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Abstract

The present study aimed to highlight the effects of the enzymatic debridement (ED) with a concentrate of proteolytic
enzymes enriched in bromelain (CPE-B) on intermediate and extensive burns including facial and upper limbs. In order to
carry out the study, the therapeutic protocol recommended by the producer was used and, as an extension of the indications,
CPE-B was applied in multiple stages in the case of extensive burns and those located at the level of the cephalic extremity
and hands. ED with CPE-B has proven to be an effective and selective method, having a significant impact on reducing
hospitalization time, as well as reducing treatment costs, improving post-burn scarring and finally improving the patients’
degree of satisfaction.

Rezumat

Prezentul studiu evidentiaza efectele pe care le exercitd debridarea enzimaticd prin utilizarea concentratului de enzime
proteolitice imbogatite cu bromelaind (CPE-B) asupra arsurilor extensive in regiunea faciald si la nivelul membrelor
superioare. Realizarea studiului a permis implementarea protocolului clasic recomandat de producator, dar si extinderea
indicatiilor acestuia prin aplicarea seriatd a concentratului in cazul arsurilor extensive si a celor localizate la nivelul
extremitatii cefalice si a mainilor. Debridarea enzimatica cu CPE-B s-a dovedit o metoda eficienta si selectiva, avand un
impact semnificativ asupra reducerii timpului de internare, scaderii costului tratamentului, precum si asupra imbunatatirii
cicatricilor si gradului de satisfactie al pacientilor.
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Introduction wound healing by means of conservative treatment
or early surgical coverage by autologous skin grafting
in order to improve aesthetic and functional outcome
and thus the quality of life [5, 49]. The choice of
optimal technique is still a matter of debate [32].
Aside from the classical technique of surgical excision,
various other techniques have been developed, applied
and validated for burn eschar removal: hydro-
surgery, maggot therapy, laser, collagenase based
enzymatic gel treatment, special cautery systems
and bromelain based enzymatic debridement (ED)
[1, 10,15, 17,20, 29, 36-38, 40].

Early eschar removals within 48 h improve the outcome
of burn wound treatment. The complexity of burn
depth assessment within this time frame due to burn
depth progression and late demarcation, as well as
logistical reasons, sometimes postpone the ideal time
of eschar removal, which may lead to additional injury
and loss of viable dermis. In summary, the optimal
technique for eschar removal should selectively
remove non-viable burned tissue, achieve minimal
blood loss, allow for optimal clinical wound bed
evaluation and treatment decisions resulting in faster
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There is increasing evidence that enzymatic debridement
is a powerful tool to remove eschar in burn wounds,
reducing blood loss [11], the need for autologous
skin grafting and the number of wounds requiring
surgical excision [9]. In addition, it has been shown
that enzymatic debridement can reduce the rate of
burn wound infection and the length of hospital
stay, which is mainly due to early application and
timely eschar removal [6, 21, 38].

Proteases, the enzymes considered to be the most
significant of all industrial enzymes, with annual sale
of about 2.68 billion euros [30], are widely used in
food, pharmaceutical and detergent industries [16].
Plant proteases, papain from Carica papaya, ficin
from Ficus spp. and bromelain from pineapple plant
(Ananas comosus) [14], have been gaining unique
attention in the field of biotechnology and medicine
due to their exploitable properties.

Bromelain is the proteolytic enzyme found in vegetable
tissues like peel, stem, fruit and leaves of the
Bromeliaceae family, including pineapple. The enzyme
found in pineapple stem (EC 3.4.22.32) is sulphydrylic,
and the sulphydryl group is essential to the proteolytic
activity [3, 22]. The one found in pineapple fruit
(EC 3.4.22.33) is an acid protein, and its isoelectric
point is 4.6, determined by isoelectric focusing.
Irreversible conformational changes occur at pH values
higher than 10.3 [22]. Some other minor cysteine
endopeptidases (ananain, comosain) are also present
in the pineapple stem bromelain among a complex
mixture of different thiol-endopeptidases and other
partially characterized components such as phosphates,
glucosidases, peroxidases, cellulases, glycoproteins
and carbohydrates, among others [26, 34].

The current study presents the authors’ experience
regarding the treatment of burns in the “Bagdasar-
Arseni” Emergency Clinical Hospital, describing in
detail the therapeutic approach according to the
particularities of the cases, the recommended surgical
conduct, as well as the long-term postoperative
monitoring — the removal of damaged tissue from
wounds or second/third degree burns termed as ED —
in relation with scar quality. The study is limited to
presenting the results obtained between 2009 and
2018, presenting the advantages and disadvantages
of this modern therapeutic approach [38].

Materials and Methods

The present research included data obtained from the
treatment of 256 patients admitted to the “Bagdasar-
Arseni” Emergency Clinical Hospital, Bucharest,
Romania, from which 120 (Group 1) have been treated
using a CPE-B enzymatic debridement and 136
underwent classical treatment by surgical excision
(Group 2).
In terms of lesion topography, the present study
provides an overview of the treatment of burns
located at the level of the hand, upper and lower
limbs, chest and facial regions. All subjects included
in the study have given their informed, written consent
and followed the principles of the Declaration of
Helsinki. The study has been approved by the Ethical
Committee of the “Bagdasar-Arseni” Emergency
Clinical Hospital. All admitted patients with deep
partial to full-thickness burns of the upper extremities
not meeting exclusion criteria (Table I) underwent
ED within the first 48 h after trauma, preferably
accompanied by regional anaesthesia via brachial
plexus blockage.
Table I
Applied CPE-B exclusion criteria

CPE-B contraindications as listed by manufacturer [S3]

Hypersensitivity to the active substance, to pineapples or to any of the excipients

Additional exclusion criteria

Pregnant and nursing women
Chemical or electrical burns
Age of burn injury > 48 h

Regarding enzymatic debridement the preparation
of the injuries is an extremely important aspect for
facilitating the access of the active substances to the
devitalized skin areas. The basic scrubbing is essential
for achieving effective debriding, so patients have been
introduced into the operating room after performing
the necessary preclinical investigations, thus creating
the premise of the rapid onset of enzyme treatment.
Two hours before applying the active substance the
lesions were covered with antibacterial substance
and physiological serum in order to facilitate the
hydration and penetration of proteolytic enzymes in
the deep planes of the eschars [8, 48].
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If the patient qualified for ED, sufficient analgesia
was ensured by either timely administration of p.o./
i.v. pain medication or ultrasound-guided placement
of brachial plexus nerve block by an anaesthesiologist
[27]. Additional pain medication was given if needed.
Some patients received the application under anaesthesia
since the severity of their total burn injuries had
required intubation and ongoing sedation. The duration
of action of the proteolytic enzymes enriched with
bromelain was 4 hours, that is the time necessary for
the chemical processes underlying the selective lysis
of the devitalized tissues. To facilitate the intimate
contact between the active substance and the targeted
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area, impermeable sheets were used circumferentially
delimited by the application of paraffin. An amount
of 22 g of active gel was used at a surface area of
about 100 cm?, thereby obtaining a continuous gel
layer with thickness varying between 1.5 and 3 mm.
Removal of the dissolved eschar was accomplished
by using a sterile metal scraper with atraumatic edges,
thus avoiding damage to viable tissues. After the
enzymatic debridement, a dressing with an anti-
bacterial solution was applied, which was maintained
for 2 hours.

In Standard of Care (SOC), depending on the quality
of the affected tissues, the plastic surgeon decided
whether the treatment will be continued using
conservative treatment or surgical excision followed
by split-thickness skin grafting.

In order to determine the possible changes during
the coagulation process, the following blood test
parameters were analysed and monitored: international
normalized ratio (INR), prothrombin time (PT). These
parameters were determined using Beckman Coulter
AcT 5 Diff AL (Autoloader) and available commercial
kits (Biolabo, France).

The applied methodology aimed for the evaluation of
the enzymatic debridement rate, escharectomy rate
and the possibility of extending the recommended
body surface that can be treated by applying CPE-B
in multiple stages.

The therapeutic protocol used for the second group
of patients treated by surgical excision included:
basic surgical scrubbing; subjective evaluation related
to the depth of the wound performed by the surgeon;
surgical excision of the lesion; skin grafting or
conservative treatment.

In order to evaluate the degree of satisfaction related
to each group the patients have assigned a grade for
the medical treatment on a scale from 1 to 10, 1 being
the minimal value and 10 being the maximal value.
Statistical analysis was performed by applying the
t-Student test; p < 0.05 was considered significant.

Results and Discussion

Research results started with the patients’ medical
history that was investigated in order to determine
each of the patients’ status at admission (Table II),
considering also the exclusion criteria (Table I).

Table 11
Demographics and comorbidities related to the patients included in the study
Demographics Group 1 Group 2 Comorbidities Group 1 Group 2
Age (y; SD) 49.3(10.80) 52.1 (9.70) Inhalatory lesions (n; %) 11 (9.16%) 14 (10.29%)
BMI (kg/m% SD) 27.6 (3.80) 25.8(4.10)  Arterial hypertension (n; %) 32 (26.66%) 43 (31.62%)

Men (n; %)

Urban dwelling (n; %)
Higher education (n; %)
Smoking (n; %)
Inter-hospital transfer

76 (63.33%)
85 (70.83%)
41 (34.16%)
43 (35.83%)
73 (60.83%)

92 (67.65%)
55 (40.44%)
48 (35.29%)
81 (59.56%)

84 (61.76%) Congestive heart failure (n; %)

28 (23.33%)
8 (6.66%)
15 (12.50%)
18 (15.00%)
2 (1.66%)

25 (18.38%)
6 (4.41%)
17 (12.50%)
21 (15.44%)
1 (0.74%)

Coagulopathy (n; %)
Diabetes mellitus (n; %)
Dyslipidaemia (n; %)
HBYV (n; %)

Note: SD = standard deviation

The average TBSA values for Group 1 and Group 2
were 32.06% = 17.90, respectively 38.03% =+ 13.50.
Table III summarizes the data related to TBSA and
the treatment used during the hospital stay for the
studied groups.

120 patients included in Group 1 (76 men and 44
women) with different location burns proved to be

eligible for achieving a complete initial debridement
(Figure 1): 106 patients had lesions in the hand and
upper limb region; 40 patients had both upper and
lower limb burns; in 30 of the cases circumferential
lesions were observed rising the problem of elevated
intra-compartmental pressure; 5 patients suffered
from burn injuries in the facial region.

Table 111
Specifications related to TBSA and the type of treatment
Group 1 Group 2

Average % TBSA burns (range) 32.06% (2-78)  38.03% (3 - 90)
Average stay (days) (ICU+SICU) (range) 33 (26-38) 41(5-93)
Average ICU stay (days) (range) 73-9) 10 (2-25)
Average SICU stay (days) (range) 26 (11 -32) 31(7-85)
Escharotomy (unit x number of patients) 2x2 5x2
Autograft (unit X number of patients) 1x88 1x136
Blood Transfusion 8.33% 19.3%
CPE-B units consumed per patient 1.4+0.5 0

ICU: intensive care unit; SICU: subintensive care unit; TBSA: total body surface area
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Figure 1.

Burn wounds topography depending on body region in Group 1

Regarding the associated injuries encountered in Group
1, 55 of the patients that have suffered from burn
injuries in the limb regions have also encountered
lesions in the chest region, while only 4 patients have
suffered from burn wounds in both limb and facial
regions.

In order to establish the advantages and disadvantages
of enzymatic debridement, the results of the study
were compared with data gathered from a control
group, patients treated by surgical excision (Group 2).
The 2™ Group included 136 patients (84 men and

52 women) with different location burns proved to be
eligible for achieving a complete initial debridement:
114 patients had lesions in the hand and upper limb
region; 52 patients had both upper and lower limb
burns; in 32 of the cases circumferential lesions
were observed rising the problem of elevated intra-
compartmental pressure; 10 patients suffered from
burn injuries in the facial region.
In order to have an overlook on the localization of
the burn wounds, Table IV presents the data gathered
from each group of patients.

Table IV

Localization of burn wounds suffered by the patients included in the study

No. of patients/  Both Left Right Both Left limb + Right limb + Only in the
associated limbs+ limb+ limb + limbs + facial region facial region specified
region  chest chest chest facial region

Body region region  region region region

Hand and upper  Group 1 32 16 7 1 1 3 46
limb region Group 2 36 15 25 5 1 4 28
Lower limb Group 1 0 0 0 0 0 0 14
region Group 2 0 0 0 0 0 0 22
Upper and lower  Group 1 7 8 2 0 0 0 23
limb regions Group 2 15 7 10 0 0 0 20
Total no. of Group 1 32 16 7 1 1 3 60
patients Group 2 36 15 25 5 1 4 50

The overall rate of enzymatic debridement was
estimated with a median value of 93% (p < 0.05),
the decrease being largely influenced by cases that

had been transferred from other healthcare facilities

and have received late enzymatic debridement treatment
(more than 72 hours after the trauma) (Table V).

Table V

Rate of enzymatic debridement by region

Enzymatic debridement rate/ Hand and upper Lower limb Average AverageTI SD p
ssociated region limb region region rate (hours) (value)

Body region (%) (%) (%)
Both limbs + chest region 97.00 93.00 95.00 29.97 22.75 0.0001
Left limb + chest region 94.00 92.00 93.00 42.38 25.95 0.0007
Right limb + chest region 91.50 93.00 92.25 54.14 26.55 0.045
Both limbs + facial region 90.00 89.00 89.50 46.00 N/A N/A
Left limb + facial region 92.00 91.00 91.50 24.00 N/A N/A
Right limb + facial region 90.50 91.00 90.75 62.66 34.95 0.2090
Average rate for associated regions 92.50 91.50 92.00 43.19 - -
Only in the specified region 95.00 93.00 94.00 40.12 27.71 0.0030
Average rate for all regions 93.75 92.25 93.00 41.66 - -

Average TI = average time interval since trauma; SD = standard deviation; N/A = not applicable
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Patients who were treated less than 24 hours after
the trauma have had an enzymatic debridement rate
of over 96%.

For each patient an average of 1.4 + 0.5 applications
were used during the treatment. Following the enzymatic
debridement, 88 patients underwent surgical procedures
including skin grafting.

Regarding the duration of hospitalization: patients
treated with CPE-B stayed on an average 7 days in
the ICU and 33 days in the SICU, whereas in the case
of patients from Group 2 (SOC) the patients state
on an average 10 days in the ICU and 41 days in
the SICU; 2 patients in the CPE-B group underwent
escharectomies, whereas in the Group 2, 5 escharectomies
were performed; eighty-eight patients in the studied
group underwent autograft surgery, whereas in the
SOC group 136 autograft surgeries were conducted;
8.33% of patients in the CPE-B group required
transfusion with 1 unit of blood (RBC) each, whereas
19.3% of the patients in the Group 2 required
transfusion.

The research results showed that the introduction of
modern enzymatic debridement techniques has been
an important step in reducing hospitalization time,
reducing trauma associated with surgery, and improving
long-term results. In particular, the costs of
hospitalization in the intensive care unit (ICU) and
subintensive care unit (SICU) concerned the following
four cost components: diagnostics (medical imaging
and laboratory services), consumables (drugs, fluids,
and disposables), hotel and nutrition, and labour
(specialists, nurses, and consulted specialists such as
medical specialists, pharmacists, laboratory technicians).
Management of burn patients is notoriously expensive
in terms of patient hospitalization time, surgical
procedures, transfusion, dressings, and other accessory
therapeutic measures, and dedicated ICU personnel
and related costs. Table VI demonstrates the assessment
of budget expenses and the cost comparison between
the CPE-B and SOC groups according to the specialized
literature [18].

Table VI

Cost analysis and relative and total savings. SOC versus CPE-B [18]

SOC CPE-B CPE-Bsaving 95% CI costs SOC  95% CI costs CPE-B
ICU stay cost 102025 83475 18550 8082.5 12190 6757.5 9937.5
(each 1325 euros)
SICU stay cost 136800 118275 18525 12682.5 14677.5 11020 12635
(each 475 euros)
Escharectomy cost 21775 0 21775 1591.25 2747 0 0
(each 1675 euros)
Autograft cost 124140 74484 49656 12414 12414 2855.22 11917.44
(each 12414 euros)
Blood transfusion 3744 1040 2704 145.6 395.2 24.96 187.2
(each 208 euros)
Gross CPE-B saving - - 111210 - - - -
CPE-B cost - 57910 - - - - -
Totals 388484 335184 53300 34915.85 4242377 20657.68 34677.14

SOC - standard of care; ICU — intensive care unit; SICU — subintensive care unit; CI — confidence interval

The development of therapeutic protocols focused
on the preservation of viable tissues and those in
distress, has brought an important contribution to
the effective treatment of severe and large burns.
The results indicated that enzymatic debridement is
an effective therapeutic method for saving viable
tissues in the immediate vicinity of eschars and
deep burns. The importance of this principle lies in
the fact that burned patients are often systemically
unbalanced; therefore achieving metabolic stability
is as important as performing surgical treatment in
these cases. Regarding the enzymatic debridement
in the chest region, improving the scar tissue in the
mammary region could set the premises for a successful
breast reconstruction [4].

Another result related to enzymatic debridement is
the ability to reduce the intra-compartmental pressure
obtained by relaxing the tension from the circular
burn injuries. Reducing the need for escharectomy in
these patients translates into lowering haemorrhagic
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risk and also reducing protein losses, speeding up the
healing process [12, 33].

From the 30 patients that have suffered elevated intra-
compartmental pressure, escharectomy was required
only in case of 2 patients (6.66%), while 28 patients
(93.33%) have benefited from reduced intra-
compartmental pressure as a result of the treatment
with CPE-B.

The results of the analysis showed that hospitalization
time is shorter in case of enzymatic debridement (33
days in the ICU and SICU) compared to the classical
surgical treatment (41 days in the ICU and SICU).
Given the high costs of ICU the reduced time spent
by the patients within this unit (7 days compared to
10 days for classical treatment) is an important
advantage of the burns treatment using enzymatic
debridement.

Regarding the degree of satisfaction the patients
included in Group 1 have had higher values (8.95)
compared to Group 2 (8.32). These results could be
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determined by the reduced hospitalization and ICU
time, the reduced number of scars as a consequence
of not performing escharectomies, the improvement
of the quality of the scars and accelerated wound
healing.

Regarding abnormalities related to coagulation times
in 4.17% of the cases modifications were encountered
that could be associated with the use of CPE-B, the
average value increase of INR over 1.15 being 0.76,
while reaching a maximum value of 2.30. Regarding
PT the average value increase was 1.08 and the
maximum value that was determined was 17.42.
Bromelain is considered to be non-toxic and may
be used at daily doses of 200 to 2,000 mg/kg, for
prolonged periods of time [34, 39]. The degree to
which bromelain and its components are absorbed
and retain function still remains to be elucidated,
but studies have suggested that oral administration
of this proteolytically active pineapple extract is
absorbed into the intestines and remains biologically
active with a half-life of ~ 6 - 9 h and plasma
concentration reaching as much as 5,000 pg/mL by
48 h after oral multi-dosing of 3 g/day [7]. Reports
from preliminary clinical studies have indicated the
potential safety and efficacy of bromelain-based
enzymatic debridement in chronic wounds [46] and
deep burn injuries [42].

Critical factors of burn diagnosis are the determination
of the percentage of Total Body Surface Area (%
TBSA) burned and the assessment of burn depth.
The percent of TBSA can be roughly estimated by
using the rule of nines or by the patient’s hand,
which approximates 1 % of the TBSA [2, 52]. Burns
are classified according to the depth of the injury as
superficial (first degree), (superficial) partial thickness
(second degree), or full thickness deep (third degree)
burns [50]. The larger the percentage of TBSA
involved and the deeper the burn, the worse the
prognosis and the higher the acute treatment costs.
After the burned patient is admitted in the burn
unit, the wounds are cleaned with soap and sterile
water, debris are removed, and an initial extent and
depth of the burn is established. An essential primary
step in the acute treatment of deep burn wounds is
removal of burn eschar. The efficacy of eschar removal
has a great impact on post-debridement wound care
and the overall outcome of a burn patient [S1].
Surgical debridement followed by autografting is the
standard of care (SOC) for deep burns and represents
an invasive surgical procedure. Post-burn injuries are
complex medical-surgical cases requiring impressive
logistical and financial resources, the formation of
highly specialized surgeons in the treatment of these
lesions being a time-consuming process [28, 44].
The infrastructure needed to treat these patients is
extremely expensive; therefore budgets for these
significant resources are allocated within national
programs by the specialized state institutions.
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Enzymatic debridement by CPE-B is a new non-
surgical tool for selective removal of the eschar and
is indicated for the treatment of adults with deep
partial and/or full thickness burns.

There is an increasing trend associated with the use of
enzymatic debridement as a form of non-operative
burn eschar removal. Debridement using bromelain-
enhanced proteolytic enzymes is a recent therapeutic
option, proposing a solid alternative [23, 44] to the
classical surgical excision of burn injuries. Bromelain
applied as a cream (35% bromelain in a lipid base)
can be beneficial for debridement of necrotic tissue
and acceleration of healing. The latest research
proved that bromelain contains escharase which is
responsible for this e[ ect. Escharase is nonproteolytic
and has no hydrolytic enzyme activity against normal
protein substrate or various glycosaminoglycan
substrates. Its activity varies greatly with dillerent
preparations [24]. Scientific literature shows that,
during enzymatic debridement using CPE-B, keratinocytes
and fibroblasts are directly affected by proteolytic
enzymes, however cellular selectivity with preservation
of macrophage viability [40] can be a determining
factor in accelerating the local healing process.
According to Di Lonardo et al. in 2018 [13], among
the three areas characteristic of burn injuries, the
highest proteolytic enzyme activity rate was identified
at the level of the necrosis area, the stasis and the
hyperaemic areas being affected to a much lesser
extent by the lysis process caused by the application
of CPE-B. Therefore, effective wound management
after enzymatic debridement by applying bromelain
is better than surgical debridement as surgical
incision is painful, nonselective and exposes the
patients to the risk of repeated anaesthesia and
significant bleeding [25, 35, 45]. Also, the management
of the burned patient is very complex involving
multiple metabolic changes and imbalances with
coagulation abnormality resulting in significant
volumetric loss [11].

The cost of treating patients with burns is extremely
high: multiple surgeries, treatment in the intensive
care unit and specific infrastructure are just some of
the elements that require important financial resources
[27].

Complex traumas at the level of the cephalic region
require the development of a complex therapeutic
algorithm, which may involve the use of local and
free tissue transfer flaps [19, 31] in combination with
enzymatic debridement, these being the situations
where the combination of the two techniques provides
the best results.

A comparative analysis between the results of the
study and the current state of knowledge was performed
focusing on the efficiency of the enzymatic debridement.
A study by Schulz ef al. (2017) presents similar
results, indicating a 90% efficiency rate associated
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with an overrated appreciation related to the severity
of the lesion [43].

The results of the current study are also comparable
when it comes to the treatment of lesions in the
upper and lower limbs using CPE-B, confirming
the increased efficacy of this method due to the
selective debridement which improves the quality
of the scars. The comparative analysis also involves
other materials dedicated to the understanding of
the enzymatic treatment in patients with extensive
burns showing that this type of technique can be
used to treat burns of large dimensions while
performing a staged protocol that does not expose
the patient to additional risks. A research conducted
by Shoham ef al. in 2017 confirms that the approach
involving a staged protocol does not cause cumulative

side effects. Regarding the adverse effects associated
with this type of treatment, no severe complications
were identified in the present study, moderate changes
related to the coagulation times based on the values
of INR and PT being observed in the initial stages
of the enzymatic debridement [47].

The treatment of burns using enzymatic debridement
with CPE-B was initially addressed to lesions not
exceeding 15% of the body surface, but this study
results show that the use of the technique in multiple
stages is a feasible therapeutic option that can
contribute to reducing the hospitalization time in
patients with complex burns involving over 50% of
the body surface (Figure 2), in regard with burn mass
casualty incidents.

Stage1- CPE-B
applied to ~15%
of the body
surface

Healing of ~15%
of the body
surface

Treatment
with CPE-B
for lesions
upto 15% of

the body
surface

Stage2 - CPE-B
applied to the
next ~15% of the
body surface

Healing of ~30%
of the body
surface

Stagen - CPE-B
applied to the
next ~15% ofthe
body surface +
healing stage

Treatment
CPE-B for
lesions over
50% of the
body surface

Treatment
CPE-B for
lesions up to
50% of the
body surface

Figure 2.
Staged CPE-B treatment

For each stage of the treatment, the concentrate
enriched with bromelain is applied to only 15% of
the body surface, this method being essential in order
to facilitate the continued enzymatic debridement in
patients with extensive burns.

Postoperative recovery is an extremely important aspect
in terms of rehabilitation and socio-professional
integration of these patients. Pathological scarring
is a negative prognostic element that requires
special attention and requires the development of
therapeutic protocols focused on reducing the
incidence and severity of this complication.
Regarding enzymatic debridement, the tissue selectivity
of this technique is the main factor contributing to
reducing the incidence of pathological scarring as
well as accelerating the posttraumatic recovery rate,
significantly reducing the rate of repeated surgical
interventions on retractile scars located at the joints.
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Conclusions

Enzymatic debridement using CPE-B is a solid
therapeutic alternative to the classical surgical treatment
in patients who have suffered burn injuries that
cover up to 15% of the body surface. The combination
of enzymatic debridement with classical surgical
treatment is a good therapeutic option for patients
who have suffered burn injuries exceeding 15% of
the body surface.

By performing enzymatic debridement with CPE-B,
an important advantage is the reduction of unnecessary
tissue loss caused by the subjective assessment of
the depth of the lesion characteristic of the classical
surgical approach. Product-specific tissue selectivity
is a great advantage in reducing the systemic trauma
associated with surgery.

This study shows that the use of CPE-B is associated
with reduced hospitalization time, improvement of
the appearance and physiological characteristics of
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post-burn scars, while also having an important impact
on the functionality of the affected anatomical
structures. The present research may bring a contribution
to further studies related to the effects of including
CPE-B in the therapeutic protocol in patients with
intermediate and severe burns.
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