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Abstract To assess the parameters’ setting of the micro-

scope during parotidectomy and the impact of microscopic

parotidectomy on facial nerve functional status. A

prospective study was conducted on 28 patients in a tertiary

care center, who underwent microscopic parotidectomy.

Microscope’s settings’ like magnification, focal length,

diameter of the visualized field, and clock position were

recorded. Facial nerve functional status was also recorded.

All surgeries were performed by right-handed surgeons

using Leica F 20 M525 microscope. Clock position of

microscope for right parotidectomy ranged between 7 and

10 o clock and for left, it ranged between 7 and 12 o clock.

Magnification ranged between 1.39and 3.29; magnifica-

tions of 1.39 and 1.89 were preferred from incision to

separation of parotid from sternocleidomastoid muscle, 1.8

9 and 29 for dissection of the facial nerve trunk, and 29

and 3.29 for individual branches of the facial nerve. Focal

length ranged between 251 and 410 mm and the diameter

of the visualized field ranged between 7 and 14.7 cm. Out

of 24 cases of benign lesions, 2 (8.3%) developed facial

paresis which resolved in 3 months. Two out of four cases

of malignancy developed permanent palsy as nerve bran-

ches were sacrificed to achieve tumor clearance. Using a

microscope for parotidectomy is advantageous for facial

nerve dissection, reducing chances of facial paralysis. The

microscope was also found to be useful for teaching. The

use of appropriate microscopic parameters avoids the glitch

of transition from open to microscopic approach.
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Introduction

The majority of salivary gland neoplasms originate from

parotid [1]. Complete tumor removal with preservation of

all facial nerve branches is the primary goal of surgery for

parotid neoplasms. Temporary and permanent facial nerve

paralysis have been reported following parotidectomies

and are considered the most troublesome complications for

surgeons as well as patients. The reported incidence of

temporary facial paresis is 25 and 60% while permanent

facial palsy is 2–6% [2–6]. Malignant parotid neoplasms

are usually associated with a higher rate of postoperative
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facial palsy [1]. Accurate identification of facial nerve

trunk and careful tracing of its branches is the key to

preserving facial nerve function.

Antegrade and retrograde facial nerve dissection, as well

as nerve monitor, have been advocated as ways to identify

facial nerve during parotidectomy. Significance of using

facial nerve monitor for facial nerve identification and

preservation is still debatable as some studies quote in

favor of its positive role while others could not find any

role [7, 8].

Parotidectomy has conventionally been an open surgery

performed without the use of magnification [2, 3, 9]. Few

studies mention about the use of the microscope in

parotidectomy but do not mention about surgical settings of

the same [1, 5, 10, 11].

In the present study, authors report their experience of

performing parotidectomy under microscopic vision

focusing on surgical settings of the microscope and its

outcomes primarily in relation to the facial nerve.

Materials and Methods

A prospective study was conducted involving 28 patients

who underwent microscopic parotidectomy in our depart-

ment in a tertiary care hospital between August 2018 and

February 2020. The preoperative evaluation involved a

detailed medical history, clinical examination (including

facial nerve functional status), fine needle aspiration

cytology (FNAC) and contrast-enhanced magnetic reso-

nance imaging (CEMRI) in all patients. The patient

underwent superficial or total parotidectomy depending on

the extent of lesion and cytology. All surgeries were per-

formed by surgeons with at least 5 years of experience in

the parotid, microscopic ear, and laryngeal surgery. All

surgeons were right-handed.

The patient was positioned in 15 degrees reverse Tren-

delenburg. A head ring was placed and extension was

provided at shoulders using a sandbag. Surgery was per-

formed using a Leica F 20 M525 microscope. The monitor

of the microscope was positioned to help assistant surgeons

to visualize surgery. All surgeries were performed with

surgeons in a standing position (Fig. 1). Headend and foot

end were considered as 12’O clock and 6´ O clock posi-

tions respectively. The mid-point between eyepieces of the

microscope was considered as the clock position of the

microscope. Magnification and focal length as displayed on

the microscopic system, which gave the optimum vision to

the operating surgeon at each step, were recorded. The

diameter of microscopic light in the surgical field was

recorded by an assistant surgeon using a sterile surgical

scale which corresponded with the visualized field in the

microscope. The specific steps at which recordings of prior

mentioned parameters were done included skin incision,

flap elevation, separation of parotid from the anterior

border of sternocleidomastoid & cartilaginous external

auditory canal, delineation of the posterior belly of digas-

tric, identification of the main trunk of facial nerve and

tracing of individual branches of the facial nerve.

The use of monopolar cautery was restricted to surgical

steps till the exposure of the tragal pointer; after which,

bipolar cautery with fine tip was used (Electronic supple-

mentary file 1, which demonstrates dissection of nerve

branches using bipolar cautery). Cautery use was avoided

during flap elevation in the submandibular region to pre-

vent injury to the marginal mandibular branch.

All branches of the facial nerve were checked for their

functional status in the immediate post-operative period as

soon as the patient was conscious enough to respond and

on the first postoperative day (Electronic supplementary

file 2, which demonstrates facial nerve functional status in

immediate post-operative period). The presence of abnor-

mal functional status of the facial nerve on the first post-

operative day was considered as paresis which was graded

as per the House-Brackmann scale [12]. All patients with

paresis were re-assessed for its status at 3 weeks, 6 weeks,

3 months until the complete resolution or latest till

9 months whichever was earlier.

Results

The mean age of patients was 40.1 years and male to

female ratio was 1.54:1. The type of parotidectomy per-

formed and their number along with corresponding his-

tology have been mentioned in Table 1. Pleomorphic

adenoma was the most common pathology followed by

Warthin’s tumor and mucoepidermoid carcinoma. Right

parotidectomy was performed in 13 (46.4%) patients while

left in 15 (53.6%) patients.

For the right parotidectomy, the microscope was posi-

tioned on the left side and the surgeon stood on the right

side (Fig. 1); the preferred direction of instrumentation

during facial nerve dissection was from below upwards.

For the left parotidectomy, the microscope was positioned

on the right side, the surgeon stood on the head end of the

table during facial nerve trunk dissection and the preferred

direction of instrumentation during dissection was from

above downwards. Table 2 mentions the surgeon’s position

and the microscope’s parameters. A lower magnification

allowed a wider field to operate on and vice versa; hence

magnification changed as per the area of dissection. Higher

magnification was preferred for dissection of the facial

nerve and its branches. During the identification of the

main trunk of the facial nerve, the tragal pointer and pos-

terior belly of digastric were kept in the field of vision
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Fig. 1 Diagrammatic

representation of the positioning

of personnel and equipment

during right parotidectomy

Table 1 Distribution of cases as per pathology and type of surgery performed

Histology Type of parotidectomy Total %a

S T

Benign Pleomorphic adenoma 15 2 17 60.71

Warthin’s tumor 3 – 3 10.71

Cystadenoma 2 – 2 7.14

Salivary cyst 2 – 2 7.14

Total 24 85.7

Malignant Mucoepidermoid carcinoma 1* 2 3 10.7

Myoepithelial carcinoma – 1 1 3.6

Total 4 14.3

Total 23 5 28 100

S superficial, T total parotidectomy
an=28

*Pre-operative FNAC suggestive of pleomorphic adenoma and intra-operatively, the lesion was confined to superficial lobe
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which was achievable even with a high magnification of

3.2 9 but was used only (in 4 cases) when the trunk was

not identifiable with a lower magnification.

Table 3 mentions the status of facial nerve function in

the postoperative period and on follow up. The mean fol-

low-up was 12.17±3.42 months. The maximum follow-up

period was 18 months and a minimum of 6 months.

Discussion

Had the facial nerve not been crossing through the parotid

gland, parotidectomy would never have been a charming as

well as a challenging surgery. Time and again, there have

been modifications to the surgical concepts of parotidec-

tomy with almost all having the common goal of facial

nerve preservation [2, 13]. Surgical technique, use of

accessory equipment, tumor pathology, and its extension

appear to be the determining factors for the post-operative

functional status of the facial nerve [10, 11, 13].

The gold standard method of treatment of parotid gland

tumors is superficial parotidectomy and/or total

conservative parotidectomy [14–16]. Literature also advo-

cates the role of limited parotidectomy or focused extra-

capsular tumor dissection for a benign parotid lesion to

minimize facial nerve complications [13, 17, 18]. Witt

et al. and Colella et al. in their studies mention a higher rate

of tumor recurrence after extracapsular dissection com-

pared to superficial parotidectomy while Albergotti et al.

do not mention a difference in this aspect [4, 19, 20].

Superficial parotidectomy is also advantageous in terms of

reduced chances of residual metachronous Warthin’s tumor

and avoidance of parotid asymmetry [1]. In this study,

superficial parotidectomy was done for all lesions of the

superficial lobe to minimize the risk of recurrence.

The use of microscope and nerve monitor as accessories

to help identify and protect the facial nerve has been

mentioned in studies showing a variable incidence of

temporary and permanent facial paralysis signifying

uncommon conclusions (Table 4). Microsurgical dissection

of the facial nerve was first mentioned by Nicoli et al. [21].

Their study mentioned no cases of permanent facial palsy.

The study by Carta F et al. mentions microscope assisted

parotidectomy with simultaneous use of facial nerve

Table 2 Parameters of surgical settings of microscope

Site of dissection Microscope’s clock position Magnification used Focal length range (mm) Diameter of visualized field range (cm)

Right Left

a 7–8 4–5 1.3 9 400–410 14.2–14.7

1.8 9 262–268 10.6–11.5

2 9 258–263 9.4–10

b 7 5 1.8 9 262–268 10.6–11.5

2 9 258–263 9.4–10

c 7- 9 2–3 1.3 9 400–410 14.2–14.7

1.8 9 262–268 10.6–11.5

d 7–9 3–4 1.8 9 262–268 10.6–11.5

2 9 258–263 9.4–10

e 7 12 1.8 9 262–268 10.6–11.5

2 9 258–263 9.4–10

3.2 9 251–257 7–7.4

f 9–10 2–3 2 9 258–263 9.4–10

3.2 9 251–257 7–7.4

g 7–8 4–5 2 9 258–263 9.4–10

3.2 9 251–257 7–7.4

a, Skin, platysma, flap elevation

b, Greater auricular nerve dissection

c, Separation of parotid from sternocleidomastoid and cartilaginous external auditory canal

d, Delineation of posterior belly of digastric

e, Identification of main trunk of facial nerve

f,Dissection of lower half of nerve branches

g, Dissection of upper half of nerve branches
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monitor resulting in 2.7% incidence of permanent facial

palsy in parotid lesion not involving the nerve and zero

incidences of facial palsy in benign extra-facial parotid

lesions [1]. Factors such as the use of electrocautery, use of

muscle relaxants during anesthesia, and neurological dis-

orders may affect responses of nerve monitor resulting in

Table 3 Post-operative functional status of the Facial nerve and its recovery

Type of parotidectomy Histology n Facial nerve paresis in post-operative period; n,G

Immediate post-op Post op day 1 3 weeks 3 months 6 months

Superficial Pleomorphic adenoma 15 1

G IIa
1

GIIa
– – –

Warthin’s tumor 3 0 0 – – –

Cystadenoma 2 0 0 – – –

Salivary cyst 2 0 0 – – –

Mucoepidermoid carcinoma 1 1

G IIIa
1

G IIIa
1

G IIIa
– –

Total Pleomorphic adenoma 2 1

G IIIb
1

G IIIb
1

G IIIb
1

G IIb
–

Mucoepidermoid carcinoma 2 1ɫ G VIb,c

1G VIa,d
1 G VIb,c

1 G VIa,d
1 G VIb,c

1 G VIa,d
1 G VIb,c

1 G VIa,d
1 G VIb,c

1 G VIa,d

Myoepithelial carcinoma 1 1

G IIIa
1

G IIIa
1

G IIIa
0 –

n, number of cases; G, Grade of paresis as per House Brackmann Scale [12]
aOnly motion at angle of mouth affected
bMotion at forehead, eye and angle of mouth affected in equal grade
cAll facial nerve branches in parotid involved by malignancy and were sacrificed for tumor clearance
dMarginal mandibular and cervical nerve branches were sacrificed for tumor clearance

Table 4 Comparison of facial nerve functional outcome and operative time with previous studies

Study Accessory tool used Parotidectomies

performed

Immediate

post-op paresis

Permanent

paresis

Average operative time (in minutes)

na nb na (%) nb(%) na (%) nb (%) Superficial parotidectomy Total parotidectomy

Carta et al. [1] Mi & NM 198 145 8.08 7.58 4.04 1.37 x

Eviston et al. [2] NM 405 218 46.33c 16.97 9.38c 0 y y

Marshall et al. [10] Mi 50 50 44 44 4 4 141.2±53.9 147.3±44.3

Mi?NM 50 50 38 38 8 8 115.3±37.4 140.0±67.4

Nicoli et al. [21] Mi 109 106 17.43 16.03 0 0 180 225

Savvas et ald [11] Mi/Loupe?NM 147 250 20.40 31.08 12.24e 23.22e 110.1 158.3

Mi/Loupe 120 48.33 40e 115.3 134.5

Mehle et al. [3] None 256 256 46.09 46.09 5.07 5.07 y y

Guntinas et al. [5] Mi 963 963 25 25 6 6 185 (45–380) 192 (50–550)

Present study Mi 28 24 21.45 7.14 7.14 0 105 (55–186) 172 (124–216)

n, number of cases; x, Study mentions only about average operation time for benign lesion which was 221 min (range of 120–350); y, Study does

not mention of operative time; Mi, Microscope; NM, Nerve Monitor
aIncludes benign and malignant lesions
bIncludes benign lesions only
cIncludes 35 cases where nerve was intentionally sacrificed
dStudy does not categorize benign lesions into two groups of accessories used
eFinal evaluation was done at post-operative day 20
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the unreliability of facial nerve identification; while, a

microscope is independent of these factors [7]. We used a

microscope as the sole equipment for identification of

facial nerve and its branches which produced comparative

results for benign lesions of the parotid. As there were only

4 malignant parotid lesions in this study, the results of

malignant lesions are not comparable.

The transition from a non-aided vision to an aided vision

for a surgeon is a learning curve. Proper microscope

positioning, appropriate magnification, and focal length

adjustment as per the corresponding area of surgical dis-

section help a surgeon to quickly and comfortably adjust to

this transition. These also help in maintaining proper

ergonomics during surgery and hence avoiding the possible

musculoskeletal problems in the future. For right-sided

lesions, microscope position adjustment needed during

various steps ranged between 7´O and 10’O clock. For left-

sided lesions, the same ranged between 5’O clock and 12’O

clock (Table 2). 12’O clock is the preferred position to

identify facial nerve trunk on the left side for a right-han-

ded surgeon and hence range of movement on the left side

is more. In our study, all surgeons were right-handed. For a

left-handed surgeon, the microscopic positions should

possibly reverse. All procedures performed in the study

were with the same microscope and hence a change of

microscope may change its adjustment parameters within a

minimal range of our experienced settings.

While using a microscope, the surgeon needs to adjust to

the magnified focused view of one region with a simulta-

neous blurring of the surrounding surgical field, handling

of instruments, and restricted assistance of the assistant

surgeon. Surgeons in our study had the experience of

performing microscopic ear, laryngeal, and thyroid surg-

eries, hence using the microscope in parotidectomy was not

uncomfortable.

A centrifugal approach of facial nerve dissection was

followed in all cases, aiming at identification of facial

nerve trunk first followed by tracing its branches. The

facial nerve trunk and its branches were located accurately

using the microscope in all cases. Though the surgeons

never attempted to identify the peripheral branches ini-

tially, in 6 cases peripheral branches (4 marginal

mandibular nerve and 2 lower buccal nerve branch) could

be identified using the microscope after flap elevation.

Hence it also explains a possible better peripheral nerve

branch delineation as compared to unaided vision while a

retrograde approach of nerve dissection is followed during

parotidectomy. Nicoli et al. [21] mention retrograde dis-

section using marginal mandibular nerve as an initial

landmark in all their cases of microscope assisted

parotidectomy.

The branching pattern of the facial nerve is quite vari-

able which can be confirmed only intra-operatively

[22, 23]. Variation in branching pattern and the number of

communicating branches mandates a cautious dissection of

all individual branches to preserve the facial nerve function

in toto (Fig. 2) (also watch Electronic supplementary file 3,

which demonstrates facial nerve branching pattern in one

of the cases). A magnified vision with microscopic assis-

tance helped in the identification of nerve and its branches

including minute communicating ones which were not

appreciable with naked eyes, as well as their differentiation

from fibrous strands eliminating the dilemma of dissecting

tissue immediately superficial to the nerve. It also helped in

avoiding unnecessary traction of nerve branches which

may result in temporary paresis. The microscope also aided

in good visualization and hence preservation of perineural

vascularity of facial nerve branches, damage to which may

affect nerve function. Good visualization of vessels run-

ning through parotid helped achieve good hemostasis while

simultaneously avoiding inadvertent cauterization of par-

otid tissue; even minimum bleeding looks magnified under

the microscope and may pose trouble to the surgeon.

Duration of resolution of temporary facial paralysis

post-parotidectomy varies between 20 days to 18 months

[1, 2, 11]. In the study by Nicoli et al. [21], all cases of

temporary facial paralysis resolved within 3 months, while

the study by Eviston et al. [2] mentions a maximum

duration of 18 months for resolution of temporary facial

paralysis. With a preserved anatomy of the facial nerve, it’s

deficit should resolve within 12 weeks beyond which

chances of resolution are less [1, 24]. In this study, out of 4

cases with temporary paresis, 1 resolved in 3 weeks, 2 in

3 months, and 1 in 6 months (Table 3). The variable

duration of transient paralysis may be explained by varia-

tions in the degree of nerve stretch during surgery, degree

of injury to neural vascularity which runs close to the

nerve, and presence of communicating nerve branches.

Fig. 2 Facial nerve and its branches after superficial parotidectomy
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A microscope with an attached monitor is an excellent

teaching tool for parotid surgery. As the area of dissection

is narrow particularly during delineation of facial nerve

trunk and its branches, an unaided demonstration restricts

the number of residents who can be taught as well as may

require halting the surgery for the same. Using a micro-

scope helps teach multiple residents at the same time with

optimum visualization of all structures, this is very

important to quicken their learning curve. The average

surgical duration in the study was less compared to other

studies (Table 4).

The only disadvantage of using a microscope is the

equipment cost. However, microscope being essential

surgical equipment in otolaryngology practice does not add

much to the overall expenditure and carries an advantage

over nerve monitor in this aspect. Reduced surgical com-

plications related to the facial nerve with the use of

microscope outweigh the cost factor in our opinion.

The lacuna of our study is a small sample size which has

resulted in a very small number of patients with malignant

parotid lesions. Hence, our results can’t be extrapolated to

the malignant category.

Conclusion

Authors recommend the use of a microscope in all

parotidectomies as it was associated with reduced inci-

dences of both, temporary and permanent facial paresis in

this study. Proper settings of microscope’s parameters as

experienced by us are advocated to skip the initial hurdle in

the shift from open to microscopic approach. The micro-

scope also serves as a good teaching tool.
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