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Abstract

Background: Imaging evaluation of patients undergoing general surgeries is routinely done pre-operatively. The indications of
radiographic evaluation are only for acute nature of complication. However, sometimes all elective and acute general surgery patients
undergo a chest x-ray. Unnecessary exposure of radiation is a significant health threat.

Objective: This study aimed to assess the role of pre-operative chest radiographs in patients undergoing general surgeries.

Material and Methods: This retrospective analysis was conducted at the Department of Radiology, Pakistan Institute of Medical
Sciences, Islamabad spanned over a period of 15 months from October 2021 to January 2023. A total of 7850 adult patients were
included. Record of patients coming for x-ray chest from other departments than the general surgery was excluded. Administrative
permission was taken from head of department and a verbal consent was taken from patients/caregivers before x-ray. All x-ray fims
were reported by a senior radiologist. Data were entered and analyzed in SPSS-22.

Results: The mean age was 45.8 + 11.6 years with a male predominance with 4632 (59.1%). There were 528 (6.7%) cases with
positive findings while the remaining 7322 (93.2%) were negative. It was noted that 273 (3.59%) had apical plural thickening, while 105
(1.31%) had right upper lobe fibrosis. Other frequent findings were left upper lob fibrosis 32 (0.41%), blunting of right CP angle 31
(0.40%), blunting of left CP angle 62 (0.79%).

Conclusion: The study found out that more than 90.0% of chest-rays were normal and a very few 7.2% were found abnormal.
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diseases, hf/o chest trauma, visitors of tuberculosis

Introduction S )
endemic regions/areas, thoracotomy and cases of major

Imaging evaluation of patients undergoing general
surgeries is routinely done as a pre-operative screening
tool. The indication of radiographic evaluation is
necessarily done in acute nature of complication. However,
sometimes all elective and acute general surgery patients
undergo a chest x-ray without taking in regard the
presence or absence of any complication.

Moreover, unnecessary exposure of radiation for the
patients, technicians and overall environment are a
significant health threat. Since it is a routine practice that
almost 100.0% cases of general surgery undergo a chest
x-ray due to which billions of rupees are spent in the

country.?
The common indications for a necessary chest x-ray
evaluation include; acute respiratory symptoms,

metastases, suspected or confirmed cardio-respiratory

abdominal operations.3# The standardized guidelines
suggest that pre-operative chest x-rays should only be
opted in patients who are either undergoing cardiothoracic
surgeries or those with serious cardiorespiratory condition
or other significant aforementioned indications. The
guidelines also suggest that the images must be viewed
and findings noted by the surgical and anesthetic teams.5
In reality, many investigators have reported that pre-
operative chest radiographs do not contribute much to the
patient management in elective surgery. In this way the
standardized quidelines regarding imaging are not followed
appropriately and patients are put on unnecessary risk of
hazardous exposure. One study witnessed that 79.0% of
the chest x-rays done pre-operatively were normal.®
Another local trial also reported that 67.6% of chest x-rays
done prior to surgery were found normal.” These high rates
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of normal radiographs make it debatable as to why every
patient undergoing surgery would need an x-ray chest.
This is violation of the health safety protocols and
guidelines of proper x-ray prescription. Since these
practices are debatable and need constant monitoring in
terms of evidence generation and reporting. Furthermore,
the country is already cash strapped and health budgetary
allocation is minimal, putting individuals and healthcare
settings under additional costs is not necessary and this
prescription must be revisited. This retrospective analysis
aimed to gather data of all patients undergoing general
surgeries to find out their chest radiographic outcome. It is
foreseen that this study may help to reduce unnecessary x-
rays by introducing stricter compliance of the standardized
guidelines.

Material and Methods:

This retrospective analysis was conducted at the department of
Radiology, Pakistan Institute of Medical Sciences, Islamabad.
The data comprised of patient record spanned over 15 months
from October 2021 to January 2023. These patients presented to
the General Surgery department for any surgical procedure and
as a pre-requisite they were advised x-ray chest. A total of 7850
adult patients above 18 years of age of both genders were
included in this study. Record of patients coming for x-ray chest
from other departments than the general surgery was excluded
from study.

The data was gathered after getting administrative permission
from the head of the department. Verbal consent was taken from
the patients/caregivers before x-ray chest.

All adult patients of both genders admitted for elective surgery
were included. Patients admitted through or operated in
emergency were excluded from this study. Data was gathered on
a structured proforma, specifically designed for this study. The
preoperative chest x-ray of patients meeting the inclusion criteria
were done as per protocol. The x-ray films were reported by a
senior radiologist. The data available was patients’ age, gender,
diagnosis as positive and negative, and the detailed findings of
CXR which was noted.

Data were entered and analyzed in Statistical Package for
Social Sciences (SPSS) version 22.0. The analysis
included frequency and percentages for categorical
variables like gender, diagnosis and x-ray findings. While
the continuous numerical variables like age were
measured as mean and standard deviation.

Results:

There were a total of 7850 patients whose x-ray chest were done
for assessment before operation in the general surgery
department. The mean age of patients was 45.8 + 11.6 years
ranging from 18 to 79 years. There was a male predominance
with 4632 (59.1%) while remaining were females 3218 (40.9%).
Out of the total 7850 cases, there were 528 (6.7%) cases with
positive findings while the remaining 7322 (93.2%) cases were
found with negative results. (Table 1)

When the distribution of the positive cases was assessed, it was
noted that 273 (3.59%) had apical plural thickening, while 105
(1.31%) cases were found to have right upper lobe fibrosis.
Similarly, the other frequent findings were left upper lob firbrosis
32 (0.41%), blunting of right CP angle 31 (0.40%), blunting of left
CP angle 62 (0.79%), small granuloma in right lung 15 (0.19%)

and small granuloma in left lung was found in 10 (0.12%) of the
study cases. The great majority of the cases i.e. 7322 (93.2%)
were found out to be normal. (Table 2)

Table 1: Demographic characteristics of patients
(n=7850)

No of %age

cases
Gender
Male 4632 59.1%
Female 3218 40.9%
Age (years)

458
Mean + SD 11.6
Range (mix - max) 18-79

7%
93%
Positive findings ~ m Negative findings

Figure I: Distribution of total x-rays done in study
(n=7850)

Table 2: Findings of chest x-rays in the study (n=7850)
No of cases %age

Normal x-rays 7322 93.20%
Apical plural thickening 273 3.59%
Right upper lobe fibrosis 105 1.31%
Blunting of left CP angle 62 0.79%
Left upper lob fibrosis 32 0.41%
Blunting of right CP angle 3 0.40%
Small granuloma in right 15 0.19%
lung

Small granuloma in left lung 10 0.12%
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Discussion

The current study aimed to assess whether pre-operative x-ray
chest has any benefit in terms of surgical and overall
management of these patients. The results revealed that the
great majority of chest radiographs were normal and re-iterates
the suggestion of avoiding x-rays in every patient undergoing an
abdominal and extra-abdominal surgery. Since, there is a debate
on whether the patients undergoing any general surgery need x-
ray chest pre-operatively, it must be standardized and the
recommendations of only prescribing chest radiographs in
certain conditions and specific indications must be followed.
Exposing all patients to x-ray rays unnecessarily is highly
debatable and have programmatic practical implications.’

In the present study more than 90.0% of the total patients had
normal x-ray findings, thus, this supports the perspective of many
previous experts on the topic. Numerous previous studies have
witnessed similar data to these findings. A previous local study
by Ali IS and colleagues witnessed that close to 68% of their
patients’ x-rays chest were normal while close 10% had poor
films.! Another study by Summerville TF and colleagues reported
that only 6.0% of their patients chest x-rays were abnormal, this
finding is very close to the current study results where we
witnessed only 7.0% had abnormal findings.8 Many factors need
to be kept in mind before ordering a routine chest radiograph
before general surgery.® A study by Joo HS concluded that
routine chest radiograph prior to surgery should only be opted in
patients above 70 years of age as majority of the radiographs are
found normal.’® Many others have also suggested that only in
case of a chest complications, heart condition, chest trauma, and
in case of old age an x-ray should be done otherwise an
unnecessary exposure to rays and financial burden on
individuals and hospitals would keep piling on. Even a recent
study on patients undergoing cardiac surgery has shown that half
of the x-ray films came out to be normal."!

Malone et al conducted a study to assess the routine use of
chest radiographs before biliary lithotripsy. They witnessed that
in all 75 patients referred for this procedure, no significant
pulmonary or pleural disease was reported.”? Another study by
Grier et al also noted that routine chest radiography before
angiography wasn’t must if any specific clinical indications is not
present. In their 240 study cases, no angiogram was postponed
or canceled because of any chest abnormality found on routine
chest radiographs.'3 The above cited comparative evidence is in
line with the findings of the current study and mandates revision
of the guidelines about the routine prescription of chest x-rays in
all patients undergoing elective general surgeries.

In the present study, in patients with positive chest x-ray the
most frequent findings were apical plural thickening, upper lobe
fibrosis, and blunting of CP angle. Few of these caused re-
scheduling of surgery date, however, the great majority had no
influence towards treatment decisions.

Though, routine chest x-rays are a valuable diagnostic procedure
which aids in the early detection and treatment of various
thoracic conditions but in case of prescription without any
indication, it becomes questionable."* There are various
economic and health risks associated with this procedure,
healthcare providers strive to minimize these risks by
implementing appropriate safety measures.’ Patients should
also be proactive in discussing their concerns with their
healthcare provider to ensure they make informed decisions
regarding their health.

Despite the safety and effectiveness of this procedure, there are
stil some potential economic and health risks. From an
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economic perspective, patients who undergo routine chest X-
rays before surgery may incur significant costs that can be
detrimental to their overall financial well-being. Depending on the
facility and healthcare provider, these costs vary from a few
hundreds to thousands of rupees, especially if additional
diagnostic tests are required.'® Irony is that it is part of the
guidelines and not in the decision making of the physician or
patient. Patients need to weigh the potential benefits versus the
cost before making a decision.

In terms of health risks, routine chest x-rays exposure to ionizing
radiation which can increase the risk of cancer development,
particularly in children, pregnant women, and individuals with
pre-existing conditions. However, the level of exposure from this
type of x-ray is generally considered to be low and the benefits of
accurate diagnosis often outweigh the risks.'” Additionally,
modern x-ray machines are equipped with advanced safety
features that minimize radiation levels and protect patients from
over-exposure. '8

Keeping in view the economic situation of Pakistan as well as the
limited allocation of health budget and scarcity of health care
settings and workers, even a single additional x-ray becomes a
significant burden. In this country, the care seeking is mostly
done as last resort when patient becomes dependent or
seriously ill because of low affordance of the general population
as close to 40% people are poverty stricken. The other factor is
lack of awareness regarding health needs. In any case patients
and caretakers bear a lot of financial and personal hassle by
visiting a tertiary level health care setting. In our social setup
mostly the patients and their families take loans for travel and
other expenses related to care seeking, in such scenarios even a
single additional radiograph is a burden on them. Thus, it can be
suggested in the light of the current evidence and many previous
similar evidences on this topic, the guidelines of routine x-ray
chest before any surgery be revised. It should be made
mandatory in the presence of the medical indications such as
COPD, lung cancer, tuberculosis or the patient is over 60 years
of age and/or smoker.

This study has many advantages and programmatic implications,
firstly, a very significant healthcare practice of diagnostic
radiographs has been targeted. The outcome suggests that the
routine prescription of x-ray chest is unnecessary in majority of
cases, thus exposes patients to health and economic risks. The
current study findings challenge the routine chest radiograph in
all patients undergoing abdominal surgery, thus, provides
evidence which can save patients from health risks in terms of
exposure to radiation as well as saving unnecessary health costs
both at personal and national level.

Conclusion

This study highlights that more than 90.0% of chest x-rays
ordered prior to abdominal surgeries in patients presented to the
general surgery department were normal. The very few with
positive findings were also non-significant that didn’t implicate in
the surgery decision. Many healthcare bodies have advised and
some have implemented suggestions that routinely performing
preoperative chest x-ray or spirometry prior to surgery should be
avoided, and instead these investigations must only be ordered
in response to patient factors.
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