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Pilot use of 3-dimensional photography to aid
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INTRODUCTION
Craniofacial morphea includes progressive hemi-

facial atrophy, also known as Parry-Romberg
Syndrome, and frontoparietal linear morphea, or
en coup de sabre. These conditions cause damage to
skin, fat, muscle, cartilage, and in severe cases,
bone.1 Disease onset often occurs between 5 and
15 years, with early involvement indicating a worse
skeletal prognosis and disfigurement.2 Although the
etiopathogenesis is not fully understood, craniofacial
morphea is considered an inflammatory condition in
which immunomodulatory medications can effec-
tively halt progression.3

Three-dimensional (3D) photography is a tech-
nique for assessing facial contours, including
evaluation of volume augmentation following recon-
struction.4 Mirror imaging can be used to compare
one facial half with the other at a single point in time,
highlighting gradations of asymmetry.5 Tracking
mirror-image heat maps over time can illustrate
disease progression. Overlaying full facial 3D images
from different time points is also possible.

Herein, we describe 2 pilot cases in which 3D
imaging was used to more objectively confirm disease
stabilization in patients with craniofacial morphea. To
date, 3D imaginghasnotbeen reported for thispurpose.
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With institutional review board approval, facial

images were captured and analyzed using VECTRA
3D Imaging System (Version 5.7.2, Canfield). 3D
photographs were taken in the plastic surgery clinic
by clinical and/or research assistants at sequential
clinic visits, spaced typically once every 3 to 4months.
The facial midline was identified, and the surface
topography was copied and reflected. Volume differ-
ences between the affected and unaffected sides were
quantitatively depicted with heat maps illustrating the
geography and severity of asymmetry.
Case 1
A 9-year-old with a long-standing history of en

coup de sabre presented for consideration of facial
reconstruction. Initially diagnosed at age 5, when a
hyperpigmented plaque on the left forehead
rapidly developed atrophy, the child was treated
with pulse intravenous methylprednisolone and
for their photographs and medical information to be published

in print and online and with the understanding that this

information may be publicly available.
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Fig 1. Case 1: Girl with a history of en coup de sabre since age 5. Frontal, three-quarters, and
lateral views of 3D photographs are shown at 6 time points using mirror-image analysis (A-F)
and time-point overlay (G). Yellow indicates minor and red indicates greater volume deficiency
on the heat map side compared with the contralateral side. A, Vertical depressions noted in the
paramedian and left central forehead, as well as slight asymmetry of the alar base, zygoma, and
temple, were noticed at age 7 before resuming treatment. Follow-up imaging 6 (B), 12 (C), 18
(D), 21 (E), and 24 (F) months later demonstrating stable appearance. Questionable disease
progression in the zygomatic region in E and F prompted additional time-point overlay from 21
to 24 months (G), which revealed no differences in this region ( green). Note that inconsistent
facial expression may make assessment of the lower face less reliable.
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subcutaneous methotrexate. Two years after the
disease was thought to have stabilized, the family
sought consultation for facial restoration; however,
the substantial interval of facial growth and devel-
opment limited the direct comparison of previous
2-dimensional photographs. In preparation for
reconstruction, serial 3D images were evaluated
to confirm the stability of facial asymmetry (Fig 1).
Case 2
A teenage patient with progressive hemifacial

atrophy was imaged as the disease progressed. Six
years prior, he noted left temple and scalp atrophy
and alopecia, with similar changes on the right
side a year later. He was diagnosed with bilateral
progressive hemifacial atrophy and was treated
with pulse intravenous methylprednisolone and
subcutaneous methotrexate, which were later
tapered and discontinued after disease stabiliza-
tion. As a late teenager, he developed right
temple disease progression and the medications
were resumed. 3D images were evaluated using
mirror-image analysis (Fig 2), revealing a
decreased volume in the right temple compared
with the left. Subsequent evaluations 3, 6, and
9 months following treatment reinitiation showed
stable volumetric heat maps, corroborating disease
stabilization.
DISCUSSION
Existing tools to track disease progression in

craniofacial morphea are limited. Assessment tradi-
tionally relies on 2-dimensional photography, clin-
ical notes, and provider/patient recall. Inventories
such as the Localized Scleroderma Cutaneous
Assessment Tool are helpful globally but not de-
signed to detect subtle evolving facial atrophy.6

Comparing 2-dimensional photographs from multi-
ple time points is often confounded by inconsistent
facial expression, interval growth, and weight
changes.

3D photography can help assess patients with
craniofacial morphea by volumetrically assessing
facial contours. Comparing the mirrored face at
sequential time points detects relative asymmetry
while controlling for growth and maturity. In Case
1, 3D imaging confirmed disease stability amid
ongoing pediatric development. In Case 2, it
confirmed the stabilization of a fully grown adoles-
cent’s disease. In both cases, 3D imaging comple-
mented the clinical assessment by detecting
stabilization or progression, thereby helping tailor
medical management and aiding decision-making
regarding preparedness for facial reconstruction.
Surgical intervention is typically deferred until the
disease has been stable for at least 2 years, although
timing considerations remain an area of ongoing
investigation.



Fig 2. Case 2: Boy with bilateral hemifacial atrophy presenting with disease flare of the right
temple. Frontal, three-quarters, and lateral views of 3D photographs shown at 4 time points
using mirror-image analysis. Yellow indicates minor and red indicates greater volume
deficiency on the heat map side compared with the contralateral side. At age 18, before
resuming treatment, 3D imaging captured right temple volume deficiency compared with the
left (1A-1C). Minor asymmetry of the lateral chin was also noted. Imaging 3 (2A-2C), 6 (3A-3C),
and 9 (4A-4C) months following retreatment showed a nearly identical pattern of atrophy
without evidence of disease progression.
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While this study was performed using a sta-
tionary 3D camera, technological advances have
enabled the development of portable 3D cam-
eras, which may make the implementation of this
imaging even easier to incorporate into derma-
tology and rheumatology clinic locations, where
patients are often primarily treated. With either
stationary or portable cameras, the imaging
analyses can be conducted by a seasoned clinical
or research assistant within 5-10 minutes and
could be incorporated into immediate decision-
making in the clinic.

This preliminary report on 3D photography dem-
onstrates clinical usefulness in following patients
with craniofacial morphea and warrants further
investigation to help care for patients with this
challenging orphan disease.
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