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Abstract

Bone marrow examination is commonly included in the staging
of small cell lung carcinoma (SCLC). We reviewed marrow sam-
ples of 103 patients. Marrow examination was mainly performed
by unilateral or bilateral biopsy of iliac crests, using a Jamshidi
needle. Only 6 of 97 evaluable cases (6.2 per cent) were positive
for marrow metastases at staging, and in 3 cases (3 per cent) bone
marrow was the only metastatic site. No focal metastases were
found in additional sections made from the blocks of negative
samples. In our experience bone marrow biopsy was of little
value in staging SCLC. Bilateral biopsy plus aspirate, with the
addition of more sophisticated staining techniques might, howev-
er, provide a higher yield of positive marrow involvement.
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Despite aggressive polychemotherapy, long survival is
unusual in small cell lung carcinoma (SCLC) patients with
extensive disease (1).

An increasing number of diagnostic methods has been
used for staging of SCLC and has improved the precision
of the staging. Metastases of SCLC frequently involve
liver, central nervous system, bone and adrenals, and
intrathoracic, supraclavicular and infradiaphragmatic
lymph nodes (27).

The incidence of bone marrow metastases varies widely
between 15 and 50 per cent, according to different report-
ed series. Bone marrow involvement can be detected by
means of radionuclide scanning, bone radiography and
histologic or cytologic bone marrow examination. It may
also be suggested by thrombocytopenia or leukoerythro-
blastic peripheral blood smears (15). Radionuclide scan-
ning can diagnose bone metastases earlier than radiogra-
phy (26). Bone marrow for histologic examination can be
obtained by biopsy of the postero-superior iliac crests,

and bone marrow aspirates for cytology from the same
site, or from manubrium sterni.

It has been reported that bilateral iliac crest biopsy is
superior to the unilateral procedure and that bone marrow
aspirate can give some additional information (3, 16, 17).
These findings, however, have not been confirmed by
other authors (21, 22). Bone marrow examination and
bone radionuclide scanning seem to be complementary
investigations (20, 23, 24), since they can detect different
patterns of metastatic involvement.

Bone marrow evaluation is a rather uncomfortable and
expensive procedure and may, in addition, delay treat-
ment and prolong the hospital stay. We therefore re-
viewed the bone marrow samples obtained at our depart-
ment in order to evaluate the necessity and utility of this
technique.

Material and Methods

Bone marrow samples of 103 patients with cytologic or
histologic diagnosis of SCLC, referred for treatment to
our institution between January 1982 and March 1985,
were reviewed. Patient characteristics are summarized-in
the Table. There were 54 patients with limited disease
(disease confined to one hemithorax, including ipsilateral
supraclavicular, hilar and mediastinal lymph nodes and
pleura) and 43 with extensive disease. In 6 patients the
biopsies were inadequate.

Staging included in all patients complete blood and
platelet counts, 12-channel blood profile, liver function
tests, chest radiography plus tomography, radionuclide
scan of bones, ultrasound or CT scan of liver and adren-
als, and brain CT scan.
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The bone marrow was evaluated by sternal aspirate
alone in 2 cases. In all the other patients unilateral or
bilateral bone biopsy was obtained from the postero-supe-
rior iliac crests by a Jamshidi needle. In two patients both
bilateral biopsies and marrow aspirates were examined.

The marrow aspirates were stained according to the
May-Griinwald-Giemsa technique. The bone samples
were processed according to BussoLAT (5), with simulta-
neous fixation and decalcification. By this method fix-
ation and decalcification are complete in 24 h, with excel-
lent morphologic characteristics and nuclear staining. The
final paraffin specimens were sectioned (6 consecutive
sections, S pm in thickness) and routinely stained with
hematoxylin-eosin and Giemsa.

Given the low yield of positive findings in our series, we
made additional histologic sections (one section 4 ym in
thickness for every 100 um of the total embedded block)
from the biopsies which were negative at first examina-
tion. Reexaminiation of these cases was motivated by the
reported focal involvement with discovery of small nests
of tumor cells in serial sections only (6, 19, 29). Only
specimens with an adequate length (totally >2 cm) includ-
ing a minimum of cortical bone or blood clot were reex-
amined. Thus 56 of 91 negative cases were reevaluated.

Bone scanning was started 2 to 5 h after injection of 555
MBq ®Tc™ methylene diphosphonate. Patients whose
scans showed areas of increased deposition were exam-
ined by radiography and, when focal areas of increased
uptake could not be attributed to benign disorders (as
arthritis, Paget’s disease, trauma, infection), a scan was
considered positive for malignancy.

Results

A total of 158 biopsies and 4 aspirates were examined in
103 different patients with SCLC. In six patients the
samples were considered inadequate. In 2 of the 97 eval-
uable cases marrow aspirates only were examined, while
53 and 48 patients had unilateral or bilateral bone biopsy
respectively. Two patients had bilateral biopsy plus bone
marrow aspirate. Mean length of each biopsy was 1.65 cm
(median 1.6 cm; range 0.2-4 cm) with a diameter of 0.2 to
0.3 cm. All 4 bone marrow aspirates were negative.
Overall, the bone marrow examination showed tumor
cells in only 6 of the 97 evaluable patients (6.2 per cent), all
males. Three of these patients were staged as extensive
disease cases due to the bone marrow findings alone (7
per cent of 43); the other 3 patients had metastases in bone
confirmed at radiography. In 4 positive cases the biopsy
was bilateral; in all cases, however, a metastasis was
found on one side only. No hematologic abnormalities
were observed at diagnosis in any patient. Bone radio-
graphs were negative in 3 cases. All these cases had,
however, radionuclide scans suspicious for bone metasta-
ses. Of the 91 negative cases 56 were reevaluated after

Table
Patient characteristics

Total number of patients 103
Sex (male/female) 90/13
Median age (range) 59 (32-73)
Patients with evaluable bone marrow 97
Limited disease 54 (56 %)
Extensive disease 43 (44 %)
Patients with single site of distant

metastasis 26

Liver 11

Lung 2

Lymph nodes 2

Bone 3

CNS 3

Chest wall 1

Skin i

Bone marrow 3

further cutting of the original blocks. No additional micro-
foci of metastasis were discovered in the new sections.

Discussion

The overall incidence of bone marrow involvement in
SCLC has in some clinical series been reported to be
between 15 and 50 per cent (14, 25), while in autopsy
series frequencies of 35 to S5 per cent have been found
(19). In more recent clinical series, however, a lower
incidence of marrow metastases at diagnosis has been
reported, with a mean of about 25 per cent (8, 13, 16, 18,
21-23). Bilateral biopsy has been stated to increase the
yield of positive marrow evaluation by 11 to 30 per cent
over the unilateral procedure (3, 17). According to HirscH
et coll. (16) bone marrow aspirate gives a higher yield than
biopsy, and biopsy and aspirate seem to give complemen-
tary information (10, 12, 16, 29). However, some recent
reports state that an adequate bone biopsy is nearly equiv-
alent to the combined procedure (21-23). In conflict with
the findings of HirscH et coll. is the fact that marrow
invasion by SCLC stimulates osteoblastic and myelofi-
brotic processes which often cause dry taps (19).

In our series we found an incidence of marrow involve-
ment of 6.2 per cent, which is one of the lowest figures
reported in the literature. There was a predominance of
patients with limited disease in our series, due to the
nature of the early trials at our department. However, the
difference in this respect between our material and other
reported series was small and unlikely to be entirely re-
sponsible for our low yield of positive bone marrow sam-
ples. The median length of bone biopsies in our series was
inferior to that reported by LLAWRENCE et coll. (22), who
used a similar Jamshidi needle. Other authors (9, 16),
however, obtained 17.2 per cent positivity utilizing the
Radner needle, that makes biopsies of 1 cm only.

Bone evaluation by radionuclide scanning is subject of a
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renewed interest. There are, however, unfortunately no
universally accepted criteria for this evaluation (7). A lack
of correlation between radionuclide scanning and bone
marrow examination has been supposed and both proce-
dures have been recommended for staging of SCLC (20,
23, 24). LevitaN et coll. (23), found as the only sign of an
extensive disease, a positive bone marrow biopsy in 8 per
cent of 112 patients with negative bone scans. In an
additional 9 per cent both biopsy and scans were positive.

In our series we did not find any positive bone marrow
in absence of a suspicious or positive bone scan; in 3 of
the cases with positive bone marrow radiography showed
bone metastases.

In conclusion, our series showed an unexpectedly low
frequency of bone marrow metastases, revealed by unilat-
eral or bilateral iliac crest biopsy. In the way we per-
formed the examination bone marrow biopsy was of little
value in initial staging of SCL.C, in agreement with some
other reports (13, 18, 19). In our opinion bone biopsy
should be performed in all cases where bone scan is
suspicious. It has been suggested that high levels of serum
LDH correlate with bone marrow metastases and that
bone marrow biopsy could be superfluous as a routine
staging procedure (28). The use of bone marrow aspirate
in combination with bilateral biopsy might be considered
in order to increase the yield of positive findings. More
sophisticated staining techniques (e.g. monoclonal anti-
bodies) will probably improve the detection of bone mar-
row microfoci.

ACKNOWLEDGEMENT

We wish to thank Maria Pia Morandini for help provided in
data collection.

Request for reprints: Dr Giuseppe Giaccone, Divisione di On-
cologia Medica, Ospedale San Giovanni, Antica Sede, Via Ca-
vour 31, I-10123 Torino, Italy.

REFERNECES

1. AIsNer J., ALBERTO P., BiTRAN J. et coll.: Role of chemo-
therapy in small cell lung cancer. A consensus report of the
International Association for the Study of Lung Cancer
workshop. Cancer Treat. Rep. 67 (1983), 37.

2. ANNER R. M. and Drewinko B.: Frequency and significance
of bone marrow involvement by metastatic solid tumors.
Cancer 39 (1977), 1337.

3. BrunNING R. D., BroomrieLp C. D., McKenna R. W. and
PetersonN L.: Bilateral trephine bone marrow biopsies in
lymphoma and other neoplastic diseases. Ann. Intern. Med.
82 (1975), 365.

4. Bruya T. E., Morris J. F. and BArRker A. F.: Bronchoscopy
and bone marrow examinations. An efficient strategy to es-
tablish the diagnosis of small carcinoma of the lung. Chest 79
(1981), 423.

5. BussoraT: G.: A fixation-decalcification procedure for bone
biopsies. Histopathology 2 (1978), 329.

6. CLaMoN G. H., Epwarps W. R., Hamous J. E. and ScHu-
piaM R. K.: Patterns of bone marrow involvement with small
cell lung cancer. Cancer 54 (1984), 100.

7. Concoran R. J., THraLL J. H., KyLe R. W., Kaminski R. G.

20.

21

22.

23

24,

25.

and Jornson M. C.: Solitary abnormalities in bone scans of
patients with extraosseous malignancies. Radiology 212
(1976), 663.

. DoLL D. C.: Serum lactic dehydrogenase (LDH) and bone

marrow involvement in small cell carcinoma of the lung
(SCCL). Proc. ASCO 4 (1985), 7.

. DoMBERNOWSKY P., WorM A. M., Hainau B., HaNSEN H. H.

and NisseN N. I.: The Radner needle—a bone marrow biopsy
device. Scand. J. Haematol. 12 (1974), 270.

. Garrerr T. J., Gee T. S., LieeermaN P. H., McKEenzie S.

and CLARKSON B. D.: The role of bone marrow aspiration and
biopsy in detecting marrow involvement by nonhematologic
malignancies. Cancer 38 (1976), 2401.

. GiacconE G., MuseLLA R., Donapio M. et coll.: Chest irra-

diation as an attempt to improve the response after induction
chemotherapy in small cell lung carcinoma. Acta Radiol.
Oncology 24 (1985), 475.

. GrRanN V., PooL J. L. and Mayer K.: Comparative study of

bone marrow aspirate and biopsy in patients with neoplastic
disease. Cancer 19 (1966), 1898.

. Gumierrez A. C., VINCENT R. G., SANDBERG A. A., Takita H.

and StanLey K.: Evaluation of sternal bone marrow aspira-
tion for detection of tumor cells in patients with bronchogen-
ic carcinoma. J. Thorac. Cardiovasc. Surg. 777 (1979), 392.

. HanseN H. H. and Mucacia F. M.: Early detection of bone

marrow invasion in oat cell carcinoma of the lung. New Engl.
J. Med. 29 (1971), 962.

. Hirscu F. R. and Hansen H. H.: Bone marrow involvement

in small cell anaplastic carcinoma of the lung. Cancer 46
(1980), 206.

. — — DomBeErNOwskY P. and HaiNnau B.: Bone marrow ex-

amination in the staging of small cell anaplastic carcinoma of
the lung with special reference to subtyping. An evaluation of
203 consecutive patients. Cancer 39 (1977), 2563.

. — — and Hanavu B.: Bilateral bone marrow examination in

small cell anaplastic carcinoma of the lung. Acta Pathol.
Microbiol. Scand. Section C. 87 (1979), 59.

. Inpe D. C., MakucH R. W., CarnEY D. N. et coll.: Prognos-

tic implications of stage of disease and sites of metastases in
patients with small cell carcinoma of the lung treated with
intensive combination chemotherapy. Amer. Rev. Respir.
Dis. 123 (1981), 500.

. — Simms E. B., MATTHEWS M. J., CoHEN M. H., BUNN P. A.

and MinNA J. D.: Bone marrow metastases in small cell
carcinoma of the lung. Frequency description, and influence
on chemotherapeutic toxicity and prognosis. Blood 53 (1979),
677.

Iver P. R., Wu S. Y., KanesHiro C. A. and Moran E. M.:
Correlation between radionuclide bone scan (OS) and bone
marrow evaluation (BME) in staging of small cell lung cancer
(SCLC). Proc. ASCO 4 (1985), 192.

KeLry B. W., Morris J. F., Harwoobp B. P. and Bruya T.
E.: Methods and prognostic value of bone marrow examina-
tion in small cell carcinoma of the lung. Cancer 53 (1984), 99.
LAwreNCE J. B., ELEEF M., BEuM F. G. and Jounston C. L.:
Bone marrow examination in small cell carcinoma of the
lung. Comparison of trephine biopsy with aspiration. Cancer
53 (1984), 2188.

LevitaN N., ByrnE R. E., BRoMER R. H. et coll.: The value
of the bone scan and bone marrow biopsy in staging small
cell lung cancer. Cancer 56 (1985), 652.

Muss H. B., JacksoN D. V., RicHARDs F. et coll.: Bone
marrow evaluation in small cell lung cancer. Amer. J. Clin.
Oncol. 6 (1984), 59.

OnnosHI T., HIraKI S., NAKATA Y. et coll.: Bone marrow
examination for detection of metastasis in patients with bron-
chogenic carcinoma. An evaluation of 107 patients. Acta
Med. Okayama 36 (1982), 141.



188

26.

27.

28.

G. GIACCONE ET COLL.

O’Mara R. E.: Bone scanning in osseous metastatic disease.
J. Amer. Med. Ass. 229 (1974), 1915.

OsterLIND K., InDE D. C., ETTINGER D. S. et coll.; Staging
and prognostic factors in small cell carcinoma of the lung.
Cancer Treat. Rep. 67 (1983), 3.

SagMaN U., Fep R., Desoer G. et coll: Serum lactate

29.

dehydrogenase—prognostic significance and correlation with
bone marrow metastasis (bmm) in small cell lung cancer
(SCLC). Proc. AACR 5 (1986), 176.

SingH G., Krause J. R. and BreitreLb V.: Bone marrow
examination for metastatic tumor; aspirate and biopsy. Can-
cer 40 (1977), 2317.





