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Sir,

Bone Marrow Necrosis (BMN) is an unusual but fatal complication 
accounting less than 1% of bone marrow biopsies [1,2]. It is 
described morphologically as necrosis of marrow tissue along 
with medullary stroma and fat spaces with preservation of 
bone [3]. It usually presents as fever, bone pain, pancytopenia, 
leucoerythroblastic picture with elevated LDH and alkaline 
phosphatase [2-5]. BMN is either idiopathic or is associated 
with various diseases, commonly hematolymphoid malignancies 
like chronic myeloproliferative disorders, acute leukaemia, 
lymphoma and multiple myeloma. It is commonly seen in the 
setting of chemotherapy and during treatment with retinoic acid, 
fludarabine, interferon-α and granulocyte-colony-stimulating-
factor. Other conditions associated with BMN are sickle cell 
anemia, solid tumours, metastatic carcinoma, parvovirus, Human 
immunodeficiency virus, antiphospholipid syndromes. Certain 
medications like paracetamol, sulfasalazine, interferon and imatinib 
can also induce marrow necrosis [4]. Herein we described a case 
of Multiple myeloma (MM) with extensive BMN at the time of initial 
presentation, which is very rare and only few cases have been 
described in the literature [2,4].

A 61-year-old male presented with back pain since 7 months. 
Peripheral blood smear revealed normocytic normochromic blood 
picture with mild leucopenia (total leucocyte count: 3.7x109/L). 
Bone marrow aspirate showed cellular marrow with infiltration by 
64% plasma cells including abnormal forms [Table/Fig-1a]. Bone 
marrow biopsy exhibited sheets of plasma cells with extensive 
areas of coagulative necrosis; involving approximately 75 to 
80% of the bone marrow [Table/Fig-1b-d]. CD-138 (Dako, MI 
15) showed sheets of plasma cells with kappa (Biogenix, L1C1) 
light chain restriction. CK (Biogenix, AE1 and AE3) was negative. 
AFB stain was negative. The serum free light chain assay showed 
abnormally high levels of kappa light chain (>1650mg/L). Non-
contrast Computed Tomography demonstrated diffuse osteopenia 
with multiple ill-defined lytic lesions in the dorso-lumbar vertebral 
body, posterior elements and pelvic bone. There was no evidence 
of other causes of BMN like infections, DIC or drug intake. 
Vertebroplasty was done and he was started on chemotherapy 
with bortezomib, cyclophosphamide and dexamethasone. 
After two cycles of chemotherapy, he was in stringent complete 
remission. The complete blood count, renal function test and liver 
function test were within normal range. The serum free light chain 
assay was normal with free Kappa 14.0 mg/L (normal range: 3.3-
19.4), Lambda 14.6 mg/L (normal range: 5.71-26.30) and ratio of 
0.959. The patient tolerated three cycles of chemotherapy well with 
acceptable blood indices. Thalidomide was added and the patient 
was counseled for further treatment including consolidation with 
auto Peripheral Blood Stem Cell Transplantation (PBSCT) followed 
by maintenance therapy. 

BMN is usually an unrecognized finding in routine bone marrow 
biopsy. According to the extent of involvement, BMN is classified 
into minor (grade I) involving <20% of BM, intermediate (grade II) 

Keywords: Bone marrow biopsies, Fatal complication, Hematological malignancy

 

O
nc

o
lo

g
y 

S
ec

tio
n Multiple Myeloma: An Unusual 

Cause of Extensive Bone 
Marrow Necrosis

RaShi ShaRma1, Smeeta GajendRa2, Swachi jain3, Sunil KumaR Gupta4, RiteSh Sachdev5

involving 20-50% of the BM and severe (grade III) >50% of the BM. 
The pathogenesis is not clear. The common hypothesis involves 
the role of bone marrow microenvironment with elevated TNF-alpha 
and interleukin 6-(IL-6) which leads to bone marrow endothelial 
cell injury with subsequent microvascular occlusion and necrosis 
[4]. BMN in multiple myeloma is very rare [4]. Both the MM cells 
and/or stromal cell secrete multiple cytokines including IL-6 and 
TNF-a. Only three cases have been described in the literature till 
date [2,4]. Zhu et al., described two cases of BMN in patients at 
the time of relapse with MM [4]. Their clinical presentations were 
typical of BMN as bone pain, increased alkaline phosphatase, 
and marked elevated LDH level associated with characteristic 
BM findings on biopsy. Prompt initiation of therapy in his patients 
resulted in complete restoration of haematopoiesis, relief of bone 
pain and normalization of LDH, and phosphate levels as seen in the 
present case. He suggested that the high tumour burden in these 
two patients in relapse was associated with high expression of 
TNF-a in the BM microenvironment, which subsequently led to the 
endothelial injury, resulting in the development of BMN. Eishi et al., 
described one case of grade II bone marrow necrosis in a case of 
MM at the time of initial presentation as in our case [2]. His patient 
underwent treatment for MM, but two months later he developed 
altered mental and succumbed due to anemia and organ failure. 
The importance of recognizing marrow necrosis in multiple myeloma 
lies in the fact that it can be reversible if immediate therapeutic 
intervention is initiated. BMN is a rare antemortem finding which 
may obscure the diagnosis and associated with poor prognosis, 
especially in haematologic malignancies [4,6]. Extensive BMN 
associated with haemotologic malignancies is almost invariably 
a fatal complication, however with prompt identification and 
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[Table/Fig-1a-d]: Bone marrow aspirate smear showing infiltration by abnormal 
plasma cells (a). Bone marrow biopsy showing sheets of plasma cells with extensive 
areas of coagulative necrosis; involving approximately 75 to 80% of the bone 
marrow (b-d) with plasma cells showing CD 138 (Dako, MI 15) positivity (C, inset).



Rashi Sharma et al., Multiple Myeloma: An Unusual Cause of Extensive Bone Marrow Necrosis www.jcdr.net

Journal of Clinical and Diagnostic Research. 2016 Jun, Vol-10(6): XL01-XL0222

  paRticulaRS OF cOntRiButORS:
1. Senior Resident, Department of Pathology and Laboratory Medicine, Medanta-The Medicity, Sector – 38, Gurgaon, Haryana, India.
2. Associate Consultant, Department of Pathology and Laboratory Medicine, Medanta-The Medicity, Sector – 38, Gurgaon, Haryana, India.
3. Junior Resident, Department of Pathology and Laboratory Medicine, Medanta-The Medicity, Sector – 38, Gurgaon, Haryana, India.
4.  Consultant, Department of Hematology and Medical Oncology, Medanta-The Medicity, Sector – 38, Gurgaon, Haryana, India.
5.  Senior Consultant, Department of Pathology and Laboratory Medicine, Medanta-The Medicity, Sector – 38, Gurgaon, Haryana, India.

name, addReSS, e-mail id OF the cORReSpOndinG authOR:
Dr. Ritesh Sachdev, 
Senior Consultant, Department of Pathology and Laboratory Medicine, Medanta-The Medicity, 
Sector – 38, Gurgaon, Haryana-122 001, India.
E-mail: sachdev05@gmail.com

Financial OR OtheR cOmpetinG inteReStS: None.

Date of Submission: nov 28, 2015
Date of Peer Review: Feb 08, 2016
 Date of Acceptance: mar 24, 2016

Date of Publishing: jun 01, 2016

treatment with chemotherapy and supportive care, the prognoses 
of these patients can be improved.
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