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Background: A significant number of patients are treated by doctors in the 
emergency room due to the rising incidence of catastrophic chest injuries. For the 
treatment of pneumothorax, hemothorax, and hemopneumothorax resulting from 
chest trauma, a tube thoracostomy is a vital life-saving procedure.

Objective: To outline potential issues with Thoracostomy tube insertion and typical 
pitfalls in managing the underwater seal system.

Methodology: This retrospective study was carried out at General / Thoracic 
Surgery Department of Hayatabad Medical Complex Peshawar between July 2020 
and December 2021. Total 300 patients were included in this study. Complications 
related to the thoracostomy tube insertion and mistakes practiced by the medical 
staff regarding the management of thoracostomy tube and its system were 
documented and analyzed. 

Results: There were 22 (7.3%) complications were related to tube insertion, 13 
(4.3%) iatrogenic lung injuries occurred during the insertion process, followed by 
diaphragmatic injury 4 (1.3%), intercostal vessel injury 3 (1%) & liver injury 2 (0.7%) 
respectively. There were total 118 (39.3%) pitfalls were observed, amongst which the 
most common was clamping the chest tube 29 (9.7%), followed by intrathoracic 
malposition 22 (7.3%), loose fixation 18 (6%), improper handling of suction system 
15 (5%), vent covering 12 (4%), improper filling of the bottle 9 (3%), subcutaneous 
position 7 (2.3%), improper insertion site 6 (2%) respectively.  

Conclusion: The trocar was the cause of all chest tube insertion-related issues. It is 
common to make mistakes when working with the tube and its system. All surgeons, 
especially general surgery residents and paramedical staff should complete 
specialised training in chest tube management and care. 
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Introduction

 significant number of patients are treated by Adoctors in the emergency room due to the rising 
incidence of catastrophic chest injuries. For the 

treatment of pneumothorax, hemothorax, and 
hemopneumothorax resulting from chest trauma, a tube 

1,2thoracostomy is a vital life-saving procedure.  The 
fundamental goal in chest trauma is to maintain lung 
ventilation so that body tissues are properly oxygenated. 
This cannot be done without chest decompression, which 
lowers intra-pleural pressure and allows the lungs to fully 

3expand.  For the treatment of chest injuries, a number of 
therapeutic alternatives including clinical observation, 
thoraco-centesis, tube thoracostomy, and open 

4,5thoracotomy have been documented in the literature.  
The most effective of them, with a 30% complication risk, 
is chest tube decompression. Despite the enormity of its 
clinical utility, this procedure carries considerably 

6,7significant preventable morbidity.  In general, they are 
categorized as insertional, positional or infectious. 
Although several risk factors contribute to this tube-
related complications like size of tube, technique and 
approach of insertion, experience of operator and 
prehospital tube placement, level of experience is one of 
the important factors in the development of these 

8,9complications.  
Hewitt was the first to use a completely closed intercostal 
drainage system in 1876, but it wasn't until World War II 
that tube thoracostomy became typical in the treatment of 

10injured patients.  Doctors with almost all surgical 
specialties, intensivists, and emergency physicians are 

11required to perform this life-saving procedure.  
In this study, we documented all potential complications 
and mistakes associated with tube thoracostomy and 
care of its system at Hayatabad Medical Complex 
Peshawar. 

Objective 

To outline potential issues with Thoracostomy tube 
insertion and typical pitfalls in managing the underwater 
seal system.

Methodology

This retrospective observational study was conducted at 
General/Thoracic Surgery Department of Hayatabad 
Medical Complex Peshawar from July 2020 to December  
2021. Total 300 patients were included in this study. All of 
these patients underwent a drainage procedure of the 
pleural cavity using a thoracostomy chest tube.
The procedure was performed by different physicians with 
different specialties including thoracic surgeons, general 

surgeons & general surgery residents. Chest tubes that 
were inserted at the cardiac center were excluded. Tubes 
were inserted either with or without trocars. The site of 
insertion was the lateral chest wall in the vast majority of 
the patients ranging from the third to the seventh 
intercostal space and from the posterior to anterior 
axillary line. The tubes were connected to a chest bottle 
with under water seal system or to negative suction 
system.
Chest X-ray was performed post insertion, for daily follow 
up and post removal of the tube. Chest CT scan done, if 
needed. The chest tubes and its drainage system were 
followed up daily by the thoracic surgery team till the date 
of its removal. Any complication related to the insertion of 
the chest tube and any mistake during the care and 
management of the tube and its system were recorded. 
Statistical analysis was done using SPSS 27.0. The 
continuous variables were expressed as the mean ± SD, 
and categor ical  var iables were expressed as 
percentages.

Results

Total 300 patients were included. Age ranged from 20         
to 60 years, with a mean of 40 years. There were 185 
(61.7%) males and 115 (38.3%) females. 
In operating theatre 170 (56.7%) thoracostomy tubes 
were inserted after thoracoscopic / open surgery, 90 
(29.2%) were inserted in the intensive care unit and 
surgical wards, while 40 (13.3%) were inserted in the 
emergency department (Figure 1).
The most common indication of thoracostomy tube 
insertion was post thoracotomy or thoracoscopic surgery 
160 (53.3%), following Trauma 60 (20%), pleural effusion 
40 (13.3%), empyema 13 (4.3%), pneumothorax 12 (4%), 
post cardiac surgery injuries 9(3%) & malignant pleural 
effusion 6 (2%) respectively (Table 1). 
There were 22 (7.3%) complications were related to tube 
insertion, 13 (4.3%) iatrogenic lung injuries occurred 
during the insertion process, followed by diaphragmatic 
injury 4 (1.3%), intercostal vessel injury 3 (1%) & liver injury 
2 (0.7%) respectively (Figure 2).
There were total 118 (39.3%) pitfalls were observed, 
amongst which the most common was clamping the 
chest tube 29 (9.7%), followed by intrathoracic mal 
position 22 (7.3%), loose fixation 18 (6%), improper 
handling of suction system 15 (5%), vent covering 12 
(4%), improper filling of the bottle 9 (3%), subcutaneous 
position 7 (2.3%), improper insertion site 6 (2%) 
respectively (Table 2).

Discussion

The invasive technique of a chest tube thoracostomy 
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frequently leads to difficulties from insufficient tube 
thoracostomy drainage. Early complications can include 
intra-abdominal malposition, kinking, clogging, 
dislodging, injury to an intercostal artery, vein, or nerve; 
lung perforation; perforation of the right atrium or right or 
left ventricle; stenosis of the subclavian artery; injury to 
the inferior vena cava; Horner's syndrome; and inferior 

12vena cava injury.  Injuries to the heart, oesophagus, 
mediastinum, induction of a contralateral pneumothorax, 
injuries to the phrenic nerve, and an arterio-venous fistula 

13,14are some other risks that have been documented.
In our study, there were no complications associated with 
inserting intraoperative chest tubes in the theatre 
following thoracotomy since they were all placed and 
positioned under vision. Similar to the findings of Dural K 
et al & S.F Monaghan et al, who concluded that all chest 
tube-related problems happened when an immediate 

intervention in the emergency room or intensive care unit 
15,16was required.  When employing the open approach for 

the insertion, there were no difficulties in our research; 
however, all of the issues were connected to the insertion 
of the chest tube using trocars. Since this might happen 
when junior doctors are ill-trained, this observation 
should raise the alarm.
Emergency chest tube placement resulted in lung injury 

17most frequently,  as seen in our results. Tang A reported 
that intercostal artery laceration as the most observed 

18complication related to the insertion.  Although, Fulbrook 
et al considered mal positioning of the tube ranking first in 

19 the complications rate. We preferred to classify mal-
positioning as part of the pitfalls. Our results showed 
clamping the chest tube during the transport of patients 
from one department to other was the commonest pitfall 
observed. Doing this maneuver may put the patients in 
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Figure 2. Complications of thoracostomy tube insertion (n=22)
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danger of accumulating air in the pleural cavity and 
possible tension pneumothorax. This practice was done 
mostly by the nurses and the residents. Lehwaldt et al, in a 
study about nurse's knowledge of the chest drains care, 
warned about this common pitfall by the paramedical 

20staff.
Inadequate knowledge of the suction system that is 
connected to the chest bottle was being practiced by 
both residents and nurses. We noticed a dangerous pitfall 
of connecting the chest bottle to the thoracostomy tube 
without filling the bottle with saline, which resulted in a 
tension pneumothorax immediately and cardiac arrest, 

although the patient was resuscitated and survived and 
this has been highlighted earlier. 

Conclusion 

Majority of the complications resulted from insertion of a 
chest tube with trocar. Thus, using chest tubes with 
trocars should be avoided by the in-experienced 
consultants. Mistakes in dealing with the thoracostomy 
tube and its system are commonly being practiced, 
mainly by the residents and the nurses, due to inadequate 
knowledge and poor experience.

   

Pitfall Frequency Percentage 

Clamping chest tube 29 9.7%

Intrathoracic mal position 22 7.3%

Loose fixation 18 6%

Improper handling of suction system 15 5.0%

Vent covering 12 4.0%

Improper filling of bottle 9 3.0%

Subcutaneous position 7 2.3%

Improper insertion site 6 2.0%

Table 2. Pitfalls of thoracostomy tube insertion (n=118)

  

Table 1. Indications of tube insertion 

Indication Frequency Percentage 

Post thoracotomy  160 53.3%

Trauma 60 20.0%

Pleural effusion 40 13.3%

Empyema 13 4.3%

Pneumothorax 12 4.0%

Post cardiac surgery 9 3.0%

Malignant pleural effusion 6 2.0%
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