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Low back  pa in  (LBP) often prompts  radiography, although 
the diagnost ic  yield of l u m b a r  spine  films is low, a n d  m a n y  
radiographic abnormalities are  unre la ted  to symptoms. 
Cri teria h a v e  b e e n  proposed for selective x-ray use ,  but  
their v a l u e  a n d  s a f e t y  are  uncer ta in .  To eva lua te  these 
criteria,  the a u t h o r s  prospectively s t u d i e d  621 walk.in pa- 
tients with LBP. The yield of explana tory  x-ray findings was 
over  three t imes  grea te r  a m o n g  patients with indications 
for r ad iography  than  a m o n g  those without. Furthermore,  
an  indication for x-rays existed for all patients f o u n d  to 
have a mal ignancy ,  a n d  for 13 of 14 patients with a n  identi-  
fied fracture. Actual  phys ic ian  ordering,  however,  d id  not  
correspond well with the r e c o m m e n d e d  indications. Ap- 
plication of selective cri teria appea r s  safe a n d  m a y  im- 
prove the yield of useful findings. It m ay  not,  h o w e v e r ,  
reduce  x-ray utilization from current  levels without fur ther  
refinement in the criteria.  Key words: low back pa in ;  selec- 
tive x-ray order ing criteria.  ] GEIv INTERN NED 1986;1:20-25. 

BACK PAIN is the seventh most common reason for 
visits to internists, 1 and  the second most common 
reason for visits to all off ice-based physicians.  2 
Although evaluat ion  of this problem often includes 
x-rays, indications for plain spine radiography are  
controversial.  Some authors  asser t  without qual-  
ification that lurnbosacral  spine films are  an essen-  
tial part  of every  low back  pa in  evaluat ion,  3' 4 
while others sugges t  that  spine rad iographs  are  not 
neces sa ry  for all  pa t ients .  5s Nonetheless ,  back  
pain is the symptom most often assoc ia ted  with 
x-ray ordering among  ambula tory  pat ients  in the 
United States,  9 a fact often cited a s  exemplifying 
the overuse of radiologic studies,  l° 

Those who d i scourage  "routine" ordering of 
lumbar spine films emphas ize  the d i sadvan tages  
of this strategy: a low yield of useful  findings, high 
gonadal  doses  of radiation, a poor relat ionship be- 
tween radiologic findings and symptoms,  and  high 
cost.5, l~ In general ,  the purpose  of plain spine films 
is to detect mal ignancies ,  infections, inflammatory 
spondyloarthropathies ,  or fractures, s ince these  di- 
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a g n o s e s  m a y  requ i re  speci f ic  the rapy .  Distin- 
guishing among  "mechanical"  causes  of pain is 
less important, s ince initial therapy is almost  al- 
ways  symptomatic  irrespective of the exact  diagno- 
sis. Furthermore, plain films are  not helpful in the 
diagnosis  of several  mechanica l  lesions, such as  
herniated discs and spinal  stenosis.  

From these  considerat ions,  select ive criteria 
for ear ly  lumbar  sp ine  r ad iography  have  been  
proposed, b a s e d  on clinical findings, e" ~2, 13 While 
such criteria have  been  widely  disseminated,  ~4, ~s 
there are few da t a  to indicate  how many  films 
would be  saved  by  applying them, or how often 
serious d iagnoses  might be  overlooked. 

We therefore collected clinical da ta  prospec- 
tively on walk-in pat ients  with low back pain, ex- 
amined  actual  x-ray utilization, and  a s s e s s e d  the 
potential  effects of apply ing  selective criteria for 
x-ray utilization. 

METHODS 

Patients and Data Collection 

All pat ients  sought  t reatment  for back pain be- 
tween March 1982 and  May 1983 at a walk-in clinic 
affil iated with the University of Texas Health Sci- 
ence Center at San Antonio. Only pat ients  includ- 
ing back pain  in their chief complaint  were con- 
s idered.  Pa t ien ts  were  examined  by  houses ta f f  
p h y s i c i a n s  from the d e p a r t m e n t s  of Medicine,  
Family Practice, and Surgery, under  the supervi- 
sion of faculty physicians.  History and physical  ex- 
aminat ion da ta  (65 items) were  recorded on a stan- 
dard  coding form adap ted  from previous s tudies  of 
back pain. 6' s 

The decis ion to order x-rays was  in each case  
made  by the houseofficer,  without faculty consulta- 
tion. Since x-rays could have  been  ordered on a 
recent previous visit or might be  ordered for a fol- 
low-up visit, we  rev iewed computerized radiology 
records to identify any lumbar  spine films obta ined  
during periods six months before and six months 
after the index visit. Most of these  "study" films 
(84%) were ob ta ined  on the day  of the index visit or 
within six days  thereafter.  

We used  official x-ray reports as  the source of 
x-ray diagnoses .  These interpretat ions were  per- 
f o r m e d  by  f a c u l t y  r a d i o l o g i s t s  or h o u s e s t a f f  
radiologists with faculty supervision.  The radiolo- 
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gists  h a d  a v a i l a b l e  a n y  c l in ica l  h i s to ry  p rov ide d  by  
the  p r im a ry  phys i c i an .  In e a c h  case ,  an t e ropos t e -  
r iot  a n d  l a t e ra l  v i ews  of the  l u m b a r  sp ine  w e r e  
ava i l ab l e ,  a n d  a d d i t i o n a l  v i ews  w e r e  o b t a i n e d  in 
some cases. 

Patients were excluded if max imal  pa in  oc- 
curred above TI2, or if there was evidence of prob- 
able ur inary  tract disease. Women less than 45 
years old who were not pract ic ing contraception 
and whose last menstrual  periods had occurred 
more than ten days previously were also excluded. 
Final ly,  130 pat ients for whom x-ray use was con- 
s t r a ined  by  pa r t i c ipa t i on  in a c l in ica l  t r ia l  of b a c k  
pa in  t h e r a p y  w e r e  exc luded .  (These  pa t i en t s  w e re  
nea r l y  iden t i ca l  to the  p a t i e n t s  d e s c r i b e d  he r e  wi th  
r e g a r d  to age ,  s ex  d is t r ibu t ion ,  p e r c e n t a g e  s e e k i n g  
c a r e  for  t he  f i rs t  t ime ,  d u r a t i o n  of pa in ,  p r io r  
surgery ,  a n d  x- ray  f indings . )  

X-ray Ordering and Patient Follow-up 

X-rays w e r e  not  o b t a i n e d  for e v e r y  s tudy  sub-  
ject for th ree  r easons :  1) we  w a n t e d  to d e s c r i b e  
ac tua l  u t i l iza t ion  pa t t e rns ,  2) we  w e r e  f i nanc i a l l y  
u n a b l e  to p ro v id e  un i fo rm x- rays  a s  a r e s e a r c h  pro- 
cedure ,  a n d  3) we  cou ld  not  just i fy r equ i r i ng  uni- 
form r a d i o g r a p h y  for c l in ica l  p u r p o s e s  a lone .  

Half  the  sub jec t s  d id  not  r ece ive  x-rays.  Be- 
c a u s e  of this,  a n d  b e c a u s e  x - rays  m a y  be  f a l s e ly  
nega t ive ,  we  sough t  to iden t i fy  a l l  sub jec t s  wi th  
m a l i g n a n c y  or o s t eomye l i t i s  w h e t h e r  or not x- rays  
h a d  b e e n  ob ta ined .  The  hosp i t a l  t umor  reg i s t ry  a n d  
d i s c h a r g e  r ecords  w e r e  u s e d  to iden t i fy  pa t i e n t s  
found  to h a v e  a m a l i g n a n c y  or o s t eomye l i t i s  d u r i n g  
the  six m o n t h s  a f te r  the  ini t ia l  visit, a n d  the  medi-  
cal  r ecords  of a l l  f ebr i l e  pa t i en t s  w e r e  r e v i e w e d  
af te r  six months .  Whi le  this  m e t h o d  might  fail  to 
ident i fy  subjec t s  who  l a t e r  sough t  ca re  e l s e w h e r e ,  
it is l ikely  tha t  mos t  p a t i e n t s  o b t a i n e d  fo l low-up for 
a pa r t i cu l a r  i l lness  a t  the  s a m e  facil i ty;  in a s epa -  
ra te  s tudy  of back  p a i n  p a t i e n t s  a t t e n d i n g  this  cli- 
nic, 75% d e s c r i b e d  our  faci l i ty  a s  the i r  on ly  sou rce  
of care .  

The  en t i r e  s a m p l e  of sub jec t s  (621) w a s  u s e d  a s  
t h e  s t u d y  p o p u l a t i o n .  H o w e v e r ,  for  x - r a y -  
d e p e n d e n t  d i a g n o s e s  such  a s  f r ac tu re  or spondy lo -  
l i s thesis ,  the  s t udy  s a m p l e  w a s  l imi ted  to those  
(311) who  r ece ived  s t udy  fi lms. 

Selective Criteria for X-ray Use 

A list of l 1 c l in ica l  f ind ings  a n d  o ther  indica-  
t i ons ,  a n y  o n e  of w h i c h  s h o u l d  p r o m p t  e a r l y  
r ad i og raph y ,  w a s  d e v e l o p e d  from cr i te r ia  p r o p o s e d  
by  o thers  6" 12, 13. 

I. Age more than 50 years. Patients in this age range 
are more likely than younger patients to have under- 

lying malignancy, osteoporosis, and compression 
fractures. The low yield often cited for lumbosacral 
radiography generally applies to patients under age  
50. s 

2. Significant trauma. A fall from height or external 
trauma (such as a motor vehicle accident) increases 
the risk of a fracture. For this study, lifting, pushing, 
bending, or a fall from standing were not considered 
significant trauma. While such lesser injuries may 
be important for older patients, age itself would be 
an indication. 

3. Neuromotor deficits. Many such patients have 
herniated discs (not visible on plain radiography), 
but lesions such as spondylolisthesis or malignancy 
should be excluded. Isolated sensory deficits were 
not an indication. 

4. Unexplained weight loss. An unexplained weight 
loss of more than 10 pounds over the preceding six 
months warrants  consideration of malignancy or 
osteomyelitis. 

5. Suspicion of ankylosing spondylitis. Calin et al. 
devised five screening questions for ankylosing 
spondylitis, is A positive response to at least four 
questions constituted a sensitive and moderately 
specific screen for ankylosing spondylitis. A patient 
with four or more positive responses and limitation of 
spinal motion (unable to touch floor on forward flex- 
ion) warrants x-ray examination. 

6. Drug or alcohol abuse. Intravenous drug use is an  
impor t an t  risk fac tor  for p y o g e n i c  v e r t e b r a l  
osteomyelitis. Severe alcoholism is associated with 
osteoporosis. Both drug and alcohol abusers are at 
risk for sustaining major injuries while intoxicated, 
often with inadequate recall. 

7. History of cancer. A history of cancer (other than 
skin cancer) should prompt an  examinat ion  for 
metastatic disease. 

8. Use of corticosteroids. Corticosteroids may cause 
osteoporosis and increase susceptibility to infection. 

9. Temperature >-- IO0°F (37.8°C). Fever often accom- 
panies spinal epidural abscess or osteomyelitis. 

I0. Recent visit for same problem and not improved. 
Up to 90% of patients with acute back pain improve 
within four weeks.17 Failure to improve may indicate 
unsuspected systemic illness. A patient who reports 
being seen for the same problem within the past 
month, whose condition has not improved, should 
receive x-ray examination. 

I1. Patients seeking compensation for back pain. 
These patients  usually require radiographic evi- 
dence as a part of any legal proceedings. Physicians 
may also be concerned that these are especially liti- 
gious individuals. 

This  list of s u g g e s t e d  ind ica t ions  w a s  distr ib-  
u t ed  with o ther  m a t e r i a l s  to houses t a f f  p h y s i c i a n s  
in the  wa lk - in  cl inic.  More  in t ens ive  ins t ruc t ion  
w a s  not  conduc ted ,  a n d  x- ray  o rd e r i n g  w a s  not  con- 
s t ra ined .  
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TABLE 1 

Characteristics of Study Patients (n = 621 ) 

Characteristic Mean or Number (%) 

Mean age, years 40.5 (range: 15-86) 

Sex 
Men 293 (47) 
Women 328 (53) 

First medical care for back pain 332 (53) 

Previous back surgery 20 (3) 

Previous spine x-rays 192 (31 ) 

Duration of pain 
<1 month 447 (72) 
>- 1 month 146 (24) 
Unknown 28 (4) 

X-ray findings* 311 (50) 
Normal | 35 (43) 1" 
Disc narrowing or unspecified 

degenerative change, multiple levels 50 (16) 
Single disc space narrowing 13 (4) 
Osteophytes without disc narrowing 19 (6) 
Osteopenia without fractures 27 (9) 
Compression fracture 10 (3) 
Other fracture 4 (1) 
Spondylolisthesis >grade I or unspecified 6 (2) 
Lytic or blastic lesions 2 (0.6) 
Gunshot injury 1 (0.3) 
Ankylosing spondylitis 0 (0) 
Severe scoliosis 0 (0) 
Other findings¢ 44 (14) 

* Listed by major finding only (in cases of multiple radiologic abnormali- 
ties). 

t Percentage of x-ray findings. 
Includes degenerative changes of facets, spondylolysis, Schmorl's 

nodes, mild scoliosis, transitional vertebrae, and other congenital anomalies. 

Classification of X-ray Findings 

We c l a s s i f i e d  r a d i o g r a p h i c  f i n d i n g s  a c c o r d i n g  
to their therapeutic  importance (would they affect 
initial therapy?) and  their diagnost ic  va lue  (could 
they at l eas t  exp la in  symptoms?) .  We did not 
at tempt to measure  an  effect on actual  heal th out- 
comes. Like Liang and Komaroff, 7 we  a s s u m e d  that 
specific t reatment might reduce  days  of suffering 
for pat ients  found to have  osteomyelit is ,  malignan- 
cies, vertebral  fractures, and  inflammatory spon- 
dy loar th ropa th ies .  We a s s u m e d  that  spondylo-  
l isthesis would result in specific therapy only if 
neurologic deficits were  present,  since a trial of 
conservat ive therapy is o therwise  indicated. ~s' ~s 
We a s sumed  that other radiologic d iagnoses  would 
result initially in symptomatic  and  conservat ive 
therapy, and that any  de lay  in their identification 
would not prolong suffering. Examples  are degen-  
erative disc or apophysea l  joint d isease ,  transition- 
al vertebrae,  spondylolysis ,  and mild to modera te  
scoliosis. 

The d iagnos t ic  va lue  of x-ray f indings was  
characterized by label ing  them as  very likely to 

cause  pain, unlikely to cause  pain, or ques t ionably  
related to pain. For this purpose,  we  used  a classi- 
fication proposed by Nachemson 5 and  modified by 
White and Panjabi.  ~ In this scheme, findings "very 
likely" to c a u s e  pa in  inc lude  spondylo l i s thes i s  
(moderate to severe), multiple narrowed interver- 
tebral  disc  spaces ,  congeni ta l  kyphosis ,  severe  
scoliosis ,  os teoporos i s ,  anky los ing  spondyli t is ,  
and Scheuermann 's  d isease .  For completeness ,  we 
added  to this list lytic or blast ic  lesions, fractures, 
gunshot  wounds,  and  certain combinat ions  of find- 
ings. An x-ray was  sa id  to show "explanatory" find- 
ings only if these  d iagnoses  were made.  Findings 
classif ied a s  having ques t ionab le  or no relation to 
symptoms included sp ina  bifida occulta, s ingle 
d i sc  n a r r o w i n g ,  o s t e o p h y t e s ,  face t  a r th ros i s ,  
s ac ra l i za t ion  of a l u m b a r  ve r t eb ra ,  Schrnorl 's  
nodes,  spondylolysis ,  g rade  I spondylolisthesis ,  
and mild to modera te  scoliosis. 

When x-ray interpretations were  ambiguous ,  
one investigator (RAD) classif ied findings as  ex- 
planatory or therapeutic.  The decision usual ly  fa- 
vored an "explanatory" or " therapeut ical ly impor- 
tant" rating, so that our results would, if anything, 
overest imate the yield of x-rays. 

RESULTS 

The history and  physical  coding form was  com- 
pleted for 1,108 patients.  Of these, 487 were ex- 
cluded for the following reasons:  187 had  maximal  
pain above  T12; 79 had  evidence  of urinary tract 
disease;  131 were  women less  than 45 years  old who 
were not practicing contraception and  had  not had  
a menstrual  period within ten days;  130 were  par- 
t icipants in a clinical trial which constra ined x-ray 
ordering; and 37 had  unlocated x-ray or laboratory 
results (some pat ients  had  more than one exclusion 
criterion). The s tudy sample  therefore included 621 
patients,  of whom 311 (50%) received lumbar  spine 
x-rays. Character is t ics  of the s tudy pat ients  a re  
shown in Table 1. 

Actual physic ian  ordering of x-rays did not cor- 
respond well  with the se lected criteria descr ibed 
above.  There were  390 pat ients  (63%) with a crite- 
rion for spine  films, but  only 227 (58%) of these  
actual ly received x-rays. Of 231 pat ients  who had  
no indication for radiography,  84 (36%) received 
films nonetheless .  

Patients with Indications for Radiography 

Table 2 shows the f requencies  of the various 
i nd i ca t i ons  for r a d i o g r a p h y ,  a l o n g  wi th  their  
assoc ia ted  x-ray use  and yields  of important find- 
ings. By indication, the percen tages  of pat ients  
actual ly receiving films ranged  from a low of 36% 
for pat ients  with alcohol or drug a b u s e  to a high of 
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TABLE 2 
X-Ray Indications, Actual X-Ray Use, and Yield of Therapeutically or Diagnostically Important Findings (Total N = 621 ) 

Z3 

Indica/don 

No. (96) of 
Patients Actually 

No. of Receiving 
Patients X-rays 

No. (%) of 
Patients with X-ray 

Findings Related 
to Malignancy No. (96) of 

or Fracture Patients with 
(Therapeutically Explanatory Findings 

Important) on X-ray 

Age greater than 50 years t 88 119 (63) J 3 (10.9) 78 (65) 
Seeking compensation 87 58 (67) 4 (6.9) 11 (19) 
Seen within preceding month, not improved 60 37 (62) 1 (2.7) 13 (35) 
Significant trauma 57 36 (63) 3 (8.3) 8 (22) 
Neummotor deficits 5S 32 (58) 0 (0) 11 (34) 
Suspicion of ankylosing spondylltis 38 19 (SO) 0 (0) 8 (42) 
Unexplained weight loss 37 19 (51 ) 0 (0) 7 (37) 
Drug or alcohol abuse 38 10 (36) 0 (0) 1 (10) 
History of cancer 13 10 (77) 1 (10) 6 (60) 
Temperature >--IO0°F 7 3 (43) 0 (0) 1 (33) 
Using steroids 3 2 (67) 0 (0) 0 (0) 

Total number with indications (some with more than one indication) 390 227 (58) 
None of the above indications 231 84 (36) 
Muscle spasm, in absence of above indications 80 41 (51) 
Severe pain, in absence of above indications 29 15 (52) 

15 (6.6) 91 (40) 
O* (0) 10 (12) 
0 (0) 6 (15) 
0 (0) 3 (20) 

* One patient had transverse process fractures apparently sustained with major trauma two years previously, of no therapeutic importance. 

77% for pat ients  with a history of previous cancer.  
Among the 227 pat ients  with an  indication who 

received films, 91 (40%) had  x-ray findings that 
could explain  their symptoms.  There were  15 pa- 
tients (6.6%) with therapeut ical ly  important x-ray 
findings, including two with lytic or blast ic lesions 
and  13 with vertebral  fractures.  The indication with 
the highest  diagnost ic  yield was  age  over 50 years,  
with 65% of films showing explanatory  findings. 
Patients over 50 a lso  accounted  for 13 of the 15 
therapeut ical ly important f indings (87%). In many  
cases,  explanatory findings were  unrela ted to the 
indication. For example ,  ankylos ing  spondyli t is  
was  not encountered in the group with a high suspi- 
cion of this d isease ,  and no patient  with fever was  
found to have  osteomyelit is .  In every group, many 
of the explanatory  findings were  age-re la ted  (e.g., 
degenera t ive  changes ,  osteopenia).  

Patients without Indications for Radiography 

A m o n g  t h e  84 p a t i e n t s  w h o  r e c e i v e d  s p i n e  
f i l m s  d e s p i t e  t he  l a c k  of  i n d i c a t i o n s ,  o n l y  t en  (12%) 
had radiographic f indings that would  explain  their 
symptoms. Thus, explanatory findings were  over 
three t imes more common among  those with indica- 
tions than those without (p < 0.0001, chi-square). 

No patient  in this group had  therapeut ical ly  
important x-ray findings by  our definitions. Of the 
ten with radiographic findings that might explain 
symptoms, nine had  os teopenia  or mechanica l  le- 
s ions  (degenera t ive  changes ,  spondylo l i s thes i s  
without neurologic deficits). The tenth patient had  

two t ransverse  process  fractures at t r ibuted to a 
rodeo injury two years  previously,  at  which t ime 
x-rays had been  done. 

Pat ients  w i t h  The rapeu t i ca l l y  I m p o r t a n t  
Diagnoses 

A f t e r  r e v i e w  of  t he  t u m o r  r e g i s t r y  a n d  h o s p i t a l  
d i s c h a r g e  reco rds ,  w e  i d e n t i f i e d  f o u r  p a t i e n t s  w i t h  
underlying cancer,  and none with osteomyelit is .  
All four with mal ignancies  had  an indication for 
radiography.  Three were  over age  50 (range: 52-56) 
and the fourth was  a young woman  whose  pain had 
not responded  to conservat ive  therapy.  Two of the 
older pat ients  a lso  had s igns of systemic disease:  
weight  loss or lymphadenopa thy .  Histologic di- 
agnoses  included two lymphomas,  one metastat ic  
prostatic cancer,  and  one retroperi toneal  liposarco- 
ma. Two of the four had  lytic or blast ic  lesions, but  
two had normal lumbar  spine  films. While all four 
ult imately received lumbar  spine films, cancer  w as  
not suspec ted  or ment ioned in the physic ian 's  note 
in three cases.  If we  a s s u m e  our ascer ta inment  of 
cancer was  complete  for all  621 subjects,  the selec- 
tive criteria were  100% sensi t ive (four of four) but 
only 37% specific (231 of 617) for identifying persons 
with mal ignancies .  

Of the 14 pat ients  identified with any fracture, 
13 had  indications for x-ray. Eleven were over age  
50, five had recent trauma, and  three were  seeking 
compensat ion.  The one fracture pat ient  lacking an  
indication had  t ransverse  process  fractures sus- 
ta ined two years  earlier, as  descr ibed  above.  We do 
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not know whether  fractures were present among 
the patients  who did not receive x-rays. However, 
among pat ients  who received x-rays, the selective 
criteria were 93% sensit ive (13 of 14) and  28% spe- 
cific (83 of 297) in identifying fractures. No cases of 
in f lammatory  spondyloar th ropa thy  were identi- 
fied, though cases  may  have been missed among 
patients who were not x-rayed. 

For the subjects who received x-rays, we can 
summarize by calculat ing the sensitivity and  speci- 
ficity of the selective criteria in identifying pat ients  
with therapeutical ly important x-ray findings. In 
our study, these were limited to mal ignancies  (two 
positive films) and  fractures (14). If we assume the 
old t ransverse  process fractures were not ther- 
apeutical ly important, then the sensitivity of the 
criteria was  100% (15 of 15), but the specificity only 
28% (84 of 296). For explanatory findings, the criteria 
were 90% sensit ive (91 of 101) and  35% specific (74 of 
210). 

Utilization under Different Strategies 

If x-rays had  been ordered for all patients,  as  
some authors advocate,  621 lumbar spine studies 
would have been performed. Strict use of the selec- 
tive criteria proposed here would have resulted in 
390 studies, a substant ia l  savings over the strategy 
of uniform x-ray use. However, the clinic physi- 
cians actual ly ordered even fewer studies (311) than 
the selective strategy, since many  patients  with 
indications did not receive x-rays. If repeat films 
could be shown to be unnecessary  for most pat ients  
with prior studies,  the selective s t ra tegy might 
prove more parsimonious,  since 38% of patients  
with x-ray indicat ions reported having previous 
films. 

DISCUSSION 

In this walk-in clinic, a surprisingly large pro- 
portion of pat ients  with low back pain  (nearly two 
thirds) had  indications for radiography according 
to previously proposed criteria, but many  of these 
did not actual ly receive x-rays. The number of pa- 
tients with indications was  greater  than the num- 
ber who received x-rays. Thus, use of the selective 
criteria might not result in reductions over current 
practice. 

Our d a t a  sugges t  that  use of the select ive 
criteria would be safe, rarely overlooking ther- 
apeutical ly important findings. This confirms the 
impressions and  da ta  of others, s-8 Indeed, use of 
these indications might reduce the chance of miss- 
ing important findings in comparison with the less 
systematic pattern of ordering actual ly  used by the 
clinic physicians.  Although the housestaff  were in- 
formed of recommended indications for radiogra- 

phy, their ordering decisions did not correspond 
wel l  wi th  t h e s e  i n d i c a t i o n s .  The p h y s i c i a n s  
appeared to use their es t imates  of pain severity and  
the presence of muscle spasm in decision-making, 
but these findings in isolation were not associated 
with the presence of mal ignancies  or fractures. 

Among the x-ray criteria we used, the age  crite- 
rion had  the highest  diagnost ic  (and potential  ther- 
apeutic) yield. While several  of the individual  x-ray 
indications did not provide any  therapeutical ly im- 
portant x-ray findings (e.g., neuromotor deficits, 
weight loss, fever), there were few patients  in these 
groups. The est imate  of yield is therefore unstable,  
and  we would be reluctant to el iminate these as  
indications for radiography.  

If we a s sume  that mal ignancies  and  vertebral 
fractures were the only radiographic d iagnoses  re- 
quiring specific therapy, then their prevalence in 
patients with radiographic indications was  at least  
3.8% (15 of 390:2 films demonstra t ing cancer, 13 
with fractures). This figure might be somewhat  
higher if all pat ients  had  received x-rays. Based on 
the cost-benefit ana lys i s  of Liang and  Komaroff, 
performing x-rays in this group would cost between 
$91 and  $246 per day  of suffering averted. 7 Among 
patients without indications, there were no malig- 
nancies,  and  the only fracture was  a transverse 
process fracture discovered two years  earlier, not 
requiring therapy. We could not argue  for any  ther- 
apeutic benefit among  these patients.  

There are some important l imitations to our 
data.  We cannot be sure that our ascer ta inment  of 
serious d i seases  among  the study patients was  
complete. If pat ients  with cancer or osteomyelitis 
sought care elsewhere after the index visit, they 
might not appear  in our tumor registry or discharge 
data.  However, we believe that this is an  unlikely 
possibility because  another  study found that most 
pat ients  using our clinic described our facility as  
their only source of care. We had  no independent  
means  of identifying pat ients  with fractures, spon- 
dylolisthesis, or spondyloarthropathies,  and  these 
may have been missed in pat ients  who were not 
x-rayed. Thus, we are less confident about the sen- 
sitivity of the selective criteria in identifying pa- 
t ients  wi th  t he se  condi t ions .  Fur thermore ,  di- 
a g n o s e s  such  a s  a n k y l o s i n g  s p o n d y l i t i s  a n d  
osteomyelitis are quite rare, probably occurring in 
fewer than one per thousand pat ients  with acute 
low back pain. 21 It is not surprising that none were 
found in a study of this size, and  we cannot draw 
conclusions about the sensitivity of the selective 
criteria for these conditions. 

It should be noted that even expert radiologists 
often disagree on the presence or absence  of many  
lumbar spine abnormali t ies .  7 In addition, the clin- 
ical history provided on the radiology request form 
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may bias  interpretations. Thus, even the presence 
of a given abnormality may somet imes  be debat- 
able, let a lone its explanatory or therapeutic im- 
portance. 

A l t h o u g h  w e  c o l l e c t e d  c l i n i c a l  data  in a 
prospective manner, the x-ray criteria were appl ied 
retrospectively.  There is no way  to know what  
would have  happened  if these  criteria had been 
explicit ly used  by phys ic ians  in their decis ion-  
making. In fact, a combination of clinical judgment 
with the criteria might lead to better results than we  
estimated. As with any patient care algorithm, use  
of these criteria is not intended to supplant clinical 
judgment, but to help inform that judgment.  

Our clinical population,  which is largely indi- 
gent  and Hispanic,  is not representative of the 
g e n e r a l  p o p u l a t i o n .  If c a r e - s e e k i n g  pat terns  
among  our patients differ substantial ly  from those 
of other patient  groups,  the yield of important 
radiographic f indings may a lso  differ. For exam- 
ple, if poverty or cultural factors delay seeking care 
for back pain, our sample  may include an unusual-  
ly large proportion of patients with indications for 
x-ray or with important radiographic lesions.  Stud- 
ies in other locations are needed to determine the 
generalizability of our findings. 

Our data support the safety and value  of ap- 
plying select ive x-ray ordering criteria in the eval-  
uat ion  of pa t i en t s  with  low back pain.  These  
criteria are most  appropriate for use  in primary 
care. Their application may not result in a substan-  
tial change  in the current vo lume of x-ray use,  
however, unless  a clinical policy regarding repeat 
radiography is added to the criteria presented here. 
Since as  many  as  96% of repeat s tudies  reveal  
either no change  or expected heal ing  or degenera-  
tive processes ,  22 this may be one way to refine the 
selective criteria to further limit the number of stud- 
ies performed. 
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