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Surgical Management of Localized Scleroderma
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Background: Localized scleroderma is characterized by a thickening of the skin from
excessive collagen deposits. It is not a fatal disease, but quality of life can be adversely af-
fected due to changes in skin appearance, joint contractures, and, rarely, serious deformi-
ties of the face and extremities. We present six cases of localized scleroderma in face from
our surgical practice.

Methods: We reviewed six localized scleroderma cases that were initially treated with
medication and then received follow-up surgery between April 2003 and February 2015.
Six patients had facial lesions. These cases presented with linear dermal sclerosis on the
forehead, oval subcutaneous and dermal depression in the cheek.

Results: En coup de sabre (n=4), and oval-shaped lesion of the face (n=2) were success-
fully treated. Surgical methods included resection with or without Z-plasty (n=3), fat graft
(n=1), dermofat graft (n=1), and adipofascial free flap (n=1). Deformities of the affected parts
were surgically corrected without reoccurrence.

Conclusion: We retrospectively reviewed six cases of localized scleroderma that were
successfully treated with surgery. And we propose an algorithm for selecting the best surgi-
cal approach for individual localized scleroderma cases. Although our cases were limited in
number and long-term follow-up will be necessary, we suggest that surgical management
should be considered as an option for treating scleroderma patients.
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INTRODUCTION

Localized scleroderma is characterized by a thickening of the
skin from excessive collagen deposits [1]. Localized scleroderma
is not a fatal disease, but quality of life is often adversely affected
due to changes in skin appearance, joint contractures, and, rare-
ly, serious deformities of the face and extremities [1,2]. It typically
occurs in young women [1-3]. Though it is not a hereditary dis-
ease, similar conditions can present in close relatives, albeit, rare-
ly [1-3].

In Korea, the prevalence of localized scleroderma is greater
among women than men (female-to-male ratio=2.6:1.0) [4] and

most patients are between 10 and 20 years old (average age=26.2
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years) [4-6].

Medical treatment for localized scleroderma (e.g., immune
suppressants) is commonly applied throughout the dermatology
tield, but clinical improvement from medical management (in-
cluding significant partial response) is only about 60% [4]. Due to
the limitations of this conservative treatment and patients’ expec-
tations for a better quality of life, including aesthetic outcomes,
more patients are increasingly preferring surgery over conserva-
tive treatment. However, most research into surgical management
(e.g. filler [78], artificial dermis [9], artificial bone [10], hair trans-
plantation [11,12], and fat or dermofat graft [13-16]) has been case
reports, which lack a systemized study design compared with
control-design research into medical treatments.

Herein, we discuss our successful experience surgically treat-

ing six patients for localized scleroderma.
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METHODS

We retrospectively reviewed six localized scleroderma cases that
were initially treated medically and were subsequently treated
with surgery between April 2003 and February 2015. These pa-
tients were treated with plastic surgical reconstruction based on
their individual needs or their dermatologist’s recommendation.
Six patients had localized facial lesions. Collectively, the patients
had linear dermal sclerosis of the forehead, oval subcutaneous and
dermal depression in the cheek. Several surgical methods, includ-
ing resection with and without Z-plasty for linear-type lesions, fat
or dermofat graft, and adipofascial free flap, were applied depend-

ing on lesion dimension. All resected tissue was biopsied.

Surgical procedures

To manage linear scleroderma lesions, we first designed incision
lines, and then conducted resection and contracture release. Next,
we covered the defect with meticulous suturing in a local flap
manner. When necessary to release tension, we performed Z-
plasty (Table 1; patient no. 1, 2, 3).

For managing small oval or round scleroderma lesions, we per-

formed fat graft or dermofat graft. A fat graft was made by injecting

Table 1. Patient legends

tumescent solution into the patient’sabdomen (2% lidocaine:bicarb
onate:epinephrine, 25:5:1 ratio). Next, we performed liposuction to
extract the fats, which were harvested and then centrifuged to
make the fat graft. The fat graft was gently injected into the patient’s
lesions. The dermofat graft was harvested with tissue from the in-
guinal region, and a slit incision was made where the scar could be
hidden among the scleroderma lesion area. After dermofat-graft
insertion the site was sutured. When needed, a bolster suture was
performed to fix the dermofat graft (Table 1; patient no. 4, 5).

Deep inferior epigastric artery perforator (DIEP) free flaps
were used to treat large oval or round scleroderma lesions. After
an incision was made where the scar could be hidden, lesions were
dissected to make spaces for the DIEP free flaps. Recipient vessels
near the scleroderma lesions were dissected as well. Next, the
DIEP free flap was elevated and modified with an adipofascial
flap and was inserted in the lesion site. Finally, anastomosis was
performed with nearby recipient vessels using a microscope and

the incision and donor sites were sutured (Table 1; patient no. 6).

RESULTS

There were a total of six cases (five females and one male) of local-

ized scleroderma, whose mean age was approximately 18.3+3.0

. ) . DM PS
Pi}fnt Soexéggi;:t Du(r;l';lon Lesion  Biopsy Dimension® RGC;I';:;ISUOH Remarks  Medication preoperative postoperative
: i F/U period F/U period
1 Female/16 9 Forehead  Sc Linear, Rgsecnon and Scar revision MTX 9yr8mo 6yr9mo
6x1x0.7 primary closure
2 Female/13 13 Forehead  Sc CLIEEh AEEEEEE Scar revision MTX 8yr6 mo 6yr9mo
15x1x0.5 Z-plasty
3 Male/21 3 Forehead  Sc Linear, Resection and None MTX 2yr11mo 2yrémo
8x1x1 Z-plasty
Cheek, Oval, Dermofat
4 Female/18 10 loft Se 450515 None MTX 5yr 3yr4 mo
Oval,
5 Female/21 8 Forehead  Sc B0 Fat graft None MTX 1mo 2yr3mo
Resection and
Cheek, Oval, ) . Solondo,
6 Female/21 9 fight Sc 8x6x2.5 DIEP adipofascial None Haloxin 1mo 14 yr 1 mo
free flap
Mean 18.3+3.0 8.7+30 - - - - - 4.4+3.8 6+4.1

DM, dermatology; PS, plastic surgery; Sc, scleroderma; MTX, methotrexate; DIEP, deep inferior epigastric artery perforator.

“Dimension: lenthxwidthxdepth (cm).
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years (range, 13-21 years). The mean duration (from disease onset
to operation) was 8.7+3.0 years. Prior to surgery, the mean follow-
up period with dermatology departments was approximately 4.4
+3.8 years, and most of the patients were taking MTX (metho-
trexate) as a medication. En coup de sabre (n=4), and oval-shaped
facial lesions (n=2) were successfully treated. Our surgical meth-
ods included resection with or without Z-plasty (n=3), fat graft
(n=1), dermofat graft (n=1), and adipofascial free flap (n=1). All tis-
sue biopsies were confirmed as sclerodermas. After the surgeries,
the mean follow-up period with our plastic-surgery department
was approximately 6:+4.1 years (range, 2-14 years). All deformities
were resolved after the operations without any reoccurrences.
Only minor complications, such as postoperative scarring, oc-

curred and there were no major complications (Table 1, Figs. 1-3).

Cases

Thirteen-year-old female with “en coup de sabre” in the mid-fore-

head: The lesion was resected and the defect was closed with mul-
tiple Z-plasties. Preoperative view shows the en coup de sabre in
the mid-forehead (Fig. 1A). After one year of follow-up, the con-
tracted contour of the forehead region was resolved (Fig. 1B).

Eighteen-year-old female with a small oval-shaped localized
scleroderma (4x2 cm) in left lower cheek region. The dermofat graft
was harvested with tissue from the left inguinal region and a slit in-
cision was made along the lower border of the left mandible body at
the scleroderma lesion site. After dissection of the scleroderma le-
sion area, dermofat graft insertion and suturing was performed.
Also, a bolster suture was made to fixate the dermofat graft. Preop-
erative view shows the localized scleroderma in the left lower cheek
region (Fig. 2A). After one year of follow-up, the depressed contour
of the left lower cheek region was resolved (Fig. 2B).

Twenty one-year-old female with a large (over 1/3 of hemiface)
oval-shaped localized scleroderma (8x6 cm) in the right lower
cheek region. To hide the scar, we extended the lesion incision line

from the right tragus area to the right mandible lateral border. Af-

Fig. 1. (A, B) Case of an “en coup de sabre.”
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Fig. 2. (A, B) Case of a small scleroderma in face.
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Fig. 3. (A-E) A case of alarge scleroderma in face.

ter dissecting the platysma muscle fascia, the harvested DIEP adi-
pofascial free flap (8x6 cm, Fig. 3C) was inserted into the subfas-
cial layer. Vessel anastomosis was conducted to connect the facial
vessels. Fig. 3A, B show preoperative views of the scleroderma and
Fig. 3D, E show the patient after one year of follow-up. The de-
pressed contour of the right lower cheek region was resolved with

afree-tissue transfer (Fig. 3D, E).

DISCUSSION

Current dermatological medical treatments for localized sclero-
derma (e.g, immune suppressants) are usually conservative and
often do not yield thoroughly satisfying outcomes for patients.
Furthermore, most existing research about surgical management
options (e.g., filler [7,8], artificial dermis [9], artificial bone [10],
hair transplantation [11,12], or fat or dermofat graft [13-16]) are
case reports and, thus, lack a systematic analysis. None of our pa-
tients experienced significant clinical improvement with medica-
tion and were subsequently referred from the dermatology de-

partment. Based on our retrospective review, we propose selecting

www.e-acfs.org

the appropriate surgical management for different localized
scleroderma cases using an algorithm.

When we developed our algorithm (Fig. 4) there were some de-
cisions that we considered prior to performing surgery. As is well
established, localized sclerodermas have a 3-5 year self-regression
period [2], during which a localized scleroderma patient may con-
sider taking dermatological medications or using this time to ob-
serve changes in their symptoms. This was consistent with the
mean dermatology preoperative follow-up period (approximately
4.4+3.8 years) in the six cases we reviewed in this study. Patients
who had an observation period longer than five years tended to
prefer surgical treatment. Prior research has shown that treating
localized scleroderma during its inactive phase yields a better out-
come [3]. Therefore, clinicians should consider each case’s indi-
vidual disease activity when choosing the operation period [2].
Furthermore, when a coexisting bone deformity is suspected, im-
age work-up (e.g., three-dimensional-computed tomography) and
bone surgery should be considered [2,17].

Our study offers three distinct benefits: first, we present a new

approach for selecting the best surgical mode via an algorithm.
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Suspicious localized scleroderma

Surgical considerations

« Excisional or punch biopsy for confirming the diagnosis

* Medication or observation period : Over 3 to 5 years?
« Inactive phase?
« Disability?
« Patient needs? (e.g., cosmetic problem)

Surgical managements options
+ Consider lesion shape and size
« If bone deformity confirmed by radiologic image or physical examination,
consider bone surgery

* Width<1 cm

* Linear ‘

* Oval or Round
e 1 cm<Length<5 cm, 1 cm
<Width<5 cm and Depth<2 cm

* Oval or Round
* Length>5 cm, Width>1 cm and
Depth>2 cm

* Over 1/3 of hemiface

Resection and local flap or Z-

Free fat graft, dermofat graft or I_ Free vascularized adipofascial |
plasty artificial dermis flap

Fig. 4. Algorithm for surgical management of localized scleroderma.

We are the first to suggest a resurfacing algorithm based on lesion
dimensions of localized scleroderma. We still recommend con-
sidering the potential efficacy of a medical approach as well as the
cosmetic expectations of each patient before performing surgery;
when taking a surgical approach, we suggest that surgeons con-
sider different methods based on lesion dimensions. Surgical op-
tions include resection or contracture release with or without Z-
plasty for linear type lesions, fat graft or dermofat graft for local
lesions, and adipofascial free flap for big regional lesions.

Second, this article highlights the first case of resurfaced local-
ized scleroderma using a free flap. We used an adipofascial free
flap to achieve volume replacement on depressed skin contours.
Before making the initial flap design, it is important to consider
that 70%-80% of the initial flap volume will remain after the sur-
gery at the time of the late postoperative period. Therefore, we ele-

vated 120%-140% of the flap volume for resurfacing a lesion. In
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this overcorrection manner, we also performed fat graft or der-
mofat graftat our first attempt.

Third, among the six cases that we reviewed, there were no
scleroderma recurrences after five years of follow-up. Also, there
were no major complications, only minor complications, such as
postoperative scarring,.

Because we only reviewed a small number of cases during a
short follow-up period, larger studies are needed in the future.
Additionally, other new reconstruction methods for treating lo-
calized scleroderma, including filler [78], artificial dermis [9], ar-
tificial bone [10], and hair transplantation [11,12] would be benefi-

cial to this patient population.

PATIENT CONSENT

The patient provided written informed consent for the publica-

www.e-acfs.org



JaeHyunLeeetal.  Management of localized scleroderma

tion and the use of their images.
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