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A B S T R A C T

Objectives: Facial nerve injury is one of the most important complications in parotid gland 

surgery. This study aims to identify possible predictive factors for iatrogenic facial paralysis 

in parotidectomy. 

Material and method: We performed a retrospective analysis of cases of parotidectomy in the 

treatment of parotid tumors carried out at a Portuguese Oncology Institute, during a period 

of 25 years. Socio-demographic data, patient’s comorbidities, surgical procedure and tumor 

histopathology were reviewed. 

Results: The study sample consisted of a total of 166 patients (86 males and 80 females), 

with a mean age of 56.9 ± 16.8 years. In 62 cases (37.4 %), some degree of postoperative facial 

palsy was observed. The extent of surgery (rho = 0.177; p = 0.023) and tumor size (rho = 0.159; 

p = 0.045) showed correlation with facial nerve injury. The factors malignancy of the lesion 

(rho = 0.568; p < 0.001), extension of the surgery (rho = 0.485; p < 0.001) and enlargement of 

the excision to the skin (rho = 0.7211; p < 0.001) correlated with the facial nerve sacrifice. The 

percentage of persistent facial palsy was only 7.6%. 

Conclusions: Tumors of larger size and with extension to the deep lobe of the parotid are 

significantly correlated with iatrogenic facial palsy. Malignancy of the lesion and greater 

extension of surgery correlate with facial nerve sacrifice.
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INTRODUCTION 

Salivary gland tumors represent 3-10 % of all head and neck 
neoplasms1. About 80 % of the salivary gland tumors occur in 
the parotid gland2. Surgical intervention is the mainstay of 
treatment for parotid gland tumors3. 

The parotid gland is closely related to the facial nerve. Facial 
palsy (FP) is one of the most serious complications that can 
occur in parotid gland surgery and the primary concern of both 
surgeons and patients. In the literature, the incidence of tran-
sient facial weakness after parotid surgery ranges from 10 % 
to 68 %, and long-term dysfunction ranges from 0 % to 19 %4.

It would be advantageous to be able to predict preopera-
tively the possibility of iatrogenic FP or the need for facial 
nerve sacrifice in parotidectomy, with the aim of a better 
surgical planning and informed consent. Several risk factors 
have been identified for postparotidectomy facial nerve dys-
function, including older age, diabetes, malignancy, larger 
tumor size, tumors involving the deep lobe of the parotid 
gland and revision surgery5-7. However, the described risk fac-
tors vary considerably from study to study. In addition, medi-
cal comorbidities, such as diabetes and hypertension, were 
not included in some of those studies, which complicated 
the retrospective analysis of risk factors for postparotidec-
tomy FP. 

The purpose of this study was to determine possible predic-
tive factors related to the occurrence of FP after parotidectomy 
in the surgical treatment of parotid gland tumors. 

MATERIAL AND METHODS 

This article is a descriptive and longitudinal study. This 
study is in accordance with the ethics standards of the insti-

tute where it was carried out and with the Helsinki declara-
tion. 

Patients

The authors performed a retrospective analysis of cases of 
parotidectomy in the treatment of parotid tumors carried out 
at a Portuguese Oncology Institute. Data was obtained from 
1991 to 2015. This time frame was selected to provide ade-
quate follow-up of at least 1 year. Patients with pre-operative 
FP by previously surgery or malignant tumor infiltration were 
excluded from the study. 

Surgical team

Eight different senior surgeons were involved in the sur-
geries. The surgical team was characterized by an elevated 
homogeneity in technical abilities. In result, the factor surgeon 
experience was not included in the statistical analysis. 

Surgical procedure

After identifying the main trunk of the facial nerve, the over-
lying parotid tissue is meticulously elevated from the facial 
nerve. Sequential branching of the nerve is sequentially dis-
sected, until the entire superficial lobe of the parotid gland 
lying lateral to the facial nerve is delivered. This completes a 
superficial or lateral parotidectomy. If a total parotidectomy is 
indicated, the procedure is extended by meticulous dissection 
of the main trunk and the branches of the facial nerve from the 
underlying parotid tissue in a gentle and atraumatic fashion. 

Factores predictivos de parálisis facial después de la 
parotidectomía: análisis de 166 operaciones

Keywords:

Parotidectomía, nervio facial, 
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R E S U M E N

Objetivos: La lesión del nervio facial es una de las complicaciones más importantes en la 

cirugía de la glándula parótida. Este estudio tiene como objetivo identificar posibles factores 

predictivos de parálisis facial yatrogénica en la parotidectomía.

Material y método: Se realizó un análisis retrospectivo de casos de parotidectomía en el tra-

tamiento de tumores parotídeos realizados en un instituto portugués de oncología durante 

un periodo de 25 años. Se han revisado los datos sociodemográficos, las comorbilidades del 

paciente, el procedimiento quirúrgico y la histopatología tumoral.

Resultados: La muestra del estudio consistió en un total de 166 pacientes (86 hombres y 80 muje-

res), con una edad media de 56,9 ± 16,8 años. En 62 casos (37,4 %) se observó cierto grado de 

parálisis facial postoperatoria. La extensión de la cirugía (rho = 0,177; p = 0,023) y el tamaño 

del tumor (rho = 0,159; p = 0,045) mostraron una correlación con la lesión del nervio facial. Los 

factores malignidad de la lesión (rho = 0,568; p < 0,001), la extensión de la cirugía (rho = 0,485; 

p < 0,001) y la ampliación de la escisión a la piel (rho = 0,7211; p < 0,001) se correlacionaron 

con el sacrificio del nervio facial. El porcentaje de parálisis facial persistente fue solo del 7,6 %.

Conclusiones: Los tumores de mayor tamaño y con extensión al lóbulo profundo de la parótida 

se correlacionan significativamente con la parálisis facial yatrogénica. La malignidad de la 

lesión y una mayor extensión de la cirugía se correlacionan con el sacrificio del nervio facial.
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cular arterial disease 15.7 % (n = 26); diabetes 12.1 % (n = 20); 
dyslipidemia 7.2 % (n = 12); obesity 7.2 % (n = 12).

The surgical procedure was performed on the right parotid 
gland in 82 (49.4 %) and on the left in 84 (50.6 %) cases. Super-
ficial parotidectomy was performed in 114 (68.7 %) and total 
parotidectomy in 52 (31.3 %) of the cases. In 18 cases (10. 8%), 
the surgery was a revision procedure. Concomitant cervical 
lymph node dissection was performed in 15.1 % (n = 25). The 
excision was extended to the skin in 7.2 % (n = 12).

Histopathology revealed a benign in 124 (74.7 %) and malig-
nant tumor in 42 (25.3 %) cases. Pleomorphic adenoma, fol-
lowed by Warthin’s tumor, was the most frequent diagnose 
(Table I). The mean tumor size (largest axis) was 2.8 cm (range: 
0.2 to 10 cm, SD 1.7). The mean tumor thickness was 1.8 cm 
(range: 0.5 to 5.7 cm, SD 1.1).

In 62 cases (37.4 %), some degree of FP was observed post-
operatively. Of these, 12.9 % (n = 8) resulted from facial nerve 
sacrifice by malignant tumor infiltration (therapeutic indica-
tion) (Figure 1). 

In the remaining 87.1 % (n = 54), the injury of the facial nerve 
was involuntary and not detected during the procedure (FP not 
predicted intra-operatively). In these cases, the territory of the 
marginal branch was the most frequently involved (67.2 %). 

In cases of facial nerve sacrifice by malignant tumor infiltra-
tion, it was performed when feasible intra-operatively repair 
with nerve cable grafting. The donor nerve used was usually 
the greater auricular nerve or, in alternative, the sural nerve.

In the group of involuntary (not detected) injury of the 
facial nerve with post-operatively FP, the patients started high 

This allows the salivary tissue lying deep to the facial nerve to 
be delivered while preserving the nerve and its function. 

Superficial parotidectomy was the approach used in cases 
of fine-needle aspiration cytology suggestive of benignity with 
tumor limited to the superficial lobe of the parotid gland. We 
do not support minimal parotid surgery as tumor enucleation. 

Total parotidectomy was performed in cases of fine-needle 
aspiration cytology suggestive of malignancy, in benign tumor 
originating within or with extension to the deep lobe and in 
parotidectomy totalization by tumor recurrence in the remain-
ing gland tissue. 

Facial nerve function was monitored via visual control by 
an assistant surgeon. Electromyographic nerve monitoring 
was not routinely used. 

Facial nerve weakness

Clinical evaluation of both preoperative and postoperative 
facial nerve function was performed via visual control. Post-
operative FP was defined as any objective facial weakness in 
a given area (frontal, zygomatic, buccal, marginal, cervical). 
A persistent FP was defined by any degree of facial weakness 
persisting longer than 6 months postoperatively. Postoperative 
electromyography and electroneurography were not routinely 
performed. 

Variables analysed

The cases were analysed for socio-demographic data (age, 
sex), patient’s comorbidities (hypertension, vascular arterial 
disease, diabetes, dyslipidemia, obesity), surgical procedure 
(laterality, superficial/total parotidectomy, primary/revision 
surgery, concomitant cervical lymph node dissection, enlarge-
ment of the excision to the skin), histopathology (benign/
malignant, tumor dimension) and clinical outcome (involun-
tary FP/facial nerve sacrifice, involved territory of the face, face 
motility recovery). The dimensions evaluated (tumor’s length 
and depth) were obtained from histopathological reports and 
not from clinical staging to give a more precise value. 

Statistical analysis

The authors performed a descriptive analysis of the results, 
using the mean and SD for continuous variables and frequen-
cy for categorical variables. The statistical analysis was per-
formed using Stata 14.0. Spearman’s correlation coefficient 
(rho) was used to evaluate possible factors related to iatrogenic 
FP. The significance level was set at p < 0.05.

RESULTS 

The study sample consisted of a total of 166 patients. There 
were 80 female (48.2 %) and 86 male (51.8 %) patients, with a 
mean age of 56.9 years (range 11 to 95 years, SD 16.8). 

The frequency of the different comorbidities assessed in 
the sample was as follows: hypertension 31.9 % (n = 53); vas-

Table I. Histopathologic diagnosis from the surgical 
specimens

Histopatologic diagnosis n %

Benign 124 74.7

Pleomorphic adenoma 68

Warthin’s tumor 37

Basal cell adenoma 7

Myoepithelioma 4

Salivary duct cyst 3

Oncocytoma 2

Fibrolipoma 2

Lymphoepithelial cyst 1

Malignant 42 25.3

Carcinoma
 epithelial-myoepithelial
 acinar cells
 squamous cell
 cystic adenoid
 mucoepidermoid
 ex-pleomorphic adenoma
  mammary analogue secretory carcinoma (MASC)
 neuroendocrine
 salivary duct 

36
12
7
4
3
2
2
2
2
1

Adenocarcinoma
 acinar cells
 ductal cells

4
2
2

Lymphoma 2
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dose steroids and tailored facial exercises. Complete recovery 
was observed in 77.8 % (n = 42/54) of the patients. In only 
5.6 % (n = 3/54) there was any recovery. Considering the total 
study sample, excluding the cases of facial nerve sacrifice, 
temporary facial nerve dysfunction was observed in 26.6 % 
(n = 42/158), whereas persistent FP occurred in 7.6 % of the 
cases (n = 12/158).

The extension of surgery (rho = 0.177; p = 0.023) and tumor 
size (rho = 0.159; p = 0.045) showed correlation with iatrogenic 
facial nerve injury. The other factors analysed were not found 
to be statistically significant risk factors (Table II). 

The factors malignancy of the lesion (rho = 0.568; p < 0.001), 
extension of the surgery (rho = 0.485; p < 0.001) and enlarge-
ment of the excision to the skin (rho = 0.7211; p < 0.001) cor-
related with the facial nerve sacrifice (Table III).

DISCUSSION 

An accurate informed consent is an important part of the 
preoperative process in any surgery. FP is one of the most seri-
ous complications that can occur in parotid gland surgery. It 
would be advantageous to be able to predict preoperatively the 
possibility of iatrogenic FP or the need for facial nerve sacrifice 
in parotidectomy, with the aim of a better surgical planning 
and informed consent.

The exact mechanism of postparotidectomy FP in the pres-
ence of anatomically intact facial nerve is still poorly under-
stood. Neural elongation was proposed as the most probable 
factor involved in facial nerve dysfunction after surgery of the 
parotid gland. Peripheral nerves have been found to follow a 
peculiar stress-strain curve with zones of straightening and 
elastic elongation, followed by mechanical rupture. Nerve 
elongation of 6 % seems to cause perineurium tears with dis-
turbance of the intrafascicular homeostasis and unrecoverable 
loss of the compound action potencial (neurotmesis). After this 
type of lesion the nerve remains grossly normal, although not 
functional, which may justify the absence of injury perception 
by the surgeon. On the other hand, in less significant neural 

elongation there is no disruption of the endoneurium (neu-
ropraxia or axonotmesis), occurring complete recovery of the 
nerve function after time8. In our series, there was complete 
recovery of the face motility in 77.8% of the patients with post-
operative FP not resulting from facial nerve sacrifice. So, our 
results suggest that most cases of FP postparotidectomy are 
transient and reversible as result of neuropraxia or axonotme-
sis by neural stretching during the dissection. 

Figure 1. Micrograph showing a segment of facial nerve  
with perineural invasion of mucoepidermoid carcinoma. 

H&E stain. 

Table III. Univariate analysis of risk factors for need 
of facial nerve sacrifice

Rho 
(Spearman)

p-value

Age (years) -0.084 0.302

Gender (ref: female) 0.059 0.648

Comorbidities (ref: no)
 Hypertension
 Vascular arterial disease
 Diabetes
 Dyslipidemia
 Obesity

0.223
0.090
0.046
0.121
-0.108

0.082
0.486
0.722
0.351
0.403

Laterality (ref: left) 0.046 0.724

Surgery extension (ref: superficial 
parotidectomy)

0.485 <0.001

Surgery type (ref: primary surgery) -0.002 0.986

Concomitant cervical lymph node 
dissection (ref: no)

0.238 0.063

Enlargement of the excision to the skin 
(ref: no)

0.721 <0.001

Histopatologic diagnosis (ref: benign) 0.568 <0.001

Tumor dimension
 Tumor’s length 
 Tumor’s depth

0.216
0.235

0.097
0.230

Table II. Univariate analysis of risk factors for iatrogenic 
facial palsy (total sample)

Rho 
(Spearman)

p-value

Age (years) -0.009 0.907

Gender (ref: female) -0.053 0.499

Comorbidities (ref: no)
 Hypertension
 Vascular arterial disease
 Diabetes
 Dyslipidemia
 Obesity

-0.021
-0.024
-0.095
-0.071
-0.023

0.786
0.755
0.226
0.362
0.767

Laterality (ref: left) 0.038 0.630

Surgery extension  
(ref: superficial parotidectomy)

0.177 0.023

Surgery type (ref: primary surgery) 0.011 0.887

Concomitant cervical lymph node 
dissection (ref: no)

0.128 0.102

Enlargement of the excision to the skin  
(ref: no)

0.121 0.120

Histopatologic diagnosis (ref: benign) 0.009 0.905

Tumor dimension
 Tumor’s length 
 Tumor’s depth

0.159
0.225

0.045
0.052
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In this series, similarly to other studies, the marginal 
branch was the most frequently involved after parotidectomy. 
This facial nerve branch seems to be more prone to injury dur-
ing parotidectomy. Possible reasons that make the marginal 
branch more liable to be injured and stretched during surgery 
include the relatively fewer connecting anastomoses and its 
thinner diameter and longer tracts embedded in the parotid 
gland. Furthermore, some parotid tumors, such as Warthin 
tumor, have a tendency to be located in the lower pole of the 
parotid gland and, therefore, in the path of this facial nerve 
branch9. 

Previous reports identified different risk factors for post-
parotidectomy FP5-7. In our series, contrary of what we might 
expect, only the extension of surgery and tumor size showed 
correlation with iatrogenic facial nerve injury. A total parot-
idectomy, with excision of the deep lobe of the parotid gland, 
requires a more extensive dissection of the facial nerve with 
an increased risk of neural elongation and mechanical rup-
ture. We performed total parotidectomy in all malignant 
tumors, even if low-graded, in order to address the possible 
intraglandular spread of lymph node metastases, due to the 
anatomical and oncological importance of the deep parotid 
lymph nodes10,11. On the other hand, larger tumor size showed 
to be associated with a more intimate relationship between 
the facial nerve and the tumor, with increased risk of nerve 
stretching, and possible tumor extension to the deep lobe 
of the parotid gland. These risk factors should be taken in 
account in the preoperative evaluation and demand a much 
more careful technique during nerve dissection.

Although not identified in our series, the literature points 
out as risk factors for postparotidectomy FP older age4, dia-
betes7 and revision surgery6. Neural regeneration seems to be 
poorer in aged patients. Animal experiments have shown that 
axonal regrowth of the facial nerve is delayed and the rein-
nervation pattern is pathological altered in aged individuals12. 
Motor nerve conduction velocity and amplitude are lower in 
diabetic patients compared with nondiabetic patients. Also, 
in diabetic patients, the Schwann cells and myelin sheaths of 
nerves are much more prone to damage than in nondiabetic 
patients13. The correlation observed in some studies between 
revision surgery and long-term facial deficits might be explain 
by the greater risk of nerve stretching in revision parotidec-
tomy cases when freeing the fine nerve branches from the 
surrounding scar tissue. Additionally, it is often difficult to dif-
ferentiate scar tissue from small nerve fibers6. 

Sacrifice of the facial nerve is indicated in the presence of 
preoperative FP and tumor encasement or infiltration. Facial 
nerve dissection should always be macroscopically radical, 
avoiding macroscopic residual tumor. To best to our knowl-
edge, we have found no previous studies addressing the pre-
dictive factors of facial nerve sacrifice. The factors malignancy 
of the lesion, extension of the surgery and enlargement of the 
excision to the skin correlated with the facial nerve sacrifice. 
Malignancy of the lesion requires a more aggressive surgical 
approach. In addition, malignant lesions may be associated 
with tumor’s adherence and facial nerve infiltration. Enlarge-
ment of the excision to the skin, as far as we know, was not 
evaluated in previous studies. This procedure is required to 
perform a complete tumoral excision in the presence of a 
malignant tumor with skin extension, and reflects a more 

extensive and aggressive tumor. These factors should be con-
sidered preoperatively for a more accurate informed consent 
about the possibility of facial nerve sacrifice in patients with-
out preoperative FP. 

In the present study, electromyography (EMG) was not rou-
tinely used. Considering the total study sample and excluding 
the cases of facial nerve sacrifice, persistent FP was present in 
7.6 %, which is within the range of long-term FP described in 
the literature using EMG14. In fact, the value of intraoperative 
EMG during parotidectomy is controversial. Previous literature 
data suggest the benefit of neuromonitoring in minimizing 
risk of iatrogenic nerve injury. In contrast, authors refer poor 
sensitivity of intraoperative electromyographic facial nerve 
monitoring, with facial nerve injury being correctly predicted 
only in one fourth of the cases and EMG remaining silent dur-
ing the surgery in 75 % of patients with postoperative FP15. 
Others studies, concluded that EMG in primary parotid sur-
gery, in addition to visual facial observation, not diminish the 
incidence of postoperative FP, not advocating the standardized 
use of facial nerve monitoring in parotid surgery16. Application 
of standardized operation procedure and a high level of the 
operative surgeons’ experience may explain the absence of 
increased risk of FP without intraoperative EMG. 

The exact significance of risk factors of FP postparotidec-
tomy remains controversial, because the inconsistency of find-
ings between the different studies. Data should be confirmed by 
prospective studies with larger number of patients that would 
provide the statistical power to detect associations that may 
be difficult to detect in smaller cohorts or by meta-analysis.

As limitations of the present study we point out its ret-
rospective nature and be based on the experience of only 
one tertiary center. Despite these limitations, this is the first 
study that evaluates the variables concomitant cervical lymph 
node dissection and enlargement of the excision to the skin 
for postparotidectomy FP, and studies the predictive factors 
of facial nerve sacrifice. In addition, cases were reviewed for 
patient’s comorbidities, which could complicate the analysis 
of the predictive factors of FP after parotid gland surgery.

CONCLUSION

FP is one of the most serious complications that can occur 
in parotid gland surgery. Recognize preoperatively the risk 
factors for iatrogenic FP or need for facial nerve sacrifice in 
parotidectomy is advantageous for a better surgical planning 
and informed consent.

A total parotidectomy requires a more extensive dissec-
tion of the facial nerve with an increased risk of neural lesion. 
Large tumors may present a more intimate relationship with 
the facial nerve and extension to the deep lobe of the parotid 
gland. Malignant tumors require a more aggressive surgical 
approach and may be associated with need of facial nerve 
sacrifice for therapeutic purpose. 

The factors age, sex, patient’s comorbidities (hyperten-
sion, vascular arterial disease, diabetes, dyslipidemia, obesi-
ty), lesion laterality, revision surgery and concomitant cervical 
lymph node dissection were not found to be statistically sig-
nificant risk factors for iatrogenic FP or need for facial nerve 
sacrifice in parotidectomy.
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In conclusion, patients should be informed before parot-
idectomy that tumors of larger size and excision of the deep 
lobe of the parotid gland are risk factors for transient and long-
term facial deficits. They should also be informed that malig-
nancy of the lesion and greater extension of surgery correlate 
with facial nerve sacrifice.
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