
http://css.sciedupress.com Case Studies in Surgery 2017, Vol. 3, No. 4

ORIGINAL ARTICLES

Facial nerve paralysis postparotidectomy: A
retrospective review of the prevalence and risk factors
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ABSTRACT

Objective: Facial nerve paralysis is one of the most devastating complications after parotid gland surgery. We aimed to determine
the prevalence and risk factors of facial palsy after parotidectomy.
Methods: We performed a retrospective review of the data from 54 patients who underwent parotid surgery between 2004
and 2015 at a tertiary medical care center. The prevalence of facial nerve paralysis and possible risk factors (demographic
characteristics, tumor characteristics, and operative factors) associated with postoperative paralysis were assessed. Categorical
variables were evaluated using the Fisher’s exact test, and a two-tailed t-test was used to assess the associations between continuous
and binary outcome variables.
Results: The postparotidectomy prevalence of temporary and permanent facial nerve paralysis were 26% and 13%, respectively.
Tumors involving both lobes were significantly associated with permanent facial nerve paralysis (p = .048). Long operative
duration (> 164 minutes) was associated with both temporary and permanent facial nerve paralysis (p = .040).
Conclusions: Operative factors such as operative duration and tumor characteristics such as bilobal involvement increased
the risk of postparotidectomy facial nerve paralysis. Such factors should be considered to reduce the risk of palsy in patients
undergoing parotidectomy.

Key Words: Parotidectomy, Facial nerve paralysis, Palsy, Risk factors, Parotid tumor

1. INTRODUCTION
Salivary gland tumors account for 5% of all head and neck
tumors and most (75%) occur in the parotid gland.[1] Up
to 90.47% of salivary gland tumors are benign, and 79.36%
are located within the superficial lobe.[2] The treatment of

choice is usually surgery;[3, 4] however, because of anatomi-
cal proximity to the facial nerves,[5] permanent facial nerve
injury is one of the most devastating surgical complications
of a parotidectomy. Facial nerve injury can negatively af-
fect a patient’s quality of life, causing cosmetic defects and
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psychological distress.[6]

Permanent and temporary facial nerve injuries after
parotidectomy have been estimated to occur in 4% and 18%
of cases, respectively.[7] Several factors have been associ-
ated with facial nerve injury including a history of malignant
pathology, deep lobe involvement, lack of nerve monitor-
ing, use of diathermy, surgical techniques, revision surgery,
additional neck dissection, and diabetes.[8–14]

In the present study, we aimed to determine the prevalence
of postparotidectomy facial nerve paralysis and to identify
risk factors associated with its development.

2. PATIENTS AND METHODS
All subjects who underwent parotidectomy at King Ab-
dulaziz University Hospital between January 2004 and
May 2015 were identified. Information regarding demo-
graphic factors, comorbidities, tumor depth, tumor size, and
histopathological diagnoses were collected. Additionally,
we collected information about the surgical technique per-
formed, surgeons’ experience level, operative duration, and
the uses of magnifying lenses (loupes), electromyography
(EMG) for nerve monitoring, a nerve stimulator, and the har-
monic scalpel. Permanent facial nerve paralysis was defined
as that persisting for > 1 postoperative year.

The study outcome was facial nerve paralysis, which was
assessed using two formats as (1) binary (absent and either
temporary or permanent paralysis), and (2) categorical (no
paralysis, temporary paralysis, or permanent paralysis). The
present study was approved by the King Abdulaziz Univer-
sity (HA-02-J-008) Research Ethics Board.

Associations between variables (tumor depth, histopathologi-
cal diagnoses, the use of loups, EMG use, nerve stimulator
use, and the type of facial nerve dissection) and binary facial
nerve paralysis were assessed. The relationships between the
remaining factors and the three-category outcome variable
were then examined.

Categorical variables were evaluated using Fisher’s exact
test. A two-tailed t-test was used to assess the associations
between continuous and binary outcome variables. A p-value
of < .05, indicated statistical significance. Statistical analy-
ses were conducted using Stata 12.1 (StataCorp LP, College
Station, Texas, USA).

3. RESULTS
Sixty-five parotidectomies were performed at King Abdu-
laziz University Hospital during the study period. Eleven sub-
jects were excluded because of missing data on facial nerve
paralysis. The final analysis included 54 patients. Patient

and lesion characteristics are shown in Table 1. The majority
of the lesions affected the superficial lobe. The prevalence
rate of postoperative temporary facial nerve paralysis was
double that of permanent facial paralysis. The histopatholog-
ical diagnoses of the lesions are shown in Table 2. Forty-five
tumors were benign, and pleomorphic adenomas were the
most common pathological subtype.

Risk factor analyses for postparotidectomy facial nerve paral-
ysis are shown in Table 3. There was a significant association
between tumor depth and permanent facial nerve paralysis.
The majority of the patients with superficial lobe lesions did
not develop permanent facial nerve paralysis, whereas there
was a high prevalence of permanent facial nerve paralysis
in those with lesions in both the superficial and deep lobes
(both lobes). Cancerous lesions were more likely to be as-
sociated with permanent facial nerve paralysis, although the
association did not reach significance (p = .06). None of
the other variables studied had a significant association with
postoperative permanent facial nerve paralysis in the binary
outcome analyses (see Table 3).

For the categorical outcome analyses (see Table 4), tumor
depth and operative duration were significantly associated
with facial nerve paralysis. Permanent facial paralysis was
associated with lesions involving both the deep and super-
ficial lobes, whereas no paralysis or temporary paralysis
was seen in the majority of patients with superficial tumors
alone. A longer operative duration (> 164 minutes) was
significantly associated with both temporary and permanent
facial nerve paralysis. Diabetes, tumor size, the use of the
harmonic scalpel, and surgeons’ years of experience were
not associated with postparotidectomy facial nerve paralysis.

4. DISCUSSION

Parotid tumors, whether benign or malignant, often require
parotidectomy surgery.[3, 4] In the present study, the preva-
lence of and risk factors associated with facial nerve paralysis
after parotidectomy were evaluated. Tumor depth and opera-
tive duration were significantly associated with facial nerve
paralysis.

We observed significant associations of temporary and perma-
nent facial nerve paralysis with the resection of lesions that
affected both the lobes concomitantly, which was concordant
with previous studies.[8, 9, 11, 12] In addition, long operative
duration was also significantly associated with facial nerve
paralysis as previously reported.[7, 10] In previous studies,
malignant lesions were more likely to be associated with
permanent facial nerve paralysis.[9–11] The present study re-
vealed a similar tendency although the findings did not reach
significance. The associations of these factors with facial
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nerve paralysis might be explained partially by the complex-
ity of excising deep lobe and malignant parotid tumors.

Table 1. Patient and lesion characteristics
 

 

 Variable N (%) 

Demographic factors 

    Age  

 mean (SD) 41.35 (17.40) 

    Sex  

 Male 26 (48.15) 

 Female 28 (51.85) 

Medical factors 

    Diabetes  

 No  42 (80.77) 

 Yes 10 (19.23) 

Lesion nature 

    Tumor size  

 ≤ 4 cm 18 (52.94) 

 > 4 cm 16 (47.06) 

    Tumor depth  

 Superficial lobe 37 (69.81) 

 Deep lobe 5 (9.43) 

 Both lobes 11 (20.75) 

    Histopathology  

 No cancer 45 (84.91) 

 Cancer 8 (15.09) 

Surgical technique and physicians’ experience 

    Use of loupes  

 No 31 (57.41) 

 Yes 23 (42.59) 

    Use of EMG  

 No 40 (75.47) 

 Yes 13 (24.53) 

    Use of a nerve stimulator  

 No  0 (0) 

 Yes 34 (100) 

    Use of the harmonic scalpel  

 No 50 (92.59) 

 Yes 4 (7.41) 

    Type of facial nerve dissection  

 Anterograde  7 (17.50) 

 Retrograde 31 (77.50) 

 Both 2 (5.00) 

    Operation duration   

 ≤ 164 min 29 (53.70) 

 > 164 min 25 (46.30) 

    Postoperative facial nerve paralysis  

 None 33 (61.11) 

 Temporary 14 (25.93) 

 Permanent 7 (12.96) 

    Physicians’ experience  

 ≤ 25 years 33 (61.11) 

 > 25 years 21 (38.89) 

Note. Some cells do not add up to the total because of missing values 

Table 2. Histopathological diagnoses for parotidectomy
among the subjects

 

 

 

 

 

 

 

 
Note. Diagnosis information was missing for one patient 

 

Histopathological diagnosis N (%) 

Pleomorphic adenoma or mixed tumor 24 (45.28) 

Warthin’s tumor (papillary cystadenoma 

lymphomatosum or adenolymphoma) 
13 (24.53) 

Benign lymphoepithelial cell 2 (3.77) 

Basal cell adenoma 2 (3.77) 

Mucoepidermoid carcinoma high grade 1 (1.89) 

Mucoepidermoid carcinoma low grade 1 (1.89) 

Acinic cell carcinoma 3 (5.66) 

Adenocarcinoma 1 (1.89) 

SCC 1 (1.89) 

Other  5 (1.89) 

Previous studies indicated the importance of tumor size re-
garding the rate of facial nerve paralysis, with an increased
risk for large tumors.[7, 10–12] However, the present study did
not observe any differences in paralysis rates according to
tumor size.

The benefit of continuous nerve monitoring using EMG
during parotidectomy has not been confirmed. Sood et al.
showed that EMG decreased the risk of facial nerve injury
during surgery, whereas Grosheva et al. found that EMG did
not decrease the incidence of facial nerve injury.[13, 15] In the
present study, EMG monitoring was not associated with the
rate of temporary or permanent facial nerve injury.

Retrograde dissection guided by the buccal or cervical nerve
branch has been associated with a lower risk of facial nerve
palsy and decreased operative time compared with antero-
grade dissection.[16, 17] A higher risk of developing facial
nerve paralysis has also been noted in patients with advanced
age.[7] Unexpectedly, neither of these factors affected paraly-
sis rates in the present study, although this might be due to
the small sample size employed.

The present study showed that the use of harmonic scalpel
was not associated with a reduction in facial nerve injury.
Muhanna et al. showed that, compared with diathermy, the
use of the harmonic scalpel decreased temporary facial nerve
paralysis.[14] However, the harmonic scalpel was utilized in a
very small proportion of patients in the present study, which
might explain our inability to detect any effect on facial nerve
paralysis.

Although not the case in the present study, previous studies
have suggested that patients with diabetes have an increased
susceptibility to temporary facial palsy.[8] It is noteworthy
that physician’ years of experience and the use of surgical
loupes also had no effect on postoperative facial nerve status.
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Table 3. Associations of selected factors with postparotidectomy facial nerve paralysis
 

 

Variable 
Permanent facial nerve 

paralysis (n = 7) 

Absent or temporary facial 

nerve paralysis (n = 47) 
p-value 

Demographic factors 

    Age    

 mean (SD) 39.57 (20.35) 41.62 (17.08) .775* 

    Sex    

 Male 4 (57.14) 22 (46.81) .699# 

 Female 3 (42.86) 25 (53.19)  

Lesion nature 

    Tumor depth    

 Superficial lobe 3 (42.86) 34 (73.91) .048# 

 Deep lobe 0 (0) 5 (10.87)  

 Both lobes 4 (57.14) 7 (15.22)  

    Histopathology    

 No cancer 4 (57.14) 41 (89.13) .061# 

 Cancer 3 (42.86) 5 (10.87)  

Surgical technique 

    Use of loupes    

 No 5 (71.43) 26 (55.32) .685# 

 Yes 2 (28.57) 21 (44.68)  

    Use of EMG    

 No 5 (71.43) 35 (76.09) 1.000# 

 Yes 2 (28.57) 11 (23.91)  

    Use of a nerve stimulator    

 No  0 (0) 0 (0) --- 

 Yes 2 (100) 32 (100)  

    Type of facial nerve dissection    

 Anterograde  1 (25) 6 (16.67) 1.000# 

 Retrograde 3 (75) 28 (77.78)  

 Both 0 (0) 2 (5.56)  

Note. * 
Diagnosis information was missing for one patient; 

# 
Fisher’s exact test was used; Two-sample t-test was used; Some cells do not add up 

to the total because of missing values 

 

 

Table 4. Associations of selected factors with temporary and permanent postparotidectomy facial nerve paralysis
 

 

Note. Fisher’s exact test was used; Some cells do not add up to the total because of missing values 

 

Variable 
No facial nerve 

paralysis (n = 33) 

Temporary facial nerve 

paralysis (n = 14) 

Subjects with permanent 

facial nerve paralysis (n =7) 
p-value 

Medical factors 

    Diabetes     

 No  24 (75.0) 12 (85.71) 6 (100) .457 

 Yes 8 (25.0) 2 (14.29) 0 (0)  

Lesion nature 

    Tumor size     

 ≤ 4 cm 13 (65.00) 3 (27.27) 2 (66.67) .108 

 > 4 cm 7 (35.00) 8 (72.73) 1 (33.33)  

    Tumor depth      

 Superficial lobe 26 (81.25) 8 (57.14) 3 (42.86) .041 

 Deep lobe 2 (6.25) 3 (21.43) 0 (0)  

 Both lobes 4 (12.50) 3 (21.43) 4 (57.14)  

Surgical technique and physicians’ experience 
    Operative duration      

 ≤ 164 min 21 (65.62) 5 (35.71) 1 (16.67) .040 

 > 164 min 11 (34.38) 9 (64.29) 5 (83.33)  

    Use of the harmonic scalpel     

 No 29 (87.88) 14 (100) 7 (100) .443 

 Yes 4 (12.12) 0 (0) 0 (0)  

    Physicians’ experience     

 ≤ 25 years 19 (57.58) 10 (71.43) 4 (57.14) .716 

 > 25 years 14 (42.42) 4 (28.57) 3 (42.86)  
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The present study had limitations indicating that the results
must be interpreted with caution. For example, the small
sample size constrained our ability to conduct multivariate
analyses to adjust for potential confounders. Furthermore,
while the occurrence or absence of facial nerve paralysis
was clearly documented in all cases, an objective measure of
paralysis such as the House–Brackmann scale was not used
in every case. Nevertheless, to the best of our knowledge,
this is the first study to describe the factors associated with
postparotidectomy facial nerve paralysis in Saudi Arabia. It
is also the first to report the effect of using loupes in parotid
surgery and the physicians’ experience level regarding facial

nerve paralysis postparotidectomy.

5. CONCLUSIONS
The postparotidectomy incidences of temporary and perma-
nent facial nerve paralysis in King Abdulaziz University
between 2004 and 2015 were 26% and 13%, respectively. Tu-
mors concomitantly affecting the superficial and deep lobes
and a long operative duration were significantly associated
with postparotidectomy facial nerve paralysis.
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