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ABSTRACT
Aim: Bone marrow evaluationis an integral part of staging workup in patients with Non-Hodgkin’s lymphoma (NHL). Aim of this 
study is to analyze incidence and histological pattern of bone marrow involvement in diagnosed cases of NHL.
Methodology: This is a retrospective study on 85 patients diagnosed with NHL. Bone marrow biopsy was performed under local 
anesthesia as a part of staging workup in cases of NHL. Complete blood counts (CBC) were also noted in each case.
Results: In this study, NHL cases comprised of low grade NHL 68.2%, intermediate grade 28.2% and high grade 3.5%. The 
age ranged from 10 to 75 years and M: F ratio was 1.07:1.  38.8% (33/85) cases showed bone marrow involvement. Majority of 
bone marrow involvement was seen in indolent lymphomas (87.8%). Most common pattern of involvement was mixed (12/33) 
followed by diffuse (9/33), interstitial (8/33) and nodular (4/33). 87.9% cases showed increase in reticulin which included reticulin 
grade 1(9/33), grade 2(14/33) and grade 3(6/33). Only 48.5% cases of bone marrow involved cases had CBC abnormalities 
while 51.5% were completely normal. CBC abnormalities included anemia (5/16), leucopenia (3/16), leukocytosis (8/16) and 
thrombocytopenia (9/16). 
Discussion: In the present study, bone marrow involvement by non-Hodgkin lymphoma was seen in 38.8% cases. Other stud-
ies also described the incidence of bone marrow involvement from 27.6% to 53%. Predominant involvement was observed in 
indolent cases which were similarly noted in other studies.
Conclusion: Bone marrow biopsy is an essential part of staging work up of NHL affecting the prognosis and treatment.
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INTRODUCTION

Non Hodgkins lymphoma (NHL) includes heterogenous 
group of neoplasms each with distinct clinical, morpho-
logical, immunophenotypic, genetic features and differ-
ent response to therapy. The incidence of NHL for India 
was estimated to be 2.2/100,000 with 23,801 new cases[1]. 
Bone marrow (BM) evaluation is an essential part of stag-
ing work up in NHL (modified Ann Arbor staging). The 
aim of this study was to analyze the incidence and histo-
logical pattern of bone marrow involvement in diagnosed 
cases of NHL.

MATERIAL AND METHODS

This was a retrospective study on 85 patients diagnosed with 
NHL. Bone marrow biopsy was performed as a part of rou-
tine staging workup. Informed consent was taken from each 
patient before the procedure and performa containing basic 
information of patient including age, sex and indication of 
procedure was filled. Bone marrow biopsy was performed 
under local anesthesia from posterior iliac spine using Jam-
shidi needle.  It was fixed in Bouin’s solution, decalcified 
in 5% nitric acid for two hours followed by routine paraffin 
embedding and processing. Multiple serial sections stained 
with Hematoxylin and eosin and reticulin were examined 
for histological pattern of infiltration and fibrosis. Complete 
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blood counts (CBC) were also noted in each case by a five 
part automated analyser.

RESULTS

This study included 85 cases diagnosed with NHL who un-
derwent BM evaluation as a part of staging work up over 
one year. International working formulation was followed to 
classify NHL as low, intermediate and high grade.  In this 
study, NHL cases comprised of low grade NHL 68.2%, inter-
mediate grade 28.2% and high grade 3.5%. The age ranged 
from 10 to 75 years and M: F ratio was 1.07:1.

Bone marrow involvement was seen in 38.8% (33/85) cases. 
Majority of bone marrow involvement was seen in indolent 
lymphomas (87.8%) while 12.1% of aggressive lymphomas 
showed BM involement. None of the highly aggressive lym-
phoma showed infiltration in BM. Most common pattern of 
involvement was mixed (12/33) [figure1] followed by dif-
fuse (9/33) [figure2], interstitial (8/33) [figure1] and nodular 
(4/33) [figure 3]. Increase in reticulin was noted in 34.1% 
cases which included reticulin grade 1(9/33), grade 2(14/33) 
and grade 3(6/33). (table 1)

CBC abnormalities were seen in 30 patients. NHL cases 
without BM involvement showed abnormalities in CBC in 
16.5% cases while only 18.8% cases of  NHL with BM infil-
tration showed abnormalities in CBC. Only 48.5% cases of 
bone marrow involved cases had CBC abnormalities while 
51.5% were completely normal(table 2). There was no sig-
nificant association between abnormal hemogram and BM 
involvement by NHL on applying Fisher Exact test (P value 
= 0.062). 

CBC abnormalities included anemia(5/16), leukocytosis 
(8/16), leukopenia (3/16) and thrombocytopenia (9/16) in 
NHL cases with BM involvement while in NHL cases with-
out BM infiltration showed CBC abnormalities as anemia 
(10/30), leukocytosis (8/30), leukopenia (2/30) and thrombo-
cytopenia(14/30). Unilineagecytopenia was seen in 5cases, 
bilineagecytopenia in 10 cases while pancytopenia in 4 cases. 

DISCUSSION

In the present study, bone marrow involvement by non-
Hodgkin lymphoma was seen in 38.8% cases. Other studies 
also described the incidence of bone marrow involvement 
from 27.6% to 53%[2-9]. The reason of difference in inci-
dence of BM involvement is due to differences in histologi-
cal subtypes in different studies and time elapsed between 
initial diagnosis of NHL and BM evaluation. 

In the present study, majority of bone marrow involvement 
was seen in indolent lymphomas (87.8%). It was similar to 

studies of Tarek et al.[8] and Mokhtar et al.[10] which also 
showed the predominance of marrow involvement in indo-
lent lymphomas.

Small lymphocytic lymphoma (SLL) showed highest inci-
dence of marrow involvement (70%). It was in concordance 
with results of study of Suneet et al. [7] and Prateek et al. 
[11]. Diffuse large B cell Lymphoma (DLBCL) had relative-
ly lower frequency of spread of lymphomas to BM (18%). 
However other studies showed involvement upto 33%[8].
This was because most of the tumours in our study were not 
typed at the time of BM evaluation. They were diagnosed as 
NHL on fine needle aspiration.

Most common pattern of involvement was mixed (12/33) 
followed by diffuse (9/33), interstitial (8/33) and nodular 
(4/33) in this study. It was similar to findings of Arber et 
al [6] and Suneet et al. [7] however, Foucar et al. [3] found 
focal involvement to be the predominant pattern. It was be-
cause of the large sample size of study with most common 
lymphoma being follicular lymphoma. Lim et al [9] reported 
diffuse pattern as the most pattern of involvement.

In this study, 87.9% cases showed increase in reticulin which 
included reticulin grade 1(9/33), grade 2(14/33) and grade 
3(6/33). Increased reticulin deposition is restricted to the ar-
eas of infiltration. Reticulin stain is useful in detecting scanty 
interstitial infiltrates which are not so evident on H&E stains. 
However, reticulin fibrosis did not correlate with NHL grade. 
This was similar to findings of study of Prateek et al.[11]

Only 48.5% cases of bone marrow involved cases had CBC 
abnormalities while 51.5% were completely normal. This 
was similar to results of Prateek et al [11]in which 46.8% 
of NHL showed BM involvement with CBC abnormalities. 
Abnormal hemogram findings were not useful to predict BM 
infiltration in NHL. The same was concluded by studies of 
Hiorns et al12 and Prateek et. al[11].

CONCLUSION

Bone marrow biopsy is an essential part of staging work up 
of NHL affecting the prognosis and treatment. Indolent lym-
phomas showed higher rate of bone marrow involvement 
than highly aggressive lymphomas. Abnormal hemogram 
findings did not reveal any correlation with bone marrow 
infiltration.
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Table 1: BM winvolvement in NHL
Histological Subtype M:f Mean Age Bone Marrow  

Involvement 
Pattern Reticulin Grade

B cell NHL(5/85) 4:1 45 60% (3/5) Interstitial(2/3)
Nodular (1/3)

Grade 0 (1/3)
Grade 1 (2/3)

DLBCL(22/85) 2.1:1 53 18% (4/22) Interstitial (3/4)
Diffuse (1/4)

Grade 0 (1/4)
Grade 1 (1/4)
Grade 2 (2/4)

CLL/SLL(10/85) 0.8:1 51 70% (7/10) Mixed (3/7)
Diffuse(3/7)

Nodular (1/7)

Grade 0 (1/7)
Grade 1 (3/7)
Grade 2 (3/7)

Follicular lympho-
ma(6/85)

2:1 48 16.7% (1/6) Nodular (1/1) Grade 3 (1/1)

Mantle cell lymphoma 
(2/85)

2 females 62 50% (1/2) Interstitial (1/1) Grade 1 (1/1)

Marginal zone lympho-
ma (1/85)

1 female 60 0 - -

Tcell lymphoma (2/85) 2 males 19,50 50% (1/2) Diffuse (1/1) Grade 2 (1/1)

Sezary syndrome (1/85) 1 male 75 0 - -

Analplastic T cell large 
cell lymphoma (1/85)

1female 50 0 - -

NHL-NOS (35/85) 0.6:1 42 45.7% (16/35) Mixed (9/16)
Diffuse (4/16)

Interstitial (2/16)
Nodular (1/16)

Grade 0 (1/16)
Grade 1 (2/16)
Grade 2 (8/16)
Grade 3 (5/16)

Total 85 38.8% (33/85) Mixed 36.4%(12/33)
Diffuse 

27.3%(9/33)
Interstitial 

24.2% (8/33)
Nodular

12.1% (4/33)

Grade 0 -12.12%(4/33)
Grade 1 -27.27%(9/33)

Grade 2 
-42.42%(14/33)

Grade 3-
18.18% (6/33)
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Table II: Hemogram in patients with NHL

Histological Subtype CBC 
Normal; No BM In-

volvement

Abnormal CBC; No 
BM Involvement

BM Involvement 
with Normal CBC

BM Involvement 
with Abnormal CBC

B cell NHL (5/85) 1 1 1 2

DLBCL (22/85) 12 6 2 2

CLL/SLL(10/85) 1 2 3 4

Follicular lymphoma (6/85) 5 - 1

Mantle cell lymphoma 
(2/85)

1 1

Marginal Zone lymphoma 
(1/85)

1 - - -

T cell NHL (2/85) 1 1 -

Sezary syndrome(1/85) - 1 - -

T Cell anaplastic large cell 
lymphoma (1/85)

1 - - -

NHL-NOS (35/85) 15 4 9 7

TOTAL 85 44.7% (38/85) 16.5% (14/85) 51.5% (17/33) 
20.0% (17/85)

48.5% (16/33)
18.8% (16/85)

Figure I: Interstitial and Mixed pattern of bone marrow infiltration.

Figure II: Diffuse pattern of bone marrow infiltration.

Figure III: Nodular pattern of bone marrow infiltration.


