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Treatment for a CoVId-19 Patient with 
Severe Traumatic Brain Injury at a re-
gional Trauma Center: a Case report
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Department of Neurological Surgery, College of Medicine, Dankook University, Cheonan, 
Korea

Various medical scenarios have arisen with the prolonged coronavirus disease 2019 

(COVID-19) pandemic. In particular, the increasing number of asymptomatic 

COVID-19 patients has prompted reports of emergency surgical experiences with these 

patients at regional trauma centers. In this report, we describe an example. A 25-year-

old male was admitted to the emergency room after a traffic accident. The patient 

presented with stuporous mentality, and his vital signs were in the normal range. Lac-

erations were observed in the left eyebrow area and preauricular area, with hemotym-

panum in the right ear. Brain computed tomography showed a contusional hemorrhage 

in the right frontal area and an epidural hematoma in the right temporal area with a 

compound, comminuted fracture and depressed skull bone. Surgical treatment was 

planned, and the patient was intubated to prepare for surgery. A blood transfusion was 

prepared, and a central venous catheter was secured. The initial COVID-19 test admin-

istered upon presentation to the emergency room had a positive result, and a confirma-

tory polymerase chain reaction (PCR) test was administered. The PCR test confirmed 

a positive result. Emergency surgical treatment was performed because the patient’s 

consciousness gradually deteriorated. The risk of infection was high due to the open 

and unclean wounds in the skull and brain. We prepared and divided the COVID-19 

surgical team, including the patient’s transportation team, anesthesia team, and sur-

gical preparation team, for successful surgery without any transmission or morbidity. 

The patient recovered consciousness after the operation, received close monitoring, and 

did not show any deterioration due to COVID-19.
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INTRODUCTION

In December 2019, a pneumonia caused by unknown or-

igins and factors was discovered in Wuhan, Hubei prov-

ince in China. The disease was later referred to as corona 

virus disease 2019 (COVID-19) [1,2]. A respiratory illness 

that was caused by the coronavirus, 2019-novel coronavi-

rus (nCoV), was shown to be transmitted by contact with 

infectious materials and was characterized especially by 

high fever, cough, and respiratory stress that may evolve 

to pneumonia and respiratory failure. As the coronavirus 

pandemic has spread worldwide, many countries have 

gone beyond the stage of protection and prevention of 

infections and are now moving on to the stage of devel-

oping corona-based strategies for after vaccination. In 

this situation, quarantine practices are very important in 

hospitals, especially in trauma centers where emergency 

patients are commonly treated. Here, we present experi-

ences with surgical treatment at Dankook University Hos-

pital Regional Trauma Center when emergency surgery 

is unavoidable for traumatic brain injury patients with a 

confirmed asymptomatic coronavirus infection.

CASE REPORT

A 25-year-old male was admitted to the emergency 

room after a traffic accident. The patient was stuporous 

mentally, and his vital signs were in the normal range. 

Lacerations were observed in the left eyebrow area and 

preauricular area, with a hemotympanum in the right ear. 

Brain computed tomography (CT) showed a contusional 

hemorrhage in the right frontal area and epidural hema-

toma in the right temporal area with a compound, com-

minuted fracture and depressed skull bone (Fig. 1A, B).  

Surgical treatment was planned, and the patient was 

intubated in preparation for surgery. Blood transfusion 

preparation was completed, and a central venous catheter 

was secured. The patient received an emergency corona-

virus test immediately in the emergency medical center, 

and the test showed a positive result, which was then 

re-examined via a polymerase chain reaction (PCR) test. 

The patient was immediately quarantined after confirm-

ing the result, and all the contacted medical staff were 

tested for COVID-19. Fortunately, the patients had no 

symptoms related to COVID-19 disease, and there were 

no specific abnormalities in the results of the initial chest 

X-ray and chest CT scan (Fig. 1C, D). After 3 hours of 

patient isolation, the patient was subjected to a brain CT 

scan after wearing protective gear due to decreased con-

sciousness and decreased muscle strength in the left upper 

limb. As indicated by a brain CT scan, the frontal contu-

sional hemorrhage increased intracerebral hemorrhage 

and spread to an intraventricular hemorrhage (Fig. 2). 

The patient’s pupil response was in the normal range after 

injecting mannitol to control intracranial pressure while 

waiting for the final COVID-19 PCR test results. After 

1 hour, his final COVID-19 PCR test yielded a positive 

result. We decided to perform emergency surgical treat-

ment because the patient’s consciousness was gradually 

deteriorating and there was a high risk of infection due 

to the open unclean wounds to the skull and brain. We 

A Cb D

Fig. 1. Initial radiologic evaluation. Brain CT axial images reveal epidural hemorrhaging in the right temporal lesion with a comminuted, (A) depressed 
skull fracture and (B) traumatic contusion in the right frontal lobe. (C) Initial chest AP and (D) chest CT scan showed no specific lesion. CT: computed 
tomography, AP: anteriorposterior.
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then prepared and divided the “COVID surgical team” in 

Dankook University Hospital Regional Trauma Center, 

including the patient’s transportation team, anesthesia 

team, and surgical preparation team for successful surgery 

without re-infection or morbidity.

The surgery was performed by one trauma neurosur-

geon, and one senior resident participated as an operative 

assistant. Operative finding showed a large amount of 

intracerebral hematoma in the right frontal area with 

moderate cerebral edema and the bleeding originating 

from the rupture of a blood vessel on the brain surface. 

We performed a craniectomy with duraplasty and hema-

toma evacuation using suction and a brain needle, and 

complete hematoma removal was achieved. The total 

operation time was 2 hours and 10 minutes, including all 

anesthesia times, and the actual blood loss was approx-

imately 500 mL. Three packs of PRC were supplied for 

A b

Fig. 2. (A, B) Follow- up brain CT axial image revealed a large hemato-
ma in the right frontal area. CT: computed tomography.

A b

Fig. 3. (A, B) Postoperative brain CT scan demonstrating nearly com-
plete removal of the large hematoma in the right frontal and temporal 
area. CT: computed tomography.

Table 1. The European Society of Emergency Surgery board endorsed these recommendations

Step Title Main subject

1 General recommendation for surgical services Trauma and emergency general surgery cases should proceed to the OR in a timely 
manner with consideration to COVID-19 guidelines for symptomatic patient.

2 Emergency surgery for critically ill COVID-19 
positive or suspected patients–preoperative 
planning

Trauma cases should be excluded from discussions regarding goals of care only if 
immediate surgery is required. Any advanced directives should be respected and re-
viewed.

3 OR setup All surgical instruments used in the case should be covered for transport and returned 
for immediate sterilization following case completion.

4 Patient transport to the OR Staff transporting the patient will facilitate positioning patient on OR bed prior to exiting 
the room, to minimize the number of people in the room at one time.

5 Surgical staff preparation Surgical staff should be limited to essential personnel to avoid fux of multiple profes-
sionals into the room.

Surgeons, scrub technicians/surgical assistants, and nurses MUST double glove when 
scrubbed in the case.

6 Anesthesia considerations Endotracheal intubations should be performed by the most experienced individual in 
the OR setting.

Closed suction systems should be used for airway aspiration and suctioning.

7 Surgical approach Surgical approach should be dictated by best-practice accounting for reduced opera-
tive times and optimal surgical outcomes.

8 Case completion Following completion of the operative case, patients should recover in the COVID-19 OR 
until able to be transported directly to the appropriate unit outside of the OR.

COVID-19: corona virus disease 2019, OR: operating room.



215http://www.jtraumainj.org

Jung-Ho Yun. COVID-19 Surgical Treatment

blood transfusion. A postoperative brain CT scan showed 

nearly total evacuation of the intracerebral hematoma in 

the bone flap removal state and no remnant hemorrhag-

ing (Fig. 3).

The patient recovered consciousness gradually after 

the operation and was under close monitoring with no 

deterioration due to the coronavirus. The Table 1 shows 

changes in the patient’s positive levels as indicated by 

COVID-19 PCR tests.

DISCUSSION

Various situations in the medical community have arisen 

with the prolonged COVID-19 pandemic. In particular, 

as the number of asymptomatic COVID-19 patients in-

creases, emergency surgical treatment for an increasing 

number of these patients at a regional trauma center is 

required.

De Simone et al. [3] suggested that all efforts should be 

made to assess the possibility of delaying surgery until the 

patient is no longer at risk of infection or complications 

during surgery. However, in situations where emergency 

surgery is difficult to avoid due to deterioration of the pa-

tient’s condition, it is necessary to prepare for surgery by 

considering the following the recommendations. A series 

of recommendations from the European Society of Trau-

ma and Emergency Surgery (ESTES) regarding periopera-

tive preparation in a hospital during the COVID-19 pan-

demic were compiled to inform surgeons about how to 

carry out emergency surgery and post-trauma care during 

the pandemic (Fig. 4) [4]. Thorough surgical preparation 

by the medical institution is warranted to protect both the 

patient and medical workers from contracting infections. 

The medical institution should closely examine the opera-

tion process to maintain the facilities necessary for an op-

eration and plan the placement of human resources and 

patient movements. Further, specific guidelines for com-

modity, environmental, and waste management should 

be established in accordance with the agency’s situation, 

and medical staff should be continuously trained using 

the established guidelines [5].

There exist many guidelines for wearing personal 

protective equipment, and the recommendations of the 

American College of Surgeons are as follows [6-8]. First, 

a full-body protective suit (including shoe covers), gloves 

and a powered air-purifying respirator are standard (if 

unavoidable, a waterproof full-body gown, KF94 or N95 

or higher mask, goggles or a face shield, and gloves can 

be used). Also, medical personnel in the anesthesiology 

department and the anesthesia recovery room who are in-

volved in patient intubation or extubation are also includ-

ed. Last, after disinfection of the surgical site, the gloves 

and gowns should be promptly exchanged before starting 

OP day POD3 POD6 POD9 POD12 POD15 POD18 POD21

 nCOVID E gene (sputum) 16 22 30 33 29 31 30

 nCOVID Egene (pharyngeal) 11 14 27 29 26 34 31 33

 nCOVID RdRp (sputum) 15 21 28 31 28 32 28

 nCOVID E RdRp (pharyngeal) 10 13 25 24 28 34 33 34
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Fig. 4. The patient’s COVID-19 PCR test results. OP: opeartion, POD: postoperative day, COVID: coronavirus disease, PCR: polymerase chain reaction.
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surgery. Our team followed a similar protocol and formed 

a transportation team to transfer patients step by step (Fig. 

5).

According to the policy of infection control during 

this pandemic, COVID-19 disease diagnosis should be 

prioritized in the case of patients admitted for a surgical 

intracranial lesion. To comply with the objectives, the 

following should be considered: 1) minimizing exposure 

in the operating room (OR); 2) decreasing the risk of en-

vironmental contamination; 3) minimizing occupation of 

the OR; and 4) reducing the duration of the hospital stay 

for patients submitting to surgery [9].

Emergency surgery is an indispensable situation for 

infected patients, and surgery for traumatic brain injury 

with hemorrhaging in patients with COVID-19 is cur-

rently not studied and reported.

In our experience, there are three main points to con-

sider when treating patients with infectious diseases: first, 

securing clear movement is necessary. It requires for 

safety surgery “patient transport team” including at least 

three to four medical staff, and the movements should 

be identified in advance so that entry of other patients 

and medical personnel can be blocked. In addition, the 

transport team must include certain medical personnel, 

Fig. 5. (A) Coronavirus surgical team consisted of two surgeons, three anesthesiologists, and two surgical assistant nurses. (B) All medical staff partic-
ipated in the surgery while wearing PPE, and (C, D) the transportation team included an anesthesiologist who could maintain ventilator care and a 
surgeon who could deal with emergencies during transportation. PPE: personal protective equipment.

A

C

b

D
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including doctors who can handle emergencies. Second, 

during surgery, surgeons, the anesthesia team, and the 

surgical preparation team must be organized and operate 

as a team. This will minimize fatigue among the medical 

staff and ensure the best performance when treating the 

next emergency patient. There are a minimum number 

of medical resources, including two surgical staff, two 

surgical assistant nurses, and two or three anesthesia doc-

tors, that must be employed outside the OR. Third, post-

operative care is essential for the combined care of both 

surgical and infectious teams. Patients should be treated 

in an isolated room for at least 2–3 weeks, and treatment 

principles should be applied to minimize infection and 

surgical complications. To do this, the surgical team may 

need to deviate from the general principles and work out 

flexible treatment principles. The postoperative patient’s 

consciousness should also be checked with a minimum 

amount of examinations, including radiologic studies and 

blood sampling.

Emergency surgery for patients with coronavirus 

should be performed by well-prepared medical person-

nel in well-prepared institutions. However, medical staff 

in trauma centers for emergency patients that cannot be 

transported to these well-equipped hospital facilities need 

to be fully prepared for surgical treatment of coronavirus 

patients using routine preparation and practices.
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