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T h e advantages of pe rcu taneous need le aspi-
ra t ion of skeletal lesions were described in 1931 
by Coley et al .1 T h e availability of image intensi-
fication, biplane f luoroscopy, and improved 
bone scanning techniques makes this p r o c e d u r e 
more feasible.2 T h e p r o c e d u r e is done u n d e r 
local anesthetic with sterile p repara t ion of the 
skin. 

T h e reasons for pe rcu taneous biopsy r a n g e 
f r o m the pat ient who is a poor surgical risk to 
the pat ient with metastatic disease who does not 
need surgical in tervent ion. 2 In addi t ion some 
biopsies a re done fo r suspected infect ion. Per-
cu taneous biopsy has few risks and complica-
tions have been minimal . T h e advantage of 
f luoroscopic guidance is the accurate localiza-
tion of the biopsy needle in the suspected area . 
Coley et al1 have aptly stated that even t h o u g h 
roen tgenography can establish correct o r nearly 
correct diagnosis in the majori ty of cases, histo-
logic diagnosis is essential to avoid e r r o r . Aspi-
rat ion is adaptable to all types of bone t u m o r s , 
except those in which the t u m o r is deeply situ-
ated and s u r r o u n d e d by a zone of no rma l bone 
t h r o u g h which the need le cannot pene t r a t e 
easily.1 Aspirat ion biopsy of bone is indicated in 
cases of infection o r fo r metastatic neoplasms 
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which requ i re radia t ion o r chemo-
the rapy . However , the p r o c e d u r e is 
not limited to these two entities and 
has proved successful in the diag-
nosis of mult iple m y e l o m a 1 , 3 , 4 a n d 
Paget 's disease of b o n e . 4 , 5 In addi-
t ion, metabolic deficiency states such 
as osteoporosis and osteomalacia have 
been diagnosed with similar tech-
niques.6 O p e n biopsy is of no advan-
tage in these cases. Shor t ened hos-
pital stay, decreased cost, a n d re-
duced pat ient morbidi ty a re impor -
tant advantages of the aspirat ion 
technique. In selected cases the pro-
cedure can be d o n e on an outpa t ien t 
basis. T h e skeletal system is the f re -
quen t reposi tory fo r metabolic, infec-
tious, and neoplastic disease. I t has 
been said that all mal ignant t umors 
will eventually metastasize to bone . 4 

This r e p o r t is a review of 56 cases 
of closed bone biopsies of various 
sites d o n e at the Cleveland Clinic 
f r o m 1972 t h r o u g h 1975 (Table 1). 
Approximate ly 50% (25 cases) were 
on an ou tpa t i en t basis. 

Technique 

T h e m e t h o d described by Lalli3 in 
a review of 23 biopsies was utilized 

T a b l e 1. B iopsy s i tes 

Ribs 19 
V e r t e b r a l b o d y 11 
Pelvic b o n e s 6 
Disc s p a c e 5 
H u m e r u s 3 
Skul l S 
S t e r n u m 2 
S c a p u l a 1 
Clavic le 1 
Pa te l la 1 
T r a n s v e r s e p r o c e s s 1 

v e r t e b r a 
A c r o m i o n 1 
F e m u r 1 
S a c r u m 1 
T o t a l 56 

in the 56 cases r epor ted in this p a p e r . 
Roen tgenograms are reviewed to de-
t e rmine the best a p p r o a c h . Ver tebral 
body biopsy is usually d o n e with the 
pat ient p rone ; the need le is placed 
approximate ly 4 cm f r o m the mid-
line at 35° angula t ion medially.7 T h e 
in t ended site is visualized u n d e r f luo-
roscopic control and the skin is 
marked . T h e skin is appropr ia te ly 
p r e p a r e d with Betadine solution and 
covered with sterile d rapes . Local 
anesthetic is inf i l t ra ted superficially 
and down to and including the peri-
os teum. A new, sha rp spinal needle 
(18- or 20-gauge) is p r e f e r r e d to a 
reusable needle . T h e stylet is kept in 
until the needle pene t ra tes the peri-
os teum. In metastatic lesions the 
bone is f requen t ly soft a n d pene t ra -
tion can be accomplished with h a n d 
pressure . Occasionally this is not 
sufficient and advancemen t of the 
needle mus t be a ided by the use of a 
small mallet. T h e stylet is wi thdrawn 
and the needle is ro ta ted in the 
lesion. While aspi ra t ing with a 10 cc 
glass syringe, the needle is with-
d r a w n a n d the small a m o u n t of con-
tents is placed on a glass slide, which 
is then immediately immersed into 
absolute alcohol. T h e needle and sy-
r inge a re then r insed in normal sa-
line, and the solution is sent fo r a 
wet smear analysis. T h e results a re 
usually available within 20 minutes . 
As indicated a por t ion of the material 
may be cul tured fo r identif icat ion of 
bacteria .3 

T h e technique described is similar 
to that used f o r biopsies in o the r 
par ts of the body. T h e C-a rm fluo-
roscopy uni t is valuable in de te rmin-
ing the exact d e p t h of pene t ra t ion . 
When this is not available a cross 
table r o e n t g e n o g r a m is he lp fu l , bu t 
m o r e t ime-consuming. 
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(75%) were metastatic; these 21 com-
prise 36.8% of the total number of 
patients (Table 2). T h e other seven 
positive results were myelomas, 2; 
histiocytic lymphoma, 1; histiocy-
tosis, 1; osteogenic sarcoma, 1; neuri-
lemmosarcoma, 1 (Fig. 1); and disc 
space infection, 1 (Table 3). One pa-
tient had a large lytic lesion in the 
sacrum without a known primary 
malignancy (Fig. 2). T h e biopsy re-
sults were compatible with adeno-
carcinoma of the thyroid. 

In 11 patients with known primary 
malignancies, biopsy results were 
negative. T h e pr imary lesions were 
lymphomas , 2; h y p e r n e p h r o m a , 1; 
melanoma, 1; lung, 1; breast, 2; 
Hodgkin 's disease, 1; prostate, 2; and 
parathyroid adenoma, 1. T h e r e f o r e , 
of the total 56 patients, 31 had a 
known primary malignancy, and 11 
of the 31 had negative biopsy results. 
These comprise 20.4% of the total, 
and are considered t rue false nega-
tives. 

A total of 28 had negative biopsy 
results; i.e., no tumor cells were 
f o u n d or cultures were sterile. This 
included three patients who had 
osteoporosis with collapsed vertebral 
bodies, and the absence of tumor 

F i g . 1. P r i m a r y b o n e l e s i o n . B iopsy p r o v e n n e u r i l e m m o s a r c o m a . 

In some sclerotic lesions a Craig 
need le 4 ' 8 , 9 is necessary. For other 
lesions, a t rephine needle is of ten 
r ecommended , 6 but is more likely to 
increase the discomfort to the patient 
and the risks of bleeding or injury 
to adjacent s tructures. T h e advan-
tage of the larger needles is that the 
core of tissue is relatively undis-
tor ted. This is helpful in diagnosing 
nonmal ignant metabolic bone disor-
ders . 

Results 

A review of percutaneous bone as-
piration in 56 patients revealed posi-
tive histopathologic diagnosis in 28 
(50%). T h e biopsy sites were verte-
bral bodies or ribs in 30 biopsies, with 
the remainder f r o m various sites (Ta-
ble 1). 

Of the 28 positive results, 21 lesions 

T a b l e 2 . S i tes o f p r i m a r y m a l i g n a n c y 

L u n g s 8 
B r e a s t 8 
R e t r o p e r i t o n e a l m a s s 1 
M i d d l e fos sa 1 
P a n c r e a s 1 
P r o s t a t e 1 
T h y r o i d 1 
T o t a l 21 
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cells con f i rmed the clinical impres-
sion (Fig. 3). Four pat ients with 
possible disc space infection did not 
have pu ru l en t fluid on aspirat ion, 
and the f indings correlated with the 
clinical fol low-up. O n e was positive 
fo r staphylococcal infection (Fig. 4A 
and B). T h r e e patients had Paget's 
disease which was con f i rmed by the 

T a b l e 3 . P a t h o l o g i c d i a g n o s i s o b t a i n e d f r o m 
a s p i r a t i o n 

A b n o r m a l ce l l s c o n s i s t e n t w i th 21 
m e t a s t a t i c m a l i g n a n c y 

M u l t i p l e m y e l o m a 2 
His t iocy t i c l y m p h o m a 1 
His t iocy tos i s 1 
O s t e o g e n i c s a r c o m a 1 
N e u r i l e m m o s a r c o m a 1 
Disc s p a c e i n f e c t i o n 1 
T o t a l 28 

absence of t umor cells a n d the fact 
that the bone felt ha rd at the t ime of 
biopsy. In one patient with negative 
aspirat ion biopsy, an open biopsy 
revealed a cavernous h e m a n g i o m a . 
Seven patients had suspicious lesions 
without known pr imary malignancy; 
biopsy results were negat ive f o r 
t umor cells. In all seven cases the 
clinical fol low-up was consistent with 
a benign process. This g r o u p was 
considered to r ep resen t successful 
biopsy results ( true negatives), in 
addi t ion to osteoporosis, Paget's dis-
ease, and sterile disc spaces. 

T h e overall success rate ( true posi-
tive plus t rue negative) was 73.2% 
(Table 4). This is slightly h igher 
than in some of the previous stud-
ies,4,5 whereas the histologic d iagno-
sis, 50%, is slightly l o w e r . 2 - 4 5 

F i g . 2 . L a r g e lytic l es ion in r i g h t s i d e o f s a c r u m . B iopsy s p e c i m e n was pos i t ive f o r m e t a s t a t i c a d e n o -
c a r c i n o m a o f t h y r o i d o r i g i n . 
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T a b l e 4 . R e v i e w o f 56 cases o f a s p i r a t i o n b o n e b i o p s y 

Patient 

Positive histo-
pathologic find-

ings 

Negative histo-
pathologic find-

ings 

Positive 
satisfactory 

Patient No. of patients No. of patients Percent 

K n o w n p r i m a r y m a l i g n a n c y 20 11 35 .7 
N o k n o w n p r i m a r y m a l i g n a n c y 1 7 14.3 
S u s p e c t e d o s t e o p o r o s i s 0 3 5 .3 
Poss ib le m y e l o m a 2 0 3 .6 
S u s p e c t e d d i sc s p a c e i n f e c t i o n 1 4 1.8 
Poss ib le P a g e t ' s d i s e a s e (2 p a t i e n t s w i th 0 3 5 .3 

c a r c i n o m a o f p r o s t a t e ) 
S u s p e c t e d p r i m a r y m a l i g n a n c y 4 0 7 .2 
T o t a l 28 28 73 .2 

Discuss ion 

Many sophisticated diagnost ic pro-
cedures a re available in the general 
medical cen te r , bu t few have de-
creased cost, hospital stay, o r elimi-
na ted hospital admissions. With the 
advent of compu ted axial tomo-
graphic (CAT) scanning and C A T 
guided biopsies, it is ant icipated that 
the re will be increased enthus iasm 
fo r bone biopsies in the nea r f u t u r e . 

T h e advantage of closed f luoro-
scopically gu ided aspirat ion bone 
biopsy is the high d e g r e e of accuracy 
obta ined , in addi t ion to the financial 
a n d psychological benef i ts to the 
pat ient . 

In a review of 29 cases in 1970, 16 
results were positive.3 Most proce-
dures were d o n e fo r metastatic le-
sions, bu t f o u r were f o r myeloma, 
one of which was positive. T h e 
highest pe rcen tage of positives is 
achieved in the metastatic lesions of 
the lung a n d breas t . T h e few cases of 
h y p e r n e p h r o m a have not been con-
firmed with aspirat ion biopsy. T h e 
causes of fa i lure include n o n p e n e -
trat ion of the lesion, comple te miss of 
the lesion, or insuff ic ient material fo r 
satisfactory examina t ion . Failure to 
obtain cells d e p e n d s on several fac-

tors. T h e following reasons were first 
r epo r t ed in 1931: (1) difficulty in 
aspirat ion because of tex ture of the 
tumors ; (2) faulty technique; (3) small 
f r a g m e n t s secured by aspirat ion are 
o f t en suff icient only to indicate that 
mal ignant t u m o r cells a re absent . 1 

Complications 

Recently Debnam and Staple2 de-
scribed the theoretical complications 
of pe rcu taneous bone biopsy. T h e y 
included d a m a g e to the spinal cord 
and membranes , hemorrhage , wound 
infect ion, and f u r t h e r collapse of 
already des t royed bone . In their 
review of 68 biopsies, m ino r com-
plications occurred in six pat ients . 
T h o s e described were two with be-
nign vasovagal responses, a 25% 
p n e u m o t h o r a x not requi r ing a chest 
tube , a n d one sinus tract which 
d ra ined f o r 2 weeks following biopsy 
of a tuberculosis disc infect ion. In 
ou r review of 56 cases, the re were no 
known complications. 

Summary 

A review of 56 cases of percu tane-
ous aspirat ion bone biopsy d o n e 
f r o m 1972 t h r o u g h 1975 d e m o n -
strates that the diagnosis was m a d e in 
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50%; in 73.2% the clinical impress ion 
was s u p p o r t e d . In 18 cases no diag-
nosis was m a d e , and in most in-
stances this was d u e to an inadequa te 
specimen. T h e p rocedure was proved 
safe in all cases and the possible in-
creased morbidi ty as a result of open 
biopsy was avoided . Al though closed 
biopsy has certain advantages over 
open biopsy we d o not anticipate that 
the o p e n a p p r o a c h will be aban-
doned in the nea r f u t u r e . 
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