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Routine preoperative chest x-rays are still widely employed 

worldwide, although results of  man~ studies do not support their 

broad utilization. A protocol for selective ordering of preopera- 
tive chest x-rays, according to the patien2"s clinical status, 

medical history and scheduled ~'urgery, was developed and 

implemented in o teaching hospital in Paris The utilization of 
the protocol during a one-year perwd was evaluated. Eleven 
hundred and one chest x rays were ordered in 3866 patients (28 
per cent). Five hundred and sixty -eight x -rays (52 per cent) were 
abnormal. One hundred and sixty.six (15 per cent) were 
considered useful by the anaesthetists, who took into account the 
entire hospital course, tdt/tough only 51 (.5 per cent) had an 
impact on the surgical plan or anaesthetic management. Among 
the 2765 patients who did not have a preoperative chest x-ray, 
two patients could have benefited from the chest x-ray, in the 
view of anaesthetists. Chart re view for these two patients and for 

patients who hnd perioperatixe complications in the absence of a 
preoperative chest x-ray revealed that no complications could 
be linked to the lack of preoperative chest x-ray ordering. This 
study shows that the abandonment of  routine ordering of  
preoperative chest x-rays does not produce adverse effects on 
patient care. 
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Routine preoperative chest x-rays have been previously 
suspected IO be inefficient at several levels: inadequate 
technical quality of x-rays is not uncomnlon; t'2 unexpected 
abnormalities are rare 3 and they seldom lead to initiation 
or modification of medical ag;tiorts, a the baseline value of 
preoperative chest x-rays could not be proved; s decrease 
of preoperative ordering in some places was not fol]owed 
by any increase of perioperative morbidity. 6 These facts 
have led many to recommend abandonment of routine 
preoperative chest x-ray ordering. 5"7'9 

However, routine preoperative chest x-rays are still 
widely ordered. Fifty per cent of all radiologic procedures 
worldwide are chest x-rays, 7 many of them being per- 
formed preoperatively. In France preoperative chest 
x-rays are performed in 60 per cent of patients undergoing 
surgical procedures, s 

Evaluation studies have also proved other routine pre- 
operative tests to be of little benefit and selective ordenng, 
based on clinical examination, medical history, and 
scheduled surgery, has been advocated to replace routine 
ordering. A protocol for selective ordering of t2 preopera- 
tive tests, including the chest x-ray, was developed by one 
of us (C. Bl6ry). We previously reported the assessment 
of its utilisation during one year in a teaching hospital, m 

This paper reports results from this study dealing 
specifically with preoperative chest x-rays. 

M e t h o d s  

The study was conducted at Rothschild Hospital (Paris), a 
teaching hospital with 230 beds for adult general, ortho- 
paedic, plastic, gynaecologic and obstetrical surgical 
procedures. All patients having operations or investiga- 
tions under general or regional anaesthesia (but not local 
infiltration) from October 17, 1983 to October 15, 1984 
were included in this study. Only data on the first 
operation or investigation for each patient during the 
study period were considered for analysis. 

Chest x-rays were ordered after a full clinical history 
and examination had been taken. Indications for the 
ordering of preoperative chest x-rays were any lung 
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diseases, any cardiovascular diseases, known malignant 
diseases, major surgical emergencies (e.g., peritonitis, 
multitrauma), current smoking history in patients more 
than 50 years old, immunodepressiort (malnutrition, 
steroid therapy, chemotherapy) and lack of a prior health 
examination in immigrants. 

There were 44 physicians potentially involved in the 
ordering of preoperative chest x-rays: 22 anaesthetists, 
including ten full-time physicians and 12 residents, and 
22 surgeons, including 11 full-time physicians and 11 
residents. All were aware of the purpose of this study and 
gave their consent to use the protocol in all patients, but 
they remained free to depart from ordering recommenda- 
tions. In practice, chest x-rays were mostly ordered by 

full-time anaesthetists for elective surgery (preanaesthetic 
visit) and by surgical residents for emergencies (hospital 
admission). All chest x-rays were ordered on special 
forms that were kept near a prominent display of the 
protocols. 

Anaesthetists completed a two-part data form specially 
designed for the study. This form was prospectively 
completed at each stage of care from the preanaesthesic 
visit to the recovery room and included data on clinical 
history and examination, scheduled and actual surgery, 
and preoperative testing. Chest x-rays findings (cardio- 
thoracic ratio, parenehymal nedenla, atelectasic or focal 
infiltrate, pleural abnormality) and their effect on surgical 
plan (cancellation, delay or modification), on pre- and 
peroperative therapy, on further investigations and on 
anaesthetic management were recorded prospectively. 
Chest x-rays findings and their effect on medical deci- 
sions were recorded as reported by the anaesthetist 
involved in patient care. 

When the patient was discharged or was to have another 
procedure, the anaesthetist in charge of the patient 
p~ovided further ~nformation on postoperative complica- 
tions, test ordering, and outcomes, and was asked to give 
an opinion on the usefulness of the preoperative chest 
x-ray that had been ordered and on the potential useful- 
ness of chest x-rays that had not, considering pre-, per- 
and postoperative events. 

After all data were collected, a computerized analysis 
was performed to assess the following elements: 
I Abnormality. Chest x-rays abnormalities were defined 

as any pleural or parenchymal abnormalities or eardio- 
thoracic ratio equal to or greater than 0.5. 

2 Recommendation for ordering. Chest x-rays were 
recommended in the presence of indications for order- 
ing, as described previn~sly. Thus, chest x-rays could 
be (i) recommended and ordered, (ii) recommended but 
not ordered, (iii) not recommended and not ordered, 
and (iiii) not recommended but ordered. 

C A N A D I A N  J O U R N A L  OF A N ~ t E S T H E S I A  

3 Usefulness of ordered chest x-rays was defined as 
abnormal results that had an effect on surgical plan, on 
therapy, on anaesthetic management, or on further 
investigation. 

4 Potential usefulness of not-ordered chest x-rays was 
defined as the occurrence of perioperative pulmonary 
or cardiovascular complications. 
This automated assessment of usefulness or potential 

usefulness was compared to anaesthetists assessment. In 
addition, we assessed the relation between the usefulness 
of chest x-rays (evaluated by both methods) and ordering 
recommendations. 

Results 
The study included 3883 patients of whom 3866 had 
information available suitable for analysis. Characteris- 
tics of patients and operations are shown in Table 1. A 
preoperative chest x-ray was ordered in 1101 patients (28 
per cent). All ordered chest x-rays were performed. 

Abnormalities 
Half of the ordered chest x-rays were reported to be 
abnormal (568 out of 1101, 52 per cent), among which 23 
per cent (133 out of 568) were considered as unexpected 
by anaesthetists. 

Table I1 displays chest x-rays abnormalities in relation 
to age. Four hundred and sixty patients had a eardi0thoracic 
ratio ~0.5,  but it was ->0.55 in only 156 patients, mainly 
in patients older than 55 or presenting with cardiac disease 
or hypertension. Atelectasis or focal infiltrate were 
observed mostly in patients with chronic obstructive 
pulmonary diseases, cardiopathy or in migrants without 
prior health examination. Oedema was mostly observed 
in patients with cardiac disease or acute abdominal 
diseases. Pleural abnormalities were mostly sequelae of 
previous pulmonary diseases. No lung cancer was detected 
in 150 heavy smokers ->50 years of age, and no 
pulmonary metastases were observed an 216 patients with 
malignant disease. 

Impact of chest x rays on mech'cai deci~'ions anti usefi<lness 
Chest x-rays led to modification of medical decisions in 
51 patients (five per cent of 1101): surgical procedure was 
delayed or cancelled in three patients, treatment was 
instituted or modified in 21 patients and anaesthetic 
management was influenced in 27 patients. Only these 51 
chest x-rays were considered useful by the computerized 
analysis, according to our previous definition. 

In the view of the anaesthetists, 166 preoperative chest 
x-rays were useful at some time during the hospital course 
(15 per cent of 1101), of which 42 chest x-rays were also 
found useful by automated analysis, 41 were normal chest 
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Major Minor Diagnostic Obstetricul 
surgery surgery procedure procedure Total 
(1393) (1683) (291) (482) (3849) 

N % N % N % N % N % 

Age 
<35 383 28 953 
35-54 367 26 400 
55 74 353 25 207 
>75 285 21 123 

Sex 
M 615 44 672 
F 778 56 101 l 

Associated corJditions 
None 390 28 883 
Lung disease 198 14 194 
Cardlovaseular disease 420 30 260 
Renal disease 109 8 79 
Hepatic disease 37 3 19 
Malignant disease 226 16 27 
Infectious disease 134 10 91 
Haemoslasis dis~asn 26 2 ] 4 
Diabetes 68 5 32 
Anaemia 64 5 ] 1 
Major acute condition 182 13 47 
Alcoholism lOl 7 101 
Long-term treatmem 3~;2 27 196 
Thrombosis risk factors 318 23 22 l 
Denutrition 90 7 17 

Operation 
Elective 1053 76 1317 
Emergency 340 24 366 

Morbidity-mortality 
Peroperative, 94 7 39 
including death l - -  0 
Postoperative, 472 34 101 
including death 40 3 0 

57 170 58 429 89 1940 50 
24 66 23 53 II 886 23 
12 42 14 - -  - -  602 16 
7 13 5 - -  - -  421 11 

40 86 30 0 - -  1372 36 
60 205 70 482 100 2476 64 

53 125 43 314 65 ]7]2 44 
12 27 9 21 4 440 II 
15 45 16 59 12 784 20 
5 13 5 14 3 215 6 
l 3 1 4 1 63  2 

2 14 5 0 - -  267 7 
5 35 12 4 1 265 7 
I 2 l 2 - -  44  I 

2 9 3 4 1 113 3 
I 10 3 9 2 94  2 

3 18 6 30 6 277 7 
6 10 3 5 I 217 6 

12 53 18 48 I0 679 18 
13 30 10 43 9 612 16 

1 10 3 2 - -  119 3 

78 218 75 155 32 2743 71 
22 73 25 327 68 1106 29 

2 7 2 18 4 158 4 
- -  0 - -  0 - -  1 - -  

6 14 6 59 22 646 17 
- -  0 - -  0 - -  4 2  1 

x-rays and 83 were  abnormal  ches t  x- rays  without  any  

reported impact  on surgica l  or  anaesthet ic  plan.  

Potential usefulness o f  chest x-rays not performed 
Twen ty - seven  hundred and s ix ty- f ive  patients  (72 pe r  

cent) had no preopera t ive  ches t  x - rays .  The  anaesthet is ts  

felt that a ches t  x - ray  would  h a v e  been potential ly useful 

in two patients:  the  first  pat ient  was  a 43-year-o ld  m a n ,  a 

s m o k e r  and an i m m i g r a n t ,  who  had had a pr ior  health 

examina t ion  and w h o  underwen t  an append icec tomy .  He  

presented no p u l m o n a r y  compl ica t ion  but exper i enced  a 

postoperat ive  fever .  A pos topera t ive  ches t  x - ray  was  

per formed but it had no inf luence  on the medica l  

decisions.  In fact ,  in this case ,  only the pos topera t ive  

chest  x- ray  was  useful  to rule ou t  a lung  infect ion.  The  

second patient  was  a 72-year -o ld  m a n ,  wi th  chronic  

obstruct ive pu lmonary  d isease ,  w h o  underwen t  a surgical  

procedure for  neuro logica l  d i sease .  H e  deve loped  post-  

operat ive fever ,  p n e u m o n i a  and respi ra tory  insuf f ic iency .  

Six  pos topera t ive  ches t  x- rays  w e r e  p e r f o r m e d  to assess  

therapy.  In  this case  a p reopera t ive  ches t  x - ray  should 

have  been ordered ,  accord ing  to the protocol .  

Based on occur rence  o f  intra- or  pos topera t ive  pu lmo-  

nary or  ca rd iovascu la r  compl i ca t ions ,  au tomated  analys is  

found that a ches t  x - ray  wou ld  h a v e  been  potent ial ly  

useful in 19 patients.  Char t  r e v i e w  for  each  o f  these  
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TABLE II Abnormalities in relation to age 

Cardiothoracic ratio 

~0.5 ~0.55 

Age N N % N % 

Parenchymal 
abnormality 

P~ural 
abnormali~ 

N % N % 

<35 147 17 12 7 5 It 7 5 3 
35-54 227 56 25 7 3 24 11 17 g 
55-74 393 164 42 43 II 40 10 36 9 
~75 329 223 68 99 30 65 20 35 11 
Total 1096" 460 42 156 14 140 13 93 8 

*Data on age were missing for 5 patients. 

patients showed that a preoperative chest x-ray would not 
have helped to avoid complications or improve therapy. 

Among the 44 deaths (out of 3866 patients), only one 
occurred in a patient that had no preoperative chest x-ray: 
an 82-year-old woman died after four days of postoperative 
coma, without any pulmonary or cardiac complication. 
Her death could not be linked to the lack of a preoperative 
chest x-ray. 

Patients in whom a preoperative chest x-ray had not 
been ordered were those who had less per- or postoperative 
complications (Table III). The ordering of preoperative 
chest x-rays was more predictive of perioperative compli- 
cations than was an abnormal result in patients who had a 
preoperative chest x-ray. 

Agreement between actual ordering and protocol 
recommendations 
According to the protocol recommendations, 1426 chest 
x-rays should have been ordered; 271 chest x-rays were 
ordered although they were not recommended, and 596 
were not ordered although they were recommended. 

Table IV gives the rate of ordering of preoperative chest 
x-rays in all indications that were selected for the 
protocol. The low percentage of prescription for migrants 
is striking, but most of migrants were pregnant women. 

Usefulness of ordered chest x-rays according to protocol 
recommendations 
In the view of the anaesthetists, 150 of 830 recommended 
chest x-rays were useful (18 per cent), however, only 16 
of 271 non-recommended chest x-rays were considered 
useful (six per cent). 

Based on abnormalities with an impact on medical 
decisions, the computerized analysis found respectively 
47 of 830 (six per cent) and four of 271 (1.5 per cent) 
cases, 
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Postoperative chest x-rays 
Twenty-four per cent of patients with preoperative chest 

x-rays had at least one chest x-ray during the postopera- 
tive period, especially when the preoperative chest x-ray 
showed oedema or ateleetasis, or in patients older than 50 
when pulmonary or cardiac complications occurred. 

Two per cent of patients without a preoperative chest 
x-ray had at least one chest x-ray during the postoperative 
period. 

Discussion 
This study confirms that routine ordering of preoperative 
chest x-rays can be abandoned without altering patient 
care. No death or pulmonary complication could be linked 
to the lack of preoperative chest x-ray ordering. Patients 
in whom preoperative chest x-rays were not ordered were 
also those who had fewer per- or postoperative complica- 
tions. In only two situations did anaesthetists consider that 
a preoperative chest x-ray would have been potentially 
useful, but in one case its ordering was in fact recom- 
mended by the protocol because of known pulmonary 
disease, and in the second case the potential usefulness 
was doubtful. 

Selection of patients on the basis of clinical indications 
for chest x-ray ordering explains in part the high rate of 
observed abnormalities (52 per cent of performed chest 
x-rays). However, the abnormality rate is also gready 
influenced by setting limits to normal range: raising the 
normal limit of the cardio-thoraeic ratio from 0.50 to 0.55 
reduced the overall rate of abnormal chest x rays from 52 
to 31 per cent. In fact, the abnormality yield is not in itself 
helpful for the evaluation of test usefulness. What is 
needed is a measure of the degree of abnormality usually 
associated with some action or decision related to the 
patient's care. Such definition of usefulness led to a large 
discrepancy between abnormality and usefulness rates in 
our study: nine per cent of the abnormal chest x-rays 
(51/568) had an impact on surgical and anaesthetic plans. 
Two retrospective studies dealt with impact of chest 
x-rays in patients with suspected chest disease. Thomsen a 



Chai'pak el aL: ORDERING OF PREOPERATIVE CHEST X-RAYS 

TABLE I11 Complications related to ordering and results 

Preoperutive chest x-rays 

Ordered Ordered 

Not ordered and normat and abnorma~ 

N = 2765 N ~ 533 N - 568 

Perolxrativc complications 2.7% 6.7% 10,4% 
Postoperative Fulmonary complications 0.9% 12.0% 20.0% 
Postoperative cardiac complications 0.7% 5.0% 14.0% 
All c~mplications 10.0% 39.0% 52.0% 
De~ths 0 03% 1.6% 9.2% 
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TABLE IV Rates of ordering for all indications selected in the protocol 

Indications N Ordering 

Hypertension 336 57% 
Ischaemic cardiopathy 152 82% 
Nonischaemic eardiopatlly 99 71% 
Other cardiovascular diseases | 49 46% 
Asthma 112 29% 
Chronic obstrttcfive pulmonary diseases 117 79% 
Other pulmonary diseases 214 71% 
Major surgical emergencies 55 87% 
Malignant diseases 268 81% 
Smokers > 50 years old 203 74% 
Migratm, without prior health examination 120 23% 

found significant abnormalities on preoperative chest 
x rays in 24 per cent of 695 patients with cardiopulmonary 
problems, but only two had changes in therapy. On the 
other hand, Hauberk ~ identified 64 patients with sus- 
pected cardiopulmonary disease; 24 of them had abnormal 
chest x-rays, 11 of whom had changes in therapy. 
Usefulness of preoperative chest x-rays was even greater 
in the view of anaesthetists (15 per cent of ordered chest 
x-rays), who took into account what happened during the 
hospital course. This could reflect some aspects of 
evaluation of usefulness that are difficult to grapple with, 
such as importance of normal findings (41 normal chest 
x-rays were considered useful by anaesthetists), prognostic 
assessment, need for reassurance or different conception 
of usefulness (83 abnormal chest x-rays were considered 
useful by anaesthetists although they had no impact on 
pro- or peroperative medical decisions). 

Although all potential prescriptors had given their 
consent to use the ordering protocol, ordering of the 
preoperative chest x-rays did not fit exactly' with protocol 
recommendations. This shows that there is a gap between 
the acceptance of the idea of selective ordering and the 
utilization of the protocol recommendations, even in a 
research purpose. In addition, it is likely that the ordering 
protocol was not perfect. This is confirmed by the fact that 

some of the chest x-rays that were ordered although not 
recommended were found useful (six per cent in the view 
of anaesthetists and 1.5 per cent by automated analysis). 
Improvement of the ordering protocol could be achieved 
by taking into account other elements that are not easy to 
define simply (more detailed characteristics of patients in 
order to fit better with individual situations). However, 
the utilization of such an optimized but more complicated 
ordering protocol in routine medical activity might be 
more hazardous. The ordering protocol should then remain 
a guideline and not become standard for prescribing. 

We acknowledge limitations of our study: the ideal 
study would have been a randomized comparative trial 
allocating patients to receive or not receive a routine 
preoperative chest x-ray. 9 The end points would be death 
or major morbidity. As they are quite infrequent (overall 
mortality during hospital stay was I. 1 per cent in our 
study) and are expected to be weakly related to preopera- 
live tests results, such a study would require too many 
patients to have a reasonable chance of showing a 
difference, even if it does exist. 

It is, however, likely that sufficient scientific informa- 
tion was available before this study to pernlit abandolmlent 
of routine ordering of preoperative chest x-rays. It is then 
questionable whether implementing such a study was 
justified or whether further studies should be conducted, 
as they are quite costly and time consuming. 

Our study provided the opportunity to experiment on 
the three stages that Fowkes and Roberts t2 described 
to secure changes in test-ordering: the first stage is to 
introduce in surgical and anaesthetic departments the idea 
that routine preoperative ordering might be useless and to 
obtain a consensus among physicians; the second stage is 
the introduction of guidelines into clinical practice, with 
education of hospital staff, and the third stage is the 
sustained implememadon of the guidelines during the 
study period. Those guidelines may have been better 
accepted because they were part era study than they would 
have been in another context. It seems that implementa- 
tion of evaluation studies provides local opportunities to 
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intmcluce changes in medical practice, even when the 
scientific necessity of the study is not obvious. 

In conclusion, it is possible to abandon routine ordering 
of preoperative chest x-rays without undesirable effects 
on patient care and outcome. Implementing guidelines for 
the ordering of  tests in a research context may facilitate 
their acceptance by clinicians, 
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R6sum6 
Le clich~ thorucique pr~op~ratoire de routine est encore 

Iargement prescrit, bien que los rdsuttats de nombreuses ~tudes 
permettent de douter de son intdr~t. Une stratdgie de prescrip- 

tion sdlective du clich~ thoracique prdopdratoire d partir de 

;' interrogatoire, de l'exnmen clinique et de l'acte prdvu a dt~ 

d~fiaie et dvalu~e pendant un an dons u ,  h6pital universitaire 
parisien. 1101 clich~r thoraciques prdopdraloires ant dtd 

r~atis~s chez les 3866 patients cons~cutifs lucius dans I'dtude 

(28 pour cent). 568 ctic'hd dtaient anormaux (52 pour cent), 166 

(15 pour cent) ant it~ jugds utiles par les anesth~sistes fl un 

moment quelconque de l' hospitalisatian, alors que 51 seulement 

( cinq pour cent) ant eu un impact sur les d~cisions chirurgicales 

ou anesth~siqaes prd ou peropdratoires, Les anesth~sistes ant 

regrett~ l'absence de clich~ thoracique pr~op~ratoire chez dew: 

patients parmi les 2765 qui n'en ont pas eu. Une analyse des 

dossiers mddicatcc a permis de vdrifier que t' absence du clichd 

thoracique prdopdrarolre n'dtait pas d l'origine de complica- 

tions cardioputmonaires oa de decks ehez tes patients concern~s. 

En conclusion, ce travail montre que la prescription de routine 

du clich~ thoracique pr~.opffratoire pout ~.tre abanclonnde au 

profit d'une prescription s~lectiue sans air, rat la sant~ de~ 

patients. 


