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Abstract
Does use of Facial nerve monitors during parotidectomy decrease incidence of facial paralysis/paresis without use of facial 
paresis? This study was done to compare the incidence, grade and risk factors of facial palsy in patients undergoing paro-
tidectomy for benign parotid lesions with and without use of facial nerve monitor. This is a retrospective study. Eighty 
parotid patients operated for benign parotid lesions from 2013 to 2020 were retrospectively analysed. Demography details, 
history of the patients, history of addictions, clinical examination findings, investigation findings like the biopsy report, 
FNAC report, imaging i.e., CT / MRI / USG, use of intraoperative facial nerve monitor, time taken to identify the facial 
nerve, postoperative facial nerve palsy, facial nerve stimulation test and recovery time were analysed. Fifty patients were 
operated without use of facial nerve monitor, and 30 patients were operated using facial nerve monitor. Postoperative facial 
nerve complications were seen in 28 out of 80 patients (35%). Postoperative facial nerve complications were observed in 
5 out of 30 patients (20%) in whom facial nerve monitoring was used. Marginal mandibular nerve palsy was observed in 4 
patients and 1 patient had weakness of both marginal mandibular and orbital branches. While in postoperative facial nerve 
complications were observed in 25 out of 50 patients (50%), marginal mandibular nerve palsy was observed in 15 patients 
(40%), grade 3 facial palsy was observed in 3 out of 50 patients (6%), and grade 4 facial palsy were observed in 2 out of 50 
patients (4%). The use of intraoperative FNM significantly lowered the incidence of paralysis.
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Introduction

Facial nerve palsy is the most feared complication of parotid 
surgery which may significantly impact the quality of life of 
the patient. Temporary facial nerve palsy occurs in 20–40% 
of patients undergoing parotid surgery, and permanent facial 
nerve palsy is seen in 0–4% of patients [1]. Marginal man-
dibular nerve is the most commonly affected branch of facial 
nerve injured during parotidectomy [2].

Facial nerve injury during parotid surgery is usually 
due to nerve division, stretching of nerve, compression of 

nerve, ligature entrapment, thermal and electrical burns 
and ischemia of the nerve [3]. This occurs due to failure to 
identify the facial nerve trunk or its branches or inadequate 
haemostasis or careless technique [3]. The operating surgeon 
has control over most of these causes of facial nerve injury, 
and safe surgical technique can prevent facial nerve injury 
during parotidectomy.

Facial nerve monitoring is an adjunctive method to pre-
vent both temporary and permanent facial nerve palsy dur-
ing parotidectomy [4]. It can help the operating surgeon in 
early identification of facial nerve, warning to the surgeon of 
unpredicted facial nerve stimulation, delineate the course of 
the facial nerve, depletion of mechanical trauma to the facial 
nerve and assessment and prognosis of facial nerve function 
at the end of the procedure. However, facial nerve monitor 
cannot replace sound anatomical knowledge [5].

In this retrospective analysis we aim to see usefulness of 
facial nerve monitor during parotidectomy.
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Material and Methods

This is a retrospective review of charts of patients presenting to 
the with parotid tumours from January 2013 to January 2020.

All consecutive patients undergoing parotidectomy 
(superficial and total) for parotid lesions presenting with 
intact facial nerve and who underwent superficial/total 
parotidectomy under general anaesthesia performed by 
single surgeon during the period of January 2013 to Janu-
ary 2020 were included in this study.

A total of 100 patients operated during this period. 
Patients with parotid tumours who had preoperative facial 
nerve weakness or those requiring facial nerve sacrifice for 
disease clearance were excluded.

Charts of all the patients were reviewed and data with 
respect to demographic details, history of the patients’ 
complaints, history of addictions, clinical examination 
findings, documentation of various investigation findings 
like the biopsy report, FNAC report, imaging i.e., CT / 
MRI / USG, operative records, House-Brackmann Grad-
ing [6] for facial paralysis/weakness in immediate post op 
period and House-Brackmann Grading at 3 months were 
used for analysis.

House-Brackmann grading:

Grade I: Normal
Grade II slight dysfunction: Forehead motion, mod to 
good function; eye, complete closure with minimal effort; 
mouth, slight asymmetry
Grade III (moderate dysfunction): Forehead motion, 
slight to moderate movement; eye, complete closure with 
effort; mouth, slightly weak with maximum effort
Grade IV (moderate to severe dysfunction): forehead 
motion, none; eye, incomplete closure; mouth, asym-
metric with maximum effort
Grade V (severe dysfunction): forehead motion, none; 
eye, incomplete closure; mouth, slight movement
Grade VI (total paralysis): No movement

Only 80 patients had a post op follow up data for at least 
3 months. In 30 patients from 2017–2020 (Group I) nerve 
monitoring was used to assist the surgeon for identification 
of facial nerve and in 50 patients from 2013–2018 (Group 
II) no monitor was used for identification of facial nerve.

Procedure for Nerve Monitoring

Intraoperative facial nerve monitoring was performed 
using NIM ECLIPSE device from MEDTRONIC XOMED, 
INC. No muscle relaxant was used during the procedure. 
Needle electrodes were placed to record activity from the 

facial muscles typically in the 4 areas innervated by the 
facial nerve: Frontal, zygomatic, buccal, and marginal 
mandibular and facial muscles monitored were frontalis, 
orbicularis oculi, orbicularis oris and mentalis. Dual nee-
dle electrodes were inserted in these muscles to record 
specific muscle activity, and other end of the electrode was 
connected to recording box of the NIM system. Ground 
electrode was placed over chest wall near sternum. Stimu-
lator anode electrode was placed in the nearby muscles in 
operating field; the one end of the electrode was connected 
to the circuit box. A stimulation bipolar probe was used on 
the sterile operative field for precise stimulation of a dis-
crete area. The current was kept at 1 mA and the probe was 
used to touch the surgical field in the vicinity of the nerve. 
If facial nerve is nearby, current will stimulate the nerve, 
causing muscle contraction. This contraction is recorded 
by the needle electrode placed in the muscle, shown on 
the monitor as a signal depicting action potential signify-
ing the integrity of facial nerve. Typical parameters used 
were as follows: stimulus intensity, 0.5 to 2 mA; duration, 
100 microseconds; rate 4bursts/s; and event threshold, 100 
microvolts (Fig. 1).

Results

A total of 100 patients operated during period of January 2013 
to January 2020 were operated for parotid tumours. Twenty 
patients had no available follow-up data and so were excluded, 
and so charts of 80 patients were included for final analysis.

We had 30 patients in group I (facial monitor group) and 
50 patients in group II (no facial monitor group). The mean 
age of the patients in Gr I was 42.3 years (18–60 years), and 
the mean age of patients in group II was 49.5 (20–65 years).

Of the total of 80 patients, there were 46 females (57.5%) 
and 34 males (42.5%). In group I, there was 17 females 
(56.6%) and 13 males (43.4%), while in group II, there was 
29 females (58%) and 21 males (42%).

Of the 80 parotid tumours, 48 patients (60%) had left 
sided lesion, and 32 (40%) had right sided lesion. In group I, 
18 out of 30 patients (60%) had left-sided parotid lesion, and 
12 out of 30 patients (40%) had right-sided parotid lesion, 
while in group II, 30 out of 50 patients (60%) had left-sided 
parotid tumour, and 20 out of 50 patients (40%) had right-
sided parotid tumour. Superficial lobe of the parotid gland 
was involved in 80/80 (100%), and superficial parotidectomy 
was done in all patients.

Preoperative fine needle cytology was done in all patients. 
Pleomorphic adenoma was the most common diagnosis seen 
in 70/80 (87%) patients, 4 patients had Warthin’s tumour, 3 
had facial nerve schwannoma, 2 had Basal cell adenoma, and 
1 patient had Lipoma of parotid region.
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Facial nerve function was assessed by House-Brackmann 
grading scale during immediate postoperative period and 
3 months after surgery for permanent weakness.

On day 1, in group I (FNM), 5 out of 30 patients (16.6%) 
had immediate facial nerve weakness, marginal mandibular 
nerve weakness seen in 4/30 patients (16.6%), and 1 out 
of 30 patients (3.3%) had Gr IV palsy. While in group II 
(WIFNM), 20 out of 50(40%) had immediate facial nerve 
weakness, out of which marginal mandibular weakness was 
seen in 15 out of 50 patients (30%), 3 out of 50 patients (8%) 
had gr III, and 2 out of 50 had GR IV palsy (p value < .05).

At 3 months in the FNM group only, 1 out of 30 had per-
sistent facial nerve palsy which was GR IV, while in WFNM 
group, 4 out of 50 had persistent facial nerve palsy of which 
3 had GR III and 1 had Gr IV facial palsy (Table 1).

Preoperative and postoperative facial nerve stimulation 
test after 3 months was available for all 30 patients in group 
I and 35 out of 50 patients of group II. The preoperative 
FNST and the postoperative FNST values for all branches 
were compared between both study and control group. In 
group I (FNM), the significance in paired samples test was 

observed only in the mandibular nerve. (p value 0.012). In 
group II (WFNM,) the significance in paired samples test 
was observed in upper buccal nerve (p value 0.010), lower 
buccal nerve (p value 0.002), and mandibular nerve (p value 
0.000) (Table 2).

Discussion

Parotidectomy with preservation of facial nerve function is 
the standard treatment of all benign lesions involving the 
parotid gland. In spite of best efforts of the surgeon, the 
incidence of temporary facial nerve paralysis is 20–40%, and 
permanent facial weakness is 0–4% [1]. Facial nerve paresis 
and paralysis have cosmetic and functional consequence and 
significantly impact the quality of the life of patient.

Intraoperative facial nerve monitoring during parotidec-
tomy monitors the electrophysiological activity of the facial 
muscles and warns the surgical team by visual and audio 
alerts [7, 8].

Fig. 1  showing intraoperative 
facial nerve monitoring during 
parotidectomy

Table 1  Faial nerve 
complications in both groups 
assessed by House-Brackmann 
grading

Day FNM WFNM

Day 1 Facial palsy No facial palsy Facial palsy No facial palsy
5/30 (16.6%)
Marginal mandibular 

palsy 4/30 (13.3%)
Gr I-3
Gr II-1
Gr III-0
Gr IV-1

25/30 (83%) 20/50 (40%)
Marginal mandibular 

palsy 15/50 (30%)
Gr I-10
Gr I-5
Gr III-3
Gr IV-2

35/50 (70%)

Day 90 1/30 29/30 (96%) 4/50 (8%)
Gr III-3
Gr IV-1

46/50 (92%)
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The facial nerve can is injured during parotidectomy sec-
ondary to dissection, transection, laceration, clamp compres-
sion, retraction, electrocautery injury, ligature entrapment, 
suction trauma and ischemia. It can help the surgeon for 
early identification of the nerve, avoiding excessive facial 
nerve stimulation while dissecting over the nerve, mapping 
the course of facial nerve and its branches, reduces mechani-
cal trauma over the nerve and helps to evaluate and prog-
nosticate the function of nerve at the end of parotidectomy 
[8]. It is now being increasing used during parotidectomy for 
medicolegal reasons and also gives increased sense of safety 
to surgeon and has now become the standard of care [9]. But 
the opponents of FNM have suggested that it gives false 
sense of security that may result in less meticulous surgical 
nerve dissection [10].

In this retrospective analysis, we tried to look into the 
incidence of immediate and the permanent facial nerve palsy 
in group I (FNM) and group II (WFNM). We found signifi-
cantly more incidence of immediate facial nerve weakness 
in group II (WFNM) compared to group I (FNM) (30% vs 
16%). The incidence of marginal mandibular paresis was 
also found to be significantly higher in group II (WFNM) as 
compared to group I (FNM) (33% vs 50%) (p value < .05). 
The incidence of permanent facial weakness was also found 
to be significantly higher in group II (WFNM) when com-
pared to group I (FNM) (3.3% vs 8%) (p value < .05).

This is consistent with results of meta-analysis published 
by Sood et al. [11] and Savaaset al. [12] In contrast, there are 
multiple studies in literature that conclude that use of a facial 
nerve stimulator had no effect on preventing or promoting 
postoperative facial nerve paralysis [13–15].

We also performed the maximum facial nerve stimula-
tion test in both the groups preoperative and 3 months after 
surgery to look for evidence of electrical weakness in the 
branches of facial nerve. In group I (FNM), statistically sig-
nificant difference was observed only in the marginal man-
dibular nerve, while in group II (WFNM), the statistically 
significant difference was seen in the upper buccal (p value 
.02), lower buccal (p value .07) and marginal mandibular 
nerve (p value .01) branches of facial nerve. This suggest 

that inherent weaknesses of facial nerve branches were 
found more in WFNM group when compared to FNM group 
though these electrical weakness in facial nerve branches 
were not apparent clinically.

We suggest that monitoring may increase the surgeon’s 
caution during the identification of nerve’s trunk and its 
major branches, resulting in lesser risk of facial nerve weak-
ness as compared to parotidectomy done without facial nerve 
monitoring.

Conclusion

Facial paralysis is one of the most serious complications 
that can occur in parotid gland surgery. Electrophysiological 
facial nerve monitoring can reduce the occurrence of imme-
diate or late facial nerve palsy for benign parotid lesions. 
Hence, we strongly recommend intraoperative use of FNM 
in primary as well as revision parotid surgery.
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