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Abstract: In this study, we report a rare case of en coup de sabre with hyperplasia of the left frontal bone beneath skin lesion, which 
is detected during magnetic resonance imaging screening and preoperative evaluation. A 27-year-old woman with 13-year history of 
progressive soft tissue depression in the forehead and scalp, and was treated by traditional Chinese herb before the disease went into 
stationary stage. The patient underwent serial long-pulsed laser treatments and autologous fat grafting with satisfactory outcome. To 
our knowledge, this is the first time that bony hyperplasia beneath the soft tissue lesion was found in a patient with en coup de sabre. 
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Introduction
Localized scleroderma (morphea) is a group of sclerotic autoimmune diseases of the skin. Although the skin is the main 
organ involved in localized scleroderma, the underlying soft tissues and bones may also be affected with varying degrees 
of atrophy as the disease progresses. En coup de sabre (ECDS) is a common type of craniofacial localized scleroderma, 
with a linear, scar-like lesion on the forehead as its typical clinical presentation.1,2

Magnetic resonance imaging (MRI) of the head can help exclude potential brain involvement and was recommended 
by the European Dermatology Forum S1-guideline.3 The role of head MRI in the assessment of soft and bony tissue 
involvement is neglected in previous studies. We report a case of ECDS with rare bony hyperplasia beneath the skin 
lesion detected by MRI and computed tomography (CT) screening, and this lesion was stabilized after long-term 
traditional Chinese herbal treatment and was improved by multiple laser treatments and autologous fat grafting. 
Localized Scleroderma Cutaneous Assessment Tool (LoSCAT) and PUMC LoSFAI were used for clinical scoring. We 
also reviewed and discussed the current assessment of craniofacial LoS. To our knowledge, this is the first time that bony 
hyperplasia beneath the atrophic soft tissue atrophy was found in a patient with ECDS.

Case Presentation
A 27-year-old woman presented with a 19-year history of soft tissue depression of the left upper eyelid, forehead, and 
scalp in March 2023. Since the onset, hair loss had gradually appeared in the affected area of the left scalp, and the depth 
of depression gradually increased, accompanied by skin sclerosis and hyperpigmentation in the affected area. At the age 
of 8, the patient went to our hospital, and laboratory tests suggested negative antinuclear antibody (ANA) and DNA 
double-stranded antibody (ds-DNA) IgG. Immunoglobulin blood tests showed that the patient’s IgG, IgM, and IgA were 
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in the normal range. No abnormalities in the patient’s liver and kidney function tests were found. The patient was 
diagnosed with morphea ECDS and was treated with oral “Fu Su Pian” tablets, a traditional Chinese herb made from 
Lignum Sappan, Dalbergia Odorifera, Radix Paeoniae Rubra, Cyathula Officinalis Kuan and Astragalus Membranaceus, 
which has the therapeutic effect of promoting blood circulation. Topical tacrolimus ointment was also used to soften the 
lesion. No abnormalities were found in the above tests at subsequent annual follow-ups, and the disease gradually went 
into the stationary phase when the patient was 21 years old. Over the next 6 years, the patient underwent serial long- 
pulsed laser treatments on the alopecia lesion, resulting in a significant reduction in the hair loss area and a gradual 
appearance of vellus hair in the center of the lesion.

Surgery
In April 2023, the patient decided to undergo surgical treatment to improve the tissue depression but refused to undergo 
an excision procedure; thus, autologous fat grafting was chosen for treatment (Figure 1). For screening of brain 
involvement and preoperative planning, the patient underwent a 3D Dixon MRI examination targeting both the head 
and facial soft tissues before performing surgery,4 and the MRI suggested that a speckled slightly long T2 signal shadow 

Figure 1 Facial photography of the patient. (A) Pre-operative front photo, (B) Pre-operative left 45-degree photo, (C) Post-operative front photo, (D) Post-operative left 
45-degree photo.
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was visible subcutaneously on the right top frontal area with no obvious abnormal signal on diffusion-weighted imaging 
(DWI), and there was thinning and disappearance of the scalp fat layer on the left top frontal area, local depression and 
thinning of the left frontal bone, and bony protrusion of the frontal bone. Further CT and 3D reconstruction revealed 
a slight thinning of the left parietal bone and the zygomatic process of the left frontal bone and a sphenoidal bony 
protrusion of the left frontal area (Figure 2). Despite partial resorption of the fat graft, the patient was satisfied with the 
outcome of the procedure (Figure 1). Preoperative and postoperative clinical scores assessment showed a good surgical 
outcome (LoSCAT: 8 to 6; PUMC LoSFAI: 15 to 12). The bony protrusion was not surgically managed as the patient had 
no discomfort and refused to undergo resection.

Discussion
Facial LoS often causes different degrees of cosmetic or functional damage. The area and depth vary greatly from patient 
to patient, and the skin, subcutaneous fat, oral mucosa, and brain can be involved. Therefore, an accurate assessment is 
critical during treatment, and several clinical assessment methods have been developed. LoSCAT is a convenient and 
easy-to-use clinical evaluation tool that assesses the activity of the disease as well as the degree of damage.5 

Nevertheless, in the LoSCAT assessment, the face/scalp is evaluated as a part of the whole-body surface skin and 

Figure 2 MRI and CT examination of the scalp. (A) En coup de sabre on the scalp. (B and C) MRI and CT fusion images of the scalp at different horizontal levels, fat was 
marked in yellow pseudo-color base on MRI, bone was marked in white based on CT. (D) Front view of the 3D reconstruction model of the patient’s skull based on CT, the 
bony change beneath the lesion were shown by color map compared with normal side. (E) Left side view of the 3D model. (F) Top view of the 3D model.
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lacks refinement in the face. Therefore, we developed the PUMC LoSFAI, which can be used as a compensatory clinical 
score for facial condition assessment.6 In addition, Guerrerosantos et al classified Parry-Romberg syndrome into four 
types according to the overall degree of facial tissue atrophy, which is an important guideline for reconstructive surgery.7 

However, there is a lack of comprehensive evaluation methods for facial lesions, which may pose difficulties for 
condition monitoring and preoperative evaluation for plastic surgery.

Objective evaluation, including MRI, CT, ultrasound, 3D photographs, etc, can overcome the problem of overreliance 
on physicians’ experience in clinical scoring. The current application of MRI in LoS focuses on two areas: the 
assessment of deep tissue involvement beneath cutaneous lesions on the trunk and the screening of brain involvement 
in patients with head and facial LoS because of potential central nervous system problems such as epilepsy.8,9 However, 
the role of MRI in the assessment of facial lesions is often neglected, especially considering the excellent resolving 
power of MRI for soft tissue. As shown in this case, MRI is able to provide a good determination of the extent and depth 
of craniofacial involvement, not only for soft tissue abnormalities but also for abnormal bony changes. CT is very 
important for the assessment of altered bony structures, especially in patients with severe bony atrophy, and is 
a necessary preoperative examination for maxillofacial surgery, but radiation limits its use in condition monitoring.10 

In most cases, MRI is not the primary method for bony assessment, and CT has unparalleled advantages. Ultrasound is 
a convenient and economical way to make a clear assessment of soft tissue involvement at the site of the disease and to 
detect changes in blood flow deep within the lesion.11 However, ultrasonography relies on experienced examiners for 
consistency and reproducibility. 3D photography is widely used in facial plastic surgery and is a very suitable method for 
the evaluation of facial LoS, which enables very convenient and economical documentation and measurement of facial 
lesions.12 It should be noted, however, that the current 3D photographic equipment has difficulty in evaluating lesions 
within the scalp, and other modalities may be required to assist in severe cases. In addition, 3D devices only record 
surface information and cannot be used for the assessment of deeper tissues, and other examinations are needed when 
necessary. Laser speckle contrast imaging13 and infrared thermal photography14 were used to detect abnormal blood flow 
changes in morphea, and skin elasticity measurements could be used to examine the degree of skin fibrosis,15 yet the 
application in facial lesions remains to be further validated.

Generally, there is a varying degree of atrophy of the deep subcutaneous fat as well as the bones at the lesions of 
ECDS.10,16 However, for the first time to our knowledge, abnormal bony hyperplasia beneath the atrophic subcutaneous 
fat atrophy was found in a patient with ECDS. Unfortunately, despite the detection of the rare bony hyperplasia, we were 
not able to find the exact cause. The “Fu Su Pian” is common traditional Chinese medicine for morphea in China, and no 
complications of bone changes have been reported with this drug for decades. One possible explanation is that the skin 
lesion affected the closure of the cranial sutures, as the bony hyperplasia seems to be distributed along the left coronal 
suture. The tension on the margins of the left frontal bone by severe atrophy of the superficial soft tissues during closure 
of the bony suture might be the cause of the hyperplasia. Common surgical treatments for ECDS include autologous fat 
grafting, local flaps, expanded scapular flap, etc.16 Since the overall tissue deficit in the frontal region can be adequately 
compensated for with soft tissue reconstructions, it is not necessary to intervene on bone atrophy or hyperplasia from an 
aesthetic perspective.

In conclusion, we report a rare case of ECDS with bony hyperplasia beneath atrophic skin lesion which is detected by 
MRI, expanding its application in craniofacial localized scleroderma.
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ECDS, en coup de sabre; MRI, magnetic resonance imaging; CT, computed tomography; ANA, antinuclear antibody; ds-DNA, 
NA double-stranded antibody; LoSCAT, Localized Scleroderma Cutaneous Assessment Tool; PUMC LoSFAI, Peking Union 
Medical College LoS facial aesthetic index.
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