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Abstract
Introduction: Data on treatment outcomes of surgical correction of irreversible facial paraly-
sis is rare and long-term outcomes are scarce in the literature, making treatment choices dif-
ficult for operating surgeons. Objective: This study evaluated 25-year outcomes of treatment 
of irreversible facial paralysis with Gillies and McLaughlin techniques with a focus on general 
functional and age-related functional outcomes. Methods: Data of all patients who under-
went surgical correction of facial paralysis using either Gillies or McLaughlin procedure be-
tween 1994 and 2018 were included in the analysis of this retrospective, single-centre study 
(n = 154). Results: Gillies surgery was performed on 12 and McLaughlin technique on 33 pa-
tients. Gillies and McLaughlin surgeries were associated with high patient satisfaction (75–
86%), low complication rates (8–24%), and achievement of full or partial eyelid closure in 75% 
as well as smile reanimation in 97% of patients operated. Achievement of resting facial sym-
metry was low for both techniques and ranged from 27 to 46%. Age-related functional out-
comes were generally superior in middle-aged patients (21–59 years) with fewer complica-
tions and reoperations compared to younger and older patients. Conclusions: Surgical 
correction with Gillies or McLaughlin dynamic muscle support techniques yielded good clini-
cal results with high patient satisfaction and should, therefore, be included as a treatment 
option for facial reanimation of irreversible facial paralysis. Patient age may play a role in treat-
ment outcomes and reoperation and complication rates and should be taken into careful 
consideration during treatment planning. © 2020 S. Karger AG, Basel
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Introduction

Damage to the 7th facial nerve can lead to permanent facial paralysis with far-reaching 
social and economic consequences for affected patients [1]. Treatment of irreversible facial 
paralysis generally requires corrective surgery and is based on the degree of severity and 
patient needs. Currently, a wide range of static and dynamic techniques are available including 
gold weight insertion in eyelids, unilateral facelift-type procedures, cross-facial nerve grafting, 
and free and regional muscle transfers [2, 3]. 

In the early 20th century, Gillies and McLaughlin both developed dynamic muscle support 
techniques employing sections of temporalis muscles and fascia to restore movement control 
to the eyelid and the corner of the mouth [4, 5]. The simplicity of the techniques generates the 
advantage of low complication and morbidity rates in the donor area due to the use of autol-
ogous tissue [6]. However, unpredictable results and high reoperation rates have been 
reported [7, 8].

There is a general lack of data on treatment outcomes of different surgical techniques 
used for surgical reanimation following irreversible facial paralysis, and choice of treatment 
protocol is largely determined by institutional preferences [9]. The aim of this study was to 
evaluate the long-term outcomes of Gillies and McLaughlin dynamic muscle support with 
focus on general functional and age-related functional outcomes. 

Patients and Methods

Patients
Data of all patients who underwent surgical correction of facial paralysis using either the Gillies or 

McLaughlin procedure were considered for inclusion in this retrospective, single-centre study. Inclusion 
criteria were as follows:

 − Irreversible facial paralysis for more than 24 months prior to surgery.
 − Primary facial reanimation of the eye and/or mouth using either the Gillies procedure or McLaughlin 

dynamic muscle support alone.
 − Surgery between 1994 and 2018 at our Department for Plastic and Aesthetic, Reconstructive and 

Hand Surgery at AGAPLESION Markus Hospital, Frankfurt am Main, Germany.
Due to the retrospective nature of the study and sheer length of the observation period no standardized 

outcome scoring system was used for the 25-year follow-up duration. All information on functional outcomes 
of facial reanimation surgery was extracted from patients’ records as documented by the operating surgeon. 
To this day, there is no standardized outcome measurement available for facial reanimation surgery.

All relevant data was extracted from patient records as documented by the operating surgeon. The 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines were followed 
for the reporting of this study.

Surgical Protocols
The original Gillies and McLaughlin techniques were followed for facial reanimation of the paralysed 

eyelid and mouth. The Gillies procedure is performed using the central portion of the temporalis muscle and 
suturing it to the inside corner of the eye to enable active eyelid closure [4]. The middle portion of the tempo-
ralis muscle is shifted so that a thin strip of muscle fascia pulls on the upper and lower eyelid and are sutured 
together at the inside corner of the eye. A “sling” is formed using the middle portion of the temporalis muscle 
to enable active lid closure by providing dynamic support to both the upper and lower eyelid. The McLaughlin 
technique connects the temporalis muscle to muscles in the upper and lower lip following lengthening with 
strips of fascia lata to enable smile reanimation and prevent drooping of the corner of the mouth [5]. The 
McLaughlin technique can be performed via extraoral (preauricular sub- or transzygomatic) or intraoral 
(incision to the nasolabial fold) approach [10]. A skin incision is made along the nasolabial fold and subcuta-
neous tunnels are prepared from the skin incision site to the anterior ramus of the mandible by blunt 
dissection through the buccal space. Separated coronoid process and temporalis tendon are moved to the 
lateral oral commissure and sutured to the orbicularis oris muscles near the modiolus. 
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Patients at our institution are offered the entire panel of reconstructive procedures and the pros and 
cons of each technique are discussed at length with every patient. Younger patients favour free gracilis 
muscle transfer and cross-face nerve graft or use of the nervus massetericus. Patients seeking immediate 
reconstructive effects generally opt for the Gillies and/or McLaughlin procedures, or lid implant and the 
McLaughlin procedure. 

Data Analysis
All data are reported as mean ± standard deviation, and minimum and maximum values are given where 

appropriate. Two-sided Fisher’s exact test was used to analyse differences between age groups, and a p value 
of < 0.05 was defined as significant. 

Results

Patient Characteristics and Surgical Techniques
A total of 154 patients underwent surgery for irreversible facial paralysis using nerve 

coaptation via the “babysitter” procedure, cross-facial nerve grafting, the Gillies procedure, 
McLaughlin dynamic muscle support, Gillies and McLaughlin dynamic muscle support 
combined, ophthalmological operations, static operations, and cosmetic symmetrizing 
surgery. The Gillies procedure alone was performed in 12 cases (7.8%) and the McLaughlin 
technique alone was used in 33 patients (21%). Additionally, intraoperative facelift was 
performed on 2 patients (16.7%) during Gillies surgery and on 21 patients (63.6%) who 
underwent the McLaughlin procedure. The ethology of facial paralysis was primarily iatro-
genic resulting from surgical removal of acoustic neuroma and other operations.

Patients in both groups were mainly females (Gillies: n = 8, 66.7%; McLaughlin: n = 24, 
72.7%) with only a third or less patients being male. Mean age at the time of surgery was 56.8 
± 11.4 years (range 34–70 years) in the Gillies group and 43.3 ± 18.8 years (range 9–77 years) 
in the McLaughlin cohort. Patients in the Gillies group underwent surgery after 274.2 ± 238.1 
months (range 18–671 months) on average, while patients having McLaughlin surgery waited 
approximately two thirds of that time (181.2 ± 169.3 months, range 10–623 months). Mean 
post-surgery follow-up was 66.2 ± 85.0 months for patients in the Gillies group and 54.9 ± 
93.6 months for patients in the McLaughlin group. Demographic and descriptive data are 
presented in Table 1.

Prior to corrective surgery all 12 patients in the Gillies group displayed incomplete eyelid 
closure necessitating surgical intervention (Table 2). Ectropion was noted in 7 patients 
(58.3%) in the Gillies group. The majority (n = 25, 75.8%) of patients in the McLaughlin group 
were not able to perform smile movement before surgery and 8 patients displayed gross asym-
metries. Thirty-one (93.9%) patients presented with drooping of the corner of the mouth 
while a total of 26 (78.8%) had no motor control of the corner of their mouths (Table 3). 

Functional Outcomes
Corrective surgery with the Gillies technique was able to restore complete eyelid closure 

in 6 cases (50%). Six patients (50%) displayed incomplete gentle eyelid closure, and surgical 
revision was indicated in 3 (25%) of these patients. Only 4 patients (33.3%) presented with 
ectropion after Gillies surgery. Facial symmetry at rest was not achieved in 8 cases (72.7%), 
and 6 patients (50%) later underwent a total of 12 reoperations due to incomplete correction 
or malfunction, scarring or pain, or acute complications. One patient (8.3%) had haemor-
rhage or haematoma complication, whereas 11 (91.7%) did not experience complications. 
Data on patient satisfaction were available for 10 patients with the Gillies procedure. The 
majority (n = 7, 77.8%) expressed satisfaction with the results of the surgery and 2 (22.2%) 
were dissatisfied (Table 2). 
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Gillies 
(n = 12)

McLaughlin 
(n = 133)

Age, years 56.8±11.4 43.3±18.8
Time to surgery, months 274.2±238.1 181.2±169.3
Follow-up after surgery, months 66.2±85.0 54.9±93.6
Aetiology of facial paralysis

Iatrogenic 4 (33.3) 16 (48.5)
Idiopathic 1 (8.3) 4 (12.1)
Congenital disease/birth 

trauma 3 (25.0) 7 (21.2)
Infectious 1 (8.3) 2 (6.1)
Trauma 3 (25.0) 3 (9.1)
Tumour 1 (3.0)

Sex
Female 8 (66.7) 24 (72.7)
Male 4 (33.3) 9 (27.3)

Intraoperative facelift
Yes 2 (16.7) 21 (63.6)
No 10 (83.3) 36.4

Data are presented as mean ± SD or n (%), as appropriate.

Table 1. Demographic and 
descriptive data

Prior to 
surgery

Post-
surgery

Gentle eyelid closure
Complete 6 (50.0)
Incomplete without indication for 

correction 12 (100) 3 (25.0)
Incomplete and in need of surgical 

revision 3 (25.0)
Ectropion

Yes 7 (58.3) 4 (33.3)
No 5 (41.7) 8 (66.7)

Facial symmetry at rest
Missing data 1
Achieved 3 (27.3)
Not achieved 8 (72.7)

Patient satisfaction achieved
Missing data 3
Yes 7 (77.8)
No 2 (22.2)
Number of reoperations 12

Indication for reoperation
Acute complications  1 (8.3)
Incomplete correction/correction 

malfunction 8 (66.7)
Scarring or pain 3 (25.0)

Complications
None 11 (91.7)
Haemorrhage or haematoma 1 (8.3)

Data are presented as n (%) unless otherwise indicated.

Table 2. Functional outcomes for 
patients undergoing the Gillies 
procedure (n = 12)
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Following McLaughlin surgery, a total of 26 patients (86.7%) were able to perform smile 
movement (Table 3). Of these, smile movement was symmetrical in 15 cases (50%) and asym-
metrical in 11 (36.7%). Smile reanimation was not achieved in 4 patients (13.3%). Twenty-
seven patients (90%) had motor control of the corner of their mouths after the McLaughlin 
procedure and in 1 case drooping of the corner of the mouth was present. Three patients 
(10%) did not have motor control of the corner of their mouths, with 2 (6.7%) of these patients 
displayed drooping of the corner of the mouth. Resting facial symmetry was achieved in less 
than half (n = 12, 46.2%) of the patients operated on, and 23 patients (71.9%) later had 47 
reoperations. 

The indications for reoperations were mostly incomplete correction or malfunction of 
correction (n = 27, 57.4%), followed by acute complications (n = 13, 27.7%), scarring or pain 
(n = 6, 12.8%), and overcorrection (n = 1, 2.1%). Twenty-five patients (75.8%) did not expe-
rience complications during surgery or the postoperative healing process. Complications 
affected 8 patients (24.2%) and included postoperative haemorrhage or haematoma and 
wound infections in 3 cases (9.1%) each and impaired wound healing in 2 patients (3.1%). 
Data on patient satisfaction with the procedure were missing in 19 patients. Patient satis-

Prior to 
surgery

Post- 
surgery

Smile
Missing data 3
Yes 8 (24.2) 26 (96.7)
No 25 (75.8) 4 (13.3)

Corner of the mouth
Missing data 3
Movement control 26 (86.7)
No movement control and no 

drooping  2 (6.1) 1 (3.3)
No movement control and drooping 24 (72.7) 2 (6.7)
Movement control and drooping 7 (21.2) 1 (3.3)

Facial symmetry at rest
Missing data 7
Achieved 12 (46.2)
Not achieved 14 (53.8)

Patient satisfaction achieved
Missing data 19
Yes 12 (85.7)
No 2 (14.3)
Number of reoperations 47

Indication for reoperation
Acute complications 13 (27.7)
Incomplete correction/correction 

malfunction 27 (57.4)
Scarring or pain 6 (12.8)
Overcorrection  3 (2.1)

Complications
None 25 (75.8)
Haemorrhage or haematoma 3 (9.1)
Wound infections 3 (9.1)
Impaired wound healing  2 (6.1)

Data are presented as n (%) unless otherwise indicated.

Table 3. Functional outcomes for 
patients undergoing the 
McLaughlin procedure (n = 33)
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faction with surgical outcomes was high, as expressed by 12 patients (85.7%) compared to 
only 2 patients (14.3%) who were dissatisfied.

Comparison of Intra- and Extraoral McLaughlin Approach
The open preauricular transzygomatic approach was used in a majority of the McLaughlin 

procedures (n = 29), and only 4 patients had trans-oral-buccal approach in addition to a naso-
labial fold incision (Table 4). After corrective surgery with the extraoral approach, 12 patients 
(46.2%) were able to smile and presented normal symmetry during the movement and a 
further 10 (38.5%) were able to smile but showed asymmetries. In 4 patients (15.4%) with 
inability to perform smile movement surgical correction failed to produce smile reanimation. 
With the intraoral approach a symmetrical smile was possible for 3 patients (75.0%) and 1 
patient (25.0%) was able to smile but presented with asymmetry. 

Following surgery using the extraoral McLaughlin technique, 23 patients (88.5%) had 
movement control of the corner of the mouth without drooping at rest. In 1 case (3.8%) no 
movement control or sagging of the corner of the mouth at rest was present and in 2 cases 
(7.7%) without movement control drooping of the corner of the mouth persisted after surgery. 

Extraoral 
(n = 29)

Intraoral 
(n = 4)

Smile
Missing data 3
Yes 22 (84.7) 3 (75.0)
No 4 (15.4) 1 (25.0)

Corner of the mouth
Missing data 3
Movement control 23 (88.5) 3 (75.0)
No movement control and no 

drooping 1 (3.8)
No movement control and drooping 2 (7.7)
Movement control and drooping 1 (25.0)

Facial symmetry at rest
Missing data 7
Achieved 10 (45.5) 2 (50.0)
Not achieved 12 (54.5) 2 (50.0)

Patient satisfaction achieved
Missing data 17 2
Yes 10 (83.3) 2 (100)
No 2 (16.7)
Number of reoperations 40 7

Indication for reoperation
Acute complications 10 (25.0) 3 (42.9)
Incomplete correction/correction 
malfunction 

24 (60.0) 3 (42.9)

Scarring or pain 5 (12.5) 1 (14.3)
Overcorrection 1 (2.5)

Complications
None 22 (75.9) 3 (75.0)
Haemorrhage or haematoma 3 (10.3)
Wound infections 2 (6.9) 1 (25.0)
Impaired wound healing 2 (6.9)

Data are presented as n (%) unless otherwise indicated.

Table 4. Comparison of 
outcomes for the McLaughlin 
procedure: intra- versus 
extraoral approach (n = 33)
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Three (75.0%) patients with transbuccal approach were able to smile without drooping at 
rest and 1 patient (25.0%) was able to smile but presented with sagging at rest. Data on 
patient satisfaction were missing in 19 cases. Ten patients (83.3%) with extraoral approach 
were satisfied by the results of the surgery whereas 2 patients (16.7%) expressed dissatis-
faction. Two (100.0%) patients were content with the results of the intraoral McLaughlin 
approach.

Resting symmetry was achieved in 10 patients (45.5%) having open preauricular tran-
szygomatic surgical approach and in 2 patients (50.0%) with transbuccal approach. For the 
McLaughlin technique and extraoral approach, a total of 40 reoperations (mean 1.9 ± 1.7; 
range 1–8) were documented in 20 patients. Indications for reoperations were acute compli-
cations in 10 cases, incomplete correction or malfunction of correction in 24 cases, 5 cases of 
scarring or pain, and 1 case of overcorrection. 

In the intraoral comparison group, 7 reoperations (mean 2.3 ± 2.3; range 1–5) were 
performed in 3 patients. Reoperations were performed 3 times each because of acute compli-
cations and incomplete correction or malfunction of correction and in 1 case due to scarring 
or pain. Complications occurred in 7 patients in the extraoral McLaughlin cohort and included 
postoperative haemorrhage or haematoma in 3 patients and wound infections and impaired 

■ 21–59 years (n = 6)   ■ ≥60 years (n = 6)
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Fig. 1. Age-related functional out-
comes for Gillies procedure. a Fa-
cial symmetry at rest. b Patient 
satisfaction achieved. c Reopera-
tions (Gillies).
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wound healing in 2 patients each. One patient in the comparison group developed a wound 
infection after surgery. 

Age-Related Functional Outcomes for Patients with Gillies and McLaughlin Surgery
Six patients (50%) having the Gillies procedure were aged 21–59 years and 6 patients 

(50%) were aged 60 years or older. Overall, prior to corrective surgery facial paralysis 
prevented all 12 patients (100%) from being able to perform gentle eyelid closure, whereas 
ectropion was far more common in older patients. Achievement of complete gentle eyelid 
closure was twice as likely in middle-aged compared to older patients. Older patients were 
also twice as likely to require surgical revision of the initial operation due to incomplete 
eyelid closure. In middle-aged patients, the Gillies procedure was able to correct ectropion in 
both patients (33.3%) affected prior to surgery. One middle-aged patient developed ectropion 
following Gillies surgery. The Gillies technique led to correction of ectropion in 2 (33.3%) of 
the 5 (83.3%) patients originally affected. 

Facial symmetry at rest was twice as successful in middle-aged patients, and 83.3% (n = 
5) of older patients later underwent 10 reoperations compared with only 2 reoperations in 
16.7% (n = 1) of middle-aged patients (Fig. 1). The most common indication for reoperations 
was incomplete correction or malfunction of correction in both age cohorts. Overall compli-

■ ≤20 years (n = 5)    ■ 21–59 years (n = 20)   ■ ≥60 years (n = 8)
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Fig. 2. Age-related functional out-
comes for McLaughlin procedure. 
a Facial symmetry at rest. b Pa-
tient satisfaction achieved. c Re-
operations (McLaughlin).
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cation rates were low, with 0% in middle-aged patients and 16.7% in older patients. Data on 
patient satisfaction were available for 4 middle-aged and 5 older patients. Overall satisfaction 
with surgical outcomes was high at 75% in patients aged 21–59 years and 80% in patients 
aged 60 years and older.

The majority of patients undergoing McLaughlin surgery were middle-aged. Prior to 
corrective surgery most patients were not able to smile at all, regardless of age cohort, and 
few presented with gross asymmetries while performing smile movement. Drooping of the 
corner of the mouth was present in 80–100% of patients independent of age. The McLaughlin 
procedure was most successful in producing symmetrical smile movement ability in older 
patients (62.5%) compared with younger (40.0%) and middle-aged patients (47.1%). 
Movement control of the corner of the mouth was similar for all three age groups, ranging 
from 80 to 88.2%. 

After corrective surgery, facial symmetry at rest was achieved in 57.1% of middle-aged, 
50.0% of younger, and 25.0% of older patients (Fig. 2). Thus, reoperations were most 
common in older patients, being performed 15 times. Reoperations were performed in 80% 
of young and 57.1% of middle-aged patients. The most frequently noted indication for reop-
eration was incomplete correction or malfunction of correction across all three groups. 
Acute complications accounted for the second most common indication for reoperations in 
all three age cohorts, affecting younger and older patients approximately 1.5 times as often 
as middle-aged patients. Overall complication rates were low and lowest in middle-aged 
patients at 85.0%. Data on patient satisfaction were available in 14 cases. Patient satis-
faction with outcomes of McLaughlin surgery was very high at 100.0% for younger and 
older patients compared with 71.4% for middle-aged patients. Figures 3 and 4 show pre- 
and postoperative views of a 68-year-old male patient with idiopathic irreversible facial 
paralysis.

a b

Fig. 3. a, b Preoperative view of a 68-year-old male patient with idiopathic irreversible facial paralysis for 3 
years.
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Comparison of middle-aged and older patients regarding patient satisfaction, facial 
symmetry at rest, and complication rates with Fishers’ exact test were all non-significant. The 
respective p values were p = 0.491, p = 0.204, and p = 0.311. Comparison of reoperation rates 
showed a trend towards significance at p = 0.061 with more reoperations performed on older 
patients. 

Discussion

The study findings show that surgical correction of irreversible facial paralysis with the 
Gillies and McLaughlin techniques were associated with high patient satisfaction and 
achievement of full or partial eyelid closure in 75% of all cases as well as smile reanimation 
in 97% of patients operated on. Comparable results have been reported in the literature [7]. 
The low complication rates described in the literature were confirmed in this study [7, 11–14]. 

Further studies have noted that facial reanimation using dynamic surgical techniques 
achieve better results than static operations but are often associated with higher risk of 
failure due to the complexity of the procedure [15, 16]. We found that facial reconstruction 
with single-stage dynamic muscle support techniques rarely achieved resting facial symmetry, 
and many patients later underwent subsequent reoperations for incomplete correction or 
malfunction of correction. Possible explanations are that in most cases, patients with a high 
degree of severity or patients with comorbidities were selected for operation using the Gillies 
or McLaughlin technique alone. Patient age may also have been a factor in functional outcomes, 
with superior functional outcomes and lower reoperation rates noted in middle-aged patients. 

Overall, there is a severe lack of evidence on dynamic muscle support techniques. In a 
retrospective study of 605 patients, temporalis muscle transposition and lengthening 
myoplasty were found to be acceptable options for patients who could not receive free micro 

a b

Fig. 4. a, b Postoperative view of the same patient 12 months following McLaughlin dynamic muscle support, 
SMAS-face-neck lift, and direct brow lift left on the right side.
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neurovascular muscle grafts [17]. One of the few published reviews available suggests that 
clinical results of modified Labbé temporalis myoplasty achieve results comparable to free 
micro neurovascular transfers [18]. The only systematic review on modified temporalis 
myoplasty found clinical results to be equal but surgically less extensive to free muscle 
transfer with the gracilis flap [19].

This study is primarily limited by the small number of patients who had Gillies or 
McLaughlin surgery and missing data which makes interpretation and generalizability of 
results difficult. The small sample size also limited statistical analysis which consisted 
primarily of descriptive statistics. Also, while over 20 unique scoring systems for assessment 
of outcomes of facial reanimation surgery have been published, facial palsy surgeons have yet 
to agree on a standardized set of assessment criteria. Standardized assessment criteria would 
allow comparisons to be drawn when comparing different operative techniques. 

Conclusions

Surgical correction with the Gillies or McLaughlin dynamic muscle support techniques 
yields good clinical results with high patient satisfaction and should, therefore, be included 
as a treatment option for facial reanimation of irreversible facial paralysis. Patient age may 
play a role in treatment outcomes and reoperation and complication rates and should be 
taken into careful consideration during treatment planning, especially in older patients. 
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