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ABSTRACT

Neurofibromatosis type 1 (NF-1) is an autosomal dominant
disease that result in vast tumor formation. Craniofacial
Neurofibromatosis is rare condition and it commonly affects
the orbitotemporal midface, nose, upper lip, cheek and neck
with a profound impact on the overall aesthetic outcomes in
these patients. Surgical interventions is the gold standard
treatment of neurofibroma. It is always complex and challeng-
ing due to the variability of the number, site, size, progress
and recurrence are unpredictable. The aim of this study to
present our novel technique using proline mesh for simulta-
neous excision and tissue suspension. It is a retrospective
study reviewed 17 patients with craniofacial NF-1. Patients
with intracranial extension and needed neurosurgical inter-
vention were excluded. Objective and subjective analysis was
done using the Mimics software and the need for additional
surgery “NAS” score scale. Results shown that using the
proline mesh to suspend the tissue hand on hand with NF1
tumor excision is of utmost importance, showing reliable long
term satisfactory aesthetic outcome.

Key Words: Neurofibromatosis type 1 – Facial subunits –
Tissue suspension – Maxillary and mandibular
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INTRODUCTION

Neurofibromatosis type 1 (NF-1) is an auto-
somal dominant disease, with a single gene alter-
ation, resulting in vast tumor formation [1]. Its
cutaneous presentation makes it one of the most
common visible inherited diseases [2], but also
greatly affect the underlying facial skeleton [3-6].

Head and neck Neurofibromatosis is rare and
accounts for 3-7% of all neurofibromatosis cases
[7]. It most commonly affects the orbitotemporal
region [8], and [9] described entire classification
system for this region. The midface, nose, upper
lip, cheek and neck is another area of the face
commonly affected in craniofacial neurofibroma-
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tosis with a profound impact on the overall aesthetic
outcomes in these patients [10,11].

There is great variation in the clinical presen-
tation between patients, and the resultant facial
disfigurement not only functionally affect the
patient but also the aesthetics of the face which
downgrade the psychosocial condition, and quality
of life [12].

Surgical interventions is the gold standard
treatment of neurofibroma [13]. It is well-established
that their no single surgical technique that allows
plastic surgeons to manage the full spectrum of
manifestations of craniofacial NF-1 [14-21]. The
surgical management is always complex and chal-
lenging due to the variability of the number, site,
size, progress and recurrence are unpredictable 13.
Facial disfigurement occurs due to two mecha-
nisms: (1) Primarily by direct infiltration of the
tumor (2) Secondary by the gross deformation
caused by downward traction on the skin and
adjacent soft tissue.

Thus, the purpose of this study to present our
novel technique using proline mesh for simultane-
ous excision (soft tissue, boney skeleton) and
suspension of the skin and soft tissue in the man-
agement of craniofacial neurofibromatosis.

PATIENTS AND METHODS

It is a retrospective study reviewed 17 patients
with craniofacial NF-1, at El Demerdash Ain Shams
University Hospital between April 2015 and Sep-
tember 2019. All patients were operated on by a
single surgeon. Only patients diagnosed as NF-1
by histopathological examination were included
in the study. Only patients with followed-up data



for at least 3 months were included. Patients with
intracranial extension and needed neurosurgical
intervention were excluded. Patients demographic,
history, physical and clinical examination, clinical
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.

Decision making and surgical goals:

Decisions about surgical plane were individu-
alized according to each patient specific complaint.
Indication for surgical intervention was based on
priority of correction of functional deficit, (e.g.,
exposure keratitis, visual impairment, neurological
pain, difficulty in mastication, sleep apnea due to
breathing difficulties, and secondarily to improve
the of craniofacial deformities special in school
age children which affect their emotional and social
interaction.

The patient age, functional deficit, tumor size,
location, recurrence, skin redundancy and previous
scars all are factors which is considered. Patients
or their parents were counseled and clearly dis-
cussed the nature of the diseases, limitations of
surgical outcomes, recurrence and possible com-
plications. Involvement of other specialties when
needed is of utmost importance e.g.: ophthalmo-
logical, ear nose and throat, psychiatry and ortho-
dontists according to each patient clinical condition.

Preoperative marking and photography:

Preoperative and postoperative standardized
facial photographs (frontal, oblique, and lateral
views) obtained at least 3, 6 and 12 months. Mark-
ing was based on the: Clinical examination, site,
size of the tumor, surgical plane to achieve sym-
metry, least scaring and morbidity, wide exposure,
the need to reconstruct the facial aesthetic units
and structures, reconstruction of anatomical regions
e.g.: nasolabial fold, nasofacial grove and oral
commisure [22,23].

Surgical details:

All surgeries were performed under general
anesthesia. Broad spectrum antibiotic was admin-
istered and infiltration with adrenaline: Normal
saline in concentration (1:200000) to reduce bleed-
ing. Incisions done along the preoperative marking.
An electro cautery and bipolar coagulation were
used during resection. Identifying the facial nerve
branches using nerve stimulator was done unless
they were previously injured or destroyed by the
tumor.
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The surgical technique used were tailored to
each patient clinical condition.

Different modalities were used:

1- Different surgical incisions adopted: Coronal,
semi coronal, subcilliary, intraoral, preauricular,
rhytidectomy, submandibular and previous scars
were used.

2- Excision according to the site of the tumor i.e.
temporal, orbital, midface, neck, en bloc trans-
lational excisions according the facial aesthetic
unit principle.

3- Preservation of important structures i.e.: levator
palpebrae superioris muscle, medial and lateral
canthi, facial nerve and its branches, parotid
duct, parotid and submandibular gland.

4- Boney skeleton corrective osteotomies, shaving,
debulking and bone graft.

5- Tissue suspensions with different vectors needed
for: Upper face including the eyebrow, lower
eye lid canthoplasty, mid face including: SMAS
layer, malar pad fat, oral commissure, nasolabial
fold and alla of the nose, lower face including
the neck (platysma muscle layer).

6- Titanium mesh is used to reconstruct the temporal
hollowness resulted from excision of the orbi-
totemporal lesions, it was also used for recon-
struction of the nasolabial fold and anchor the
alla of the nose.

7- Excess skin was excised according to the degree
of redundancy.

Tissue suspension was done in all our patients
using proline mesh. The mesh was tailored accord-
ing to the region suspended. The mesh was designed
in the form of strips. The strips width were designed
as much broad as possible to create as much as
tissue contact and fibrosis to insure adequate tissue
reaction and suspension. The length of the strips
were tailored after traction over the anchored strip
according to the area needed. The steps of suspen-
sion was as follows:

- Cutting the proline mesh into strips.

- Anchoring the caudal part with two rows of
interrupted proline sutures (round 3/0 and 4/0).
The first row fixed to the deed tissue i.e. submus-
cular aponeurotic system or lateral canthus. The
second raw fixed to the superficial tissue layers
i.e. the subcutaneous tissue and the dermis.

- Tension is applied over the proline mesh strips
and the cranial sutures applied with extra tension
in the pre-planned vector of pull (Figs. 6,7). The
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caudal stitches are anchored to the periostium of
the orbital, body of zygoma and zygomatic arch
according to the suspension done.

Post-operative care:
Light compression dressing were applied to all

patients. Patients laid down in semi sitting position.
Cold fomentation for the first 48 hours followed
by hot fomentation up to two weeks. 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). Dressing
is done at the 5th to 7th postoperative day. Nonab-
sorbable stitches were removed from post-operative
days 7 to 10. All patients instructed to follow-up
in the outpatient clinic at two weeks, one, three,
six and twelve months afterward. Patients was
informed about possible progress, malignant po-
tential and recurrence which might entail surgical
intervention.

Clinical assessment:
In this study objective and subjective analysis

was done. Mimics software provide accurate anal-
ysis, simulation and modeling based on the DICOM
files of the computed tomographic (CT) images
and cost-efficient [24,25,26]. The pre and postoper-
ative CT scans DICOM files were retrieved and
the soft tissue model for the midface was recon-
structed by Mimics10 software (Materialise NV,
Inc, Leuven, Belgium). Thus, Mimics software
was applied to evaluate the pre- and postoperative
symmetry of the midface, through which we could
calculate the symmetry improvement (Table 4 and
Diagram 5).

Subjective analysis is carried by 3 plastic sur-
geons who did not participate in the surgery. Stand-
ardized facial photographs were used to analyze the
clinical results. Based on the need for additional
surgery “NAS” score scale 27 results was catego-
rized: Category I (3 points), no refinements or
additional surgical revisions advisable; for Category
II (2 points), soft tissue contouring revisions were
advisable; Category III (1 point) require a consid-
erable number of revision surgeries (not as the
original procedure); and in Category IV (0 points),
a major procedure is advisable, duplicating or ex-
ceeding the previous one (Table 3 and Diagram 4).

RESULTS

Patients included in the study age ranged (9-
41 years), with mean age 23.47 (±9.97) years. Male
to female ratio was analyzed with equal ratio in
orbitotemporal, 3: 5 in hemifacial and 1:4 in orbi-
totemporal lesions (Table 1 and Diagram 1).

The mean follow-up time was 15.59 (±4.36)
months with maximum time in patients having
orbitotemporal lesions 16.60 (±6.50) months and
minimum in patients having hemifacial lesions
16.60 (±6.50) months. The mean hospital stay 3.82
(±1.13) days. The longest hospital stay 4.75 (±0.50)
days in patients having both orbitotemporal and
hemifacial lesions and shortest 2.80 (±0.45) days
in patients having orbitotemporal lesions. The
mean number of previous surgical procedures was
1.88 (±1.11) more frequent in hemifacial lesions
2.25 (±1.04), and least in patients having both
orbitotemporal and hemifacial lesions (Table 2 and
Diagrams 2,3).

Table (1): Patients' characteristics.

OT: Orbitotemporal.
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16
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#

F
M
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F

F
F

M
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M
F
F

F
F
F
F
M
F
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21
10

25
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9
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28
31
14
35
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13
39
33
17
27
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OT
OT
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Hemifacial
OT,
Hemifacial
Hemifacial
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Hemifacial
Hemifacial
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Hemifacial
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Hemifacial
Hemifacial
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2
1
0

3

3
0

2
2
3
1
2

4
1
2
2
3
1

No. surgical
intervention

3
3
5

5

2
4

3
4
3
5
5

6
4
4
3
4
2

Hospital
stay/day

13
12
15

24

12
15

18
13
27
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12
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12
17
19
14
12

Follow-up/
month

Diagram (1): Patients distribution according to the site of
lesion.

Type distrbution

54

8

Orbitotemporal Hemifacial Both



All patients were evaluated postoperatively
using the subjective NAS score and the objective
symmetry assessment using mimics software. Clin-
ical assessment at 1 and 3 months and at the last
follow-up was done in the outpatient clinic as
regard functional and aesthetic outcome. CT scan
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and Photographs (minimum at 3 months) was
examined. The average subjective NAS score was
2.08 (±0.12), there was three patients complaint
of unsatisfactory results (one orbitotemporal and
two hemifacial lesions) with an average 1.33
(±0.58) (Table 3 and Diagram 4).

Table (2): Patients distribution.

Orbitotemporal
Hemifacial
Both

Total

NF-1

5
8
4

17

Patient no.

1/4
3/5
2/2

6/11

Male/Female

25.60
22.25
23.25

23.47

Mean

7.06
9.19
15.97

9.97

SD

16.60
14.50
16.50

15.59

Mean

6.50
2.27
5.20

4.36

SD

2.80
4.00
4.75

3.82

Mean

0.45
1.20
0.50

1.13

SD

1.80
2.25
1.25

1.88

Mean

0.84
1.04
1.50

1.11

SD

Age Follow-up Hospital stay No. of surgical
intervention

Diagram (2): Relation between the site of lesion and mean
duration of the hospital stay.
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Diagram (3): Relation between the site of lesion and mean
number of previous surgical interventions.

Mean no of surgical intervention for each type
3.50
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Table (3): NAS score; need for additional surgery score.

1
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13
14
15
16
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Mean score for
each Doctor

Total score
average

#

1
2
3
3
2
3
1
2
2
3
2
2
1
2
3
2
3

2.18

A

2
2
3
2
2
2
1
2
3
2
1
2
1
2
2
2
2

1.94

B

1
1
3
3
2
2
2
2
2
3
2
2
2
3
3
1
2

2.12

C

1.33
1.67
3.00
2.67
2.00
2.33
1.33
2.00
2.33
2.67
1.67
2.00
1.33
2.33
2.67
1.67
2.33

2.08

Mean score for
each patient

0.58
0.58
0.00
0.58
0.00
0.58
0.58
0.00
0.58
0.58
0.58
0.00
0.58
0.58
0.58
0.58
0.58

0.12

SD
NAS score scale

Diagram (4): Mean NAS score in all patients.
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The relation between the site of lesion and the
NAS score was calculated showing the mean need
for additional surgery was highest (2.4175) among
patients with both orbitotemporal and hemifacial
lesion and lowest (2.066) among patients with
hemifacial lesions (Diagram 5).
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All patients underwent the postoperative CT,
symmetry improvement was observed in all pa-
tients, with an average 8.90% (±) 4.89%, and only
patient number 8 was shown unsatisfactory result
–3.00% (Table 4 and Diagram 6).

Showing the relation between the pre and post-
operative symmetry improvement in different site
of lesions were calculated showing the mean per-
centage of improvement was highest (9.51%)
among patients with hemifacial lesions and lowest
(7.9%) among patients with both orbitotemporal
and hemifacial lesions (Diagram 7).

Diagram (5): Relation between the site of lesion and the NAS
score.

Mean NAS score for each category
3.00

2.50

2.00

1.50

1.00

0.50

0.00

Site categories
OT Hemifacial Both

Table (4): Symmetry improvement in all patients evaluated by mimic's soft wear.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Patient
No.

6.55%
7.87%
11.21%
2.11%
9.87%
12.45%
7.08%
-3.00%
7.22%
9.09%
6.12%
7.95%
16.70%
12.94%
7.15%
15.44%
14.55%

8.90%
4.89%

Symmetry
improvement

%

79.63%
80.49%
77.45%
79.71%
87.74%
77.43%
84.62%
93.31%
78.43%
81.99%
79.03%
88.63%
82.42%
81.56%
74.45%
82.12%
80.93%

B1/A1

Pre-operative
symmetry %

440231
398122
658789
625478
568245
658963
596321
521483
482635
587325
632987
605412
498652
545896
410258
499587
380459

Affected
side A1

350542
320463
510254
498563
498563
510245
504589
486589
378542
481523
500254
536547
410985
445236
305425
410258
307895

Unaffected
side B1

Pre-operative
volume (ml)

418365
360147
590547
587453
498523
578963
558963
465236
430158
511547
585632
520369
412583
465896
375695
415698
345896

Affected
side A2

360523
318254
523625
480658
486589
520365
512546
420145
368458
465896
498652
502547
408965
440256
306548
405569
330254

Unaffected
B2

Post-operative
volume (ml)

86.17%
88.37%
88.67%
81.82%
97.61%
89.88%
91.70%
90.31%
85.66%
91.08%
85.15%
96.58%
99.12%
94.50%
81.59%
97.56%
95.48%

Mean
SD

B2/A2

Post-operative
symmetry %

Diagram (6): Relation between the pre and post-operative
symmetry improvement in all patients evaluated
by mimic's soft wear.
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Diagram (7): Relation between the pre and post-operative
symmetry improvement in different site of le-
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Postoperative complication were recorded and
analyzed. Including hematoma, seroma, infection,
delayed healing and skin flap necrosis, injury to
important structures e.g. facial nerve and the need
for secondary procedure.

None of the patients included in the study had
iatrogenic injury to the facial nerve, parotid gland
or duct, levator muscle etc. None of our patients
had hematoma. One patient with hemifacial NF1
had skin flap necrosis over the mandibular region
due to the presence of previous scars, managed
with frequent dressing and 2ry sutures under local
anesthesia. One patient had seroma in the orbito-
temporal region due to blockage of the drain, which
required reinsertion of another suction drain under
local anesthesia. One patient developed wound
infection and exposure of the proline mesh, at the
oral commissure, treated with antibiotics according
to the culture and sensitivity, frequent dressing,
trimming the exposed part of the mesh and 2ry
suture under local anesthesia.

Figs. (1-14) show some of the clinical cases.
All patients still follow in the outpatient clinic.
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Case presentation:

Case (1): This patient is a 9 year old young
girl with left orbitotemporal neurofibromatosis
affecting all elements of the periorbita. The patient
suffered impaired vision of the left eye. Soft tissue
involvement also included the left temporal region,
upper and lower eye lids and cheek. The patient's
craniofacial skeleton revealed widening of the left
inferior orbital rim. The patient has no family
history. Single stage excision was done to de bulk
most of the tumor at the temporal orbital and mid
face regions, using upper, lower blepharoplasty,
temporal and extended preauricular incisions.
While preserving the levator muscle when excising
the tumor from the upper lid. Reconstruction of
the temporal region was done by titanium mesh.
She has been followed for 1 year after surgery.
She had seroma in the orbitotemporal region due
to blockage of the drain, which required reinsertion
of another suction drain under local anesthesia.
As an additional procedure after surgery she had
sessions of hair removal to improve symmetry of
eye brows. Total hospital stay was 4 days and she
followed-up for 15 month in the outpatient clinic
(Figs. 1-3).

Fig. (1): 9 year old young girl with left orbitotemporal neurofibromatosis affecting all elements of the periorbita. The patient
suffered impaired vision of the left eye. Soft tissue involvement also included the left temporal region, upper and lower
eye lids and cheek. Pre-operative photos upper row, post-operative photos lower row, with 15 month post-operative
follow-up.
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Fig. (3): Hair removal was done to the left eye brow using a template from the health side and Alexandrite laser.

Fig. (2): Intra operative photos showing the titanium mesh used to reconstruct the temporal region, incisions used and
the immediate post-operative result.
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Fig. (4): Female patient 25 years old with orbitotemporal and hemifacial involvement. She was previously operated three time
before at another center. She showed recurrence of the tumor. A single stage approach for debulking most of the tumor
from the temporal, orbit and preauricular incisions. Trans lesion debulking was done to the tumor over the chin. Pre-
operative photos upper row, post-operative photos lower row, with 24 month post-operative follow-up.

Fig. (5): Rest of the Pre-operative photos upper row, post-operative lower row.

Case 2: This is a Female patient 25 years old
with orbitotemporal and hemifacial involvement.
She was previously operated three time before at
another center. She showed recurrence of the tumor.
A single stage approach for debulking most of the

tumor from the temporal, orbit and preauricular
incisions. Trans lesion debulking was done to the
tumor over the chin. Total hospital stay was 5 days
and she followed up for 24 month in the outpatient
clinic (Figs. 4-7).



Egypt, J. Plast. Reconstr. Surg., April 2020 237

Fig. (6): Intra operative photos showing the different vectors of pull, incisions used lesion excited “marked with blue ink” and
the immediate post-operative result.

Fig. (7): Intra operative photos showing the different vectors of pull, different strips of proline mesh used and the immediate
post-operative result while the patient is smiling.
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Fig. (8): Male patient 22 years old with neurofibromatosis affecting the midface with skeletal deformity in the form of maxillary
and mandibular hypertrophy. A single stage debulking of the tumor and no skeletal maxilla or mandibular osteotomies
or shaving was done. The incisions used: Preauricular and submandibular incisions. He was operated twice in another
center.  Pre-operative photos upper row, post-operative photos lower row, with 18 month post-operative follow-up.

Fig (9): Rest of the Pre-operative photos upper row, post-operative photos lower row.

Case 3: This case is a male patient 22 years old
with neurofibromatosis affecting the midface with
skeletal deformity in the form of maxillary and
mandibular hypertrophy. A single stage debulking
of the tumor and no skeletal maxilla or mandibular
osteotomies or shaving was done. The incisions
used: Preauricular and submandibular incisions.
He was operated twice in another center. Facial

nerve was affected in previous surgeries. He devel-
oped wound infection and exposure of the proline
mesh, at the oral commissure, treated with antibi-
otics according to the culture and sensitivity, fre-
quent dressing, trimming the exposed part of the
mesh and 2ry suture under local anesthesia. Total
hospital stay was 4 days and she followed-up for
18 month in the outpatient clinic (Figs. 8-10).



Egypt, J. Plast. Reconstr. Surg., April 2020 239

Fig. (10): Intra operative photos showing the different vectors of pull, coronal cuts of CT scan showing the huge dimension of
the tumor and the incisions used to excise the lesion.

Fig. (11): Female patient 18 years old with neurofibromatosis affecting the midface with skeletal deformity in the form of
maxillary hypertrophy. A single stage debulking of the tumor was and no skeletal maxilla osteotomies or shaving
was done. The incisions used: at the scars of previous surgeries i.e. the nasolabial fold and side of the nose. She was
operated three times in another center.  Pre-operative photos upper row, post-operative photos lower row.

Case 4: This case is female patient 18 years
old with neurofibromatosis affecting the midface
with skeletal deformity in the form of maxillary
hypertrophy. A single stage debulking of the tumor
was and no skeletal maxilla osteotomies or shaving
was done. The incisions used: At the scars of
previous surgeries i.e. the nasolabial fold and side
of the nose. She was operated three times in another
center. The aim in this case was to restore nasal,
nasolabial fold symmetry, correct the telecanthus

and tumor debulking. Trans-nasal canthopexy,
proline mesh was sutured to the titanium mesh
which is fixed to the boney nasal buttress to restore
the nasal and nasolabial fold. Wedge excision of
the alla and suspension using the proline mesh,
tumor debulking at the lower and upper lip. Facial
nerve was not affected in previous surgeries Total
hospital stay was 2 days and she followed up for
12 month in the outpatient clinic (Figs. 11-14).



Fig. (12): Rest of the Pre-operative photos upper row, post-operative lower row.

Fig. (13): Post-operative result after 12 month post-operative time.
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Fig (14): Intra operative photos showing the transnasal canthopexy, sagittal and 3D of CT scan showing the pre and post-
operative shaving of the zygoma and using a titanium mesh to reconstruct the nasolabial grove.
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DISCUSSION

Plexiform neurofibromatosis is considered the
main cause of morbidity in the craniofacial region.
Fortunately It is reported to be the least common
type with less than 1% of NF1 patients [28]. Plexi-
form type present with unilateral rapid increase in
size, tissue hypertrophy, hypertrichosis and hyper-
pigmentation with marked and functional and
aesthetic disfigurement, [30] as seen in our patients
(Figs. 1-13). Patients included in the study were
categorized according to the site of lesion, as the
management of craniofacial NF1 described in
literature [16-21] is based on grading systems that
categories lesions according to the site (orbitotem-
poral, [16,17], midface [18] and eyelid, [21]). The
functional, aesthetic and psychological consequenc-
es of the long term, unpredictable, deformities are
the main indications for surgery [12-14].

Timing of surgical intervention is debated in
the literature for patients with extensive neurofi-
broma [17-19]. Neurofibromatosis tend to progress
during growth sprouts and adolescence [31]. Radical
excisions are delayed till stabilization or slow
progression of the tumor, [18,19], and [44] which
occur after 20 years [18,33]. The functional and
aesthetic disfigurement are the main key factors
for surgical intervention in patients younger than
20 years [30,33], aiming to reduce risks of injury
of important structures as the trigeminal ad facial
nerves [30]. This strategy was used in all our patient
as seen in Case (1) and Case (2).

Cranioorbital NF1 is one of the most common
type of head and neck neurofibromatosis. The
earlier onset, the more aggressive and greater
deformity. It is commonly present with increased
volume of the bony orbit, deficient zygoma, mal-
formed ipsilateral sinuses, enopthalmous or pulsat-
ing exophthalmos and sometimes herniated tempo-
ral lobe [34,36].

It usually occur in young age less than 6 years
with ocular findings as buphthalmos and Lisch
nodules. Optic nerve gliomas are to be excluded
in all patients [37]. Optic nerve compression, ex-
traocular muscle affection, displacement of the
globe all might lead to progressive impairment of
vision and blindness [35]. Associated symptoms
and signs are upper and/or lower eyelid swelling,
eyelid ptosis due to the levetor muscle over stretch,
brow asymmetry hypertrophy and ptosis, conjunc-
tival and lacrimal affection, and canthal laxity up
to disinsertion [18] (Figs. 1-3).

Frontal nerve affection might be iatrogenic or
due to compression, stretch, and rarely from direct
neural involvement. Skin changes include acneform
texture with café au lait patch on the forehead,
eyelid, temple or mid face [17-20]. Management of
increased intraorbital volume might require oste-
otomies, bone or cartilage graft if the patient show
marked enopthalmous or dystopia. Palpebral in-
volvement is challenging to treat as recurrence and
secondary surgery is common. Wedge resection,
canthopexy, levator shortening and slings attached
to the frontalis muscle. In all our cases with eye
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lid ptosis and canthal laxity, we did levator muscle
reinsertion, wedge resection if needed and lateral
canthoplasty using the proline mesh tailored in
strips and attached to the boney orbit like the
tongue in grove technique) (Figs. 4-7).

Midface involvement are most commonly as-
sociated with other types of head and neck neurofi-
bromatosis. The tumor involve major sensory
nerves (three branches of the trigeminal nerve)
[55]. The severity and degree of affection is varia-
ble, bony canals widened and, distorting the struc-
ture of the nearby bony skeleton. V1 involvement
result in extensive eyelid and periorbital manifes-
tation. It can be associated with cranioorbital type
or in isolation. V2 involvement result in asymmetry
and proptosis of the ipsilateral eye. The maxillary
bone hypertrophy cause dental abnormalities. V3
involvement result in mandibular region asymmetry
with or without occlusal abnormalities [3].

Elephantiasis neurofibromatosis (Quasimodo
disease) is a clinical variant which present with
massive involvement of the soft tissue and boney
skeleton, with significant facial deformities, and
the chances or timing of presentation are unpre-
dictable [40] (Figs. 8-10).

Patients with no prior surgical intervention can
be treated with early radical surgery as this will
produce the best long-term results. Incisions should
be planned on the face to the respect of the facial
subunits and soft tissue suspension of great impor-
tance to prevent residual facial ptosis [41]. This
concept was adopted in the study in one patient
case 1 (Figs. 1-3) showing very good result in 15
month follow-up time, using hidden incision over
the preauricular temporal, hemi coronal and upper
blepharoplasty incisions and suspension with pro-
line mesh was done for the lateral canthus and the
mid face. Treatment plane is individualized in such
cases and surgical intervention is indicated before
the tumor destroys the ligamentous adherence of
the dermis to the underlying musculature, which
might lead to functional and aesthetic disfigurement
[41].

In patients with history of previous surgery
they usually present with damage to important
structures, inadequate excision and scarring. Sub-
total resection is adopted with a staged approach,
and facial subunits are preserved [33,35]. In patients
with major deformity, hemifacial resection and
reconstruction of the facial skeleton could be
considered followed by microvascular soft-tissue
reconstruction up to alloplastic hemifacial trans-
plantation [42].

Clinical signs include medial canthus, upper
and lower lip including the oral commissure, alar
base displacement. It is common to have patients
complaining of primary lesion of anatomic subunit
while other areas are secondarily affected. It could
affect the upper, lower or the whole nasal subunit.
Pseudo-hypertelorism occur in patients with upper
half involvement. Resection and simultaneous to
correct the deformity and prevent post-surgical
ectropion [43], and the same concept was used in
all patients included in the study having pseudo
hypertelorism (Figs. 11-14). Upper lip involvement
results in horizontal, transverse and oral commis-
sure excess tissue. Medial (lip) and lateral (nasola-
bial fold) wedge excisions are mandatory and oral
commissure (modulus) suspension to the inferior
orbital rim or body of zygoma is crucial to maintain
long term results [43]. The proline mesh suspension
technique was used in all our patients having lip
and oral commissure involvement and it was fixed
to the body or the arch of zygoma.

Hudge midface displacement need radical ex-
cision and reconstruction with tissue expanders
[43], free flaps [44], and skin grafts with variable
success. The study didn't include patients recon-
structed with skin grafts, local or free flaps. How-
ever radical excision was done in such cases and
tissue suspension using the proline mesh suspension
technique in all our patients with mid face involve-
ment and it was fixed to the body or the arch of
zygoma.

The importance of tissue  Suspension was re-
vealed by the  characteristics of NF-1 as the loss
of skin elasticity, skin extensibility and tumor
recurrence increases the tissue volume which will
all act with the gravitational force adding to the
deformity, making the long term results unpredict-
able [45,46]. Durable tissue suspension can theoret-
ically slow the tumor progression, as it minimize
the effects of gravity on tumor tissue expansion
[45]. The proline mesh was chosen for its durability
and multiple strips with different vectors are used
according to the facial submit suspended.

Previous studies used pre and post medical
photography to evaluate their results. Xie et al.,
2007 and Gabby et al., 2010 adopted surgical
outcome rating scales. These rating scales assess
are best used for static evaluation [46]. Craniofacial
NF-1 is dynamic process that necessitate regular
long term follow-up specially with the probability
of new neurofibroma, recurrence, and malignant
degeneration [18,30,47]. In this study objective and
subjective analysis was done, using Mimics soft-
ware and Pre and post-operative photographs were
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examined by 3 plastic surgeons to analyze the
clinical results. All the patients are still following-
up in the outpatient clinic for the same reasons
mentioned before.

Our patients according to the NAS score were
rated average score 2.08 (±0.12), around categories
II special in patients with both orbitotemporal and
hemifacial lesions, while Lee et al., 2004 and
Nagata 2006 showed patients with NAS score to
fall between category II and III [23,41,45] symmetry
improvement showed average 8.90% (±) 4.89%,
the mean percentage of improvement was lowest
(7.9%) among patients with both orbitotemporal
and hemifacial lesions, which may require reas-
sessment for the possibility of surgical revisions.

All patients underwent the postoperative CT,
symmetry improvement was observed in all pa-
tients, with an average 8.90% (±) 4.89%, and only
patient number 8 was shown unsatisfactory result
–3.00%, as shown in Table (4) and Diagram (5).
Showing the relation between the pre and post-
operative symmetry improvement in different site
of lesions were calculated showing the mean per-
centage of improvement was highest (9.51%)
among patients with hemifacial lesions and lowest
(7.9%) among patients with both orbitotemporal
and hemifacial lesions (Diagram 7).

Conclusion:
Using the proline mesh to suspend the tissue

hand on hand with NF1 tumor excision is of utmost
importance, showing reliable long term satisfactory
aesthetic outcome especial in recurrent cases and
with minimal and acceptable complication rate.
Neurofibromatosis type 1 is dynamic process and
Patients should be followed-up in the outpatient
clinic for long term assessment, which could be
used as a prospective data to compare the present
study with the future results.
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