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abstract: Objectives: The goal of facial reanimation for facial palsy is to restore resting facial symmetry and 
dynamic facial motion that mirrors the opposite side as closely as possible. This study aimed to evaluate the 
restoration of oral commissure symmetry at rest and during excursion among patients with facial paralysis treated 
with free gracilis muscle transfer. Methods: This study included 9 patients who underwent facial reanimation 
with free gracilis muscle transfer at Khoula Hospital, Muscat, Oman, from 2019 to 2022. Children under 14 
underwent a 2-stage surgery, while those above 14 underwent single-stage reconstruction. Results: The average 
age among the cohorts was 24 years. Overall, 5 cases underwent a 2-stage facial animation, 4 underwent single-
stage reconstruction and 1 patient had free flap loss following the free gracilis muscle transfer. The mean time 
for noticing recovery was 3 months postoperatively. Early recovery was noted in patients who underwent single-
stage free gracilis muscle transfer with motor innervation from the ipsilateral nerve to the masseter compared 
to the cross-facial nerve transfer. Good patient satisfaction (88.9%) was observed following the procedure.  
Conclusion: This study observed earlier recovery in patients who had undergone single-stage free gracilis muscle 
transfer with motor innervation from the ipsilateral nerve to the masseter compared to the cross-facial nerve 
transfer. The oral commissure symmetry at rest and during excursion among patients with facial paralysis treated 
with free gracilis muscle transfer in Oman was found to be near normal. 
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Advances in Knowledge
- Early recovery was noted in patients who underwent single-stage free gracilis muscle transfer with motor innervation from the ipsilateral 

nerve to the masseter.
- Oral commissure symmetry at rest and during excursion among patients treated with free gracilis muscle transfer in Oman was found 

to be near normal. 
- Good patient satisfaction was observed following facial reanimation with free gracilis muscle transfer.

Applications to Patient Care 

- Adult patients with facial palsy can undergo single-stage facial reanimation surgery. 
- Free gracilis muscle transfer improves the overall outcome in patients undergoing facial reanimation surgery. 

Facial expressions are an integral part 
of human emotional expression and social 
well-being.1,2 Facial palsy can be caused 

by infectious, neurologic, congenital, neoplastic, 
traumatic, systemic and iatrogenic causes.3 Based on 
the muscles affected, facial palsy may be categorised as 
upper motor neuron (UMN) or lower motor neuron 
(LMN) [Figure 1]. Patients with LMN facial palsy suffer 
from an ipsilateral inability to elevate the forehead, 
drooping of the eyebrow, inability to completely close 
eyelids, loss of nasolabial fold and deviation of angle of 
mouth to the contralateral side. Patients with partial 
or complete recovery may have synkinesis, which may 
involve oral–ocular synkinesis, ocular–oral synkinesis 
and involuntary mouth movements during voluntary 
eye closure. Facial nerve regeneration lacks a reliable 
prognostic indicator for spontaneous recovery.4 In 
UMN facial palsy, the forehead muscles are spared 
due to the bicortical representation, whereas in LMN 

facial palsy, all the facial muscles are paralysed on 
the affected side. The extent of the facial palsy can be 
graded based on the House–Brackmann score, which 
is graded based on the severity of the facial palsy from 
1 to 6, ranging from mild dysfunction to complete 
paralysis.5

Facial paralysis can be categorised based on the 
duration of facial paralysis as acute facial paralysis (<3 
weeks), intermediate duration facial paralysis (3 weeks 
to 2 years) and chronic facial paralysis (>2 years).6 
Management of facial paralysis entails a combination 
of pharmacologic therapy, physical therapy for facial 
neuromuscular retraining and surgical intervention via 
dynamic and static techniques for facial reanimation. 

In acute facial palsy due to traumatic injury, 
primary tension-free neurorrhaphy provides the best 
return of facial nerve function. This necessitates the 
mobilisation of the adjacent facial nerve segments to 
provide tension-free anastomosis. When the motor 
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end plate on the facial muscle is still viable for patients 
with facial paralysis of intermediate duration, nerve 
transfer or cross-facial nerve grafting is performed 
from the opposite side facial nerve to enhance the 
activity of the affected muscle.7 Popular choices for 
donor nerve grafts include the great auricular nerve, 
the sural nerve, the medial and lateral antebrachial 
cutaneous nerves, the thoracodorsal nerve and 
the superficial radial nerve.8 The 2-stage babysitter 
approach introduced by Terzis and Tzafetta involves 
the coaptation of 40% of the ipsilateral hypoglossal 
nerve to the facial nerve on the paralysed side with 
concomitant cross facial nerve graft and subsequent 
micro-coaptation 8–15 months later.9 Ipsilateral 
masseteric nerve can innervate the affected facial 
nerve from the same side.10 However, this must be 
done within 18 months of the initial injury as the 
motor end plates are degenerated after this time.11,12

For patients with longstanding facial paralysis 
who are not candidates for reinnervation or nerve 
transfer procedures, the primary surgical options to 
restore a dynamic smile are temporalis tendon transfer 
or free gracilis muscle transfer using a cross-facial 
nerve graft or ipsilateral motor branch of masseter 
muscle as the motor nerve.13–17 The goal of facial 
reanimation is to restore resting facial symmetry and 
dynamic facial motion that mirrors the opposite side 
as closely as possible. Much focus is directed towards 
restoring the ability to smile given the documented 
effects of a smile on emotional expression, facial 
attractiveness and psychosocial function.18

This study aimed to evaluate the restoration 
of oral commissure symmetry at rest and dynamic 
commissure excursion among patients with 
longstanding facial paralysis treated with free gracilis 
muscle transfer at a tertiary care centre in Oman.

Methods

This retrospective study included all the patients 
treated for congenital or longstanding unilateral 
facial paralysis with free gracilis muscle transfer from 
August 2019 to December 2022 at Khoula Hospital, 
Muscat, Oman. The patients underwent a preoperative 
evaluation including history, physical examination, 
standardised photography and ancillary testing 
comprising nerve testing or imaging as indicated. 
The severity of paralysis was graded according to 
the House–Brackmann facial grading scale (from 
I to VI, with VI indicating total paralysis).5,19 Each 
of the patients and their families were counselled 
preoperatively about the procedure, expected 
duration of time, possible complications, need for re-
exploration in the event of vessel thrombosis, recovery 
period, need for post-surgical muscle stimulation 
and re-training physiotherapy. All the patients were 
followed for at least 12 months postoperatively in the 
facial palsy clinic at Khoula Hospital, Muscat, Oman.

Patients under 14 years of age underwent a 
2-stage procedure. Initially, a cross-facial nerve graft 
was placed from the normal side of the face (sural 
nerve graft coapted to the buccal branch on the normal 
side after mapping out other facial nerve branches 
using intraoperative nerve stimulation) to the affected 
side, using a sural nerve graft tunnelled through the 
upper lip. Eye-loading procedure (using gold weight) 
was also performed at this stage. After 8–10 months, 
dynamic facial reanimation with free gracilis muscle 
was performed during which the obturator nerve of 
the gracilis muscle was coapted to the cross facial 
nerve graft. 

Patients above 14 years of age underwent single-
stage dynamic facial reanimation, where the obturator 
nerve of the gracilis muscle is coapted to the masseteric 
nerve, which was identified by intraoperative nerve 
stimulation.

Preoperative images were taken and attached 
digitally to the patient file to evaluate the extent of 
postoperative recovery. The measurement was taken 
from the oral commissure to the temporal fascia on 
the affected site, and the vector of pull was decided 
for the proper anchorage of the muscle and effective 
muscle movement to ensure the best facial symmetry 
while smiling preoperatively. The required length of 
free gracilis muscle with the neurovascular pedicle 
was harvested from the contralateral thigh, and the 
flap donor site was closed [Figure 2].

The free gracilis muscle was first anchored to 
the angle of the affected lip at 4 points: 2 upper lips, 1 
at the commissure and 1 at the lower lip angles using 
1-0 vicryl. Care had to be taken to avoid breach of the 

Figure 1: Preoperative image of a child showing lower 
motor neuron facial palsy.
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oral mucosal layer while placing the oral commissure 
anchorage sutures, as this prevents the spread of 
infection from the oral cavity to the facial plane. After 
vascular anastomosis between the recipient site facial 
artery and facial vein to the free gracilis vessels and 
nerve coaptation between the anterior division of 
obturator nerve to the recipient site cross facial nerve 
graft or the nerve to the masseter, the superior part 
of the gracilis muscle was anchored to the temporal 
fascia with absorbable sutures. The overlying skin was 
closed with a drain in the chin with absorbable sutures. 
An hourly Doppler study was conducted to rule out 
vascular compromise and enable early intervention 
if there were any features of vessel obstruction. 
Facial muscle physiotherapy and muscle stimulation 
were started from the 6th week postoperatively and 
continued until the 4th–6th month postoperatively. 
When the ipsilateral nerve to the masseter was used 
to reanimate the free gracilis muscle, retraining of the 

smile on clenching the teeth was started by the 6th–8th 
week postoperatively.

Ethical permission was obtained from the 
research committee of Khoula Hospital, Muscat, 
Oman (MOH/DGKH/REC/23/27411). Informed 
written consent was obtained for the collection of 
clinical data of patients, data analysis and publication 
of data and images from all participants and guardians.

Results

A total of 9 patients underwent free gracilis muscle 
transfer from 2019 to 2022; 4 were paediatric (44.4%) 
and the majority were males (77.8%). Congenital 
facial palsy was found in 5 cases (55.6%), 3 had Bell’s 
palsy (33.3%) and 1 had traumatic facial palsy (11.1%) 
[Table 1]. Moreover, 5 patients (55.6%) had left-side 
facial palsy and 4 patients (44.4%) had right-sided 
facial palsy. None of the adult onset of facial palsy had 
received steroids after developing the facial palsy. A 
total of 2 of the adult patients (22.2%) had incomplete 
recovery after the start of facial palsy, which involves 
partial eye closure (orbicularis oculi) and minimal 
movement at the angle of the mouth (orbicularis oris 
and zygomaticus major). Ocular–oral synkinesis was 
documented in 1 patient after partial recovery of facial 
palsy. The mean period before these patients attended 
the plastic surgery clinic after facial palsy was 14.88 
years, due to the high number of neglected cases. 
This is because many patients were unaware of the 
treatment options available and some adult patients 
decided to wait for spontaneous recovery following 
facial palsy. 

Table 1: Characterisitcs of patients who had dynamic facial reanimation for facial palsy (N = 9).

Gender Age in years Aetiology of 
facial palsy

Number 
of facial 

animation 
stages 

Postoperative 
complications 

Clinically 
noticeable 

muscle 
activity after 

surgery in 
months

Patient 
subjective 

satisfaction

Male 9 Congenital 2 None 4 Satisfied 

Male 48 Bell’s palsy 1 None 2 Satisfied 

Male 35 Bell’s palsy 1 None 4 Very satisfied

Female 9 Congenital 2 Wound 
dehiscence

2 Satisfied 

Male 14 Congenital 2 None 3 Satisfied 

Male 31 Traumatic 1 None 2 Satisfied 

Male 16 Congenital 1 Flap loss 0 Unsatisfied

Female 7 Congenital 2 Wound 
dehiscence 

3 Satisfied 

Male 47 Bell’s palsy 1 None 3 Satisfied 

Figure 2: Intraoperative image of a harvested free 
gracilis muscle.
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A total of 4 patients underwent physiotherapy 
and 2 patients received muscle stimulation therapy 
after the onset of facial palsy. Furthermore, 5 patients 
(55.6%) underwent single-stage facial animation 
in which the motor nerve of the masseter was used 
to innervate the free gracilis muscle; 4 patients 
underwent cross-facial nerve grafting followed by 
second-stage facial reanimation. In all 9 patients, 
facial reanimation was performed using a free gracilis 
muscle flap. All the patients who received single-
stage facial animation were adult patients. There 
were 4 patients (44.4%) who received upper eyelid 
gold weight loading for protection of the eye. The 
average muscle ischaemia time intraoperatively was 
117 minutes and the average hospital stay was 11 days. 
No postoperative complications were noted in most 
cases (66.7%); however, 1 patient (11.1%) among the 
single-stage facial reanimation group had flap loss due 
to infection because of an intra-oral anchoring stitch, 
which might have occurred during flap inset at the oral 
commissure. This was managed by debridement and 
was planned for free muscle transfer from the opposite 
thigh. In addition, 2 patients (22.2%) developed post-
operative partial wound dehiscence that was managed 
by resuturing. The average follow-up was 13.4 months 
after surgery.

Muscle stimulation was initiated at 6 weeks 
postoperatively for all patients, and the mean time for 
noticing smile recovery was 3 months postoperatively. 
The postoperative clinical muscle exertion was 
noted to be better among 4 out of 5 patients (while 
1 patient had flap loss) who underwent single-stage 
facial reanimation. A spontaneous synchronous smile 
was noted among the 4 patients who underwent 
the two-stage facial animation. Most of the patients 
(88.9%) were satisfied with the outcome of the surgery  
[Figure 3]. 

Discussion

Patients with facial palsy avoid social interaction as 
their emotions cannot be expressed due to the loss 
of facial movement. Classification of facial palsy 
according to time has standardised the treatment in 
facial palsy patients with good outcomes and patient 
satisfaction after the procedure. Patients with partial or 
complete recovery may develop synkinesis, which may 
grossly interfere with their normal facial movements. 
Physiotherapy can improve functional recovery and 
increase the quality of life and psychological well-being 
of patients suffering from facial palsy.20–22 Notable 
physiotherapy techniques include facial exercise, 
electric stimulation, biofeedback and neuromuscular 
retraining.23 

Depending on the aetiology and severity of 
facial nerve palsy, a management plan is formulated, 
and ocular protection should be prioritised. 
Denervation of the orbicularis oculi muscle can 
cause dryness, irritation, a foreign body sensation, 
epiphora and the long-term risk of corneal ulceration, 
infections, exposure keratitis and possible vision loss. 
Lagophthalmos can be corrected by upper eyelid 
weight loading, lower lid ectropion can be corrected 
by a lateral or medial canthopexy and tarsal strip 
suspension and brow lift can be performed to treat 
brow ptosis.24,25

There are static and dynamic procedures to 
restore the facial function customised for individual 
patients.26–29 In congenital facial nerve palsy, 
reconstruction is aimed at between 3 and 5 years of 
age. Staged reconstruction with initial cross-facial 
nerve graft followed by dynamic facial reanimation 
with free functioning muscle transfer (FFMT) is the 
procedure of choice. 

In acute injuries to the facial nerve following 
facial trauma, early reconstruction of the facial nerve 
is warranted if the lacerated end can be identified at 
the time of debridement and suturing. Optimal results 
are obtained if the facial nerve is repaired within 3–4 
weeks of the initial injury. Facial nerve reconstruction 
can be performed by direct nerve repair, nerve grafting 
or nerve transfer (babysitting procedure until the facial 
nerve graft is ready for coaptation).

In incomplete facial nerve recovery following facial 
nerve injury, the isolated facial nerve segment involved 
is reconstructed according to the region involved. For 
neglected facial palsy, delayed reconstruction is usually 
carried out with supportive therapy such as botulinum 
toxin injection to the contralateral (normal) side to 
reduce the disfigurement of the affected side, static 
slings or FFMT reconstruction. 

For those who undergo a single staged facial 
reanimation surgery, where the motor nerve to 

Figure 3: Postoperative image of a patient showing 
reanimated left side of the face.
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masseter is coapted to the motor branch of the 
free gracilis on the ipsilateral affected side, teeth 
clenching is required to initiate a smile on the affected 
side. Usually, children aged 14 years or above are 
compliant and can be taught to initiate a smile with 
teeth clenching on the affected side. In 2-stage facial 
reanimation surgery, the use of a cross-facial nerve 
graft for facial reanimation enables the patient to 
have a spontaneous and synchronous smile. Faria et 
al. found that the presence of 2 nerve coaptations in 
2-stage procedures leads to low predictability and 
consistency of muscle contraction.30 This finding is 
consistent with that of the current study, where the 
strength of muscle exertion is better in the single-stage 
procedure than in the 2-stage procedure. This can 
be attributed to the masseter nerve having a greater 
axonal load than cross-face nerve grafts, resulting in 
stronger motor innervation.14,31

The initial bulk of the free gracilis muscle 
following surgery was found to reduce over 4–6 
months following surgery to an acceptable size with 
good facial symmetry and ample movement of the 
angle of the mouth during a smile. The vector of pull 
and the elevation in the angle of the mouth remain 
unchanged once the initial facial oedema has subsided 
following surgery. Double innervation of the free 
gracilis muscle can be performed by coapting the 
motor nerve of the free gracilis to the ipsilateral nerve 
to the masseter till the cross-facial nerve is ready for 
coaptation.32 A 2-stage approach is used to reconstruct 
the facial smile in children, where initially a cross facial 
sural nerve graft is placed from the normal side to the 
affected side tunnelled through the upper lip, followed 
by free gracilis muscle transfer once the nerve growth 
through the tunnelled sural nerve is complete. On the 
other hand, children above 14 years of age and adults 
with facial palsy are treated by a single staged surgery. 

This study was subject to some limitations. One 
of the limitations of this study was the small sample 
size. The results of this study may not be generalisable 
to all cases of facial palsy. Future studies should include 
larger sample sizes from multiple centres. 

Conclusion 

Dynamic facial reanimation following facial nerve palsy 
remains a challenge as the patients are emotionally 
affected following facial palsy and the need for 
complex surgery to restore the facial function adds to 
their trauma. Classification of facial palsy according 
to time has standardised the treatment in facial palsy 
patients with good outcomes and patient satisfaction 
after the procedure. The use of cross-facial sural nerve 

graft for facial reanimation or direct coaptation of the 
motor branch of the free gracilis to the nerve to the 
masseter on the affected side has drastically changed 
the outcome in restoring smiles. Protection of the eye 
on the affected side remains the priority in facial palsy 
as this can avoid vision loss on the affected side. Partial 
involvement of the nerve or incomplete recovery can 
be addressed by nerve transfers or patient-specific 
treatment. In this study, earlier recovery was observed 
in patients who underwent single-stage free gracilis 
muscle transfer with motor innervation from the 
ipsilateral nerve to the masseter compared to the cross-
facial nerve transfer. The oral commissure symmetry 
at rest and dynamic commissure excursion among 
patients with longstanding facial paralysis treated with 
free gracilis muscle transfer in Oman was found to be 
near normal with good patient satisfaction following 
the procedure.
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