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ABSTRACT: 

BACKGROUND: Bone marrow examination is a commonly used diagnostic modality in the 

evaluation of hemato-oncological disorders and in patients with malignancies of visceral organs 

to detect metastasis. This study reviews clinical, hematological and pathological data of 

interesting cases with bone marrow involvement. Out of 490 bone marrow aspirations 

performed during a period of 4 years, 5 cases show metastatic carcinomatous deposits which 

included adenocarcinomas(3), squamous cell carcinoma(1) and neuroendocrine tumour(1), 

Non-Hodgkins lymphomas(2), storage disorder(2), granulomatous lesions(1), gelatinous 

transformation(1). Fever, generalized weakness, loss of appetite and loss of weight were the 

main symptoms. Anemia and pancytopenia were the main hematological findings. Dry tap was a 

significant finding in bone marrow aspiration in cases of metastatic cancers.   
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INTRODUCTION: Bone marrow examination is used commonly in evaluation of myeloid or 

lymphoid haematological malignancies, suspected storage disorders, plasma cell neoplasms, to 

detect infections & reactive changes, metastasis in patients with cancer of visceral organs & 

staging of tumors. Most common tumors that metastasize to bone in adults are prostrate, breast 

& lung cancer and in children neuroblastoma, rhabdomyosarcoma, Ewing’s sarcoma & 

Retinoblastoma.  

Infiltration of marrow is suspected in unexplained haematological abnormalities, fever 

of unknown origin, failure to thrive in infants, bone pains & pathologic fractures, hot spots in 

PET CT and hypercalcemia, increased alkaline phosphatase. 

We studied clinical, hematological, pathological data of interesting cases with bone 

marrow involvement. 

MATERIALS AND METHODS: A total of 490 bone marrow aspirations performed between 

2008- 2011 were analyzed. A total of 19 bone marrow aspirations, followed by biopsy were 
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performed in patients with suspected bone marrow infiltration. Posterior iliac crest is common 

site preferred. Patients clinic history, haematological, & pathological findings were reviewed 

retrospectively. Clinical profile included information about patient’s age, sex, clinical history, 

physical findings, and provisional diagnosis. Peripheral blood picture, bone marrow study were 

reviewed. Leishman stain was done routinely. In addition special stains & IHC were done where 

ever necessary.  

RESULTS: Out of 19 cases with suspected bone marrow infiltration, 6 cases were 

Lymphoma/Leukemia, 5 cases showed metastatic bone marrow involvement, 4 cases were 

multiple myeloma, 2 cases of storage disorders, 1 case showed granulomatous lesion and 1 case 

showed gelatinous transformation. Of the 5 cases which showed metastatic deposits, 2 cases 

were from Carcinoma Breast, 1 case from Carcinoma Prostate, 1 case from Carcinoma Cervix 

and 1 case from Neuroblastoma. Imprints were positive in 2 cases of adenocarcinoma. Dry tap 

was seen in 3 cases. Primary site of the tumour was known in 4 cases. In one patient primary 

site was detected subsequent to detection of the bone marrow metastasis -Carcinoma prostate 

 

LESIONS FOUND IN THE BONE MARROW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AGE AND SEX DISTRIBUTION: 

 

Lymphoma/Leukemia 3 yrs F 

Lymphoma/Leukemia 5 yrs M 

Lymphoma/Leukemia 5 yrs F 

Lymphoma/Leukemia 7 yrs M 

Lymphoma/Leukemia 17 yrs M 

Lymphoma/Leukemia 20 yrs M 

Metastatic involvement   

Ca Breast 55 yrs F 

Ca Breast  70 yrs F 

Ca Prostate 70 yrs M 

Ca lung 58 yrs M 

Neuroblastoma 5 yrs M 

LYMPHOMA/LEUK
EMIA - 31%

METASTATIC 
BONE 
INVOLVEMENT -
26%
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Multiple Myeloma 62 yrs M 

Multiple Myeloma 64 yrs M 

Multiple Myeloma 68 yrs M 

Multiple Myeloma 57 yrs M 

Storage disorders 3 yrs M 

Storage disorders 9 m F 

Granulamtous lesions 35 yrs M 

Gelatinous transformation 40 yrs M 

 

CLINICAL DETAILS 

 

SYMPTOMS 

Generalized weakness 

NO. OF CASES 

19 

% OF CASES 

100% 

Loss of weight & loss of appetite 16 84% 

Bone pain 10 52% 

Fever 9 47% 

Low back pain 8 42% 

Organomegaly 7 36% 

Lymphadenopathy 6 31% 

 

HEMATOLOGICAL PROFILE 

 

PERIPHERAL SMEAR  FINDING 

Anaemia 

NO. OF  CASES  

19 

% OF CASES 

100% 

Thrombocytopenia 12 63% 

Pancytopenia 8 42% 

Leucopenia 7 36% 

Leucoerythroblastic picture 6 31% 

Dry tap 3 15% 

Rouleaux formation 3 15% 
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IMPRINT – LYMPHOMA                                                         ALCIAN-PAS POSITIVITY ON IMPRINTS 

 

 

 

 

 

 

 

  

 

 

 

 

 

BMB: METASTATIC DEPOSITS FROM PROSTATE      IHC-ER-POSITIVE IN BREAST METS TO BONE 

MARROW             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROULEAUX FORMATION -  MULTIPLE MYELOMA IMPRINTS OF BM- MULTIPLE MYLOMA             
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EPITHELOID CELLS – GRANULOMA                              GELATINOUS TRANSFORMATION OF BM 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

DISCUSSION : Bone marrow examination is very useful in the evaluation of hemato-oncological 

disorders.  Common findings in the peripheral blood - leucoerythroblastic blood picture, 

Pancytopenia, rouleaux formation. Bone marrow aspirates and trephine biopsies are sensitive 

techniques for detecting bone marrow pathology. Trephine biopsy is more sensitive than bone 

marrow aspiration and sensitivity is increased by performing bilateral biopsies or by obtaining 

a single large biopsy.  

In adolescent individuals who were eventually diagnosed with Lymphoma/leukemia, 

they initially showed pancytopenia with occasional atypical cells in the peripheral smear. Dry 

tap was seen in both the cases. Imprint smears from bone marrow biopsy showed that the 

marrow was packed with blasts. 

Renal failure, low back pain and male predominance was common in all the cases of 

multiple myeloma. All the four cases showed elevated levels of serum creatinine.  

Marrow infiltration may be focal or diffuse. Reticulin and collagen fibrosis are commonly 

present in bone marrow with metastasis. Fibrosis is more in case of greater degree of marrow 

infiltration. Marked fibrosis is most common in carcinoma of breast, stomach, prostate, lung. 

Marked fibrosis causes pancytopenia, chemotherapeutic drugs causes haemotoxicity, all these 

carries bad prognosis. The two primary sites whose identification is most important because of 

their sensitivity to hormonal therapy are breast and prostate. The presence of bone marrow 

metastasis is helpful in detecting hormonal receptor status when it was not done on primary 

tumour.   

In children spleenic aspirate is supplementary to bone marrow aspiration in 

identification of storage disorders. Neuroblastoma metastasis to bone marrow is very rare in 

children less than one year age. 

 

CONCLUSION: Bone marrow aspiration and trephine biopsy are effective and cheap methods of 

evaluating various pathological lesions, more useful especially in visceral tumours 

metastasizing to bone marrow. Bone marrow examination is indicated when there is significant 

probability of identifying lesion which would affect the treatment of primary lesion. Bone 

marrow examination itself sometimes gives clue to primary pathology. Imaging techniques like 

radionucleide bone scan MRI, CT are usually less effective when compared to bone marrow 

examination.  
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