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Abstract
Managing patients with pulmonary contusion safely and effectively during the coronavirus disease 2019 (COVID-19) 
pandemic is challenging. This retrospective study analyzes the clinical data of 29 consecutive patients with pulmonary 
contusion, including two with COVID-19, at Tongji Hospital, Wuhan, China, in January and February, 2020. We analyzed 
the clinical manifestations, laboratory test results, computed tomography (CT) images, treatment, and clinical outcomes. 
The two patients with pulmonary contusion and COVID-19 had increased leukocyte and neutrophil counts, similar to the 
patients with pulmonary contusion alone. Interestingly, both these patients had subpleural ground glass opacity on CT images 
as a typical manifestation of COVID-19. All 29 patients were treated conservatively, including with closed thoracic drain-
age, instead of with thoracotomy. Six patients died of ARDS or craniocerebral injury, but the others stabilized. During the 
COVID-19 pandemic, patients with pulmonary contusion should be tested for SARS-CoV-2 and unless critical, thoracotomy 
should be avoided.
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SARS-CoV-2 is highly contagious and the COVID-19 pan-
demic endangers overall health, posing new challenges for 
managing other diseases and events, including chest trauma 
[1]. Chest trauma combined with pulmonary contusion is 
one of the most common thoracic surgical emergencies [2]. 
The laboratory testing results and computed tomography 
(CT) images of patients with pulmonary contusion show 
some similarities to those of patients with acute pneumonia 
[3]. A recent case report demonstrated that the CT findings 
of some lung contusions are similar to those of COVID-19 
[3]. Thus, the differential diagnosis of lung contusion and 

COVID-19 is required, highlighting the challenges of treat-
ing pulmonary contusion amid the COVID-19 outbreak. We 
analyzed, retrospectively, the clinical and laboratory char-
acteristics, treatment, and outcomes of a consecutive cohort 
of 29 patients with pulmonary contusion, including two also 
confirmed to have COVID-19, who were admitted to the 
Tongji Hospital, Wuhan, China, between January, 23 and 
February 28, 2020.

Table 1 summarizes the clinical manifestations of the 29 
patients. Twenty-seven patients had only pulmonary contu-
sion, with a clear history of trauma, including car accident 
injuries (n = 16), fall-related injuries (n = 7), and blunt force 
injury (n = 4). Two patients who had pulmonary contusion 
combined with COVID-19, had fall-related injuries and a 
history of COVID-19 exposure. Fever developed 38–59 h 
post-injury in 6 of the 27 patients with pulmonary contusion; 
whereas, the 2 patients with COVID-19 had a fever before 
their injury. Twenty-four of the 27 patients with pulmonary 
contusion had increased leukocyte and neutrophil counts 
(88.9%), and 26 had a low lymphocyte count (96.3%). The 
two patients with COVID-19 had increased leukocyte and 
neutrophil counts, and one had a low lymphocyte count.

The CT images of the 27 patients with only pulmo-
nary contusion showed increased lung markings, scattered 
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plaque-like shadows, and subsegmental areas of consoli-
dation. Four (14.8%) of these patients had pneumotho-
rax, 3 (11.1%) had hydrothorax, 4 (14.8%) had subcuta-
neous emphysema, and 5 (18.5%) had rib fracture. Two 
patients with both pulmonary contusion and COVID-19 
had plaque-like shadows in the lower lobes with ground 

glass opacity (GGO) beside the lesion area, being a feature 
of COVID-19 infection (Fig. 1). None of the 27 patients 
without COVID-19 had GGO on their CT images.

All 27 patients with pulmonary contusion alone were 
treated symptomatically. We took more conservative 
measures than usual, performing closed thoracic drainage 
only for patients who had pneumothorax or hydrothorax. 
None of the patients underwent thoracotomy, although 
ten required emergency surgery, for craniocerebral injury 
(n = 4), fracture requiring open reduction (n = 3), rupture 
of abdominal organs (n = 2), and spinal injury (n = 1). 
Two patients died of acute respiratory distress syndrome 
(ARDs) and three died of craniocerebral injury. Twenty 
patients were discharged from hospital and two remained 
as in-patients in a stable condition at the time of manu-
script submission.

One of the two pulmonary contusion patients with 
COVID-19 died of severe brain injury the day after admis-
sion. The other patient, a 49-year-old man, was admitted 
to hospital in shock with a Glasgow coma score of only 
3. Brain injury, pulmonary contusion, multiple rib frac-
tures, pneumothorax, and paraplegia were diagnosed and 
the emergency physicians performed endotracheal intuba-
tion and closed drainage of the right thoracic cavity. He 
was transferred to the ward on mechanical ventilation and 
received analgesia, anti-shock, and other supportive treat-
ment. On day 1, chest CT revealed pulmonary contusion in 
both lower lobes and multiple subpleural GGOs (Fig. 2a). 
He had a fever of more than 39 °C. On day 3, his Glasgow 
coma score was 7, but he still relied on the ventilator. His 
chest CT scan showed a clear sign of COVID-19 infection 
(Fig. 2b). He was given the antiviral agents, oseltamivir and 
lopinavir/ritonavir, as well as corticosteroid impulse therapy, 
antibacterial agents, low-molecular-weight heparin, and the 
Chinese medicine Xuebijing as injections. After a series of 
treatments, his body temperature returned to normal on day 
9. Repeat chest CT showed remarkable improvement of the 
COVID-19 infection signs (Fig. 2c). The COVID-19 RT-
PCR test was negative twice, on days 14 and 17. At the 
time of writing, he was in a stable condition and had been 
transferred to the rehabilitation department.

Table 1  Clinical course of the 29 patients with pulmonary contusion 
including 2 with COVID-19

Fever was defined as a body temperature > 37.3 °C
The normal ranges of leukocyte, neutrophil and lymphocyte counts 
were 3.5–9.5*109/L, 40.0–75.0*109/L  and 1.1–3.2*109/L respec-
tively. Cell numbers lower than the normal minimum were regarded 
as a decrease. Cell numbers higher than the normal maximum were 
regarded as an increase

Variables, n (%) Pulmonary contusion 
(n = 27)

Combined with 
COVID-19 
(n = 2)

Age 40 (23–72) 46–59
Gender
 Male 19 (70.4) 1(50)
 Female 8 (29.6) 1 (50)

Symptoms
 Fever 6 (22.2) 2 (100)
 Cough 8 (29.6) 2 (100)

Contact history
 Yes 4 (14.8) 2 (100)
 No 23 (85.2) 0 (0)

Leukocytes
 Increase 24 (88.9) 2 (100)
 Decrease 0 (0) 0 (0)
 Normal 3 (11.1) 0 (0)

Neutrophils
 Increase 24 (88.9) 2 (100)
 Decrease 0 (0) 0 (0)
 Normal 3 (11.1) 0 (0)

Lymphocytes
 Increase 0 (0) 0 (0)
 Decrease 26 (96.3) 2 (100)
 Normal 1 (3.7) 0 (0)

Fig. 1  Chest computed tomog-
raphy (CT) image showing 
ground glass opacity in the 
right lung beside the pulmonary 
contusion areas in a 56-year-old 
patient brought to hospital 1 h 
after a high fall injury. COVID-
19 was subsequently diagnosed. 
The patient succumbed to the 
severe brain injury the next day
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Pulmonary contusion is caused by an acute chest injury; 
most often motor vehicle accidents and falls from heights. 
The major clinical manifestations are chest pain, dyspnea, 
and hemoptysis [2, 4]. Patients with COVID-19 generally 
have a clear history of close contact with a confirmed case. 
The early clinical manifestations are fever and dry cough, 
sometimes accompanied by muscle aches, fatigue, and 
diarrhea [5]. Fever is often the first symptom [6]. However, 
fever develops in some patients with pulmonary contusion, 
48–72 h post-injury. Six of the 27 patients with pulmonary 
contusion without COVID-19 had fever, which developed 
38–59 h post-injury. The two pulmonary contusion patients 
exposed to COVID-19 had fever before the injury. Establish-
ing the contact history, understanding the characteristics and 
symptoms, and identifying the sequence of symptoms and 
injuries are important markers for the differential diagnosis.

Several studies have found decreased or normal leu-
kocyte counts and decreased lymphocyte counts in 
patients with COVID-19 [4, 7]. It is noteworthy that 
our two patients with pulmonary contusion combined 
with COVID-19 had increased leukocyte and neutrophil 

counts, which is uncommon in COVID-19. Hence, physi-
cians should be vigilant not to overlook the possibility of 
COVID-19 in a patient with pulmonary contusion because 
of increased leukocyte and neutrophil counts.

Chest CT is a highly sensitive examination for lung 
lesions. Typical CT images of pulmonary contusion are 
increased lung markings, accompanied by a diffuse plaque-
like or flocculent shadow [8]. CT images of patients with 
COVID-19 show the coexistence of various lesions in the 
lung, such as GGO, consolidation, and nodules [9, 10]. 
CT images of patients with mild pulmonary contusion 
may be similar to those of patients with COVID-19. In 
this study, the CT images of the two pulmonary contusion 
patients with COVID-19 showed subpleural GGO out of 
the pulmonary contusion areas. We previously reported 
seven cases of confirmed COVID-19 infection in the perio-
perative period after lung resection, in which emerging 
multifocal GGOs were seen on the CT images. Therefore, 
CT images of patients with pulmonary contusion should 
be interpreted carefully and GGOs must not be overlooked 
during the pandemic.

Fig. 2  On day 1 after a high fall injury, chest computed tomography 
(CT) image showed plaque-like shadows in both lower lobes (black 
arrow), and ground glass opacity in both upper lobes (red arrow) in a 
49-year-old man (a). On day 3, CT showed consolidation of the upper 

lobes and diffused pulmonary infection, indicating rapid progression 
of the COVID-19 infection (b). On day 12, CT showed almost com-
plete resolution of the consolidation in the upper lobes and a reduc-
tion in the lesion area in both lower lobes (c)
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We treated our surviving pulmonary contusion patient 
who also had COVID-19 with corticosteroids. However, the 
efficacy of corticosteroids for influenza-associated pneu-
monia or ARDS, and especially for COVID-9 infection is 
controversial. The Infectious Diseases Society of America 
(IDSA) recommended against treating influenza with cor-
ticosteroid therapy, unless it was clinically indicated for 
other reasons [11]. However, several studies have found that 
the early administration of corticosteroids can improve the 
prognosis of patients with pulmonary contusion [10, 12], 
and on this basis, we administered corticosteroids to control 
the symptoms. To avoid secondary lung injury, we adjusted 
the ventilator settings to low tide air volume (6 mL/kg of 
predicted body weight) and positive end-expiratory pres-
sure (PEEP), which has been proven appropriate for ARDs 
caused by virus infection [13]. We also gave the patients a 
Chinese medicine called Xuebijing. Chen et al. [14] reported 
that Xuebijing injections can improve the prognosis of 
patients with severe pulmonary contusion by regulating the 
immune system. Xuebijing injection is also used widely in 
the treatment of COVID-19 in China.

In our previous study, the incidences of severe and criti-
cal disease among thoracic surgery patients were 27.3 and 
36.4%, respectively [15], suggesting that thoracic surgery 
can compromise outcomes. We recommended that thora-
cotomy be performed with extreme caution in pulmonary 
contusion patients with COVID-19 infection. Furthermore, 
to reduce postoperative risk and avoid unnecessary expo-
sure to the novel coronavirus, pulmonary contusion patients 
should be treated conservatively if possible.

The limitations of this study include its small sample size, 
especially the fact that there were only two patients with 
pulmonary contusion combined with COVID-19, indicating 
bias and limited generalizability in the study results. Further 
follow-up is also still needed.

In conclusion, patients with pulmonary contusion and 
those with COVID-19 may present some similarities dur-
ing their clinical course. Treatment for patients with pulmo-
nary contusion combined with COVID-19 infection should 
be considered comprehensively. During the pandemic, it 
is essential to balance the benefit of surgery with the risks 
of unnecessary exposure to the virus for healthcare profes-
sionals and patients by changing the management princi-
ples. Thoracotomy should be avoided and the possibility of 
COVID-19 infection coexisting with pulmonary contusion 
must be borne in mind.
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