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Abstract  

Objective: This study has aimed to share the perioperative management practices and respective 

outcomes in patients; who underwent urgent thoracotomy due to traumatic hemothorax during the 

pandemic. 
Methods: In a single-center, 18 patients; who underwent urgent thoracotomy due to traumatic hemothorax 

in March 2020 to March 2021, were included in the study retrospectively. Patient data were retrieved from 

digital archive files. The initial evaluation was performed in the emergency room while wearing complete 

personal protective equipment. Patients were taken into the operating room under emergency conditions 

without waiting for the results of the nucleic acid tests performed on oropharyngeal and nasopharyngeal 

swabs. The operation was carried out by involving the minimum number of personnel. In the postoperative 

period, patients were followed up in a negative pressure intensive care room. Isolation measures were 

maintained until two novel coronavirus nucleic acid tests on oropharyngeal and nasopharyngeal swabs 

collected 48 hours apart were reported as negative. 

Results: During the one-year period in the COVID-19 pandemic, 18 patients were operated on with the 

indication of urgent thoracotomy. Of the patients, 14 were men (77.8%), and 4 were women (22.2%). Nucleic 

acid test results were negative in 17 patients (94.5%). The nucleic acid test result was reported positive in 

one patient (5.5%) for samples taken at the 48th hour. Nucleic acid tests were performed on the oropharyngeal 

and nasopharyngeal swabs obtained on the fifth and seventh days from the operation personnel. No novel 

coronavirus transmission occurred in the healthcare personnel. In the postoperative period, 15 patients 

(83.3%) were successfully treated and discharged from the hospital, but 3 patients (16.7%) died. No 

morbidity or mortality occurred due to COVID-19. 

Conclusion: Urgent thoracotomies can be successfully performed during the COVID-19 pandemic. 

Novel coronavirus transmissions can be avoided if relevant healthcare personel comply with 

isolation measures and use complete personnel protective equipment. 
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Introduction  

The coronavirus disease-2019 (COVID-19) 

pandemic, caused by coronavirus type 2 (SARS-

CoV-2), was declared a pandemic by the World 

Health Organization (WHO) on 11 March 2020. 

Although it has been 15 months since the declaration, 

the pandemic continues to challenge healthcare 

systems globally. According to WHO, 113 million 

people have been infected with SARS-CoV-2, and 2.5 

million of these infected people died as of March 

2021 (1). In many countries, healthcare services other 

than emergency and oncological treatments had to be 

postponed due to the pandemic. Even the 

postponement of oncological procedures has been 

discussed, especially when the density of cases was 

high (2,3). The Republic of Turkey (T.R.) Ministry of 

Health directive issued on April 2020 instructed that 

surgical operations other than emergency and cancer 

surgery should be postponed in our country (4). 

Implementing necessary adjustments according to the 

requirements emerged due to the pandemic, 

emergency, and oncological surgical interventions of 

thoracic surgery continued in the period after the 

directive. 

Urgent thoracotomy is the most common 

non-elective intervention in thoracic surgery. Urgent 

thoracotomy is a surgical procedure performed in 

cases where excessive bleeding occurs in the 

hemithorax following thoracic trauma. Generally 

accepted urgent thoracotomy indications include the 

state of shock developing after thoracic trauma, the 

presence of a major repairable intrathoracic injury, 

and continuous thoracic hemorrhage (5). Continuous 

thoracic hemorrhage is defined as the occurrence of 

hemorrhagic drainage of >1500 ml (20 ml/kg) during 

tube thoracostomy or the drainage of >250 ml/hour 

within 3 hours after tube thoracostomy (5). This study 

has aimed to share the implemented measures and 

obtained outcomes in patients; who underwent urgent 

thoracotomy due to traumatic hemothorax during the 

COVID-19 pandemic. 

 

 
Figure 1. a) Chest radiography of patient 6 reveals right side hemothorax.  

b) Chest radiography of patient 9 reveals left side hemothorax. 

 

Methods 

This study was designed as a retrospective, 

descriptive, and cross-sectional study. In the one year 

between March 2020 and March 2021, patients; who 

underwent urgent thoracotomy in a secondary stage 

health center were retrospectively included in the 

study. A total of 18 patients admitted to the 

emergency department due to blunt or penetrating 

chest trauma and on whom urgent thoracotomy and 

bleeding control were performed due to massive 

intrathoracic hemorrhage were included in the study. 

Patient information was obtained from digital and 

physical archives. 

Patients were evaluated in the emergency room in 

compliance with the T.R. Ministry of Health 

guideline about the examination of patients suspected 

of having COVID-19 or diagnosed with COVID-19. 

Each patient was evaluated by a thoracic surgeon 

wearing personal protective equipment (PPE). PPE 

included a bonnet, a face shield, goggles, an N-95 

mask, a surgical mask, double gloves, and coveralls 

or a disposable surgical gown. After taking the 

anamnesis, performing a physical examination, and 

laboratory tests including a complete blood count, 

serum biochemistry, coagulation parameters, blood 

type tests, direct chest radiography, and thoracic 

computed tomography (CT) were performed in 

patients with stable hemodynamics (Figure 1). 

Patients were inquired not only about the history of 

the trauma but about COVID-19 as well. Patients 

were asked whether they had any fever, fatigue, 

chills, shivering, headache, loss of smell, generalized 

muscle pain, and diarrhea in the ten days preceding 

the trauma. Patients were also inquired about whether 

they visited any places known to be densely 

populated with COVID-19 cases or whether they had 

any contact with persons diagnosed with COVID-19 

or suspected of having COVID-19 in the last two 

weeks. Nasopharyngeal (NP) and oropharyngeal 

(OP) swabs were obtained from patients to perform 

the SARS-CoV-2 Reverse Transcriptase Polymerase-

Chain-Reaction (RT-PCR) test. In patients with 

stable hemodynamics, tube thoracostomy was 

performed for the treatment of hemothorax. 

Immediately after the tube thoracostomy, patients 

with a hemorrhagic drainage volume of 1500 ml or 20 

ml/kg underwent urgent thoracotomy without waiting 

for the results of the SARS-CoV-2 RT-PCR test. 

Anamnesis could not be obtained from patients who 

had unstable hemodynamics and were in a severe 

hemorrhagic shock. Such patients underwent surgery 

without undergoing any radiological imaging tests. 

Immediately after the operation, an anesthesiologist 

or a surgeon wearing full PPE took NP and OP swabs 
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from patients whose samples could not be taken in the 

emergency room for the SARS-CoV-2 RT-PCR test. 

Urgent thoracotomy was performed through a 

posterolateral incision under general anesthesia while 

the patient was lying in the lateral decubitus position. 

The same surgical team performed all operations. The 

fewest possible personnel were involved in the 

operations. A high-efficiency particulate air (HEPA) 

filter was applied to the draining channel of the 

thoracostomy drainage bottles before the patients 

were moved to the intensive care unit (ICU) after the 

operation. In order to prevent the aerosol generation, 

all patients were extubated after being transferred to 

intensive care rooms equipped with negative air 

pressure. Patients with stable hemodynamics and 

patients, who did not need mechanical ventilation, 

were transferred to single rooms in the inpatient unit 

after 24 hours of intensive care follow-up. All patients 

were assumed to have suspected COVID-19 until 

negative results were reported for two consecutive 

SARS-CoV-2 RT-PCR tests performed 48 hours 

apart. All interventions were performed by personnel 

wearing PPE until the suspicion of COVID-19 was 

ruled out. Patients were followed up through daily 

postoperative chest radiography images, complete 

blood counts, and tube thoracostomy drainages. In the 

presence of fever, leukopenia, and heterogeneous 

pneumonic infiltration on chest X-rays during the 

follow-up period, patients underwent nucleic acid 

tests for the differential diagnosis of COVID-19. 

 

Statistical analysis 

Statistical data were calculated using the SPSS 

22.0 software (SPSS Inc., Chicago, IL, USA). 

Descriptive data were expressed as mean (standard 

deviation) for the continuous variables and number 

(%) for the categorical variables. The Mann-Whitney 

U test was used to determine discrepancies between 

two classes based on the continuous variables' 

nonparametric data attributes. A p-value of < 0.05 

was considered statistically significant. 

 

Results 

In the period between March 2020 and March 

2021, 18 patients were operated on by the same 

surgical team in a single-center because of the 

indication of urgent thoracotomy. Of the patients, 14 

were males (77.8%), and 4 were females (22.2%). 

The mean age of the patients was 34.9 years (min-

max.=8-77 years, SD ±16.3). Descriptive patient 

information is shown in the Table 1. Of the patients, 

13 (72.2%) reported penetrating thoracic traumas, 

and 5 (27.8%) reported blunt thoracic traumas in the 

medical history. Penetrating traumas occurred due to 

penetrating stab traumas (n=7; 38.9%), firearm 

injuries (n=3; 16.7%), and foreign body penetrations 

(n=3; 16.7%). Causes of blunt trauma included falling 

from height (n=3; 16.7%), falling off a bicycle (n=1; 

5.5%), and in-vehicle traffic accidents (n=1; 5.5%) 

(Figure 2) 

. 

 
Figure 2: Patient distribution according to the trauma etiology. 
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Table 1. Patient demographics and clinical characteristics 
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1 M 40 Firearm Injury Penetrating Right Stable 8.0 10.

1 

ICA+ 

LP 

Neg/Neg 22 Exitu

s 

2 F 30 Firearm 

Injury 

Penetrating Left 

 

Non-stable 7.3 3.6 ICA + 

Lingula

r Artery 

Neg/Neg 26 Alive 

3 M 50 Stab 

Wound 

Penetrating Left Stable 10.6 10.

9 

LIM

A 

Neg/Neg 13 Alive 

4 M 22 Foreign Body 

Penetration 

Penetrating Right Non-stable 4.5 12.

1 

ICA+ 

LP 

Neg/Neg 5 Alive 

5 M 38 Stab 

Wound 

Penetrating Left Stable 11.7 11.

0 

ICA Neg/Neg 3 Alive 

6 M 77 Falling from 

height 

Blunt Right Stable 7.6 9.2 ICA 

+ LP 

Neg/Neg 6 Alive 

7 M 35 Foreign Body 

Penetration 

Penetrating Left Stable 12.1 13.

4 

LP+ 

Diap

hrag

ma 

Arter

y 

Neg/Neg 7 Alive 

8 M 59 Falling from 

height 

Blunt Right Stable 6.1 8.2 LP Neg/Neg 58 Exitu

s 

9 M 45 Stab 

Wound 

Penetrating Left Stable 7.4 10.

2 

LIM

A + 

ICA 

Neg/Neg 5 Alive 

10 M 26 Stab 

Wound 

Penetrating Left Stable 8.2 9.9 LP+ 

Diap

hrag

ma 

Arter

y 

Neg/Neg 4 Alive 

11 F 32 Intra-vehicle 

Accident 

Blunt Left Stable 7.1 8.5 ICA+ 

LP 

Neg/Neg 7 Alive 

12 F 34 Falling from 

height 

Blunt Right Non-stable 6.8 9.0 ICA+ 

LP 

Neg/Neg 5 Alive 

13 M 8 Falling from 

height 

Blunt Right Non-stable 8.0 9.5 ICA+ 

L.P 

Neg/Neg 8 Alive 

14 F 11 Foreign Body 

Penetration 

Penetrating Right Non-stable 7.1 10.

2 

L.P Neg/Neg 6 Alive 

15 M 26 Stab 

Wound 

Penetrating Left Stable 4.5 7.0 ICA+ 

LP + 

Diap

hrag

ma 

Arter

y 

Neg/Neg 5 Exitu

s 

16 M 40 Stab 

Wound 

Penetrating Right Stable 6.5 10.

3 

RIM

A 

Neg/Neg 6 Alive 

17 M 31 Stab 

Wound 

Penetrating Right Stable 8.4 11.

0 

ICA+ 

LP 

Neg/Pos 11 Alive 

18 M 24 Fire-arm Injury Penetrating Left Stable 7.9 9.0 ICA+ 

IPV 

Neg/Neg 10 Alive 

Abbreviations:  Preop: Pre-operative, Postop: Post-operative, RT-PCR: Novel Coronavirus Reverse Transcriptase Polymerase-Chain-Reaction Test, 

LOS: Length Of Stay, M: Male, F: Female,  ICA.: Inter Costal Artery, LP: Lung Parenchyma, LIMA: Left Internal Mammarian Artery, RIMA: Right 

Internal Mammarian Artery, IPV: Inferior Pulmonary Vein, Neg: Negative, Pos: Positive. 
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Of the patients, who underwent urgent 

thoracotomy (n=18), 9 (50%) had right hemothorax, 

and 9 (50%) had left hemothorax. Right posterolateral 

thoracotomy was performed in 9 patients (50%); left 

posterolateral thoracotomy was performed in 9 

patients (50%), and bleeding was controlled. It was 

found out during the operations that bleeding 

occurred due to traumas to the following structures, 

including an intercostal artery in 12 (66.6%) patients, 

the lung parenchyma in 12 (66.6%) patients, a phrenic 

artery in 3 (16.7%) patients, the left internal 

mammary artery in 2 (11.1%) patients, the right 

internal mammary artery in 1 (5.5%) patient, the 

inferior pulmonary vein in 1 (5.5%) patient, and the 

lingular pulmonary artery in 1 (5.5%) patient. During 

operations, an average of 3.6 units of erythrocyte 

suspension (minimum-maximum=2-12, SD±2.5) and 

an average of 3.8 units of fresh frozen plasma 

(minimum-maximum=2-8, SD±1.9) were 

administered to patients for replacement. The mean 

hemoglobin value was 7.7 g/dl in the preoperative 

complete blood counts (min-max.=4.5-12.1, 

SD±2.0), and the mean hemoglobin value was 9.6 

g/dl (min-max=3.6-13.4, SD±2.1) in the 

postoperative complete blood counts. There was a 

statistically significant difference between the 

preoperative and postoperative hemoglobin values 

(p=0.013). 

In the postoperative period, patients were 

followed up in an intensive care room equipped with 

negative pressure. Thirteen patients (72.2%) were 

extubated just after they were transferred to the 

intensive care room, and 2 patients (11.1%) were 

extubated at the postoperative 24th hour because 

blood pressure stabilization could not be achieved in 

the early postoperative hours.  The remaining 3 

patients (16.7%) were followed under invasive 

mechanical ventilation for a mean of 27.3 days. These 

patients were those with severe preoperative blood 

loss and needed massive blood transfusions during 

and after surgery. They were followed up on a 

mechanical ventilator for a long time because of 

developing respiratory and metabolic acidosis. Of 

these 3 patients, 2 (11.1%) died due to bacterial sepsis 

of unknown origin. The other patient (5.5%) died due 

to disseminated intravascular coagulation. 15 patients 

(83.3%) were moved to single rooms in the inpatient 

unit after 24 hours of intensive care follow-up. 

Any condition to raise a suspicion of COVID-19 

was not observed in the preoperative anamnesis of 13 

patients (72.2%) who were conscious and did not 

have a severe hemorrhagic shock. No suspicious 

conditions were detected in the anamnesis of 5 

patients (27.8%), whose medical history could only 

be obtained in the postoperative period because these 

patients were confused or lethargic due to a severe 

hemorrhagic shock and impaired consciousness. 

Radiologic examinations such as chest x-ray and 

computed tomography were performed in 13 patients 

(72.2 %) who were hemodynamically stable when 

they first came to the emergency department, in order 

to show the severity of the trauma. 5 patients (27.8%) 

who were unstable were taken directly to the 

operating room. No findings associated with COVID-

19 were detected in the thoracic CT scans of these 

patients. Tube thoracostomy was performed on these 

patients in the emergency department. A mean 

volume of 1738 milliliters (min-max=1200-2500 ml, 

SD±333) hemorrhagic drainage occurred just after 

the tube thoracostomy. 

Only in 1 patient (5.5%), the result of the RT-PCR 

test was positive for the swabs taken for the second 

time 48 hours after the first samples in the 

postoperative period. This patient, whose SARS-

CoV-2 RT-PCR test result was reported as positive, 

had no history of contact with a COVID-19 patient, 

and had no symptoms associated with COVID-19 as 

revealed in the anamnesis that could be taken in the 

postoperative period. In the thoracic CT images, there 

were no findings in favor of COVID-19. Favipiravir 

(2x1600mg, 2x400 mg-4 days) therapy was started, 

and the patient was transferred to the unit, where 

COVID-19 patients were followed up. No 

statistically significant difference was obtained in the 

comparison of the patient with a positive COVID-19 

test with other patients in terms of drain termination, 

hospital stay, and additional complications. NP and 

OP swab samples for SARS-CoV-2 RT-PCR tests 

were obtained from the personnel involved in this 

patient's operation on the 5th and 7th postoperative 

days. The test results were reported as negative for all 

of the involved healthcare personnel. 

Patients were followed up for COVID-19 in the 

postoperative period with daily chest radiography, 

follow-up of the body temperature, and symptom 

inquiries. In 3 patients (16.7%), thoracic CT was 

performed due to postoperative fever; however, no 

COVID-19-associated findings were observed in the 

thoracic CT images. The SARS-CoV-2 RT PCR tests 

on the OP and NP swabs taken from these patients 

were resulted as negative. The mean length of 

hospital stay was calculated as 11.8 days (SD±13.0), 

and the mean length of intensive care stay was 5.4 

days (min-max: 1-58 days, SD±13.8). In the 

postoperative period, 2 patients (11.1%) died due to 

bacterial sepsis, and 1 patient (5.5%) died due to 

disseminated intravascular coagulation. 15 patients 
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(83.4%) were discharged without the development of 

any morbidity. 

 

Discussion 

The COVID-19 pandemic caused the 

postponement of many elective medical and surgical 

procedures. While continuing the treatment of 

COVID-19 patients, measures had to be taken to 

protect healthcare workers and non-COVID-19 

patients treated for other reasons in hospitals. In many 

countries, hospitals are classified as pandemic and 

non-pandemic hospitals. In areas where the allocation 

of pandemic hospitals was not possible, isolation 

measures have been implemented in the hospital. In 

the early stages of the outbreak, a retrospective study 

reported that 41.3% of patients diagnosed with 

COVID-19 contracted the disease through in-hospital 

transmission (6). Concerning the density of COVID-

19 patients in emergency departments, arrangements 

have been recommended to protect and treat non-

COVID-19 patients and healthcare workers (7-9). 

Major trauma patients requiring emergency 

interventions emerged as a difficult group to manage 

in this process. Traumatic hemothorax is one of the 

leading causes of emergencies of thoracic surgery. 

Traumatic hemothorax is associated with high 

mortality rates, but timely interventions can be 

lifesaving. Traumatic hemothorax has become more 

complex and critical as a condition requiring 

emergency interventions during the pandemic period, 

parallel to protecting healthcare workers from this 

highly infectious infection. There is not an adequate 

number of papers about the management and 

outcomes of chest trauma patients who have severe 

intrathoracic bleeding and face such a life-threatening 

condition in the literature. Taking necessary 

preventive measures with the anticipation that each 

patient could be COVID-19 positive, we performed 

the necessary interventions on our patients 

unhesitatingly when emergency surgery was needed 

during the pandemic. 

SARS-CoV-2 is transmitted through droplets 

when the individual is in close contact with an 

infected person and through the aerosol particles in 

the same indoor environment (10). Since SARS-

CoV-2 has a limited incubation period and can be 

transmitted by asymptomatic patients, it is highly 

contagious. Therefore, it is necessary to treat trauma 

patients as suspected COVID-19 patients in order to 

protect both healthcare workers and patients (11). 

Patients should be evaluated by personnel wearing 

full PPE. Patients with stable hemodynamics and 

patients not receiving mechanical ventilation support 

should wear surgical masks. A HEPA filter should be 

used in the breathing circuit for patients who are 

mechanically ventilated. If possible, direct 

radiography should be taken in the room where the 

patient is. Patients in the present study were examined 

in the trauma room in the emergency department by 

healthcare workers wearing full PPE. The transport of 

the patients to imaging facilities and the operating 

room was performed by involving the minimum 

number of personnel. The SARS-CoV-2 transmission 

was not detected in the emergency room staff and the 

surgeons of the cases. 

It is recommended that patients diagnosed with 

COVID-19 or who were suspected of having COVID-

19 should undergo surgery in operating rooms 

equipped with negative pressure if possible (11-13). 

Medical supplies and equipment that may be required 

should be made available for use in the room in 

advance so that the door of the room should be kept 

closed throughout the procedure after the patient is 

admitted to the room (13). General anesthesia and 

endotracheal intubation are imperative procedures for 

major surgical procedures such as urgent 

thoracotomy. General anesthesia and endotracheal 

intubation are procedures that generate high rates of 

aerosol (12,14). The management of these procedures 

should be carried out by the fewest possible personnel 

wearing full PPE. The cases in our study were 

managed by a surgical team wearing full PPE. 

Entrances and exits to the operating room were 

restricted, and operations were performed with the 

minimum number of personnel. The door was kept 

closed during the operation. 

Equipment not used in routine operations, such as 

N95 masks, goggles, face shields, and overalls, cause 

discomfort for the surgical team during procedures 

that will take at least two hours. Therefore, the 

surgeon can be distracted and try to end the operation 

in a short time (13). Sweating and an inability to 

retain clear vision due to fogging on the surfaces of 

goggles and face shields are the most common causes 

of discomfort for surgeons. As a result, some steps 

should be taken to combat the surgical team's 

propensity to not completely use PPE and to avoid 

premature procedure termination. Airtightness should 

be ensured around the nose to prevent the formation 

of fog on the surfaces of goggles. Anti-fog solutions 

should be applied to goggles and face shields. The 

ambient operating room temperature should be kept 

low to help the surgical teamwork comfortably while 

wearing full PPE. Previous studies have shown that 

some viruses can survive in surgical smoke (15). 

Therefore, it is recommended to use energy devices 

at low power levels, and the surgical smoke should be 

evacuated continuously. In the present study, the 
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aforementioned precautions were taken to prevent the 

fog formation, maintain the ambient room 

temperature, and evacuate the surgical smoke so that 

the surgical team would work comfortably during 

operations without compromising the use of complete 

PPE. The healthcare personnel involved in the 

operation of the patient, who was reported to have a 

positive nucleic acid test result in the postoperative 

period, were followed up and underwent the SARS-

CoV-2 RT-PCR test on NP-OP swabs on the 5th and 

7th days after the operation of the patient. No 

transmission of SARS-CoV-2 was seen in any 

personnel. 

Tube thoracostomy with closed underwater 

drainage is one of the thoracic surgery procedures that 

should be adjusted to the conditions of the pandemic. 

Via the closed underwater drainage, the air in the 

thorax is moved to the indoor environment, mixing 

with the air in the room. Implementation of various 

procedures has been recommended to prevent aerosol 

dispersion into the room air (16,17). The most widely 

used steps are to apply sodium hypochlorite to the 

bottle fluid and to install a HEPA filter in the bottle's 

draining tube. In order to prevent the aerosol 

generation, a HEPA filter was added to the draining 

channel of the drainage bottles of the study patients. 

Extubation of the patient after the operation is a 

procedure that causes intense aerosol generation. 

Patients should be extubated by personnel wearing 

full PPE. In order to prevent the aerosol spread during 

the transport of the patients, our study patients were 

extubated after they were transferred to an intensive 

care room equipped with negative aspiration. In ICU, 

the provision of treatment and patient visits were 

performed by personnel wearing full PPE. 

A second NP-OP swab sample was taken from 

each patient at the 48th hour after surgery, and the 

SARS-CoV-2 RT-PCR test was performed. The test 

results were negative in all patients except one. The 

patient, whose test result was positive, was 

transferred to the COVID-19 inpatient unit and was 

discharged on the 10th postoperative day without any 

complications. Thanks to the precautions taken, no 

transmission of SARS-CoV-2 occurred in the ICU 

staff and thoracic surgery personnel involved in the 

provision of treatment and care to the patient. 

 

Conclusion 

Wearing full PPE and compliance with isolation 

measures in the emergency department, operating 

rooms, ICU, inpatient units, imaging facilities, 

transport activities, and disinfection procedures 

significantly reduce the risk of SARS-CoV-2 

transmission. Urgent thoracotomy, which is one of 

the leading non-elective surgical interventions that 

cannot be postponed due to the conditions of the 

COVID-19 pandemic, can be performed safely and 

successfully if sufficient precautions are taken. Until 

proven otherwise, trauma patients should be 

considered suspected COVID-19 cases. At the same 

time, trauma patients should be protected from 

SARS-CoV-2 transmission during treatment and 

follow-up. 

 
Limitations 

The retrospective nature of the research, the small 

number of cases included, and only one positive 

SARS-CoV-2 RT-PCR test result in the postoperative 

period appear to be limiting factors in completely 

reflecting the interventions' real protective efficacy as 

mentioned earlier. There is a need for large-scale 

prospective studies about surgical procedures 

performed on patients diagnosed with COVID-19. 
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