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Abstract 

Background There has been considerable debate concerning the common practice of ordering a 

chest x-ray after having an intercostal tube removed. The indication for the x-ray was the 

removal of the tube, with the common justification being a look for any remaining or newly 

formed pathology. The research, namely studies of trauma and cardiac surgery patients, seems to 

contradict this idea. Reviewing the literature, we were unable to find any definitive research on 

the appropriateness of routine chest x-rays for post-operative thoracic surgery patients after 

intercostal tube removal.  

Patients and Methods: 120 patients fulfilled the criteria in the study were included in a 

prospective retrospective cohort study done at the Cardiothoracic Surgery Department at Zagazig 

University Hospitals, in the duration from January 2023 to August 2023 . Patients were divided 

into two groups. First group: Post- drain removal routine chest x ray and the second group:  No 

Post- drain removal routine chest x ray, follow up patients done for 24 hours or developing any 

signs of respiratory distress or hemodynamics instability needing immediate performing new x 

ray for detecting of the need of new drain in the second group. 

Results: There was 60 patients in each group ,number of cases developed pleural pathology after 

drain removal were 2 patients (1.7٪) in 1
st
 group and 4 patients (3.3٪) in 2

nd
 group without 

statical significant difference between the two groups, number of patients need insertion of new 

drain was 1 patient (0.8٪) in 1
st
 group and 1 patient (0.8٪) in 2

nd
 group without statical 

significant difference between the two groups. 

Conclusion: as the presence of pleural space pathology after removal of chest tube is sporadic. 

so, routine chest radiograph after this maneuver does not increase clinically serious data for the 

patients, as CXR associated with increase in hospital cost and radiation exposure so, it should be 

done when clinically indicated only. So, patients safety and clinical outcomes were not affected 

by performing a post Intercostal tube removal CXR.  

Keywords: routine chest radiograph, intercostal tube removal, thoracic surgery. 

Abbreviations: CXR :chest x ray, V.A.T.S: video assisted thoracoscopic surgery. 

  
 

 

Introduction 
Recently, there has been debate regarding whether or not routine chest x-rays should be performed once intercostal 

tubes are removed
1
. Intercostal tube removal is a common reason for a chest x-ray, with the underlying assumption 

being a look for any lingering or newly manifested pathology. The research, namely studies of trauma and cardiac 

surgery patients, seems to contradict this idea
2
. It is well known that post-thoracic surgery patients benefit little from 

regular routine chest radiography
3
. We were unable to find any research that directly addressed the question of 
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whether or not post-operative thoracic surgery patients should undergo routine chest x-rays after the removal of 

intercostal tubes.  

 

Materials and Methods 

Ethical Statement 

The approval number is (10962/18-7-2023) from Zagazig University's institutional review board (IRB). All patients 

who participated in the trial provided written informed consent.  

Study Design and Population 

This retrospective prospective cohort study done at the Cardiothoracic Surgery Department at Zagazig University 

Hospitals,  in the duration from January 2023 to August 2023. The research was conducted in accordance with the 

World's Code of Ethics. Declaration of Helsinki, developed by the World Medical Association, for use in human 

research.  

The inclusion criteria were thoracic surgery patients either open  surgery or video assisted thoracoscopic 

surgery(V.A.T.S) . 

The exclusion criteria were ventilated patients.  

 Patients were divided into two groups. First group :Post- drain removal routine chest x ray and the second group:  No 

Post- drain removal routine chest x ray, follow up patients done for 24 hours or developing any signs of respiratory 

distress or hemodynamics instability needing immediate performing new x ray for   detecting of the need of new 

drain in the second group. 

III- Administrative design: 

Statistical analysis: 

SPSS (Statistical Package for the Social Sciences) version 20.0 was used for data collection, verification, and editing, 

and analysis. Quantitative and qualitative information was presented in the same way. Quantitative information was 

summarized by a minimum and maximum, as well as the mean, median, and standard deviation. Two-tailed 

significance testing was performed on all data. P-values below 0.05 are statistically significant, while P-values above 

0.05 are not. 

Results: 

An adequate number of patients (120) were found to meet the study's criteria. The pathology and type of operation in 

each patient done are tracked in Table 1 and 2 correspondingly. Patients' average age was 55. (range 14-80).  A total 

of 66 men and 54 women were treated, with 75 receiving a single tube and 45 receiving two. An average of 3.5 days 

was spent with tubes in place (range 2-12 days). One to eight radiographs were taken of each patient upon hospital 

admission till discharge (mean 2.6). number of cases developed pleural pathology after drain removal were 2 patients 

(1.7٪) in 1
st
 group and 4 patients (3.3٪) in 2

nd
 group without statical significant difference between the two groups, 

number of patients need insertion of new drain was 1 patient (0.8٪) in 1
st
 group and 1 patient (0.8٪) in 2

nd
 group 

without statical significant difference between the two group. 

Table 1: pathological diagnosis by category. 

pathological diagnosis  number of cases percentage 

malignant lung 11 9.1٪ 

benign lung 18 15٪ 

malignant pleural 12 10٪ 

benign pleural 17 14.2٪ 

benign mediastinal 13 10.8٪ 

infective pathology 13 10.8٪ 

pneumothorax 22 18.2٪ 

hemothorax 11 9.1٪ 

malignant chest wall 3 2.5٪ 
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Table 2: surgical procedure by category 

surgical procedure  number of cases percentage 

V.A.T.S+ pleural biopsy 11 9.1٪ 

V.A.T.S+ lung biopsy 4 3.3٪ 

V.A.T.S+ bullectomy 5 4.2٪ 

V.A.T.S+ thymectomy 6 5٪ 

Thoracotomy + pleural biopsy 6 5٪ 

Thoracotomy + lung biopsy 5 4.2٪ 

Thoracotomy + wedge resection 6 5٪ 

Thoracotomy + bullectomy 2 1.7٪ 

Thoracotomy + lobectomy 5 4.2٪ 

Thoracotomy + pneumonectomy 2 1.7٪ 

Thoracotomy + decortication 24 20٪ 

Thoracotomy + mediastinal lesion excision 7 5.8٪ 

chest wall resection and reconstruction 3 2.5٪ 

 

 
Figure1:Results .     A----number of patients developed pleural pathology after drain removal  . 

                                    B----  number of patients need insertion of new drain.            

Discussion  

When there is a pathology in the pleural space like air, fluid or blood the treatment of choice is the chest drain after its 

omission ,Routine CXR is the usual of the care in many hospitals 
4
.The timing of Intercostal tube omission usually 

depends on the clearance of a the pleural pathology, or a specified decrease in amount of the drain
5
. CXR performed 

after removing the Intercostal tube suggests there has been no recurrence of the disease, although recurrent 

pneumothorax or reabsorption of fluid is possible
6
.  In our study number of cases developed pleural pathology after 

drain removal were 2 patients (1.7٪) in 1
st
 group and 4 patients (3.3٪) in 2

nd
 group while number of patients need 

insertion of new drain was 1 patient (0.8٪) in 1
st
 group and 1 patient (0.8٪) in 2

nd
 group, In   other study 28 patients 

(8.6%) from the 327 in Group 1 that post chest drain omission CXR discovered to have a pneumothorax. Of these, 

only 3 patients (10.7%) need chest drain reinsertion, and 2 of these 3 patients were clinically symptomatic. The 

lasting patient had also need chest drain reinsertion after CXR done. In adult studies, similar findings of a low 
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prevalence of iatrogenic pneumothoracies were found
7
. Out of 73 patients studied retrospectively, 8 (10.9%) 

developed pneumothorax following drain removal. Clinical evidence suggests that just 2 of these 8 patients require 

reinsertion of their Intercostal tube
8
.Another study indicated that 12 out of 105 patients (11%), who had intercostal 

tube removal followed by pneumothorax, required reinsertion of the tube due to clinical symptoms in only 1 patient
9
. 

The authors conclude that practitioners should monitor patients clinically because not every pneumothorax, 

hemothorax, or pleural effusions are serious enough to require placement of a chest tube
10

. Both the percentage of 

patients with results following drain removal and the percentage of patients who required reinsertion are very similar 

across the trials reported here and the studies published elsewhere. In our investigation, dyspnea due to symptomatic 

recurrent pneumothorax was the most common symptom signaling the need for chest tube reinsertion. In this 

analysis, the results of routine CXR did not affect patient care. One patient in Group 1 and one patient in Group 2 

required reinsertion of their Intercostal tube due to the development of clinical signs and/or symptoms (such as 

hypoxia, difficulty breathing, and reduced air entry). Group 2's final three patients share the same situation as Group 

1's final patient: they acquire little clinical signs and/or symptoms, but CXR findings suggest that reinsertion of the 

intercostal tube may not have been necessary. All patients in this study who needed a reinsertion of an Intercostal 

tube did so within 24 hours, hence it is advised that patients be followed for 12-24 hours before being discharged.  If 

there is a must for discharge before this time, or if there are social circumstances that may get the patient at risk, so, 

CXR done before discharge. the cost of CXR about 200 L.E, Our results are consistent with previous research 

showing that CXRs performed following the removal of Intercostal tubes do not contribute to decision making and 

that re-intervention is instead prompted by the presence of symptoms and the clinician's clinical judgement. These 

findings support the idea that CXR should be saved for symptomatic patients only following Intercostal tube excision. 

Patients should be monitored for a sufficient amount of time to make sure they don't develop any symptoms that 

might necessitate reinserting the Intercostal tube
11.

The authors of a report on patients who had undergone heart 

surgery and had their Intercostal tubes removed came to the conclusion that CXR should only be acquired if a patient 

was in respiratory distress or developed hemodynamic instability after their tubes were removed
12

.  pneumothorax, 

bleeding, infection, and engaged chest tube pieces were the reported Complications may arise after Intercostal tube 

omission
13

. the need for Intercostal tube reinsertion was the only complication in our study.  There was no statistically 

significant difference in hospitalization or chest tube installation times in the current trial. This contradicts the 

findings of earlier research that found that performing routine CXRs after removing Intercostal tubes prolonged 

patients' stays in the hospital
14

. All of our patients who underwent a post-removal CXR did so within 24 hours of 

omitting, suggesting that our average length of stay was similar to theirs. The post Intercostal tube removal CXR is 

also linked to an increase in hospital costs and radiation exposure, according to research
15

.  

Conclusions 
As the presence of pleural space pathology  after chest tube removal is sporadic. so, routine chest radiograph after this 

maneuver does not increase clinically serious data for these patients, as CXR associated with increase in hospital cost 

and radiation exposure so, it should be done when clinically indicated only. So, patients safety and clinical outcomes 

were not affected by performing a post Intercostal tube removal CXR. 

Limitations of the study 

The very limited number of patients surveyed could be seen as a drawback of the study. But in the near future, we 

hope to implement a larger study that will allow us to examine more facets of the patients' intraoperative and 

postoperative course. 

Ethical Approval 

Consent from the appropriate institutional review board was achieved. 

 

Informed Consent 
All patients provided their written informed consents. 
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