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ABSTRACT:

Context: Hematological disorders are seen in all age groups. Bone marrow trephine biopsy plays a major role in the diagnosis
of underlying causes, in addition to staging and follow-up of hematological malignancies.

Aims: To study the trephine biopsies received in the department of clinical pathology with respect to age and sex incidence, to
correlate with bone marrow aspirations, with special emphasis to its importance in cases where bone marrow aspiration yields a
dry tap.

Settings and Design: 105 cases of bone marrow trephine biopsies performed in our institution over a period of one and a half
years are included in the study.

Methods and Materials: A prospective study of 105 cases of bone marrow trephine biopsies was conducted. The biopsies were
fixed in 10% buffered formalin solution and decalcified using 5% concentrated nitric acid for 4-6 hours, followed by routine
processing. Serial sections were stained with Hematoxylin and Eosin (H and E), reticulin stains and Immunohistochemical
markers in some.

Results: The majority of bone marrow biopsies showed reactive marrows (42 cases) followed by normal marrows (12 cases) and
hypoplastic marrows (5 cases). Bone marrow biopsy showed involvement by leukemias in 11 cases(10.5%), lymphomas in 8
cases (7.6%),Myeloma in 6 cases(5.7%)and secondary deposits in 2 cases (1.9%). There were 5 cases of Megaloblastic
anemia(4.8%), four cases of myelofibrosis (3.8%), two cases of idiopathic thrombocytopenic purpura (ITP)(1.9%) and one case
each of aplastic anemia and autoimmune hemolytic anemia(0.9%). Out of 8 cases of Non Hodgkin’s lymphomas - 3(37.5%)
showed nodular, 2 diffuse(25%), 1(12.5%) interstitial pattern, 1 interstitial diffuse(12.5%) and 1 para trabecular pattern(12.5%)
of marrow infiltration on trephine biopsy section. Nodular, interstitial and para trabecular patterns had good prognosis.
Interstitial diffuse had intermediate prognosis and diffuse pattern had bad prognosis. There were 28 cases of dry tap in bone
marrow aspiration and biopsy provided the clue in 18 cases. 5 cases in which bone marrow aspiration revealed a normal
marrow study yielded a definitive diagnosis in bone marrow biopsies.3 of them were lymphomas (NHL) with nodular pattern and
two were metastatic deposits.

Conclusions: Examination of bone marrow biopsies increased diagnostic accuracy, hence contributing to prognosis especially
in lymphomas and definitive targeted therapy. Only a biopsy provided a complete assessment of marrow architecture and pattern
of distribution in case of infiltrative disorders like metastasis, lymphomas and was useful for special stains,
Immunohistochemical stains.
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INTRODUCTION

The spectrum of hematological disorders is
varied in developing countries. In most cases the
diagnosis can be arrived at by clinical examination, a
complete blood examination and a few simple
investigations. Bone marrow examination is
considered as essential in conditions like
Megaloblastic anemia, ldiopathic thrombocytopenic
purpura, Leukemia, Lymphoma and Myeloma.
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This study was conducted to evaluate bone
marrow biopsies received in our department over a
period of one and a half year. Special emphasis was
given to those cases where bone marrow aspiration
yielded a dry tap. Step sections of these biopsies
aided in diagnosis of various conditions and helped to
evaluate and stage leukemias and lymphomas.

We have described in detail the morphology
and histopathological  patterns of  marrow
involvement in these disorders. Bone marrow biopsy
and aspiration were done from anterior iliac crest
simultaneously. Bone marrow aspiration alone was
done from sternum and tibia in some cases.

Although hemorrhage was rare following
iliac crest aspiration and uncommon following
trephine biopsy it was nevertheless the most
frequently observed serious complication, sometimes
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requiring blood transfusion and occasionally leading
to or contributing to death.

In a study of hundred patients in whom both
techniques were applied, sternal aspiration was found
to be technically easier and to produce a suitable
diagnostic specimen more frequently, although on
average the procedure was more painful both with
regard to penetration and to actual aspiration.® Tibial
aspiration was suitable for very small babies. Bone
marrow aspiration caused only mild discomfort to the
patient. A trephine biopsy caused moderate
discomfort and in an apprehensive patient, sedation
was used.

SUBJECTS AND METHODS

105 cases of bone marrow biopsies were
included in the study. The trephine biopsies were
done under local anesthesia using the conventional
technique using Jamshidi needle from the anterior
iliac crest. Both bone marrow aspiration and biopsy
were done simultaneously under aseptic conditions
by trained pathologists. Minimum of one centimeter
core biopsy was taken. Bilateral iliac crest biopsies
were done in all suspected lymphomas and metastatic
cases. Bone marrow aspiration was done from
sternum in some and tibia for younger children.

Exclusion criteria: Patients with severe thrombo-
cytopenia with platelet count less than 20,000/mm? or
functional platelet defects, prolonged Prothrombin
time, increased International normalized ratio (INR),
severe bleeding and children below three years of age
were excluded.

Inclusion criteria: Patients with platelet count above
20,000/mm?3, no bleeding manifestations, normal
prothrombin time and INR, children above three
years of age were included.

The fixation was done with 10% formalin
solution and decalcified using 5 % concentrated nitric
acid for 4 to 6 hours followed by routine processing
and paraffin embedding.

Serial sections 4 to 6 um thickness were cut
and stained by Hematoxylin and Eosin, reticulin
stains in all cases of myelofibrosis, immunohisto-
chemistry markers like pancytokeratin in some. In all
bone marrow aspirates and needle biopsies informed
consent was taken.

The relevant patient details including age,
clinical findings and diagnosis, blood counts and
peripheral smear findings were also studied. Sections
of at least five well preserved marrow spaces were
studied. We described in detail the morphology and
histopathological patterns of marrow involvement of
these disorders. Cellularity, hematological elements,
presence of infiltration if any, the extent, histological
pattern and morphology of infiltration including
fibrosis were noted.

In  lymphomas, the morphology and
histological pattern of infiltration was categorized as
diffuse, nodular, interstitial, focal, para trabecular,
sinusoidal and mixed patterns.

RESULTS

A total of 105 cases were subjected to bone
marrow biopsy of which 77 cases had aspiration also.
98 cases we could conclude the diagnosis or provide
clues to the disease process. 7 cases revealed a
normal study. In the 105 cases studied, 55 were males
and 50 were females. The age varied from 3 years to
80 years .Most of the cases were in the age group of
46 to 60 years that is 35 cases (33.3%).(Table 1)

The indications for performing biopsy in our
study were varied. Most of the cases were fever of
unknown origin 16 cases (15.23%), investigations of
patients with Pancytopenia in 21 cases (20%) and in
26(24.76%) cases where bone marrow aspirate
yielded dry tap. (Table2)

Other indications included evaluation and
follow up of leukemias, staging of lymphomas,
investigation  of  suspected  myeloproliferative
disorders, diagnosis of small round cell tumors of
childhood, investigations of patients with suspected
myeloma, investigation of patients with subleukemic
leukemia, in leukoerythroblastic blood film,
diagnosis of Aplastic anemia and in cases of
metastasis. In the 105 bone marrow biopsies
examined majority were reactive  marrows
comprising 42 cases (28%), Hypocellular marrows
were seen in 5 cases (4.8%) and myelomas were
(5.7%) 6 cases. All grades of myelofibrosis were in 4
cases (3.8%), Idiopathic thrombocytopenic purpura in
2 cases (1.9%) and Aplastic anemia in 1 case (0.9%).
(Table 4)

Bone marrow biopsy diagnosed 2 cases of
metastatic lesions where bone marrow aspiration
revealed a normal study. (Table 3) There were 28
cases of dry tap in bone marrow aspiration and
biopsy provided the clue in 18 cases. (Table5). 5
cases of normal study were diagnosed on bone
marrow biopsy in which aspiration yielded a dry tap.
5 cases in which bone marrow aspiration revealed a
normal marrow study yielded a definitive diagnosis
in bone marrow biopsies.3 of them were lymphomas
(NHL) with nodular pattern and two were metastatic
deposits.

DISCUSSION

Bone marrow examination was an important
investigation in the diagnosis of various
hematological disorders. It was safe and relatively
easy test to perform.® Both bone marrow aspiration
and trephine biopsy had advantages and limitations.
The two procedures were complementary to each
other. Trephine biopsy was essential for diagnosis in
cases of dry tap and blood tap in bone marrow
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aspirations when the marrow was densely fibrotic or
densely cellular. Only a biopsy provided a complete
assessment of marrow architecture and pattern of
distribution in case of infiltrative disorders.?? In our
study the most common age group undergoing bone
marrow biopsy was 46-60 years (33.3%). In a study
done by Pudasaini.et.al the most common age group
was 31-40 years.®

Majority were reactive marrows constituting
42 cases (28%) in 105 (100%) bone marrow biopsies
examined. In our study there were eight cases of
lymphomas of which 4(50%) cases were diagnosed
on bone marrow biopsy where aspiration yielded a
dry tap. These were three cases of small lymphocytic
lymphomas and one case of Non Hodgkin’s
lymphoma. Other four cases (50%) of lymphomas
(two cases of small lymphocytic lymphomas and two
cases of Non Hodgkin’s) were diagnosed both on
aspiration and biopsy sections. This was in variance
with the results of Musoloni et al where 9.8% cases
of lymphomas were positive on only aspiration.® In
a series of 93 lymphoma cases, Foucar et al found
that trephine sections and aspirate films were both
positive in 79% of cases, trephine biopsy sections
alone were positive in 3 %.(%

Similarly Conlan et al reported that in 102
cases of Non Hodgkin’s lymphoma with marrow
involvement, the trephine biopsy section, marrow
clot section and marrow aspirate films were positive
in 94%, 65% and 46% of Cases in only 6% of cases
was the marrow aspirate positive when the trephine
biopsy was negative.® This stressed the point that
both aspiration and biopsy should be done in case of
suspected lymphomas. Detection was also increased
by serial sectioning of the biopsy specimens.(
Examination of bone marrow trephine biopsy
sections in Small lymphocytic lymphoma provided
a valuable prognostic indicator which was partly
independent of clinical stage. There were six major
patterns of marrow infiltration either alone or in
combinations as diffuse, focal, interstitial, nodular,
paratrabecular and intrasinusoidal patterns on bone
marrow biopsy studies done.®910)

Most investigators had demonstrated a
stastically significant difference between the outcome
in cases with diffuse pattern (poor prognosis) and
those with non —diffuse (nodular and interstitial)
patterns(good prognosis).®% In our study two cases
of small lymphocytic lymphomas had diffuse or
packed marrow infiltration and both these patients
had poor prognosis(Fig. 1). Interstitial and nodular
patterns were seen in other two cases of small
lymphocytic lymphomas and these patients had
relatively good prognosis(Fig. 5 & 6). Some workers
had further found cases with a mixed pattern to have
prognosis intermediate between that of above two
groups.*? We noted one case of mixed
pattern(diffuse  interstitial) ~ with  intermediate

prognosis(Fig 2). Two cases of nodular infiltration of
Non Hodgkin’s lymphomas and one case of
paratrabecular pattern in bone marrow biopsy had
relatively good prognosis (Fig. 3 & 4).

Somewhat divergent findings were reported
by Frisch and Bartl®®); they also found the shortest
survival in those with diffuse infiltration, but those
with an interstitial pattern had a shorter survival than
those with a nodular infiltrate. There were 11 cases of
leukemias, 6 cases (54%) were diagnosed on bone
marrow biopsy where aspiration yielded a dry tap.
These were 3 cases of acute myeloid leukemia, two
cases of acute lymphoblastic leukemia and one case
chronic myeloid leukemia. Bone marrow histology
was often a supplementary investigation in acute
myeloid leukemia.3141516) However was useful
when peripheral blood features were not diagnostic
and bone marrow aspiration was unsuccessful.

There were 3(100%) cases of myeloproli-
ferative neoplasms which had both aspiration and
biopsy. This was in contrast with the findings of
sitalakshmi et al where 18.75 % of cases revealed dry
tap. The cause of increased number of dry taps in
myeloproliferative disorders was due to the increased
cellularity or increased fibrosis in the bone marrow
(Fig 7).47 In our study 2 cases of metastatic tumours
(adenocarcinoma) were diagnosed on biopsy (fig
10&11). Our findings were almost similar to those of
Nandu et al, Toi et al and Chandra et al.(18:1920)

The greater diagnostic ability of bone
marrow biopsy was due focal involvement of the
bone marrow and increased fibrosis associated with
metastasis.®Y Considering the small volume of tissue
sampled, both bone marrow aspiration and trephine
biopsy were relatively sensitive techniques for
detecting bone marrow infiltration by metastatic
tumors. In two autopsy studies which simulated
biopsy procedures it is was estimated that when
osseous metastases were present, a bone marrow
aspirate would give positive results in 28% of
cases® and a single trephine biopsy in 35-45%.
Trephine biopsy was more sensitive than bone
marrow aspiration and sensitivity was increased in
performing bilateral biopsies or by obtaining a single
large biopsy specimen.

It was common for tumor cells to be
detectable in trephine biopsy sections when none
were demonstrable in the films of an aspirate.?324
The diagnosis of leukemia, myelofibrosis, Non
Hodgkin’s lymphoma, hypoplastic anemia, idiopathic
thrombocytopenic purpura and myeloma was made
by biopsy in cases of dry tap. We had 28 cases of dry
tap. The incidence of dry tap in our study was similar
to other studies.®> 26)

There were five cases of Megaloblastic
anemia diagnosed on bone marrow aspiration only,
which were confirmed on biopsy (Fig no: 18). It was
a well known fact that aspiration was better in
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making out individual cell morphology whereas
biopsy was useful in study of bone marrow
architectural pattern and distribution.?” This was the
reason that early Megaloblastic change seen in an
occasional erythroid cell was picked on aspiration
and not in biopsy.

Bone marrow biopsy was recommended

obtained, since was needed as a baseline to assess a post

treatment response when no adequate aspirate is

obtained.®® There were six cases (5.7%) of myelomas in

our study two of them were diagnosed on biopsy where

aspiration yielded a dry tap (fig: 12,13,14). Bone

marrow biopsy was done in all six cases as per the
in clinician’s recommendations.

multiple myeloma even if an adequate aspirate was

Table 1: Age distribution of cases where bone marrow biopsy was done
Age group No. of patients percentage
Less than 15yrs 8 7.6%
15-30yrs 20 19.0%
31-45yrs 29 27.6%
46-60yrs 35 33.4%
More than 60 yrs 13 12.4%

105 100%

Table 2: Indications for bone marrow biopsy

pd
°©

Indications for bone marrow biopsy No.

Evaluation of patient with dry tap in Bone marrow aspiration 26

Investigation of patient with fever of unknown origin 16

Investigation of Pancytopenia (to exclude Myelodysplastic syndrome) 21

Staging of Non Hodgkin lymphoma/Hodgkin lymphoma

Investigation of patient with suspected myeloma

Evaluation and follow up of chronic lymphoid leukemia

Diagnosis and staging of small cell tumors of childhood

Investigation of leukoerythroblastic blood film

© ® N o g AW N

Evaluation of patient with Acute myeloid leukemia

=
©

Investigation of subleukemic leukemia

[EEN
=

Diagnosis of metastatic carcinoma

-
N F

Evaluation of chronic myeloid leukemia

13. Diagnosis of Aplastic anemia

Rl RN w| M A 0| of o] o

Table 3: Comparative evaluation of incidence of bone marrow aspiration and bone marrow biopsies

Diagnosis Bone marrow aspiration | Bone marrow biopsy
Normal marrow 07 12
Reactive marrow 40 43
Hypoplastic marrow 05 05
Leukemia 05 11
Lymphoma 04 08
Metastatic deposits 00 02
Myeloproliferative neoplasm 03 03
Myeloma 04 06
Myelofibrosis 00 04
Megaloblastic anemia 05 05
Aplastic anemia 00 01
ITP 01 02
Miscellaneous 03 03
77 105
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Table 4: Diagnosis in bone marrow biopsies

Bone marrow biopsy diagnosis No. of cases Percentage
Normal marrow 12 11.4%
Reactive marrow 42 28%
Hypoplastic marrow 05 4.8%
Leukemia 11 10.5%
Lymphoma 08 7.6%
Metastatic deposits 02 1.9%
Myeloproliferative neoplasm 03 2.8%
Myeloma 06 5.7%
Myelofibrosis 04 3.8%
Megaloblastic anemia 05 4.8%
Aplastic anemia 01 0.9%
ITP 02 1.9%
Miscellaneous 03 2.8%
105 100%

Table 5: Bone marrow trephine biopsies diagnosed cases in dry tap.

Biopsy diagnosis cases % BMA
Leukemia 6 21.4%
Lymphoma 4 14.3%
Myelofibrosis 4 14.3%
Normal marrow 5 17.9%
Reactive marrow 5 17.9%
Myeloma 2 7.2%
Aplastic anemia 1 3.5%
ITP 1 3.5%
Total cases 28 100%

Table 6: Bone marrow biopsy distribution patterns in lymphomas

BMB Site

Diagnosis

Pattern of distribution

Bilateral iliac crest

Small lymphocytic lymphoma

Diffuse pattern

Bilateral iliac crest

Small lymphocytic lymphoma

Interstitial-diffuse

Bilateral iliac crest

Non Hogkin’s lymphoma

Para trabecular

Bilateral iliac crest Non Hodgkin’s lymphoma Nodular
Bilateral iliac crest Non Hodgkin’s lymphoma Nodular
Bilateral iliac crest Small lymphocytic lymphoma Nodular
Bilateral iliac crest Small lymphocytic lymphoma Interstitial
Bilateral iliac crest Small lymphocytic lymphoma Diffuse

VARIOUS PATTERNS IN LYMPHOMAS
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Fig.1& 2 H&E 40X Diffuse pattern in Small lymphocytic Iymphoma and Diffuse interstitial pattern
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X Nodular pattern in Non Hodgkin’s lymphoma & interstitial pattern in Small
lymphocytic lymphoma

Fig. 5 & 6: H&E 10
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Fig. 10: H & E 10 X Metastatic adenocarcinoma
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Fig. 17: Metastatic adenocarcino keratin positive.
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CONCLUSIONS

Bone marrow examination was an important
investigation in  the diagnosis of various
hematological disorders. It was safe and relatively
easy to perform. Trephine biopsy was extremely
useful for diagnosis in cases of dry tap and blood tap
in bone marrow aspirations and when the marrow
was densely fibrotic or densely cellular. Bone
marrow biopsy was particularly useful in
investigation of patients with aplastic or hypoplastic
anemia, lymphoma, metastatic carcinoma,
myelofibrosis and myeloproliferative neoplasms.
Only a biopsy provided a complete assessment of
marrow architecture and pattern of distribution in
case of infiltrative disorders like metastasis,
lymphomas and was useful for special stains and
Immunohistochemical stains.

Bone marrow biopsy proved to be of
diagnostic value in our study just as in other studies.
To conclude, it is the clinicians decision whether to
do bone marrow aspiration alone or combine it with
bone marrow biopsy depending upon clinical
situation. Both are complimentary to each other as
has been brought out in this study.
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