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Background: Posttraumatic acquired facial deformities require surgical treatment, with options
including scar revision, fat grafts, implant insertion, and flap coverage. However, each technique
has specific advantages and disadvantages.

Methods: From 2016 to 2018, 13 patients (eight with scar contracture and five with a depressed
scar) were treated using dermofat grafts from the groin. The harvested dermofat was then insert-
ed into the undermined dead space after the contracture was released, and a bolster suture was
done for fixation considering the patient’s contour and asymmetry. A modified version of the Van-
couver Scar Scale and satisfaction survey were used to compare deformity improvements before
and after surgery.

Results: In most cases, effective volume correction and an aesthetically satisfactory contour
were maintained well after dermofat grafting, without any major complications. In some cases,
however, lipolysis proceeded rapidly when inflammation and infection were not completely elimi-
nated. A significant difference was found in the modified Vancouver Scar Scale before and after
surgery, with a p-value of 0.001. The average score on the satisfaction survey was 17.07 out of 20
points.

Conclusion: A dermofat graft with the groin as the donor site can be considered as an effective
surgical option that is the simplest and most cost-effective method for the treatment of acquired

facial deformities with scar contracture.
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INTRODUCTION

Soft tissue deformities can occur as a result of various causes,
including trauma, burns, infections, and skin diseases. Among
these causes, facial trauma is noteworthy as a mechanism be-
cause it causes injury of the facial soft tissue accompanied by
facial bone fracture and may leave behind an acquired facial
deformity, such as contour depression or scar contracture [1].
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Small and large acquired facial deformities require secondary
facial reconstruction through a skin graft, fat graft, flap cover-
age, or implant insertion. The goals of acquired facial deformity
reconstruction are to restore a normal facial contour and to
eliminate the asymmetry of the deformity site. To achieve these
goals, numerous distinct surgical techniques can be used and
multiple operations may be required in some cases. However,
facial reconstruction should be performed with appropriate
consideration of color, texture, and flexibility, as these factors
influence quality of life. Thus, facial reconstruction is challeng-
ing for both patients and clinicians [2]. Furthermore, patients
who have already undergone one or more operations due to
trauma may feel that repeated surgery is burdensome for vari-
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ous reasons.

Therefore, the purpose of our study was to evaluate the degree
to which dermofat grafts, a technique that is most often used
for aesthetic purposes, could be an effective treatment for ac-
quired facial deformities caused by facial trauma. By doing so,
we aimed to reduce the surgical and economic burden of these
procedures.

METHODS

Patients

Among all patients who received surgical treatment of the head
and neck due to trauma from August 2015 to January 2019, 13
patients (eight with scar contracture, five with a contour depres-
sion) were treated with a dermofat graft using the groin as the
donor site to correct an acquired facial deformity. Patients’ de-
mographic information was collected through their medical re-
cords. The study was approved by the Institutional Review Board
of Chosun University Hospital (IRB No. 2019-09-003-002).

Surgical technique

After providing sufficient local anesthesia at the acquired defor-
mity site using a lidocaine injection, the existing scar was ex-
cised or a minimum incision was performed through the hair
line or wrinkle line. Fibrotic tissue and the tethering scar were
removed from areas of scar contracture and depression, and
undermining dissection was performed at the deformity site. At
this point, with appropriate consideration of patients” facial
symmetry and contour, the volume deficiency at the deformity
site should be evaluated to determine the extent of reconstruc-

, BN

/

Fig. 1. Schema of a dermofat graft.
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tion needed.

Once sufficient dead space was secured after completing the
dissection of the deformity site, an incision was made at the
groin crease and a dermofat graft was harvested with the groin
as the donor site. Approximately 120% of the desired amount of
the dermofat graft was harvested, accounting for predicted tis-
sue resorption [3]. While harvesting the dermofat graft, the use
of electrocautery devices, such as Bovie or bipolar units, was
limited to the minimum extent possible considering the possi-
bility of thermal damage [4]. Based on our surgical experience,
it was quite possible to harvest up to 8 x6 cm. The epidermal
layer and hair follicles of the harvested dermofat were then re-
moved. The well-designed dermofat graft was inserted as ap-
propriate given the dead space at the deformity site, and then
the incision site was closed. Finally, considering the patient’s
contour and asymmetry, the procedure was finished with a fix-
ation suture as a bolster (Fig. 1).

Postoperative care

When this procedure is performed, admission to the hospital
after surgery is not usually necessary, and the patient can receive
postoperative care at an outpatient clinic. Oral analgesics and
prophylactic antibiotics were prescribed for 5 days, and follow-
up observations were made. A compressive wet gauze dressing
was placed on the recipient site and a foam dressing was placed
on the donor site. Although the precise timing depended on the
site, stitch-out was performed according to the suture location
and condition at 4-5 days, 5-7 days, and 7-10 days after sur-
gery for bolster sutures, the incision at the recipient site, and the
incision at the donor site in the groin, respectively.
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Deformity assessment

To evaluate the postoperative improvement of the deformities,
a modified version of the Vancouver Scar Scale (mVSS) focus-
ing on the size of the depressed area was used (Table 1). A
trained assistant (MHC) evaluated patients’ preoperative pho-
tographs and postoperative photographs taken at least 4
months after treatment with medical records. The difference in
mVSS scores before and after surgery was analyzed using the
non-parametric Wilcoxon signed-rank test. All statistical analy-
ses were performed using SPSS version 23.0 (IBM Corp., Ar-
monk, NY, USA). Statistical significance was defined as a p-val-
ue less than 0.05.

Postoperative satisfaction assessment

Patients aesthetic satisfaction was verbally evaluated at least 4
months after surgery through questions that dealt with patients’
evaluation of the deformity site and donor site. The following
four questions were asked, with scores closer to 5 points indi-

Table 1. Modified Vancouver Scar Scale

Scar characteristics Score

Vascularity
Normal
Pink
Red
Purple

w NN = O

Pigmentation
Normal 0
Hypopigmentation 1

N

Hyperpigmentation
Pliability

Normal

Supple

Yielding

Firm

Ropes

o B W N = O

Contracture
Height (mm)

Flat

<2

2-5

>5
Depression (cm?)

Flat

<4

4-9

>9

Total score 16

w D= O

w NN = O
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cating higher satisfaction: (Q1) Are you satisfied with the post-
operative scar at the deformity site? (1-5); (Q2) Are you satis-
tied with the postoperative contour of the deformity site? (1-5);
(Q3) Are you satisfied with the postoperative scar at the donor
site? (1-5); and (Q4) Are you satisfied with the overall results of
surgery? (1-5).

RESULTS

A total of 13 patients (seven males and six females) received
dermofat grafts. Their mean age was 55.69 years old. Although
five patients had a contour depression and eight had scar con-
tracture, most of them showed a mixture of the two deformity
types. The deformity site was the upper face in five patients, the
mid-face in seven patients, and the lower face in one patient.
The maximum deformity size was 8 x 6 cm?, the minimum size
was 4x 2 c’, and the average area of the deformity was 19.77
cm’. Twelve of the 13 patients underwent surgery under local
anesthesia without sedation, while one patient underwent sur-
gery under general anesthesia due the additional need to cor-
rect enophthalmos. On average, surgery took 80 minutes, and
the mean follow-up period was 7.3 months

Complications occurred at the recipient site in three patients;
one patient showed hair growth, and two patients rapidly devel-
oped lipolysis due to an obvious infection. For the patients who
developed lipolysis, repeated surgery and an additional treat-
ment such as a fat graft were performed. An aesthetically satis-
factory contour was achieved in most cases. All patients recov-
ered without major complications at the donor site, except for
one patient with a mild hypertrophic scar (Figs. 2-4).

The patients’ average preoperative mVSS score was 9.15, and
the average postoperative mVSS score was 4 (Table 2). The
change in mVSS scores before and after surgery was greater in
patients with scar contracture (patient Nos. 5-13) than in pa-
tients with a contour depression alone (patient Nos. 1-4). In ad-
dition, the preoperative mVSS and postoperative mVSS scores
showed a significant difference, with a p-value of 0.001 using
the Wilcoxon signed-rank test (Fig. 5). The average score was
17.07 points (out of 20) in the survey on postoperative satisfac-
tion, and the average score for each question was over 4 points.
These results indicate that the patients were generally satisfied
(Table 3).

DISCUSSION

Implantation of a dermofat graft was first reported in Germany
in 1913. A dermofat graft is defined as one that includes the
tull-thickness dermis and a subcutaneous layer around the
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Fig. 2. Patient No. 2. A 48-year-old man with depression contour of
his left forehead. After a motorcycle accident, the patient had re-
ceived open reduction and internal fixation for a left tripod fracture
and blowout fracture, and underwent cranioplasty performed by a
neurosurgeon using a mesh-type metallic plate due to a fracture
compound comminuted depression in the temporoparietal area. (A,
B) Preoperative photographs. (C, D) Two-week postoperative pho-
tographs. (E, F) Five-month postoperative photographs.
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Fig. 3. Patient No. 6. A 64-year-old man with severe ectropion
caused by lower eyelid scar contracture. He had received emergency
exploratory surgery, debridement, and primary closure due to se-
vere facial lacerations from the left upper eyelid to the upper lip
caused by an accident while working with an electric saw. Two
months after surgery, due to the severity of the scar and contracture,
severe ectropion occurred in the left lower eyelid. (A) Preoperative
photograph. (B) Seven-month postoperative photograph.

Fig. 4. Patient No. 7. A 64-year-old man presented with a severe scar
contracture in the jaw area. The patient had undergone emergency
open reduction and internal fixation due to a panfacial open frac-
ture, including a right tripod fracture, blowout fracture, and severe
right mandibular body fracture, due to the explosion of a fire extin-
guisher. (A) Preoperative photograph. (B) Four-month postoperative
photograph.
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Table 2. Characteristics of the patients

PatientNo.  Age (y1)/sex Deformity  Deformity Deformity ~ Anesthesia  Operating ~ Follow-up Recipient site  Donor site  Preoperative Postoperative Change in

type site size (cm?) type time (min)  period (mo) complications complications ~ mVSS mVSS mvVSS
1 21/F Contour Right temporal 7X6 Local 150 28 None None 5 1 4
depression  area
Forehead
2 43/M Contour Left forehead 8X6 Local 140 13 None None 5 1 4
depression  Temporal area
3 66/F Contour Right forehead 5% 4 General 150 4 Infection, None 5 2 3
depression lipolysis
4 53/M Contour Left forehead 7X6 Local 60 6 None None 6 2 4
depression  Temporal area
5 37/M Scar contrac- Forehead right 5X2 Local 60 6 Hair growth ~ None 10 2 8
ture eyebrow
Contour de-
pression
6 64/M Scar Left lower 4%x2 Local 60 7 None None 12 5 7
contracture eyelid
Ectropion
7 64/M Scar Chin 6X5 Local 60 4 None None 10 4 6
contracture
8 48/F Scar Right lower 4X2 Local 60 4 Infection, None 12 8 4
contracture  eyelid lipolysis
Ectropion
9 71M Scar Right lower 4x2 Local 60 4 None Hypertrophic 13 7 6
contracture  eyelid scar
Ectropion
10 78/M Ectropion Left lower 4%2 Local 60 4 None None 13 6 7
eyelid
11 66/F Scar Right lower 4X2 Local 90 4 None None 12 6 6
contracture  eyelid
Ectropion
12 43/F Scar Forehead 5%3 Local 90 6 None None 8 4 4
contracture
13 65/F Scar Left cheek 5%2 Local 60 5 None None 8 4 4
contracture
Mean £SD  55.69 + 15.83 - - 19.77 £15.27 - 84.62+£37.17 7.31£6.69 - - 9.15+£3.16 4.00+£2.31 515+1.57

mVSS, modified Vancouver Scar Scale, F, female; M, male.

16 r # Preoperative mVSS 16 r
15 T mPostoperative mvSS B
14 14 |
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1 2 3 4 5 6 7 8 9 10 11 12 13 Preoperative Postoperative

Patient No. 0 9

Fig. 5. (A, B) Preoperative and postoperative modified Vancouver Scar Scale (mVSS) changes (p=0.001 from the Wilcoxon signed-rank test).

graft. Most commonly, the ideal donor site is the groin, the lat- sites can be harvested considering the size and texture needed
eral area of the gluteal line or the abdomen; however, various for the recipient site, as the thickness of the skin and fat layer
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Table 3. Postoperative aesthetic satisfaction scores

E—— Satisfaction score .
Q1 Q2 Q3 Q4
1 5 5 4 5 19
2 5 5 5 D) 20
3 3 3 4 3 13
4 5 5 4 5 19
5 5 5 5 5 20
6 3 3 5 2 13
7 4 4 3 4 15
8 ® D 4 B 19
9 4 4 5 4 17
10 4 4 4 4 16
11 4 5 5 4 18
12 4 4 4 4 16
13 5 4 4 4 17

Mean£=SD 4.31 £0.75 4.31£0.75 4.31£0.63 4.15+0.89 17.07 £2.39

Higher scores (5 points) indicate greater satisfaction. Q1: Are you satisfied with the
postoperative scar at the deformity site? Q2: Are you satisfied with the postoperative
contour of the deformity site? Q3: Are you satisfied with the postoperative scar at
the donor site? Q4: Are you satisfied with the overall results of surgery?

varies by site [5,6]. Recently, the use of dermofat grafts for aes-
thetic purposes has been described in several reports [6-8], and
they can be used in a variety of cases, including congenital de-
formities and those caused by neoplasms, infection, aging, or
trauma [5].

Dermofat grafts are often compared to other surgical methods
that can be used for facial deformities. In dermofat grafts, ex-
cised fat that is not been centrifuged is grafted. Although differ-
ent results have been reported in various studies, the volume
loss of dermofat has been reported to be from 1%-2% to 10%-—
20%, whereas 45% of the weight of aspirated fat is lost in 1 year
[3]. Furthermore, as the dermis layer increases the graft survival
rate by enhancing vascularization in the fat layer, there is no
need for extensive overcorrection [6]. And its dermis layer
helps to be placed dermofat graft in the desired location [8].
Compared to fat grafts, the donor site has fewer postoperative
complications related to donor site hematoma, pain, burns
around the liposuction site [9,10].

Dermofat grafts differ in dermis thickness and fibroblast
number according to harvest areas, so it is important to select
harvest areas according to purpose. Sacral area is used for rhi-
noplasty because it has the thick dermis, compact fat layer and
more fibroblasts. This difference makes the dermofat grafts in
the sacral area more durable than other areas [11]. On the other
hand, groin has dermis of the thinnest unlike other harvesting
area for aesthetic surgery, the groin area has sufficient skin laxi-
ty. Therefore, an adequately large graft can be harvested with
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inconspicuous scar, and the thin dermis in this area makes it
easy to create a relatively natural shape to correct the contour.
Conventionally, dermofat grafts with groin as donor site were
mainly used in aesthetic surgery [7,8,12]. The main purpose is
contour augmentation. However, because the posttraumatic fa-
cial acquired deformity is relatively wide area and accompanied
by scar contracture, approaching the surgical site using these
scars can also lead to scar improvement, making treatment
more efficient.

Compared to coverage with a prefabricated flap, local flap, or
free flap [12-14], which are other options for secondary facial
reconstruction, dermofat grafts also have the advantages of a
short operating time and hospital stay, as well as straightfor-
ward postoperative management. In this study, none of the pa-
tients who underwent dermofat surgery had limited mobility
or required complex management after surgery (such as flap
monitoring); therefore, they all could be discharged immedi-
ately after surgery. In dermofat grafts, the donor site has less
morbidity [15-17], such as a large scar and tightness after sur-
gery, than occurs with flap coverage. Furthermore, the overall
medical expenses including treatment are low.

However, the disadvantages of dermofat grafts include a cer-
tain level of instability in their long-term prognosis due to fat
resorption, a relatively high vulnerability to infection [3,4,6],
and the possibility of only harvesting a limited amount, despite
the variety of possible harvest sites. Additionally, a linear scar is
left postoperatively at the donor site, and an incision needs to
be made for dermofat grafts. Also, due to the lack of sufficient
flexibility, dermofat grafts are difficult in highly mobile sites,
such as the lips. Furthermore, hair growth from follicle and cyst
formation have been reported in some cases [6].

The limitations of this study include its small sample size,
short follow-up period, and the difficulties involved in making
an objective comparison of contour and symmetry improve-
ments. Therefore, a longer follow-up period is required, with
more subjects, and methods for making objective before-and-
after comparisons (e.g., through computed tomography or
magnetic resonance imaging findings and three-dimensional
calculations) are also needed.

In conclusion, dermofat grafts with the groin as the donor site
reduced the burden of reoperation, length of hospital stay, and
the cost of surgery, and were effective for improving deformi-
ties, resulting in high patient satisfaction. Therefore, dermofat
grafts with the groin as the donor site can be considered as an
effective surgical option that is the simplest and most cost-ef-
fective method for the treatment of acquired facial deformities
with scar contracture.
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