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Abstract:

The Main objective to subject a Dead Body for Postmortem examination is to ascertain the cause of death, time
of death, Collection of Evidence to establish identity if the deceased is unknown, etc. in unnatural deaths.
However, even if meticulous Postmortem examination is conducted by the Medical officers the Purpose may
either not be served to satisfaction of Police Authorities and/or the attendants of deceased and Objectives of
Autopsy appear to be poorly served. In such cases, requisition for 2nd Postmortem examination on an already
autopsied body is done after written requisition from I.O. or by the Honourable Court’s Order on application of
Attendants of deceased. But there is no Uniform Guidelines for 2nd autopsy which is applicable throughout
India. This has resulted in a unwarranted Protests for the want of re-postmortem Examination especially when
the person allegedly committed suicide while being in Police custody or in Police Encounter and the first
Postmortem examination is conducted at for away places in a state other than the native state of deceased. This
case series is study of 2" Postmortem examinations done at tertiary care health institute in South west region of
Punjab under similar circumstances highlighting legal standings related to this issue so for in an effort to draw
attention towards the issues associated with the conduct of a second autopsy in India and suggesting steps that
can be taken to avoid such situations.
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Introduction

Bone marrow (BM) evaluation is important for morphological assessment of BM architecture,
diagnosis of various haematological disorder like based on the relationships established between the
anaemia, leukaemia, thrombocytopenia, hematopoietic tissue and bone trabeculae and
myeloproliferative disorders, staging of lymphomas central sinusoids and the grade of extracellular
and many non-haematological disorders such as matrix deposition. [3,4].

metastatic cancers, tuberculosis, pyrexia of

unknown origin and osteopetrosis.[1] Usually after making the smear, rest of the aspirate

is discarded. For the last few years, it has been seen

It is also required for the cytogenetics and that if this aspirate is allowed to clot and processed
molecular profiling in acute leukaemia or multiple like a soft tissue biopsy specimen for
myeloma. [2,3]. Bone marrow procedure includes histopathology (also called bone marrow clot
an aspirate sample and a bone fragment sample biopsy), it may provide valuable information
(trephine biopsy). A smear (myelogram) is made regarding final diagnosis [1]. It can also useful for
from the aspirate for a qualitative and quantitative IHC and molecular research studies. [5,6]. It helps
cytological assessment of BM cells. It can also be in histological evaluation in addition to cytological
used for flow cytometry, conventional and analysis and broadens examination sensitivity.

molecular cytogenetics, and microbiological
examination. The bone marrow biopsy is processed
for histopathologic and immunophenotypic analysis
by  immunohistochemistry. It  helps in

It may also obviate the need of performing trephine
biopsy in some cases. Utilizing the bone marrow
clot biopsy prepared by cell block technique is a
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valuable technique to avoid the wastage of precious
bone marrow substance aspirated from the patient.
The role of bone marrow clot biopsy as an adjuvant
procedure in the diagnosis of diseases involving
bone marrow has also been documented.[7] The
present study was done to evaluate the utility of
bone marrow clot biopsy in the diagnosis of
haematological disorders.

Material and Methods

This prospective study was carried out in the De-
partment of Pathology, GGS Medical College, Fa-
ridkot (Punjab) located in the northwestern part of
India for a period of two years. All patients referred
to Department of Pathology for bone marrow stud-
ies during the study period were considered.
Patients were reviewed irrespective of age and sex.
In every case a detailed history including personal
details, clinical features along with systemic,
general, and local examination and routine
haematological investigation was carried out prior
to bone marrow studies. The histopathology
findings and the diagnosis made on the biopsies
and clot section were compared with the findings
on the bone marrow aspirate. Patients were
explained about the procedure. They were informed
about possible complications but also assured for
safety, simplicity and usefulness of the procedure
and written consent was taken from relative or
patient himself.

All the procedures regarding collection of blood,
bone marrow aspiration as well as biopsy were
done strictly under aseptic conditions following the
standard operating procedures. The standard
technique was employed for obtaining the aspirate
samples using the Salah's needle from posterior
superior iliac spine in adults and from tibia in chil-
dren. In case of dry tap, sternal puncture was done.
The trephine biopsy was performed using Jamshidi
needle with the length of the biopsy core ranging
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from 1 to 2 cm. The biopsy was then fixed for
minimum of 24 h in 10% buffered formalin and
then decalcified overnight in mixture of 8%
hydrochloric acid and 10% formic acid in equal
amounts. Before fixation of the biopsy minimum
three touch imprint smears were prepared by using
the procedure of gentle touch and rolling of the
biopsy core on the slide. The clot section was
prepared from the blood left over after aspirate
smears were made. The blood containing admixed
marrow particles was transferred to a container
with 10% formal saline for fixation and
subsequently processed as in trephine biopsies,
except for decalcification. Severely distorted clot
sections were considered inadequate. Bone marrow
aspirates and Peripheral blood films were stained
with Leishman’s stain. Bone marrow biopsy and
clot sections underwent normal histopathological
processing and stained with Hematoxylin and
Eosin. All the reports were compiled, data obtained
was presented, statistically analyzed and conclu-
sions were drawn.

Results

A total of 273 patients were taken, out of which
137 were males and 136 were females with male to
female ratio 1.01:1. Dimorphic anaemia, normal
bone marrow and chronic lymphocytic leukaemia
were among the most common diagnosis
(Fig/Table no 1). The most common age group
affected was 61-70 years followed by 11-20years.
Trephine biopsy was positive in 259, while bone
marrow clot biopsy was positive in 195 patients.
Sensitivity, specificity, and positive predictive val-
ue of bone marrow clot sections were high and
negative predictive value was low (Taking bone
marrow biopsy as gold standard) (Fig/Table no
2,3,4). There was statistically significant difference
between the results of trephine biopsy and marrow
clot biopsy, (p value <0.001, table 4).

Table 1: Demographic data and frequency distribution of disorders

S. | Diagnosis 1- |11 |21 (31 |41 |51 |61 |71 |81 |91 | To- | Mal | Fe-
No 1 |- - - - - - - - - tal e male
0 (20|30 |40 S0 |60 |70 (80 |90 | 10
0

CML 00 |1 |3 |3 1 |2 |0 [0 |O 10 3 7
DIMORPHIC  ANAE- |4 (34 (16 |8 |13 |13 |14 (8 |2 |0 112 | 50 62
MIA
MEGALOBLASTIC 012 |6 |3 |0 |1 1 {0 |0 |O 13 5 8
ANAEMIA
ACUTE LEUKEMIA 010 |2 |1 1 14 [2 |2 |3 |0 15 6 9
NORMAL 1 [2 |3 |1 |8 |3 |6 [2 |1 |0 |27 14 13
CLL 00 [0 |O |2 |6 |9 [5 |0 |0 |22 16 6
CML INBLASTCRISIS |0 |O |O [0 |O |O |1 JO |O |O 1 1 0
CML IN ACC PHASE OO0 |1 |O |O {0 |O |O |JO |O 1 1 0
CMPD 010 |0 |2 |6 |3 |4 |1 16 9 7
KCO CLL ONT/T 0|0 [0 JO I ]2 |2 |0 |O |00 ]S 3 2
MULTIPLE MYELO-|0 (O (1 |O |3 |3 |0 (O |O |O |7 3 4
MA
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HEMATOLYMPHOID 010 |0 1 1 1 0O [0 |0 |O 3 1 2
NO OPINOIN DILUTED (0 [0 |0 |O 1 O |0 (0 (0 |0 1 1 0
MARROW
HYPOCELLULAR 013 6 [2 |2 3 0 1 0 [0 17 9 8
LYMPHOPROLIFER- 00 |jO0O (O (O (O |2 |JO |O |O 2 2 0
ATIVE
KCO NHL WITH FEW (0 |0 |0 |0 |O 1 0O |0 |0 |0 1 0 1
ATYPICAL CELLS
ATYPICAL CELLS 010 ]O0 |O |O |O 1 0O |10 |0 1 1 0
METASTASIS 010 10 |0 1 0O [2 |0 |0 |0 3 3 0
ITP 0 13 2 |3 3 1 0O [0 |0 |O 12 6 6
MICRONORMO- 00 |O (O |O |O |O 1 0 |0 1 1 0
BLASTIC
GRANULOMATOUS 0 ]2 O [0 ]O J]O |O |O |O |O 2 2 0
MDS 0 ]0 ]O0 |O |O |0 1 0 |10 |0 1 0 1
TOTAL 5 146 |38 |24 |45 142 |47 120 |06 |00 |273 | 137 | 136
Table 2: Results of clot sections examination in comparison with other procedures
S. No. No Clot positive
| Clot+ 184
aspt
treph+
2 Clot+ 06 No of cases
asp+ =195
treph- Percentage=
3 Clot+ 05 71.4%
asp-
treph+
4 Clot- 04
asp-
treph+
5 Clot- 66
aspt
treph+
6 Clot- 7
aspt
treph-
7 Clot- 1
asp-
treph-
Total 273

(+) = conclusive (-) = inconclusive
Asp=marrow aspirate smears, Clot = clot sections, Treph = trephine biopsy.

biopsy as gold standard)

S. No. N=273
1 True positive 189

2 True negative 8

3 False positive 6

4 False negative 70

5 Sensitivity 72.97%
6 Specificity 57.14%
7 PPV 96.92%
8 NPV 10.26%
9 Accuracy 72.16%
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Table 3: Statistical probability of Bone Marrow Trephine and Clot biopsy (N=273) (Taking bone marrow
biopsy as gold standard)

S. No. N=273
1 True positive 189
2 True negative 8
3 False positive 6
4 False negative 70
5 Sensitivity 72.97%
6 Specificity 57.14%
7 PPV 96.92%
8 NPV 10.26%
9 Accuracy 72.16%
Table 4: Statistical probability of Bone Marrow Trephine and Clot biopsy (N=273)
No of Cases Diag- | No of Cases Not | Total P Value
nosed Diagnosed
Trephine Biopsy 259 14 273 X?=53.544.
Clot Section 195 78 273 df=1; p<0.001**

**p<0.001; Highly significant

Showing that the two techniques had significantly different diagnosis. Measure of agreement (kappa value
0.234) showing weak agreement among the results of two techniques.

Discussion

Since long, bone marrow aspiration and trephine
biopsy are used as diagnostic techniques. Both are
interpreted together. A conclusive opinion is made
after examination and correlating the results of the
marrow aspirate, trephine biopsy and imprints. In
bone marrow aspiration, usually slides are made
and the remaining part is discarded. But this
remaining part can be used to make bone marrow
clot sections. Few case reports and studies revealed
that marrow clot may provide important clues in
confirming or excluding the diagnosis, if it is
processed like a soft tissue. An interesting
observation is that there is better antigen retrieval
in marrow clot sections which is useful for
molecular and immunodiagnostic techniques.[8] It
can play role as adjuvant to the already established
techniques of bone marrow and trephine biopsy.
The present study was based upon the same
hypothesis.

The present study also revealed that the diagnostic
role of marrow clot biopsy is not fixed and varies
from case to case, when compared with that of
marrow aspirate and trephine biopsy. Several cases
were missed which had statistical significance
when looked as collective performance, [9]

In a case series Cantadori and colleagues concluded
that bone marrow clot biopsy had results almost
equivalent to trephine biopsy. They also concluded
that there is one more advantage that no
decalcification was required and the result was
available earlier than that of trephine biopsyl2.
This is different from our findings. In our study, p
value is highly significant, showing that the two
techniques had significantly different diagnosis.
However, results were available earlier in clot
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section as compared to biopsy which is in
accordance to above study.

Another study conducted by Ong MG and
coworkers [10] found excellent results on bone
marrow clot biopsy compared with trephine biopsy
and recommended it as a reliable alternative to
trephine biopsy. Here again it is different from our
study, which concluded that clot section cannot be
used as alternative but an adjuvant to bone marrow
studies.

Jasim MA Al-Diab reported that as much as 81 %
of the bone marrow clot section replaced the need
for doing trephine biopsy. In our study 71.4%of
bone marrow clot sections were diagnostic. The
researcher however recommended that despite
good yield of bone marrow clot sections, trephine
biopsy should be conducted as a recognized
standard procedure. Our findings are in accordance
to this study [11]

A study conducted by Toi and colleagues revealed
positive correlation between bone marrow aspirate
and trephine biopsy, thus confirming that two
procedures are complementary.[12] These finding
contrast with our study.

Farid J et al. summarised that bone marrow clot
section cannot be an alternative to bone marrow
trephine biopsy, though there was no statistically
significant difference between the results of
trephine biopsy and marrow clot biopsy. This
contrasts with our study in which there was
statistically significant high values (p<0.001).
Hence bone marrow clot section cannot replace
bone marrow trephine biopsy [13]

Complementary nature of bone marrow aspirate,
imprints of trephine biopsy and the trephine biopsy
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itself was also confirmed by another study. It was
recommended that imprint cytology smears should
be standard practice for evaluating any marrow
[14] The authors in our study also recommend that

Limitations

1. It is a single centre study with limited sample
size. So, it is difficult to decide which method
is better and if bone marrow clot section is an
ancillary aid or it can replace bone marrow
biopsy. Large and multicentre studies are
needed.

2. Few more investigations could be included
like iron studies, B12 levels and Flow
cytometry which were not included in this
study.
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