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Abstract
Linear scleroderma, also known as “en coup de sabre”, is a subtype of localized scleroderma. It develops in the area of 
the forehead and hairy part of the head, causing alopecia of the affected area (Figure 1). The applied aesthetic correction 
involves filling the defect on the forehead and capillitium with nano lipofilling, which is followed two months later by 
performing FUE hair transplantation (Figure. 2, 4). The combination of these procedures allows simultaneous filling of 
the hypotrophic scar, as well as a more secure and rapid growth of the hair grafts. Thus, a good, long-lasting and patient-
satisfying aesthetic result is achieved.
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Introduction
Scleroderma is a chronic connective tissue disease which develops 
under two different forms – progressive (systemic) and limited (lo-
calized). Approximately two-thirds of the cases are identified un-
der the age of 18. Etiology is unknown; however, an autoimmune 
genesis is considered to be the most likely cause.
Linear scleroderma, also known as en coup de sabre, is a subtype 
of localized scleroderma. It is manifested by the formation of a 
scar-like lesion in the area of the forehead and on the frontal and/
or frontal-parietal scalp, where hypotrophy of the skin and the sub-
cutaneous tissue is observed, and in more rare cases hypotrophy 
also involves the muscles and the bones. The lesions occurring in 
the area of the scalp cause the development of alopecia (Figure 
1). Еn coup de sabre scleroderma may develop as a self-restrict-
ing disease, going through a certain regression or softening of the 
skin lesions which often occurs spontaneously, although complete 
disappearance of the lesion is unusual. The treatment of the active 
and fibrous forms often includes various different topical or oral 
treatments. phototherapy or both. Unfortunately, even if the ac-
tivity of the disease has once been reduced, patients often remain 

with noticeable atrophy of the skin. Remaining lesions may leave 
disfiguring scars that could be a reason for a psychosocial disorder 
of the patients [1]. 

Literature has described various approaches for reconstruction of 
linear scleroderma, including grafting with autologous tissues and 
use of alloplastic materials, tissue expanders, soft tissue fillers [2]. 
This article considers the treatment of linear scleroderma, en coup 
de sabre, with nano lipofilling followed by hair transplantation 
(Figure 3, 5).

Case Report
In a patent diagnosed with en coup de sabre scleroderma and a 
performed physical examination a vertically oriented hypotrophic 
scar with a length of 14 cm has been found, involving the zone 
from the frontal area of the scalp towards the glabella and the right 
half of the forehead. Hypotrophy of the skin and the subcutaneous 
skin tissues is observed (Figure 1). The patient has none identified 
systemic manifestations of scleroderma and there are no data of a 
previous medicinal or surgical therapy.
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Figure 1: A female patient with linear scleroderma en coup de sa-
bre

Under local anesthesia in combination with NLA sedation, nano 
lipofilling was started with the stomach area preferred for a donor, 
from which the fatty tissue needed for performance of the proce-
dure was aspirated. The entry points for the infiltration cannulas 
were anesthetized with pure Lidocaine 1%. Infiltration was per-
formed utilizing 100ml Klein solution. It was followed by harvest-
ing of the fatty tissue with a cannula connected to a 10ml Luer-lock 
syringe, using low vacuum pressure for that purpose. The extracted 
fatty tissue was left to sediment under gravity force. The obtained 
fat was filtered through three anaerobic transfer adaptors placed 
between two syringes. The start was set with adapter 2.4, trans-
ferring the fatty tissue from one syringe to the other 30 times. The 
same followed through the other two transfer adaptors, 1.4 and 1.2, 
respectively. In the last phase of processing the fatty tissue, it was 
filtered through an S (small) cartridge filter. The obtained tissue is 
extremely rich in growth factors and stem cells. The so processed 
fatty tissue is transferred into 10ml Luer-lock syringes. Nano li-
pofilling was performed - 14ml in the area of the forehead and 
12ml in the area of the hypotrophic scar in the head scalp, using a 
20G blunt cannula for the injection (Figure 2). The remaining 3ml 
of fatty tissue were transferred into 1ml Luer-lock syringes and 
injected with a 4mm needle, under the form of mesotherapy in the 
area of the face.

Figure 2: Immediately after nano lipofilling in the area of the fore-

head and the alopecia area in the hairy part of the head

Two months after the applied nano lipofilling no complications 
have been registered. The patient is satisfied with the result in the 
area of the forehead, although at the available physical examination 
a residual depression was identified due to the expected resorption 
of a part of the transferred fatty tissue (Figure 3). A revaluation of 
the effect in the frontal area and a probable second nano lipofilling 
procedure are pending during the fourth month, of which the pa-
tient has been informed as a part of the therapeutic plan.

Figure 3: Two months after nano lipofilling and immediately be-
fore hair transplantaion in the area of the scalp

Following an assessment of the condition it was time to proceed 
towards the next stage – hair transplantation. FUE vacuum-assist-
ed technique was applied utilizing SmartGraft, and the procedure 
was performed under local anesthesia. The back of the head was 
used as donor, with extraction of 400 grafts among which single, 
double and multiple follicles have been identified. The next step 
was to proceed towards the placement of the follicles into prelimi-
nary prepared beds in the area of the alopecia (Figure 4).

Figure 4: Immediately after FUE-vacuum assisted hair transplan-
tation

A problem in the implantation of the follicles could be the reduced 
retention capacity of the scarification tissue which is due to the 
lower number of elastic fibers in it. This results in a more difficult 
fixation of the follicle in its new bed. To avoid this, a preliminary 
assessment is necessary of the proportions between the incisions 
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and the available grafts. Despite the improved condition of the 
skin due to the nano lipofilling, the presence of more fatty tissue 
in the subcutaneous layer results in loosening of the bond between 
the skin and the underlying structures and this makes it consider-
ably more movable [3].

The lack of skin appendages increases the likeliness of occurrence 
of an infection, and therefore it is necessary to perform the proce-
dure in sterile conditions, as well as to start a preoperative antibi-
otic therapy [4].

Ten days after the performed hair transplantation no postoperative 
complications were identified. The patient is satisfied with the ob-
tained result. The hypotrophic scar is well filled up with the nano 
lipofilling and a satisfactory hair thickness is obtained after the 
transplantation (Figure 5).

Figure 5: 10 Days after hair transplantation - the grafts are visual-
ized as maintained in the donor area.

Because linear scleroderma develops in young age and is located 
in the area of visible parts of the face, such as the forehead and 
scalp, patients are often looking for an esthetic correction. Present-
ly, a number of different methods for correction of this deforma-
tion have been reported [5-10]. 

Milan and Bennett [5] make an excision of the affected skin and 
primarily close the defect. The resulting obvious scar is the main 
deficiency of this technique. Sengezer et al [6]. have used for the 
first time a bone graft for covering the defect of the forehead. We 
believe that the bone is not able to successfully imitate the skin 
due to its higher rigidity. Copcu introduces the use of porous poly-
ethylene to correct linear scleroderma [7]. The potential for devel-
opment of a “foreign body” reaction, the risk of infection and the 
price are the primary limitations for use of alloplastic materials. 
Nakahara and its team use tissue expanders to provide enough skin 
for closure of the defect after a resection of the lesion, thus achiev-
ing goods results [8]. Expanders, however, require a two-stage op-
eration and time for hospitalization which increases the surgical 
risk. In order to avoid complex procedures as the abovementioned, 
minimally invasive methods have been offered as an alternative 
treatment – dermal fillers, lipofilling, nano lipofilling. Thareja et 

al. uses hyaluronic acid, a soft tissue filler, for enlargement of the 
depressed scar in a patient with linear scleroderma [9]. All filling 
materials have certain deficiencies, including a high degree of re-
sorption, multiple injections and additional expenses for the fillers. 
Another technology is the autologous transplantation of dermal fat 
which leaves minimal scars in the sites of the recipient and the 
donor and achieves satisfactory results [10]. 

All above listed techniques achieve filling up of the hypotrophic 
cicatrix but does not resolve the problem with the alopecia. Suc-
cessfully performed hair transplantation procedures are described 
in the literature for its correction [11]. 

In addition to the quality filling up of the depression defect on the 
forehead and the scalp, nano lipofilling also provides a consider-
able improvement of the conditions for performance of the folli-
cle transplantation. It is beneficial in two directions, apart from 
providing a better foundation for growing of the hair follicles; the 
injected fatty tissue is also rich in stem cells and growth factor, 
which have a favorable effect on the grafts. They result in an in-
crease of the percentage of successfully implanted follicles [3]. 

In our opinion, the combination between nano lipofilling followed 
by a hair transplantation two months later is a good variant for cor-
rection of the hypotrophic cicatrix and the alopecia in patients with 
linear scleroderma. This will give a long-term and esthetically ap-
propriate result in the treatment of scleroderma en coupe de sabre.
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