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ABSTRACTABSTRACT
Background: Chest radiography is not routinely recommended before certain elective surgeries, considering it 
as unnecessary investigation. The objective of this study was to evaluate chest radiography as a pre-operative 
screening test for elective ENT surgeries and to highlight importance of its utility in routine.
Materials & Methods: This cross-sectional study was carried out in the Departments of Radiology and ENT 
Head and Neck Surgery, Pakistan Institute of Medical Sciences, Islamabad, Pakistan from September 2021 to 
March 2023. 2826 patients, undergoing elective non-cancerous ENT surgery, and their CXR were evaluated 
preoperatively. Patients with ASA 1 and 2 and aged between 10-60 years were included. CXR were evaluated by 
radiologist and findings were divided into normal and abnormal with abnormalities further classified into significant 
and non-significant with respect to organ system.
Results: The mean age of participants was 28±9.61 years, with a preponderance of the male gender (60.5%). 
Of total, 2697 (95.7%), CXRs had no abnormality, while 122 (4.3%) CXRs had abnormalities. Out of 122 total 
abnormalities, only 25 (20.5%) were significant, while rest 97 (79.5%) were non-significant.
Conclusion: Chest x-rays are not regularly required in pre-operative assessment of clinically well patients. Almost 
all of the patients in our study had no abnormality and those few who had abnormality was incidental and mostly 
non-significant.
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some may have harmful effects on patients.2 Pre-op 
investigations advised should be based on patient 
history, co-morbidities or any disease and findings 
on examination.  Certain studies have concluded that 
there is no benefit of routine pre-op investigations in 
otherwise healthy patients with low risk and under-
going elective ambulatory surgery.3

Standard pre-op investigations include complete 
blood count, liver function tests, renal function tests, 
clotting profile, ECG and chest X-ray.4

Chest X-ray is frequently advised pre-op investi-
gation, however according to guidelines it is only 
recommended in patients over 60 years of age, 
smokers, having American Society of Anaesthesi-
ologists (ASA) physical status of 3 or higher, with 
signs and symptoms of respiratory or cardiopul-
monary disease.5,6 In contrast, chest radiography is 
not routinely recommended before certain elective 
surgeries.7 It’s being considered as an unnecessary 
investigation and many institutes have not justified 
the use of pre-op chest X-ray without any significant 
reason.8,9 X-rays are not recommended as routine 

INTRODUCTIONINTRODUCTION
Pre-operative assessment of patients for general 
anesthesia fitness is considered a standard protocol 
for elective surgery. In addition to detailed history and 
examination; certain investigations are also required 
to find out any surgery associated risk factors, which 
can complicate general anesthesia and to correct 
any preoperative abnormality to reduce or mortality 
and morbidity of the patients.1 Its been found that 
not all patients require same investigations and 
extra investigations can be costly, waste of resourc-
es, time taking, uncomfortable for the patients and 
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pre-op investigation due to low specificity and false 
positive results,10 and these rarely affect post-opera-
tive management.11,12 Chest X-ray on average emits a 
cumulative radiation dose of 0.02 millisievert seconds 
which may have many harmful effects on patients. 
Also unjustified use of chest X-ray is wastage of 
resources and is costly for the patients.13

The objective of the study was to evaluate the 
pre-operative chest X-ray of clinically normal patients 
undergoing elective non-cancerous ENT surgeries, 
so to find out any abnormalities found on these 
x-rays. We will categorize these abnormalities into 
standard groups and on the basis of these findings 
we will conclude if routine pre-operative chest X-rays 
are important in our settings and do they have any 
affect in clinically normal patients. This would help us 
to reduce the unjustified use of chest X-rays, waste 
of resources and harmful effects on patients.

MATERIALS AND METHODSMATERIALS AND METHODS
This cross-sectional study was conducted in the 
Department of Radiology, Pakistan Institute of Medical 
Sciences, Islamabad, Pakistan from Sep 2021 to 
March 2023. Ethics approval was provided by the 
Institutional Review Board of this institute for this study. 
Inclusion criteria comprised of patients aged 10 to 
60 years referred by anesthesiologist with no known 
co-morbidities and ASA 1 and 2 undergoing elective 
ENT/Head and Neck non- cancerous surgery and ad-
vised chest X-ray as a part of pre-operative investiga-
tion for general anesthesia. Those having emergency 
surgery and those who had known co-morbidities, 
cardiovascular or pulmonary diseases with clinical 
symptoms were excluded from the study.
Sample size was 2826 chest X-rays, which were per-
formed during the study period of 1.5 years. 
X-rays were performed by radiology technician. 
Standard technique was used which included x-ray 
taken in in PA view with patient face position towards 
flint, chin directed upward, shoulders turned forward 
to displace scapula from the field. Patient was asked 
for full inspiration with breast pushed against the film. 
Chest x-rays were evaluated by senior radiologist as 
normal and abnormal and those having abnormali-
ties were classified under six headings i.e., cardiac, 
aorta, pulmonary artery, lung field, pleura, skeletal 
system and mediastinum. Within each group, the 
abnormalities were classified into significant and 
nonsignificant categories with reference to their 
importance to anaesthetic and surgical manage-
ment. We classified significant and non-significant 
abnormalities according to Rees AM et al. criteria.14 
Data was collected on a specified data collection tool 
including baseline characteristics like demographics 
and chest x-ray findings. 
Statistical Package for Social Services v23 (IBM 
Corp., Armonk, NY) for windows was used to enter 
and analyze the data. Percentages and frequencies 

were calculated for categorical variables while mean 
with standard deviation and ranges were calculated 
for continuous variables.  

RESULTSRESULTS
A total of 2826 chest x-ray, done during the study 
duration from Sep 2021 to March 2023, for preop 
assessment of ENT patients for elective ear, nose 
or throat surgery were included in the study. Age of 
participants ranged from 10 to 60 years. The mean 
age of the participants was 28±9.61 years. Of the total 
2886 x-rays, 1711 (60.5%) belonged to male patients, 
while 1115 (39.5%) belonged to female patients. 
Out of total 2826 x-rays, 2697 (95.7%) chest x-rays 
were normal, with no abnormality seen by radiologist 
on reporting, while 122 (4.3%) x-rays were found to 
have different abnormalities. One or more significant 
abnormality was present in 25/122 (20.5%), while 
non-significant abnormalities were present in 97/122 
(79.5%) x-rays out of total 122 abnormal x-rays as 
shown in Figure 1. 

Figure 1: Distribution of normal and abnormal 
chest x-ray findings (n=2826)

A total of 12 (9.8%) findings were found in pulmo-
nary artery or aorta; out of these 10 (83.3%) were 
non-significant and only 2 (16.7%) x-rays had sig-
nificant enlarged pulmonary artery. On evaluating 
lung fields, 63 (51.6%) abnormalities were found; out 
of which 22 (34.9%) had significant and 41 (65.1%) 
had non-significant findings. Non-significant findings 
included radiological evidence of old tuberculosis 
in 29 (70.7%) x-rays. The significant findings in the 
lung fields included chronic obstructive pulmonary 
disease (COPD), fibrosis, consolidation, atelectasis 
and bronchiectasis in nine (40.9%), six (27.3%), three 
(13.6%) and four (18.1%) x-rays respectively. A total of 
15 (12.3%) abnormalities were found in pleura; all had 
non-significant pleural thickening. While evaluating 
skeleton on x-ray, 21 (17.2%) non-significant abnor-
malities were noted. Eleven (90.2%) abnormalities 
were found in mediastinum; out of which only one 
(9%) had significant tracheal deviation while 10 (91%) 
had non-significant findings in mediastinum. No signif-
icant or non-significant abnormality was found in heart.
Frequency distribution of significant and non-signif-
icant abnormalities reported for various organs is 
given in Table 1.
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DISCUSSION DISCUSSION 
We evaluated the utility of pre-operative chest x-rays 
(CXR) in patients undergoing elective ENT surgery. 
It was found that majority of the patient had normal 
chest x-rays. Similar results were the reported by Ali 
IS, et al.15 who concluded in their study that 21.8% 
patients had normal chest x-rays. Malnick S, et al.16 in 
their study found that 23.5% of their patients had any 
major abnormality in chest x-rays, concluding majority 
of CXR were normal or having minor abnormality not 
contributing to diagnosis or management. According 
to conclusion made by Young EM, et al.17 chest x-rays 
are not recommended in clinically normal patients and 
pre-operative clinical assessment is sufficient which 
was similar to conclusion made in our study. Tape TG, 
et al.18 also concluded that routine pre-operative chest 
x-rays are not recommended as they have high false 
positive and false negative results. In a study done 
by Nze PU, et al.19 they concluded that 84% CXR had 
significant abnormalities which was contradicting 
our results but they only included patients with age 
more than 70 years with having significant medical 
conditions, such patients were excluded from our 
study. Summerville TF, et al.20 in their study found 
that out of 797 cases, 17% of CXR with abnormalities 
belong to patients with age above 60 year and only 
2% with those below  60 years and concluded routine 
pre-operative x-rays chest are least usefull which was 
comparable to our results and conclusion. A com-
prehensive study21 concluded that unjustified use of 
CXR causes a lot of burden on health care system in 
terms of waste of resources and high cost and their 
use should be justified when ordered. 
Limitations of our study included an objective clinical 
assessment of patients pre-operatively based on 
anesthesiologist judgment. Reporting of CXR could 
have some human errors. The strengths of this study 
include large sample size based on our inclusion/ 
exclusion criteria and classifying CXR findings on 
organ system wise according to already used criteria. 
The overall total chest x-rays that were included in 
this study were 2826, the sample size included all 
the data available during the conduct of the study. 

The study has a huge impact on our daily practice. 
By minimizing unjustified use of CXR, we can save 
resources and relieve cost burden from health care 
system and patients. The harmful effects of radiation 
on patients can also be minimized.

CONCLUSIONCONCLUSION
We concluded that chest x-rays are not necessary in 
pre-operative assessment of clinically well patients. 
Almost all of the patients didn’t have any abnormality 
on chest X-ray and those few who had abnormality 
was incidental and mostly non-significant, which 
didn’t add into/ change management plan. So 
pre-operative chest x-ray has no role in elective ENT 
surgery and should not be done unless clinically 
indicated as these are a source of harmful radiations 
which have adverse effects on patients in long term.
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