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ABSTRACT

Post burn scaring and reconstruction of the scalp is
common condition, which is challenging to plastic surgeons.
Which might lead to social deprivation and severe psycholog-
ical trauma, and patients always try to hide these areas with
scarf, hats, wigs, etc…. Although these attempts are common
and useful for the vertex and occipital region, temporo-parietal,
temporal, and sideburn are difficult to be camouflaged.

Different ways of reconstruction were used including:
Serial scar excision, follicular hair transplant, tissue expansion,
regional or remote tissue transfer with local or free flaps have
been described.

Although tissue expansion is the best and most popular
method for scalp reconstruction, the results might be unex-
pected and displeasing. Searching on English speaking liter-
ature, in all previous studies, success was attributed to the
expansion process in relation to the size, location of the
alopecia and donor area ignoring the importance of achieving
the exact or near normal pattern of hair line and symmetry of
the temporal, temporo-partial and side burn regions. This is
due to the absence of a simple method to guide surgeons while
planning and reconstructing this critical zone.  In this study,
I am presenting a simple method utilizing the tissue expansion
for reconstruction of sideburn, temporal, and temporo-partial
alopecia to achieve satisfactory, symmetry and near normal
reconstruction.

This is a retrospective analysis of prospectively maintained
records of 29 patients, was conducted from February 2016 to
May 2018 in the Department of Plastic Surgery, Ain Shams
University, Cairo, Egypt. Twenty nine patients with scalp
burn alopecia of age 6 to 35 years were included in this study.
All patients were examined and assessment was done by
objective and subjective analysis.

The results shows that by using this simple method to
reconstruct temporal and lateral side burn area, it is proven
from the objective and subjective evaluation the aesthetic
outcome was satisfactory, symmetrical and standardized.
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– Post burn alopecia – Digital sliding caliber.

INTRODUCTION

Post burn scaring and reconstruction of the
scalp is common condition, which is challenging
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to plastic surgeons, as the scalp is highly specialized
area of skin with high density, different patterns
and directions of hair covers the skull [1].

Post burn alopecia might lead to social depri-
vation and severe psychological trauma, and pa-
tients always try to hide these areas with scarf,
hats, wigs, etc…. Although these attempts are
common and useful for the vertex and occipital
region, temporo-parietal, temporal, and sideburn
are difficult to be camouflaged. Making the recon-
struction of the lateral scalp quite important com-
pared to the other parts of the scalp [2].

Different ways of reconstruction were used
including: Serial scar excision, follicular hair
transplant, tissue expansion, regional or remote
tissue transfer with local or free flaps have been
described [3-8]. With the exception of tissue expan-
sion, these techniques are partially successful for
sideburn and lateral scalp restoration [9-11].

Neumann in 1957 described tissue expansion
as a technique for 'growing' extra skin for tissue
reconstruction [12,13] since no tissue could match
the resemblance of the scalp; it has been the main-
stay for post burn alopecia [14-16]. Yang et al., 2014
[17]. Described and showed an effective method
for the sideburn reconstruction using the expanded
reversed temporo-parieto-occipital scalp flap, which
provide satisfactory hair density, direction, and
hidden scars at both donor and recipient sites.
Guzey et al., 2014 [18]. Designed an algorithm to
facilitate the reconstruction of the lateral scalp
region, guiding surgeons for the appropriate place-
ment of the tissue expanders according to the
classification they invented.

Although tissue expansion is the best and most
popular method for scalp reconstruction, the results
might be unexpected and displeasing, with unnat-



ural aesthetic outcomes. Searching on English
speaking literature, in all previous studies, success
was attributed to the expansion process in relation
to the size, location of the alopecia and donor area
ignoring the importance of achieving the exact or
near normal pattern of hair line and symmetry of
the temporal, temporo-partial and side burn regions.
This is due to the absence of a simple method to
guide surgeons while planning and reconstructing
this critical zone.

In this study, I am presenting a simple method
utilizing the tissue expansion for reconstruction of
sideburn, temporal, and temporo-partial alopecia
to achieve satisfactory, symmetry and near normal
reconstruction.

PATIENTS AND METHODS

This is a retrospective analysis of prospectively
maintained records of 29 patients, was conducted
from February 2016 to May 2018 in the Department
of Plastic Surgery, Ain Shams University, Cairo,
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Egypt. Twenty nine patients with scalp burn alo-
pecia of age 6 to 35 years were included in this
study.

Preoperative clinical assessment and planning:

Patient evaluation included personal and demo-
graphic data, type of burn, duration, and any med-
ical or surgical treatment received. The detailed
surgical procedure and its stages was explained to
the patients or their parents along with the possible
outcomes and complications. All tissue expanders
used were made of silicone outer shells, with a
rectangular shape and a remote internal valve.
Preoperative photographs for the affected and
healthy side were taken. Examination of donor
area of the scalp to exclude presence of previous
scars and choose the appropriate tissue expander
(dimensions). Detailed measurement of the affected
and healthy site and size and a transparent plastic
template was made, tracing the healthy side burn
and lateral scalp region, which was mirrored over
the alopecic area to be reconstructed, Figs. (1,2).

Fig. (1): Transparent template was tailored to match the non-burn side and mirrored to the affected side.

Surgical details: “The surgical technique used
were tailored to each patient clinical condition”.

First stage: (Application of the tissue expander)
With the patient under general anesthesia, single

dose of broad spectrum antibiotic was administered.
Injection of 1:200000 adrenaline: Saline at the site
of incision. All incisions were done perpendicular
to the direction of expansion at the healthy scalp.
A surgical pocket was created between the galea
aponeurotica and the pericranium. The surgical
pocket was made adequate enough to accommodate
the tissue expander by which we could reduce the
incidence of expander bends especially at prosthe-
ses' corners. After application of the tissue expander
within the surgical pocket a close suction drain
was used in all patients. Application of the internal
valve was carried from the same incision and

intraoperative filling the expander with saline (10%
of it volume) was carried to ensure adequate fitting.

The second stage: (Delivery of the tissue ex-
pander and reconstruction of the defect). Excision
of the scared tissue and flap design were carried
considering the size, shape, quality and matching
the hair direction with the recipient site. Capsulec-
tomy was done when needed to facilitate mobility
of the expanded tissue. A close suction drain was
used in all patients and removal of the internal
valve was carried from the different incision.

Post-operative care:

No dressing were applied to the scalp. Broad
spectrum antibiotic ointment were applied over
the suture line. Patients laid down in semi sitting
position. Cold fomentation for the first 48 hours
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followed by hot fomentation up to two weeks over
the face. Intravenous antibiotics administered till
the drain is removed, shifting to oral route for one
week. Drains removed when it's minimal amount
(less than 30cc). Patients were instructed to wash
their hair and dressing started at the 3rd postoper-
ative day. The skin stitches were removed after
two weeks. All patients instructed to follow-up in
the outpatient clinic at one, three and six months
afterward.

Expansion was started after three weeks with
repeated filling using normal saline twice a week.
Inflation discontinued when reaching 2-2.5 times
the area of alopecia to be reconstructed which is
reached at the 10th to 12th post-operative week.

Post-operative assessment and data collection:
All patients were assessed for the aesthetic

outcome and patient satisfaction as regard: Degree
of symmetry, hair distribution, density and direction
of hair. Patients demographic, history, physical
and clinical examination, pre and post-operative
photographs and surgical procedures (number and
type) and complications were collected. All patients
or their parents signed an informed consent to be
included in the study.

Symmetry assessment:
Objective assessment as regard the symmetry

of the sideburn and temporal hair line was done
by doing pre and post-operative measurements for
the health and burn side using the digital sliding
caliber at fixed points as shown in Fig. (2).

Figs. (2,3): Pre-operative measurements at fixed points to asses' post-operative symmetry. HS, HB, TM line are Helix root
sideburn, Helix brow, and temporal midline lines consecutively.

Fig. (2)

Fig. (3)



The Helix sideburn line: is a measurement taken
from the line drawn passing through the root of
the helix and the caudal point of the sideburn. The
helix brow line: Is a measurement taken from the
hairline at the line drawn passing through the root
of the helix and the vertical line drawn from the
lateral eye brow. Temporal midline line: Is a meas-
urement taken from the most prominent hairline
at temporal region to the midline. Subjective as-
sessment was done for patient's satisfaction using
the Likert scale, as regard the hair density, direction,
scar, and symmetry.

RESULTS

The study was conducted on 29 patients, 17
males (56.8%) and 12 females (41.4%) with mean
age of 19 years ±5 and male to female ratio was
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1.42:1, regarding the etiology of burn; 9 patients
injured by flame (31%), 20 patients with scald
(69%).

Scared region ranged from only sideburn (5
patients; 17.2%), sideburn and temporal region (15
patients; 51.7%) and sideburn, temporal and parietal
region (8 patients; 27.6%).

Measurements were taken from the normal side
and the reconstructed side in specific points forming
3 specific distances, HS distance, HB distance and
TM distance all measured with a two fraction of
a millimeter.

For each measurement, A line graph was done
for all patients showing the similarity between the
normal side and the reconstructed side Diagrams
(1, 2 and 3).

Line comparing normal HS and reconstructed HS
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Diagram (1): Showing the
normal and burned HS meas-
urement.
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Diagram (3): Showing the
normal and burned HS meas-
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The mean HS distance of the reconstructed side
was 24.96mm ±0.96 compared to the normal side
25.44mm ±1.31 with mean difference 0.88mm ±0.46.

While the mean of the HB distance of the re-
constructed side was 18.43mm ±0.58 compared to
the normal side 18.63mm ±0.48 with mean differ-
ence 0.42mm ±0.26.

In the TM distance the mean of the reconstruct-
ed side was 64.58mm ±2.12 compared to the normal
side 65.01mm ±2.45 with mean difference 0.91mm
±0.74.

A Likert scale questionnaire were conducted
to all the 29 patients showing a mean of 8.1±0.7
score of answers which is a very good indication
that our technique can reach similarity between
the normal and reconstructed burned side.

Out of the 29 case only 2 patients had mild
infection (6.9%) which was treated conservatively
and one case with wound dehiscence which needed
secondary sutures. No other complications were
recorded.

Fig. (4): Upper raw: Pre-operative healthy and burn site, lower
raw: Hairline design and postoperative outcome.

Fig. (5): Upper raw: Pre-operative healthy and burn site, lower
raw: Hairline design and postoperative outcome.

Fig. (6): Upper raw: Pre-operative healthy and burn site, lower
raw: Hairline design and postoperative outcome.
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Fig. (7): Upper raw: Pre-operative healthy and burn site, lower
raw: Hairline design during expansion and postop-
erative outcome.

Fig. (8): Upper raw: Pre-operative healthy and burn site, lower
raw: During expansion and postoperative outcome.

Fig. (9): Upper raw: Pre-operative healthy and burn site, lower
raw: During expansion and postoperative outcome.

Fig. (10): Upper raw: Pre-operative healthy and burn site,
lower raw: Hairline design and postoperative out-
come.
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Fig. (11): Upper raw: Pre-operative healthy and burn site,
lower raw: Hairline design and postoperative out-
come.

DISCUSSION

Burns cause different degrees of disfigurement,
from post burn alopecia limited to the side burn,
temporal and tempro-partietal regions. Due to the
location of post burn alopecia in this region it is
really difficult to hide or camouflage which result
in significant psychological trauma.

Lateral scalp and sideburn region reconstruction
was not covered in literature as much as total scalp
reconstruction. An algorithm for post burn scalp
reconstruction was done by Jeong et al. dividing
all the scalp into different zones [19]. The study
was done according to the site, area involved,
quality of the skin and accordingly they proposed
different modalities (serial excision, tissue expan-
sion, hair grafting or extension) most appropriate
for the affected region. However, there was no
recommendation or concern for the temporal, tem-
pro-partietal or sideburn alopecia.

Acquired scalp defects was investigated and
algorithm was done by Leedy et al., but it was
lacking the lateral scalp reconstruction [20]. Fan
and Yang studied 11 patients [21]. Their main con-
cern was the post-operative direction of hair. They
recommended for sideburn the following: ''An
advancement flap to be done if the direction of

hair in the expanded area is parallel to the defect.
If the hair direction was angled over the expanded
area, then a rotation or rotation-advancement flap
advised''. On the contrary, the postoperative pho-
tographs were not similar to their recommendations.

Unger stated that direction of hair is related to
its natural fall, and its angle is determined imme-
diately when they exit the scalp [22]. Hair pattern
and direction is similar to fingerprints and are
unique to each individual. In the lateral scalp
region, they demonstrate fanning direction from
the vertex [23].

Follicular hair transplantation and serial staged
excision could be another modality. However, wide
alopecia (3-5cm) tend to stretch back after staged
excision because of the high incidence of hyper-
trophic scar and scar widening due to the maximum
skin tension exerted [24,25,26]. Also follicle trans-
plantation is technically demanding as regard res-
toration of natural hair direction which is difficult
to achieve in this area [27]. Both modalities are
appropriate for scar tissue revision following re-
construction with tissue expanders or in selected
patients.

Expanded supraauricular trapezoidal flaps were
utilized for partial sideburn reconstruction. How-
ever they result in unnatural exaggerated anterior
acute angle direction of hair at the sideburn. Split-
ting the expanded temporal scalp flap splitting at
the root of the helix provides more natural hair
direction compared to other techniques [28].

As an attempt to get a standardized surgical
approach, Guzey et al. [18] designed an algorithm
for lateral scalp alopecia reconstruction. They
classified the zones of alopecia by their location
into three zones, which determines the location of
the expander and the flap type. Type I, lateral scalp
alopecia; type II, sideburn and temporal region;
and type III, isolated sideburn alopecia. Unfortu-
nately the number of cases were limited, comparing
the normal to reconstructed side was shown only
in one patient, they didn't emphasize on the sym-
metrical reconstruction and didn't objectively eval-
uated the esthetic outcome as regard the symmetry
and patients satisfaction.

In the present study all patients were examined
in the postoperative follow-up. All previous English
speaking literature were lacking symmetry assess-
ment and objective analysis for the reconstructed
side. We used the digital sliding caliber to measur-
ing three fixed lines to the sideburn and temporal
region as shown in Fig. (2). The digital sliding
caliber has proven its efficacy and accuracy as
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mentioned in the measurement of the lower lateral
cartilage in unilateral cleft lip nasal deformities
[29]. The mean HS distance of the reconstructed
side was 24.96mm ±0.96 compared to the normal
side 25.44mm ±1.31 with mean difference 0.88mm
±0.46. While the mean of the HB distance of the
reconstructed side was 18.43mm ±0.58 compared
to the normal side 18.63mm ±0.48 with mean
difference 0.42mm ±0.26. In the TM distance the
mean of the reconstructed side was 64.58mm ±2.12
compared to the normal side 65.01mm ±2.45 with
mean difference 0.91mm ±0.74.

All patients were photographed in lateral view
of the healthy and burn side which is not presented
in most of the previous studies, and all patient
were subjectively asked about their satisfaction as
regard the hair density, direction, scaring and
symmetry and a Likert score was done showing a
mean of 8.1 ±0.7 score of answers which is a very
good indication that our technique can reach sim-
ilarity between the normal and reconstructed burned
side.

Searing on English speaking literature it was
recorded that complications ranging from 13 to 30
percent, with complication rates might reach as
high as 65 percent [30-37]. Two patients had infec-
tion (6.9%) in the form of folliculitis treated with
local antibiotic ointment and one case with wound
dehiscence which entailed partial deflation of the
expander and secondary sutures under local an-
esthesia, and this shows low complication rate if
compared to previous studies.

All previous English speaking literature didn't
show the detailed operative steps to reach ideal
hair line. We are presenting a novel simple tech-
nique, using a transparent plastic sheet mirrored
from the healthy sideburn and temporal area, which
ensure perfect hairline pattern symmetrical to the
healthy side, which is proven by our objective and
subjective analysis.

Conclusion and recommendation:
By using this simple method to reconstruct

temporal and lateral side burn area, it is proven
from the objective and subjective evaluation the
aesthetic outcome was satisfactory, symmetrical
and standardized. The digital sliding caliber was
very accurate and easy to use which could be used
as an objective tool in further studies.
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