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Application of bone marrow biopsy imprint in evaluating cellularity
LU Xing-guo, HUANG Lian-sheng, XU Xiao-hua, et al (Department of Haematol, The Second
Affiliated Hospital, College of Medicine ,Zhejiang University , Hangzhou 310009 ,China)

[ Abstract ]  Objective: To study the value of bone marrow biopsy imprint in evaluating
cellularity. Methods: The bone marrow tissues were obtained by trephine biopsy from 272
patients,and then put on the slides to make the imprints. The imprints was stained by Wright-
Giemsa method, and the bone marrow smears and imprints were examined simultaneously
according to the bone marrow cellularity criteria. Results: In bone marrow cellularity ,four grades
(distinct decrease, extreme decrease, distinct increase, and extreme increase) were significantly
higher in bone marrow imprints than those in bone marrow smears (P<C0.05).but there was no
significantly differences between bone marrow imprints and sections (P > 0. 05). Using bone
marrow sections as standard,in cellularily decreasing samples.the consistent rate of bone marrow

imprints and smears were both high (84.4% and 97.9%),in the group of the normal and
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increased cellularity,the consistent rate of the bone marrow imprints (84.4% and 97.7%) was
significantly higher than that in smears (60% and 64 % ,P<C0.01). The sensitivity, specificity,
Youden index,positive predictive value and positive likelihood rate of bone marrow imprints were
all higher than those of the smears. Using the bone marrow sections as gold standard,in 124 cases
with decreased cellularity in smears, the positive diagnosis rate for aplastic anemia and
dyshaematopoiesis based on bone marrow imprints was 37. 1% with a false positive rate of 7. 3%,
which was lower than that of the bone marrow smears (false positive rate of 29. 8% ,<C0.01).
Conclusions: To evaluate bone marrow cellularity, bone marrow imprint is better than bone
marrow smear. The combination of the two examinations can make the diagnosis more convenient

and quicker.
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Table 1 Comparison of cellularity between bone marrow smears and imprints in 272 cases
Bone marrow smears Bone marrow imprints Bone marrow sections
Cellularity
Cases (%) Cases (%) Cases (%)
Extreme decrease 47(17.3) 15¢ 5.5)"* 14( 5.2)
Distinct decrease 43(15.8®) 16( 5.9)°° 8C 2.9
Slight decrease 34(12.5) 26C 9.6)° 24C 8.8)
Normal cellularity 77(28.3) 61(22.4)° 65(23.9)
Slight increase 23C 8.4) 37(13.6)* 52(19. 1)
Distinct increase 41(15. 1) 69(25.4) " ** 64(23.5)
Extreme increase 7C 2.6) 48(17.6)"* 45(16. 6)

*P<<0.01," " P<<0.05,vs bone marrow smears;*P>0. 05,vs bone marrow sections

2
Table 2 Relationship cellularity in bone marrow smears and imprints and the value of diagnostic

test performance

Sections cells decreasing Sections cells normal Sections cells increasing
(n=46) (n=165) (n=161)
Imprints Smears r Imprints Smears P Imprints Smears P
Cells decreasing 39/46  45/46  <C0.05 10/65  26/65 <C0.01 11/161 58/161  <C0.01
Cells normal and 7/46 1/46 55/65  39/65 <C0.01  150/161 103/161  <C0.01
increasing
Sensitivity/ % 84.7 97.9 <0. 05 84.4 60. 0 <0.01 93.2 64.0 <0.01
Specificity/ % 90. 7 62.8 <0.01 91.3 71.5 <0.01 93. 6 75.7 <0. 05
Youden index 0.7 0.6 =>0. 05 0.8 0.3 <0. 01 0.9 0.4 <0. 01
Positve predictive 65.0 34.9 <0.01 75.3 39.8 <0. 01 95.5 79 <0. 05
value/ %
Positive likelihood 9.1 2.6 <0.01 9.7 2.1 <0. 01 14.6 2.6 <0.01
rate/ %
2.3 29.8% 22.5%.
s
(66.9%) , 91. 9%
(37.1% ., x*=22.117,P<<0.01), 3, 89. 7% . Youden index 0. 8.
79.1% 8.9,
( N N 100%.47.1%.0.5.44. 6%  1.89,
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3 124
Table 3 Cytological diagnosis of bone marrow smears and imprints in 124 patients with bone

marrow smears cells decreasing

Diagnosed cases

Diseases
Bone marrow smears Bone marrow imprints  Bone marrow sections

MDS 7 8 10
MDS with myelofibrosis 0 0 4
Myeloproliferative diseases (MPD) " 2 7 10
Idiopathic myelofibrosis 37 37 11
Lymphoma with bone marrow infiltration 6 7 9
or metastatic cancer in bone marrow
Hypersplenism 0 5 5
Infection or reactive myelocytosis 6 16 11
Acute leukemia (AL) 7 7 5
Plasma cell myeloma (PCM ) 7 8 6
AL and PCM with myelofibrosis 0 0 4
Complete remission of AL 3 3 2
Minimal residual leukemia 0 0 1
Aplastic anemia 14 9 8
Dyshaematopoiesis 69 37 29
Lack of characteristic changes 0 8 9
Undiagnosed without nucleated cells 6 0

decreasing

* Refers to polycythemia vera, essential thrombocythemia and MPD-U (MPD, unclassifiable); * * Suspected

diagnosis
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