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of full-thickness skin grafting for the repair of
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Abstract
Full-thickness skin grafting is one of the most commonly used repair methods for skin defects. It has the advantage of wear-
resistant with less scar hyperplasia and less difficult to operate with no symptoms. Hyperbaric oxygen was used in this study
after full-thickness skin grafting from September 2012 to August 2016 to achieve the best effect of skin survival after surgery.
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Hands and feet are important organs for weight-bearing and
work. Skin and soft tissue defects often happen to those
parts due to burns, accidents, surgery, etc., with a high in-
cidence rate.[1, 2] People have a high demand on the repair
of this type of skin defects because of the important hand
and foot function. Full-thickness skin grafting is one of
the most commonly used repair methods. Compared with
thin or intermediate thickness skin repair, it is wear-resistant
with less scar hyperplasia. Meanwhile, in comparison to
flap grafting, it is less difficult to operate with no symptoms
(such as swelling) affecting the appearance. The blood cir-
culation in the basal part of the wound may differ since the
full-thickness skin is relatively thick, leading to the unsat-
isfactory skin survival and affecting the prognosis. In order
to achieve the best effect of skin survival after surgery, on
the basis of conventional treatment after full-thickness skin
grafting, the author used hyperbaric oxygen in comprehen-
sive treatment from September 2012 to August 2016. Now
it was reported as follows.

1 Data and methods

1.1 Clinical data

From September 2012 to August 2016, 32 patients with skin
defects on the hand and foot, who needed full-thickness free
skin grafting, with no other complications, were admitted
to the Third Affiliated Hospital of Inner Mongolia Medical
University. They aged 5-63 (with an average age of 34.6),
with the male-female ratio of 13:3. There were 13 cases
of III degree thermal injury, 12 cases of scar contracture,
5 cases of car accident injury, 1 case of avulsion and 1 case
of skin mass resection (confirmed as inflammatory granu-
loma by pathological examinations). As to the defect part,
there were 11 cases of skin defects on the palm, 12 cases on
the finger and fingerweb, 2 cases on the back of the hand,
4 cases on the sole of the foot and 5 cases on the ankle. The
size of skin defect ranged from (2 cm × 3 cm) to (6 cm ×
11 cm). They were divided into the conventional treatment
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group and the hyperbaric oxygen treatment group according
to the condition that whether hyperbaric oxygen therapy was
given after skin grafting, the general data of the two groups
were comparable with no statistical significance (p > .05).

1.2 Methods

These patients were divided into the conventional treatment
group and the hyperbaric oxygen treatment group accord-
ing to the odd and even numbers in the order of admission.
The patients with scar hyperplasia, avulsion and skin masses
underwent the surgery immediately after admission. Mean-
while, the patients with thermal injury underwent skin graft-
ing in 7 days after injury, and the patients with granulation
tissue formation caused by car accidents were given skin
grafting in 3 weeks after injury. Hand anesthesia was per-
formed with brachial plexus block, foot anesthesia was per-
formed with continuous epidural block, and the anesthesia
of the donor site was conducted with local infiltration anes-
thesia. The burn wounds were debrided to a healthy sub-
cutaneous adipose tissue layer, the granulation tissues were
stripped off from granulation tissues to the diploic layer,
scar tissues were excised at the level of basal loose connec-
tive tissues, and basal necrotic tissues and foreign matters
were removed during the treatment of avulsion, with nerve-
vessel surgical exploration and basal hemostasis conducted.
According to the size and shape of the recipient site, the full-
thickness skin with the same size was taken from the skin on
the abdomen, and the donor site was sutured by way of di-
rect suture. The incised full-thickness free skin was grafted
onto the wound surface, sutured, fixed, bound up and pres-
surized with the suture left. Anti-infective and symptomatic
treatments were routinely given after surgery. For the hy-
perbaric oxygen treatment group, the patients were given
conventional hyperbaric oxygen therapy for 7 days on the
next day after surgery. Multi-place air-pressurized cham-
ber (Yantai Moon Group: YC2680/0.3-16IV) was used to
pressurize for 20 min, with pressure increased to 0.20 MPa.
A patient wore an oxygen face mask to breathe pure oxy-
gen for 60 min, with the intermittent time of 5 min during
the process. And then the chamber finally depressurized the
pressure to the atmospheric pressure at a constant rate for 20

min. Finally, the patient was taken out of the chamber. In
the first 4 days, hyperbaric oxygen therapy was given twice a
day; in the last 3 days, hyperbaric oxygen therapy was given
once a day instead. On the 7th day after surgery, the patients
in the two groups were given a dress changing for the first
time. The further treatment was conducted according to the
healing of skin graft.

1.3 Observed indicators

(1) Calculate the survival rate of skin graft at the time of the
first dressing change. The calculation formula is: the heal-
ing area of skin grafting divided by the area of skin grafting
× 100%.[3] The criteria of skin graft survival are that the
blood vessels in the basal part of the wound grow into the
skin graft, whose color turns red. (2) The average number
of dressing change during hospitalization.

1.4 Statistical treatment

SPSS 17.0 was applied to data compilation and statistical
analysis. The measurement data were represented by mean
± standard deviation (x̄ ± s). The comparison in the sur-
vival rate of skin graft and the average number of dressing
change between groups was made by use of t-test due to
heterogeneity of variance. The difference (p < .05) was of
statistical significance.

2 Results
As to the survival rate of skin graft at the time of the first
dressing change on the 7th day after surgery, the hyper-
baric oxygen treatment group was significantly higher than
the conventional treatment group, and the difference was of
statistical significance (p < .05). With regard to the aver-
age number of dressing change during hospitalization, the
hyperbaric oxygen treatment group was significantly lower
than the conventional treatment group, and the difference
was statistically significant (p < .05, see Table 1).

Table 1: Comparison in the treatment effect between the conventional treatment group and the hyperbaric oxygen
treatment group (x̄ ± s)

 

 

Group  n  Survival rate of skin graft (%)  The average number of dressing change  

Conventional treatment group  16  92.25 ± 9.01  4.69 ± 1.92  

Hyperbaric oxygen treatment group  16  97.69 ± 3.77*  3.50 ± 0.82* 

t value   2.23  2.27  

p value   .04  .03  

Note. *p < .05 
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3 Discussion

After skin grafting, the skin cells survive in dependence on
the interstitial fluids among the wound basal tissues in the
recipient site. In 12 hours after skin grafting, the basal capil-
laries begin to grow into skin graft, and the new blood circu-
lation between skin graft and the basal surface of the wound
is rebuilt after 3-4 days. During this process, skin graft is in
a lower oxygen tension, and the anoxic state affects the sur-
vival of skin graft.[4, 5] With the help of hyperbaric oxygen
therapy, the oxygen content in the blood can be increased,
so that the oxygen supply to skin graft in the basal part of
the wound in the recipient site is enhanced consequently.[6]

In addition, hyperbaric oxygen therapy can accelerate the
mitotic rate of epithelial cells, facilitate fibroblast synthesis
and capillary proliferation and promote the survival of skin
graft;[7] it can kill some bacteria and increase the sensitivity
of bacteria to antibiotics.[8] This type of therapy can also
enhance the function of macrophages and neutrophils[9] to
improve the anti-infective ability of the wound surface.

According to the treatment results, at the time of dress-
ing change on the 7th day after surgery, the survival rate
of skin graft in the hyperbaric oxygen treatment group was
significantly higher than that in the conventional treatment
group. Upon leaving hospital, the average number of dress-
ing change in the hyperbaric oxygen treatment group was

significantly lower than that in the conventional treatment
group. Through hyperbaric oxygen therapy, the survival
rate of skin graft was improved with the number of dress-
ing change reduced. This therapy also relieves patients of
the economic burden and improves the therapeutic effect.

It should be noted that when performing the hyperbaric oxy-
gen therapy: (1) Grasp the indications and contraindica-
tions of hyperbaric oxygen therapy; (2) Carry out this ther-
apy on the next day after surgery with the stability of vi-
tal signs in peri-operative patients, no compulsory treatment
allowed; (3) The application of hyperbaric oxygen therapy
can not guarantee the survival of skin graft on a large area
of hematoma, so complete hemostasis is the key to a suc-
cessful surgery; (4) During the operation, the patient is not
allowed to move around, and the stretcher should be pro-
vided to those patients with skin graft on the foot, in order
to prevent the wound surface from re-bleeding; (5) Before a
child patient is given hyperbaric oxygen therapy, the cham-
ber is required to open only for him/her, with the maximum
pressure increased to 0.16 MPa. After 3 to 4 times for adap-
tation, the adult pressure is used for the child’s treatment.
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