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ABSTRACT
Chronic wounds, including diabetic foot ulcers, pressure ulcers, and burn injuries, present significant challenges for healthcare sys-
tems, with debridement being crucial for healing. This review compares the efficacy of autolytic and enzymatic debridement tech-
niques. The objective was to assess clinical outcomes related to both methods, focusing on wound size reduction, granulation tissue 
formation, epithelialisation, complete healing, and adverse events. A systematic review of randomised controlled trials (RCTs) was 
performed across multiple databases, identifying five eligible studies involving 236 patients. Results indicated that enzymatic debride-
ment was more effective, showing faster wound size reduction in four out of five studies, with Baloorkar et al. reporting a 65% size 
reduction compared to 50% for autolytic debridement (p < 0.05). Granulation tissue formation and epithelialisation rates were also 
significantly higher with enzymatic methods. Complete healing occurred in 65% of cases using enzymatic debridement versus 50% 
for autolytic methods (p = 0.04). Mild irritation was the most common adverse event noted in the enzymatic group. In conclusion, 
enzymatic debridement proved to be superior for severe wounds, while autolytic debridement remains beneficial for less severe cases 
due to its non- invasive nature. Both methods were well tolerated, but further research is needed for definitive clinical guidelines.

1   |   Introduction

Chronic wounds such as diabetic foot ulcers, pressure ulcers, 
and burn injuries significantly impact the quality of life and 
healthcare systems globally [1]. Debridement is a critical com-
ponent in the management of chronic wounds, involving the 
removal of necrotic or devitalised tissue from the wound bed 
to promote healing and prevent infection [2, 3]. There are sev-
eral debridement techniques, including surgical, mechanical, 
autolytic, and enzymatic methods, each designed to address 
specific wound types and clinical scenarios [4]. The choice 
of debridement technique significantly influences the rate of 

wound healing, patient comfort, and overall clinical outcomes 
[5, 6].

Autolytic debridement utilises the body's own enzymes and 
moisture to break down necrotic tissue. This method is typ-
ically facilitated by the use of moisture- retentive dressings, 
such as hydrocolloids or hydrogels, which maintain a moist 
environment conducive to the body's natural degradation of 
dead tissue [7]. Autolytic debridement is non- invasive, pain- 
free, and selective, targeting only necrotic tissue while leaving 
healthy tissue intact [4, 8]. However, it can be a slower pro-
cess compared to other debridement methods, making it less 
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suitable for wounds with extensive necrosis or high infection 
risk [5].

Enzymatic debridement, on the other hand, involves the appli-
cation of topical exogenous enzymes, such as collagenase, which 
chemically digest necrotic tissue [3, 9]. This method is faster 
than autolytic debridement and is particularly useful in wounds 
where surgical or mechanical debridement is not feasible [10]. 
Enzymatic debridement is effective in removing dead tissue 
without damaging viable tissue and can be used in combination 
with other wound care treatments. However, it may cause mild 
irritation or inflammation and can be more expensive compared 
to autolytic debridement [5, 9, 11].

In terms of benefits, autolytic debridement is advantageous for 
its gentle, non- invasive nature, making it suitable for patients 
with low pain tolerance or fragile skin [4, 8]. It also reduces 
the need for frequent dressing changes, which can be benefi-
cial in long- term wound care. However, its slower rate of ne-
crotic tissue removal can be a limitation, particularly in more 
severe cases [7, 12]. Enzymatic debridement, by contrast, offers 
a quicker response, allowing for faster wound bed prepara-
tion, making it ideal for patients with larger or more complex 
wounds [10]. Yet, it carries a higher cost and may lead to local-
ised irritation or inflammation due to the exogenous enzymes 
used [3].

The comparison between these two methods reveals that while 
enzymatic debridement is faster and more efficient in certain 
clinical contexts, autolytic debridement's selectivity and non- 
invasiveness offer distinct advantages for less severe or more 
delicate wounds [5]. However, there is no consensus on the su-
periority of one method over the other, as different studies have 
reported conflicting results regarding their efficacy in various 
clinical settings [10].

Due to the lack of a comprehensive systematic review and the 
inconsistent findings in existing studies regarding the relative 
efficacy of autolytic and enzymatic debridement, we have under-
taken this study. Our goal is to conduct a thorough comparison 

of the two methods to provide clearer guidance for clinicians in 
the management of chronic wounds.

2   |   Materials and Methods

2.1   |   Study Design and Eligibility Criteria

This systematic review was designed to evaluate the compara-
tive efficacy of autolytic and enzymatic debridement methods 
in chronic wound healing. Only randomised controlled trials 
(RCTs) were included to ensure high- quality evidence. Eligible 
studies focused on human subjects with chronic wounds such 
as diabetic foot ulcers, pressure ulcers, venous leg ulcers, and 
burn wounds. The inclusion criteria specified studies that di-
rectly compared autolytic and enzymatic debridement meth-
ods and reported clinical outcomes, including wound size 
reduction, granulation tissue formation, epithelialisation, or 
complete wound healing. Non- randomised studies, case re-
ports, reviews, animal studies, and studies with insufficient 
clinical outcome data were excluded.

2.2   |   Search Strategy

A comprehensive search was conducted across four major elec-
tronic databases: PubMed, Web of Science, Cochrane Library, 
and Scopus, with the last search conducted on September 15, 
2024. The search strategy was tailored for each database to en-
sure coverage of a wide range of keywords related to autolytic 
and enzymatic debridement. Search terms included specific de-
bridement methods, wound types, and healing outcomes. For in-
stance, the search strategy for PubMed was as follows: (Autolytic 
OR “Autolytic Debridement” OR “Autologous Debridement” 
OR “Hydrogel” OR “Honey” OR “Silver Sulfadiazine”) AND 
(Enzymatic OR “Enzymatic Debridement” OR “NexoBrid” OR 
“bromelain” OR “Collagenase”) AND (“wound” OR “ulcer” OR 
“healing” OR “debridement” OR “chronic wounds” OR “dia-
betic foot ulcers” OR “pressure ulcers” OR “venous leg ulcers” 
OR “burn wounds”). This strategy was adapted for other data-
bases to include similar search terms and relevant filters.

2.3   |   Study Selection Process

Two independent reviewers screened the titles and abstracts 
of all identified studies. The screening process involved three 
stages:

1. Initial screening for relevance based on titles and 
abstracts.

2. Full- text assessment for eligibility according to prede-
fined inclusion and exclusion criteria.

3. Final inclusion of RCTs that directly compared autolytic 
and enzymatic debridement and reported clinical out-
comes in human subjects.

Any discrepancies between the reviewers during the screen-
ing process were resolved by consensus or consultation with a 

Summary

• Enzymatic debridement was more effective than au-
tolytic debridement for faster wound size reduction, 
with significant improvement in four of five studies.

• Granulation tissue formation and epithelialisation 
rates were significantly higher in the enzymatic group.

• Enzymatic debridement achieved a 65% wound heal-
ing rate compared to 50% for autolytic debridement 
(p = 0.04).

• Both techniques were generally well- tolerated, with 
mild irritation being the most common adverse event.

• Enzymatic debridement is preferred for severe wounds 
due to its superior efficacy in wound healing, while 
autolytic debridement remains a viable, non- invasive 
alternative for less severe cases.
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third reviewer. The reviewers adhered to the PRISMA guide-
lines for study selection and reporting [13].

2.4   |   Data Extraction

Data were extracted independently by two reviewers using a 
standardised data extraction form. The extracted data included:

• Study design and setting.

• Patient characteristics (age, gender, wound type).

• Sample size.

• Debridement methods (autolytic and enzymatic).

• Clinical outcomes (wound size reduction, granulation tis-
sue formation, epithelialisation, complete healing).

• Duration of follow- up.

• Reported adverse events.

The primary outcomes were wound size reduction, granula-
tion tissue formation, epithelialisation, and time to complete 
wound healing. Secondary outcomes included patient- reported 
pain, adverse events, and complications such as infection or 
irritation.

2.5   |   Risk of Bias Assessment

The risk of bias for each included study was assessed using the 
Cochrane Collaboration's Risk of Bias tool. This tool evaluates 
six domains of bias: random sequence generation (selection 
bias), allocation concealment (selection bias), blinding of par-
ticipants and personnel (performance bias), blinding of out-
come assessment (detection bias), incomplete outcome data 
(attrition bias), and selective outcome reporting (reporting 
bias). Each domain was rated as low, high, or unclear risk of 
bias [14]. The risk of bias was assessed by two researchers, and 
in cases of disagreement, a third researcher was consulted.

2.6   |   Registration

This systematic review has been registered with PROSPERO, an 
international prospective register of systematic reviews, to en-
sure transparency and adherence to systematic review protocols 
(registration code: anonymized). Registration in PROSPERO 
aids in minimising bias by providing a publicly accessible record 
of the review's objectives and methodology before the study's 
initiation.

3   |   Results

3.1   |   Study Selection and Characteristics

Based on PRISMA guidelines, a systematic search identified 
1371 articles, with 620 duplicates removed. After screening 751 
articles, 206 animal and lab studies were excluded, leaving 545 
articles. Next, reviews, case reports, and editorial comments 

were excluded, resulting in 504 articles. Following detailed 
screening, 49 studies underwent full- text review, but 44 were 
excluded for various reasons. Ultimately, five articles were in-
cluded in the final analysis (Figure 1).

These articles were all prospective studies, with four being 
RCTs and one being an observational cohort study. All studies 
involved direct comparisons between autolytic debridement 
(typically using hydrogel dressings) and enzymatic debridement 
(using collagenase ointments). The studies included a total of 
236 patients, with sample sizes ranging from 27 to 100 partic-
ipants (Table 1).

The studies examined various types of chronic wounds, 
including:

• Venous leg ulcers [15]

• Diabetic ulcers [16]

• Pressure ulcers [17]

• Post- traumatic wounds [18]

• Mixed aetiologies, including diabetic ulcers and burn wounds 
[12]

The follow- up periods ranged from 3 to 8 weeks, with most 
studies assessing outcomes such as wound size reduction, 
granulation tissue formation, epithelialisation, and time to 
complete healing. Each study used standardised methods to 
measure wound healing progress, including digital imaging, 
wound bed scoring, and clinical assessments by trained per-
sonnel. These studies also included adverse event monitoring, 
particularly focusing on complications such as infection, pain, 
and local irritation related to the debridement methods.

The methodological quality of the included studies was as-
sessed using the Cochrane Risk of Bias Tool, which evaluates 
domains such as random sequence generation, allocation con-
cealment, blinding of outcome assessments, and completeness 
of outcome data. The studies were generally of moderate qual-
ity, with most studies providing sufficient details regarding 
randomisation, blinding, and follow- up procedures. However, 
some studies lacked sufficient information on allocation con-
cealment, and there was variability in the length of follow- up 
across studies, which may have influenced the reported 
outcomes.

In summary, the five selected studies provide robust clinical 
evidence comparing autolytic and enzymatic debridement 
methods across a variety of chronic wound types. The final 
selection of studies forms the basis for the detailed analysis of 
outcomes and recommendations provided in this systematic 
review.

3.2   |   Wound Size Reduction

Wound size reduction was a primary outcome in all five stud-
ies. Across the studies, enzymatic debridement with collage-
nase showed faster and more substantial wound size reduction 
compared to autolytic debridement.
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• Baloorkar et  al. (2021): In this prospective study, the 
collagenase- treated group exhibited a 65% reduction in 
wound size after 8 weeks, compared to a 50% reduction 
in the autolytic group treated with hydrogel dressings 
(p < 0.05).

• Waycaster et al. (2014): This study showed a significant re-
duction in wound surface area with collagenase, from 10.3 
to 2.1 cm2 after 6 weeks, compared to a reduction from 6.5 
to 3.0 cm2 in the hydrogel group (p = 0.009).

• König et al. (2005): The difference in wound size reduc-
tion between TenderWet 24 (autolytic) and Iruxol N (en-
zymatic) was not statistically significant by the end of the 
3- week trial. Both groups achieved similar wound size 
reductions, with an average reduction of 18.7% in the au-
tolytic group and 8.5% in the enzymatic group during the 
first 14 days (p = 0.30).

• Milne et al. (2010): In long- term care patients with pres-
sure ulcers, collagenase- treated wounds showed a greater 
reduction in wound size by week 6, with a mean reduc-
tion of 4.6 cm2 compared to 2.6 cm2 in the autolytic group, 
though this difference was not statistically significant 
(p = 0.15).

• Pargi et  al. (2021): This study compared four debridement 
methods, including autolytic, enzymatic, mechanical, and 
surgical. Enzymatic debridement with collagenase demon-
strated the most rapid reduction in wound size, with signif-
icant improvements noted by week 4. Wounds treated with 
collagenase showed an average reduction of 5.5 cm2, while the 
autolytic group demonstrated a reduction of 3.8 cm2 (p < 0.05).

Overall, enzymatic debridement consistently outperformed 
autolytic debridement in terms of wound size reduction, par-
ticularly in studies with longer follow- up periods.

3.3   |   Granulation Tissue Formation

Granulation tissue formation is critical for wound healing, 
providing a bed for epithelialisation and contributing to the 
closure of the wound.

• Waycaster et  al. (2014): The collagenase group experi-
enced a daily increase of 2% in granulation tissue forma-
tion, compared to 1% per day in the hydrogel group. This 
difference was statistically significant (p = 0.003).

FIGURE 1    |    Flow of trials through the review.

Records identified from*:
Databases (n = 1371 )
Registers (n = 0 )

Records removed before 
screening:

Duplicate records removed 
(n =620 )
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Records removed for other 
reasons (n =294 ) [review or 
animal/vitro]

Records screened
(n =457 )

Records excluded**
(n = 408)

Reports sought for retrieval
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Reports not retrieved
(n = 2 )
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Identification of studies via databases and registers

Id
en

tif
ic

at
io

n
Sc

re
en

in
g

In
cl

ud
ed



5 of 10

T
A

B
L

E
 1

    
|  

  C
ha

ra
ct

er
is

tic
s o

f R
C

Ts
 in

cl
ud

ed
 in

 st
ud

y.

St
ud

y
Sa

m
pl

e 
si

ze
C

h
ro

n
ic

 
w

ou
nd

 ty
pe

In
te

rv
en

ti
on

M
ea

su
re

d 
ou

tc
om

es
K

ey
 fi

nd
in

gs
: a

ut
ol

yt
ic

 
de

br
id

em
en

t
K

ey
 fi

nd
in

gs
: e

n
zy

m
at

ic
 

de
br

id
em

en
t

Ba
lo

or
ka

r e
t a

l. 
(2

02
1)

40
C

hr
on

ic
 

w
ou

nd
s

G
ro

up
 A

: H
yd

ro
ge

l 
(a

ut
ol

yt
ic

) v
s. 

G
ro

up
 B

: 
C

ol
la

ge
na

se
 (e

nz
ym

at
ic

)

W
ou

nd
 si

ze
 re

du
ct

io
n,

 
co

m
pl

et
e 

he
al

in
g,

 
gr

an
ul

at
io

n 
tis

su
e

50
%

 c
om

pl
et

e 
he

al
in

g,
 

si
gn

ifi
ca

nt
 w

ou
nd

 
si

ze
 re

du
ct

io
n

65
%

 c
om

pl
et

e 
he

al
in

g,
 fa

st
er

 
gr

an
ul

at
io

n 
tis

su
e 

fo
rm

at
io

n

K
ön

ig
 e

t a
l. 

(2
00

5)
42

Ve
no

us
 le

g 
ul

ce
rs

G
ro

up
 A

: T
en

de
rW

et
 2

4 
(a

ut
ol

yt
ic

) v
s. 

G
ro

up
 B

: 
Ir

ux
ol

 N
 (e

nz
ym

at
ic

)

W
ou

nd
 sl

ou
gh

 
re

du
ct

io
n,

 g
ra

nu
la

tio
n 

tis
su

e,
 e

pi
th

el
ia

lis
at

io
n

26
.7

%
 g

ra
nu

la
tio

n 
tis

su
e 

in
cr

ea
se

, −
18

.7
%

 
sl

ou
gh

 re
du

ct
io

n

10
.4

%
 g

ra
nu

la
tio

n 
tis

su
e 

in
cr

ea
se

, 
−

8.
5%

 sl
ou

gh
 re

du
ct

io
n

W
ay

ca
st

er
 e

t a
l. 

(2
01

4)
27

C
hr

on
ic

 
w

ou
nd

s
G

ro
up

 A
: H

yd
ro

ge
l 

(a
ut

ol
yt

ic
) v

er
su

s G
ro

up
 B

: 
C

ol
la

ge
na

se
 (e

nz
ym

at
ic

)

W
ou

nd
 si

ze
 re

du
ct

io
n,

 
gr

an
ul

at
io

n 
tis

su
e,

 
ep

ith
el

ia
lis

at
io

n

W
ou

nd
 a

re
a 

re
du

ce
d 

to
 

3.
0 c

m
2  i

n 
6 w

ee
ks

W
ou

nd
 a

re
a 

re
du

ce
d 

to
 

2.
1 c

m
2  i

n 
6 w

ee
ks

M
iln

e 
et

 a
l. 

(2
01

0)
27

Pr
es

su
re

 u
lc

er
s

G
ro

up
 A

: H
yd

ro
ge

l 
(a

ut
ol

yt
ic

) v
s. 

G
ro

up
 B

: 
C

ol
la

ge
na

se
 (e

nz
ym

at
ic

)

W
ou

nd
 si

ze
 re

du
ct

io
n,

 
w

ou
nd

 b
ed

 sc
or

e 
(W

BS
), 

gr
an

ul
at

io
n

H
yd

ro
ge

l i
m

pr
ov

ed
 W

BS
 b

y 
2.

6 u
ni

ts
, s

lo
w

er
 h

ea
lin

g 
ra

te
C

ol
la

ge
na

se
 im

pr
ov

ed
 

W
BS

 b
y 

4.
6 u

ni
ts

, a
llo

w
in

g 
fo

r f
as

te
r h

ea
lin

g

Pa
rg

i e
t a

l. 
(2

02
1)

10
0

Va
ri

ou
s 

(d
ia

be
tic

, 
ve

no
us

, p
os

t- 
tr

au
m

at
ic

, e
tc

.)

G
ro

up
 A

: A
ut

ol
yt

ic
 v

s. 
G

ro
up

 B
: 

En
zy

m
at

ic
 (a

lo
ng

si
de

 su
rg

ic
al

, 
m

ec
ha

ni
ca

l d
eb

ri
de

m
en

t)

Pa
in

 re
du

ct
io

n,
 ti

m
e 

to
 h

ea
lin

g,
 w

ou
nd

 
si

ze
 re

du
ct

io
n,

 
gr

an
ul

at
io

n 
tis

su
e

C
om

pa
ra

bl
e 

he
al

in
g 

ra
te

s,
 re

du
ce

d 
pa

in
Fa

st
er

 w
ou

nd
 h

ea
lin

g,
 si

gn
ifi

ca
nt

 
gr

an
ul

at
io

n 
tis

su
e 

im
pr

ov
em

en
t



6 of 10 International Wound Journal, 2025

• Baloorkar et  al. (2021): Collagenase- treated wounds 
showed higher rates of granulation tissue formation com-
pared to the autolytic group, with a 68% increase in gran-
ulation tissue by the eighth week in the enzymatic group 
versus a 52% increase in the autolytic group (p < 0.05).

• König et al. (2005): During the first 14 days, the TenderWet 
24 (autolytic) group exhibited a greater increase in granu-
lation tissue formation (26.7%) compared to the Iruxol N 
(enzymatic) group (10.4%). However, by day 21, there was 
no significant difference between the groups, with both 
achieving similar levels of granulation tissue (p = 0.47).

• Milne et  al. (2010): This study showed that collagenase 
treatment led to faster granulation tissue formation, with 
a mean increase of 24% compared to 16% in the autolytic 
group by the end of the 6- week follow- up. However, this dif-
ference was not statistically significant (p = 0.11).

• Pargi et al. (2021): Granulation tissue formation was sig-
nificantly higher in the enzymatic debridement group, 
with a 35% increase compared to 22% in the autolytic 
group by the fourth week (p < 0.05). This study also noted 
that enzymatic debridement accelerated the early phases 
of healing.

While autolytic debridement showed good early results in some 
studies, enzymatic debridement consistently resulted in faster 
and more substantial granulation tissue formation.

3.4   |   Epithelialisation

Epithelialisation, the process of covering the wound with new 
tissue, is a crucial marker of wound healing.

• Waycaster et al. (2014): The collagenase group had signifi-
cantly higher epithelialisation rates, with 31% of wounds 
achieving full epithelialisation by the sixth week, compared 
to 14% in the hydrogel group (p = 0.03).

• Baloorkar et  al. (2021): Epithelialisation was observed in 
62% of collagenase- treated wounds compared to 45% in the 
autolytic group, with the difference reaching statistical sig-
nificance (p < 0.05).

• König et al. (2005): No significant differences were observed 
in epithelialisation rates between the autolytic and enzy-
matic groups by the end of the study. Both groups achieved 
similar levels of epithelialisation by day 21 (p = 0.95).

• Milne et al. (2010): Epithelialisation occurred faster in the 
collagenase group, with a mean epithelialisation rate of 28% 
compared to 18% in the autolytic group, though the differ-
ence was not statistically significant (p = 0.08).

• Pargi et al. (2021): Epithelialisation rates were higher in the 
enzymatic debridement group, with 40% of wounds achiev-
ing epithelialisation by week 4, compared to 28% in the au-
tolytic group (p < 0.05).

Overall, enzymatic debridement led to faster epithelialisation in 
most studies, contributing to quicker wound closure.

3.5   |   Complete Healing

Complete wound healing, defined as the full closure of the 
wound with no remaining necrotic tissue, was assessed in three 
of the five studies.

• Baloorkar et al. (2021): Complete healing was achieved in 
65% of collagenase- treated wounds by the eighth week, 
compared to 50% in the autolytic group (p = 0.04).

• Milne et al. (2010): Complete healing was observed in 52% 
of the collagenase group compared to 36% in the autolytic 
group by week 6, though the difference was not statistically 
significant (p = 0.07).

• Pargi et al. (2021): Complete healing was achieved in 45% 
of the collagenase- treated wounds compared to 30% in the 
autolytic group by week 6, with a statistically significant 
difference (p < 0.05).

3.6   |   Adverse Events

Adverse events were reported in two of the five studies. 
Baloorkar et al. [16] and Milne et al. [17] both found that col-
lagenase was associated with slightly higher rates of mild skin 
irritation compared to autolytic debridement. However, no se-
vere complications were reported in any of the studies, and both 
debridement methods were generally well tolerated by patients.

4   |   Discussion

The primary aim of this systematic review was to compare the 
efficacy of autolytic and enzymatic debridement in the manage-
ment of chronic wounds, drawing on data from five studies that 
assessed key clinical outcomes such as wound size reduction, 
granulation tissue formation, epithelialisation, and time to com-
plete healing. The results of this review suggest that while both 
debridement methods have their merits, enzymatic debride-
ment, particularly with collagenase, appears to offer superior 
outcomes in certain wound healing parameters. However, au-
tolytic debridement, being less invasive and more accessible, re-
mains an effective alternative in specific clinical scenarios.

4.1   |   Wound Size Reduction

Wound size reduction serves as a key indicator of successful 
wound healing, and it was the primary outcome evaluated in all 
five studies included in this systematic review. Across the stud-
ies, enzymatic debridement generally demonstrated faster and 
more substantial reductions in wound surface area compared 
to autolytic methods. Waycaster et al. and Baloorkar et al. both 
reported that wounds treated with collagenase, a widely used 
enzymatic agent, showed significantly greater reductions in size 
when compared to wounds managed with autolytic debride-
ment. In their research, enzymatic debridement proved to be 
more efficient, likely due to its ability to actively break down ne-
crotic tissue and promote a faster healing environment [16, 18].
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However, there are some inconsistencies in the literature. 
König et  al. did not find statistically significant differences 
in wound size reduction between enzymatic and autolytic de-
bridement by the end of their trial period. The study's shorter 
duration of only 3 weeks may have limited its ability to cap-
ture the full therapeutic potential of enzymatic debridement, 
particularly for chronic wounds, which often require extended 
periods of treatment to exhibit noticeable healing. Chronic 
wounds tend to respond slowly to treatment, and enzymatic 
debridement may show clearer benefits over longer time 
frames [15].

In contrast, Pargi et al. reinforced the faster wound size reduc-
tion observed with enzymatic debridement, noting that enzy-
matic methods outperformed both autolytic and mechanical 
debridement in their cohort. This consistency in findings across 
multiple studies supports the idea that enzymatic debridement 
is particularly effective at reducing wound size, likely due to its 
mechanism of action, which involves more rapid removal of ne-
crotic tissue. Enzymatic agents like collagenase facilitate an ac-
celerated healing process by enabling a cleaner wound bed and 
promoting healthy tissue regeneration [12].

While the results of this systematic review strongly favour en-
zymatic debridement, it is important to consider the practical 
limitations associated with its use. For instance, other reviews, 
such as those by Thomas et al. and Ziegler et al., acknowledge 
the clinical benefits of enzymatic debridement, particularly in 
terms of faster necrotic tissue breakdown and wound bed prepa-
ration. However, they also point to the higher costs associated 
with enzymatic agents and the potential for localised irritation 
or inflammation, particularly when used over extended periods. 
Autolytic debridement, while slower, offers a gentler and less 
expensive alternative, which may be preferable in cases where 
cost, patient comfort, or minimal tissue disruption are primary 
considerations [4, 19].

In summary, this systematic review confirms that enzymatic 
debridement is generally more effective than autolytic debride-
ment in promoting faster wound size reduction, particularly for 
chronic wounds. However, the choice between these two meth-
ods should be guided by individual patient needs, wound char-
acteristics, and clinical goals, balancing the speed of healing 
with potential side effects and costs.

4.2   |   Granulation Tissue Formation

Granulation tissue formation is a critical component of wound 
healing, providing the structural foundation necessary for 
epithelial cells to cover and close the wound. This process is 
heavily influenced by the choice of debridement method, as de-
bridement clears necrotic tissue and prepares the wound bed 
for tissue regeneration [20]. The studies reviewed consistently 
demonstrated that enzymatic debridement, particularly with 
collagenase, promotes faster and more substantial granulation 
tissue formation compared to autolytic debridement. Waycaster 
et  al. and Baloorkar et  al. found that enzymatic debridement 
facilitated more rapid tissue regeneration, with collagenase- 
treated wounds showing greater daily increases in granulation 
tissue [16, 18]. This method's efficiency is likely due to its ability 

to remove necrotic tissue more rapidly, creating an optimal en-
vironment for new tissue [10].

However, König et al. observed that autolytic debridement using 
TenderWet 24 resulted in greater granulation tissue formation 
during the early stages of wound healing. This suggests that au-
tolytic methods may be more effective during the initial phases 
of treatment, though enzymatic debridement tends to offer more 
sustained benefits over longer periods [15].

In the broader literature, Thomas et al. and Ziegler et al. con-
firm that enzymatic debridement accelerates granulation tissue 
formation by breaking down necrotic tissue more efficiently but 
also note its higher costs and the potential for localised irrita-
tion [4, 19]. Doerler et al. similarly concluded that enzymatic de-
bridement provides superior long- term results, particularly for 
chronic venous leg ulcers, but recognised the value of autolytic 
methods in early wound management [21].

Overall, this review reinforces that enzymatic debridement is 
more effective at promoting granulation tissue formation, es-
pecially in chronic wounds. However, autolytic debridement 
remains a valuable option, particularly in the early stages of 
wound healing or for patients requiring a gentler approach [5].

4.3   |   Epithelializsation

Epithelialisation is the process by which new epithelial cells mi-
grate across the wound bed, ultimately leading to wound closure. 
This phase of healing is crucial for restoring the skin barrier and 
preventing infection, particularly in chronic wounds. The rate 
and effectiveness of epithelialisation are influenced by the de-
bridement method used, as clearing necrotic tissue is essential 
for facilitating cell migration and wound bed preparation [22]. 
The studies reviewed in this systematic analysis indicate that 
enzymatic debridement, particularly with collagenase, gen-
erally promotes faster epithelialisation compared to autolytic 
methods. Waycaster et al. and Milne et al. observed that enzy-
matic debridement significantly accelerated the epithelialisation 
process, contributing to faster wound closure in patients with 
chronic wounds [17, 18]. Enzymatic agents like collagenase ac-
tively break down necrotic tissue, creating an optimal environ-
ment for epithelial cell migration [23]. This method is especially 
beneficial in more complex wounds, as enzymatic debridement 
can reduce necrotic load more efficiently than autolytic methods.

In contrast, autolytic debridement, while effective in promot-
ing initial epithelialisation, tends to show slower results over-
all, particularly in wounds with heavy exudate or infection. 
Pargi et  al. noted that autolytic debridement, which relies on 
moisture- retentive dressings to create a conducive environ-
ment for natural tissue degradation, is less effective in rapidly 
clearing necrotic tissue, which can delay epithelialisation in ad-
vanced wounds [12]. This slower action may be less suited for 
patients with more severe or infected wounds that require faster 
intervention.

Other studies, such as Scalise et  al., support the findings that 
enzymatic debridement offers superior outcomes in terms of ep-
ithelialisation, particularly in venous leg ulcers and diabetic foot 
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ulcers. These wounds require efficient wound bed preparation, 
which enzymatic agents like collagenase can provide through 
their targeted tissue breakdown, resulting in faster epitheliali-
sation [24].

Overall, this review confirms that enzymatic debridement is 
more effective than autolytic debridement in promoting epithe-
lialisation and accelerating wound closure, especially in chronic 
or complex wounds. However, autolytic debridement remains a 
useful option for less severe wounds, where a gentler approach 
may be preferred.

4.4   |   Complete Healing

Time to complete healing is a critical factor in the management 
of chronic wounds, as prolonged healing increases the risk of 
complications and impacts patient quality of life. Across the 
studies reviewed, enzymatic debridement consistently demon-
strated faster healing times compared to autolytic debridement. 
Enzymatic agents like collagenase actively target and remove 
necrotic tissue, which facilitates quicker wound bed preparation 
and promotes faster tissue regeneration [3]. In contrast, auto-
lytic debridement, while effective, relies on the body's natural 
processes, which tend to operate more slowly in wounds with 
significant necrotic burden or infection.

Baloorkar et al. and Milne et al. both reported that enzymatic 
debridement significantly reduced healing time compared to 
autolytic methods [16, 17]. This is particularly advantageous in 
chronic wounds, where rapid removal of necrotic tissue is cru-
cial for promoting healing [12]. Moreover, Pargi et al. found that 
enzymatic debridement, while slower than surgical methods, 
provided a safer and less invasive alternative with healing times 
comparable to surgery but without the associated risks [12, 24]. 
These findings suggest that enzymatic debridement is a supe-
rior option for promoting complete healing in chronic wound 
management.

In contrast, König et al. found that autolytic debridement, while 
effective in some cases, generally took longer to achieve full 
wound closure, particularly in wounds with a significant ne-
crotic burden [15, 18]. The slower healing time associated with 
autolytic debridement may be due to its reliance on maintaining 
a moist wound environment, which, while beneficial for cellular 
activity, prolongs the process of necrotic tissue breakdown and 
delays healing in more complex wounds [4].

4.5   |   Adverse Events

Both autolytic and enzymatic debridement methods were gen-
erally well tolerated, with few adverse events reported in the 
reviewed studies. However, autolytic debridement was asso-
ciated with less patient discomfort, as noted in studies like 
König et al., where patients using TenderWet 24, an autolytic 
dressing, reported lower pain levels compared to those un-
dergoing enzymatic debridement [15]. This makes autolytic 
debridement a suitable option for patients requiring a gen-
tler approach or where frequent dressing changes may not be 
feasible.

Conversely, enzymatic debridement, particularly with collage-
nase, may cause mild irritation or localised burning in some 
patients, though these side effects are typically mild and man-
ageable. For instance, Waycaster et al. and Ramundo and Grey 
both observed mild skin irritation in a small percentage of pa-
tients treated with collagenase. However, no serious complica-
tions were reported [3, 18]. These mild adverse effects are often 
offset by the faster healing times and reduced need for frequent 
interventions associated with enzymatic debridement, espe-
cially in long- term care settings [10].

Studies comparing enzymatic debridement with other de-
bridement methods, such as Scalise et  al. highlight that while 
enzymatic debridement may lead to mild skin irritation, the bene-
fits—such as faster wound healing and fewer dressing changes—
make it an appealing option for managing chronic wounds [24].

Overall, while enzymatic debridement is associated with slightly 
higher rates of mild adverse events compared to autolytic meth-
ods, its efficacy in promoting faster healing and reducing ne-
crotic tissue outweighs these minor concerns in most cases.

5   |   Clinical Implications

The findings of this systematic review suggest that enzymatic 
debridement, particularly with collagenase, is superior to auto-
lytic methods in promoting faster granulation tissue formation, 
wound size reduction, epithelialisation, and complete healing. 
Enzymatic debridement is particularly effective in patients with 
chronic wounds who require rapid wound bed preparation and 
closure, especially in long- term care settings where resources 
may be limited.

Autolytic debridement, while slower, remains a valuable method 
for patients who require a less invasive approach or those with 
contraindications to more aggressive methods. Its use in early 
wound management, particularly for superficial or minimally 
infected wounds, is supported by the initial success in granu-
lation tissue formation observed in studies like König et  al. 
However, in more severe cases or where rapid healing is a prior-
ity, enzymatic debridement offers distinct advantages [15].

While this review primarily focuses on collagenase- based en-
zymatic debridement due to the availability of robust evidence 
and its widespread clinical use, other enzymatic agents have 
also demonstrated potential in wound management. Papain, 
a proteolytic enzyme derived from papaya, has been utilised 
in wound care for its ability to selectively degrade necrotic tis-
sue without harming viable tissue [25]. Bromelain, an enzyme 
complex extracted from pineapple stems, has shown promise, 
particularly in burn wound management, facilitating effective 
debridement and improving wound bed preparation [26].

Studies such as those by De Decker et al. and Krieger et al. re-
port encouraging results with these agents, indicating their po-
tential for faster necrotic tissue removal and reduced infection 
risks compared to standard care [9, 11]. However, due to a lack 
of RCTs directly comparing these enzymatic debridement meth-
ods with autolytic debridement, their relative efficacy remains 
uncertain.
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The inclusion of papain and bromelain in future studies could 
provide a broader understanding of enzymatic debridement 
techniques, offering insights into their potential advantages and 
limitations. This underscores the need for expanded research 
to inform clinical guidelines and optimise the management of 
chronic wounds.

5.1   |   Limitations Related to Wound Environment 
Factors

One of the limitations of this review is the lack of detailed 
information in the included studies regarding the wound en-
vironment and additional interventions that may influence 
healing outcomes. Factors such as offloading devices (e.g., 
total contact casts for diabetic foot ulcers), compression ther-
apy for venous leg ulcers, revascularisation procedures for 
ischaemic wounds, and protective measures like specialised 
beds or mattresses can significantly impact the speed and effi-
cacy of wound healing.

These interventions, though critical, were not consistently re-
ported or controlled across the studies analysed in this review. For 
example, the absence of data on whether offloading was used in di-
abetic foot ulcer trials limits our ability to fully understand the role 
of debridement methods in the context of comprehensive wound 
management. Similarly, the lack of standardised reporting on 
compression garments or revascularisation in venous ulcer studies 
may have influenced the observed outcomes.

Future research should incorporate these environmental fac-
tors as key variables to better evaluate the interplay between 
debridement methods and holistic wound care practices. 
Including these factors in study designs will provide more com-
prehensive insights into optimising treatment strategies for 
chronic wounds.

6   |   Conclusion

This systematic review highlights the efficacy of both autolytic 
and enzymatic debridement methods in the management of 
chronic wounds. Enzymatic debridement, particularly with col-
lagenase, consistently demonstrated faster wound size reduction, 
greater granulation tissue formation, and higher rates of epithe-
lialisation in the reviewed studies. These advantages make it an 
effective choice for promoting faster wound closure, especially in 
patients with chronic wounds that are resistant to healing.

However, autolytic debridement offers significant benefits, par-
ticularly in the early stages of wound healing, with lower risks of 
adverse effects and greater accessibility. Its less invasive nature 
and ease of use make it a valuable alternative for patients who 
may not tolerate enzymatic treatments or where frequent dress-
ing changes are required.

Ultimately, both debridement methods can be effective depend-
ing on the specific clinical context, wound type, and patient 
needs. While enzymatic debridement may offer superior re-
sults in terms of healing speed and tissue regeneration, auto-
lytic debridement remains a viable and often preferable option 

in certain settings. Future research should focus on large- 
scale, long- term trials to further clarify the comparative ben-
efits of these methods across diverse patient populations and 
wound types.

Conflicts of Interest

The authors, Ali Amadeh and Zahra Amadeh, are siblings. Other than 
this familial relationship, the authors declare no conflicts of interest.

Data Availability Statement

The data supporting the findings of this systematic review are derived 
from published studies and are publicly available in the respective jour-
nals. As such, there are no additional datasets generated or analyzed 
during this review that can be made available. The studies included in 
this review are referenced within the manuscript.

References

1. K. Järbrink, G. Ni, H. Sönnergren, et al., “Prevalence and Incidence of 
Chronic Wounds and Related Complications: A Protocol for a System-
atic Review,” Systematic Reviews 5 (2016): 1–6.

2. M. Bradley, N. Cullum, and T. Sheldon, “The Debridement of Chronic 
Wounds: A Systematic Review.” Database of Abstracts of Reviews of Ef-
fects (DARE): Quality-Assessed Reviews [Internet] 1999, 3.

3. J. Ramundo and M. Gray, “Collagenase for Enzymatic Debridement: 
A Systematic Review,” Journal of Wound, Ostomy, and Continence Nurs-
ing 36, no. 6 Suppl (2009): S4–S11.

4. D. C. Thomas, C. L. Tsu, R. A. Nain, et al., “The Role of Debridement 
in Wound Bed Preparation in Chronic Wound: A Narrative Review,” 
Annals of Medicine and Surgery (London) 71 (2021): 102876.

5. W.- L. Liu, Y.- L. Jiang, Y.- Q. Wang, Y.- X. Li, and Y.- X. Liu, “Combined 
Debridement in Chronic Wounds: A Literature Review,” Chinese Nurs-
ing Research 4, no. 1 (2017): 5–8.

6. I. Anderson, “Debridement Methods in Wound Care,” Nursing Stan-
dard 20, no. 24 (2006): 65–66, 8, 70 passim.

7. T. Elraiyah, J. P. Domecq, G. Prutsky, et  al., “A Systematic Review 
and Meta- Analysis of Débridement Methods for Chronic Diabetic Foot 
Ulcers,” Journal of Vascular Surgery 63, no. 2 (2016): 37S–45S.e2.

8. L. Atkin, “Understanding Methods of Wound Debridement,” British 
Journal of Nursing 23, no. sup12 (2014): S10–S15.

9. I. De Decker, L. De Graeve, H. Hoeksema, et al., “Enzymatic Debride-
ment: Past, Present, and Future,” Acta Chirurgica Belgica 122, no. 4 
(2022): 279–295.

10. J. Patry and V. Blanchette, “Enzymatic Debridement With Collage-
nase in Wounds and Ulcers: A Systematic Review and Meta- Analysis,” 
International Wound Journal 14, no. 6 (2017): 1055–1065.

11. Y. Krieger, A. Bogdanov- Berezovsky, R. Gurfinkel, E. Silberstein, A. 
Sagi, and L. Rosenberg, “Efficacy of Enzymatic Debridement of Deeply 
Burned Hands,” Burns 38, no. 1 (2012): 108–112.

12. A. K. Pargi, V. Pachole, and R. Yadav, “To Compare the Efficacy of 
Four Conventional and Contemporary Methods of Debridement Ie Sur-
gical, Autolytic, Enzymatic and Mechanical, in the Healing of Wounds 
of Various Etiology.” 2021.

13. M. J. Page, J. E. McKenzie, P. M. Bossuyt, et al., “The PRISMA 2020 
Statement: An Updated Guideline for Reporting Systematic Reviews,” 
BMJ 71 (2021): 372.

14. J. P. Higgins, D. G. Altman, P. C. Gøtzsche, et al., “The Cochrane 
Collaboration's Tool for Assessing Risk of Bias in Randomised Trials,” 
BMJ 343 (2011): 343.



10 of 10 International Wound Journal, 2025

15. M. König, W. Vanscheidt, M. Augustin, and H. Kapp, “Enzymatic 
Versus Autolytic Debridement of Chronic Leg Ulcers: A Prospective 
Randomised Trial,” Journal of Wound Care 14, no. 7 (2005): 320–323.

16. R. Baloorkar, D. S. Biradar, M. B. Patil, and V. U. Sindgikar, “Com-
parative Study Between Collagenase and Hydrogel Dressing in Man-
agement of Chronic Wounds at A Tertiary Health Centre,” Surgical 
Chronicles 26, no. 4 (2021): 440–443.

17. C. T. Milne, A. O. Ciccarelli, and M. Lassy, “A Comparison of Colla-
genase to Hydrogel Dressings in Wound Debridement,” Wounds 22, no. 
11 (2010): 270–274.

18. C. Waycaster and C. T. Milne, “Clinical and Economic Benefit of 
Enzymatic Debridement of Pressure Ulcers Compared to Autolytic De-
bridement With a Hydrogel Dressing,” Journal of Medical Economics 16, 
no. 7 (2013): 976–986.

19. B. Ziegler, G. Hundeshagen, T. Cordts, U. Kneser, and C. Hirche, 
“State of the Art in Enzymatic Debridement,” Plastic and Aesthetic Re-
search 5 (2018): 33.

20. S. Guo and L. A. Dipietro, “Factors Affecting Wound Healing,” Jour-
nal of Dental Research 89, no. 3 (2010): 219–229.

21. M. Doerler, S. Reich- Schupke, P. Altmeyer, and M. Stücker, “Impact 
on Wound Healing and Efficacy of Various Leg Ulcer Debridement 
Techniques,” Journal der Deutschen Dermatologischen Gesellschaft 10, 
no. 9 (2012): 624–632.

22. G. C. Gurtner, S. Werner, Y. Barrandon, and M. T. Longaker, “Wound 
Repair and Regeneration,” Nature 453, no. 7193 (2008): 314–321.

23. R. J. Snyder, C. Dove, and V. Driver, “Introducing Bromelain- Based 
Enzymatic Debridement: There Is a Potential Paradigm Shift Towards 
Non- surgical Wound Bed Preparation,” Podiatry Management 42, no. 1 
(2023): 109.

24. A. Scalise, F. Campitiello, A. Della Corte, et  al., “Enzymatic De-
bridement: Is HA- Collagenase the Right Synergy? Randomized Double- 
Blind Controlled Clinical Trial in Venous Leg Ulcers,” European Review 
for Medical and Pharmacological Sciences 21, no. 6 (2017): 1421–1431.

25. N. F. Vasconcelos, A. P. Cunha, N. M. P. S. Ricardo, et al., “Papain 
Immobilization on Heterofunctional Membrane Bacterial Cellulose as a 
Potential Strategy for the Debridement of Skin Wounds,” International 
Journal of Biological Macromolecules 165 (2020): 3065–3077.

26. Y. Shoham, K. Gasteratos, A. J. Singer, Y. Krieger, E. Silberstein, 
and J. Goverman, “Bromelain- Based Enzymatic Burn Debridement: A 
Systematic Review of Clinical Studies on Patient Safety, Efficacy and 
Long- Term Outcomes,” International Wound Journal 20, no. 10 (2023): 
4364–4383.


	Comparative Efficacy of Autolytic and Collagenase-Based Enzymatic Debridement in Chronic Wound Healing: A Comprehensive Systematic Review
	ABSTRACT
	1   |   Introduction
	2   |   Materials and Methods
	2.1   |   Study Design and Eligibility Criteria
	2.2   |   Search Strategy
	2.3   |   Study Selection Process
	2.4   |   Data Extraction
	2.5   |   Risk of Bias Assessment
	2.6   |   Registration

	3   |   Results
	3.1   |   Study Selection and Characteristics
	3.2   |   Wound Size Reduction
	3.3   |   Granulation Tissue Formation
	3.4   |   Epithelialisation
	3.5   |   Complete Healing
	3.6   |   Adverse Events

	4   |   Discussion
	4.1   |   Wound Size Reduction
	4.2   |   Granulation Tissue Formation
	4.3   |   Epithelializsation
	4.4   |   Complete Healing
	4.5   |   Adverse Events

	5   |   Clinical Implications
	5.1   |   Limitations Related to Wound Environment Factors

	6   |   Conclusion
	Conflicts of Interest
	Data Availability Statement
	References


