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Abstract 
Background: Endotracheal intubation is a commonly performed lifesaving procedure in 
critically ill Intensive Care Unit (ICU) patients. Incorrect endotracheal tube placement may 
result in serious complications, including bronchial intubation, pneumothorax, atelectasis, 
and hypoxia. Chest X-ray (CXR) is considered the gold standard for confirming endotracheal 
tube position and detecting post-intubation pulmonary complications. Objectives: To assess 
and compare pre- and post-intubation chest X-ray findings, and to determine the frequency of 
correct and incorrect endotracheal tube (ETT) placement among intubated patients. 
Methodology: A descriptive cross-sectional study was conducted among 129 intubated ICU 
patients at Lady Reading Hospital and Hayatabad Medical Complex from December 2025 
to April 2026. Patients with available pre- and post-intubation chest X-rays were included. 
Data on demographic characteristics, endotracheal tube placement, and radiographic 
findings were collected using a structured Questionnaire. Data were analyzed using IBM 
SPSS version 25.0, and a p-value of <0.05 was considered statistically significant. Results: A 
total of 129 intubated ICU patients were included in the study. Most patients were adults 
(89.9%), and males represented 53.5% of the sample. Consolidation was the most common 
pre-intubation chest X-ray finding (66.7%). Post-intubation chest X-rays demonstrated a 
significant increase in consolidation compared with pre-intubation findings (p < 0.001). 
Among patients with initially clear lungs, 48.8% developed new consolidation after 
intubation. New pneumothorax occurred in 2.4% of patients, while new atelectasis and 
pulmonary edema were observed in 5.6% and 5.6%, respectively. No significant changes 
were noted for pleural effusion, cardiomegaly, or ARDS severity. Conclusion: Post-intubation 
chest X-ray plays an essential role in confirming correct endotracheal tube placement and 
detecting pulmonary complications in ICU patients. The study demonstrated a significant 
increase in pulmonary consolidation after intubation, while pneumothorax, atelectasis, and 
pulmonary edema were observed in a smaller proportion of patients. These findings highlight 
the importance of routine post-intubation chest radiography for early identification of 
complications and improved patient management, particularly in resource-limited settings. 
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Introduction 
Intensive Care Units (ICUs) manage critically ill 
patients requiring continuous monitoring and 
advanced life-support interventions, including 
endotracheal intubation and mechanical 
ventilation. Endotracheal intubation is a lifesaving 
procedure commonly performed in patients with 
respiratory failure, decreased level of consciousness, 
airway compromise, and hemodynamic instability 
(1,2). Despite its clinical importance, improper 
placement of the endotracheal tube (ETT) may 
lead to serious complications such as right main 
bronchus intubation, accidental extubation, 
pneumothorax, aspiration, atelectasis, and hypoxia 
(3). Although bedside clinical assessment and 
capnography are routinely used to confirm ETT 
placement, these methods may not always 
accurately determine tube position or detect 
associated pulmonary complications (4,5). 
Therefore, chest X-ray (CXR) remains the gold 
standard for confirming correct ETT placement 
and identifying post-intubation complications (6). 
Current recommendations suggest positioning the 
ETT tip 3–7 cm above the carina to minimize 
complications related to malposition (7). Post-
intubation chest radiography also helps identify 
complications such as pneumothorax, pulmonary 
edema, pleural effusion, atelectasis, and 
consolidation, which may influence ventilatory 
management and patient outcomes (8). In resource-
limited settings, chest radiography remains the 
most accessible and cost-effective imaging modality 
for evaluating intubated ICU patients (9). Despite 
the importance of chest radiography after 
intubation, limited local evidence is available 
regarding pre- and post-intubation chest X-ray 
findings in ICU patients. Therefore, this study was 
conducted to assess and compare pre- and post-
intubation chest X-ray findings in ICU patients. 
Methodology 
A descriptive cross-sectional study was conducted 
in the medical, surgical, neurological, and pediatric 
intensive care units (ICUs) of Lady Reading 
Hospital and Hayatabad Medical Complex over a 
period of six months from December 2025 to April 
2026. A total of 129 intubated ICU patients were 
included in the study. Patients intubated for more 
than 48 hours up to 10 days and having both pre- 

and post-intubation chest X-rays (CXRs) available 
were enrolled. Patients with Do-Not-Resuscitate 
(DNR) orders, brain death, thoracic surgery, or 
poor-quality chest radiographs were excluded. Data 
were collected using a structured questionnaire. 
Demographic and clinical information including 
age, gender, ICU type, diagnosis, endotracheal 
tube (ETT) size, and tube depth were recorded. Pre- 
and post-intubation chest X-rays were assessed for 
ETT position and pulmonary complications 
including pneumothorax, atelectasis, 
consolidation, pleural effusion, pulmonary edema, 
and acute respiratory distress syndrome (ARDS). 
Data were analyzed using IBM SPSS version 25.0. 
Categorical variables were presented as frequencies 
and percentages. McNemar and McNemar–Bowker 
tests were applied to compare paired pre- and post-
intubation findings. A p-value of <0.05 was 
considered statistically significant. Ethical approval 
was obtained from the Institutional Review Board 
of Khyber Medical University and the respective 
hospital research committees. Patient 
confidentiality and anonymity were maintained 
throughout the study. 
Results: 
A total of 129 intubated ICU patients were 
included in the study. Most patients were aged 14–
90 years (89.9%), while males constituted 53.5% of 
the sample. The majority of patients were admitted 
to Lady Reading Hospital (71.3%), and the medical 
ICU accounted for the highest proportion of 
admissions (59.7%). The most commonly used 
endotracheal tube (ETT) size was 7.5 mm (51.2%), 
with a mean ETT depth of 20.1 ± 3.35 cm. 
Respiratory disorders were the most frequent 
primary diagnosis (24.8%), followed by cardiac and 
renal diseases (20.9%) and neurological disorders 
(18.6%). Pre-intubation chest X-rays commonly 
demonstrated consolidation/infiltrates in 66.7% of 
patients, while pleural effusion, atelectasis, 
pulmonary edema, and pneumothorax were less 
frequent. Mild-to-moderate ARDS was observed in 
7.0% of patients. 
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Table 1:  Pre-Intubation CXR findings  

Finding Present (n) Present (%) Absent (n) Absent (%) 

Consolidation/Infiltrates 86 66.7 43 33.3 

Pleural Effusion 7 5.4 122 94.6 

Pneumothorax 2 1.6 127 98.4 

Cardiomegaly (n=128) 6 4.7 122 95.3 

Hydropneumothorax (n=128) 1 0.8 127 99.2 

ARDS (Mild–Moderate) 9 7.0 120 93.0 

Pulmonary Edema (n=128) 4 3.1 124 96.9 

Atelectasis 5 3.9 124 96.1 

Comparison of pre- and post-intubation chest X-
rays revealed a significant increase in 
consolidation/infiltrates following intubation (p < 
0.001). Among patients with initially clear lungs, 
48.8% developed new consolidation after 
intubation. In patients with pre-existing 
consolidation, 46.5% showed worsening findings. 

New pneumothorax developed in 2.4% of patients, 
while new atelectasis and pulmonary edema were 
observed in 5.6% each after intubation. No 
statistically significant changes were observed in 
pleural effusion, atelectasis, cardiomegaly, 
pulmonary edema, or ARDS severity. 

Table 1:  Comparison of Pre and Post CXR findings 

Finding 
Pre-Intubation 
Status 

Post-Intubation Status (n, %) 
Statistical 
Significance 

Consolidation Absent (n=43) 
Absent: 22 (51.2%); New & 
Improved: 9 (20.9%); New & 
Worsened: 12 (27.9%) 

McNemar–Bowker 
p < 0.001* 

 Present (n=86) 
Improved: 7 (8.1%); Worsened: 40 
(46.5%); Unchanged: 39 (45.3%) 

 

Pleural Effusion Absent (n=122) 
Absent: 112 (91.8%); New & 
Improved: 5 (4.1%); New & 
Worsened: 4 (3.3%) 

McNemar–Bowker 
p = 0.280 

 Present (n=7) 
Improved: 6 (85.7%); Worsened: 1 
(14.3%) 

 

Pneumothorax Absent (n=127) 
Absent: 124 (97.6%); New & 
Improved: 3 (2.4%); New & 
Worsened: 0 (0%) 

(Small cell counts) 

 Present (n=2) 
Improved: 1 (50%); Worsened: 1 
(50%) 

 

Atelectasis Absent (n=124) 
Absent: 117 (94.4%); New & 
Improved: 5 (4.0%); New & 

McNemar–Bowker 
p = 0.121 
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Finding 
Pre-Intubation 
Status 

Post-Intubation Status (n, %) 
Statistical 
Significance 

Worsened: 2 (1.6%) 

 Present (n=5) 
Improved: 4 (80.0%); Worsened: 1 
(20.0%) 

 

Cardiomegaly (n=128) Absent (n=6) 
Absent: 4 (66.7%); New Present: 2 
(33.3%) 

McNemar p = 
0.375 

 Present (n=122) 
Persistent: 121 (99.2%); Resolved: 1 
(0.8%) 

 

ARDS (0–3 scale) 
No significant 
change overall 

— 
McNemar–Bowker 
p = 0.736 

Pulmonary Edema 
(n=128) 

Absent (n=124) 
Absent: 117 (94.4%); New Present: 
7 (5.6%) 

McNemar p = 
1.000 

 Present (n=4) Persistent: 4 (100%)  

Hydropneumothorax 
(n=128) 

Absent (n=127) 
Absent: 125 (98.4%); New Present: 
2 (1.6%) 

(Small cell counts) 

 Present (n=1) Improved: 1 (100%)  

Overall, post-intubation chest X-rays provided 
important additional diagnostic information 
regarding endotracheal tube placement and post-
intubation pulmonary complications.  
Discussion: 
The study assessed pre- and post-intubation chest 
X-ray findings among ICU patients and evaluated 
the frequency of pulmonary complications 
following intubation. The findings demonstrated 
that post-intubation chest radiography provides 
important diagnostic information regarding 
endotracheal tube placement and newly developed 
pulmonary abnormalities. 
In the study, consolidation were the most common 
pre-intubation radiographic finding, observed in 
66.7% of patients. Following intubation, a 
significant increase in pulmonary consolidation 
was observed (p < 0.001), with nearly half of the 
patients who initially had clear lungs developing 
new consolidation. These findings are consistent 
with previous studies reporting that critically ill 
and mechanically ventilated patients are at 
increased risk of developing pulmonary infiltrates, 
aspiration pneumonia, and ventilator-associated 
complications (10). Similar findings were reported 

by Goyal et al., who emphasized the importance of 
portable chest radiography in monitoring disease 
progression in critically ill patients (11). 
The study also identified new post-intubation 
complications including pneumothorax (2.4%), 
atelectasis (5.6%), and pulmonary edema (5.6%). 
Although the incidence was relatively low, these 
complications are clinically important because 
delayed recognition may lead to severe morbidity 
and mortality. Previous studies have similarly 
reported that mechanical ventilation and airway 
manipulation increase the risk of barotrauma and 
pneumothorax in ICU patients (12). Atelectasis 
following intubation may result from mucus 
plugging, poor ventilation, and prolonged 
immobilization, particularly in critically ill patients 
(13). 
The findings support previous evidence that 
bedside clinical assessment alone may not reliably 
detect endotracheal tube malposition or post-
intubation complications. Studies by Lotano et al. 
and McGillicuddy et al. demonstrated that 
clinically unsuspected tube malposition was 
frequently identified on post-intubation chest X-
rays (1,2). Therefore, chest radiography remains an 
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essential tool for confirming tube position and 
identifying procedure-related complications, 
especially in resource-limited settings where 
advanced imaging modalities are not readily 
available. 
No statistically significant changes were observed 
for pleural effusion, cardiomegaly, pulmonary 
edema, or ARDS severity following intubation. 
These findings suggest that such abnormalities 
were more closely related to the patients’ 
underlying critical illnesses rather than intubation 
itself. Similar observations have been reported in 
previous ICU-based studies evaluating radiographic 
abnormalities in mechanically ventilated patients 
(14). 
The current study also highlights the ongoing 
importance of chest radiography in low- and 
middle-income countries. While recent literature 
supports an on-demand rather than routine daily 
chest X-ray approach in ICUs (15), post-intubation 
chest radiography remains widely recommended 
because of its ability to identify clinically significant 
complications that may not be detected clinically. 
Overall, the findings of the study demonstrate that 
post-intubation chest X-rays provide valuable 
additional diagnostic information in ICU patients 
and play a critical role in the early detection of 
pulmonary complications and confirmation of safe 
endotracheal tube placement. 
Conclusion: 
Post-intubation chest X-ray is an important 
diagnostic tool in ICU patients for confirming 
endotracheal tube placement and detecting 
pulmonary complications following intubation. 
The study demonstrated a significant increase in 
post-intubation pulmonary consolidation, while 
smaller proportions of patients developed 
pneumothorax, atelectasis, and pulmonary edema 
after intubation. The findings suggest that bedside 
clinical assessment alone may be insufficient for 
identifying tube malposition and procedure-related 
complications. Therefore, routine post-intubation 
chest radiography remains essential, particularly in 
resource-limited healthcare settings where 
advanced imaging modalities may not be readily 
available. This study also provides important local 
evidence regarding pre- and post-intubation chest 
X-ray findings among ICU patients and highlights 

the need for standardized imaging protocols, 
proper airway management training, and early 
radiographic evaluation to improve patient safety 
and clinical outcomes. 
Limitations: 
This study has several limitations. First, the study 
was conducted in only two tertiary care hospitals, 
Lady Reading Hospital and Hayatabad Medical 
Complex, which may limit the generalizability of 
the findings to other healthcare settings. Second, 
the cross-sectional design assessed patients at a 
single point in time and did not allow long-term 
follow-up of radiological changes or patient 
outcomes. In addition, chest X-ray interpretation 
was primarily performed by a respiratory therapist, 
and inter-observer variability with radiologists was 
not assessed. Some chest radiographs were 
excluded because of poor image quality, which may 
have affected the overall findings. Advanced 
imaging modalities such as CT scan or bedside 
lung ultrasound were not routinely used for 
comparison, which may have limited the detection 
of subtle pulmonary abnormalities. 
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