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ABSTRACT

BACKGROUND

Multiple myeloma is a bone marrow based plasma cell neoplasm that often presents with multifocal and disseminated

involvement. Not surprisingly bone marrow examination is a key to its diagnosis along with laboratory and clinical data.

Morphology of plasma cells assumes significance along with plasma cell quantity in distinguishing multiple myeloma from reactive

plasmacytosis. At times the heterogeneity in plasma cell morphology leads to misdiagnosis as other neoplasms like lymphomas.
The present study is an attempt to evaluate the various morphological patterns seen in bone marrow of cases diagnosed as

multiple myeloma.

MATERIALS AND METHODS

Bone marrow of 100 consecutive cases reported as multiple myeloma in the Department of Pathology, Government Medical
College, Trivandrum was analysed. The data collected included demographic profile of the patient, clinical presentation and
relevant haematological and biochemical values. Quantitative and qualitative assessment of plasma cells in bone marrow was done.

RESULTS

The median age of diagnosis was 58 years with a male predominance. The dominant clinical presentation was bone pain.
Peripheral smear examination showed increased rouleaux formation (100%) and normocytic normochromic anaemia (87%) with
a single case of plasma cell leukaemia. Bone marrow study revealed that majority of the cases showed a plasma cell burden
between 20% - 50% and were predominantly of mature plasma cell type. The morphologic variations of plasma cells noted were
flame cells, multinuclearity, morula cells and Dutcher body. The most common pattern of infiltration seen on trephine biopsy was
the nodular pattern.

CONCLUSION
A detailed examination of the bone marrow including a qualitative assessment of plasma cell morphology and the pattern of
infiltration remains a key to the diagnosis and prognostication of cases of multiple myeloma.
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BACKGROUND
Multiple myeloma is a disease resulting from proliferation in

These include nucleocytoplasmic asynchrony, marked
pleomorphism, multinuclearity, nuclear lobation,

the bone marrow of terminally differentiated B cells that
secrete a single homogeneous immunoglobulin called M-
proteinl. It is a multifocal neoplasm with a disseminated
involvement of bone marrow in majority of cases. Primarily a
disease of the elderly with a median age of 70 years, it
constitutes 10% - 15% of haematological neoplasms.

Bone marrow examination is an important part of the
diagnostic criteria, which along with other laboratory tests
help to establish the diagnosis. However, the findings in
marrow can be highly variable with plasma cell percentage
often ranging from 30 to 90. There can also be variability in
the plasma cell morphology.
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phagocytosis by myeloma cells and the presence of mitotic
figures2. These qualitative changes are helpful in
distinguishing neoplastic plasma cell proliferations from
reactive plasmacytosis, which can present with significant
plasmacytosis. Nuclear cytoplasmic asynchrony has been
described as an important morphologic characteristic in
multiple myeloma.3

The bone marrow aspirate is also valuable in determining
the prognosis of the patient depending upon the percentage
of plasma cells and degree of dysplasia.*

Bone marrow biopsy similarly helps in diagnosis and
prognostication. The 3 major patterns seen on biopsy are- (1)
Interstitial, (2) Nodules or broad bands and (3) A packed
marrow.> These patterns also correlate well with the
prognosis with the diffuse pattern exhibiting the worst
prognosis followed by the nodular patterns.

The present study attempts to elucidate the morphology
of multiple myeloma in bone marrow aspirates and biopsy.

MATERIALS AND METHODS

A descriptive study was conducted in the Clinical Pathology
Division of Department of Pathology at Government Medical
College, Trivandrum; 100 consecutive cases reported as
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multiple myeloma by bone marrow aspiration alone or along
with bone marrow trephine was included in the study.

Basic haematological values were recorded. Peripheral
smear examination and bone marrow examination was done
in detail. Data of relevant biochemical tests and radiological
findings were obtained.

The bone marrow aspirate smears were stained with
Leishman’s stain. The percentage of plasma cells on bone
marrow aspirates was assessed and the patients were staged
as(<20%),11(20% - 50%) and III (> 50%). A morphological
assessment of the plasma cells was done and plasma cells
were categorised as mature, intermediate, immature and
plasmablastic. Different growth patterns on bone marrow
biopsy sections were also studied and were classified as
interstitial, nodular and packed. The percentage of cases in
each category was calculated.

Chi-square test was done to determine the relationship
between plasma cell morphological type and plasma cell
burden (%) using SPSS version 20.

The patients were followed up for a minimum period of 6
months.

RESULTS

Multiple myeloma was diagnosed in a wide age range of 26 to
82 years with a median age of 58 years. There was a male
predominance with a male-to-female ratio of 1.38: 1. Majority
of the patients presented with bone pain. The laboratory tests
consistently revealed anaemia and raised ESR in all cases
with a median Hb value of 8.35 g/dL and median ESR of 105
mm/hr. Total leucocyte count and platelet counts were found
to be within normal limits in majority of cases.

Increased rouleaux formation was observed on peripheral
smear examination in all cases; 87% of the cases showed a
normocytic normochromic anaemia.

One case showed atypical plasma cells in the peripheral
blood with differential count < 20%. Single case of primary
plasma cell leukaemia was also reported with more than 20%
plasma cells in the peripheral smear.

Bone marrow aspiration was done in all the cases. The
disease was classified as stage I (< 20%), stage 1I (20% -
50%) and stage III (> 50%) based on the percentage of
plasma cells in the bone marrow. Majority of the cases were
grouped into stage II disease (59%).

Based on the morphology of plasma cells cases were
classified as mature (42%), intermediate (40%), immature
(14%) and plasmablastic (4%) myeloma types. Majority of
cases came under mature myeloma type. Plasmablastic
myeloma type was noted in 4% of cases only. The
morphologic variations of plasma cells noted were flame
cells, multinuclearity, morula cells and Dutcher body (Table
1).
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Figure 1. Anaplastic Myeloma (100X)

Bone marrow trephine biopsy was available in 84 cases; 3
types of growth patterns were noted: interstitial, nodular and
packed with nodular pattern constituting maximum number
of cases (Table 2) (Figure 2).

Type Number of Cases Percentage
Interstitial 30 35.7%
Nodular 32 38.1%
Packed 22 26.2%
Table 2

Figure 2. Bone Marrow Trephine Biopsy
showing Complete Replacement of Normal
Elements by Plasma Cells (Packed Type) 40X

Extramedullary involvement was noted in 3% of cases.
The extramedullary sites were lymph node in 2 cases and soft
tissue in 1 case.

On assessing the correlation between plasma cell
morphology and stage according to plasma cell burden, cross-
tabulation  suggested  significant relation between
morphology and stage (Table 3), but statistical significance
could not be proven on applying the Chi-square test (p value=
0.804).

Morphology No. of Cases Percentage
Multinuclearity 56 56%
Flame cells 9 9%
Morula cells 8 8%
Dutcher body 5 5%
Table 1

Pathological Stage
Myeloma Type I m I
Mature 7.1% 66.7% 26.2%
Intermediate 10.0% 65.0% 25.0%
Immature 7.1% 50.0% 42.9%
Plasmablastic 0.0% 50.0% 50.0%
Table 3

One of the peripheral smears showed atypical plasma
cells along with bizarre and multinucleated cells in the bone
marrow aspirate and was diagnosed as anaplastic myeloma
(Figure 1).
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On follow up, 38 patients expired, 22 patients were lost
for follow up.

DISCUSSION

In our study, the median age of diagnosis observed was 58
years with a male predominance. Bone pain was the
dominant clinical presentation. A raised ESR and normocytic
normochromic anaemia with rouleaux formation was seen in
most cases, while total leukocyte counts and platelet counts
were relatively normal.
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In bone marrow aspirate, the plasma cell percentage
varied from 12% to 90%. The diagnostic criteria put forward
by the Myeloma Working Group, sets 10% as the minimal
level of clonal plasma cells required in the marrow along with
the presence of myeloma defining events.

In the present study, most of the patients had mature

(42%) or intermediate type of myeloma (40%). Similarly, in a
study by Griepp et al, the maximum number of cases were of
intermediate type (38%) followed by mature, immature and
plasmablastic types with a proportion of 28%, 19% and 15%
respectively.¢ In our study, plasmablastic myeloma was seen
only in 4% of patients and all of them expired within the
period of followup. Similar poor outcome was observed by
Carter et al in their study where the plasmablastic group had
an estimated median survival of 10.9 months compared to
32.2 months for immature and 60 months for mature types.”

50% of myeloma cases with plasmablastic morphology in
our series showed stage III disease with a plasma cell burden
more than 50%. A study by Subramanian et al showed
significant correlation between poorly differentiated plasma
cell morphology and increased plasma cell burden in the
marrow.8 In our study even though cross-tabulation
suggested significant relation between morphology and stage,
statistical significance could not be proven due to the limited
sample size of 100 cases.

Mutinuclearity of plasma cells were noted in 56% of
cases, but showed no preponderance to any morphological
class, while Bartl et al in a study included them under
polymorphous myeloma of intermediate grade.®

Among the 84 patients having a bone marrow biopsy, we
observed that nodular pattern of plasma cell infiltration was
the predominant pattern with 38.1% cases. Interstitial
pattern was noted in 35.7% and packed marrow in 26.2%. A
study by Chen et al on the other hand observed nodular
pattern in 35.1%, interstitial pattern in 16% and packed
marrow in 49%,10 while interstitial pattern was the most
dominant pattern accounting for 52% of cases in a study by
Al-Quran et al.11

In the present study, there was a case of anaplastic
myeloma which showed extramedullary involvement. This is
in concurrence with the finding by Bangerter et al,2 who
observed in their study that majority of the plasmacytomas
with extramedullary presentation showed anaplastic
morphology. Foucar et al also reported 2 similar cases of
anaplastic myeloma with extramedullary involvement
showing primitive appearing anaplastic cells both in bone
marrow and in extramedullary site.13 When they occur solely
in extramedullary sites, anaplastic myelomas can be mistaken
for other poorly differentiated neoplasms. Recognising
plasmacytic differentiation in some cells and appropriate use
of immunostains helps in overcoming the diagnostic
difficulty. Anaplastic myeloma has got an aggressive clinical
course. Our patient also expired within 5 days after the
diagnosis was made.

Only 3% of patients in the series had extramedullary
involvement at the time of diagnosis with 2 out of 3 cases
presenting in lymph node and one in the soft tissue.
According to Chen et al, soft tissue was the commonest site of
involvement in extramedullary disease.l4 In the study by
Bangerter et al on extramedullary plasmacytomas, skin was
the commonest site followed by lymph node.
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CONCLUSION

In spite of advancements in the laboratory diagnosis of
multiple myeloma and evolving criteria, a detailed bone
marrow examination remains the cornerstone to its
diagnosis. This includes the quantitative assessment of
plasma cell burden in the marrow and also significantly a
qualitative assessment of plasma cell morphology and its
infiltrative pattern, which has bearing on the diagnosis as
well as prognosis of the patient. Our study was an attempt to
characterise in detail these bone marrow patterns and
morphology in plasma cell myeloma.
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