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A B S T R A C T

Objective: To report the patient selection, surgical technique, and outcomes of parotidectomy using local an-
esthesia under monitored anesthesia care (MAC).
Methods: A retrospective chart review was performed for patients undergoing parotidectomy under local an-
esthesia at an academic head and neck surgery center.
Results: Six patients deemed high risk for general anesthesia (GA) due to medical comorbidities or with a strong
preference to avoid GA underwent parotidectomy using local anesthesia and MAC. Parotidectomy was per-
formed for several indications, including benign tumors, malignant tumors, and chronic sialadenitis. Mean age of
patients was 78.0 ± 7.9 years, and all had an American Society of Anesthesia score≥ 2 and Charlson co-
morbidity index ≥4. Mean operative time was 102.8 ± 38.3min, comparable to that of parotidectomy under
general anesthesia. No major complications occurred. Minor complications included three cases of temporary
postoperative facial nerve weakness limited to 1–2 lower division branches. At most recent follow up (10 to
48months), all patients were medically stable and disease free.
Conclusion: In carefully selected patients, parotidectomy under local anesthesia is a viable treatment alternative
that can be offered to patients. Successful outcomes require preoperative counseling, meticulous technique, and
close collaboration with anesthesia colleagues.

1. Introduction

Parotidectomy is commonly indicated for parotid gland neoplasms
of both benign and malignant nature, and it is typically performed
under general anesthesia (GA). For patients at high risk for complica-
tions from general anesthesia due to medical comorbidities, alternative
treatment options are very limited. In cases of malignancy, surgical
excision is key to achieving better locoregional control, disease-free
survival, and overall survival compared to nonsurgical treatments such
as radiation [1]. Parotidectomy under local anesthesia is a treatment
option that has been reported in other countries for a wide variety of
indications [2–9]. We report our series of six patients undergoing par-
otidectomy under local anesthesia, which is the largest series reported
in the United States to date. We describe our patient selection, anes-
thetic technique, and surgical technique, all of which are critical to
achieving successful surgical outcomes.

2. Materials and methods

2.1. Patient selection

Patients were offered parotidectomy under local anesthesia for
conditions in which surgical treatment would otherwise be the standard
of care but their medical comorbidity profile would preclude them from
surgery under GA. In cases of neoplasm, cases were also reviewed with
our institution's head and neck tumor board. All patients underwent
preoperative surgical and anesthesia counseling to ensure their suit-
ability to tolerate the entire procedure while remaining conscious.

2.2. Anesthestic technique

All procedures were conducted in an operating room and patient
vital signs were closely monitored throughout. Oxygen was adminis-
tered via nasal cannula at 3 L/min and intravenous sedation was
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carefully administered by the anesthesiologist to maintain patient
comfort whilst avoiding airway obstruction. Agents chosen for sedation
included a combination of two of the following agents: propofol, dex-
metomidine, midazolam, fentanyl, or remifentanil. For local anesthetic,
1% lidocaine with 1:100,000 epinephrine was injected to the incision
site subcutaneously, typically 5–15mL total volume. When moving to
anesthetize the deeper tissues, we began the initial injection super-
ficially around the lesion and minutes later asked the patient to smile to
rule out a deep lobe tumor which would displace the facial nerve su-
perficially thus making the patient subject to paralysis from the local. If
facial movement was present following injection, the facial nerve was
likely deep to the lesion.

2.3. Surgical technique

After injection, patients were draped in a sterile fashion. The face
was left exposed, both to enable visualization of facial movement, and
to avoid accumulation of an oxygen reservoir that might otherwise
present a fire risk. For patient comfort, no shoulder rolls or monopolar
cautery were used. Additionally, no facial nerve monitors or nerve
stimulators were used. Facial nerve monitoring was achieved by careful
visual inspection of all facial movements occurring spontaneously or
following commands. Skin was incised through a modified Blair inci-
sion, with extension inferiorly to the neck if a limited neck dissection
was anticipated. Standard sub-platysmal flaps were raised until the
macroscopic anterior border of the lesion was exposed. Fish hook re-
tractors set at low tension were used to retract soft tissue. In all cases,
facial nerve was identified through retrograde dissection (Fig. 1). With
the jaw in the closed position, the angle of the mandible was used as a
palpable landmark where the facial nerve lower division branches were
identified reliably within a 1 cm radius of this landmark. The plane of
dissection into the parotid gland bisected the angle of the mandible. In
cases where the tumor was directly over the angle, the plane of dis-
section was moved anterior to the tumor but maintained in a plane
perpendicular to the inferior edge of the mandible. Once a distal branch
was identified, it was traced in a retrograde fashion to the main trunk.
Intraoperative local injections of the deeper tissues as the pes was

approached often paralyzed the nerve, thus facial nerve monitoring was
limited to purely visual inspection. Warm water irrigation was often
used to optimize visualization and hemostasis. With the facial nerve
visualized, the lesion of interest was then circumscribed and removed.
A neck dissection then followed if indicated; in this series neck dis-
sections were only limited to level IIb-III for pathologic staging of
clinically negative nodal disease. Hemostasis was achieved using
1:1000 epinephrine pledgets, surgical clips, and bipolar cautery. A
Jackson-Pratt drain was placed in the wound bed, and all wounds were
closed primarily.

2.4. Institutional Review Board (IRB)

This single-center retrospective case series at an academic institu-
tion was deemed IRB-exempt at Stanford University under 45 CFR 46 or
21 CFR 50, 56.

3. Results

Six patients elected to undergo parotidectomy under local an-
esthesia with MAC, summarized in Table 1. The mean patient age was
78.0 ± 7.9 years. All patients either had significant medical co-
morbidities that placed them at high risk for GA or had a strong pre-
ference to avoid GA; 2 patients were ASA class 2, and 4 patients were
ASA class 3. Charlson comorbidity index for all patients was four or
greater, which prognosticates greater than a 50% mortality rate in
10 years.

Main indications for parotidectomy were neoplastic: two pleo-
morphic adenomas (one of which was recurrent), one carcinoma ex
pleomorphic, and one metastatic squamous cell carcinoma. Two addi-
tional parotidectomies were performed for chronic inflammatory dis-
ease refractory to medical treatment.

Mean operative time was 102.8 ± 38.3min, including cases that
required a limited neck dissection. For cases without neck dissection,
mean operative time was 89.0 ± 20.4 min.

This is on par with typical cited operative times for standard par-
otidectomy [10].

Three patients had mild postoperative weakness isolated to the
marginal mandibular branch of the facial nerve (House-Brackmann
score 2/6). One of these patients recovered full movement within three
weeks. Otherwise there were no other minor or major complications.
Two patients were discharged home on the same day. The remaining
patients had uneventful recoveries and were discharged home on
postoperative day one.

With respect to oncologic outcomes, both pleomorphic adenomas
were benign and excised to negative margins on final pathology. At 36-
and 48-month follow up visits, both patients were doing well without
evidence of recurrence. One patient with carcinoma ex pleomorphic
adenoma had a positive microscopic deep margin. Two left level II
lymph nodes were excised and negative for carcinoma. Given the high
grade pathology, the patient received postoperative radiation therapy
as planned, with 66 Gy to the tumor bed, 54 Gy to intermediate risk
regions (skull base, preauricular, postauricular, left neck II–III), 50 Gy
to low risk region (left level IV). Because of his advanced cardiovascular
and renal disease, chemotherapy was contraindicated. At 36months
follow up, the patient was doing well without evidence of recurrence.
One patient with squamous cell carcinoma, presumed metastatic from a
known prior cutaneous lesion, had an inadequate deep margin
(< 5mm) given its proximity to the facial nerve. A limited neck dis-
section of level II-IIIb yielded 0/16 positive nodes. He underwent ad-
juvant chemoradiation and at 10months following treatment is disease
free. All patients reported satisfaction with their surgical experience.

4. Discussion

Parotidectomy is one of the most common surgical procedures for

Fig. 1. Retrograde parotidectomy technique. Identification of distal branches of
the facial nerve with retrograde dissection to the main trunk, which can de-
crease risk of traction injury to the facial nerve.
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head and neck surgeons, performed for a wide variety of indications
including benign neoplasms, malignancies, and chronic inflammatory
disease. By and large, this procedure is performed under general an-
esthesia, which facilitates facial nerve monitoring and allows for more
meticulous dissection in the immobile, anesthetized subject. However,
the majority of parotid tumors occur during the sixth and seventh
decade of life [11], which increases the likelihood that accumulated
medical comorbidities may present a very high risk of undergoing
general anesthesia. Surgery remains the most effective treatment for
salivary malignancies with improved cure rates by the addition of ad-
juvant radiotherapy for high grade carcinomas. Here we describe a
viable surgical alternative in patients that would otherwise be poor GA
candidates. To date, this is the largest series reported in the United
States of parotidectomy under local anesthesia.

The first report of parotid surgery under local anesthesia came from
Japan in 1987, which was a lumpectomy performed for adenocarci-
noma [2]. The first report of a formal superficial parotidectomy under
local anesthesia was reported by a British group in 2000, for a pleo-
morphic adenoma in a patient that was otherwise healthy but refused
general anesthesia [3]. Several international series have followed, with
variations in indications and technique. The largest two series have
come from Greece describing 16 patients with benign parotid lesions
[4] and from Hong Kong describing 50 patients with benign parotid
lesions [5].

Several groups have described parotidectomy using regional block
techniques (an ascending cervical plexus+ auriculotemporal nerve
combination or a V2+V3+greater auricular nerve combination)
which provide a larger field of anesthetic effect while still allowing for
volitional facial movement [6–8].

A parotidectomy under local anesthesia and MAC should not be a
substitute for parotidectomy under GA if the latter can be performed
safely. Rather, the procedure under local anesthesia should be reserved
for specific cases, namely: 1. Definitive diagnosis or treatment in cases
of suspected malignancy in a patient with high GA risk, 2. Excision of
parotid lesions in patients that are unwilling to undergo general an-
esthesia, with a clear understanding and acceptance of the risk of
postoperative facial nerve weakness, 3. Chronic inflammatory disease
refractory to medical therapy in a patient with high GA risk. Our case
series is the first to report successful utilization of this technique for
chronic inflammatory parotid disease.

In this series, all cases utilized retrograde facial nerve dissection
technique, which in the setting of a local anesthesia MAC procedure
may offer complementary benefits. In the absence of a facial nerve
monitor, the retrograde technique decreases the chance of major
functional defect should a nerve injury occur [13]. The traditional
anterograde technique often requires retraction against the main trunk
at the beginning of the case during identification of the facial nerve
deep in the preauricular region, which may be paralyzed from the local
anesthestic. The anterograde technique thus may increase risk of trac-
tion injury at the main trunk. The retrograde technique can decrease
the risk of this potential complication, as the facial nerve is identified
via peripheral branches prior to exposure of the main trunk. Even if the
marginal mandibular or cervical branch is paralyzed from the local
anesthetic, stimulation of the pes can still confirm facial nerve viability
via stimulation of the remaining branches.

Additionally, the retrograde technique may be a more expedient
technique. A series of 13 patients from Brazil describes parotidectomy
under local anesthesia using primarily a classic facial nerve dissection,
with identification of the nerve at the tragal pointer and a subsequent
anterograde dissection of the branches [8]. Their mean operating time
was 118.2 ± 16.4min, compared to this series of 102.8 ± 38.3 min
(89.0 ± 20.4min when excluding cases with neck dissection). Because
prolonged operative times are known to correlate with increased
complication rates [12], it is important to utilize the most efficient
techniques for patients with significant medical comorbidities.

The advantages and disadvantages should be reviewed in a dialogueTa
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between the patient, otolaryngologist, and anesthesiologist. MAC is
most suitable for patients who are motivated to maintain consciousness
during the procedure, remain still for a prolonged period of time, and
participate in facial nerve identification intraoperatively. It is less sui-
table for patients who may be more likely to demonstrate restlessness
(chronic pain, anxiety, claustrophobia) and patients with a low
threshold for upper airway collapse at moderate levels of sedation
(OSA, obesity). Because sedation induces a tendency for disinhibition,
patients must be highly motivated and understand that their coopera-
tion is essential throughout. As the patient's airway remains close to the
surgical field but distant from the anesthesiologist, patient safety relies
on careful communication between all members of the surgical team.

Depending on the preferences of the anesthesiologist, MAC offers an
advantage for patients with a specific set of perioperative risk factors
such as severe pulmonary hypertension, complex congenital heart dis-
ease, cardiomyopathy, severe valvular pathology and patients with
poor pulmonary function with potential for postoperative respiratory
depression.

The main limitations of this study are its retrospective nature and
small number of cases. Future prospective studies are needed to better
elucidate patient perceptions, safety, and long term outcomes of pa-
tients undergoing this procedure. Nonetheless this series suggests that
in carefully selected patients, parotidectomy under local anesthesia can
be offered as a viable treatment option for several indications including
benign tumors, malignant tumors, and chronic salivary disease, with
good functional and survival outcomes.

5. Conclusion

The retrograde parotidectomy under local anesthesia is a viable
treatment alternative in patients with benign, malignant, and in-
flammatory lesions who are poor general anesthesia candidates, with
operative time, complication rates, functional outcomes, and oncologic
outcomes that are comparable to traditional parotidectomy.
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