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Solitary Bone Plasmacytoma of Left Wrist Joint — A Case Report

Ashish Garg', Prabodh Kantiwal’, Deepak Kumar', Ghulam Mustafa Najar'

Learning Point of the Article:
Unusual presentation of osteoarticular lytic lesion as Solitary bone plasmacytoma of the appendicular skeleton, especially distal to the
elbow and knee joint, although very rare, cannot be misdiagnosed if one evaluates the patient by a multidisciplinary approach and keeps a
wide spectrum of differential diagnosis in queue.

Introduction: Solitary Plasmacytoma is an infrequent form of plasma cell (PC) dyscrasia which presents as a single mass of monoclonal PCs,
located either intraosseous or extramedullary. Solitary bone plasmacytoma (SBP) is characterized by a mass of neoplastic monoclonal PCs
primarily occurring in the axial skeleton without systemic involvement. This case delineated an unusual appendicular-osteoarticular (wrist
joint) involvement, which was diagnosed through an exhaustive set of investigations and managed by radiotherapy (RT), which is the standard of
care. The rarity of the clinico-radiological presentation makes this case noteworthy.

Case Report: The present case highlights an unusual clinico-radiological finding of SBP involving the left wrist joint in a 45-year-old male
patient. The patient presented with non-traumatic, chronic pain and swelling of the left wrist joint with restricted range of motion. Radiological
investigations showed multiple osteoarticular lytic lesions, and histopathology revealed binucleated sheets of PCs, “Mott cells” and Russell
bodies in bony trabeculae, which clinched the diagnosis as PC dyscrasias. Interestingly, multiple intracytoplasmic crystalline inclusions were
found in this case, which is a quite rare entity as per SBP and warrants further investigations to rule out other PC dyscrasias, such as multiple
myeloma (MM). Immunofixation electrophoresis was done to confirm the monoclonality, that is, light chain restriction (increased
immunoglobulin G kappa) of the tumor. Inmunohistochemical markers evaluation was positive for CD138 and CD38. Further investigations
were done to rule out MM (details tabulated in the report). The patient was managed with RT as per International Myeloma Working Group
(IMWG) guidelines a. Being notorious for a higher risk for progression to MM for SBP patients (65-84% at 10 years), we did continuous
monitoring of the patient post-radiation therapyas per IMWG guidelines.

Conclusion: SBP of the appendicular skeleton, especially distal to the elbow, as seen in this case, is very rare in adults. In such scenarios, a
multidisciplinatory approach of extensive radiological, biochemical, histopathological, and immunohistochemical investigations to rule out the
differential diagnosis is the key to eschew misdiagnosis. Prompt treatment and strict follow-up are the pre-requisites for a favorable outcome and
to prevent progressioninto MM which is a more aggressive entity and lies at the other end of the spectrum of PC dyscrasias.

Keywords: Solitary bone plasmacytoma, plasma cell dyscrasia, multiple myeloma, wristjoint, international myeloma working group.

Introduction especiallywhen they occur atunusual sites.

Osteoarticular lytic lesions are still a diagnostic mystery, The solitary plasmacytoma (SP) is characterized by a localized
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Figure 1: (a-c) Clinical image showing swelling (white arrow) at the left wrist

joint.
accumulation of neoplastic monoclonal plasma cells (PCs)
without apparent systemic manifestations. It can manifest as
extramedullary (extraosseous) plasmacytoma (EMP), that is,
in soft tissues or as solitary bone plasmacytoma (SBP), which
arises from PC infiltration of the bone
marrow. SBP affects <5% of the patients
with PC myeloma [1]. The median age of
the patients with SP is 55 years. The male-
to-female ratio of SP is 2:1 [2]. Thoracic
vertebrae are most commonly involved,
followed by the skull, the clavicle, and the
sternum [3]. Involvement of extremities
distal to the elbow and the knee joints is rare
[4]. Pain at the site of the parent lesion in
the bone is the most common symptom at
presentation [4]. Correct diagnosis is
important as SBP has a significantly higher
risk of progression to multiple myeloma
(MM) (65-84% in 10 years) [S5,6]. Ruling
out other differentials, such as tuberculosis,
enchondroma, MM, non-Hodgkin

necessary to avoid wrong diagnosis. Furthermore, to
differentiate the overlapping conditions, such as reactive
plasmacytosis and other lymphoproliferative disorders, certain
histopathological features can belooked upon, such as clonality,
cytology, infiltration pattern, and immunophenotype [ 7].

Although there are 12 cases that have been published till now for
SBP in the appendicular skeleton, only one case (SBP of
calcaneum) has been completely treated with radiotherapy
(RT) alone [8]. This is the second of its kind (first in the upper
limb below the elbow joint), where only RT as per the
recommended dose resulted in resolution of the disease. Across
this case report, the author intends to enlighten the readers
about some rare presentations of this rare disease, aiding in the
diagnosisifsuch astate of dilemma exist.

Case Report

A 45-year-old male presented with pain and swelling at the left
wrist joint, which was insidious in onset and gradually
progressing over a period of 9 months. There was no history
suggestive of any trauma or any associated systemic disease.
Pain was aggravated by movement and relieved by medication.
On examination, there was tenderness elicited over the dorsum
of the wrist. Diffuse swelling was present over the left wrist joint
(Fig. 1). The range of motion at the wrist joint was restricted
with flexion 0-55°, extension 0-30°, radial deviation 0-8°, and
ulnar deviation 0-10° and was painful.

Roentgenography revealed multiple punched out osteolytic
lesions at the distal radius, distal ulna, multiple carpal bones,
and 2nd-Sth metacarpal base (Fig.2).

Magnetic resonance imaging (MRI) of the left wrist joint was

Iymphoma , reactive plasmacytosis , and Figure 2: Radiographic anteroposterior and lateral view of the left wrist with hand showing multiple

plasmablastic lymphoma, is equally punched out osteolyticlesions at the distal radius, distal ulna, carpals, and base of 2nd—Sth metacarpals.
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Figure 3: Magnetic resonance imaging (T2 weighted) showing multiple osseous lesions of the
distal radius, distal ulna, carpals, and 2nd-Sth metacarpal base.

suggestive of diffuse synovial thickening with multiple large
central erosions in the distal radius, distal ulna, multiple carpal
bones, and 2nd-Sth metacarpal base with associated lytic
changes and a smallloculated collection measuring 35 mm x 10
mm extending from the joint into the recess along the

2nd inter-metacarpal space (Fig. 3).

Core needle biopsy was planned for the diagnosis and
was taken from the left wrist joint under regional
anesthesia. Bone and synovial tissue samples were sent
for histopathological examination, culture, and
polymerase chain reaction (PCR) study for
Tuberculosis. Microscopic appearance of core biopsy
showed fibro-collagenous tissue and bony fragments
with viable bony trabeculae consisting of PC infiltrates
with occasional binucleated PCs and “Mott cells” (Fig.
4).

Interestingly, multiple intracytoplasmic crystalline
inclusions (CI) were found in this case, which is a rare
finding in SBP, and such a finding in histopathology
warrants further investigations in the direction of PC
dyscrasias, such as MM. MRI of the whole spine and
pelvis was done to rule out other intraosseous lesions.
There was no evidence of granuloma in the biopsy.
PCR confirmed the absence of mycobacteria from the
synovial tissue. In view of the above findings, a

complete clinical, hematological, biochemical, and
radiological work-up was advised to exclude MM as
shownin Table 1.

Based on the above findings, a diagnosis of SBP of
the left wrist joint, including the distal radius, the
ulna, the carpals, and the base of the 2nd to Sth
metacarpals, was made.

The patient was given RT in a radiation dose of 50
Gyforatotal 4 weeks duration.

As recommended by the International Myeloma
Working Group (IMWG), post RT repeat biopsy,
serum immunofixation electrophoresis, and serum
protein electrophoresis (performed at 3 months, 6
months, and 12 months) were done, which showed
afew PCs with resolved serum monoclonal protein
and degenerative changes indicating resolution of
the disease. The patient was followed up with repeat
radiographs at the immediate post-RT session and
at 6 months, which showed sclerosis at the site of
lesions (Fig. S and 6). As per IMWG
recommendation [11], repeat computed
tomography (CT) and MRI scan of the wrist joint
were performed at 12 months post-RT which

showed complete regression of the lytic lesions (Fig. 7). Patient
rated wrist evaluation (PRWE) and Pain assessment on the
basis of Visual Analog Scale (VAS) score were assessed before
(PRWE = 80, VAS = 7) and after (PRWE = 10, VAS = 1)

T W e T
e ¥

Figure 4: (A and B) Histopathological images on core needle biopsy of distal radius and
carpals showing sheets of plasma cells with binucleate forms, Russell bodies in bony

provisional diagnosis of plasmacytoma was made. A {rabeculae (x4 and x40 magnification).
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Figure 5: (a and b) Radiographs of the left wrist with hand antero-posterior and lateral view

post-radiotherapy showing sclerosis oflesions.

treatment of 12 months for documenting wrist joint function
and quality of daily activities.

Discussion

PC neoplasms can present in different clinical forms. SP is
characterized by a single mass of monoclonal PCs with no or
minimal bone marrow plasmacytosis [S]. It can presentas EMP,
thatis, soft tissue involvement or SBP defined by the presence of
a single lytic lesion due to monoclonal PC infiltration. SBP
occurs more commonly in men than in women (M:F-2:1) and
presentsa decade earlier than MM.

SBP is a rare condition that comprises 70% of all SP cases and
occurs primarily in red marrow-containing bones, such as the
vertebrae, the femur, the pelvis, and the ribs, and very rarely in
the appendicular skeleton below the elbow and the knee joint
[1,6]. Ozsahin etal. in his cohort of 206 patients found 16 cases
(8%) involving the upper extremity and
10 cases (5%) involving the lower
extremity [9]. The Mayo Clinic showed
the upper extremity lesions in 2% and the
lower extremity lesions in 4% of the total
cohort of 46 patients [3]. According to
the literature, only six cases (out of
twelve) of SBP in the appendicular
skeleton below the elbow and the knee
joint are published to date in the best of
oursearch (Table2).

According to the IMWG updated criteria
for the diagnosis of SBP, a biopsy proven
lesion of bone or soft tissue with evidence

CT), including spine and pelvis is a prerequisite [6].
IMWG also advocates about the absence of end-
organ damage, such as hypercalcemia, renal
insufficiency, anemia, or bony lesions (CRAB[1.1])
that can be attributed to a lymphoplasma cell
proliferative disorder [S]. As there were no bone
marrow infiltrations, we ruled out the differential
diagnosis of occult early stage MM, that is,
monoclonal gammopathy of undetermined
significance and smoldering MM, which are
asymptomatic blood dyscrasias diagnosed
incidentally on blood investigations showing <10%
and 10-60% bone marrow PCs, respectively [4]. As
bone marrow aspiration count may underestimate
the degree of bone marrow plasmacytosis in upto
30% of cases, it should be viewed in conjunction with
the trephine section/ core needle biopsy for
immunohistological markers examinations for PC
dyscrasias [21]. Another study recommends that SP diagnosis
is currently based on a tissue biopsy, histological and
immunohistochemical confirmation of the presence of a
homogenous infiltrate of the monoclonal PCs, which typically
express CD138 and/or CD38 [22]. Monoclonality needs to be
proven by kappa/lambda light chain restriction or by a PCR-
based approach [22]. Interestingly, a fair number of
intracytoplasmic CIbodies (CI) were seen, which were positive
for kappa and negative for lambda, and PCs also showed kappa
restriction. However, due to the rarity of the disease, CI doesn’t
have a significant correlation regarding prognosis [23].
Furthermore, the prognostic value of cytogenetic abnormalities
detected by fluorescence in situ hybridization diminishes over
time as the disease undergoes clonal evolution and does not
always allow low clonal cell detection for minimal residual
disease [24]. Histopathological analysis alone is not sufficient

of monoclonal PCs <10%, normal Figure 6: (a and b) Radiographs of the left wrist with hand anteroposterior and lateral view at 6-month
skeletal survey, and whole body MRI (or follow-up showing resolution of the scleroticlesions.
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Figure 7: Post-radiotherapy magnetic resonance imaging with (a) T1
weighted sagittal, coronal, and axial views and (b) T2 weighted sagittal and
coronal views after 12 months showing complete regression of the lytic
lesions.

for making a diagnosis; all the above investigations are
mandatory to exclude MM. As per recommendations, all
suspicious patients should undergo bone marrow aspiration
and bone marrow biopsy to evaluate PC morphology and
degree of infiltration [22]. Core needle biopsy and/or fine
needle aspiration cytology often helps in the early provisional
diagnosis, as in the present case. According to the literature,
electrophoresis of serum and urine samples reveals monoclonal
proteinin 24-72% of patients with SBP [1].

As per IMWG criteria, along with radiological skeletal survey or
CT, MRI or positron emission tomography (PET) are required
as amandatory investigation to rule out additional lesions [22].
The National Comprehensive Cancer Network guidelines
primarily recommend whole body MRI for the follow-up of
SBP over PET-CT [25]. The MRI appearance of SBP is
consistent with that of a focal area of bone marrow replacement,

butin this case, MRI findings were suggestive of diffuse synovial
thickening with multiple large central erosions in bone,
pointing toward infective etiology instead of neoplastic nature,
whichhad notbeenreported yetin the best of our search.

Definitive local RT is the treatment of choice for SBP [22].
Surgical treatment in plasmacytoma is considered when the
lesion involves a distinct location, such as the spine, which
presents with neurological compromise or anatomical
instability. Furthermore, adding chemotherapy did not offer
any extra advantage over RT [26]. Study suggests that a total
fractionated dosage of 40-50 Gy, must be given along with a
margin of at least 2 cm, should be employed [22]. Serial and
frequent measurements of myeloma protein for at least 6
months after treatment are required to confirm disease
radiosensitivity [ 6 ]. To assess the response of treatment, criteria
recommended by IMWG are widely followed, according to
which the initial radiological abnormalities on MRI or CT

Table 1: Hematological, biochemical, and radiological work-up of|
the patient

Investigations Reports (Reference values)

Hemoglobin 11.9 g/dL (13-17 g/dL)
TLC 7.3x10°/L (4-11x10%/L)
ESR 8 mm/h (0-20 mm/h)
CRP 7.9 mg/L (0-6 mg/L)
Glucose (random) 150 mg/dL (60-140 mg/dL)
HbAlc 6.6% (<6.5%)

Total serum protein 7.20 g/dL (6-8 gm/dL)
4.89 g/dL (3.5-5 gm/dL)

10 mg/dL (8.9-10.3 mg/dL)

Serum albumin

Serum calcium

Serum phosphorus 3.3 mg/dL (2.4-4.7 mg/dL)
ALP 120 U/L (50-140 U/L)
Serum urea 25 mg/dL (10-40 mg/dL)
Serum creatinine 0.9 mg/dL (0.6-1.4 mg/dL)
Bence Jones protein (urine) Negative
Culture and sensitivity No growth after 48 h
PCR (nested) for MTB Negative
Bone marr9w aspirate and No bone marrow infiltration
biopsy
Serum electrophoresis Absent M bands
iﬁ?&:;lfﬁitslizn Increased IgG kappa, high K/L ratio
CD138, CD38 Positive for tumour cells

Binucleated sheets of plasma cells and
“Mott cells”. Russell bodies in bony
trabeculae and multiple intracytoplasmic
crystalline inclusions.

Skeletal survey Negative
TLC: Total leukocyte count, ESR: Erythrocyte sedimentation rate, CRP:
C-reactive protein, HbAlc: Hemoglobin Ale, ALP: Alkaline
phosphatase, IgG: Immunoglobulin G, PCR: Polymerase chain reaction,
MTB: Mycobacterium tuberculosis

Tissue core biopsy
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Table 2: Published articles of Solitary bone plasmacytoma in appendicular skeleton: Resource (PubMed
and Google Scholar)

S. No Author Bone involvement Treatment modality
1 Poudyal and Shrestha [8] Calcaneum Radiotherapy 45 Gray
2 | Burkus and Bonatus [10] Cuboid Excisional biopsy and radiotherapy 5000 rads
Proximal phalanx of the Four cycles of chemotherapy (Bortezomib,
3 Daneshboder al. [11] right Index finger Thalidomide, dexamethasone) and radiotherapy
4 Saksenaet al. [12] Left dlSta.l hum.er.us and Radiotherapy and two cycles of chemotherapy
proximal tibia
5 Subhas et al. [13] Proximal right femur Palliative radiotherapy
Pelvis (left ili lefi
6 Karmali et al. [14] elvis (le t. 1. 1un.1).and oft Palliative radiotherapy
sacroiliac joint
7 Madi et al. [15] Tibia Palliative radiotherapy
3 Younus and Kelly [16] Clavicle Stereotactic radiotherapy con.lprlsed of 50Gy and
surgery (plating)
9 Narayananet al. [17] Humerus Palliative radiotherapy
10 | Kissel and Shamim [18] Talus Chemotherapy (Daratumumab and pomalidomide)
1 Prabhu and Keny [19] Proximal femur Surgery and adjuvant chemotherapy (legalldomlde,
dexamethasone, and bortezomib)
12 Huet al. [20] Tibia Radiotherapy 50 Gray

should regress or stabilize during an observation time of at least
12 months to label the patient having a complete response (CR)
[22].In this case, there was complete resolution of lytic lesions,
confirmed by CT and MRI done after 12 months. Liebross etal.,
in their cohort of 1354 patients, defined the response to therapy
as >75% reduction of serum myeloma protein production,
reduction of bone marrow plasmacytosis to <5%, and stable
lytic bone lesions with sclerosis and bone remineralization on
post-therapy radiographs [6]. There is a higher risk for
progression to MM for SBP patients (65-84% at 10 years)
compared to EMP patients (25-35% at 10 years) [22,27,28].
Similarly, IMWG also reported the progression rate as 60% for
bone lesions and 20% for soft tissue within 3 years [S]. As per
recommended prognostic criteria, our patient has 9% chance of
progression to MM as serum monoclonal protein after radiation
therapy getsresolved, as compared to 71% rate of progression in
those with persistent monoclonal proteins [1,6,22]. On CT
examination post-RT, there was complete resolution of the lytic
lesions over the distal radius and ulna, the carpals, and the base
of2-Sthmetacarpals.

Conclusion

SBP of the appendicular skeleton, especially distal to the elbow,
as seen in this case, is very rare in adults. Interestingly, this case

initially appeared to be of inflammatory/infective etiology
based on chronicity of the symptoms and radiological scanning
(showing small loculated collection, multiple erosive and lytic
lesions), but was proven to be aneoplastic condition of the wrist
joint on the histopathological examination,
immunohistochemical tests, and immunoelectrophoresis. It
stands much later in the queue of the differentials and warrants
an exhaustive armamentarium of investigations. To avoid
missing such cases, one should not restrict themselves to the
most common diagnosis only and evaluate the patient by
keeping other differential diagnosesin the queue.

Clinical Message

« Since unusual presentation of SBP of the appendicular skeleton,
especially distal to the elbow, is extremely rare, diagnosis may be
missed radiographically as it is an infrequent site of involvement
(2-4%) and warrants an exhaustive armamentarium of
investigations

« Correct diagnosis and prompt treatment are pivotal as it is
notorious for progression into more aggressive MM (65-84% at 10
years)

« In this case, multidisciplinatory approach in terms of extensive
radiological, biochemical, histopathological, and
immunohistochemical investigations to rule out the differential
diagnosis was the key to eschew misdiagnosis.
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