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ABSTRACT
Upper extremities are frequently involved in fire burns due to the natural protective reflexes. The presence of 
bilateral Dupuytrenʼs disease and COVID-19 disease in patients with circumferential upper extremity burns can 
negatively impact the outcome, through severe contracture and a tendency to hypoxia or infections, which affects 
normal wound healing. Enzymatic debridement with a concentrate of proteolytic enzymes enriched in bromelain 
prevents compartment syndrome development in such patients, reduces blood loss, surgery duration, and appears 
to favor a more rapid recovery. 
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BACKGROUND

The hand and face are the most common in-
volved sites in burns, being the most exposed to fire 
[1,2]. Even though a hand represents 3% of the total 
body area [3], hands are affected in 90% of burn 
cases [1,2]. This is associated with a low mortality 
rate in isolated cases, but the morbidity is high, with 
normal functioning being never fully recoverable 
[2]. Epidemiological studies show that men are often 
involved, with hypertension, dyslipidemia, and type 
II diabetes being the most encountered comorbidi-
ties [4].

Dupuytrenʼs disease is a prevalent chronic con-
dition that affects the palmar fascia, leading to nod-
ules and cord formation, with subsequent flexion 
contractures of the fingers [5]. This progressive idi-
opathic fibrosis that involves palmar aponeuroses 
affects around 8% of the worldwide population 

[6,7]. The prevalence is higher in patients with a his-
tory of alcoholism and diabetes [6], with genetic fac-
tors accounting for 80% of factors, along with he-
patic disease, epilepsy, smoking, hand traumas, and 
occupational activity [7,8]. Bilateral involvement is 
around 36% [9].

Coronavirus disease 2019 (COVID-19) typically 
manifests through fever, cough, dyspnoea, and my-
algia. In moderate-to-severe forms, hypoxia devel-
ops, requiring hospitalization and mechanical ven-
tilation. The management of this disease is mostly 
supportive [10]. There are some reports about im-
paired wound healing in patients with COVID-19, 
like reconstructive procedures [11]. At the same 
time, these patients were predisposed to wound de-
hiscence [12] and surgical site infections [13].

Bromelain-based enzymatic debridement may 
be used not only in small areas but also in larger 
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burns. It has demonstrated superiority over tradi-
tional methods in significantly reducing blood loss, 
improving dermal preservation, reducing the need 
for autografting, and the number of reinterventions 
[14]. The current guideline states that bromelain-
based enzymatic debridement is recommended and 
can be safely used in hand burns [15].

We present the case of circumferential upper 
arm burns in a patient with bilateral Dupuytrenʼs 
disease and concomitant COVID-19 disease, to whom 
enzymatic debridement with a concentrate of pro-
teolytic enzymes enriched in bromelain was ap-
plied, obtaining optimum surgical results. 

CASE REPORT

A 65-years-old man, with a history of previous 
myocardial infarction, a severe form of bilateral 
Dupuytrenʼs disease, active smoking, and chronic 
alcoholism, without any home medication, was re-
ferred to our Burn Unit from another hospital, after 
an explosion in a closed space, with burns affecting 
15% TBSA, type IIA-IIB, on the face and upper ex-
tremities (circumferential burns on the left fore-
arm) (Figure 1), and high suspicion of inhalation in-
jury. He arrived intubated and mechanically 
ventilated, presenting moderate respiratory dys-
function. The reverse transcription polymerase 
chain reaction (RT-PCR) for severe acute respiratory 
syndrome coronavirus type 2 (SARS-CoV-2) was pos-
itive. Bronchoscopy revealed no inhalation lesion of 

the respiratory tract, but the presence of purulent 
tracheal and bronchial secretions. A five days thera-
py with remdesivir was initiated, along with system-
ic corticosteroid medication. Full microbiological 
screening, according to local protocols, presented 
negative results. After 24 hours, considering the im-
portant contracture of both hands due to severe 
Dupuytrenʼs disease and the risk of compartment 
syndrome development on the left forearm, de-
bridement with a concentrate of proteolytic en-
zymes enriched in bromelain was used on both 
hands and left forearm (Figure 2), instead of classi-
cal tangential burns excision. The next step was au-
tologous skin grafting of the abovementioned areas 
(Figure 2), and upper arms splinting was used for 
the following few days. The face burns were cleaned, 
the devitalized (necrotic) epidermis was removed, 
and the absorbent dressing was used. An episode of 
upper gastrointestinal bleeding appeared after 48 
hours, and after gastroenterologist evaluation, in-
travenous proton pump inhibitors were initiated. 
Subsequently, three days after admission, the res-
piratory dysfunction was under control, facial oede-
ma was remitted, and the patient was stable enough 
to tolerate a spontaneous breathing trial (SBT). Physi-
cal therapy was started within 48 hours after the sur-
gery. The RT-PCR-SARS-CoV-2 was negative on the 7th 
day of hospitalization. Postoperative wounds evolu-
tion was favorable (Figure 3), and there were no signs 
of gastrointestinal bleeding. He was discharged from 
the post-critical ward after two weeks. 

FIGURE 1. Type IIA-IIB burns affecting upper extremities (circumferential burn on the left forearm)
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FIGURE 2. Burns lesions after bromelain-based enzymatic debridement

FIGURE 3. Postoperative burn 
wound evolution
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DISCUSSION

Fire, electricity, and hot liquids are the main 
causes of hand burns, and most o accidents happen 
outside the workplace [9]. In our case, the epidemio-
logic pattern was respected, being an explosion 
caused by a malfunctioning of a heating device, at 
home, with fire being responsible for the burnt ap-
pearance. 

Normally, the hand heals 8-10 days after a surgi-
cal intervention, when the rehabilitation phase 
starts [2]. In our case, despite the high probability of 
abnormal wound healing, due to respiratory dys-
function in face of COVID-19, with subsequent prone 
to hypoxia and infections, a tendency to dehydra-
tion and electrolyte imbalance due to C. difficile in-
fection and the tension put on the skin graft due to 
severe hand contractures, the postoperative evolu-
tion was favorable, allowing quick recovery after 
surgery. 

Bromelain-based enzymatic debridement has 
many advantages over traditional tangential eschar 
excision, among which are reduction of blood loss, 
dermal preservation, lower surgical interventions, 
and reinterventions. It shows superiority in cases 
with circumferential extremity burns predisposed 
to compartment syndrome development [14], like 
our case. Enzymatic debridement is properly pre-
pared on anatomically challenging hands with se-
vere contractures for skin grafting, with no need for 
further surgical excisions. 

Studies have shown that remdesivir improves 
the clinical evolution of patients presenting moder-
ate-to-severe COVID-19, even though its role in this 
disease is not well established worldwide. Others 
showed that association with systemic corticoid 
therapy may be the best option [15,16]. Regarding 

the burn population, the information is scarce, and 
every institution used national protocols and rec-
ommendations for treatment. This was also our 
case, and we have obtained an improvement in the 
respiratory status, with a shorter intubation period, 
therefore preventing further complications. 

CONCLUSION

Bromelain-based enzymatic debridement ap-
pears to have superior surgical results in patients 
presenting upper extremities burns, especially in 
those having severe hand contracture due to bilat-
eral Dupuytrenʼs disease and predisposed to infec-
tion and abnormal wound healing in face of  
COVID-19 disease. 
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