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 = INTRODUCTION = 
 
 
When chest X-rays are ordered it is normally because they are clinically indicated to 
confirm the presence, or extent, of an already suspected illness. However they are 
sometimes carried out as a matter of routine before surgery or upon admission of patients 
to hospital; such X-rays are not done to make a specific diagnosis, but to find unsuspected 
pathology which, undetected, might increase the risk of complications at the time of 
surgery. Another reason they may be ordered is to have on hand a baseline reference that 
may facilitate interpretation of later films. Such X-rays will be referred to as routine. 
 
During the last 20 years many have expressed doubts concerning the need for routine X-
rays on admission of a patient to hospital in the absence of a medical history or a clinical 
examination suggesting increased risk of post-operative pulmonary complications 
[Lurie,1987; Fowkes, 1986]. Suggested exceptions are for people who have high risks of 
pulmonary lesions, such as smokers over 50 years of age, and immigrants who have not 
had a medical examination for more than a year [Kerr, 1974]. 
 
Several official organizations have reached similar conclusions. Thus, in 1983, the US 
Department of Health and Human Services recommended that "preoperative chest X-rays 
not be automatically required for the admission of a patient to the operating room" [US 
Department HHS, 1983, 1986], while a scientific group from the World Health Organization 
concluded that if the clinical examination is done carefully and does not show any signs of 
pulmonary disease, a preoperative chest X-ray is not necessary [WHO, 1983]. Following a 
review of the subject, the Swedish Council on Technology Assessment in Health Care 
concluded that "chest X-rays should not be routinely carried out" [SBU, 1989]. In the same 
vein, the Corporation professionnelle des médecins du Québec does not include a chest X-
ray as a routine examination in the "Guide de l'exercice de l'anesthésie" but suggests that it 
should be done "in accordance with medical indications" [Corporation, 1981]. 
 
Despite these opinions several hospitals, including university hospitals, continue to perform 
X-rays on every patient before any surgery. An investigation carried out in 1990 by the 
Service de technologie biomédicale of the Ministère de la Santé et des Services sociaux 
revealed that of the 162 institutions in Quebec that have a radiology service, 102 
performed routine X-rays before any surgery, including non-thoracic surgery [Desmarais, 
1991]. 
 
Because of the discrepancy between such opinions and the practices of some hospitals, 
the Conseil d'évaluation des technologies de la santé undertook a review of the published 
evidence relating to the value of routine preoperative chest radiography. 
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 = REVIEW OF THE EVIDENCE = 
 
 
We searched for all articles relating to routine radiography using the Medline database and 
references listed in reviews and periodicals published between 1966 and 1991 in French, 
English, and Spanish, or in other languages, if the articles included an adequately detailed 
summary in one of these languages. 
 
To estimate the frequency of X-ray abnormalities in comparable populations, we also 
examined reports of routine chest X-rays carried out on other categories of patients; for 
example, patients at the time of admission to hospital, women having prenatal 
examinations, or patients in geriatric hospitals. In the past, routine X-rays were carried out 
during prenatal examinations to detect tuberculosis, an illness that can become 
accelerated during pregnancy. They were also performed for different reasons on patients 
upon admission to hospital, most commonly to detect chest infections in elderly or 
psychiatric patients. 
 
Reducing the risk of complications of anesthesia or surgery 
 
No studies have been able to establish that routine preoperative chest X-rays minimize the 
risk of complications. For example, in a review of the files of 803 patients who were 
operated on for varicose veins and inguinal hernia, no evidence was found that routine 
chest X-rays influenced the treatment [Delahunt, 1980]. Similarly Tape and Mushlin, after 
reviewing 341 files of patients admitted for vascular surgery found that any beneficial 
effects of chest X-rays were confined to those patients who already had clinical evidence of 
thoracic disease. Thus, the taking of routine chest X-rays did not influence clinical care 
[Tape, 1988]. 
 
In a retrospective study of 2,765 patients who did not have radiographs before their 
operations, Charpak et al., estimated that only two might have benefited from X-rays. Even 
these two patients' files did not reveal any complications resulting from the lack of this 
information. The authors concluded that stopping routine chest X-rays would not be 
harmful [Charpak, 1988]. 
 
Several other studies failed to demonstrate the usefulness of routine chest X-rays. It is 
difficult to synthetize quantitative data from these studies because of the different 
definitions employed and because of the different characteristics of the populations 
studied. Excellent qualitative reviews have been published [Tape, 1988; Roizen, 1987]. 
However, in addition to qualitative conclusions, we have attempted to extract quantitative 
estimates from those reports which were sufficiently detailed. We approached the question 
as follows : 
 

 

 
 



 
 

The frequency with which new, significant information shows up on a routine X-ray would 
depend on two factors : the prevalence of intrathoracic abnormalities in the background 
population and the reliability of the patient's history and clinical examination. The more 
effective the history and physical examination, the smaller will be the number of 
unsuspected findings detected in a routine examination. What, in fact, is the number of 
such findings? 
 
Table 1 summarizes the data from all the studies published between 1977 and 1990 
relating to patients who had chest X-rays before surgery. The methodology used in the 
studies varied considerably. Eleven were carried out prospectively and 10 were based on 
retrospective reviews of patients' records. Nevertheless, all the studies that contained 
sufficient detailed information to establish estimates of the frequency of abnormalities were 
included. In these 21 studies, the prevalence of abnormal X-ray findings was on average 
10%. 
 
In many of these reports, we could also estimate the frequency with which unsuspected 
abnormalities were detected by routine preoperative chest X-rays, because the number of 
cases with previously known chest abnormalities was reported. In addition, there was often 
the mention of a positive history or clinical examination that would have led to an X-ray 
being carried out on clinical grounds. With this information we calculated the proportion of 
cases in which X-ray abnormalities were truly unsuspected, i.e. would not have been found 
had a routine X-ray not been done. 
 
In all such studies unsuspected intrathoracic abnormalities were found, on average, in 
1.3% of cases (95% confidence interval (CI 95%) 0% to 2.8% (Table 1)). One of these 
series was from an extremely elderly population aged 70 to 94 years [Törnebrandt, 1982]. 
Excluding the data of this series, the average frequency of new unsuspected abnormalities 
was 1.0% (95% CI : 0% to 2.5%). 
 
It was also possible to determine from most of these reports the frequency with which the 
discovery of unsuspected abnormalities on routine preoperative chest X-rays influenced 
management : this was on average 0.1% (95% CI : 0% to 0.6%) (Table 1). The nature of 
the changes in management was rarely described or was described only very imprecisely : 
they generally concerned items such as the ordering of additional tests or consultations, 
the postponement of surgery, or a change in anesthesia. 
 
The information contained in these studies was insufficient to form a judgment on how 
much the health of patients was affected by the changes in management. An occasional 
report indicated how often a routine examination had a subsequent negative effect; for 
example the unnecessary postponement of surgery, or the unnecessary requirement of 
further tests. These negative effects were not always insignificant.  
 

 

 
 



 
 

Table 2 shows the frequency of X-ray abnormalities in 13 other non preoperative studies. 
In these, clinical situations were so different that average rates were not estimated. 
However, it is evident that in most, the prevalence of new unexpected abnormalities was 
low. The lowest prevalence was observed in three studies involving over 18,000 pregnant 
women in which the frequency of unsuspected findings ranged from 0 to 0.1% [Bonebrake, 
1978; Hadlock, 1979; Mattox, 1973]. By contrast, the highest prevalence rates were 
reported in elderly populations [Domoto, 1985; Denham, 1984; Sewell, 1981; Fink, 1981; 
Hubbell, 1985; Törnebrandt, 1982]. 
 
Other authors have also reported that the frequency with which unsuspected abnormalities 
are found increases with age [Michel, 1989; Seymour, 1982; Loder, 1978; Delahunt, 1980; 
Boghosian, 1987; Denham, 1984; Rees, 1976; Roizen, 1987]. However, age is recorded 
imprecisely in most reports and it is thus not possible to establish a quantitative relationship 
between age and frequency of abnormalities discovered in routine examinations. 
 
 
 = DISCUSSION = 
 
 
Frequency of unsuspected findings. 
 
In theory, the frequency of unsuspected abnormalities revealed by routine examinations 
must depend upon the prevalence of chest pathology in the population in question on the 
one hand, and on the reliability with which the clinical examination and the patient's medical 
history are carried out, on the other. As the reliability of the examination and medical 
history decreases, the number of unsuspected abnormalities found in routine chest X-rays 
will increase. It is thus not surprising that the value of routine chest X-rays is greater in 
elderly populations among whom there is both an increase in prevalence of pathology and 
a decrease in the reliability of the medical history. 
 
Similarly it is reasonable to suppose that, when the reliability of the patient's medical history 
decreases for cultural and/or linguistic reasons, especially when this obtains in populations 
with a high prevalence of thoracic abnormalities, the clinical value of routine examinations 
will again increase. Thus, in a study done in Ibadan, Nigeria, the frequency of significant 
unsuspected abnormalities was 22% of 203 patients who were waiting for surgery 
[Ogunseyinde, 1988]. The same trend was observed in a study of the therapeutic and 
clinical impact of routine X-ray examinations done upon admission to hospital in Harare, 
Zimbabwe, where abnormalities were identified on 17% of 427 chest X-rays and led to a 
change in the treatment plan in 5% of these patients [Taylor, 1988]. Similarly, in Thailand, 
19.4% of 1,013 routine examinations done on patients before surgery showed 
abnormalities that brought about changes in treatment in 3.6% [Bhuripanyo, 1990]. From 
this, we conclude that for the reasons mentioned above routine chest X-rays may provide 

 

 
 



 
 

more useful information in some African and Asian populations. 
 
Excluding such populations, Table 1 suggests that, except for very elderly patients, routine 
chest X-rays before elective surgery in industrialized countries are of little value and can be 
expected to reveal the presence of unsuspected abnormalities in only about 0.1% of the 
cases studied.  
 
The value of routine chest X-rays as a clinical baseline reference 
 
Little attention has been paid to the usefulness of routine chest X-rays as a baseline 
reference to facilitate interpretation of further tests. In a study of 350 children, Farnsworth 
et al. concluded that routine chest X-rays before elective pediatric surgery were not 
necessary [Farnsworth, 1980]. On the other hand, in a study of 369 adults, Mendelson et 
al. noted that preoperative examinations had facilitated the interpretation of post-operative 
tests in 21% of the cases and the quality of post-operative care had been improved in 9% 
of the cases [Mendelson, 1987]. This and two similar studies [Seymour, 1982; Michel, 
1989] are, however, impossible to interpret because the cases in which the clinical 
examination detected an abnormality could not be identified and it is thus impossible to 
know for how many of these patients X-rays would have been performed for clinical 
reasons. 
 
Harmful effects of routine X-rays 
 
Apart from wasting resources, there are other reasons to take a critical look at routine 
chest X-rays. The finding of a "positive" result often leads to a "cascade" of diagnostic tests 
such as additional radiography, axial tomography, bronchoscopy, sputum tests, and even 
thoracotomies and lung biopsies, in order to establish that the "positive" result is not 
clinically significant. One study concluded that "the psychological trauma to a patient 
confronted with a false, positive diagnosis can be devastating" [Robin, 1986]. 
 
The risks of cancer from exposure to radiation 
 
The risks of cancer caused by the taking of a chest X-ray are generally considered to be 
negligible. The organs known to be the most sensitive to radiation-induced cancers are the 
lungs, breasts, digestive organs, bone marrow, and the thyroid gland [BEIR, 1990]. The 
risk of cancer from low doses of ionizing radiation, such as those from chest X-rays, is 
estimated by extrapolation from the risks observed in populations exposed to high doses of 
radiation. Recent estimates of the risks of radiation-induced cancers are three to four times 
higher than previous calculations [BEIR, 1990]. 
 
Based on typical doses from chest X-rays and the BEIR V risk estimates, we calculate that 
457,000 routine preoperative chest X-rays could lead to approximately 5 or 6 deaths during 

 

 
 



 
 

the lifetime of exposed people (methods available on request). This number must be 
considered in the perspective of the approximately 82,000 deaths to be expected from 
cancer during the lifetime of an equal number of individuals who have not undergone this 
routine examination. Similar risks were estimated for chest X-rays carried out to detect 
tuberculosis in Japan [Kunamoto, 1985] 
 
Financial considerations 
 
Approximately 457,000 routine chest X-rays are performed each year in Quebec 
(Appendix). The Régie de l'assurance-maladie du Québec (RAMQ) pays $18.75 for each 
X-ray done in a private clinic. When carried out in a hospital, the cost of this test is $23.11 
[Desmarais, 1991]. The total annual cost for these X-rays is thus between $8.6 and $10.6 
million. This figure does not include costs connected with the tests, consultations or periods 
of hospitalization which may follow the finding of insignificant abnormalities. 
 
Even in the absence of accurate data on the clinical value of routine chest X-rays, it is still 
of interest to relate their possible benefits to their costs, based on certain assumptions 
(Table 3). If the direct cost of a chest X-ray is $23 and if we assume (according to the data 
in Table 1) that one out of 100 routine X-rays reveals an unexpected finding, each such 
finding would cost $2,300. Still referring to Table 1, if one test in 1,000 leads to a positive 
change in treatment, each such test would cost about $23,000. Again, not included here, 
are the costs of unnecessary tests and the postponement of surgery, or the savings which 
might be generated from treatments avoided because of routine examinations. 
 
Unfortunately the health benefits of chest X-rays cannot be estimated because sufficient 
information is not available. If, based on pure speculation, it was assumed that 10% of the 
changes in treatment might produce a positive health benefit, each such change would 
cost $230,000 and if 10% of these changes resulted in the avoidance of a death or of a 
serious complication, each such event avoided would represent an expenditure of 
$2,300,000. 
 
 
 
 = CONCLUSION = 
 
 
Having examined and reviewed all the available data, the Conseil concludes that : 
 

 Given the considerable cost and the small benefits, the performance of routine chest 
X-rays is no longer justified before all surgery or anesthesia. 

 
 Nevertheless there may be exceptions. In populations with a high prevalence of 

 

 
 



 
 

pulmonary disease, or in cases where the medical history is for any reason 
unreliable (e.g. senility, intoxication, dementia, linguistic or cultural barrier) routine 
chest X-rays can be of significant value. 

 

 
 



 
 

 TABLE 1 
 
 

STUDIES ON EFFICACY OF ROUTINE CHEST X-ray EXAMINATIONS 
 

Author (year)  Study 
Desig
n 

 Population  Abnormalitie
s 

 New abnormalities 

        Information 
new and  
significant 

 Influence on 
treatment 

    Age (years) N  n %  n %  n % 
Sane (1977) P. 0-19  1,500 111 7.4 41 2.7 0 0 
Wood (1981) R. 0-19  749 35 4.7 9 1.2 3 0.4 
Farnsworth (1980) R 1 à 14  350 31 8.9 1 0.3 0 0 
Maigaard (1978) P. > 30  1,256 57 4.5 2 0.2 0 0 
Lamers (1989) P. > 40  810 5 0.6 1 0.1 0 0 
Wyatt (1989) R. ≥ 50  388 4 1.0 1 0.4 1 0.4 
Gagner (1990) R. 0->70  1,000 74 7.4 6 0.6 0 0 
Jeavons (1987) P. adults 500 33 6.6 11 2.2 4 0.8 
Rucker (1983) P. <20->60 872 115 13.2 1 0.3 0 0 
Thomsen (1978) R. > 40  1,823 241 13.0 42 2.3 4 0.2 
Haubek (1978) P. 1-94 400 24 6.0 6 1.9 0 0 
Tape (1988) R. 24-90  341 20 5.9 - - 0 0 
Catchlove (1979) R. 40->70  79 5 6.3 - - 0 0 
Petterson (1977) P. child. adults 1,530 134 8.8 - - 2 .1 
Loder (1978) R. 9-30  437 5 1.1 1 0.2 - - 
Turnbull (1987) R. adults 691 38 5.5 10 1.4 - - 
Törnebrandt (1982) P. 70-94 91 43 47.3 10 11 - - 
Seymour (1982) P. >65 233 93 40.0 - - - - 
Mendelson (1987) P. 0->80  369 62 17.0 - - - - 
Wiencek (1986) P. adults 237 101 42.6 - - - - 
Weibman (1987) R. 0-90  734 213 29.0 - - - - 

 
Weighted mean1     10.0  1.3  0.1         
95% C.I.2     (8.6-11.3)  (0-2.8)    (0-0.6) 
Weighted mean without 
Törnebrandt 
 
95% C.I.2 
 

      1.0 
 
(0-2.5) 

 

  P. :   prospective 
  R. :   retrospective 
  C.I.:  confidence interval 

    1 Final rate based on calculations of weighted mean. The weight is inversely proportional to the sum of the sampling variation within each 
study and any additional variation between studies [Gilbert, 1977]. 

    2 Confidence interval is calculated from the standard deviation which reflects the rate's baseline heterogeneity. 

 

 
 



 
 

 
 TABLE 2 
 
 

OTHER USES OF ROUTINE CHEST RADIOGRAPHY  
 
 
 

Author (year)  Study 
Desig
n 

 Population  Abnormalities found New abnormalities 

       Information new and 
 significant 

Influence on 
treatment 

    Age (years) N    N %  N %  N % 
Sagel (1974)1 R. 0-70 10,597    913 8.6  250 2.4  0 0 
Brill (1973)1 P. 0.8 à 18  1,000     60  6.0    1 0.1  0 0.0 
Hubbell (1985)1 P. 19-92    294    106 36.1   20 6.8  1 0.5 
Hughes (1980)1 2 R. adults    231     21  9.1    0 0    
Collen (1969) P. all 44,663  3,305  7.4   - -  - - 
Sewell (1981)3 P. _ 81     28      6 21.4    1 3.6  1 3.6 
Denham (1984)1 P. _ 81    200    100 50.0    0 0  0 0 
Domoto (1985)4 R. 74-97     69     50 72.5   23 33  - - 
Wolf-Klein (1985)5 5 P. _ 81     100      2  2.0   - -  - - 
Fink (1981)1 P. 20-89    113     52 46.0   - -  - - 
Mattox (1973)6 R. adults  1,030     17  1.7    1 0.1  - - 
Bonebrake (1978)7 R. 15-45 11,725     74  0.6    0 0 0 0 
Hadlock (1979)7 R. adults  5,422     11  0.2    3 0.1 0 0 

 
 
 
 R.:  retrospective 
 P.:  prospective 

           

 

                     
     1  Pediatric preventive clinic. 
     2  Psychiatric institution.  
     3  Acute condition on admission. 
     4  Chronic care institution.  
     5  Annual examination.  
     6  Routine prenatal examination.  

 

 
 



 
 

TABLE 3 

 
 

ESTIMATE OF COSTS FOR ROUTINE CHEST X-rays IN RELATION TO EFFICACY 
 

 If direct costs of a chest X-ray are : $23  
 
 
 
 
Hypotheses from table 1 : 
 
   a) If routine chest X-rays reveal  
unsuspected abnormalities in :..................... 1.0% (95% CI, 0% to 2.5%) 
 Each unexpected finding will cost 
  on average : ................................... $2,300   (∞ to $5,750 ) 
 
 
    b) If routine chest X-rays lead to 
  a modification of treatment in :.................  0.1% (95% CI, 0 à 0.6) 
Each modification of treatment will cost on average :   $23,000   (∞ to $13,800 ) 
 
 

 

 
 



 
 

 = APPENDIX = 
 
 
Frequency of routine chest X-rays in Quebec 
 
The exact number of routine chest examinations performed in Quebec is unknown. 
Estimates of the frequency of these examinations are necessary. We are grateful to Mr. 
Michel Desmarais for the information on the current practices in Quebec's hospitals 
[Desmarais, 1991]. 
 
An investigation carried out by the Service de technologie médicale revealed that of the 
162 hospitals that had a radiology service in Quebec in 1990, 102 performed routine chest 
X-rays of which 13,217 were performed before intrathoracic operations. If we suppose that 
each nonthoracic operation necessitates a routine chest X-ray, we can estimate that 
approximately 457,000 routine chest X-rays have been performed in 1988. 
 
 
 
 
 
 
 
Estimates of frequencies of routine chest X-ray examinations 
 
 
a)2 X-rays performed in private clinics, 1988 488,205 
b)1 X-rays performed in institutions, 1988 1,610,200 
c) Total X-rays, 1988 (a + b) 2,098,405 
d) Listed institutions 162 
e) Institutions that performed routine chest X-rays 102 
f) Operations in institutions that performed routine chest X-rays 470,648 
g)1 Intrathoracic operations, 1988 13,217 
h) Number of routine non thoracic chest examinations (f - g) 457,431 

                     
     1 Régie de l'assurance-maladie du Québec (RAMQ). 
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