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Abstract. Bone scintigraphy has been studied in 
two groups of patients presenting with low back 
pain. In one group of 38 patients suffering "non- 
specific" back pain, bone scintigraphy and labora- 
tory findings were negative in 24. There were ab- 
normal laboratory findings in all of the remaining 
14 and 7 had positive bone scans indicative of clini- 
cally significant disease. Selection of patients for 
bone scintigraphy in this group should therefore 
be influenced by abnormal laboratory findings and 
elevation of the erythrocyte sedimentation rate in 
particular. By comparison, the bone scans were 
reviewed from another group of patients suffering 
previously known malignancy. Out of 138 patients, 
nearly 40% showed a positive bone scan due to 
subsequently proven metastasis. Bone scintigraphy 
was positive in a further 14% as a result of osteo- 
porotic rib fracture and vertebral body collapse. 
In half of these, it was not possible to exclude 
malignancy by scintigraphy. The present findings 
indicate that bone scintigraphy is not a useful pro- 
cedure in patients with long-standing low back 
pain who have normal radiographs and normal 
laboratory findings. 
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Low back pain is a common and disabling disorder 
presenting a considerable challenge to the clinician 
and diagnostic radiologist. There has been consid- 
erable debate about the diagnostic value of various 
radiographic examinations but information on the 
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use of bone scanning in this condition is much 
less readily available. It is known that radionuclide 
imaging may be more sensitive then radiography 
in detecting metastasis, inflammatory conditions 
such as ankylosing spondylitis, subtle trauma, and 
certain specific tumours such as osteoid osteoma. 
There do not appear to be, however, any reports 
of the diagnostic value of bone scintigraphy in a 
heterogeneous population suffering low back pain. 
The present study was undertaken to compare the 
value of bone scintigraphy in low back pain pa- 
tients in two particular groups: one with known 
malignancy and the other with no previously re- 
cognised disease. 

Material and Methods 

Over 4,000 bone scans have been retrospectively reviewed to 
select patients in whom low back pain was the predominant 
presenting feature. This produced 176 patients who probably 
fell into two groups, those with previously unknown disease 
and a larger group with known malignancy. 

Group I 

Low Back Pain with Previously Unrecognised Disease. Thirty- 
eight patients were found to have adequate clinical and labora- 
tory data with normal radiographs at the time of scanning. 
The examination was justified in the majority on the basis of 
a high index of clinical suspicion and in a smaller number of 
patients bone scanning was considered most appropriate to ob- 
tain diagnostic information in the absence of other clinical data. 

Group H 

Low Back Pain with Known Malignant Disease. There were 
138 patients in this group. The bone scan was performed to 
confirm the presence and location of suspected metastatic dis- 
ease. Patients receiving adjuvant chemotherapy and/or radia- 
tion were excluded. The initial diagnosis was established by 
bone scintigraphy and subsequently confirmed during follow- 
up for at least 1 year, by clinical and radiographic data or 
by autopsy. Bone biopsies were seldom taken. 
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The  rad ionuc l ide  s tudies  were pe r fo rmed  3 h after  the in t ra-  
venous  in jec t ion  o f  10 m Ci  (370 M B q )  99mTc-labeled d iphos-  
p h o n a t e  for  me thy lene  d i p h o s p h o n a t e  (MDP) .  A Tosh i ba  
J u m b o  G a m m a  C a m e r a  was used wi th  a 30,000 hole  h igh  reso- 
lu t ion  co l l imator .  Mul t i p l e  views were taken ,  each of  
250,000 counts .  The  d a t a  were not  compu te r i s ed  and  prof i le  
scans were no t  made.  

Results 

Group I: No Previous Disease 

The 38 patients in this category were further subdi- 
vided according to the bone scan findings and the 
results were correlated with clinical data. Thirty- 
one patients had normal bone scans and the clini- 
cal features of this group are summarised in Ta- 
ble 1. After follow-up, 24 of  these were considered 
to be due to a benign and self-limited form of mus- 
culoskeletal dysfunction. All laboratory tests were 
normal. In seven patients, the low back pain was 
associated with a systemic disease, six showed ele- 

vation of erythrocyte sedimentation rate, two had 
raised alkaline phosphatase, and three had leuco- 
cytosis. Seven patients were found to have positive 
bone scans (Table 2); four resulted from metasta- 
sis, two from vertebral osteomyelitis, and one from 
myetoma. The erythrocyte sedimentation rate was 
elevated in each case. 

Correlation with clinical data showed that 
those patients with negative bone scans and abnor- 
mal laboratory findings had a significantly shorter 
duration of symptoms than those with normal hae- 
matologic results. The short duration of symptoms 
was even more marked in the patients with positive 
bone scans, only one of whom had a history of 
back pain lasting for longer than 4 weeks. Patients 
with malignant disease had elevated lactate dehy- 
drogenase (LDH) and phosphatase levels whilst 
those with infection had pyrexia and leukocytosis. 
The erythrocyte sedimentation rate was elevated 
in 13 of the 14 patients who manifested either sys- 
temic illness or a positive bone scan. 

Table  1. Low b a c k  pa in  in pa t ien ts  wi th  prev ious ly  u n k n o w n  disease wi th  n o r m a l  r ad iog raphs  and  wi th  n o r m a l  bone  scans 

Cl in ica l  d iagnos is  N u m b e r  Age  L D H  
(years) 

P h o s p h a t a s e  Leuko-  Pyrexia  Sedimen- 
cytosis  t a t ion  

a lka l ine  acid rate  

D u r a t i o n  of  
s y m p t o m s  

M u s c u l a r  dys func t ion  24 25/80 . . . . . .  

Enter i t i s  1 44 - - - + + + 
Crohn ' s  disease 1 44 - - - + + + 
H y d r o n e p h r o s i s  1 50 - + . . . .  
Colon ic  cancer  1 50 - - - + - + 
Pancrea t i c  cancer  1 51 + + - - - + 
A n a e m i a  1 80 . . . . .  + 
Gas t r i c  cancer  1 60 . . . . .  + 

2 weeks 
to  2 years  

2 days 
2 weeks  
2 weeks  
1 m o n t h  
3 m o n t h s  
u n k n o w n  
2 m o n t h s  

To ta l  31 

Table  2. Low b a c k  pa in  in pa t ien ts  wi th  prev ious ly  u n k n o w n  disease wi th  n o r m a l  r ad i og raphs  and  posi t ive  bone  scans 

Clinical  d iagnos i s  N u m b e r  Age  L D H  P h o s p h a t a s e  Leuko-  Pyrex ia  Sedimen- 
(years) cytosis  t a t ion  

rate  a lka l ine  acid 

D u r a t i o n  of  
s y m p t o m s  

Metastases of; 

U n k n o w n  p r ima ry  cancer  1 73 + + - - - + 
L u n g  cancer  1 74 + + - - - + 
Pros ta t i c  cancer  1 87 + + + - - + 
Pros ta t i c  cancer  1 67 + - + - - + 

Lesion of." 
M y e l o m a  1 48 + + -- -- + + 
Infect ions  spondyl i t i s  1 37 - - - + + + 
Infect ions  spondyl i t i s  1 14 - - - + + + 

1 m o n t h  
1 week  
1 m o n t h  

12 m o n t h s  

2 weeks  
2 weeks 
2 weeks  

To ta l  7 
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Table 3. Low back pain in patients with known malignant dis- 
ease and positive bone scans 

Malignant d i s e a s e  Non-malignant  disease 

Metastasis 
Breast 18 
Prostate 16 
Lung 11 
Renal 6 

Myeloma 4 

Osteoporotic rib fracture 
Vertebral collapse 19 

Total 55 19 

Group H." Known Malignant Disease 

In this group, 138 patients were suspected of meta- 
static disease accounting for low back pain symp- 
toms. Bone scans were therefore performed before 
radiography, since this is known to be a more sen- 
sitive examination [11, 15, 24]. The scans were pos- 
itive in 74 patients and metastasis was ultimately 
confirmed in 55 patients (Table 3). Nineteen pa- 
tients showed positive scans associated with osteo- 
porotic rib fracture and vertebral body collapse. 
Ten of these were presumptively diagnosed as me- 
tastasis on the basis of the bone scan. On follow- 
up, however, none of these patients subsequently 
manifested any malignant lesions at the expected 
sites, and have to be considered as false-positives. 
Bone scintigraphy, therefore, recorded an overall 
detection rate of 39.8% for metastasis and a false- 
positive rate of 7.2%. Sixty four patients had nega- 
tive bone scans. Detailed follow-up studies failed 
to reveal any instances where further metastatic 
lesions developed in the lumbar region. There were 
no false-negative examinations. 

Discussion 

The patients included in this investigation were se- 
lected from an outpatient population referred by 
orthopaedic surgeons, general surgeons, or intern- 
ists. The indications for investigation were a matter 
for individual clinical judgement. Appropriate ra- 
diographs were taken to exclude fractures, spondy- 
tolysis, and less common lesions such as osteoid 
osteoma, aneurysmal bone cyst, infection, or 
malignant disease [6, 14]. X-ray examination is of 
limited value for the early detection of destructive 
lesions or because of the long interval between the 
onset of symptoms and the appearance of detect- 
able changes. On the other hand, radionuclide im- 
aging with 99mTC phosphate compounds has been 
shown to be much more sensitive. Recent reports 
have indicated its usefulness in the diagnosis of 
osteoid osteoma [12, 20], ankylosing spondylitis 

[3, 8, 10, 16, 17, 21], joint disease in drug abusers 
[9], obscure skeletal pain in children and in malig- 
nant disease [11, 15, 24], rheumatoid arthritis [23], 
sacroiliitis [1-3, 10], spondylolysis [4], and frac- 
tures [16, 17]. Conversely, bone scintigraphy may 
have a low value in patients with skeletal pain of 
unknown origin. In a report on a group of 70 such 
patients, only one was found to have metastatic 
disease [19]. 

How then may the diagnostic yield be increased 
and appropriate patients selected for bone scan- 
ning? In this series, 55 of the patients (39.8%) had 
metastatic disease, whilst in the remaining 64 pa- 
tients this could be confidently excluded. The scin- 
tigraphic features of osteoporotic rib fracture and 
vertebral body compression could not be distin- 
guished from metastasis in 10 patients. 

The frequency of positive results in malignant 
disease is slightly lower than previously reported. 
Schaffer and Pendergrass [18] reported the sensi- 
tivity of bone scans in patients with prostatic carci- 
noma to be 53%. Where bone pain has been the 
indication for scintigraphy, the relationship with 
the presence of bone metastases can be approxi- 
mately 60% [13, 19]. The 38 patients with back- 
ache and no previously known disease, probably 
represent a so-called "non-specific" back pain syn- 
drome; 81.5% of these had a negative bone scan. 
Bone scintigraphy was positive in seven patients 
and in each instance there were positive laboratory 
findings; most notable of these was elevation of 
the erythrocyte sedimentation rate. Furthermore, 
seven patients with negative bone scans, suffering 
systemic disease, most frequently retroperitoneal, 
also had positive laboratory tests. Again, the eryth- 
rocyte sedimentation proved to have a higher reli- 
ability, the only negative finding was that of hydro- 
nephrosis. Although these numbers are small, the 
results do suggest that simple laboratory screening, 
and in particular, the erythrocyte sedimentation 
rate, could be used to select the most appropriate 
patients for bone scintigraphy in the "non-specif- 
ic" back pain syndrome. 

Patients with established ankylosing spondyli- 
tis and rheumatoid arthritis were excluded from 
this series. The results from qualitative and quanti- 
tative sacroiliac joint scanning have been variable 
[2, 5, 21, 22]. In order to avoid the possibility that 
early sacroiliitis had been missed during the initial 
evaluation, this was specifically investigated subse- 
quently, but no such instance became apparent. 

In conclusion, this study indicates that bone 
scintigraphy may demonstrate metastasis in 40% 
of patients suffering low back pain with known 
malignancy. The possibility of misinterpretation 
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should be borne in mind when osteoporotic rib 
fractures and vertebral compression are present. 
In patients with non-specific low back pain~ bone 
scanning is most likely to be positive when there 
is elevation of the sedimentation rate and other 
abnormal laboratory findings. When the low back 
pain is of long-standing and laboratory findings 
are normal, scintigraphy is not a useful proce- 
dure. 
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