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The Experience of a Facial Nerve Unit in the Treatment of Patients
With Facial Paralysis Following Skull Base Surgery
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y{José Marı́a Roda, and !yJavier Gavilán

!Department of Otorhinolaryngology; yIdiPAZ Research Institute; zBiomedical Research Networking Centre on Rare Diseases
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The management of facial paralysis following skull base
surgery is complex and requires multidisciplinary interven-
tion. This review shows the experience of a facial nerve
(FN) unit in a tertiary university referral center. A multidis-
ciplinary approach has led to the breaking of some old
treatment paradigms. An overview of five FN scenarios is
presented. For each setting a contemporary approach is
proposed in contrast to the established approach. 1) For
patients with an anatomically preserved FN with no electrical
response at the end of surgery for vestibular schwannoma,
watchful waiting is usually advocated. In these cases,
reinforcement with an interposed nerve graft is recom-
mended. 2) In cases of epineural FN repair, with or without
grafting, and a poor expected prognosis, an additional
masseter-to-facial transfer is recommended. 3) FN transfer,
mainly hypoglossal-to-facial and masseter-to facial, are
usually chosen based on the surgeons’ preference. The

choice should be based on clinical factors. A combination of
techniques improves the outcome in selected patients. 4) FN
reconstruction following malignant tumors requires a combi-
nation of parotid and temporal bone surgery, involving
different specialists. This collaboration is not always consis-
tent. Exposure of the mastoid FN is recommended for lesions
involving the stylomastoid foramen, as well as intraoperative
FN reconstruction. 5) In patients with incomplete facial
paralysis and a skull base tumor requiring additional surgery,
consider an alternative reinnervation procedure, ‘‘take the
FN out of the equation’’ before tumor resection. In summary,
to achieve the best results in complex cases of facial
paralysis, a multidisciplinary approach is recommended.
Key Words: Facial nerve—Facial nerve unit—Facial
paralysis—Skull base surgery—Vestibular schwannoma.

Otol Neurotol 41:e1340–e1349, 2020.

PARADIGM SHIFT WHEN WORKING
IN A FACIAL NERVE UNIT

Facial paralysis (FP) is still a common complication
related to temporal bone disorders, parotid tumors, and
surgery for skull base lesions as vestibular schwannoma
(VS) (1). To choose the best treatment for a patient with
FP, physicians have traditionally followed different algo-
rithms, mainly depending on the mechanism and the
location of the injury, the time course of the paralysis,
the medical condition, the prognosis of the patient, and
the available surgical techniques (2). In recent years,
coordinated multidisciplinary teams have been shown to
improve patient outcomes (3,4). As the management of
patients with FP requires complex clinical decision-mak-
ing, it often requires multidisciplinary intervention (5,6).

Current management of FP consists of a combination of
pharmacologic therapy, physical therapy for facial neu-
romuscular retraining, and surgical intervention via
dynamic and static techniques. As stated by Hohman
and Hadlock (1) ‘‘Surgical facial reanimation, which
many patients and physicians view as the final step in
the management of FP, is not a single procedure, but
rather a process.’’

The teamwork approach for FP has several advantages
such as systematic and comprehensive assessment of facial
function, easy flow of patients among specialists, high
surgical specialization, consideration of each zone of the
face, addressing of aesthetic, functional and psychological
considerations, assessment of quality of life, elaboration of
guidelines (7), emotional support, and on-going investiga-
tion of patients with FP (8–10). The treatment of patients
with FP in a multidisciplinary team setting has led to the
breaking of some old-fashioned treatment paradigms, the
main difference being an individualized proposal of a
combination of procedures as opposed to a single gold-
standard approach (11). The facial nerve (FN) Unit at
La Paz University Hospital includes specialists from
the Departments of Otorhinolaryngology, Maxillofacial
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Surgery, Physical Medicine & Rehabilitation, Ophthal-
mology, Neurosurgery, Neurophysiology, Neurology, and
Neuroradiology. The FN Unit has monthly sessions during
which pictures and videos of the complex cases are
presented and discussed (12). The following report will
summarize how five common FN scenarios can be faced
with a contemporary approach, contrasting to the tradi-
tional or established approach, as a result of a 17-year
experience working as a FN Unit.

ANATOMICALLY PRESERVED FN WITH NO
RESPONSE TO ELECTRICAL STIMULATION AT

THE END OF SURGERY FOR VS:
INTRAOPERATIVE FN END-TO-SIDE

REINFORCEMENT

Established Approach
A patient with an anatomically preserved FN with no

response to electrical stimulation at the end of surgery for
VS usually develops a total FP postoperatively. The
traditional approach is watchful waiting. About half of
the patients will spontaneously recover to House–Brack-
mann (HB) grades III or IV, the other half not recovering
at all (13). If no spontaneous regeneration is seen after a
variable period from 6 to 12 months, a nerve transfer
(usually hypoglossal, masseter, or cross-face sural
nerves) is performed (14–16).

Contemporary Approach
In cases of non-responsive but anatomically intact FN

following VS resection, distal, and proximal end-to-side
reinforcement with a sural or a great auricular nerve is
recommended (17) (Fig. 1).

Background
In 2006 Samii et al. (18) published a case of partial

injury of the FN in the cerebellopontine angle after VS
resection. A sural nerve graft was interposed bypassing
the damaged FN. This nerve ‘‘bridge’’ provided addi-
tional distal axonal input without losing the remaining
functional fibers. The patient recovered to HB grade III
18 months later. Celis-Aguilar et al. (19) reported four
cases with silent electromyographic signal after tumor
removal. All the four patients underwent FN reinforce-
ment, and recovered to HB grades III or IV. The main
advantages of this reinforcement technique are: no fur-
ther manipulation of the FN (no further transection of the
facial nerve nor any sutures are needed), no significant
extension of surgery, gives the opportunity of a better
facial outcome, reduces the need for a second surgical
procedure, and has minimal morbidity. Moreover, a small
disruption of the nerve not discovered intraoperatively,
can be ‘‘by-passed’’ with the nerve graft.

Rationale
The rationale for this technique is based on the evi-

dence that axonal sprouting in end-to-side neurorraphy is
possible even with intact epineurium (20). In recent
years, side-to-end and side-to-side nerve transfers have

been used for facial reanimation. Wan et al. (21)
described a successful experimental model in rats with
incomplete FP. They used a hypoglossal-facial neuror-
raphy using a predegenerated peroneal graft, which was
sutured to half of the hypoglossal nerve, and to the FN
through a small epineural window. The authors reported
good outcomes in nine out of 12 patients undergoing the

FIG. 1. Facial nerve end-to-side reinforcement with an interposi-
tional great auricular graft. A, Schematic figure showing the
surgical technique used to reinforce the facial nerve with an
interposed graft bypassing the injured site (star). No electrical
response is elicited medial to this site. B, Right translabyrinthine
approach showing a great auricular nerve graft reinforcing the FN
from the CPA to the IAC. Abdominal fat and fibrin glue are used to
stabilize the graft. C, Patient with a right total facial paralysis in the
immediate postoperative period. D, Patient with a House–Brack-
mann grade III 1 year following facial nerve reinforcement. CPA
indicates cerebellopontine angle; FN, facial nerve; IAC, internal
auditory canal; JB, jugular bulb; MF, middle fossa; PF, posterior
fossa; SS, sigmoid sinus.
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same procedure after resection of a VS (22). Other
experimental studies have confirmed reinnervation using
side-to-end or side-to-side neurorraphies, with no section
of axon fibers (23–25). The majority of studies have been
performed in rats, and the outcome in experimental
studies (nerve regeneration is faster in rats compared
with humans), may not be totally extrapolated to humans.
Moreover, the number of axons growing through the
severed nerve and approaching the end organ sufficient
for a good clinical outcome is still unclear. However,
there is growing evidence supporting that end-to-side
nerve graft reinforcement without additional nerve sec-
tion is able to trigger collateral sprouting from the donor
nerve to the recipient nerve thus improving the clinical
outcome with no additional injury to the FN.

FN GRAFTING WHEN UNFAVORABLE
PROGNOSTIC FACTORS ARE PRESENT:

COMBINE WITH A MASSETER-TO-FACIAL
TRANSFER

Established Approach
Section of the FN nerve along its course from the

cerebellopontine angle to the extratemporal branches,
either iatrogenic or planned, is usually followed by
primary coaptation of the nerve segments or cable graft-
ing. While epineural repair of a transected FN, with or
without a graft, can provide acceptable results (no better
than HB grade III) (26), in some circumstances such as
older patients, long grafts, certain medical conditions, or
longer duration of the paralysis, good results with this
single procedure are less likely to be achieved (27,28).

Contemporary Approach
When poor prognostic factors are present, direct repair

or grafting of the FN may be combined with additional
reinnervation techniques such as masseter-to-facial
(MTF) transfer to improve the final outcome.

Negative Prognostic Factors for FN Grafting
Prasad et al. (28) reported a large series of skull base

cases undergoing FN repair using a cable graft. They
reported 72% patients achieving HB grades III or IV, the
worse results occurring in patients with petrous bone
cholesteatoma and FN tumors. As a general rule, subop-
timal results are expected to occur in elderly patients
following facial reanimation. A negative correlation
between age and axonal load has been reported in
cadaver studies (27). This appears to lead to decreasing
nerve regeneration rates following facial reanimation. As
long as FN repair is performed during the first weeks, it is
expected that the graft length will have no influence on
eventual recovery (29). However, when FN repair is
delayed, the distance across which axons have to grow
to reach the facial muscles may have a significant impact
on the final outcome (14). Long grafts are usually
required for FN reconstruction from the cerebellopontine
angle or internal auditory canal to the mastoid portion in
petrous bone cholesteatomas or FN tumors, as well as

from the mastoid portion to the distal branches in malig-
nant parotid tumors (30). In the latter, adjuvant radio-
therapy may also play a role as an additional prognostic
factor (31,32). Although all repairs should be performed
within the first days after injury, the time window for
direct FN reconstruction is unclear. Ozmen et al. (33)
found duration of the FP the most relevant prognostic
factor for FN reconstruction, setting a cutoff point of 6
months. Other studies have suggested a limit for FN
repair in up to 1 year (34). Although no consensus exists
regarding which factors have a clear negative impact on
the outcome of FN reconstruction, the combination of
several factors in the same patient usually lead to
worse results.

Additional Procedure: MTF Transfer
Thus, in cases in which FN grafting is advisable but the

expected prognosis is poor (several negative prognostic
factors are present), a combination of FN grafting and a
MTF transfer is recommended (Fig. 2). This approach
can be performed simultaneously or sequentially (12).
Owusu et al. (35) reported on nine patients who under-
went concurrent MTF transfer and cable grafting for FN
reconstruction. The cable graft was coapted to the main
FN trunk and to two to four distal branches. The masse-
teric nerve was coapted to a buccal branch. All patients
achieved oral commissure movement from 2 to 7 months
postoperatively. Sanchez-Ocando et al. (12) reported
signs of reinnervation in 83% of 36 patients undergoing
FN reconstruction. In three patients who showed no signs
of recovery, an additional MTF transfer was performed,
all patients reaching a postoperative HB grade III func-
tion. The combination of cable grafting (to the FN trunk)
and MTF (to a buccal or zygomatic branch) has the
advantages of both procedures, potentially restoring vol-
untary smile and eye closure (32,36).

CHOOSE REINNERVATION TECHNIQUE
BASED ON CLINICAL FACTORS. CONSIDER
COMBINATION OF TWO OR MORE DONOR

NERVES

Established Approach
When the proximal segment of the FN is not available,

and the facial muscles are still viable (12–24 mo), a nerve
transfer with the hypoglossal or masseter is usually
indicated. Deciding between both donor nerves usually
depends more on the surgeons’ preference and experi-
ence than on clinical factors. Quoting Abraham Maslow
‘‘When all you have is a hammer, everything looks like a
nail.’’ As a general rule, otorhinolaryngologists and
neurosurgeons are more familiar with the hypoglossal
nerve, while maxillofacial and plastic surgeons have
greater experience with the masseteric nerve.

Contemporary Approach
When performing a nerve transfer, the choice of the

donor nerve should be based on clinical factors rather
than on the surgeon’s preference. Moreover, many
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patients may benefit from a combination of two or even
more concurrent nerve transfers. Only a multidisciplinary
setting can provide all reanimation techniques. For
patients with long-standing paralysis, when the facial
muscles are presumed not viable for reinnervation tech-
niques, the microvascular free gracilis transfer has
become a central technique for smile reanimation world-
wide (37,38). The gracilis free muscle transfer can be
performed in one or two stages, and is usually innervated
by a cross-face sural graft, by the masseter nerve, or by a
combination of both (39,40).

Reinnervation Techniques
The hypoglossal, the masseter, and the contralateral

FN are the most common donor nerves used for a nerve
transfer (41).

The hypoglossal-to-facial (HTF) transfer has been the
gold standard treatment for many years, especially in the
otolaryngological and neurosurgical fields (42,43). This
technique and its variations provide good symmetry at
rest with acceptable voluntary smile in some cases. The
procedure is usually criticized due to its potential sec-
ondary lingual dysfunction, which may impair speech
and swallowing. Partial HTF transfer techniques includ-
ing the transposition of the intratemporal FN from the
geniculate ganglion for direct end-to-side coaptation
without a jump graft provides satisfactory reinnervation
of the facial musculature with preservation of the lingual
function (Fig. 3) (44,45). The required tongue activation
to produce facial movements may not be intuitive for all
patients, needs specific rehabilitation, and leads to syn-
kinesis in some patients (46).

FIG. 2. Combination of interpositional graft and masseter-to-facial transfer. A, Schematic figure showing the surgical technique. A graft is
interposed within the intratemporal facial nerve. The masseteric nerve is coapted to a zygomatic and/or buccal branch of the facial nerve.
B, Right transotic approach following resection of a petrous bone cholesteatoma in a patient with a previous total facial paralysis. An
interpositional graft is coapted to the intracanalicular facial nerve (arrow). Abdominal graft is stabilizing the graft. C, Right transotic
approach. The great auricular nerve is then coapted to the mastoid facial nerve (arrow). D, Masseter-to-facial transfer. Left, The
masseteric nerve (asterisk) and the facial nerve branches are visible. Right, the masseteric nerve (asterisk) is coapted to both zygomatic
and buccal branches with 10-0 nylon epineurial sutures. E, The patient showing total paralysis before the first surgery. F, Patient 2 years
following the second surgery (masseter-to-facial transfer) showing House–Brackmann grade III. B indicates buccal branch; FN, facial
nerve; GAN, great auricular nerve; JB, jugular bulb; MF, middle fossa; PF, posterior fossa; PF, posterior fossa; SS, sigmoid sinus; Z,
zygomatic branch.
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The MTF transfer has gained popularity in recent years,
especially for maxillofacial and plastic surgeons. It usually
provides the patient a better smile with better excursion,
and quicker recovery time when compared with the HTF
transfer (38). On the other hand many patients undergoing
a MTF exhibit poor static tone, this being much better
achieved with the HTF transfer (14,47).

Cross-face nerve grafting is rarely used as a single
procedure for total FP, as the limited axonal load, the
longer period required for innervation through a longer
graft, and the presence of two sites of coaptation may
limit the smile excursion (48,49). Therefore, this proce-
dure is usually performed in combination with HTF
(43,50) or with MTF transfer (46) to improve smile,
which is sometimes spontaneous. Cross-face nerve grat-
ing is also commonly used in conjunction with free
muscle transfer.

Clinical Factors
As different donor nerves have pros and cons, the

election should be based on clinical factors, including
age, condition, hearing status, previous reanimation tech-
nique, duration of FP, involvement of the contralateral
side, or dysfunction of other cranial nerves. In elderly
patients with total FP, asymmetry is usually disfiguring
due to the lack of resting tone (50). The better outcome of
the HTF transfer compared with the MTF in terms of
symmetry at rest favor the former technique for older
patients. In this age group, the MTF transfer usually
needs to be complemented with a static sling suspension
(51). Some patients may present with both a total FP and
a recurrent tumor. An additional advantage of the HTF
transfer with transposition of the intratemporal FN is the
possibility of resecting simultaneously a VS (52). The
majority of patients undergoing a facial reanimation
procedure following surgery for VS have no serviceable
hearing. Therefore, the intratemporal FN up to the genic-
ulate ganglion can be transposed with no additional
morbidity for the end-to-side HTF transfer (45). For
patients with serviceable hearing, either a HTF transfer
with transposition of only the mastoid FN (53) or a MTF
transfer is recommended. As stated before, in patients
with a previous FN graft or a HTF transfer, a MTF
transfer may be added, the final outcome being the
combination of both procedures. When the duration of
FP is under 1 year, both HTF and MTF transfer may
achieve a good outcome. For patients requiring reinner-
vation surgery for bilateral FP, bilateral MTF transfer is
the preferred technique (54), the HTF transfer having
been reported only anecdotally (55) due to its potential of
bilateral lingual dysfunction. As a general rule HTF
transfer is contraindicated in patients with concomitant
lower cranial impairment, or those with underlying risk
of cranial nerve neuropathies (53). In these patients, MTF
transfer is usually recommended. Other factors as overall
health, prognosis, and patient’s preferences, should be
also considered for choosing the donor nerve (46).

Combination of Procedures
Different combinations of donor nerves are used to

achieve the best facial outcomes. Cross-face grafts have
been combined both with MTF (56) and HTF transfers
(43). Recently, differential reanimation of the midface
and the lower face has been reported by Yoshioka and
Tominaga (56) combining the hypoglossal and the mas-
seter nerves. Figure 4 shows the combination of HTF and

FIG. 3. Side-to-end hypoglossal-to-facial transfer with intratem-
poral transposition. A, Right ear. The planned postauricular inci-
sion is extended to the neck. B, Dissection of the intratemporal and
extratemporal portions of the facial nerve to its bifurcation. C, The
facial nerve reaches the hypoglossal nerve without tension. D, The
12th nerve is partially sectioned and the facial nerve is coapted to
its proximal end (side-to-end) with 10-0 nylon epineurial sutures.
E, Left, Preoperative total paralysis 1 year following surgery for
vestibular schwannoma. Right, the patient shows good resting
tone and smile. F, Normal lingual function with no atrophy. AC
indicates ansa cervicalis; DM, digastric muscle; EAC, external
auditory canal; FN, facial nerve; HN, hypoglossal nerve; SS,
sigmoid sinus.
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FIG. 4. Combination of side-to-end hypoglossal-to-facial and masseter-to-facial transfers. A, Schematic figure showing the surgical
technique. The intratemporal facial nerve and grey is coapted to the hypoglossal nerve. The masseteric nerve is coapted to a zygomatic or
buccal branch of the facial nerve. B, Planned preauricular and postauricular incisions with extension to the neck. The parotid limits are
outlined. The masseteric nerve (asterisk) is located approximately 1 cm below the zygomatic arch (arrow) and 3 cm anterior to the tragal
cartilage. C, The facial and the hypoglossal nerves are exposed. The approximate location of the masseteric nerve is outlined (asterisk). D,
The masseteric nerve (asterisk) and the zygomatic and buccal branches are visible. E, left, preoperative total paralysis due to surgery for
medulloblastoma. Right, the patient shows good resting tone and smile. AC indicates ansa cervicalis; B, buccal branch; DM, digastric
muscle; EAC, external auditory canal; FN, facial nerve; IFN, intratemporal facial nerve; HN, hypoglossal nerve; MN, masseteric nerve; Z,
zygomatic branch.
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MTF transfer in the same patient. Good resting tone and
smile can be achieved with this technique. Biglioli et al.
(57) have described the so-called triple innervation, with
a combination of MTF, HTF, and cross-face transfer in
the same patient.

FACIAL NERVE RECONSTRUCTION
FOLLOWING RESECTION OF MALIGNANT

TUMORS

Established Approach
Lateral temporal bone and parotid malignancies are

usually treated with surgical resection followed by radio-
therapy (58). To achieve total tumor resection with free
margins, and to perform FN reconstruction at the same
stage, exposure of the mastoid portion of the FN is
required in many cases. However, collaboration between
different specialists is not always consistent (31), and can
even be considered as a pitfall (41).

Contemporary Approach
FN reanimation following resection of malignant

parotid and lateral temporal bone tumors should always
be considered, as long as resection of the primary lesion
meets surgical candidacy. Collaboration between otolo-
gists and maxillofacial or head and neck surgeons is
mandatory to expose the mastoid portion of the facial
nerve, resect the stylomastoid area, achieve negative
margins, and perform direct grafting from the mastoid
to the facial terminal branches.

Prognostic Factors
Malignancies of the parotid gland and the lateral tem-

poral bone involve the FN in up to 12 to 40% of the cases
(30,31,59–61). While FN involvement usually leads to a
poor outcome (62), it appears that overall prognosis is
better than historically established (63). Mantravadi et al.
(61) reported a series of 26 patients surgically treated with
a parotid or temporal bone malignancy and FN involve-
ment. The locoregional recurrence rate was 34.6%,
patients with a greater degree of FP preoperatively show-
ing improved survival compared with those with normal
facial function or with lesser degree of FP. Other factors
that may affect the outcome are the clinical stage and
lymph node status, histologic type, tumor grade, older age,
associated comorbidity, Vth nerve involvement, and peri-
neural extension (30,59,64–66). Interestingly, neither
postoperative radiotherapy nor positive margins have
significant negative impact on the facial outcome (60).

Controversy: FN Preservation Versus Sacrifice and
Reconstruction

Recently, the need for FN sacrifice is being questioned.
In certain cases with no FN involvement, the nerve may be
preserved without compromising oncologic outcomes
(67). However, despite advances in imaging (68,69), there
is still no reliable imaging test to rule out the oncological
involvement of the extratemporal portion of the FN, and
infiltration of the nerve does not always produce a clinical

facial deficit (60). Therefore, in many cases, especially
high-grade tumors, radical parotidectomy, and lateral
temporal bone resection are required to achieve free tumor
margins, which usually leads to improved survival
(31,61,67,70). The surgical approach depends on the
tumor location. As most cases involve or are close to
the skull base, a complete mastoidectomy with exposure of
the mastoid portion of the FN may be needed to achieve
free tumor margins and a stable bed for the coaptation. The
stylomastoid foramen area can be resected along with the
mastoid tip, and the petrosectomy can be extended depend-
ing of the tumor extension. Following radical parotidec-
tomy and a neck dissection the distal FN branches exiting
the parotid gland are localized, incised, and tagged. Frozen
sections are obtained from the distal and proximal stumps
of the FN to ensure clear margins, sometimes from the
horizontal FN portion or even the geniculate ganglion (61).

If free margins are achieved, immediate grafting of the
FN is recommended. A great auricular nerve (usually
contralateral due to oncological reasons) is coaptated
from the mastoid FN trunk to two, three, or four terminal
branches (70) (Fig. 5). In patients with a long-standing FP
or in those where extensive perineural infiltration occurs
and free margins cannot be obtained, a microvascular
free gracilis transfer may be needed (39,71). Static
techniques may also play a role in these patients.

Multidisciplinary Approach
Chiaravalli et al. (72) reported 14 children with parotid

tumors undergoing surgical resection. Although the
authors emphasize the need for collaboration between
oncologists, otolaryngologists, and head and neck sur-
geons, there is no mention about FN exposure in the
mastoid, and in only half of the cases free margins were
obtained. Although predicting the need to perform a
mastoidectomy and FN decompression may be challeng-
ing in some cases (30) a team approach is always
recommended for parotid and temporal bone malignan-
cies. FN reconstruction should be performed in every
case, if possible concurrently with the parotid resection.

IN PATIENTS WITH INCOMPLETE FP
REQUIRING AN ADDITIONAL SKULL BASE

SURGICAL TECHNIQUE, CONSIDER ‘‘TAKING
THE FN OUT OF THE EQUATION’’

Established Approach
Patients with incomplete FP who need an additional

skull base procedure have a high chance of worsening
their facial function. However, they usually undergo
tumor resection initially, which may lead to a complete
FP. In addition to the challenging tumor resection due to
the already dissected FN, the outcome of the delayed
reanimation procedure may be impaired by the longer
duration of the FP.

Contemporary Approach
In patients with partial facial dysfunction, and a skull

base tumor requiring additional surgery, consider an
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FIG. 5. Facial nerve reconstruction in parotid cancer. A, Right side. The planned preauricular and postauricular incisions are extended to
the neck. The parotid limit, the mandible, the facial branches, the zygomatic arch (arrow), and the skin island to be resected (arrowhead) are
outlined. B, Right mastoidectomy with facial nerve decompression and section. The stylomastoid foramen and the mastoid tip have been
detached. C, The mastoid tip is resected along with the surgical specimen. D, Four facial nerve branches (arrows) and the masseteric nerve
(asterisk) are visible. E, Reconstruction by facial nerve interpositional graft with greater auricular nerve from the mastoid facial nerve to three
terminal branches (yellow asterisks, distal suture sites). The masseteric nerve is sutured to a zygomatic branch (arrow). F, Photographs
showing preoperative partial paralysis (left) and postoperative outcome 12 months after parotid cancer resection and facial nerve
reconstruction (right). EAC indicates external auditory canal; FN, facial nerve; LSC, lateral semicircular canal; M, mastoid; MT, mastoid
tip; SS, sigmoid sinus.
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alternative reinnervation procedure, ‘‘take the FN out of the
equation’’ before tumor resection. In this way, facial reani-
mation is ensured irrespective of the evolution of the tumor,
which can be resected safely if it becomes necessary.

Background
Koshima et al. (49) reported the prophylactic use of a

vascularized cross-face nerve flap in a 28-year-old
woman with a large VS. After the nerve sprouting
reached the facial muscles, total tumor resection includ-
ing the FN was performed, the patient achieving accept-
able facial function with functional eyelid closure (49).

Rationale
The idea of ‘‘taking the FN out of the equation’’ may be

useful in two scenarios. First scenario, a patient with
incomplete FP and a recurrent cerebellopontine angle
tumor. A total gross tumor resection will lead to a total
FP in the majority of cases. In this setup, a prophylactic
reanimation technique with either a MTF or a HTF transfer
(with or without cross-face grafts) before the tumor resec-
tion may achieve a facial recovery up to HB grades III or
IV (following an initial grade VI). Then, tumor resection
can be accomplished with no fear of the FN, as the new
facial input is extratemporal. Second scenario, a patient
with a non life-threatening FN tumor and progressive FP.
Either MTF or HTF transfers leaving the primary tumor
untouched ensures facial reanimation (following initial
worsening), which becomes independent of the tumor
growth or FN involvement. In both scenarios, an indepen-
dent reinnervation procedure ‘‘taking the FN out of the
equation’’ may be useful to ensure facial reinnervation and
to make an eventual tumor resection easier.

CONCLUSIONS

In summary, there should be a team around the patient
with FP occurring after skull base surgery. To achieve the
best results a multidisciplinary approach including spe-
cialists with different areas of expertise is required.
Working in a FP Unit allows for the breaking of some
old paradigms regarding the treatment of patients with
FP, allowing for a comprehensive, team based, and
contemporary approach.
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