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ABSTRACT

The rate of failed skin graft in Dr. Soetomo General Academic Hospital Surabaya was around 26% of the cases, and it became
a concern, because skin graft was the main procedure to close large burn wound. Many problems might affect this event; one of
them was electrolyte imbalance. Hypernatremia was seen in major burn patients. This condition caused the disruption of
wound healing process of skin graft. A cross sectional study of patients with burns admitted to the Burn Centre of Dr. Soetomo
Hospital between January 2014 and December 2018 were evaluated. 143 subjects were involved in this study. Hypernatremia
was found in 16% of all subjects (23 subjects), 19% with hypernatremia (28 subjects) and majority of it, 65% with
normonatremia (92 subjects). This study found that the risk of failed skin graft was higher on hypernatremia than
normonatremia subjects. This risk was higher if the skin graft procedure took more than 10%.
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ABSTRAK

Tingkat kegagalan skin graft di Rumah Sakit Dr. Soetomo Surabaya mencapai 26%, dan hal ini mengkhawatirkan, karena skin
graft merupakan pilihan prosedur utama untuk penutupan luka bakar luas. Risiko kegagalan meliputi banyak hal, salah
satunya adalah ketidakseimbangan elektrolit. Hipernatremia merupakan komplikasi yang umum pada pasien luka bakar berat
yang dapat mengganggu proses penyembuhan skin graft. Penelitian cross sectional dilakukan pada pasien luka bakar yang
dirawat di Unit Luka Bakar RS Dr. Soetomo pada Januari 2014 hingga Desember 2018. Ada 143 pasien yang diteliti.
Hiponatremia adalah komplikasi yang diderita oleh 16% dari total pasien (23 pasien), 19% dari total pasien menderita
komplikasi hiponatremia (28 pasien) dan sisanya, 65% dari total pasien, menderita komplikasi normonatremia (92 pasien).
Studi ini menunjukkan bahwa pasien luka bakar dengan komplikasi hipernatremia memiliki risiko kegagalan skin graft lebih
tinggi dibanding pasien normonatremia. Risiko kegagalan ini akan bertambah besar pada prosedur skin graft dengan luas
lebih dari 10%.
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INTRODUCTION

Skin graft remains as main choice to close burn wound
especially large burn wound on severe burn patients
(Rowan et al 2015, Jeschke et al 2020). This is a routine
procedure but there are various risks than can cause the
failure. From data from 2014-2018, failure rate of skin
graft in Dr. Soetomo General Academic Surabaya
reached 26% (Saputro et al 2020). This was such a high
number that showed the dynamic of clinical conditions
of burn that made it hard to assure the success of skin
graft.

Electrolyte imbalance is one of risk that affects the
success rate of skin graft (Atmadja & Sudjatmiko 2012,
Kurianto & Arianti 2018). Hypernatremia is increasing
the risk of apoptosis and can deepen the burn (Namdar
et al 2010, Lam & Minh 2018). Thus, it is believed that
hypernatremia can also influence skin graft healing
process. This study was to explore the hypothesis that
hypernatremia in burn patients could affect success rate
of skin graft.

MATERIALS AND METHODS

This study used cross-sectional analytic descriptive
design with retrospective secondary data. Take of the
skin graft was evaluated by clinical appearance; the skin
graft appeared pinkish that showed a good
vascularization. A success skin graft procedure showed
“take” when the skin graft was >=90%, while “take”
skin graft < 90% needed further procedures, such as
second stage operation or wound treatment that was
considered failed.

The samples of this study were all of burn patients that
underwent skin graft procedure in Dr. Soetomo General
Academic Hospital Surabaya on period of January 2014
to December 2018 with a total of 143 patients. Burn
patients with hypernatremia that underwent skin graft
procedure were included. The procedure was done by
third year of residency or above. On the other hand,
burn patients that had complications, such as anemia
(Hb < 11 gr/ dL), hypoalbuminemia (Alb < 3 gr/ dL) or
sepsis were excluded.

RESULTS

From research result, most of the patients were male.
The number of male patients was 99 patients (69%) and
44 female patients (31%). The biggest cause of burn
patients was fire (93 cases). It was followed by electric
burn (20 cases), scald (12 cases), hot oil (8 cases),
chemical agent (6 cases), steam (3 cases) and the least
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blast injury (1 cases). The skin graft procedure mainly
did for less than 10%, which were 110 cases. The rest
were more than 10% or 33 cases. The total patients with
hypernatremia were 23 patients, and 92 patients were
mostly normonatremia.
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In this study, hypernatremia patients had greater chance
to failed skin graft, which was 6.06 times than
normonatremia patients. From more than 10% skin graft
procedure, hypernatremia patients had bigger chance to
failed skin graft, which was 16.5 times than
normonatremia patients. From less than 10% skin graft
procedure, hypernatremia patients had a bigger chance



Fol Med Indones, Vol. 57 No. 1 March 2021: 166-169

to failed skin graft, which was 6.06 times than
normonatremia patients.

Table 1. Data analysis

Take skin graft

<90% >=90%

Count  Count

Skin >=10% Sodium Hypernatremia 3 1
graft rate Normonatremia 1 22
Hyponatremia 4 2

<10%  Sodium Hypernatremia 9 10

rate Normonatremia 7 63

Hiponatremia 14 7

DISCUSSION

From this research, it showed that hypernatremia could
be one of the risks that decreased the success rate of
skin graft on burn patients (Bataille et al 2014).
Hypernatremia showed the large movement of fluid
through membrane that caused systemic dehydration
(Nur et al 2014); this caused decreasing of tissue
perfusion, because there was a systemic activation of
Na-K pumps that used a large amount of energy, and
this led to decreasing number of energies for healing
process. All of them caused cell apoptosis.

The cell apoptosis was also caused by protein produced
by the heat of burn (Papaliagkas et al 2007, Nielson et al
2017). Hypernatremia condition was signed of osmotic
injury that could accelerate the apoptosis process of cell
(Elmore 2007, Xiong et al 2019). Without sufficient
perfusion of recipient bed, revascularization was not
achieved, thus caused disrupt of healing process of skin
graft.

This retrospective study only included small sample size
of burn patients. The total number patients with
hypernatremia were only 22 patients. Different surgeons
did the procedures of skin graft, and this could also
affect the success rate of skin graft.
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CONCLUSION

There were various risks that could cause the failure of
skin graft on major burn patients, one of them was
hypernatremia. Major burn patients with complication
hypernatremia increased the risk of failed skin graft than
normonatremia patients. The bigger percentage of skin
graft procedure resulted the bigger risk to fail.
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