced CT (CECT) scan can also
show marrow infiltration, but offers superior visualization
of cortical and trabecular destruction. CECT be used for
studying marrow disease and for planning a biopsy when
MRI is contraindicated.'”

A definitive diagnosis of DLBCL is established via bi-
opsy. Histologically, DLBCL has a diffuse growth pattern
with large cells that are usually five times the size of normal
lymphocytes. These cells may resemble immunoblasts—
characterized by amphophilic cytoplasm with one eccentric
nucleus—or centroblasts with pale or basophilic cytoplasm;
chromatin margination that makes the chromatin appear ve-
sicular; and two to three nucleoli near the membrane.'!

The classification of DLBCL is currently evolving
due to increasing throughput capacity to analyze genetic
material. At present, DLBCL is divided into two broad
categories: double/triple-hit lymphomas (DHLs) with spe-
cific cytogenetic rearrangements and nondouble/triple-hit
lymphomas. Nondouble/triple-hit lymphomas are further
subtyped based on the cell of origin into germinal center

B-cell-like (GCB) and activated B-cell-like (ABC) tumors.
The specific subtype has important clinical implications,
as individuals with GCB tumors typically exhibit superior
survival.'? The subtype is most accurately established based
on an analysis of expression of fifteen genes. However, this
technology is not yet widely available, and thus, immu-
nochemical (IHC) analysis can be used to approximate the
cell of origin into GCB and non-GCB tumors.'® The cur-
rent classification schema may not reflect the degree of ge-
netic diversity DLBCL. Indeed, it is conceivable that new
molecular targets for drug development will be identified
through further genetic analyses.14

Our patient presented with shoulder pain that was initially
diagnosed as a rotator cuff injury; DLBCL was not identified
until several months after his symptoms began. Indeed, al-
though this presentation is rare, other authors have described
similar cases. In 2018, Liu et al described a 64-year-old
woman who presented with six months of worsening right
shoulder pain and limited range of motion.'” Plain radiographs
disclosed only mild osteoarthritis. However, two months later,
the patient continued to complain of progressively worsening
pain. A complete physical examination was performed re-
vealed a shoulder mass measuring 15 X 15 cm. CT and MRI
of the shoulder showed expansive bone destruction extended
within the cortical bone of the upper humerus and swelling
of the surrounding soft tissue. Bone scintigraphy was also
preformed and demonstrated signs of a malignant tumor. A
definitive diagnosis of DLBCL was established with a biopsy.

A similar case was reported several years earlier by
Caporale et al'® Authors described an 80-year-old man who
presented with a six-month history of continuous severe
right shoulder pain and limited range of motion. Plain film
radiographs showed only glenohumeral arthritis. An MRI
was subsequently obtained and revealed an in-growing in-
homogeneous lesion in the anteromedial aspect of the right
humeral head. Biopsy with immunohistochemical staining
established a diagnosis of DLBCL.

The individuals described in the above-referenced cases
share several similarities with our patient: the clinical pre-
sentation of shoulder pain and limited range of motion; nor-
mal findings on plain film radiography; and the absence of
constitutional symptoms, such as night sweats, fevers, and
weight loss. All three patients were treated with R-CHOP,
which is the current standard of therapy. However, the pa-
tient described by Caporale also had surgical excision of the
tumor and a reverse shoulder prosthesis due to the size of the
mass. In contrast, the patient described by Liu et al exhibited
a complete response to chemotherapy alone; a two-year fol-
low-up showed increased range of motion, decreased pain,
and no evidence of recurrent or metastatic disease.

Several other investigators have also described DLBCL
presenting as shoulder pain. Characteristics of these patients
are summarized in Table 1. Patients ranged in age from
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TABLE 1 Patients with lymphoma
presenting as shoul(;er pba‘i,:ll 15_2)3/ P Year Sex Age Side Presentation Ref
2018 F 64y R Right shoulder pain and limited range 15
of motion
2016 M 72y IL Three days of neck pain radiating to 17
the shoulder and upper back that
occurred during heavy lifting
2016 M 50y L Swelling, erythema, and recurrent of 18
the shoulder that developed at the
site of a rotator cuff repair surgery
that had been performed several
years earlier
2013 M 80y R Continuous severe shoulder pain for 16
6 mo
2013 M 31y R Pain and swelling of the shoulder for 19
6 mo
2011 E 53y L Progressive, painful disability of the 20
left arm
2003 F 70y L Shoulder and arm pain of five-month 21
duration that was initially diagnosed
and managed as bursitis
2002 M 75y IL Dull shoulder pain and limited range 22
of motion of one-month duration
1999 M 30y R Fever and pain in the shoulder and 23

inguinocrural area

Abbreviations: F, female; L, left; M, male; R, right; Ref, reference; y, years of age.

30 to 80 years and most commonly presented with shoulder
pain, stiffness, or both. There was a significant male gender
predilection. No difference in the frequency of left vs right
shoulder involvement was observed.

The considerable genetic diversity of DLBCL can be at-
tributed to the cells of origin: Antigen-exposed B cells found
within germinal centers. These cells are exposed to an envi-
ronment that promotes rapid proliferation, cytidine deami-
nation (for receptor editing), and somatic hypermutation.14
The prominent molecular disturbance in the ABC subtype of
DLBCL is hyperactivation of NF-kB; this is due to a mutation
of the gene TNFAIP3, which encodes a negative regulator of
NF-kB. Indeed, 30% of individuals who develop the ABC sub-
type are found to have two mutated copies of this gene. The
ABC subtype of DLBCL can also be distinguished from the
GCB subtype based on the BCL-6 gene. BCL-6 is required for
plasma cell differentiation, and translocations in this gene are
twice as common in the ABC as compared to GCB subtype.24

The mainstay of treatment for DLBCL for the past twenty
years has been R-CHOP, which represents the first-line
therapy per the National Comprehensive Cancer Network
(NCCN) guidelines. However, the medical community is
currently in the midst of a paradigm shift in the management
of this common hematologic malignancy, as recently iden-
tified cytogenetic markers will allow clinicians to individ-
ualize therapies based on specific tumor characteristics. In

one recent open-label randomized trial, investigators found
that individuals with the ABC subtype of DLBCL who were
treated with rituximab, doxorubicin, cyclophosphamide,
vindesine, bleomycin, and prednisone (R-ACVBP) exhib-
ited improved survival as compared to those who received
R-CHOP. Notably, there was no significant difference in
survival among those with the GCB subtype.25 Other recent
studies have demonstrated that the ABC subtype of DLBCL
responds poorly to immunotherapy, whereas immunother-
apy is generally effective for the management of the GBC
subtype.26 Lenalidomide also appears to be effective for
the management of refractory cases of the ABC subtype of
DLBCL, but not the GCB subtype.27 Indeed, it appears that
further genetic characterization of DLBCL will lead to more
effective, individualized therapies in the years to come.

4 | CONCLUSION

Diffuse large B-cell lymphoma is one of the most common
hematologic malignancies in the United States. The classic
presenting feature is local or generalized lymphadenopathy.
However, extranodal manifestations are common and may in-
volve the central nervous system, gastrointestinal tract, or, as
in our patient, the musculoskeletal and genitourinary systems.
Shoulder pain and stiffness are particularly worrisome for
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malignancy. A careful physical examination with appropriate
follow-up laboratory and imaging studies can help establish
an early diagnosis. Treatment typically involves chemother-
apy, which can be individualized based on DLBCL subtype.
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