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T raditionally, the asymmetrical brow in facial paralysis has been treated with open proce-
dures. There are few data that support the use of endoscopic procedures to treat patients
with facial palsy or paralysis. We sought to evaluate a single surgeon’s experience with the
use of endoscopic forehead-lifts to treat asymmetrical brow positioning resulting from fa-

cial nerve disorders. All cases involving patients who underwent endoscopic brow-lifts by the senior
author (Y.D.) from 1997 through 2003 with a minimum follow-up of 12 months were retrospectively
reviewed. Demographic data were collected, and patient satisfaction was determined from postopera-
tive interviews conducted at follow-up visits. Standard photographs were used to measure the degree
of preoperative and postoperative brow asymmetry. A total of 31 cases were available for review. The
average age of our patient population was 47 years (age range, 22-76 years), with a male-female ratio of
almost 1.5:1. Twenty-three patients had a complete paralysis, and 8 patients had a palsy. The average
preoperative difference in height at the desired apex of brow was 5.9 mm, with a range of 3.0 to 9.0 mm.
The average postoperative difference (as measured at 12 months) in brow position was only 1.3 mm,
with a range of 0 to 3 mm. Adjunctive periorbital procedures were performed in the majority of patients
(90%) at the time of endoscopic brow-lifting. All patients felt that their brow position was much im-
proved after surgery. No major complications were encountered. A single patient underwent a second-
ary open direct browpexy to optimize his result. Endoscopic brow-lifting may be associated with favor-
able outcomes in the majority of patients with facial nerve palsy or paralysis. Performing concurrent
adjunctiveperiorbitalproceduresasdeemednecessary tooptimize lowereyelidposition, eyelidclosure,
and upper eyelid symmetry appears to be safe and reliable. Arch Facial Plast Surg. 2005;7:51-54

Over the past 20 years, as instrumenta-
tion has improved, there has been a tre-
mendous expansion of endoscopic tech-
niques and minimal-access approaches in
a diverse spectrum of surgical proce-
dures. However, early surgeons have been
pursuing these techniques for a number
of years. Endoscopic (derived from the
Greek words endon [within] and skopein
[to view]) surgery, in its most basic form,
consists of viewing internal structures from
a distance for diagnosis or alteration. Bab-
ylonian texts, in 65 BC, describe visualiz-
ing the cervix through a lead funnel con-
nected to a bent mouthpiece.1 Modern
endoscopic techniques rely on the provi-
sion of a light source to illuminate distal
cavities. In 1807, Bozzini developed the

first light reflector, which allowed re-
fracted rays to pass from the illuminated
cavity to the surgeon’s eye.2

Rehabilitationincases involvingpatients
with facial paralysis often requires precise
and directed treatment of multilevel asym-
metry. Both dynamic and static procedures
may have a role to play in the surgical treat-
ment of this patient population. Unilateral
facialparalysisresults inalackofrestingtone
inthefacialmusculature. Inaneffort tocom-
pensate for these inactive or severely hypo-
active (in the case of palsy) muscles, there
is often hyperactivity of the contralateral
functioning facial muscles, leading to fur-
therexaggerationof thevisualdeformity.By
repositioningthesoft tissuesoverlyingthese
muscles, in a static manner, it may be pos-
sible to achieve a significant improvement
in facial symmetry.

The brow forms a prominent esthetic
highlight of the face, framing the perior-
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bital area. Its position is determined by the balance be-
tween the brow depressors (corrugator supercilii, depres-
sor supercilii, and orbicularis oculi muscles) and the
primary brow elevator (occipitofrontalis muscle sling), all
of which are innervated by the facial nerve. With facial nerve
paralysis, there is brow ptosis as a result of unopposed grav-
ity as well as variable asymmetry as a result of contralat-
eral muscular hyperactivity. Traditional approaches to es-
thetic enhancement of the ptotic brow have included
coronal, pretrichial, midforehead, and brow incisions.3 In
the early 1990s, Isse4 popularized endoscopic forehead-
lifting via minimal-access incisions. In contradistinction
to older techniques, which all relied to some extent on ex-
cision of skin at or above the level of the brow in order to
effect a change in position, endoscopic release of the de-
pressor muscles and soft tissue attachments at the supra-
orbital rim and temporal line allows a more functional and
physiologic elevation of brow position. This release takes
advantage of the upward pull provided by the occipito-
frontalis muscle.

Herein, we review our favorable experience with en-
doscopic forehead-lifting to improve the appearance of
patients with facial paralysis or palsy.

METHODS

All cases involving patients who underwent endoscopic brow-
lifting for facial palsy or paralysis that resulted in significant asym-
metry were reviewed in a retrospective fashion. The review in-
cluded the senior author’s (Y.D.) consecutive series (1997-
2003) with a minimum follow-up of 12 months. Demographic

data and preoperative and postoperative photographs were ex-
amined, and an in-person and/or telephone interview was con-
ducted with each patient to gauge patient satisfaction with the
procedure and the outcome (Figures 1, 2, 3, and 4).

The patients’ foreheads are marked in the holding area be-
fore anesthesia is administered. The point of maximal brow el-
evation is located along an imaginary line that extends from
the lateral aspect of the ala through the midpupillary line at
centric gaze. The difference in height between the brows at this
point is measured. Access incisions are centered on either side
of this point of maximal elevation. Thus, 2 paramedian inci-
sions are planned per side to allow maximal brow support in
the early postoperative period. Also, a temporal incision is
planned to access the temporal fossa. The temporal incision is
posttrichial and is centered over a line that extends from the
ala through the lateral canthus. The supratarsal crease is also
marked. General anesthesia is used in all patients who un-
dergo the procedure. After induction, supraorbital and supra-
trochlear nerve blocks are performed with 1% lidocaine with
1:100000 epinephrine solution. Planned access incisions are
directly infiltrated with the same solution. After enough time
has passed for the vasoconstrictive effect to occur, a 1.5-mm
drill bit with a 4-mm stop is used to mark the outer cortex of
the calvarium at the anterior aspect of each of the paramedian
incisions. Next, occipital and frontal elevation is performed in
a subperiosteal manner. The frontal elevation proceeds to within
2 cm of the supraorbital rim, at which point a 30º endoscope
with an irrigating sheath is used to completely release the peri-
osteal attachments at the level of the supraorbital rim, while
the supraorbital nerves are identified and preserved. Medially,
the dissection proceeds onto the radix. Laterally, the temporal
access incision allows dissection in a plane superficial to the
deep temporal fascia to the edge of the temporal fossa, passing
from there into the central dissection pocket. With brow re-
lease completed, a caliper is used to precisely measure the

Figure 1. Preoperative appearance of patient with significant right-sided
brow ptosis and contralateral frontalis hyperactivity related to extirpation of
skull base malignancy. The frontal view shown is at rest with eyes open.

Figure 2. Postoperative view of patient in Figure 1 at 1 year showing
improved brow position and significant relaxation of frontalis hyperactivity.
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amount of desired differential brow elevation on the normal
(some degree of age-related brow ptosis is often seen) and af-
fected sides (based on preoperative measurements). The drilled
mark that was made before elevation is now used as the ante-
rior register point. Again, a 1.5-mm drill bit with a 4-mm stop
is used to make the posterior hole, into which a 14-mm-long
titanium screw is inserted. Surgical staples, which are placed
posterior to this titanium post, then secure the brow eleva-
tion. Generally, no dressings are applied. Retention screws are
removed at 2 weeks.

RESULTS

A total of 31 patients with facial nerve palsy or paralysis
underwent endoscopic brow-lifts from 1997 to 2003 with
a minimum follow-up of 12 months. The average age of
our patient population was 47 years (age range, 22-76 years)
with a male-female ratio of almost 1.5:1. The source of the
facial nerve disorder was neoplasm and its removal in 22
patients, Bell palsy in 8 patients, and infection in 1 pa-
tient. Twenty-three patients had a complete paralysis, and
8 patients had a palsy. The average preoperative differ-
ence in height at the desired apex of brow elevation was
5.9 mm, with a range of 3.0 to 9.0 mm. The average post-
operative difference (as measured at 12 months) in brow
position was only 1.3 mm, with a range of 0 to 3 mm. Ad-
junctive periorbital procedures were performed in the ma-
jority of patients (90%) at the time of endoscopic brow-
lifting. These procedures consisted of upper eyelid gold
weight insertion (n=24), lower eyelid–tightening proce-

dures (tarsal strip [n=14], suture-only suspension [n=4],
and orbicularis muscle sling [n=5]), and conservative up-
per blepharoplasty with excision of excess redundant skin
(n=12). We did not encounter any significant difficulties
in performing concurrent adjunctive procedures. All pa-
tients thought that their brow position was much im-
proved after surgery. No major complications were en-
countered. A single patient underwent a secondary open
direct browpexy to optimize his result. No other brow pro-
cedures, surgical or chemical, were subsequently per-
formed in our patient population. Delayed exposure of the
gold weight, which was subsequently replaced without in-
cident, occurred in 1 patient (6 months after insertion).
We did not note any significant differences in esthetic out-
come as related to age of patients, source of palsy or pa-
ralysis, or degree of paralysis. We did note esthetically pleas-
ing relaxation of the contralateral frontalis hyperactivity
once the brow position had been optimized. This result
contributed tremendously to the postoperative outcome
in affected patients.

COMMENT

Age- or palsy-related ptosis of the forehead is addressed
most often by brow-lifting and less commonly by chemi-
cal denervation of hyperactive musculature.5 Chemical
denervation, lasting generally no more than 3 to 4 months,
may be a useful temporizing measure until the patient is
willing and able to tolerate a more definitive surgical pro-
cedure to reestablish brow position.

Both open and endoscopic brow-lifts will result in last-
ing favorable alterations in brow position, with no sta-
tistically significant differences noted between the 2 tech-
niques.6 Differing planes of dissection have been used in
endoscopic brow-lifting. The 2 commonly used planes
of dissection are the subgaleal and the subperiosteal.7-9

We favor the latter approach because of the ease and safety
of dissection and the lack of unnatural forehead activity
that occasionally occurs with the variable adherence of
the elevated flap to the underlying pericranium in sub-
galeal dissections. As a consequence of open brow-
lifting, alterations in brow position result from skin re-

Figure 4. Postoperative view of patient in Figure 3 at 1 year showing
improvement in brow symmetry, decrease in frontalis hyperactivity, and
good eyelid closure as a result of gold weight insertion.

Figure 3. Preoperative appearance of patient with right-sided brow ptosis
and corneal exposure as well as contralateral frontalis hyperactivity related to
surgical removal of an aggressive parotid carcinoma. The frontal view shown
is at rest with eyes open.

(REPRINTED) ARCH FACIAL PLAST SURG/ VOL 7, JAN/FEB 2005 WWW.ARCHFACIAL.COM
53

©2005 American Medical Association. All rights reserved.



section, whereas with endoscopic techniques, these
alterations arise as a result of functional muscle pull. There
must be some support provided to the elevated brow dur-
ing the time required for adequate adherence of the peri-
osteum to the underlying calvarium (in a more superior
position). This support has been successfully provided
by simple dressings, K-wire fixation, subperiosteal tun-
nels, resorbable screws and tacks, and temporary trans-
cutaneous titanium screw fixation.10-13 We prefer the lat-
ter technique, as we believe that it provides the most
accurate differential stable brow fixation of any of the avail-
able techniques. It has been well tolerated and accepted
by our patient population.

Traditionally, the patient with unilateral brow ptosis
due to facial paralysis has been treated with a direct brow-
lift through a transcutaneous suprabrow incision. In our
experience, the scar heals in an unpredictable manner.
It can vary from imperceptible to quite pronounced, de-
spite meticulous closure techniques. Most often, it is no-
ticeable and not easily camouflaged with makeup or other
techniques. In an effort to avoid this scarring, some au-
thors have proposed direct browpexy via small scalp in-
cisions.14 In our hands, both this technique and internal
browpexy performed through an upper blepharoplasty
incision are useful adjuncts in cases involving patients
with minimal brow ptosis. However, it is difficult to ac-
curately correct significant asymmetrical brow ptosis us-
ing these techniques. Furthermore, they do not address
the contralateral muscular hyperactivity that is often seen
in such cases, which contributes significantly to the fi-
nal esthetic outcome.

Frontal branch neurectomy, open or endoscopic, has
been reported to be an option to address contralateral oc-
cipitofrontalis sling hyperactivity.15 We believe that neu-
rectomy is generally not required, as the hyperactivity is
often no longer a significant problem once enhanced brow
symmetry has been established. Furthermore, neurec-
tomy does not completely address the issue of palsy, in
which case a complete contralateral neurectomy may ex-
acerbate the patient’s deformity. Takushima et al16 have
reported favorable outcomes with unilateral brow-lifting
in young patients “whose brow ptosis is minor”; how-
ever, they found that this procedure was relatively inef-
fective in older patients and in patients with more severe
brow ptosis. Our results do not support their conclu-
sions. We believe that the difference in outcomes is re-
lated to the fact that we completely release and elevate both
eyebrows with our endoscopic technique as opposed to
treating only the affected side. Rautio and Pignatti,17 re-
porting on a small series of patients with facial paralysis
who were treated with various fixation methods, found a
20% relapse rate as well as a case of glabellar sloughing in
patients who were treated with the endoscopic tech-
nique. They deferred any adjunctive periorbital proce-
dures to a second stage for fear of causing lagophthal-
mus. Almost our entire study group underwent adjunctive
simultaneous periorbital procedures, without deleteri-
ous effect. Also, we did not note any significant long-
term relapse of the asymmetry with a minimum fol-

low-up period of 1 year. There was some settling of bilateral
brow position during the first 3 months after the proce-
dure, but the newly established difference in height be-
tween the 2 eyebrows remained constant.

CONCLUSIONS

Endoscopic brow fixation appears to be associated with
a predictable, pleasing, long-term amelioration of brow
asymmetry in the majority of patients with palsy or pa-
ralysis of the facial nerve. A bilateral procedure en-
hances the outcome by addressing contralateral occipi-
tofrontalis hyperactivity more completely. Adjunctive
reconstructive periorbital procedures, including blepha-
roplasty, gold weight insertion, and lower eyelid–
tightening procedures, may be safely and reliably per-
formed at the same time as endoscopic brow-lifting. The
results, in terms of improvement in asymmetry, appear
to last and are well accepted and tolerated by our pa-
tient population.
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