
375

ACTA OTORHINOLARYNGOLOGICA ITALICA 2017;37:375-386; doi: 10.14639/0392-100X-1089

Head and neck

Parotid tumours: clinical and oncologic outcomes 
after microscope-assisted parotidectomy  
with intraoperative nerve monitoring
Tumori della parotide: risultati oncologici e clinici dopo parotidectomia effettuata 
con l’ausilio del microscopio operatorio ed il monitoraggio intraoperatorio  
del nervo facciale

F. CARTA1, N. CHUCHUEVA1, C. GEROSA2, S. SIONIS1, R.A. CARIA1, R. PUXEDDU1

1 Department Otorhinolaryngology, Università degli Studi di Cagliari, Azienda Ospedaliero-Universitaria di 
Cagliari, Italy; 2 Department of Pathology, Università degli Studi di Cagliari, Azienda Ospedaliero-Universitaria di 
Cagliari, Italy

SUMMARY

Temporary and permanent facial nerve dysfunctions can be observed after parotidectomy for benign and malignant lesions. Intraoperative 
nerve monitoring is a recognised tool for the preservation of the nerve, while the efficacy of the operative microscope has been rarely stated. 
The authors report their experience on 198 consecutive parotidectomies performed on 196 patients with the aid of the operative microscope 
and intraoperative nerve monitoring. 145 parotidectomies were performed for benign lesions and 53 for malignancies. Thirteen patients 
treated for benign tumours experienced temporary (11 cases) or permanent facial palsy (2 cases, both of House-Brackmann grade II). Ten 
patients with malignant tumour presented with preoperative facial nerve weakness that did not improve after treatment. Five and 6 patients 
with malignant lesion without preoperative facial nerve deficit experienced postoperative temporary and permanent weakness respectively 
(the sacrifice of a branch of the nerve was decided intraoperatively in 2 cases). Long-term facial nerve weakness after parotidectomy for 
lesions not directly involving or originating from the facial nerve (n = 185) was 2.7%. Patients treated for benign tumours of the extra facial 
portion of the gland without inflammatory behaviour (n = 91) had 4.4% facial nerve temporary weakness rate and no permanent palsy. 
The combined use of the operative microscope and intraoperative nerve monitoring seems to guarantee facial nerve preservation during 
parotidectomy.
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RIASSUNTO

I pazienti sottoposti ad intervento chirurgico di parotidectomia per lesioni benigne e maligne possono presentare disfunzioni tempora-
nee o permanenti del nervo facciale. Il monitoraggio intraoperatorio della motilità facciale è uno strumento ampiamente riconosciuto 
per la sua utilità nella preservazione del nervo, mentre l’efficacia del microscopio operatorio è stata raramente discussa. Gli autori 
riportano la loro esperienza su 198 parotidectomie consecutive eseguite su 196 pazienti con l’ausilio del microscopio operatorio e 
del monitoraggio intraoperatorio del nervo facciale. Centoqurantacinque interventi sono stati eseguiti per lesioni benigne e 53 per 
neoplasie maligne. Tredici pazienti operati per lesioni benigne hanno presentato un deficit della funzionalità del nervo facciale: 11 
hanno sofferto di paralisi temporanea e 2 di paralisi permanente (entrambe di secondo grado). Dieci pazienti affetti da patologia 
maligna presentavano un interessamento preoperatorio del nervo facciale. Cinque e sei pazienti affetti da patologia maligna senza 
interessamento preoperatorio del nervo hanno presentato un deficit rispettivamente temporaneo e definitivo (in 2 casi il sacrificio di un 
ramo del nervo macroscopicamente infiltrato dalla neoplasia fu deciso solo durante la procedura chirurgica). L’incidenza di paralisi 
definitiva di una singola branca del nervo facciale dopo interventi eseguiti per lesioni che non originavano dal nervo facciale o che 
non lo infiltravano macroscopicamente (n = 185) è stata del 2,7%. I pazienti trattati per tumori benigni non flogistici del lobo superfi-
ciale della ghiandola parotide (n = 91) hanno presentato una paralisi facciale postoperatoria temporanea nel 4,4% dei casi e nessun 
deficit permanente. L’uso combinato del microscopio operatorio e del monitoraggio intraoperatorio del nervo sembra garantire la 
preservazione del nervo facciale nei pazienti sottoposti a parotidectomia.

PAROLE CHIAVE: Tumori parotidei • Deficit del nervo facciale • Monitoraggio del nervo facciale • Parotidectomia microscopio-assistita • 
Ghiandole salivari
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Introduction
Salivary gland neoplasms represent 3% of all head and 
neck tumours, the majority of which originate from the 
parotid 1. Surgical treatment of parotid neoplasms is fo-
cused on complete removal of the tumour together with 
the extra-petrosal dissection of the facial nerve. Although 
parotidectomy is a well-known and safe procedure if cor-
rectly performed, immediate postoperative facial nerve 
weakness may occur in 10% to 40% of patients treated 
for a benign neoplasm 2, whereas permanent postopera-
tive facial weakness has been described in 1% to 7.1% of 
patients 2-8. Malignant lesions are generally related to a 
higher rate of postoperative palsy.
Intraoperative nerve monitoring (NIM) has been associ-
ated with a lower risk of immediate postoperative facial 
nerve palsy in primary cases of parotidectomy 2, while the 
efficacy of the operative microscope during the parotidec-
tomy has been rarely evaluated. The authors report their 
experience on the surgical management of parotid gland 
tumours with microscope assisted parotidectomy (MAP) 
combined with NIM, focusing on postoperative facial 
nerve function and clinical/oncologic outcomes accord-
ing to histology.

Materials and methods
This is a prospective study involving a consecutive co-
hort of 196 patients treated at our Department with MAP 
coupled with NIM from November 2010 to January 
2016. Medical history was collected before admission. 
High-resolution ultrasonography (US), computerised to-
mography (CT), magnetic resonance imaging (MRI) and 
fine needle aspiration cytology (FNAC) were used for 
preoperative evaluation, although not always together. 
Facial nerve function was evaluated preoperatively, on 
the first day after surgery, after one month and at least at 
three months after surgery using the House-Brackmann 
scale 9 completed with the description of the function of 
all the facial nerve branches (frontal, zygomatic, buccal, 
mandibular). Patients underwent superficial (removal of 
all the parotid tissue above the facial nerve) or total pa-
rotidectomy (extended to all parotid tissue including the 
deep lobe of the gland), according to the extension of the 
tumour. We never performed enucleations or extra-capsu-
lar dissections. Neck dissection (levels II-V) and adjuvant 
therapies were performed in case of malignant lesions, 
according to the Oncology Guidelines approved by our 
Institutional Review Board. Facial nerve dissection was 
always performed coupling the intraoperative microscope 
(ZEISS S7, focal length 250 mm) with NIM (Medtronic 
NIM Response® 3.0-4 channels). Typical parameters used 
at our institution are: stimulus intensity of 0.5-0.7 mA, 
duration of the stimulus of 100 μsec, rate of the stimuli 
of 4 bursts/sec and event threshold of 100 μV. Antibiotic 

prophylaxis (ceftriaxone 1 g IV/day) was given at least 
30 min preoperatively; corticosteroids (dexamethasone, 4 
mg/day for 7 days) were used when immediate postop-
erative facial nerve weakness was present. Patients were 
reviewed during this study for the purpose of facial nerve 
dysfunction and oncologic outcome as well as for devel-
opment of symptomatic Frey’s syndrome and numbness 
of the pinna following the sectioning of the great auricular 
nerve (GAN). This study also considered the correlation 
between facial nerve dysfunction, histology and surgical 
complexity (total parotidectomy and superficial parotidec-
tomy, benign neoplasms of the superficial and deep lobe, 
inflammatory lesions of the superficial and deep lobe, 
facial nerve schwannoma, primitive malignant tumours 
of the superficial and deep lobe, lymphomas, normal pa-
rotid gland removed during management of skin malig-
nant neoplasms, metastatic tumours of the parotid without 
skin infiltration or preoperative facial nerve involvement, 
metastatic tumours of the parotid with skin infiltration or 
preoperative facial nerve involvement). Patients with a di-
agnosis of lymphoma were referred for long-term onco-
logic follow-up to the Department of Onco-haematology 
with autonomous follow-up. Survival time was assessed 
from the date of surgery to the date of the last follow-
up visit. 5-year overall survival (OS) and disease-specific 
survival (DSS) rates were calculated using the Kaplan-
Meier method. The statistical significance of the different 
patient populations was tested with the chi-square test, 
considering significance when p was less than 0.05.

Results
During the period of the study, 198 parotidectomies were 
performed on 97 men and 99 women (sex ratio M/F of 
0.98, mean age 56.1 years, range 15-88). The procedure 
was performed on the right side in 95 patients, on the 
left side in 99 patients and bilateral in 2 cases (1 patient 
presented a primary benign neoplasm of both the parotid 
glands and 1 patient underwent bilateral parotidectomy 
for suspicious bilateral metastasis of skin malignancy of 
the scalp). 145 parotidectomies (73.2%) were performed 
for benign lesions and 53 (26.8%) for malignant lesions 
(Table I). 169 patients were evaluated for a chronic swell-
ing of a parotid mass previously confirmed with US, 6 
patients were treated for local recurrence after parotidec-
tomy for benign lesion performed elsewhere, 11 patients 
were treated for possible parotid involvement of cutane-
ous tumours, and 10 patients presented with an advanced 
malignant neoplasm with clinical involvement of the pa-
rotid area. 143 patients (73%) were preoperatively evalu-
ated with MRI with contrast medium; 53 patients (27%) 
were evaluated only with CT with contrast medium (28 
patients affected by malignant lesions were investigated 
only with CT). MRI (41.2%) allowed a preoperative di-
agnosis in 59 cases: 70.9% (44/62) of MRI for pleomor-
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Histologic types No. of parotidectomies % 

Pleomorphic adenoma 70 35.4

Warthin’s tumour1 42 21.2

Salivary cyst 5 2.6

Lymph epithelial cyst 2 1

Epidermoid cyst 2 1

Branchial cyst 1 0.5

Mucopapillary cyst 1 0.5

Inflammatory lymphonode 2 1

Sjogren’s syndrome 1 1

Lithiasis 1 0.5

Inflammatory degeneration 1 0.5

Masson’s tumour 1 0.5

Cystadenoma 3 1.5

Lymph node 2 1

Basal cell adenoma 1 0.5

Haemangioma 1 0.5

Lymphangioma 1 0.5

Fibrosis 1 0.5

Follicular hyperplasia 1 0.5

Chronic cystic hyperplasia 2 0.5

Schwannoma 1 0.5

Oncocytoma 1 0.5

Lipoma 1 0.5

Connective substitution 1 0.5

TOTAL BENIGN LESIONS 145 73.2

Metastasis of skin malignancy
15 squamocellular carcinomas 
1 melanoma 
1 Merkel’s tumour

172 8.7

Metastasis of renal malignancy 1 0.5

Adenocarcinomas 113 5.6

Carcinoma on pleomorphic adenoma 3 1.5

Mucoepidermoid carcinoma 44 2

Oncocytic carcinoma 1 0.5

Myoepithelial carcinoma 1 0.5

Neuroendocrine carcinoma 1 0.5

Lymphoma 6 3

Normal parotid gland (associated with neck dissection) 85,6,7 4

TOTAL MALIGNANT LESIONS 53 26.8

ALL 198 100

¹ 1 patient underwent bilateral parotidectomy for bilateral Warthin’s tumour
2 Facial nerve neoplastic infiltration was evident preoperatively in 7 cases.
3 Facial nerve neoplastic infiltration was evident preoperatively in 1 case.
4 Facial nerve neoplastic infiltration was evident preoperatively in 1 case.
5 1 patient was submitted to bilateral parotidectomy for suspicious bilateral metastasis of squamous cell carcinoma; histology revealed the carcinoma in only one parotid gland.
6 1 patient was submitted to parotidectomy with radical neck dissection for head and neck melanoma; histology did not reveal the melanoma in the parotid gland.
7 A facial nerve deficit was preoperatively due to the neoplastic involvement of the nerve from the zygomatic skin malignancy in 1 case.

Table I. Parotid tumours.
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phic adenomas allowed pre-operative diagnosis, while 
only 13.3% (4/30) of MRI were reliable in pre-operative 
diagnosis of Warthin’s tumour. CT and/or MRI allowed 
preoperative diagnosis of malignant lesion of the parotid 
in 18 cases (34%), in 24 cases (45.3%) it confirmed the 
parotid lesion but could not predict the benign or malig-
nant nature, and was negative in 11 cases (20.7%) whose 
definitive histological analysis confirmed the presence of 
carcinoma. FNAC was performed in 37 patients (18.9%), 
and was predictive in 22/37 lesions (accuracy of 59.5%). 
FNAC diagnosis of pleomorphic adenoma was predictive 
in 100% of cases (n = 9), while FNAC was diagnostic 
in 50% of cases of Warthin’s tumour (2/4 patients). Pa-
tients with a cytological diagnosis of benign tumour of 
the parotid (n = 19) was benign in 18 cases, while 1 was  
malignant. Patients with FNAC suspicious for malignan-
cy (n = 5) underwent neck dissection during the same pro-
cedure after intraoperative histological confirmation (4/5 
resulted pN+), patients with non-diagnostic FNAC (n = 
13) were submitted in 11 cases to parotidectomy alone 
(definitive diagnosis showed 2 primary malignancies, 1 
lymphoma and 8 benign lesions), in 1 case to a delayed 
neck dissection after histological diagnosis of primitive 
parotid malignancy, and in 1 case with obvious clinical 
malignant behaviour, to parotidectomy with neck dissec-
tion performed during the same general anaesthesia after 
intraoperative histological confirmation of the malignant 
nature of the lesion. Trans-nasal intubation was always 
performed to avoid the retrograde move of the angle of 
the mandible due to the oro-tracheal tube, improving the 
space for nerve identification. A superficial parotidectomy 
was performed in 140 cases (70.7%) and a total parotidec-
tomy in 58 cases (29.3%). Thirty-eight tumours (19.2%) 
involved the deep lobe of the parotid gland (28 benign ne-
oplasms, 3 malignant lesions and 7 inflammatory lesions). 
The sacrifice of single branches of the nerve involved by 
the tumour was necessary in 13 cases: in 10 patients, the 
involvement of the nerve was preoperatively obvious, in 
2 cases it was evident only intraoperatively (neural inva-
sion was definitively confirmed by histology as shown in 
Fig. 1) and in 1 case the tumour was originating from the 
nerve; in 4 cases GAN grafting was performed in the at-
tempt to restore the nerve continuity. Two parotidectomies 
were performed during management of a head and neck 
melanoma. In 28 cases the parotidectomy was associated 
with a selective or modified radical neck dissection, in 3 
cases it was associated with the removal of the pinna, and 
in 8 cases it was widely extended to the facial skin and 
required a reconstructive procedure (2 pectoralis major 
pedicled flaps, 2 platysma pedicled flaps, 3 free flaps of 
rectus abdominis, and 1 forearm free flap). Three patients 
underwent delayed neck dissection after histological di-
agnosis of parotid malignancy.
Average operation time for benign lesion was 221 min 
(range of 120-350). Mean hospitalisation time was 4.3 

days (2.4 days for patients submitted to parotidectomy 
alone and 7.7 days for patients submitted to more invasive 
procedures). Postoperative complications occurred in 17 
patients (Table II). Bleeding always required surgical re-
vision of the haemostasis, while other complications like 
seroma, salivary fistula and infection were managed by 
antibiotics and conservative procedures. 
Among the benign pathologies (n = 145), 11 showed a 
temporary (7.6%) and 2 a permanent weakness (1.4%) 
of the facial nerve. The 11 temporary weaknesses were 
grade II in 8 cases and grade III in 3 cases, with a mean 
recovery time of 2.3 months (0.2-6 months); in 3/11 cas-
es the tumour involved the deep lobe of the gland and in 
4/11 cases the lesion (inflammatory) presented multiple 
adherences to the nerve. The 2 permanent palsies were 
of grade II and involved one single branch of the nerve: 
the first was observed after total parotidectomy for an in-
flammatory cystic lesion of the para-pharyngeal portion 
of the parotid gland adhering to the marginal mandibular 
branch, and the second after superficial parotidectomy for 
a schwannoma originating from the zygomatic branch of 
the facial nerve. Among the malignancies, 10/53 proce-
dures were performed in patients with preoperative fa-
cial nerve weakness that did not improve after treatment; 
patients without preoperative facial nerve deficit experi-
enced a temporary weakness in 5/43 cases (11.6%), while 
in 6/43 cases (14%) presented a permanent deficit (in 2 
cases the palsy was due to the surgical removal of a pe-
ripheral branch of the nerve macroscopically involved by 
the tumour, and in 3 cases it was observed after parotidec-
tomy associated with selective neck dissection). 
Temporary and permanent facial nerve weakness rates af-
ter superficial and total parotidectomy in patients without 
preoperative deficit were 7.1% (10/140) and 3.6% (5/140) 

Fig. 1. H&E (20X): squamous cell carcinoma perineural involvement. The 
patient did not show any preoperative facial weakness, but intraoperatively 
the mass showed important adherences to a branch of the nerve that was 
resected.
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vs. 12.5% (6/48) and 6.25% (3/48) respectively. Patients 
treated for benign tumours of the extra-facial portion of 
the gland without inflammatory behaviour (n = 91) had 
4.4% facial nerve temporary weakness rate and no perma-
nent palsy. Patients without preoperative facial weakness 
undergoing superficial or total parotidectomy associated 
with neck dissection showed a 11.1% rate (2/18) of defini-
tive deficit of the mandibular branch of the nerve; perma-
nent facial nerve weakness after parotidectomy for benign 
and malignant lesions not directly involving or originating 
from the facial nerve was 2.7% (5/185). The degrees and 
branches involved are detailed in Table III. After surgery, 
15 patients treated for malignancy underwent adjuvant ra-
diotherapy (50–60 Gy, associated with chemotherapy in 5 
patients). Two patients with melanoma underwent adjuvant 
chemotherapy.
No recurrences have occurred after surgery for benign le-
sions to date. Among the malignancies, 46 patients were 
included in regular oncologic follow-up at our Depart-
ment; mean follow-up period was 20 months (range of 
3 month-5 years). Two patients experienced local recur-
rence and underwent chemoradiotherapy, 2 patients (1 
diagnosis of melanoma and 1 Merkel carcinoma) expe-
rienced neck skin relapse and underwent salvage surgery 
followed by chemotherapy and radiotherapy, respectively, 
3 patients experienced distant metastasis and underwent 
chemotherapy. Thirty-five patients were alive with no evi-
dence of parotid tumour-related disease at the last follow-
up, while 5 patients died of disease and 6 patients died 
for other causes. DSS and OS for the cohort of patients 
followed-up in our Department (n = 46) were 83% and 
70.6%; patients with primary malignancy of the parotid 
(n = 22) showed DSS and OS of 85.6% and 81.3%; pa-
tients with metastatic squamous cell carcinoma involving 
the parotid (n = 15) showed DSS and OS of 90.9% and 
53.8%; patients submitted to parotidectomy for suspi-
cious metastasis of squamous cell carcinoma, but negative 
at histology (n = 6) presented DSS and OS of 100%; pa-
tients with preoperative facial nerve weakness/skin infil-
tration (n = 10) presented DSS and OS of 85.7% and 45%; 
patients without preoperative facial nerve weakness/skin 
infiltration (n = 36) presented DSS and OS of 80.3% and 
74.6%; patients with node metastasis (n = 17) presented 
DSS and OS of 76.4% and 54.3%; patients without node 

metastasis (n = 29) presented DSS and OS of 87% and 
80.4% (Fig. 2). 
All patients experienced postoperative auricular numb-
ness; at present (or at the last examination for patients died 
during the follow-up), 133 patients still report numbness 
in correspondence of the inferior lobe of the pinna: 44.7% 
who underwent parotidectomy in 2011, 65.9% of those 
treated in 2012, 67.5% of those treated in 2013, 90.2% of 
those treated in 2014 and 97.2% of those treated in 2015. 
Thirty-five patients experienced a Frey’s syndrome after 
parotidectomy performed for benign tumour (n  =  145). 
No patients experienced first bite syndrome.

Discussion
A large variety of benign and malignant tumours can arise 
from the salivary glands 10, therefore, when a localised 
parotid mass is detected, it requires a specific diagnostic 
work-up focusing on evaluating the risk of malignancy, 
since it changes the prognosis and the attitude toward the 
facial nerve 11. High-resolution US, conventional MRI 
and CT with contrast medium are commonly used for 
evaluating parotid masses 12 13. We used, when possible, 
MRI for preoperative evaluation, but in patients previous-
ly evaluated with adequate CT scan images, we did not 
ask for further imaging. Preoperative diagnostic assess-
ment also takes advantage of FNAC, a minimally invasive 
technique with a recognised role in cytological diagnosis 
of patients with salivary gland tumours, with reasonable 
sensitivity and specificity 14. Nevertheless, the interpreta-
tion of FNAC of salivary gland lesions could be a great 
challenge for cytologists: the material provided by FNAC 
may contain poor diagnostic elements and there are some 
rare tumours that can cause confusion 15 16. Piccioni et al 17 
reported sensitivity and specificity rates of 81% and 99%, 
respectively, excluding non-diagnostic procedures; how-
ever, the analysis of all the procedures of the same study, 
diagnostic and non-diagnostic, shows an accuracy rate of 
77.3% (136 reliable diagnoses in 176 procedures). FNAC 
has been employed in our Department since 2010, with an 
accuracy of 59.5%, in preoperative differential diagnosis 
of benign to malignant neoplasms. The experience of the 
pathologist is considered fundamental in FNAC 15 18. Ac-
cording to the literature, we consider that FNAC contribute 
to, but cannot substitute overall diagnostic assessment 19. 

Complications Benign tumour vs. Malignant tumour Superficial parotidectomy vs. Total parotidectomy

Bleeding 5 4 6 3

Wound infection 1 - - 1

Salivary fistula - 1 1 -

Seroma 5 1 6 -

TOTAL 11 6 13 4

Table II. Postoperative complications.
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We do not use it systematically when clinical and radio-
logic evaluations appeared enough to diagnose a benign 
lesion since the FNAC would not have modified the thera-
peutic approach. In only one patient with definitive histol-
ogy showing malignancy, non-diagnostic FNAC was con-
sidered responsible for a delayed neck dissection. In the 
presence of a parotid lesion, it is mandatory that complete 
removal of the tumour is performed in form of enuclea-
tion/extra-capsular dissection (the removal of the entire 
lesion, without sacrifice of parotid tissue) and superficial 
or total parotidectomy with the complete excision of the 
gland including the tumour in healthy margins. Parotid 

dissection is based on the anatomical knowledge of the 
extra-temporal facial nerve course and its branches. The 
classic approach to parotidectomy is anterograde from 
the main trunk of the VII cranial nerve to the peripheral 
branches. The main trunk of the nerve is identified and 
isolated where it emerges from the stylo-mastoid foramen, 
through the three classical landmarks: mastoid tympanic 
sulcus, the “pointer” and the posterior belly of the digas-
tric muscle 20. We routinely perform anterograde dissec-
tion with superficial or total parotidectomy, but in three 
cases of voluminous tumour arising from the superficial 
lobe of the gland with wide contact between the deepest 

Histological type Number of 
procedures

Immediate temporary facial 
nerve weakness

Permanent facial 
nerve weakness

Frey’s 
syndrome

Recurrence

Benign neoplasms of the 
superficial lobe

91 4
1 Grade II – Marginal mandibular

2 Grade II – Buccal 
1 Grade III – Marginal mandibular

0 18 0

Benign tumours of the deep lobe 28 3
2 Grade II – Marginal mandibular
1 Grade III – Marginal mandibular 

0 7 0

Inflammatory tumours of the 
superficial lobe

18 2
1 Grade II – Marginal mandibular 
1 Grade III – Marginal mandibular

0 7 0

Inflammatory lesions of the deep 
lobe

7 2
1 Grade II – Marginal mandibular 
1 Grade III – Marginal mandibular

1
Grade II – Marginal 

mandibular

3 0

Schwannoma 1* 0 1
Grade II – Zygomatic

0 0

Primary malignancy of the 
superficial lobe without 
pre-operative facial nerve 
involvement

16** 3
2 Grade II – Marginal mandibular
1 Grade III – Marginal mandibular

3
2 Grade II – Marginal 

mandibular
1 Grade III – Frontal

3 0

Primitive malignancy of the deep 
lobe without pre-operative facial 
nerve involvement

3 0 2
1 Grade III – Marginal 

mandibular
1 Grade III – Zygomatic

0 0

Lymphomas 6 0 1
Grade III – Zygomatic

1 -

Normal parotid gland removed 
during the management of skin 
malignant neoplasms

7 1
Grade II – Marginal mandibular

0 2 0

Parotid metastasis of renal 
malignancy without skin 
infiltration or preoperative facial 
nerve involvement

1 0 0 0 0

Parotid metastasis of skin 
malignancies without skin 
infiltration or preoperative facial 
nerve involvement

10 1
Grade II – Marginal mandibular

0 2 0

Primitive or metastatic parotid 
malignancies with skin 
infiltration and preoperative 
facial nerve weakness

10 - 10 0 2

TOTAL 198 16 18 43 2

*The tumour originated from the nerve and required the sacrifice of a minor branch.
**2 procedures required sacrifice of a peripheral branch of the nerve that was directly involved by the neoplasm.

Table III. Postoperative outcomes according to surgical complexity.
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aspect of the tumour and the main trunk of the nerve, we 
performed a retrograde dissection, starting from the iden-
tification of the frontal branch being the most superficial 
in the close proximity to the incision, and no postopera-
tive facial nerve weakness was observed. Extra-capsular 
dissection through a standard preauricular approach is re-
ported in the literature, abandoning the concept of formal 
dissection of the nerve with minimal dissection of parotid 
tissue 21. Mantsopopulos et al. 22 suggested that this tech-
nique may be applied in cases of a superficially located 
mobile lesion or in cases of pleomorphic adenoma arising 
from the pharyngeal portion of the parotid after digastric 
muscle sectioning (trans cervical approach), while a more 
radical procedure requiring dissection of the facial nerve 
and its branches should be reserved only after detection of 
malignancy in frozen sections of an extra-capsular speci-
men. He reported a 1.9% rate of postoperative permanent 
facial palsy after extra-capsular dissection for benign neo-
plasms of the superficial lobe. We observed a lower inci-
dence of facial palsy (4.4% temporary weakness rate and 
no permanent palsy) after superficial parotidectomy per-
formed for well-defined benign tumours of the superficial 
lobe of the parotid gland, and we do not agree with the 
extra-capsular dissection also on the basis of our personal 
histological findings of pleomorphic adenomas that lack 
of a capsule (Fig. 3). Superficial parotidectomy in experi-
enced hands moderately increases surgical time compared 
to extra-capsular dissection, but we believe that it is re-

warding in terms of facial palsy and risk for recurrences, 
allowing to remove intraparotid lymph nodes, avoiding 
asymmetry of the parotid region and reducing the chances 
to leave metachronous Warthin’s tumours. Nevertheless, 
extra-capsular dissection has to be performed in the major-
ity of tumours of the deep lobe of the parotid, where the 
glandular parenchyma is very limited or, when the tumour 
of the superficial lobe is in close contact with the nerve; 

Fig. 2. Survival rates according to different risk factors in malignancies.

FN = facial nerve
NED = not evidence of disease

Fig. 3. H&E: microscopic view (a & b 10X, c & d 20X) of a discontinuous 
capsule of a pleomorphic adenoma. The removal of the lesion by superficial 
parotidectomy leaving a border of glandular parenchyma along the tumour 
allowed complete removal of the lesion.
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in these cases a blunt dissection, usually performed by 
the finger of the surgeon, represents the most frequently 
performed technique. Spillage of the tumour after an ac-
cidentally interrupted capsule is indeed the main cause of 
single or multiple recurrences, while complete removal of 
the lesion without spillage of the tumour, leaving a bound-
ary of parenchyma along the tumour can be obtained only 
after the complete visualisation of the facial nerve. Fur-
thermore, the experience of the surgeon arises only from 
routine careful dissection of the nerve that may be impera-
tive in challenging cases, such as voluminous tumours, re-
currences and chronic inflammation. Witt et al. observed a 
higher tumour recurrence rate after extra-capsular dissec-
tion (3%) than after superficial parotidectomy (0.3%) with 
a p < 0.05 23. Colella et al. also reported lower recurrence 
rates after total or superficial parotidectomy (0.01% and 
0.02% respectively) compared to those reported after extra-
capsular/enucleation (0.08%) 24.
On the contrary, Albergotti et al. did not observe difference 
in tumour recurrence after superficial parotidectomy vs. 
extra-capsular dissection, with a significantly lower rate of 
transient facial nerve paresis after extra-capsular dissection 
and no difference in permanent facial paralysis between 
the two procedures 25. In the present series we did not ob-
serve spillage of the tumour as a consequence of accidental 
rupture of the capsule, and we did not observe recurrence 
of benign tumours. Facial nerve injury is the most signifi-
cant complication of parotidectomy 2. Postoperative facial 
weakness may be due to the section of the nerve, intraop-
erative trauma (thermal trauma, compression or stretching), 
or ischaemia, when neoplasms adhere to the nerve and re-
quire a dissection with the sacrifice of the “vasa nervorum”. 
Nerve damage is classified as neurapraxia, axonotmesis, 
and neurotmesis, largely based on the degree of injury, 
which ranges from microscopic to macroscopic 26. When 
the anatomy of the nerve is preserved, the facial deficit 
should resolve within 12 weeks 27, after this time all defi-
cits could be considered definitive with low chance of re-
gression. House-Brackmann is a common and reproduc-
ible tool developed to quantify facial function in six steps 
from normal (I) to total paralysis (VI). Since it doesn’t 
fully correlate with facial function of each of the branch-
es 28, in our study we added the description of the function 
of each single branch, with main attention to the marginal 
mandibular branch. 
Intraoperative facial nerve monitoring is widely used in 
otology, neurotology, and skull base surgery 2 29 30. The 
goals of NIM during parotidectomy are the same as those 
during otology and neurotology: early facial nerve iden-
tification, warning the surgeon of unexpected facial nerve 
stimulation, mapping of the course of the nerve, reduc-
tion of mechanical trauma to the nerve and evaluation and 
prognosis of nerve function at the end of the procedure 31. 
Facial nerve monitoring is a safe procedure: facial nerve 
injury due to voluntary overstimulation is almost impos-

sible, since electrically evoked facial nerve responses dur-
ing electrophysiological facial nerve monitoring are ob-
tained using a safe pulsed nerve probe, and the intensity 
of the stimulus is preoperatively established. 
In our protocol, the setting of the stimulation was never 
greater than 0.7 mA. Other complications may be due to 
nerve electrodes such as skin infection and bleeding, but 
these are rare with sterile techniques and proper needle 
electrode placement and removal. There is a statistically 
significant reduction in postoperative facial nerve weak-
ness in patients treated with the aid of NIM 2 32, and post-
operative facial dysfunction can be presumed intraopera-
tively by an elevated nerve response (> 0.5 mA) 32. 
In the present series, NIM was mainly used as a warning 
of initial stressing of the nerve inducing the surgeon to 
change the dissection and waiting for the silencing of the 
spontaneous bursting of the involved branch. We believe 
that such a policy can play an important role in reduc-
ing immediate postoperative facial nerve weakness as de-
scribed by different authors 2 30. 
Microsurgery is a discipline of multiple ENT subspecial-
ties requiring optical magnification and 3D view. The mi-
croscope is an important tool for the success of many of the 
most complex and difficult surgical procedures in medicine 
today 33. The interchangeable lenses (200-400 mm) allow 
a working distance that is appropriate to the depth of the 
various surgical approaches in otolaryngology 34. MAP im-
proves the surgeon’s view, with better magnification and 
resolution, and better and more stable light source, allow-
ing for fine discrimination of the terminal branches of the 
facial nerve from the vessels and the salivary ducts, even 
when neoplasms deeply adhere to the nerve (Fig. 4). Con-

Fig. 4. Microscopic assisted dissection of the perinevrium in a malignancy.
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sequently a more fine dissection can be performed with 
precise haemostasis around the vasa nervorum, with reduc-
tion of postoperative facial nerve dysfunction rate. Average 
operation time for benign lesion was 221 minutes (range 
of 120-350). In our series, the mean operative time also 
includes procedures in which the identification of the fa-
cial nerve was performed by surgeons in training, which 
explains the longest operative times observed.
Facial nerve preservation rate changes according to differ-
ent studies (Table IV) 2 6 21 35-42. Cristofaro et al. reported a 
transient and definitive facial paralysis rates significantly 
more frequent after superficial parotidectomy than after 
extra-capsular dissection (20% versus 4.5%, and 2.2% 
versus 0%, respectively), involving mainly the mandibu-
lar branch in both techniques 35. In our series, the MAP 
used together with the NIM was associated with very 
limited postoperative facial weakness rates: after proce-
dures performed for benign lesions, and all the definitive 
weaknesses were limited to one peripheral branch and of 
grade II according to the House-Brackman classification. 
Patients treated for benign tumours of the extra facial por-
tion of the gland without inflammatory behaviour (n = 91) 
experienced 4.4% facial nerve temporary weakness rate 
and no permanent palsy. In the literature, inflammatory le-
sions adherent to the nerve are associated with postopera-
tive facial weakness 43. In our study, inflammatory lesions 
of the deep lobe showed a higher risk of postoperative 
facial nerve temporary and definitive deficits (p = 0.005); 
nerve trauma could be due to adherences and fibrosis 
between the facial nerve and the gland. The 14% rate of 
postoperative permanent facial nerve weakness of an iso-
lated branch in our patients treated for malignant lesions 
without symptomatic preoperative facial nerve involve-
ment (see Table III) is strictly related to the following 

causes: when perineural involvement is intraoperatively 
demonstrated without preoperative facial nerve palsy, if 
it is a minor branch, we tend to sacrifice the branch and 
perform nerve grafting, and, in addition, we observed that 
parotidectomy associated with neck dissection is related 
to a higher permanent palsy of the marginal mandibular 
branch (11.1%), probably due to excessive manipulation 
of the exposed nerve during neck dissection. In addition, 
the extensive devascularisation of the nerve may increase 
the risk of postoperative weakness, as observed in our to-
tal parotidectomies.
Abscesses are uncommon complications and rarely re-
quire surgical revision 44; we never observed this com-
plication in our series. Bleeding and haematomas occur 
after 3-7% of procedures 3. In the present series, immedi-
ate bleeding requiring revision was observed after 4.5% 
of the parotidectomies, and it was generally due to the 
accidental cauterisation of the branch of the stylomastoid 
artery that we think should be constantly ligated. Frey’s 
syndrome after parotidectomy has been reported in 18%-
50% of cases 6. In our series, it was observed in 24.1% 
of patients treated for benign pathology. Surgical and 
non-surgical treatments of Frey’s syndrome have been 
proposed, but the outcomes are disappointing since only 
temporary relief is achieved 45. 
The GAN is frequently sacrificed during parotid surgery 
especially if runs close to the tumour, with consequent 
numbness around the ear lobe but a modest impact on pa-
tient quality of life 46. Moretti et al. suggest that saving 
as many branches of the GAN as possible during parotid 
surgery could be useful in reducing hypo-dysaesthesia 47. 
In the present study we noticed that numbness decreases 
progressively over time and is not reported as a main post-
operative problem by patients. 

Source No. of cases Temporary Permanent

Present work (benign tumours) 145 7.6% 1.4%

Cristofaro 
(superficial parotidectomy)

45 20% 4.5%

Reza Nouraei 162 40.3% 1.2%

George and McGurk 
(extracapsular dissection)

156 3% 1%

Ciuman 196 6.5% 2%

Goutinas-Lichius 2006 937 25% 6%

Upton 237 18% 1.2%

Koch 492 32.7% 2.3%

Goutinas-Lichius 2004 295 27% 5%

Yuan 626 23.16% 4.15%

Laccourreye 229 5.7% 3.9%

Greer Albergotti 397 20.4% 1.1%

O’Brien 2003 355 27% 2.5%

ALL SERIES 4272 22.4% (N = 957) 3.4% (N = 145)

Table IV. Postoperative facial nerve weakness reported in the literature.
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First bite syndrome is facial pain localised in the parotid 
area and associated with severe cramps or spasms; al-
though it has been estimated to occur after 9.6% of all 
procedures 48, we did not observe this condition in our 
series. 
Surgical incision and the removal of parotid tissue impact 
aesthetically on a visible area of the head and neck, but 
in literature only a small percentage of patients complain 
of scar and/or depression of the surgical area 34. In our 
series, scar was commonly related to the Blair’s incision 
more frequently used in elderly or males, but in females, 
if requested and possible in relation to the site and size 
of the tumour, a modified intra-canal facelift incision was 
performed with optimal results. Nowadays, the facelift 
approach is considered a cosmetically superior approach 
to parotid tumours as confirmed by objective data 49.
A long follow-up is recommended even in patients treated 
for benign neoplasms, since the mean interval between 
recurrences reported in literature is 7.0 ± 5.3 years for first 
recurrence 50. A limit of the present series is a follow-up 
no longer than 6 years. The most important cause of recur-
rence is rupture and incomplete removal of the tumour 51. 
Facial nerve schwannoma can be conservatively removed 
keeping facial nerve function intact with an intra-capsular 
enucleation under the microscope 52. The schwannoma 
of the facial nerve of our series originated from a minor 
branch, as a consequence the surgeon decided to sacrifice 
the nerve with a subsequent minor deficit that was well 
accepted by the patient. 
Early-stage low-grade malignant parotid gland tumours 
were cured by surgical resection alone, while more ad-
vanced lesions were treated by surgical resection com-
bined with radiotherapy. Surgical management of the fa-
cial nerve in patients with parotid cancers presenting with 
normal facial function is focused on the preservation of 
the nerve unless it is adherent to, or entrenched in, a ma-
lignant tumour, since no statistically significant difference 
in survival rate is reported between conservative and radi-
cal treatment of the seventh cranial nerve 53. Sacrifice of 
the nerve could be considered when it is clinically and/or 
intraoperatively massively involved in a clearly malignant 
neoplasm 54. When the margins of resection are close to 
the facial nerve, adjuvant radiotherapy can improve local 
control of the disease 51. 

Although our survival data should be considered with cau-
tion since only 21 patients of 46 had a follow-up longer 
than 2 years, 5-year DSS and OS rates of our patients with 
parotid malignancies (83% and 70.6%) were comparable 
to those reported in the literature (78% and 58%) 55. As 
observed by Xiao et al. 56, N+ patients of our series ex-
perienced worse survival rates compared to N0 patients 
(5 years DSS and OS of 76.4% and 54.3% vs. 87% and 
80.4%, respectively). 

Conclusions
The surgeon’s experience is the main guarantee for facial 
nerve preservation and low recurrence rates during paro-
tidectomy. In our experience, superficial parotidectomy 
for benign tumours not directly involving the nerve is a 
safe procedure with minimal risk for facial nerve injury. 
Inflammatory lesions requiring surgical treatment can be 
burdened by a moderately higher risk of temporary or 
permanent facial nerve dysfunction; as a consequence, 
precise counselling with the patient is mandatory, as well 
for patients undergoing surgery for malignancy. Minor 
complications such as numbness of GAN areas and Frey’s 
syndrome do not usually represent major discomfort for 
patients compared to facial nerve damage.
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