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Abstract
Background Dermal regeneration template (DRT) has
been well implicated in the reconstruction of full-
thickness burn injury. This case series specifically pre-
sents our experience and our clinical application of
Pelnac® to achieve wound closure with complex acute
full-thickness defect.
Methods A retrospective review of patients treated with
Pelnac for complex wound defects from 2008 to 2014
at Concord Burns Unit was carried out. Variables such
as wound aetiology, wound size and complications were
considered.
Results Five patients (four females and one male with a mean
age 54±20) all had full-thickness defects (mean defect size
4.3±2.0 % TBSA), some with exposed tendon and bone.
The wounds were treated with Pelnac®; the silicone layer
was removed at postoperative day 14 and a split-thickness
skin graft (0.2 to 0.3 mm) was applied. Clinically, the recon-
structed areas demonstrated good granulation tissue at 14 days
with good take of the skin graft. There were no major acute
graft loss, rejection or associated infection. However, there
were small areas of graft loss which did not require re-
grafting.

Conclusions DRT provides a safe and efficacious alternative
when dealing with acute contaminated full-thickness wounds.
Pelnac® seems versatile in obtaining wound coverage in dif-
ficult complex wounds, especially in critically ill patients
where free or pedicle flap reconstruction would be
problematic.
Level of Evidence: Level V, therapeutic study.
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Introduction

The concept of dermal regeneration templates (DRTs) was
first described by Yannas and Burke in 1980 [1–3]. The intro-
duction of DRTs has revolutionised the management of major
burn injuries as well as the reconstruction of complex open
wounds. Classical teaching of Gillies’ principal, Btissue losses
should be replaced in a kind,^ can sometimes be challenging
and not always beneficial due to patient factors, size and lo-
cation of defect. DRT provides an alternative option for
wound closure, in the acute setting, in critically ill patients
with extensive injuries where otherwise major reconstructive
flaps would be considered risky and morbid. Furthermore,
DRTs are able to provide long-term functional and cosmetic
outcomes with improved skin texture and pliability, results
that are comparable to that of autologous skin graft [4–6].

Integra® (Integra Life Sciences Corp., Plainsborg, NJ)
is one of the widely used DRTs, particularly for the pur-
pose of sizeable burn injuries and resurfacing of scar con-
tractures. Integra® consists of a bilayer artificial dermis
made up of bovine collagen and glycosaminoglycan
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matrix covered with an inert layer of silicone. It has the
ability to facilitate organised infiltration of host’s fibroblast
and endothelial cells and regenerate a neodermis in 14–
21 days.

Pelnac® (Gunze Corp., Osaka, Japan) is another DRT
which was first described in Japan by Suzuki et al., with
the aim of expanding the indications and applications of
DRTs [7, 8]. It works on similar principles with several
distinct properties with regards to composition; the details
will be further discussed later.

There is a fair amount of literature on the use of
Integra® for achieving acute wound closure secondary to
trauma, oncological defects and necrotising infections
[9–12]. The results are encouraging as Integra® is able
to provide immediate wound coverage with few graft as-
sociated infections or graft failures. However, there is lim-
ited evidence available for the clinical application and ef-
ficacy of Pelnac®. In Australia, Concord Burns Unit is the
only centre that has started trialling Pelnac®; hence, in this
series, we present our experience with Pelnac® on a vari-
ety of complex wounds to achieve wound closure, which
was otherwise deemed prob lemat i c wi th f lap
reconstruction.

Material and methods

Patients

A retrospective review of five patients treated with
Pelnac® for complex wound defects from January 2008
to October 2014 was performed. Patient medical records
were reviewed, and the following variables were consid-
ered: wound size and depth, wound aetiology, wound lo-
cation, amount of Pelnac® used, time to auto-grafting,
acute complications, functional outcomes and patient satis-
faction. Before and after photos were also included, and
clinical photography was obtained with informed consent
from all participants in the study. All photos included have
been de-identified so as to retain patient confidentiality.

Surgical technique

The preparation of Pelnac® was in accordance to manu-
facturer’s guidelines. Pelnac® was submerged into sterile
saline for 20 min. With serial debridement, all wounds
were thoroughly debrided to viable bleeding tissue and
washed with hydrogen peroxide and normal saline. Metic-
ulous haemostasis was achieved prior to application of
Pelnac®. Pelnac® was meshed at a ratio of 1:1 using a

non-crushing Brennen Mesher (Molnlycke Health Care.,
Gothenburg, Sweden) and then secured to the wound with
skin staples. Negative wound pressure therapy (NWPT)
was applied with black foam at a pressure of 125 mmHg
to all patients undisturbed for 14 days, with the exception
of patient 4 as seal was difficult to achieve and patient
was non-compliant. At day 14, the silicone layer was re-
moved and thin split-thickness skin graft (STSG) ranging
from 0.02 to 0.03 mm was applied to the neodermis and
was dressed with non-adherent dressing, gauze and crepe
bandage which was left intact for 5 days.

Results

A total of five patients’ medical records were examined in
the study. The average age of patients was 53.8 years
(range 26–79 years). There were four females and one
male. Additional demographic and wound details are
displayed in Table 1.

Pelnac® was used in complex wound defects from
varying aetiologies, including necrotising fasciitis,
necrotising vasculitis and thermal and chemical burns.
The mean size of 4.3±2.0 % TBSA was covered with
Pelnac®. Four out of five patients in this series were treat-
ed with NWPT following the application of Pelnac®. In
this group of patients, NWPT was left undisturbed for a
period of 14 days at which point skin grafting was
performed.

There were no major infections, failures or rejections
of Pelnac® in all the patients except patient 4 where a
second round of Pelnac® was required as a consequence
of poor take. However, after 14 days, there was well-
vascularised neodermis for auto-grafting. Patient 5 did
have areas of moderate STSG failure 3 weeks post
STSG, despite it being grafted on vascularised
neodermis; this was a consequence of poor compliance
and ongoing smoking. All patients received meticulous
wound care which included aseptic dressing changes
with appropriate choice of dressing as the wounds
evolved. All patients were managed with a multi-
disciplinary approach with constant allied health care
support including intense physiotherapy and occupation-
al therapy. Follow-up, some at 3 months and some at
1 year, showed that no patients developed hypertrophic
scarring in areas of Pelnac® reconstruction with STSG.
All donor sites healed without hypertrophic scaring. Pa-
tients 1, 2, 3 and 4 had good functional outcomes. Un-
fortunately, patient 5 was lost to follow-up.
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Case presentations

Patient 1, 65-year-old female, developed necrotising vas-
culitis secondary to cryoglobulinemia to bilateral lower
limbs with full-thickness soft tissue loss requiring aggres-
sive surgical debridement. Pelnac® was applied to her left
dorsum foot and ankle onto exposed Achilles tendon, dis-
tal tibia and fibula. NWPT was administered prior to and
after Pelnac® application. Her progress was complicated
with ongoing vasculopathy which required a significant
immunosuppression which resulted in delayed wound
healing with small areas of graft breakdown but did not

require re-grafting. Six-month follow-up (Fig. 1e) showed
satisfactory healing.

Patient 2, 43-year-old female, developed necrotising fas-
ciitis to chest and right upper limb. After aggressive sur-
gical debridement, she had a loss of 75 % of the posterior
compartment of the right arm. Pelnac® was applied
circumferentially to the right arm and shoulder. She re-
ceived NWPT prior to and after application of Pelnac®.
Three-month follow-up (Fig. 2c) showed satisfactory
wound healing.

Patient 3, 79-year-old female, had a chemical burn to
bilateral forearms, thighs and anterior chest. Following

Table 1 Patient demographic and wound data

Patient Age Gender Locations of injury Aetiology of injury Area of
Pelnac® cover

Percent of
Pelnac covered

Day to
SSG

Vac
dressing

1 65 Female Bilateral legs Necrotising
vasculitis–
cryoglobulinemia

Left ankle 4 % TBSA 14 Yes

2 43 Female Right upper limb and upper chest Necrotising fasciitis Right arm and shoulder 5 % TBSA 14 Yes

3 79 Female Bilateral forearms, thighs
and anterior chest

Chemical burns Bilateral forearms 7 % TBSA 14 Yes

4 26 Female Scalp, face, neck anterior chest
and right upper limb

Thermal burns Scalp and face 4 % TBSA 14 No

5 56 Male Right dorsal hand Thermal burns complicated
by necrotising fasciitis

Right dorsal hand 1.5 % TBSA 14 Yes

Fig. 1 a–e Patient 1, 65-year-old
female, with necrotising vasculitis
secondary to cryoglobulinemia to
bilateral lower limbs with full-
thickness soft tissue loss requiring
aggressive surgical debridement
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surgical debridement, full-thickness defect to the deep
compartment of forearms with exposed tendon, bone and
neurovascular structures remained. Pelnac® applied to the
bilateral forearm. She received NWPT after Pelnac® appli-
cation. She had small wound breakdown over the left
extensor elbow and right wrist, which was managed con-
servatively; further follow-up at 1 year (Figs. 3d and 4c)
shows satisfactory wound healing.

Patient 4 had a notable reconstruction. She was a 26-
year-old female with self-inflicted full-thickness flame burn
to scalp, neck, anterior chest and right upper limb. Fol-
lowing surgical debridement, there was 4 % TBSA full-
thickness defect over the scalp with exposed calvarium
and non-viable periosteum. This patient did not receive
NWPT on the site of Pelnac® as a seal was not able to
be achieved due to burns and healing skin grafts in the
surrounding wounds. It was observed with subsequent
dressing change that the initial colour change of Pelnac®
and granulation tissue was seen to develop around the
wound edges. Due to the large exposed calvarium defect,

a second application of Pelnac® was required (Fig. 6).
However, it is important to note that the area covered
on the second application was smaller; the wound had
contracted from the peripheral vascularised Pelnac®. There
were no histological studies performed, but from clinical
observation, it supports the suggestion of Baynosa et.al
and Hulsan et.al that ingrowth of vessels from the periph-
eral tissue allows integration of DRT [13, 14]. Follow-up
at 3 months (Fig. 5c, d) showed satisfactory result.

Figure 6 illustrates the success on the second application
of Pelnac® on a smaller contracted wound. Vascularised
Pelnac® had small areas of graft failure which were left to
heal by secondary intention. Follow-up photo at 1 year
showed satisfactory healing.

Patient 5, 56-year-old male, had a less than ideal re-
construction. He had a delayed presentation of thermal
burns from an electric heater to his right dorsal hand
and developed necrotising fasciitis into the deep compart-
ments of the hand requiring extensive debridement.
Pelnac® was applied to full-thickness defect in the dorsal

Fig. 2 a–c Patient 2, 43-year-old
female, with necrotising fasciitis
to chest and right upper limb

Fig. 3 a–d Patient 3, 79-year-old
female, with chemical burn to
bilateral forearms, thighs and
anterior chest
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hand with exposed neurovascular structures and extensor
tendons. NWPT was administered prior and after applica-
tion of Pelnac®. Three weeks post STSG (Fig. 3c), he had
localised areas of graft loss over extensor tendons which

was multifactorial, grafting over avascular structure
compounded by significant hand infection and septic ar-
thritis of the fifth metacarpal joint, and this was on a
background of significant mental health issues and ongo-
ing heavy smoking. His graft loss was considered border-
line, and decision was made to monitor wound progress;
however, there were ongoing issues with compliance and
follow-up. Unfortunately, there was no 3-month follow-up
available for this patient (Fig. 7c).

Discussion

Complex full-thickness wounds pose challenging clinical
scenarios. This case series demonstrates the success of
Pelnac® on its application and its ability to be

Fig. 4 a–c Patient 3, 79-year-old
female, with small wound
breakdown over the left extensor
elbow and right wrist, which was
managed conservatively; further
follow-up at 1 year shows
satisfactory wound healing

Fig. 5 a–d Patient 4, 26-year-old female, with self-inflicted full-
thickness flame burn to scalp, neck, anterior chest and right upper limb
and with a notable reconstruction

Fig. 6 a, b The second application of Pelnac® on a smaller contracted
wound. Follow-up photo at 1 year showed satisfactory healing
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incorporated in a wide range of full-thickness wounds with
exposed tendons and bones. Pelnac® provided wound cov-
erage in the acute setting with excellent graft take without
the complications of prolonged surgery, detrimental wound
infection or significant donor site morbidity. In the cases
described, alternative reconstruction options for defects
with underlying avascular wound beds would be pedicle
or free tissue transfer, which itself poses risks in critically
ill patient, or major amputation of threatened limb. Both
options, however, in the patient cohort presented were not
ideal. It is important to acknowledge that dermal regener-
ation template provides an alternative option of acute
wound closure in the acute setting, especially when deal-
ing with critically ill patient, and prolonged reconstruction
surgery is not ideal. However, according to the fundamen-
tal of Gillis’s principal, no reconstruction is as durable as
Blike replacing like.^ But, this can be revisited when the
patient is haemodynamically stable and pre-operative mod-
ifiable risk factors such as smoking, cardiopulmonary sta-
tus and medications have been optimised to ensure success
of reconstruction.

The success of Pelnac® on contaminated wounds can
be attributed to its unique properties. Pelnac® is a DRT
made from soluble atelocollagen which is a highly purified
type 1 collagen from porcine tendon. Atelocollagen is al-
most identical to endogenous collagen composing of stable
repeating blocks of amino acid without the highly antigen-
ic telopeptides. During its production, pepsin is used to
remove telopeptides in the collagen which results in a
reduced antigenic matrix, consequently lowering the rates
of immune response, rejection and failure [8]. Therefore,
when applied to contaminated wounds it eliminates further

inflammatory response, resulting in better wound healing.
When compared to Integra®, the average pore size in
Pelnac® is larger, ranging from 70 to 110 μm as opposed
to 30 to 120 μm. Larger average pore size prevents the
formation of a tissue capsule and facilitates cell migration
into the matrix, allowing the formation of a consistent and
elastic neodermis [3]. This provides a final result which
mimics endogenous dermis reducing disabling scar con-
tractures and improved cosmetic outcome [15]. In addition,
unlike Integra®, the matrix in Pelnac® is not chemically
cross-linked with glycosaminoglycan (GAG) and is still
able to provide similar resistance to degradation against
fibroblast collagenases. It allows a durable construct with-
out the added cost; the cost of Pelnac® is US$4/cm2,
while the cost of Integra® is US$8/cm2 [7, 16, 17].

The ability of Pelnac® to provide coverage on avascu-
lar wound beds relies on peripheral revascularisation into
the matrix highlighting the importance of aggressive de-
bridement to well-vascularised tissue [13]. Coverage of
sizeable exposed bone and tendon defects are made pos-
sible with lateral neovascularisation into the dermal matrix,
which would otherwise require flap reconstruction and po-
tentially lengthy microsurgery. A case report which fol-
lows the long-term efficacy of Pelnac® supports its ability
to produce a dermis that is safe and histologically resem-
bling true dermis in large full-thickness defects [18].

Negative wound pressure therapy (NWPT) has proven
to be a valuable adjunct to graft take. Multiple randomised
control trials support the use of NWPT dressings for split-
thickness skin grafts [19, 20]. The application of NWPT
helps to control local infection and decrease haematoma
and seroma formation which are common reasons for graft

Fig. 7 a–c Patient 5, 56-year-old
male, with Pelnac® to dorsum of
the right hand. Postoperative
photo at 4 weeks showed graft
breakdown over extensor tendons

130 Eur J Plast Surg (2016) 39:125–132



failure [19]. It also improves the direct contact of graft to
host bed, allowing improved plasmic imbibition and neo-
vascularisation and eliminating physical shearing of the
graft. The same can be said with our experience of NWPT
on Pelnac® in this case series. V.A.C.® therapy (KCI Li-
censing, Inc. San Antonio, TX) has been shown to de-
crease the time taken for neovascularisation of neodermis
when applied to avascular wound beds, which implies a
decreased risk of infection and reduced length of stay in a
hospital [21].

The study is limited due to the small number of patients and
the lack of randomisation; therefore, it is difficult to draw
significant conclusions. Moreover, we acknowledge that there
is a lack of histological evaluation in regards to the integration
of Pelnac® into the wound beds and objective assessment of
scar outcome. However, the study serves as a pilot to describe
our clinical experience with Pelnac® and its applications
which are limited in the literature. The paper prompts future
research comparing the use of DRT versus other forms of
reconstruction in obtaining wound closure with avascular
wounds. It also prompts studies to examine histological and
functional outcomes between DRTs and the conventional
STSG in order to provide substantial evidence for the effica-
cious use of Pelnac®.

Conclusion

Our case series provides additional support to the cur-
rent literature in the application of DRTs on reconstruc-
tion of extensive soft tissue defects from multiple aeti-
ologies. Specifically, we have demonstrated success of
extending the use of Pelnac® to both burn- and non-
burn-related injuries. The implications of expanding the
indication for DRTs are numerous. To be able to pro-
vide a simple straightforward surgical technique in the
closure of complex wound has a considerable impact
on the patient’s outcome, morbidity and accessibility.
In certain cases, it allows us to Bbuy time^ for defin-
itive closure, without subjecting critically ill patients to
prolong surgery. DRT could be considered as an ac-
ceptable alternative to provide wound closure on avas-
cular wound beds. The results of our case series
prompt future randomised control trial to establish ef-
ficacy of Pelnac® over traditional techniques for
wound closure.
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