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BACKGROUND: Facial nerve weakness is the most common and most 
concerning complication after parotidectomy. Risk factors for this com-
plication following surgery for benign diseases remain controversial.
OBJECTIVES: Review the frequency and prognosis of facial nerve 
weakness after parotidectomy and analyze potential risk factors. 
DESIGN: Retrospective review of medical records.
SETTINGS: Two tertiary care centers.
PATIENTS AND METHODS: We included all parotidectomies per-
formed for benign diseases from January 2006 to December 2018. 
Details about the development and recovery of postoperative facial 
weakness were recorded. Patient, disease and surgery-related vari-
ables were analyzed using bivariate and multivariate analyses to iden-
tify risk factors.
MAIN OUTCOME MEASURES: Frequency, recovery rates and risk fac-
tors for facial nerve weakness
SAMPLE SIZE: 191 parotidectomies, 183 patients, 61 patients with 
facial weakness.
RESULTS: The frequency of postoperative facial weakness was 31.9% 
(61/191 parotidectomies). Among patients with temporary weakness, 
90% regained normal facial movement within 6 months. Steroid ther-
apy was not associated with a faster recovery. Postoperative weakness 
was not associated with age, diabetes, smoking, disease location, use 
of an intraoperative facial nerve monitor or direction of facial nerve dis-
section. Risk factors for temporary weakness were total parotidectomy 
and surgical specimens larger than 60 cubic centimeters. Revision sur-
gery was the only identified risk factor for permanent weakness.
CONCLUSIONS: Larger parotid resections increase the risk of tempo-
rary facial nerve weakness while permanent weakness is mainly influ-
enced by previous surgeries.
LIMITATIONS: Retrospective nature, underpowered sample size, se-
lection bias associated with tertiary care cases.
CONFLICT OF INTEREST: None.
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Parotid surgery is indicated for multiple clinical 
reasons such as benign and malignant tumors, 
chronic parotitis, and sialolithiasis.1 Most parotid 

tumors are located in the superficial lobe, with the ma-
jority (80%) being benign.2 Complete removal of the 
disease while maximally preserving facial nerve function 
remains the main goal of parotid surgery.3 The compli-
cations of parotidectomy are well documented, with 
facial nerve weakness being the most common. Other 
less common complications include salivary fistulas and 
sialocele formation and recurrence.4,5 Additionally, pa-
rotid surgery can result in long-term sequelae such as 
Frey’s Syndrome (gustatory sweating) and hypoesthe-
sia in the distribution of the greater auricular nerve.4,5 

Nevertheless, facial nerve weakness remains the most 
concerning complication for both patients and sur-
geons. This devastating complication can affect eye 
function, appearance, and quality of life.6,7 The reported 
rate of temporary weakness ranges from 9.3% to 64.6%, 
while permanent weakness occurs following 0–8% of 
parotidectomies.4,5,8-12 Malignancy is well established as 
a risk factor; however, the risk factors for facial nerve 
weakness following parotidectomy for benign disease 
remain controversial.11 Old age, diabetes, sialadenitis, 
large tumors, deep lobe involvement, larger resections, 
revision surgery, and long operative duration have all 
been reported as risk factors.1,5,9,10 We conducted this 
study to review the frequency and prognosis of facial 
nerve weakness following surgery for benign parotid 
disease and identify risk factors in our population. 

PATIENTS AND METHODS 
Following institutional review board approval, we con-
ducted a retrospective review of the medical records 
of all patients who underwent parotid surgery in two 
tertiary centers (King Abdulaziz University Hospital and 
King Fahad Medical City) in Riyadh, Saudi Arabia, from 
January 2006 to December 2018. We included patients 
of all ages. Patients who had malignant parotid disease, 
preoperative facial nerve weakness, or intended facial 
nerve resection were excluded. The patient-related 
variables that were recorded included age, gender, 
body mass index (BMI), diagnosis of diabetes, smoking, 
and previous parotid surgery. Disease-related variables 
comprised location and histological diagnosis. Surgery-
related variables included side, direction of facial nerve 
dissection (antegrade vs. retrograde), extent of surgery, 
volume of surgical specimen, surgery duration, and use 
of intraoperative facial nerve monitoring (IFNM). 

Superficial parotidectomy was defined as the com-
plete dissection of the facial nerve main trunk and 
branches and removal of the entire superficial lobe. 

When only a portion of the superficial lobe was re-
moved, it was recorded as a partial superficial pa-
rotidectomy. Total parotidectomy was defined as the 
removal of both superficial and deep parotid lobes. 
Extracapsular dissection defines the removal of a tumor 
with a cuff of normal surrounding tissue without prior 
dissection of the facial nerve. Enucleation was defined 
as removal of the tumor only without surrounding tis-
sue.13

The development of facial nerve weakness after 
surgery was recorded as involving the upper division 
if it was affecting eyebrow elevation or eye closure 
and the lower division if affecting mouth closure or lip 
symmetry. The grade of weakness was recorded us-
ing the House-Brackmann (H-B) grading scale.14 When 
weakness resolved completely upon follow up, it was 
considered temporary, while permanent weakness was 
defined as the failure to regain normal movement with-
in 12 months. The use of steroid therapy and time-to-
resolution (TTR) for temporary weakness were recorded 
and analyzed. Patients who developed facial nerve 
weakness but had inadequate follow up were excluded 
from the subgroup analysis.

The analysis was executed using IBM SPSS for 
Windows, version 23.0. Descriptive statistical data are 
presented as the mean and standard deviation (SD), 
and frequencies and percentages, or the median (in-
terquartile range and minimum and maximum values). 
Depending on the variable analyzed, the t test, Mann-
Whitney U test, or chi-square test were used at the 
bivariate level of analysis to compare subgroups and 
identify associations with facial weakness. Significant 
factors based on the bivariate analysis were selected 
for multivariate analysis using multiple logistic regres-
sion and reported as odds ratios with 95% confidence 
intervals. P values <.05 were considered statistically 
significant.

RESULTS
One hundred and ninety-one parotidectomies were 
performed on 183 patients over the study period. There 
were 92 females and 91 males with a median follow up 
(IQR, range) of 10.0 (21, 0–125) months. Pleomorphic 
adenoma comprised the most common pathological 
diagnosis (51.8%), followed by Warthin’s tumor (23.6%) 
(Table 1). The most common type of parotidectomy was 
superficial parotidectomy (73.3%). The remaining were 
total parotidectomy (13.6%), partial superficial paroti-
dectomy (8.4%), extracapsular dissection (4.2%), and 
enucleation (0.5%). The majority of the surgeries were 
primary (94.2%). The surgical duration ranged from 1 to 
8.2 hours. IFNM was used in 21.5% of parotidectomies. 
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Most facial nerve dissections were carried out in an an-
tegrade fashion (80.1%). The median specimen volume 
was 34.6 cubic centimeters (Table 2).

Postoperative facial weakness
Sixty-one patients developed postoperative facial nerve 
weakness with an overall frequency of 31.9% (61/191 
parotidectomies). None had weakness preoperatively. 
Forty-six patients had temporary weakness and six 
patients had permanent weakness, with an overall fre-
quency of 24% and 3.1%, respectively. In the remaining 
nine patients, the outcome of facial weakness could not 
be determined due to short follow up (<12 months). 
Overall, lower division weakness was most common 
(59%), followed by weakness of both upper and lower 
divisions (29.5%). Isolated upper division weakness was 
the least common (11.4%). Most temporary weaknesses 
(80.4%) were H-B grade III or lower, while most perma-
nent weaknesses (83%) were H-B grades IV–VI (Table 
3). Excluding four patients whose exact TTR was not 
recorded, the median TTR for temporary weakness 
(n=42) was 3.0 months (interquartile range 4.9, range 
0.06–10.0) (Figure 1). Among the remaining 42 pa-
tients, 26.2%, 52.4%, 90%, and 100% regained normal 
facial movement within 1, 3, 6, and 10 months, respec-
tively. Four patients with temporary weakness had no 
record for TTR and thus were excluded from this spe-
cific analysis.

Specimen volume was highly skewed and not uni-
formly distributed as assessed by the Shapiro Wilk test 
(P<.01). The Mann-Whitney U test showed that speci-
men volume was higher for those who had temporary 
facial weakness compared those who had no facial 
weakness (P=.007). There was no significant difference 
in specimen volume for patients with permanent facial 
weakness vs those who had no facial weakness (P=.533).

There was no association with other continuous vari-
ables such as age, BMI, and duration of surgery. The 
bivariate analysis of categorical variables (Table 4) re-
vealed that temporary weakness was significantly as-
sociated with total parotidectomy (TP) (c2=9.737, df=1, 
P=.002) and specimen volume >60 cc (c2=7.364, df=1, 
P=.007). Permanent weakness was significantly associ-
ated with total parotidectomy (P=.02) and revision sur-
gery (c2=22.067 , df=1, P<.001). There was no differ-
ence between those who had superficial parotidectomy 
and those who had extracapsular dissection or partial 
superficial parotidectomy (c2=2.941, df=1, P=.086). 
Postoperative weakness was not associated with differ-
ent age groups, gender, diabetes, smoking, deep lobe 
involvement, use of IFNM, or direction of facial nerve 
dissection. The multivariate analysis demonstrated that 

total parotidectomy (OR 3.2, 95% CI 1.2–8.7, P=.02) 
and specimen volume >60 cc (OR 2.2, 95% CI 1–4.8, 
P=.04) were risk factors for temporary weakness. For 
permanent weakness, only revision surgery (OR 17.7, 
95% CI 2.4–123.9, P=.01) was identified as a risk factor 
(Table 5).

DISCUSSION
In the present study, the rates of temporary and perma-
nent postoperative facial weakness were comparable to 
those in other studies.11,12 Furthermore, steroid therapy 
did not hasten recovery of temporary weakness. This 
finding is supported by a previous randomized trial.15 In 
addition, Tung et al also found that the use of postop-
erative steroids did not reduce the rate of permanent 
weakness.10 Interestingly, in their multivariate analysis, 
they found that a weakness grade greater than H-B III 
was a poor prognostic factor for recovery, which is re-
flected in our finding that most temporary weaknesses 
(80.4%) were H-B III or lower, while most permanent 
weaknesses (83%) were greater than H-B III (Table 3).

Our analysis showed that total parotidectomy and 
larger specimen volumes were risk factors for tempo-
rary weakness. This confirms findings from previous 
studies on the extent of surgery as an important pre-
dictor of postoperative facial function.8,12 Over the past 
decade, multiple publications have suggested that 
limited parotidectomy techniques, such as extracap-
sular dissection and partial superficial parotidectomy, 
do not lead to higher recurrence rates while reducing 
the postoperative weakness associated with complete 
superficial parotidectomy.13,16 However, owing to the 
retrospective nature of and selection bias associated 
with these publications and the lack of randomized tri-

Table 1. Final pathological diagnosis of surgical 
specimens  (n=191 parotidectomies).

Chronic sialadenitis 5 (2.6)

Stone (sialolithiasis) 3 (1.6)

Benign cyst 16 (8.4)

Pleomorphic adenoma 99 (51.8)

Warthin’s tumor 45 (23.6)

Basal cell adenoma 4 (2.1)

Lipoma 4 (2.1)

Benign lymphadenopathy 5 (2.6)

Other rare benign tumors 10 (5.2)

Data are number (%).
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als, the optimal surgical approach for benign parotid 
disease remains controversial.16 One potential disad-
vantage of extracapsular dissection is that it may turn 
out to be insufficient in cases where the final pathology 
unexpectedly reveals a malignancy, thereby exposing 
patients to reoperation or the addition of radiotherapy 
that could have otherwise been avoided had they had 
a complete superficial parotidectomy.17 In our study, the 
frequency of facial weakness was higher in those who 
had superficial parotidectomy (29.3%) as compared to 
those who had partial superficial parotidectomy or ex-
tracapsular dissection (12.5%). However, this difference 
did not reach statistical significance (P=.086). This could 
be due to the percentage of these approaches in our 
centers being smaller than that in the study by Orabona 
et al (12.6% vs 76%) which showed a significant differ-
ence.16 Furthermore, there was no association between 
weakness and the direction of facial nerve dissection. 
Similarly, Stankovic et al found no difference in rates of 
facial weakness between antegrade and retrograde dis-
sections.18

Among the patient factors, only previous parotid 
surgery was a significant risk factor as revision surgery 
significantly increased the risk of permanent weakness 
(OR=17.7). This finding is consistent with previous stud-
ies.3,12 Nevertheless, Guntinas-Lichius et al studied 610 
cases and found that age older than 70 years in addition 
to surgery duration >260 minutes were risk factors for 
temporary weakness.19 We did not find these factors to 
be significantly associated in our study. This could be at-

Table 2. Patient- and surgery-related variables.

Patient-related variable (n=183 patients)

Age (years) 40.7 (14.3, 2-86)

     <18 10 (5.5)

     18 – 60 160 (87.4)

     > 60 13 (7.1)

Gender

    Male 91 (49.7)

    Female 92 (50.3)

Body mass index (kg/m2) 
(median, IQR, range)a 29 (11-148)

     ≤25 55 (30.2)

     >25 127 (69.8)

Current smoker

     Yes 59 (32.2)

Diabetic

     Yes 28 (15.3)

Surgery-related variables (n=191 parotidectomies)

Side of parotid surgery

     Right 100 (52.4)

     Left 91 (47.6)

Surgery 

     Primary surgery 180 (94.2)

     Revision surgery 11 (5.8)

Use of Intraoperative 
facial nerve monitor

     Yes 41 (21.5)

Deep lobe involvement

     Yes 20 (10.5)

Extent of surgery

     Enucleation 1 (0.5)

     Extracapsular dissection 8 (4.2)

     Partial superficial 
     parotidectomy 16 (8.4)

     Superficial parotidectomy 140 (73.3)

     Total parotidectomy 26 (13.6)

Duration of surgery 
(hours)b 3.0 (1.4, 0.125-8.2)

Direction of facial nerve 
dissectionc

     Antegrade 153 (80.1)

     Retrograde 33 (17.3)

Postoperative facial 
weakness

     Temporary 46 (24.1)

     Permanent 6 (3.1)

     Undetermined due to 
     short follow-up 9 (4.7)

Duration of follow up 
(months)  median (IQR, 
range)

10.0 (21, 0-125)

Specimen volume (cc)d 
(median, range) 34.6 (41.9, 3-512)

Data are number (%), mean (standard deviation and range) unless otherwise 
noted. aMissing in 1 patient; bMissing in 5 cases; cMissing in 5 cases; dMissing 
in 4 cases.
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Table 3. Descriptive analysis of facial weakness subgroups. 

Total (n=61) Temporary weakness 
(n=46)

Permanent weakness 
(n=6)

Undetermined due to 
short follow up (n=9)

Division 

   Upper division 7 (11.4) 4 (8.7) 0 3 (33.3)

   Lower division 36 (59.0) 26 (56.5) 4 (66.7) 6 (66.7)

   Both divisions 18 (29.5) 16 (34.8) 2 (33.3) 0

Grade of weakness

   II 31 (50.8) 23 (52.3) 0 8 (88.9)

   III 15 (24.5) 14 (31.8) 1 (16.7) 0

   IV 8 (13.1) 6 (13.6) 1 (16.7) 1 (11.1)

   V   3 (4.9) 1 (2.3) 2 (33.3) 0

   VI 2 (3.2) 0 2 (33.3) 0

Steroid therapy

   No 31 (50.8) 23 (50.0) 4 (66.7) 4 (44.4)

   Yes 30 (46.2) 23 (50.0) 2 (33.3) 5 (55.6)

Data are number (%) 

Figure 1. Time course for resolution of temporary facial weakness.

tributed to our smaller sample size (Type II error). In ad-
dition, postoperative weakness was not associated with 
the presence of concurrent sialadenitis in the final pa-
thology. In contrast, sialadenitis significantly increased 
the risk for postoperative weakness in a study of 162 
cases by Nouraei et al.4

The benefit of IFNM is a topic of debate. Two pro-
spective trials have found no benefit in reducing the 
incidence of postoperative facial weakness.20,21 This is 
in line with our finding. Nevertheless, in the recent ran-
domized trial carried out by Graciano et al, non-moni-

tored patients had significantly more severe weakness.21 

Furthermore, a meta-analysis of 546 patients by Sood 
et al concluded that IFNM decreases the risk of tem-
porary weakness but does not appear to influence the 
incidence of permanent facial nerve weakness.22

In revision surgery, where the facial nerve is more dif-
ficult to identify and dissect due to scarring and fibrosis, 
the use of IFNM may be more useful. The rate of im-
mediate weakness in reoperation cases was reported to 
be statistically lower in the monitored cases.23 However, 
in a study of revision parotidectomies by Makeieff et al, 
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Table 4. Bivariate analysis of factors associated with postoperative facial weakness (includes all patients who developed 
facial weakness regardless of its final outcome).

Postoperative 
facial weakness 

(n=61)
P valuea

Temporary 
weakness 

(n=46)
P valueb

Permanent 
weakness 

(n=6)
P valuec

Age

     <18 4 (40.0) .650 3 (33.3) .703 1 (14.3) .329

     18-60 53 (32.3) 40 (26.5) 5 (4.3)

     >60 4 (23.5) 3 (18.8) -

Sex

    Male 28 (28.6) .306 19 (21.3) .144 4 (5.4) .380

    Female 33 (35.5) 27 (31.0) 2 (3.2)

Body mass index (kg/
m2)

     ≤25 17 (30.4) .739 13 (25.0) .802 3 (7.1) .307

     >25 44 (32.8) 33 (26.8) 3 (3.2)

Current smoker

     No 40 (32.3) .897 31 (27.0) .734 4 (4.5) .918

     Yes 21 (31.3) 15 (24.6) 2 (4.2)

Diabetic

     No 50 (31.2) .644 36 (24.7) .325 5 (4.3) .932

     Yes 11 (35.5) 10 (33.3) 1 (4.8)

Side of parotid 
surgery

     Right 30 (30.0) .641 23 (24.7) .653 4 (5.4) .538

     Left 31 (34.1) 23 (27.7) 2 (3.2)

Surgery

     Primary 55 (30.6) .098 44 (26.0) .881 3 (2.3) <.001

     Revision 6 (54.5) 2 (28.6) 3 (37.5)

Use of intraoperative 
facial nerve monitor

     No 49 (32.7) .679 37 (26.8) .698 6 (5.6) .192

     Yes 12 (29.3) 9 (23.7) -

Extent of surgery

     Less than total 
     parotidectomy 44 (26.7) <.001 35 (22.4) .002 4 (3.2) .020

     Total 
     parotidectomy 17 (65.4) 11 (55.0) 2 (18.2)

Extent of surgery

   Extracapsular 
   dissection + 
   partial superficial 
   parotidectomy

3 (12.5) .086 2 (8.7) .084 1 (4.5) .699

    Superficial 
    parotidectomy 41 (29.3) 33 (25.0) 3 (2.9)
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Postoperative 
facial weakness 

(n=61)
P valuea

Temporary 
weakness 

(n=46)
P valueb

Permanent 
weakness 

(n=6)
P valuec

Direction of facial 
nerve dissection

     Antegrade 54 (35.3) .154 40 (28.8) .313 5 (4.8) .895

     Retrograde 6 (18.2) 5 (15.6) 1 (3.6)

Deep lobe 
involvement 

     No 52 (30.4) .185 40 (25.2) .366 5 (4.0) .480

     Yes 9 (45.0) 6 (35.3) 1 (8.3)

Concurrent 
sialadenitis in final 
pathology

     No 51 (31.3) .553 40 (26.3) .981 4 (3.4) .165

     Yes 10 (37.0) 6 (26.1) 2 (10.5)

Specimen volume

      Less than 60 cc 36 (26.1) .001 28 (21.5) .007 3 (2.9) .066

      60 cc and above 25 (51.0) 18 (42.9) 3 (11.1)

Data are number (%). Statistical comparisons: aDevelopment of any postoperative facial weakness vs none; bDevelopment of temporary facial weakness vs none, 
cDevelopment of permanent facial weakness vs none.

Table 4 (cont.). Bivariate analysis of factors associated with postoperative facial weakness (includes all patients who 
developed facial weakness regardless of its final outcome).

Table 5. Multivariate analysis of the risk factors for temporary and permanent facial weakness.

Temporary facial weakness (n=46)a Permanent facial weakness (n=6)b

Variable P value Odds ratio 95% CI P value Odds ratio 95% CI

Revision surgery 0.01 17.1 2.4-123.9

Total parotidectomy 0.02 3.2 1.2-8.7 0.28 3.5 0.3-34.9

Specimen Volume (cc) >60 0.04 2.2 1.0-4.8 0.57 1.8 0.2-14.0

Dependent variables are temporary weakness vs no weakness (left) and permanent weakness vs no weakness (right). 
aOmnibus c2(2)=12.11, P=.002; R2=.068; bOmnibus c2(3)=11.92, P=.008; R2=.086.

IFNM did not impact the rate of immediate postopera-
tive facial nerve weakness, but significantly reduced 
the duration of surgery as well as the degree and the 
recovery time of weakness.24 Similar results were re-
ported by Liu et al for revision total parotidectomies, 
but not for revision superficial parotidectomies.25

Generally, parotidectomy for benign diseases have 
a small impact on general and symptom-specific qual-
ity of life (QoL).6 Facial nerve weakness is the most 
important complication in the early period and affects 
QoL the most. However, the vast majority recover over 
time.7 Complications that are less likely to diminish 
with time are considered more important problems in 

the long term. Studies on QoL in parotidectomy pa-
tients have shown that Frey’s Syndrome, hypoesthesia 
in the distribution of greater auricular nerve, facial con-
tour asymmetry due to loss of parotid tissue and fear 
from reoperation have more impact on QoL in the long 
term (>12 months).6,7 

Finally, our study is retrospective, and we recog-
nize it may be limited by documentation and prone 
to subjective bias. Nine patients with facial weakness 
(14%) were excluded when we analyzed for temporary 
or permanent weakness due to inadequate follow up, 
and this could have led to a slight difference in the 
reported frequency of each subgroup. Furthermore, 
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we used an underpowered sample size that may have 
introduced a type II statistical error and therefore failed 
to show significant association with factors identified 
in larger studies. The availability of only six cases with 
permanent facial weakness may have limited the va-
lidity of the multivariate analysis. In addition, the data 
were collected from tertiary centers, thus selection bias 

should be considered.
In conclusion, the overall frequency for facial weak-

ness after surgery for benign parotid diseases was 
31.9%. Total parotidectomy and larger resections were 
risk factors for temporary facial weakness. Only revi-
sion parotidectomy significantly increased the risk of 
permanent facial weakness.
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