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 Patient: Male, 22-year-old
 Final Diagnosis: Anaplastic plasma cell myeloma
 Symptoms: Bone pain
 Medication: —
 Clinical Procedure: BM examination
 Specialty: Hematology

 Objective: Unusual clinical course
 Background: Plasma cell myeloma is a neoplastic plasma cell disorder that usually presents after the fifth decade of life; it is 

rarely described in younger population especially under 30 years of age. However, there are conflicting reports 
in the literature about the clinical behavior and overall survival in younger age groups. In approximately 2% of 
plasma cell myeloma, the morphology of the neoplastic cells is highly pleomorphic, quite anaplastic, and may 
resemble metastatic tumor cells. While this poses a challenge for morphological interpretation during diagno-
sis, it has been demonstrated that bone marrow morphologic features (including diffuse sheet growth pattern, 
immature cell morphology and high mitotic index) significantly correlates with high risk disease. Moreover, 
there is limited description available about the morphology of the neoplastic cells when correlating the age at 
presentation with the clinical outcome/biological behavior; hence, the need to report and collect such cases.

 Case Report: We report a case of plasma cell myeloma in a 22-year-old male who presented with non-specific clinical fea-
tures and posed a diagnostic challenge during clinical, radiological, and laboratory examination. The patholo-
gy specimens showed anaplastic morphology. Unfortunately, after diagnosis, despite treatment with brotezo-
mib, his disease had an aggressive clinical course and he passed away 4 months after diagnosis.

 Conclusions: Although plasma cell myeloma is rare in patients younger than 30 years, it must be considered in the differential 
diagnosis and investigated properly especially in patients with clinical suspicion of a metastatic non-hematologi-
cal tumor. The anaplastic variant in a young patient is a diagnostic challenge and is associated with bizarre mor-
phology, aggressive presentation, adverse cytogenetics, resistance to chemotherapy, and poor, short-term, survival.
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Background

Plasma cell myeloma (PCM), a malignant, clonal plasma cell dis-
order that accounts for 1.6% of all malignancies and 10% of all 
hematologic neoplasms [1] is most commonly seen after the 
fifth decade of life [2] and is more common in males. The most 
common presenting clinical features are bone pain, anemia, 
impaired renal function, and hypercalcemia. The frequency of 
PCM in younger patients (less than 30 years of age) is extreme-
ly rare and account for 0.26% [3] of cases. In the majority of 

published series/case reports presentation at an earlier age is 
not associated with adverse clinical outcomes when compared 
to patients falling within the ‘usual’ age range of presentation. 
Rare case reports have mentioned an aggressive clinical course.

Case Report

Clinical presentation was of a 22-year-old male with low back 
pain and significant weight loss of 12 kg for 2 months with 

Figure 1.  Computed tomography (CT) scan. (A) Selective axial CT image showing expanding soft tissue density mass lesion with 
underlying right rib osseous destruction. (B) A small lytic lesion is noted within the diploic space of the left posterior bony 
calvarium.
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Figure 2.  Magnetic resonance imaging (MRI). (A) Coronal SITR of the sacrum and sacroiliac joints showing multiple bright foci of 
infiltration are noted bilaterally involving the sacrum and iliac side of both sacroiliac joints. (B) Sagittal reconstruction of the 
dorso-lumbosacral spine (bone window setting) showing multiple hypodense lytic lesions notably at L5, D11, D10, D9 as well 
as the proximal sacral pieces.
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no fever, trauma, or neurological symptoms. Physical exam-
ination revealed localized tenderness in the anterior chest 
wall and lumbosacral spine but was otherwise unremarkable.

Laboratory workup revealed an increase in creatinine level 
179 µmol/L (normal range 62–124 µmol/L) and hypercal-
cemia with a calcium level of 3.39 mmol/L (normal range 
2.1–2.6 mmol/L) and high lactate dehydrogenase (LDH) 308 U/L 
(normal range 135–225). The complete blood count was normal 
with a hemoglobin of 13.6 g/dL (normal range 13–17 g/DL). 
Albumin was 44 g/L (normal range 35–50 g/L).

Computed tomography (CT) scan was done to rule out malig-
nancy and it revealed the presence of a soft tissue mass at 
the anterior end of the 7th rib (6.5×4×7 cm) (Figure 1A), and 

extensive lytic lesions involving the skull base (Figure 1B), ster-
num, and clavicle.

Radiologically, the features were suspicious of metastatic in-
filtration. Magnetic resonance imaging (MRI) spine showed 
disseminated bony lesions involving the whole spine and ili-
ac bone (Figure 2A, 2B).

The clinical and radiological findings somewhat favored a met-
astatic tumor over PCM, though myeloma remained in the 
working differential diagnoses given the laboratory results.

Further workup, including a peripheral blood smear which 
showed increased rouleaux formation with few circulating 
neoplastic cells with “blastoid” morphology (6%) (Figure 3A).

Figure 3.  (A) Peripheral blood smear (50×) showing few circulating neoplastic cells of blastoid morphology. (B) Bone marrow aspirate 
smear showing cohesive clusters/sheets of neoplastic cells mimicking metastatic tumors. (C–F) The malignant cells 
are large to giant in size with irregular cytoplasmic boundaries, bizarre shaped nuclei with markedly irregular contours 
(multilobated/abnormally lobated or multinucleated) with hyperchromatic nuclei and very prominent nucleoli (100×). 
(G) Some scattered plasma cells with hyperchromatic nuclei (red arrows) with frequent mitotic figures noted (black arrows).
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The bone marrow aspirate smear was heavily infiltrated 
with cohesive clusters/sheets of highly pleomorphic neoplas-
tic cells, many of which showed anaplastic morphology and 
mimicked the morphological changes seen in metastatic tu-
mors (Figure 3B). The cells with anaplastic morphology were 
very large with abundant cytoplasm and markedly irregular 
contours. The nuclei were multi-lobated/abnormally lobated 
or multi-nucleated, and hyperchromatic and had very prom-
inent nucleoli (Figure 3C–3F). Few cells show blast-like mor-
phology. There were very few scattered plasma cells. Some 
cells with hyperchromatic nuclei and mitotic figures were also 
noted (Figure 3G).

Flow cytometry analysis on bone marrow aspirate revealed an 
abnormal population of CD45-negative cells (11%), showing 
moderate side scatter and high heterogeneous forward light 
scatter. The population were positive for CD38 and CD138, 
indicative of plasma cells and showing cytoplasmic kappa light 
chain restriction (monotypic) with aberrant surface kappa light 
chain expression and negative for CD56 and CD117 (Figure 4).

The bone marrow biopsy showed effacement of normal archi-
tecture due to a prominent interstitial infiltrate of neoplas-
tic plasma cells that are arranged in large aggregates and a 
diffuse sheet-like distribution (Figure 5A) with focal areas of 

necrosis. The infiltrating cells exhibited anaplastic morpholo-
gy with marked nuclear irregularities, prominent nucleoli, and 
multi-nucleation. The infiltrating plasma cells were positive 
for CD138 with kappa light chain restriction and high prolif-
eration fraction (over 90% nuclear expression of Ki67 in plas-
ma cells, Figure 5B–5E). The infiltrate was negative for CD20, 
CD56, IgG, IgM, IgD, and IgE.

Serum protein electrophoresis showed no monoclonal band. 
However, light chain analysis revealed free kappa light chain 
329.2 mg/L (range 3.3–19.4) and free light chain lambda 
1.24 mg/L (range 0.26–1.65), with kappa/lambda ratio at 265.

Bence-Jones protein was detected at 0.1 g/L and beta-2 mi-
croglobulin was 2.8 mg/L (range 0.8–2.2).

Cytogenetic studies performed on G-banded metaphase cells 
isolated from unstimulated short-term culture and Interleukin 4 
stimulated long-term culture revealed a complex karyotype 
with 2 abnormal clones containing multiple numeric and struc-
tural abnormalities. A normal clone was also present, 4 cells.

The main clone represented by 20 cells contained derivative 
chromosomes 16, 19, 20, and iso-chromosome 9q10, additional 
material on chromosome 14, and monosomy chromosome 13.

Figure 4.  Flow cytometry analysis revealed a population comprising approximately 11% of the total showing moderate side light 
scatter and high heterogeneous forward light scatter and negative for CD45. The population was positive for CD38 and 
CD138 indicative of plasma cell showing cytoplasmic kappa light chain restriction (monotypic) with aberrant surface kappa 
light chain expression and negative for CD56 and CD117.
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A subclone represented by 6 cells contained derivative chro-
mosome 16, insertional duplication in chromosome 1 at cyto-
genetic bands 1q21q32, additional material on chromosome 
14, monosomy of chromosomes 13 and 19. Furthermore, FISH 
analysis after cytogenetics studies confirmed a translocation 
between long arms of chromosomes 14 and 16 at cytogenet-
ics bands 14q32.3 and 16q23, which results in fusion of IGH-
MAF genes (Figure 6).

In view of these findings, the final diagnosis was (light chain) 
plasma cell myeloma, anaplastic morphological variant.

Concurrent with the bone marrow diagnosis; a CT guided biop-
sy (of the lower rib) confirmed infiltration by CD138-positive 
atypical cell infiltrate; compatible with plasma cell neoplasm.

Management and outcome

The patient was started on bortezomib-based triple therapy 
(bortezomib (1.3 mg/m2), cyclophosphamide (300 mg/m2), 

dexamethasone (40 mg), (D1, D4, D8, D11 every 21 days). 
Being a very young patient who presented with an advanced 
disease that demonstrated an aggressive clinical behavior, we 
planned an autologous stem cell transplantation for the pa-
tient. However, the patient travelled abroad and passed away 
in less than 4 months after his initial diagnosis.

Discussion

PCM is primarily and predominantly a disease of the bone mar-
row characterized by neoplastic plasma cell proliferation asso-
ciated with a monoclonal immunoglobulin (M protein) in se-
rum or urine. The diagnosis is based on clinical, radiological, 
laboratory, and cyto-histological findings.

Bone marrow examination is essential for the diagnosis of PCM, 
even in the presence of clinical, radiological and laboratory ev-
idence of the disease. The bone marrow is used for both quali-
tative and quantitative assessment using immunophenotyping. 

Figure 5.  (A) Bone marrow biopsy specimen with hematoxylin and eosin stain (20×) shows core biopsy is diffusely infiltrated by sheets 
of neoplastic plasma cells. The cells are markedly pleomorphic, with marked nuclear irregularities, prominent nucleoli and 
some mitotic figures (black arrow). (B–E) Immunohistochemistry on core biopsy specimen (10×) shows (B) CD138 positive, 
(C) kappa: positive, (D) lambda: negative, and (E) Ki-67 (>90%).
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Further cytogenetic studies, a key component of the diagnos-
tic workup, provide prognostic information.

Based on the cytomorphology, myeloma cells are classified into 
4 types: mature, immature, pleomorphic, and plasmablastic [4]

The well-differentiated or “mature” plasma cell (so called 
Marshalko-type) shows the characteristic round eccentric nu-
clei with “clock face” chromatin without nucleoli and abun-
dant dense basophilic cytoplasm with clear perinuclear hof cor-
responding to the Golgi zone. In contrast, plasmablasts have 
vesicular nuclei with dispersed chromatin, a prominent nucle-
olus or nucleoli with loss of the perinuclear hof and some of 
the dense cytoplasmic texture and a high nucleocytoplasmic 
ratio [5]. Patients with plasmablastic myeloma have a median 
survival significantly shorter than for the other cytologic cat-
egories. It has been recently demonstrated by Hao et al. that 
bone marrow morphologic features, including diffuse sheet 
growth pattern, immature cell morphology, and high mitotic 
index, significantly correlates with high risk disease [6].

Figure 6.  Representative karyotype of a metaphase cell with multiple numeric and structural abnormalities. ISCN nomenclature: 
44,XY,i(9)(q10),-13,add(14)(q32),der(16)add(16)(p13q24),der(19)add(19)(p13.3),der(20)t(20;?)(p11;?)[20]/44,XY,dup(1)
(q21q32),-13,add(14)(q32), der(16)add(16)(p13,q24),-19[6]/46,XY[4].
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In approximately 2% of PCM cases, the morphology of the neo-
plastic cells is highly pleomorphic, and may resemble that of 
metastatic epithelial tumor cells.

Anaplastic cells, by definition, show a marked degree of cyto-
logical atypia and pleomorphism with loss of features that can 
identify any relationship with a normal counterpart/cell of ori-
gin. Anaplastic pleomorphic plasma cells mimicking dysplastic 
megakaryocytes and osteoclast giant cells (similar to our case) 
have been recently reported in the literature [7]. The plasma-
blastic and anaplastic morphological variants that do not bear 
any resemblance to plasma cells can be very difficult to rec-
ognize on morphology alone, which may complicate the diag-
nosis without the aid of immunophenotyping by flow cytom-
etry or immunohistochemistry [8].

Anaplastic myeloma variant has been reported to be more com-
mon in younger patients with a predisposition for the extra-
medullary site and poor prognosis. It may present initially at 
diagnosis [9,10] or as a feature of disease progression [11,12]. 
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It is commonly associated with 1q21 amplification [13], 17p 
(p53) deletion, t(4;14), and/or chromosome 13 anomalies [14].

Most cases of PCM typically have low proliferation rate with 
Ki67 reported to be less than 10% [15]. In contrast, morpho-
logically aggressive PCM with extramedullary involvement has 
been found to show very high Ki67 proliferative index.

There has been much interest in proliferation fraction-based 
prediction of clinical behavior in myeloma since the work done 
by Drach et al. [16].

In 2015, Juskevicius et al. [17] reported a Ki67 index up to 55% 
to 96% in 5 patients with morphologically aggressive myelo-
ma and/or extramedullary involvement. All showed 13q de-
letion and +1q and 80% of patients were relatively young 
(in their 50s) and had kappa light chain restriction with se-
rum M band of less than 3 g/dL. There was one report of a ris-
ing Ki67 in serial samples that correlated with adverse clinical 
outcome [18] and a proposal that the plasma cell prolifera-
tion index in light chain myeloma should be treated by stem 
cell transplantation [19].

PCM is a disease of the elderly and the incidence in pa-
tients younger than 30 years old is a very rare event. In 1976, 
Hewell et al. [20] described the first 3 well-documented cas-
es of young patients with PCM, their ages ranged from 17 to 
22 years with frequency of 1%.

Blade et al. [21] reviewed the record of 3278 patient treated 
with PCM at the Mayo Clinic between 1956 and 1992; the in-
cidence of PCM in patients less than 30 years of age account-
ed for 0.3%. An analysis of a large case series including 10 549 
patients by Ludwig et al. [3] found that only 27 patients were 
reported to be less than 30 years old, with a frequency of 
0.26% [3]. Sophia et al. recently described the clinicopatho-
logic features of PCM in children and young adolescent [22].

Most publications suggest that patients at a younger age pres-
ent with more desirable features such as low International 
Staging System (ISS) and Durie-Salmon stage, good perfor-
mance status, and absence of poor prognostic features as 
high C-reactive protein (CRP), anemia, and severe renal impair-
ment and they have a better chance of survival [3,21,23] with 
rare exceptions reporting poor outcomes [24]. Hypercalcemia, 
thrombocytopenia, bone marrow plasmacytosis, and elevat-
ed serum LDH were associated with impaired survival among 
younger patients with myeloma.

As in the older age group, it appears that PCM in patients aged 
30 years or less is a heterogeneous disease with some patients 
progressing rapidly despite therapy, and others remaining sta-
ble for years without treatment.

The median duration of survival for myeloma patients with 
standard cytogenetic risk is 8 to 10 years and 2 to 3 years for 
high-risk patients [25]. The survival of young patients with 
PCM was reported to be considerably longer than that of pa-
tients of all ages with PCM [21].

In contrast, young patients with anaplastic myeloma, as re-
ported in this case, usually run an aggressive course with poor 
outcome even with novel therapy [26].

The poor outcome in our case could be attributed to several 
poor clinical and pathologic features including renal impair-
ment at diagnosis, extensive bony lesions with extramedul-
lary involvement, poor cytogenetics, and anaplastic morphol-
ogy with very high proliferative index (Ki67 >90%).

Conclusions

In conclusion, our case demonstrates that although PCM is 
rare in patients younger than 30 years old, it must be consid-
ered in the differential diagnosis and investigated properly 
especially in patients with clinical suspicion of a metastatic 
non-hematological tumor. The anaplastic variant in a young 
patient is associated with the aggressive presentation, atyp-
ical morphology, adverse cytogenetics, resistance to chemo-
therapy, and poor short-term survival. This case emphasizes 
the crucial role of the multidisciplinary approach in diagnos-
ing hematological neoplasms. Prompt radiological and histo-
pathological evaluation may help guide effective therapeutic 
interventions for aggressive cases.
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