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OBJECTIVE A total of 284 paired bone marrow biopsies and touch
imprints were reviewed in order to select 21 cases with proven
metastases from malignant epithelial tumors and to estimate the
role of bone core touch imprints in the initial, preliminary diagnosis of metastatic bone disease. METHOD Eight Pappanheim
stained touch imprints and eight H&E stained histological sections
were prepared from every biopsy and reviewed by two pathologists independently. RESULTS The tumor cells were identified
according to universally accepted criteria for malignancy. There
was no positive touch imprint for which the biopsy was negative
for tumor cells nor positive biopsy for which the cytogram was
negative. CONCLUSIONS The method of examination of touch
imprints from bone marrow trephine biopsies is rapid, reliable and
sensitive. It can be used as a first step for detection of metastases from malignant epithelial neoplasms after careful examination of all cytograms.

During the past two decades bone marrow trephine
biopsy has become a routine method for the diagnosis
of bone marrow lesions. This is due in part to improved
methods for biopsy harvesting and processing. 1 The
advantages of examination of histological sections have
been widely described and discussed. 1–3
In some cases it is necessary to give a quick, preliminary description of the bone marrow cells before the
final histological examination and diagnosis are made,
particularly in cases with metastases from distant solid
non-hematological malignancies. These are usually
manifested by unexplained anemia, thrombocytopenia
and weight loss which may be misinterpreted as signs
of hematological malignancy. Diagnosis from histological preparations may be delayed due mainly to time
taken for decalcification and processing of the biopsy
cylinder but smears of bone marrow aspirate or touch
imprints from the core biopsy can provide a quick picture. Advantages and disadvantages of the cytological
methods are described in the literature. Bone marrow
aspirate has been found reliable marrow aspirate. 4,5
Only one paper is dedicated to the role of touch
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imprints6 and most cytopathologists prefer aspirates,
since they provide a higher number of cells for evaluation. The purpose of this study is to assess the value
of touch imprints from trephine biopsies for the rapid,
preliminary diagnosis of metastases in the bone marrow from non-hematological malignancies.
MATERIAL AND METHOD
A total of 284 paired bone marrow histological sections and
touch imprints were retrospectively reviewed in order to select
21 cases with metastases from solid tumors. All the specimens
were retrieved from the files of the Central Laboratory of
Cytopathology, Medical University, Sofia, Bulgaria. Hematopoietic malignancies were excluded from the study. The study
period ran between 1 January 1994, and 1 June 1996. There
was no preliminary information about the presence of malignancy in the clinical charts.
Bone marrow biopsies were obtained from the posterior
iliac crest with an 8 gauge Jamshidi needle at the Department
of Hematology. Immediately after delivery of the biopsy specimen in a dry sterile vial, eight touch imprints were prepared
on the surface of an object glass from the sides of the cylinder by light touch. After air drying, the cytograms were
stained according to the May-Grunwald-Giemsa/Pappenheim
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method. The cytograms were interpreted at 400× magnification by the two authors independently. If the nature of the
cells was not clear, the cytograms were examined. The preliminary conclusion was reported to the Department of Hematology for further direction of the patient. The biopsy specimen was subsequently placed in neutral buffered formaline,
washed, decalcified in a water solution of hydrochloric acid
for 35–40 minutes, washed again, processed and embedded
in paraffin. Eight lengthwise sections from the core cylinder
were stained with Hematoxylin & Eosin, van Gieson and
Gomori silver staining. These histological sections were used
as controls for the presence of tumor cells.

RESULTS

Of 284 paired bone marrow biopsies and cytograms,
there were 21 pairs in which both cytological and histological preparations were positive for metastatic tumor
cells. There were no positive touch imprints for which
the biopsy was negative, nor positive biopsies for which
the cytogram was negative. The origin of the primary
malignancies was as follows: prostate-14 cases, female
breast-4, lungs-2, kidney-1.
Epithelial tumor cells were recognized according to universally accepted criteria. They may be single, detached
cancer cells or tightly packed clusters of cells (figures 1,
2). Usually they had large, hyperchromatic nuclei with
rough nuclear chromatin. The nucleoli were prominent
and sometimes multiple (fig. 3). The cytoplasm varied in
amount and often was poorly preserved. In almost every
cytogram naked nuclei with prominent nucleoli, sometimes in groups of two, three or more were found. In 15
cases the metastatic cells were identified in all eight touch
imprints although in different numbers: in four of these
cases scattered tumor cells were found only singly and
were identified only after careful examination of the
cytogram. In two cases the number of tumor cells was
considerable in all the touch imprints.

Figure 1. Cluster of malignant cells from prostatic cancer. Pappenheim
staining×150.

Figure 2. Cluster of malignant cells from breast cancer. Pappenheim
staining×400.

Figure 3. Metastatic cells with large, prominent nucleoli. Pappenheim
staining×400.

DISCUSSION

The specificity and sensitivity of the different methods
for diagnosis of bone marrow metastatic lesions have
been subject of divergent views.3–5 This may in part be
explained by variation in the number of specimens
reviewed, the staining methods, the extent of marrow
replacement by malignant cells, the presence or absence
of fibrosis and/or necrosis in the biopsy sections, the technique of preparing the cytogram, etc. Mitchell et al have
found bone marrow smears alone unsatisfactory for the
diagnosis of metastatic lobular breast carcinoma.7 Some
authors stress the complementary roles of bone marrow
aspirate and biopsy for detection of malignancy.8,9
Dombernowsky et al maintain that review of cytological specimens from the bone marrow is not sufficient for the initial diagnosis of metastatic tumors. 9
Other authors emphasize the usefulness of a panel of
antibodies as a reliable tool for the identification of
metastatic malignancy in bone marrow. 7

BONE MARROW TOUCH IMPRINTS
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In this study it was most of the touch imprints were
positive for metastatic tumor cells, although in different numbers. The small numbers of tumor cells in some
cytograms may be explained by the presence of fibrosis secondary to metastasis. This finding was confirmed
on examination of the histological section from the bone
core cylinder. Another possible explanation for the
small cell numbers is that the long period of time
between biopsy harvesting and touch imprint preparation allows the drying of the surface of the bone marrow trephine. For most of the specimens in this study
this period was 45–50 minutes.
Concerning efficacy, at 400×magnification the imprints
with a low cell count required about twice as long for the
detection of tumor cells, compared with a normocellular
cytogram. The conclusion that metastatic epithelial cells
are present should follow an assiduous search in the

cytogram, otherwise small clusters and single cells may
easily be overlooked and false negative diagnosis made.
In this study all the histologic sections used as controls were positive for metastatic tumor cells. It is beyond
the scope of this study to compare these two approaches but it can be noted that the touch imprint is at least
as sensitive as the standard histological preparation
from the same biopsy specimen. In the rapid preliminary diagnosis no attempt was made to determine the
location of the primary malignancy, but only to establish whether the cells were epithelial or not. The location of primary tumor was established after processing
and examination of histological sections.
In conclusion, the examination of touch imprints from
bone marrow trephine biopsies is a rapid, reliable and sensitive method which can be used as a first step for the detection of metastases from malignant epithelial neoplasms.
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ÓÊÏÐÏÓ Áðü 284 ðáñÜëëçëåò âéïøßåò êáé åíôõðþìáôá ìõåëïý ôùí ïóôþí åðéëÝ÷èçêáí 21 ðåñéðôþóåéò ìå
áðïäåäåéãìÝíåò ìåôáóôÜóåéò êáêïÞèùí åðéèçëéáêþí üãêùí, ìå óêïðü ôç äéåñåýíçóç ôïõ ñüëïõ ôùí
åíôõðùìÜôùí ôïõ ìõåëïý ôùí ïóôþí óôçí áñ÷éêÞ äéÜãíùóç ôùí ìåôáóôáôéêþí üãêùí ôùí ïóôþí. ÕËÉÊÏÌÅÈÏÄÏÓ Áðü êÜèå âéïøßá ðáñáóêåõÜóôçêáí 8 åíôõðþìáôá, ðïõ ÷ñþóôçêáí êáôÜ Pappenheim, êáé 8
éóôïëïãéêÝò ôïìÝò, ðïõ ÷ñþóôçêáí ìå áéìáôïîõëßíç-çùóßíç êáé åîåôÜóôçêáí áíåîÜñôçôá áðü äýï
ðáèïëïãïáíáôüìïõò. ÁÐÏÔÅËÅÓÌÁÔÁ Ôá êýôôáñá ôùí üãêùí áíáãíùñßóôçêáí óýìöùíá ìå ôá äéåèíþò
áðïäåêôÜ êñéôÞñéá êáêïÞèåéáò. Äåí ðáñáôçñÞèçêáí èåôéêÜ åíôõðþìáôá ðïõ íá áíôéóôïé÷ïýóáí óå âéïøßá
áñíçôéêÞ ãéá êýôôáñá üãêïõ ïýôå âéïøßåò, ôá áíôßóôïé÷á åíôõðþìáôá ôùí ïðïßùí Þôáí áñíçôéêÜ.
ÓÕÌÐÅÑÁÓÌÁÔÁ Ç åîÝôáóç ôùí åíôõðùìÜôùí ôïõ ìõåëïý ôùí ïóôþí åßíáé ôá÷åßá, áîéüðéóôç êáé åõáßóèçôç
êáé ìðïñåß íá ÷ñçóéìïðïéåßôáé ùò ðñþôï âÞìá ãéá ôïí ðñïóäéïñéóìü ìåôáóôÜóåùí êáêïÞèùí åðéèçëéáêþí
ËÝîåéò åõñåôçñßïõ: Åíôõðþìáôá ìõåëïý ôùí ïóôþí, Ìåôáóôáôéêïß üãêïé, Ìõåëüò ôùí ïóôþí
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