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ABSTRACT  

Background: SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) is an extremely infectious virus causing 

COVID-19 illness. Respiratory failure is a consequence of COVID-19 illness related pneumonia, in which mechanical 

ventilation and endotracheal intubation are essential. Barotrauma is a chief complication due to mechanical ventilation, 

in which pneumothorax was established in 25% of COVID-19 barotrauma patients. The majority of complicated 

COVID-19 cases with a pleural effusion or pneumothorax require a thoracostomy.  

Objective: To recognize and analyse tube thoracostomy consequences in COVID-19 complicated individuals through 

this pandemic. Patients and Methods: A retrospective study was accomplished in Thoracic Surgery Unit of Elkasr 

Elaini Medical Center, Cardiothoracic Surgery Department in Cairo University, Cairo, Egypt. We included fifteen 

COVID-19 individuals entered the ICU in the period between June 2020 and September 2021 requiring thoracic surgery 

consultation. Non-COVID-19 severe illness and iatrogenic pneumothorax were omitted from this study. 

Results: Nine pneumothorax cases (73.3%), two surgical emphysema associated with pneumothorax cases (13.3%), 

three pleural effusion cases (20%) and one hydropneumothorax case (6.7%) as a total of fifteen patients needed thoracic 

surgery consultation. After tube thoracostomy, there were no harm consequences. From the total number of patients, 12 

well improved and discharged (80%) and three were dead (20%) within three days after tube thoracostomy who were 

mechanically ventilated due to respiratory failure after ARDS. 

Conclusion: COVID-19 complicated cases needed chest tube insertion is associated with good outcomes and 

improvement.  
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INTRODUCTION 

A worldwide pandemic COVID-19 is the medical 

state generated by SARS-CoV-2 infection and is linked 

with considerable morbidity and death, involving acute 

respiratory failure necessitating ICU admission and 

sophisticated respiratory assistance (1).  

Respiratory failure with profound hypoxemia is a 

consequence of COVID-19 illness related pneumonia, 

in which mechanical ventilation and endotracheal 

intubation are essential (2). An important complication 

of mechanical ventilation is barotrauma. Barotrauma is 

a significant complication of mechanical ventilation (3).  

Pneumothorax occurred in up to 25% of COVID-19 

patients who experienced barotrauma, but only in 2% of 

patients with certain other reasons of acute respiratory 

distress syndrome (ARDS) (3,4). Also, there is no 

agreement on how to manage ventilators and lung 

relaxation in COVID-19 related ARDS, as well as 

protecting additional lung injury. Mild COVID-19 

individuals with pleural effusion is only 8%, however. 

It is occurred in 28% of severely ill covid 19 patients (5). 

Although controversial, it is presently suggested to 

implant a tube thoracostomy in critically sick patients 

on positive pressure ventilation when  pneumothorax 

and pleural effusions are noted (6). These complications 

are not rare, for example pneumothorax may occur by 

5.9% through first day of intubation (7). 

There have been several reports stated that in cases 

of pneumothorax and pleural effusion complicated 

COVID-19 patients tube thoracostomy is required. 

However, these reports included individuals of limited 

sized and involved non-severely sick patients (6–10).  

Furthermore, there is no data on the frequency and 

post-operative prognosis of tube thoracostomy in 

severely sick COVID-19 patients. Among these studies 

on ARDS, one was done on minor number of SARS 

patients stated that a tube thoracostomy was received in 

three out of six pneumothorax patients(11). 

 

AIM OF THE STUDY 

The aim of our research is to reveal the 

consequences of tube thoracostomy regarding 

morbidity and death in these covid-19 patients who have 

pneumothorax or pleural effusion. 

 

PATIENTS AND METHODS 

A retrospective study was conducted in Thoracic 

Surgery Unit of Elkasr Elaini Medical Center 

Cardiothoracic Surgery Department in Cairo 

University, Cairo, Egypt. Fifteen COVID-19 cases            

(admitted in the time interval between June 2020 and 

September 2021) to ICU and needed thoracic surgery 

consultation, were included in our study.  

 

Ethical approval: 

      The approval of this study was attained from 

Cairo University Academic and Ethical Committee. 

Written informed consent was taken from all 

participants. The study was conducted according to 

the Declaration of Helsinki.  

 

Inclusion and exclusion criteria: 

We involved all ICU entered COVID-19 

individuals who needed thoracic surgery intervention by 

a tube thoracostomy. Iatrogenic pneumothorax and 
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severe illness patients other than COVID were 

excluded.  

 

Data collection: 

Patients’ files were appraised and evaluated for all 

demographics, underline diseases, thoracic 

consequences outlines, controlling, intubation, re-

intubation, ventilator settings, interventions, outcomes, 

and improvement. Pneumothorax patients inserting 

thoracostomy tubes were diagnosed in periodically 

chest X-ray or when this scan was implemented at any 

time when pneumothorax occurrence clinically 

suspected. 

In the "Safety triangle" chest tubes were all inserted. 

All thoracic surgery personnel followed the AAST 

Acute Care Surgery and Critical Care Committees' 

instructions and recommendations for tube 

thoracostomy (including wearing protective 

equipment). All procedures were performed under local 

anesthesia (2% lignocaine injection) in both intubated 

and non-intubated patients.  

 

Statistical analysis: 

Statistical Package for Social Sciences (SPSS) 

software version 18.0 was used for results statistical 

analysis. The mean ± Standard deviation (SD) was used 

as a measure for clinical data. Chi-square, Fisher's exact 

test, and independent t-tests were used for differences 

examination. Also, multivariate correlation and 

regression were performed. In addition, the predicted 

time of death in this trial size was determined by using 

Kaplan-Meier test. P value < 0.05 was considered 

significant. 

 

RESULTS 

A retrospective study was conducted in Thoracic 

Surgery Unit of Elkasr Elaini Medical Center 

Cardiothoracic Surgery Department in Cairo 

University, Cairo, Egypt. Fifteen COVID-19 cases 

admitted in the time interval between June 2020 and 

September 2021 to ICU for thoracic operation therapy 

and consultation, were included in our study.  

Twelve patients (80%) were males and three (20%) 

were females, with a male: female ratio of 4:1. Age was 

66 ±10 years and BMI was 24 ± 4 in our study, as 

demonstrated in Table (1) and Figure (1). 

 

Table (1): Demographic characteristics of study 

patients.  

 N (%) 

Sex Female 
3 (20%) 

Male 12 (80%) 

Age (year) Mean ± SD 66 ± 10 

BMI Mean ± SD 24 ± 4 

 

 
Figure (1): Sex Distribution of Patients 

Causes of tube thoracostomy were including: 

pneumothorax were nine cases (60%), surgical 

emphysema and pneumothorax were two cases (13.3%), 

pleural effusion were 3 cases (20%) and 

hydropneumothorax was one case (6.7%) (Table 2).  

 

Table (2): Causes of tube thoracostomy. 

Cause N % 

Pneumothorax 9 60 % 

Surgical emphysema+ 

pneumothorax 

2 13.3% 

Pleural effusion 3 20.0% 

Hydropneumothorax 1 6.7% 

 

All cases were emergency, without routine cases or 

pleural Biopsy and pleurodesis. Detected co-morbidities 

in patients were HTN (2 cases 13.33%), Asthma (2 

cases 13.33%), Coronary artery disease (CAD) (2 cases 

13.33%), DM with CAD (1 case 6.66%), HTN with DM 

(1 case 6.66%), HTN with DM and renal disease (1 case 

6.66%), active malignancy with DM (1 case 6.66%), 

active malignancy with DM, asthma and HTN (1 case 

6.66%), DM with asthma and HTN (1 case 6.66%) 

(Table 3). 

 

Table (3): Distribution of patients’ co-morbidities. 

 N % 

Normal 3 20 

Hypertension only  2 13.33 

Asthma only  2 13.33 

Coronary artery disease only  2 13.33 

Coronary artery disease + Diabetes 1 6.66 

Hypertension + Diabetes 1 6.66 

Hypertension + Diabetes +Renal disease 1 6.66 

Active malignancy + Diabetes 1 6.66 

Active malignancy + Diabetes + Asthma 

+ Hypertension 1 6.66 

Hypertension + Diabetes + Asthma 1 6.66 
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Conditions of the patient during tube thoracostomy 

were including: 1 case on non-re-breather mask with 16 

lit/m O2 (6.6 %), 3 cases on high flow nasal cannula 

with 35-60 lit/m O2 (20 %) 7 cases on biphasic positive 

airway pressure (BIPAP) 46.6 % and 4 cases on 

artificial ventilation (26.6 %). The majority of cases 

were on BIPAP 46.6 % of (Table 4). 

 

Table (4): Conditions of the patients during tube 

thoracostomy. 

Condition N % 

On non-rebreathing mask 1 6.6 % 

On high flow nasal cannula 3 20 % 

On BIPAP mask  7 46.6 % 

On mechanical ventilation 4 26.6 % 

 

Figure 2 illustrated chest drain tube removal time, 

this was from three to seven days in 10 cases (66.67%) 

and more than 8 days in 5 cases (33.33%). 

 

 
Figure (2): Timing of removal of chest drain tube. 

 

From the total number of patients, 12 patients well 

improved and discharged (80%) and three of 4 patients 

who were mechanically ventilated were dead (20%) 

within three days after tube thoracostomy due to 

respiratory failure after ARDS. However, there was no 

complications resulting from tube thoracostomy (Table 

5).  

 

Table (5): Outcome of patient’s condition after tube 

thoracostomy. 

 N % 

Dead 3 20.0% 

Improved 12 80.0% 

 

DISCUSSION  

In SARS-CoV-1, the mediastinal emphysema is an 

indicator for increased risk of intubation (12) Barotrauma 

and severe pneumothorax necessitating chest tube 

installation causes include failure to track lung 

dynamics changes and adjust ventilation parameters. 

Mechanical breathing data soon before chest tube 

implantation appears to corroborate the possibility of a 

fragile character among tube thoracostomy patients (13). 

Regarding age and sex, our trial indicated that the 

majority pneumothorax trauma cases were elderly with 

an age range of 56-76 years old and most of them were 

males (80%). Other underline diseases as hypertension, 

coronary artery disease, diabetes, asthma, renal disease 

and active malignancy were present in 80% of the 

patients.  

Similarly, in the United Arab Emirates study, the 

age of pneumothorax COVID-19 patients was 40-60 

years in 50% of cases and >60 years in 30% of cases; 

additionally, the majority of the cases (78%) were 

males, and underline diseases such as hypertension, 

ischemic heart disease, arrhythmia, diabetes, asthma, 

and hyperlipidemia, occurred in 76% of the patients (38 

out of 50 patients) in the COVID-19 infected 

individuals(14) which was same case in  other studies (15–

17). 

Furthermore, our findings are consistent with earlier 

researches (18,19), indicating that pneumothorax is a 

prevalent and specific risk in COVID-19 patients, with 

pneumothorax accounting for the bulk of indications for 

chest tube insertion (73.3%).  

In the present study, the removal of chest drain tube 

was within 3-7 days in 66.67% of patients, which 

similar to Tawil et al. (20) study. It demonstrated that 

physicians would withdraw a chest tube at 5 to 7 days 

after its implantation in patients who were on 

mechanical ventilation and satisfied the criteria for 

chest tube withdrawal.  

Therefore in our trial, COVID-19 complicated 

patients who underwent thoracostomy tube placement 

had good prognosis, without complications and with a 

higher survival rate (80%). The three deaths in this 

study were not related to any complications.  

This is in line with the results of Zantah et al. (6), 

who discovered that in all instances (66.6%), death was 

not directly associated to the pneumothorax. But, our 

results were opposite to Al-Ani and his colleagues(14) 

study, patients who need chest tubes had a higher death 

rate, a longer period of artificial breathing, and a longer 

hospital and ICU stay than patients who do not suffer a 

pneumothorax necessitating chest tube installation.  

This study emphasized the necessity of evaluating 

the possibility of ventilator-related pulmonary damage 

and a bad recovery pattern in severely sick COVID-19 

patients. It also implies that if lung damage occurs, 

delayed placement of a thoracic tube may signal a bad 

result and should be considered as an early decision in 

complicated COVID-19 critically ill patients.  

 

CONCLUSION 

Tube thoracostomy is a procedure required 

frequently in severely sick and complicated COVID-19 

patients, and could be a negative prognostic sign for the 

course of the patients. However inserting a chest tube in 

COVID-19 may be lifesaving especially, in complicated 

cases. The procedure is associated with good outcomes 

and improvement. This recommended that, don’t delay 

the intervention neither for fear of deterioration of the 
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patients’ condition or subjecting thoracic surgery staff 

to the risk of contracting COVID-19 , this is as long as 

protective equipment and guidelines of AAST during 

COVID-19 pandemic was followed strictly. 
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