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procedure in cardiovascular history, is today a leading 
cardiac operation.[1] The time‑honored on‑pump 
CABG has often been replaced by an equally effective, 
alternative, comparatively economical off‑pump 
coronary artery bypass (OPCAB) procedure particularly 
performed in patients with co‑morbid conditions 
including renal impairment and increased risk of 
cardiovascular accident.[2] Pre‑ and postoperative orders 
for a frequently practiced procedure may need revision.

Postoperative routine chest radiograph  (CXR) is a 
conventional protocol, practiced in most cardiothoracic 
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Background: Post cardiac surgery routine chest radiographs  (CXRs), ordered without any clinical and 
laboratory indications, is a standard obligatory practice in many cardiothoracic centers. Routine CXRs incur 
cost, manpower, and radiation. The objective of this study is to assess early outcome in off‑pump coronary 
artery bypass (OPCAB) patients with postoperative routine versus clinically indicated CXR protocols.
Materials and Methods: This study is a randomized clinical trial conducted on 231 OPCAB candidates in Afshar 
Cardiac Center, Yazd, Iran. Patients were categorized into two groups. All 118 patients in group A had routine 
postoperative CXRs. The 113 patients in group B were selectively exposed to CXR only on clinical indications. All 
patients were postoperatively followed up for 30 days. Data gathered from both groups were statistically analyzed.
Results: Routine postoperative CXRs obtained in 118 OPCAB group A candidates showed abnormal findings 
in 20 patients that did not require new intervention. One month follow‑up of these patients showed 
no complications. In 113 OPCAB candidates of group B, 7 on‑demand CXRs were obtained on clinical 
evaluation that required added intervention. In a 1‑month follow‑up of this group, five patients presented 
with symptomatic complaints. On re‑examination, none needed readmission, intervention, or paraclinical 
evaluation. No complications were observed due to CXR elimination.
Conclusion: The study suggests that postoperative CXR selected on clinical grounds in place of routine 
CXR does not change early postoperative outcome of OPCAB procedure.
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INTRODUCTION

Coronary artery bypass grafting (CABG), a landmark 
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centers, undertaken without any clinical or laboratory 
indications. Although postoperative CXR has been 
broadly evaluated in cardiac surgeries, in general, 
however, different cardiac procedures merit selective 
postoperative protocols as in OPCAB. Clinical 
cardiopulmonary findings are not always revealed on 
CXR.[3] Its accuracy in visualizing and defining etiology 
of pulmonary opacity is moderate.[4] Not all abnormal 
cardiopulmonary CXR findings after OPCAB are 
unexpected or require change of management.[5,6] 
In addition, cost, manpower resources, radiation, 
and manipulation of the critically ill patients that 
may induce transient hemodynamic instability and 
endotracheal tube  (ETT) and vascular catheter 
displacement make routine CXR debatable.[6,7]

MATERIALS AND METHODS

This clinical trial was conducted at Afshar Cardiac 
Center, a university hospital in Yazd, Iran. The 
study was approved by the Hospital Research 
Ethics Committee. A  total of 231  patients over a 
period of 6 months from March to September 2011 
were subjected to the OPCAB procedure. Patients 
were randomized into two groups using simple 
randomization: Group A included 118 patients and 
group  B 113  patients. Routine CXR was obtained 
for all 118  patients in group  A. On‑demand CXR 
was advised for selective patients in group  B. All 
patients were carefully monitored postoperatively 
for cardiopulmonary complications. Hemodynamics, 
pulse oximetry, arterial blood gas analysis, frequent 
auscultation of lungs and control of chest tube drains, 
and position of ETT and vascular lines were among 
the critical care protocol.

Routine CXR was obtained without any clinical 
indication. On‑demand CXR was obtained on 
clinical findings, either to confirm or clarify clinical 
diagnosis. Selection on clinical evaluation was based 
on findings of fever, dyspnea, abnormal pulmonary 
sounds, signs and symptoms of cardiac tamponade, 
lower extremity edema, abnormal chest tube bleed or 
air leak, and doubtful position of ETT and vascular 
lines. Final clinical evaluation for on‑demand CXR 
rested on the cardiovascular surgeon and X‑ray 
findings were reported by the radiologist. All patients 
were discharged 5-7  days after surgery. A  30‑day 
follow‑up included at least two visits. Patients were in 
constant contact with the cardiac clinic. Symptomatic 
patients were selectively re‑examined to rule out 
complications.

A detailed questionnaire was completed for each 
patient. Clinical indication resulting in on‑demand 
CXR, X‑ray findings, and new intervention were 

recorded. Data obtained from both groups were 
statistically analyzed by SPSS 11.5  (SPSS Inc, 
Chicago, IL) using Chi‑square and Fisher’s exact 
test. P  value of 0.05 was considered statistically 
significant [Figure 1].

RESULTS

A total of 231 OPCAB candidates including 
151 males (65.4%) and 80 females (34.6%) with ages 
ranging from 31 to 83  years  (average 60.2) were 
categorized into two groups. Although efforts were 
made to balance the two groups, age and tobacco smoke 
exposure were greater and statistically significant 
in group  B. These variables were not critical for 
the study. However, no significant differences were 
observed between preoperative variables of gender, 
diabetes mellitus, hypertension, hyperlipidemia, 
number of coronary vessels involved and, in particular, 
left main coronary artery (LMCA) lesion [Table 1].

All 118 patients of group A obtained CXR as a routine 
protocol. Twenty abnormal CXRs were observed 
including five atelectasis, five pulmonary opacities, 
nine mild pleural effusion, and one abnormal position 
of diaphragm. The remaining 98 group A patients had 
normal CXRs. None of the 20 patients with positive 
CXR findings required new intervention.

Figure 1: The flowchart of study groups
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On‑demand CXRs were obtained in seven group  B 
patients on clinical grounds. These included three 
patients with abnormal pulmonary sounds, three 
patients with chest tube air leak, and one case with 
subcutaneous emphysema. Positive X‑ray findings 
included pneumothorax, hydropneumothorax, 
massive pleural effusion, lobar atelectasis, and 
pulmonary congestion, clarifying or confirming 
clinical findings in each case. All seven on‑demand 
CXRs prompted change in management. There was 
no statistically significant relationship between 
preoperative variables and indication for CXR in 
group B patients [Table 2].

A 30‑day follow‑up was undertaken for both groups. 
Group A had a normal follow‑up. In group B, 5 patients 
presented with symptomatic complaints including 
three cases of dyspnea, one with fever and rigor, 
and one with chest pain. On re‑examination, none 
needed readmission, intervention, or paraclinical 
evaluation. No complications were observed due to 
CXR elimination.

DISCUSSION

Routine postoperative CXR is a standard of care in 
many centers all over the world. However, the protocol 
has been often questioned by some authors. These 
include Roa et  al., Silverstein et  al., O’Brien et  al., 
and of recent, Ganapathy et al. and Tolsma et al., who 
favor the elimination of routine CXR.[8‑14]

Most current literatures refer to routine CXR 
evaluation after cardiac surgeries in general. 
Protocols in elective cardiac operations differ from 
emergency post‑traumatic cardiac operations 
wherein postoperative CXR would be mandatory. 
Accompanying trivial lung injuries in post‑traumatic 
cases are often missed and may flare up in course 
of time, emphasizing postoperative screening with 
CXR.[15]

Likewise, clinical settings may influence the rule of 
CXR. Pediatric examination, particularly in ICU, is 
more complex and less informative.[16] CXR in these 
settings mostly reveal malposition of devise. The effect 
of a minor intervention, performed on CXR findings, 
can be significant in the critically ill children.[17] Also, 
each elective cardiac surgery would require a selective 
postoperative protocol. This is a study for routine and 
clinically indicated postoperative CXR in exclusively 
OPCAB candidates with regards to early postoperative 
outcome.

Findings on routine CXR may not always 
influence management. Several postoperative 

radiological findings, including minor atelectasis 
and minimal‑to‑moderate pleural effusion, usually 
resolve spontaneously.[5,6] In our study, all 20 abnormal 
routine CXR findings in group A did not prompt new 
intervention. On the other hand, clinically it indicated 
on‑demand CXR changed management status.

Table 1: Preoperative variables in groups A and B
Variables Group A (n=118)

M:F=75:43
Group B (n=113)

M:F=76:37
P value

DM
Yes 37 (31.4) 38 (33.6) 0.712
No 81 (68.6) 75 (66.4)

HTN
Yes 56 (47.5) 52 (46) 0.826
No 62 (52.5) 61 (54)

HLP
Yes 42 (35.6) 40 (35.4) 0.975
No 76 (64.4) 73 (64.6)

Smoking
Yes 29 (24.6) 47 (41.6) 0.006
No 89 (75.4) 66 (58.4)

Involved vessels
0 0 (0) 1 (0.9) 0.409
1 9 (7.6) 4 (3.5)
2 31 (26.3) 29 (25.7)
3 78 (66.1) 79 (69.9)

LMCA involvement
Yes 3 (2.5) 3 (2.7) 1.000
No 115 (97.5) 110 (97.3)

DM: Diabetes mellitus, HTN: Hypertension, HLP: Hyperlipidemia, LMCA: Left main 
coronary artery

Table 2: Relationship between preoperative variables and 
indication for CXR in group B
Variables Indication for CXR P value

No (n=106)
M:F=70:36

Yes (n=7)
M:F=6:1

Age, years
31–54 26 (89.7) 3 (10.3) 0.476
55–64 28 (93.3) 2 (6.7)
65–89 52 (96.3) 2 (3.7)

Risk factors
No 35 (94.6) 2 (5.4) 1.000
Yes 71 (93.4) 5 (6.6)

Smoking
No 64 (97) 2 (3) 0.125
Yes 42 (89.4) 5 (10.6)

Involved vessels
0 1 (100) 0 (0) 1.000
1 4 (100) 0 (0)
2 27 (93.1) 2 (6.9)
3 74 (93.7) 5 (6.3)

LMCA involvement
No 103 (93.6) 7 (6.4) 1.000
Yes 3 (100) 0 (0)

Risk factors are diabetes mellitus, hyperlipidemia, and hypertension. LMCA: Left main 
coronary artery
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In contrast to group  A candidates, 106  patients in 
group B who were closely clinically followed did not 
require CXR, thus saving on cost, manpower, and 
avoiding unnecessary maneuver and cumulative 
radiation, both to attending staff and patients.[6,7] No 
differences were observed in 30‑day postoperative 
outcome between the both groups.

The use of CXR to confirm position of ETT and vascular 
lines remains controversial. O’Brien and colleagues 
demonstrated that clinical evaluation of ETT proved 
to be more sensitive than CXR.[12] Palesty et al. and 
Gray et al. concluded that CXR was unnecessary for 
vascular line position;[18,19] however, Gladwin et  al. 
had contradictory thoughts, emphasizing the need 
for CXR.[20]

Post cardiac surgery echocardiography in cardiac 
tamponade is a more reliable diagnostic tool than 
CXR. Since the pericardium is left open after surgery, 
the cardiac silhouette stands abnormal on CXR. 
A series of CXRs would be needed to detect changes 
in the abnormal cardiac shadow. In addition, cardiac 
dilatation cannot be ruled out from pericardial 
effusion. In contrast, even a 20-50  ml pericardial 
effusion is detected by echocardiography.[21] Likewise, 
sonography more accurately detects diaphragmatic 
motility than CXR.[22] Routine postoperative CXR 
shows limited reliability in these complications. The 
application of a more sensitive alternative method for 
evaluation in these situations is recommended.

CONCLUSION

Clinically indicated CXR in place of routine CXR 
after OPCAB procedure significantly reduced the 
number of CXRs without affecting the length of 
hospital stay, readmission rate, and mortality rate. 
Thus, it seems that postoperative on‑demand CXR 
on clinical evaluation is an efficacious, cost‑effective, 
and comparatively safe protocol than routine CXR.

In order to eliminate limitations of this study, greater 
number of patients sampling, evaluation at different 
cardiothoracic centers, and a postoperative follow‑up 
beyond 30 days are recommended for future studies.
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