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Abstract

For spontaneous wound healing to occur, wound preparation must be optimised. This may be impaired by several factors. This paper presents
the authors experience and philosophy regarding wound bed preparation of extensive and complicated wounds. After the removal of all devitalized
tissue, angiogenesis of the wound bed is promoted by the temporary application of the glycerol preserved allograft. This study included all patients with
burns and wounds, who were admitted to the Queen Fabiola Children’s University Hospital in Brussels from January 2010 to November 2010 who had
been treated with a glycerol preserved allograft. The results of the study showed the high effectiveness of these kinds of treatments: infection control,
stimulation of angiogenesis, and granulation tissue formation.
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KoxxHbli1 a/10TpaHCIIAHTAT, KOHCEPBUPOBAHHBII B ITTUIEPOTIE —
K104 K 3¢ eKTUBHOI IOATOTOBKE PAaHEBOTO JI0XKa

CrioHTaHHOE 32KMBJIEH/E PAaHBI MOKET OBITh HAPYIIIEHO PAa3/INMYHBIMY HebmaronpuATHIMY hakTopamu. PaHeBoe JI0Ke JOMKHO ObITh OATOTOBIEHHO.
B aT07t cTaThe aBTOPHI IIOZIE/MMINCH CBOVIM OIIBITOM ¥ TAKTHKOJ IOATOTOBKYM PAaHEBOTO JI0KA OOIIMPHBIX U OCTIOKHEHHBIX paH. locre ynaneHns Bcex
HEXI3HECITOCOOHBIX TKaHel, aHIMoreHes ObII CTUMYIMPOBAH MyTéM BPEMEHHOI allIIMKAIIMU KOXXHOTO a//IOTPaHCIIAHTaTa, KOHCEPBMPOBAHHOTO
B rmieponie. B jaHHOe MccmeoBanye ObIIN BKTIOUEHBI NMAIMEHThI C 0)KOTaMI ¥ paHaMy, HOoCTymuBInye B JleTckuit YHuBepcuteTckuii focnmrann
Koponesst ®abuonbi B Bproccerne ¢ sHBaps 1o HosA6ps 2010 rojia, B Ie4eHN I KOTOPBIX ObUT ICIIOTb30BaH KOKHBII a//I0TPAHCIIAHTAT, KOHCEPBIPOBAHHBII
B I7InIieposie. Pe3ymbTaThl OKa3amy BHICOKYIO 9 )eKTHBHOCTD JAHHOTO JIeYeHs: KOHTPOIb MH(EKIUM, CTUMY/IALNS aHTHOreHe3a, GOpPMMUpOBaHIe
IPaHY/IALMOHHON TKaHMU, IIPEJOTBPallleHIie KOHTPAKTYD 1 JIp.

KnroueBble ctoBa: A/UIOTPAHCIVIAHTAT B ITINIIEPOJIE, PAHEBOE JIOXKE, aHTMIOI'€HES.

Introduction

The “natural” process of wound healing is always necessa-
ry, but not always sufficient to secure an efficient functional
repair of damaged tissue. The repair of injuries involving an
extensive loss of skin has long been recognized to be a surgical
problem; one for which, in the majority of cases, the operation
of skin grafting is a fully adequate solution.

The benefits of using skin allograft in burns have been
widely proven in the published literature [1, 2, 3]. There
are two main types of skin allograft, cryopreserved allograft
and glycerol-preserved allograft (GPA), which differ in the
methods of processing and storage.

The cryopreserved allograft (CPA) was first introduced
to treat burn victims in 1979. It is processed by a controlled
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freezing process (0.5-5°C min/1) and may be stored in liquid
nitrogen at - 196°C or in a freezer at — 80°C [2].

The glycerol preserved allograft (GPA) was introduced
by the Euro Skin Bank in 1984 by Hoekstra [3]. It is pre-
served in 85% glycerol and can be stored at + 4°C. The
process of glycerolisation destroys the vital structures and
thus, GPA is considered non-viable. Glycerol preservation
is simpler, more cost-effective and possesses antibacterial
and antiviral properties as well as suppressed immunoge-
nicity in allograft [4].

GPA remains intact, if not vascularised. CPA, as menti-
oned by D. Herndon, disappears if not revascularised within
3 days, and also needs to be changed more frequently; it has
very limited resistance to infection. In Europe, GPA is more
commonly used in clinical practice.

According to Kreis [5], the use of GPA as a temporary,
or permanent, skin substitute on fresh debrided wounds is
accepted for:

1. Debrided burn wounds (partial thickness IIa and b).

2. Full-thickness burns after epifascial necrectomies.

3. Overlay of widely meshed autografts.

4. Vascularised dermal replacement.

The main advantage of GPA is its ability to cover and to
adhere to the wound bed. Its potential to become incorpo-
rated into the healing tissue opens up new indications for use
as a dermal substitute for preparing the wound surface for
cultured autologous epithelium, as recorded by A. Munster,
R.J. Spence, and others [6].

For many reasons in our clinic, GPA became the method
of choice. Itisbased on our approach to wound management
according to the clinical concept TIME, proposed by G. S.
Schultz, R. G. Sibbald, V. Falanga et al. consisting of:

- Tissue necrosis treatment.

- Infection control.

- Moisture control.

- Epithelialization stimulation.

It prevents infection, moisture imbalance, stimulates
epitelialisation. GPA firmly adheres to the wound bed
and re-epithelialisation is stimulated. Re-epithelialisation
can be complete, when it starts from the wound margins,
and the angiogenesis is very good. Infection is reduced
or very limited.

Fig. 1. Preparation of the ski
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Patients and methods

This study included all patients with burns and wounds,
who were admitted in the children hospital HUDE RF in
Bruxelles, and had been treated with a GPA from January
2010 to November 2010 (fig.1).

Apart from the utilisation of GPA, the patients were treated
according to the same basic principles as other patients regard-
ing local and general treatment. With regard to local wound
care, topical application of Flammacerium® on non-operated
deep partial and full thickness wounds was followed by exci-
sion and may be tangential [7].

Grafting was always performed during the same opera-
tive session. Four children, boys, with an average age of 5
years (range 1-11 years) with burns and wounds (Fournier
syndrome, road accident) were included in this study (tab.
1). 9%-40% of their body surface area was affected (BSA)
(average 23.5%) and with FTB 0-15% (average 7.25%). Burn
depth was clinically assessed.

Fourteen surgical procedures were performed with GPA
on the 4 patients (mean 3.5 per patient, range 2-8). Grafts
were applied as a cover, either on excised wounds or on au-
tografts in the sandwich technique. All utilized GPA were
already meshed in the ratio 1:1.5 as provided by the Euro Skin
Bank. As for the sandwich method, autografts were mainly
meshed in the ratios 1:4 and 1:6. (fig. 2).

The total surface area of GPA utilized, according to the
Euro Skin Bank measurements, was 5750 cm?.

Results

Case 1: G. T., 5 years old.

The 5 years old patient was operated on by abdominal
surgeons for Hirschprung disease. He presented a necrotising
fasciitis, or Fournier syndrome with a width of 20 cm, a height
of 15 cm, and undermining of 4 cm on the left inguinal and
hypogastric region. The patient was treated with GPH; three
operations were performed at weekly intervals.

After rinsing the large infected wounds and debridement,
1310 cm® 1.5/1 meshed GPA were applied. This was then
fixed with compressing foam. The goal is to leave the GPA
for revascularization for one week and if all signs of infec-
tion had disappeared, the autograft could be applied. The
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second intervention was performed at the second week post
debridement (w.p.d.). The homograft take was 70%, with
revascularization, without haematoma, infection and necro-
sis. Granulation tissue of a good quality was formed. 30%
of the remaining wound was covered again with 230 cm® of
GPA. At the third w. p. d., only 10% of the wound surface
remained, the take rate was 90%, with a good adherence of the
homograft and a good granulation of tissue; no haematoma,
infection, and necrosis. The rest of the wound was covered
with 90 cm® of GPA. After the third w.p.d., the wound was
closed secondarily — 100% without infectious complications.

Case 2: A. N., 10 months.

The 10 month old patient was hospitalized for second and
third degree flame burns on the leg, thigh and thorax (25% of
the body mass contained second degree burns and 5% con-
tained third degree burns). For three weeks, Flammacerium®
dressings were applied, but in some places of the thorax, the
thigh, and the leg the tissue did not heal. It was then decided
to make a debridement and tangential excision and to place
a GPA - 195 cm®. After the fourth w. p. b. (week post burn),
we found a good GPA take - 70% with revascularization, good
adherence of the homograft without haematoma, infection,
and necrosis. On the thorax the angiogenesis was fair. This
region was covered again with 90 cm? of the new GPA.

After the fifth w. p. b., we found a good GPA take - 85%
at the level of the knee and the leg. At the level of the thorax,
there was maceration and only partial GPA take. At the level
of the thigh, the re- epithelialization was complete. The
lower limb was covered with 190 cm® GPA. The rest of the
lesions were covered with Flammacerium® dressings. The
evolution was quite favorable without infectious complica-
tions. After the sixth w. p. b., only on the thorax, a zone of
non-epithelialised tissue about 2 cm in diameter persisted. On
the lower leg, three small zones of non-epithelialised tissue
persisted. As complications with hypertrophic scars, knee
contracture appeared and splinting was required to prevent
it. The final graft take was excellent-98%. An outcome with
total re-epithelialization without grafting was achieved after
the sixth w.p.b.

Case 3: W. L., 1.5 years old.

The 1.5 years old patient was burned 40% of TBSA (25% -
were second degree burns and 15% were third degree burns).

The face of the patient, after debridement, was covered with
195 cm” of GPA; other burned parts of the body were treated
with Flammacerium?® to obtain a leathery crust. At the second
w. p. b., a tangential excision of the burns at the thorax and the
left arm were also covered with 1065 cm® of GPA.

The results obtained at the third w. p. b. showed good
evolution: the GPA at the level of the thorax, stomach, and
arm (excluding the shoulder) had taken very well. 390 cm?
of GPA were applied to the arm and the thigh.

At the fourth w. p. b. the evolution at the level of the arms,
thigh, face, and thorax was very favorable (no infection, no
complications, and good re-epithelialization). The shoulder
was treated with 80 cm” of GPA. Two days later, the left part
of the thorax was treated with 120 cm” of GPA. The good
evolution of the burns required no grafting; there were no
infection, and no complications. At the fifth w. p. b. of GPA
application the right arm had almost healed, there were some
adherent GPA. The skin of the left arm was swollen. On the
thorax, there was good evolution; however, fibrous in some
places. On the leg, the wound was tidy. 290 cm* of GPH were
again applied on the open areas to improve the angiogenesis.
The evolution at the sixth week showed complete healing of
the right arm. Only a small zone (1.5 cm?) of the GPA of the
face had not healed. On the anteromedial surface of the left
knee, the arm, and the thorax there were three small zones that
had not healed. To prepare the wound bed for autografting,
505 cm?* of GPA were applied to the thorax and the left hand.
Three days later a sandwich technique was performed on the
thorax, the left arm, and the left leg (after one month of the
treatment with GPA). There was good granulation tissue
in the wound bed which was ready for autografting (fig. 3).
The final autograft took after one week was 100%. However,
a contracture in the elbow and axilla was appearing, which
required prolonged splinting.

Case 4: B.S., 11 years old.

The 11 years old patient was hospitalised in the HUDERF
emergency unit after a traffic accident. Upon physical exa-
mination, the patient presented a very deep dermabrasion of
the lateral surface of the buttock (54 cm, 2 cm deep). He also
had a dermabrasion of the subcutaneous tissue on his back,
right leg, and left heel (9% of the body surface). The patient
was treated with Flammacerium® dressings. At the second

Fig. 2. The sandwich technique.
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Fig. 3. The allografts applied on the chest were very well taken: no infection, good revascularisation.

Table 1
Postoperative results
Name Patient T. Patient N. Patient L. Patient B.
Age 5years 1year 2 years 11 years
0, 0,
TBSA % 30% 40%
Total
0
Body ' 15% 99%
Surface Width - 20 cm,
Area Height - 15 cm,
Undermining -4 cm
0
Ill degree % 5% 15% (arms, left leg, thorax)
Etiology Necro’_usmg fasciitis Flame burn Flame burn Traffic accident
(Fournier syndrome) barbecue
Localisation Inquinal region, left Right leg, right Face, neck, thorax, Right gluteal
hypogastric thigh, right thorax upper limb, left thigh region
Number of operation 3 3 8 2
Part of the body trea- RI, RI, RI, L Ab, T T, F, E
ted with the allografts | RH RH RH T T L Fc T, A, Th | Sh T OA A A, H, T}’*n
Th A L Th
Quantity of allografts,
cm? 1310 | 230 20 195 920 920 260 | 1065 | 390 80 120 290 505 445 360 120
Postoperative results:
. 30 10 0 30 15 2 0 5 0 0 0 0 0% 0% 50% 5%
% of Remaining
+/- + + +/- +/- + + + + + + + + + +/- +
wound ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) -
Adherence
+ + + + + + + + + + + + + + + +
Haematoma
Revascularization ) . . . . . . ) . . ) . ) ) . )
Infection ) . . . . . . ) . . ) . ) ) . )
Necrosis
Granulation Tissue
-good
) + + + + + + + + + + + + + + +
-fair +
-absent
Epithelialization
+ + + + + + + + + + + + + + +/- +
Take rate, % 70 90 100 | 70 85 98 100 | 95 100 | 100 | 100 100 100 50 95
o . Hypertrophic scar, -
Complications contracture Contracture at the elbow and axilla
Final grafts take, % 100% 98% 100% 95 %
Total techs: iniv:acfller 2
reepiteliali-sation Sandwich technique after a month of treatment with GPA. 4
Outcome Complete wound . . weeks of treatment
B without grafting Excellent take rate -
closure in 3 weeks . with GPA. Excellent
in 4 weeks
take rate

RI - inguinalis region; RH - hypogastric region; OA - open areas; L - leg; Fc — face; T - thorax; A — arm; Th - thigh; Ab - abdomen;
Sh - shoulder; F - foot; K - knee.
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w. p. b. after debridement, the GPA was applied (360 cm?).
At the third w. p. b., it was noted a complete GPA take on the
heel, very good revascularisation, a 50% take on the leg, and
a failure of the homografts on the buttock. The debridement
was performed and GPA was changed (120 cm?). At the fourth
w. p. b., the buttock wounds were covered with the autografts.
There was an excellent take of the autografts - 95%, without
complications (tab. 1).

Discussion

The properties of an ideal burn dressing can be summa-
rized in four P’s: protection, proteolytic effect, promotion of
healing, and pain relieving. Glycerol preserved skin allograft
possess several key characteristics of an ideal wound bed
preparation, including good adherence to the wound bed,
water vapour transport, antimicrobial characteristics, low
toxicity and antigenicity, ease of application and removal, a
long shelf life, and minimal storage requirements. There are
other benefits of skin allograft application, such as decreased
loss of water, electrolytes, and proteins. Skin allograft ap-
plication also reduces pain and thus allows for exercise and
ambulation, also decreasing the incidence of contractures [8].

The role of the GP skin allograft in wound bed preparation
is very important: infection control; stimulation of angiogene-
sis; granulation tissue formation; biological dressing; wound
bed preparation for skin grafting; testing of graft take.

GP skin allograft has a lot of advantages compared to
cryopreserved one; it remains intact, if not vascularised, and
is resistant to infection [9]. Cryopreserved skin allograft
disappear if not revascularised within 3 days, and need to
be changed more often, it also has no resistance to infection.

The GPA can be compared to other types of dressings such
as a paraffin-impregnated dressing or silver sulphadiazine
cream covered with gauze and elastic bandage. But, this kind
of dressings has the following insufficiencies: long time use
may be complicated by burn-wound infection and sepsis. A
graft take on wound beds that have not been well prepared
might end up with poor graft take. With the application of

GPA, we ensured that even in the extreme age group patients,
such as children or the elderly, their wounds were optimised
for the best chances of an autograft take at the first attempt
[10]. Otherwise, autograft failure may lead to the grave con-
sequence of repeated autografting with further waste of the
donor sites, wound infection, sepsis, or even mortality. GPA
is also considered in patients with whom frequent dressing
changes have to be avoided, especially among the paediatric
age group. The preserved dermal layer, even if it is thin, is
crucial for spontaneous wound healing with minimal hyper-
trophic scarring, due to the reduced inflammatory response
in the wound bed, as observed in our patients.
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