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ORIGINAL ARTICLE

Use of Close Relative (Family) Skin Allograft

in Major Burns
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Summary

Background: The aim of this study was to retrospectively
evaluate results of treatment using close relative (family) skin
allograft at our burn center for patients with major burns.

Methods: Files of 13 patients who had severe burns and
were treated with close relative (family) skin allograft at our
burn center between January 1, 2016 and August 1, 2016
were examined retrospectively for age, sex, total burn sur-
face area (TBSA), Abbreviated Burn Severity Index (ABSI)
score, length of hospital stay, and mortality, as well as to ob-
tain donor data of total count, sex, age, complications and
length of stay in hospital.

Results: Mean burn patient age was 24.46 (+12.65 SD) years
and mean donor patent age was 35.64 (£9.34 SD). Ten of the
patients were male (76%) and 3 were female (24%). Mean
TBSA was 57.61% (+13.13 SD) and mean ABSI score was 9.07
(£2.25 SD. Mean length of hospital stay for burn patients was
53.46 (+£38.62 SD) days, and 1.23 (+0.43 SD) days for donor
patients. Four of the 13 burn patients (30%) died in hospital
as result of burn injuries. Skin allografts were taken from just
1 close relative donor in 1 session in all cases but 1, in which
skin allografts were taken from 2 close relatives in 2 sessions.
Only 1 of the 14 donors was female (8%). No donor site com-
plications were observed.

Conclusion: Especially in major burn patients without suffi-
cient autologous donor site skin graft, close relative (family)
skin grafting is an easy and cost-effective treatment method
when skin banks and keratinocyte cultures are not available.
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Ozet

Amagc: Bu calismada yanik merkezimizde yakin akraba (aile)
kaynakli deri allogreft ile onarim uygulanan majér yanikli has-
talarin geriye déniik olarak incelenmesi ve sonuglarinin deger-
lendirilmesi amacglandi.

Gereg ve Yontem: 1 Ocak 2016-1 Agustos 2016 tarihleri ara-
sinda yanik merkezimizde yakin akraba kaynakli deri allogreft
uygulanan 13 hasta ¢alismaya dabhil edildi. Hasta dosyalari
yas, cinsiyet dagilimi, total yanik yiizey alani, “Abbreviated
Burn Severity Index” (ABSI) skoru, hastanede kalis siiresi mor-
talite sayisi ile dondr sayisi, dondr yasi, cinsiyeti, donér alan
komplikasyonlari ve yatis siiresi agisindan geriye doniik olarak
tarand.

Bulgular: Yanik hastalarin yas ortalamasi 24.46 (+12.65 SS) yil,
dondr hastalarin yas ortalamasi ise 35.64 (£9.34 SS) yil idi. Has-
talarin 10'u (%76) erkek, licli (%24) kadind.. Total yanik yiizeyi
alani ortalamasi %57.61 (+13.13 SS) olarak saptandi. ABSI sko-
ru ortalamasi 9.07 (+2.25 SS) olarak bulundu. Ortalama hasta-
nede kalis siiresi 53.4 (+38.62 SS) glin idi. Allogreft uygulanan
dért (%30) hastanin hayatini kaybettigi saptandi. Yalnizca bir
hasta icin farkli seanslarda iki ayri donérden allogreft alinir-
ken, dider hastalar icin ise sadece tek donérden allogreft alindi.
Donérlerin biri kadin 130 (%92) erkek idi. Hi¢bir donérde verci
alanla ilgili bir komplikasyon saptanmadi.

Sonug: Ozellikle yeterli miktarda otogreft donér sahasi bulun-
mayan major yanikli hastalarda deri bankasi bulunmadigi ve
kerotinosit kiilttirlerinin yapilamadigi kosullarda yakin akraba
(aile) kaynakl deri allogrefti kullaniminin ulasilmasi kolay ve
‘cost-effective’ bir yontem oldugunu diisinmekteyiz.

Anahtar sozciikler: Yakin akraba; aile; majér yanik; deri allogrefti.
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Introduction

Major burns are life-threatening trauma. Since critical
amounts of fluids and electrolytes are lost in event of
major burns, effective fluid-electrolyte replacement
must be planned and implemented urgently. Early
and effective fluid-electrolyte treatment is the first
priority for decreasing morbidity and mortality in cas-
es with major burns.'3! Early excision of burn wound
and repair with skin graft is another important treat-
ment modality to be applied in cases with partial- or
full-thickness major burns.” In cases with second- and
third-degree burns covering more than 30% to 40%
of total body surface area (TBSA), adequately sized
autologous skin graft is not available. In these cases,
use of skin allograft is an important and life-saving
treatment alternative. Use of cultivated keratinocyte
is another alternative treatment modality.®! In many
countries, especially in North America and Europe,
skin banks have been established. However, at pres-
ent no skin bank exists in our country. Therefore,
rather than using banked skin allografts, application
of fresh, close relative skin grafts has been recom-
mended as life-saving method of treatment.® In the
present study, we aimed to share our data and experi-
ence gained using retrospective screening of files of
patients who underwent repair of major burn wounds
using close relative skin allografts between January 1,
2016, and August 1, 2016.

Patients and Methods

Patients who underwent major burn wound repair at
our burn centre between January 1, 2016, and August
1, 2016 with close skin allograft were included to the
study, after local ethic committee approval. In order
to include family members such as uncles, aunts,
grandparents, and cousins, we thought that the term

(@)

Figure 1. (a) Preoperative anterior view of the trunk of a patient with a flame burn covering 72% of TBSA. (b, c) 10, and

family allograft is a more appropriate term than close
relative allograft. All donor candidates were evaluated
before the procedure using general health and blood
donation criteria, as well as testing for HIV, hepatitis,
and syphilis. Ineligible candidates were not accepted
as donors. Burn patient data regarding age, gender,
cause of burn, TBSA percentage and depth, Abbrevi-
ated Burn Severity Index (ABSI)>® score, length of hos-
pital stay, number of donors, donor site complications,
and mortality was collected (Table 1).

Results

Screening of patient files revealed that 13 patients
had undergone burn wound repair using close rela-
tive (family) skin allografts (Table1). Mean age of pa-
tients (male: n=10, 76%; female: n=3, 24%) was 24.46
(£12.65 SD) years. Scald (n=3) and flame (n=10) burns
were found. Scald burns were partial-thickness burns
and included diffuse, second-degree deep, and occa-
sionally, third-degree burns. Flame burns were mixed-
thickness burns consisting of patchy area of second-
degree deep and multiple, third-degree, full-thickness
burn wounds. According to Lund-Browder Chart,
mean TBSA was determined to be 57.61% (+13.13
SD). Mean ABSI score was 9.07 (+2.25 SD). Mean hos-
pital stay was 53.46 (+38.62 SD) days. Four (30%) of 13
patients died in hospital. Only 1 patient received al-
lografts from 2 donors in separate sessions. Allografts
for remainder of patients were harvested from 1 do-
nor in single session. Partial-thickness skin grafts
from donors were enlarged (meshed grafts) when
necessary. Burn areas were grafted after hydrosurgi-
cal debridement (Figure 1). Mean donor age (female:
n=1, 8%; male: n=13, 92%) was 35.64 (£9.34 SD) years.
Mean length of donors’ hospital stay was 1.23 (+0.43
SD) days. Postoperative complications, such as infec-
tion, unhealed donor site wound, or similar problems

;

14 days after application of debridement using hydrosurgery, and repair with close relative (family) skin allograft.
(d) Appearance of the repair site at postoperative 4. week. Colored images can be seen in online issue of the journal (www.keah-

dergi.com).
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Table 1. Patient data

Patient Gender Age Etiology Percentage Hospital ABSI Age of Donor  Donor Health status
of burn stay score donor sex hospital of the
area (%) (days) stay patient at

(days) discharge

1 Male 27  Flame 75 50 11 26 Male 2 Salah

2 Male 15  Flame 49 38 7 39 Male 1 Salah

3 Female 3 Scald 28 30 6 42 Male 1 Salah

4 Male 2 Scald 39 108 6 29 Male 1 Salah

5 Male 35 Flame 62 42 10 39 Male 1 Exitus

6 Male 28 Scald 91 155" 12 30,57 Male, male 1 Salah”

7 Female 40 Flame 53 42 11 43 Male 1 Exitus

8 Male 37  Flame 66 13 10 29 Male 1 Exitus

9 Male 16  Flame 64 67 9 41 Male 2 Salah

10 Male 24 Flame 33 50 6 28 Male 1 Salah

11 Female 39 Flame 72 42 12 31 Male 1 Salah

12 Male 31 Flame 70 15 10 43 Female 1 Exitus

13 Male 21 Flame 47 43 8 22 Male 2 Salah

*Although burn areas of the patient had healed at 155t postoperative day, inpatient treatment of sacral decubitus wound continued

during file screening. ABSI: Abbreviated Burn Severity Index.

Table 2. Predicted survival rate based on ABSI
scores

ABSI Score Threat to life Probability of

survival (%)

2-3 Very low >99
4-5 Moderate 98
6-7 Moderately severe 90-80
8-9 Serious 70-50
10-11 Severe 40-20
12 Very severe <10

ABSI: Abbreviated Burn Severity Index.

were not observed in any of the donors. Skin donor
site of all donors had healed in maximum of 15 days.

Discussion

Use of autologous, partial-thickness skin grafts to
close burn wounds is optimal treatment method.
However, for patients with larger burn wounds, limit-
ed skin graft donor sites and related potential morbid-
ities, as well as requirement for larger donor site may
restrict ability to use autologous partial skin grafts.
Especially in cases with severe, diffuse burns, or full-
thickness, second-degree burns with lack of available
autologous skin graft donor site, use of human skin

allografts for temporaray closure of burn wounds is
still one of the most important treatment alternatives.
137-91 Biological and non-biological skin substitutes
may also be used in these cases. In a recent survey of
burn surgeons from 36 countries conducted by Wurz-
er et al,, 96% of study participants indicated that they
used skin substitutes in their daily practice.” Total of
51% stated that they had used skin allografts, and
28% had used skin xenografts on their patients. Study
also revealed that 86% of the participating surgeons
thought that biological dressings did not constitute a
risk for the patients. In our clinic, we both use biologi-
cal and non-biological skin substitutes and especially
in cases with serve and large burns we utilize close ra-
lative skin allografts as a life saving tool.

As far as we could determine, only a few studies on
use of close relative (family) skin allografts are avail-
able in the literature. Most of these studies are related
to pediatric cases; however, this set of research does
include adult cases investigated by Coruh et al.l>0M
Similar to cases studied by Coruh et al., present series
also consisted of mixed burn cases. Mean percent-
age of burn area in our series and that of Coruh et al.
was 57.6% and 55%, respectively. Nearly 30% percent
of our major burn patients who received allograft
died. This percentage was 41% in Coruh et. als study,
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since 7 of their 17 patients died.® If ABSI score is 8-9
points, 30%-50% percent of patients are expected
to die (Table 2).5¢ Since mean ABSI score of our pa-
tients was greater than 9, nearly 50% percent would
be expected to die, or at least 40% percent, as seen
in Table 2. Our success in keeping this percentage as
low as 30% might be related to shorter time interval
between burn incident and referral of the patients to
our clinic, lower incidence of flame burns, and use of
mostly hydrosurgery for debridement of burned ar-
eas, rather than classical surgical tangential excision.
Although we think hydrosurgery is the least effective
factor in the above mentioned success, debridement
using hydrosurgery for removal of necrotic skin tis-
sue ensures more clear-cut surgical margin compared
with tangential debridement performed with conven-
tional surgery. As a consequence, larger areas of living
dermis remain after debridement, and depth of burn
wound is reduced. In a prospective study conducted
by Hyland et al., the authors reported that when de-
bridement was performed using hydrotherapy, ne-
crotic tissue was removed more precisely and with
greater preservation of living dermis compared with
surgical debridement.l"?

Fresh, close relative (family) skin allografts are eas-
ily available and do not require storage are cheaper
option than skin substitutes or frozen skin allografts.
They are an effective and reliable method for safe
closure, particularly in cases of larger burn wounds,
and do not expose recipient to bacterial contamina-
tion, or hepatitis and HIV viruses.® Other advantages
of this treatment modality have been also reported.
For instance, human leukocyte antigen compatibility
inherent in close relative allografts prolongs the time
to graft failure and allows closure of burn wound with
larger meshed autografts. Furthermore, intimate fam-
ily members feel deeply happy about their important
contribution to this challenging treatment process.
B! As a known fact fresh use of allograft without their
storage increase the chance of viability, and success
of the graft."'*' Therefore, we also think that use of
fresh allografts is advantageous. In countries where
there are skin banks, allografts stored in frozen glyc-
erol are frequently used in clinical practice. However,
cell death has been observed during allograft preser-
vation and conservation procedures,? and effect of
antiviral agent glycerol on HIV is not fully known.®!
Disadvantages of the use of close relative skin grafts
include potential surgical complications as result of
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being transplanted from living donors and donor site
healing problems. The first disadvantage can be mini-
mized with meticulous preoperative examination of
patients’ health status. The second disadvantage can
be minimized by selecting young volunteer donors
without diabetes or any disease that would impair
wound healing, and also by using thin or only mod-
erately thick skin grafts. We were extremely attentive
to these issues, and did not observe any postopera-
tive systemic complication in our patients related to
donor site.

In conclusion, use of autologous skin graft to repair
deep burn wounds is optimal treatment modality. Es-
pecially for major burn patients with inadequate auto-
graft donor site, and when keratinocyte cultures cannot
be used and skin banks are not available, use of close
relative (family) skin allografts is a successful, readily ac-
cessible, and cost-effective method of treatment.
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