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Abstract
Objective: This study aimed to investigate the impact on patients’ quality of life of great auricular nerve sacrifice
during parotidectomy.

Methods: A retrospective review was conducted of 191 consecutive patients who underwent parotidectomy with
great auricular nerve sacrifice between 2006 and 2011. Residual sensory dysfunction and its impact on quality of
life was analysed using an eight-item quality of life survey.

Results: In all, 139 out of 191 patients (72.8 per cent) experienced one or more abnormal sensations in the ear or
neck region after surgery. There was a moderate inverse correlation between the number of abnormal sensations and
time elapsed since surgery. Moreover, the degree of discomfort correlated significantly with the frequency of
symptom occurrence (p < 0.001), duration of the abnormal sensation (p < 0.001) and size of the affected area

(p < 0.001).

Conclusion: Sacrifice of the great auricular nerve has only a small impact on patient quality of life; their daily

activities are not significantly affected.
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Introduction

Parotidectomy is a relatively common surgical proced-
ure for treating parotid neoplasms. It is occasionally
performed for inflammatory and autoimmune condi-
tions. Potential complications include haemorrhage,
infection, seroma formation, salivary fistula, keloid for-
mation, facial nerve paralysis or paresis, auriculotem-
poral syndrome (gustatory sweating or Frey
syndrome), and great auricular nerve anaesthesia.'™
Although facial nerve injury and Frey syndrome
receive much attention, the consequences of great aur-
icular nerve sacrifice have not been extensively inves-
tigated. During parotidectomy, this nerve is
frequently sacrificed to expedite mobilisation of the
inferior pole. Studies have shown that great auricular
nerve sensory loss can lead to anaesthesia, paraesthesia,
discomfort and functional deficits (e.g. difficulties in
wearing ear-rings and using the telephone), and
increases the risk of traumatic injury.’”'* Although
clinical experience and anecdotal reports have clearly
identified the morbidities associated with great auricu-
lar nerve sacrifice during parotidectomy, no study has
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systematically evaluated the short- and long-term con-
sequences on patient quality of life.”>~'> This study
aimed to evaluate sensory dysfunction and its impact
on patient quality of life after great auricular nerve
sacrifice during parotidectomy, particularly focusing
on the time elapsed after sacrifice of both the anterior
and posterior branches, the degree of recovery,
patient perception of the neurological dysfunction,
and any resulting functional problems.

Materials and methods

At follow up in 2006—2011, a total of 191 consecutive
patients treated in our department who underwent par-
otidectomy with sacrifice of both the anterior and pos-
terior branches of the great auricular nerve were fully
evaluated. Data obtained from their medical charts
included age, sex, time since surgery, surgical proced-
ure and pathology findings.

All patients who underwent surgery at least 6 months
prior to enrolment and were aged more than 17 years
were included. Patients who had died or were lost to
follow up were excluded. The mean * standard
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deviation age was 50 = 14 years (range 17—81 years).
Eighty-four (44.0 per cent) patients underwent superfi-
cial parotidectomy, 26 underwent subtotal parotidect-
omy (13.6 per cent) and 81 (42.4 per cent) underwent
total parotidectomy. The most common surgical path-
ology finding was pleomorphic adenoma (47.6 per
cent), followed by Warthin tumour (21.5 per cent),
mucoepidermoid carcinoma (7.3 per cent), adenocar-
cinoma (6.8 per cent), squamous cell carcinoma (5.2
per cent), adenoid cystic carcinoma (4.7 per cent)
undifferentiated carcinoma (4.2 per cent) and carcin-
oma ex pleomorphic adenoma (2.6 per cent; Table I).

A quality of life survey consisting of eight questions
prepared and validated by other authors was used to
measure the outcome of great auricular nerve sacrifice
during parotidectomy (Figure 1).'°"'” The survey was
administered and completed by patients between 5
and 81 months after surgery. The number of patients
who had anaesthesia, paraesthesia and referred sensa-
tion in any of the predefined sensory regions were
determined. The presence of sensory dysfunction in
different regions (item 5) was evaluated to show
changes in the area of anaesthesia and paraesthesia
over time and to identify the degree of sensory dysfunc-
tion in different specific regions.

Informed consent was obtained from each patient
prior to enrolment.

Statistical analysis

Statistical analysis of the data was performed using
MatLab (The Matworks, Natick, Massachusetts,
USA), a commercially available software for medical
statistics. The analysis was performed to find out
whether sacrifice of the great auricular nerve influences
the quality of life in a positive or negative manner.
Non-parametric tests were used because the data col-
lected was non-normally distributed. Kruskal—Wallis
non-parametric testing and analogous analysis of vari-
ance (ANOVA) one-way parametric testing were used
to determine whether the answers to the quality of
life questionnaire changed significantly over time.
Spearman rank correlation testing was performed to
identify correlations among the different variables.
The Friedman test, analogous to non-parametric two-
way ANOVA, was performed to predict how the
related variables would change over time. Finally, the

TABLE I

DISTRIBUTION BY SURGICAL PATHOLOGY FINDING
Surgical pathology finding n (%)
Pleomorphic adenoma 91 (47.6)
Warthin tumour 41 (21.5)
Mucoepidermoid carcinoma 14 (7.3)
Adenocarcinoma 13 (6.8)
Squamous cell carcinoma 10 (5.2)
Adenoid cystic carcinoma 9 4.7)
Undifferentiated carcinoma 8 (4.2)
Carcinoma ex pleomorphic adenoma 5(2.6)
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analysis focused on a large subgroup of patients
who complained of the same symptom (lack of sensi-
tivity) to identify relationships that may indicate inter-
ference on quality of life in a positive or negative
manner.

Statistical significance was set at a p value of 0.05.
Relationships among responses to the survey questions
were assessed using correlation coefficients based on
an a priori hypothesis (that sacrifice of the great auricu-
lar nerve influences quality of life).

Results

In this study, a total of 191 patients were analysed: 54
had no symptoms, but 137 (71.7 per cent) reported
experiencing at least one or more abnormal sensations
in the ear or neck region after surgery, including a lack
of sensitivity, discomfort, hypersensitivity, pain, sting-
ing and burning.

Symptoms after surgery

Data from the 137 symptomatic patients were analysed
further: 87 patients (63.5 per cent) reported experien-
cing only one symptom (lack of sensitivity), 46 (33.5
per cent) experienced two different symptoms (lack
of sensitivity and another kind of abnormal sensation)
and only 4 (2.9 per cent) complained of at least 3 symp-
toms. The number of abnormal sensations reported had
a moderate inverse correlation with time since surgery
(shown by Spearman’s coefficient of rank correlation,
r, and probability, p), suggesting gradual symptom
resolution. As shown in Table II, the mean number of
reported symptoms was 2.3 during the first year after
surgery and only 1.0 at six or more years after
surgery. The number of reported symptoms did not cor-
relate with patient age (» = 0.05, p = 0.89).

Sensory dysfunction

A correlation analysis was performed after patients
were subdivided into large, homogeneous subgroups
according to symptoms. In the subgroup of 87 patients
who experienced lack of sensitivity only, this symptom
was experienced ‘most of the time’ by 15 patients (17.2
per cent) and ‘always’ by 38 patients (43.7 per cent;
Table III). Symptom duration showed a non-normal
distribution (Table III): for 1 patient (1.1 per cent),
the symptom lasted 10 minutes or less; for 33 patients
(37.9 per cent), it lasted longer than 1 hour. Fifty-three
patients (60.9 per cent) reported the same symptom as
being always present. The degree of bother caused by
lack of sensitivity was generally mild (Table III),
with 57 patients (65.6 per cent) reporting mild symp-
toms (i.e., ‘none at all’ or ‘almost none’), and only
two patients (2.3 per cent) who considered the sensation
‘moderate’. Spearman’s coefficient of rank correlation
analysis showed that the degree of bother correlated
significantly with the frequency of symptom occurrence
(r=0.4, p<0.001) and with the duration of the
abnormal sensation (r=0.7, p <0.001; Table III).
Moreover, there was a relationship between the degree
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Thank you for taking the time to answer the following questions regarding your surgery. Please answer as accurately as possible.
(1) Please check any of the following sensations you may be experiencing around your ear or neck since your surgery
[] Stinging
[l Abnormal sensation
[ ] Burning
[] Lack of feeling
[] Pain
[ ] Lack of sensitivity
[ Discomfort
[l Hypersensitivity

If you did not check any of the above, you may stop here. Otherwise, please complete the remainder of the study.
(2) How often have you experienced any of the above sensations within the past month?

Never

Almost none of the time

A little bit of the time

Some of the time

A good bit of the time

Most of the time

Always

S B bihaore

(3) How long does it last?
Up to 1 minute
Up to 10 minutes
Up to 30 minutes
Up to 60 minutes
Up to 12 hours
More than 1 day
All the time

APk b b=

(4) How much does it bother you?
1. Notatall

Almost none

A little

Somewhat

A good amount

A tremendous amount

Al it

(5) What size is the affected area?

Smaller than the size of a penny (19 mm diameter)
About the size of a penny

About the size of a quarter (24 mm diameter)
About the size of a half dollar (30.5 mm diameter)
Larger than the size of a half dollar

Lo T

(6) How much does it interfere with your daily activities?
Not at all

Almost none

A little

Somewhat

A good amount

A tremendous amount

N S e

(7) How does it interfere with your daily activities (shaving, combing your hair, etc.)?

(8) How often are you worried or concerned about any of the above sensations?
Never

Almost never

A little bit of the time

Some of the time

A good bit of the time

Most of the time

All of the time

RS =

FIG. 1
Eight-item quality of life survey.

https://doi.org/10.1017/50022215115001863 Published online by Cambridge University Press


https://doi.org/10.1017/S0022215115001863

1124 J GALLI, M PANDOLFINI, M RIGANTE et al.
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<
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Interference in daily activities =2 i%%g
Friedman non-parametric testing was used to determine g @ <E.‘_j % 8 I~
how symptom perception affects daily activities. It Z .% gcg £5 %
showed a significant correlation (p < 0.001) between < 5 29 %ﬁ X
the degree of bother and both the frequency and dur- g G g2 CE g
ation of symptoms, and also showed a significant cor- E = = S8 cg §
relation between the degree of interference with daily 2 s = é ﬁg =
activities and both the number of sensations and the - § &° ==
time elapsed since surgery (p < 0.001). This analysis o 2 =
also identified a relationship among the answers 2 é 2 é ﬁﬁ
given to questions relating to the degree of bother, S g T T:s%:i
symptom perception and interference with daily activ- - 25 P
ities. This result indicates that the perception of dis- B 5 § 89@)
comfort (related to how often and for how long the 8 N 2 8 @ 8§
R . m = = O
symptom occurs) affects daily life. 2 5 E S8 L
° BE  sfq
(é) 8 < 2 = —
Quality of life Z N Ao
The statistical variability of answers given by the 137 = § ::n 5
symptomatic patients to the eight-question quality of = g TEE
life survey over time was analysed by Kruskal—-Wallis =7 = ES S _
non-parametric testing. A highly significant correlation Z 2, S i 2
was found (p < 0.001) among the answers to questions = U% S S
2,3,4,5,6and 8.

For the subgroup of 87 patients who experienced o 2w
only one symptom (lack of sensitivity), the degree of & s g EIT
interference showed a moderate correlation with g8 ;ﬁ 28
both the number of sensations reported (r = —0.34, %E‘) g= fo &
p <0.0001), and the time elapsed since surgery (r = ) %E B %
0.30, p < 0.003). This was confirmed by the degree 58 fg é%
of worry, which had a similar trend. In fact, only one gLz :Q@Q
patient (1.1 per cent) reported having at least some %@ é gont
worry or concern because of his symptoms, while all & ° 2T
other patients reported being never (81.6 per cent) or - °
almost never (17.2 per cent) worried (Table III). Only g g - 2
18 patients (20.7 per cent) thought that their abnormal § B ) = §_§ ﬁ
sensations significantly interfered with their daily g E| 3 g S =
activities (Table III). eI = B

https://doi.org/10.1017/50022215115001863 Published online by Cambridge University Press


https://doi.org/10.1017/S0022215115001863

QUALITY OF LIFE AFTER GREAT AURICULAR NERVE SACRIFICE

5

20

Patients ()

o k

Lackof sensitivity  Lackof sensitivity  Lack of sensitivity  Lackof

1125

ILAELILJJLML[L

+ discomfort

Lack of ¥ La:kuf sitivity Hypersensitivity +  Frey'ssyndrome

+ pain (burning or +werosth
stinging)

Wlyear W2years ®3years

+ Frey's synd Frey" and other

Wayears WSyears Woyears W 7years

FIG. 2
Graph showing the symptom distribution over time.

Discussion

The great auricular nerve is a sensory nerve arising
from the cervical plexus and composed of branches
of the C2 and C3 spinal nerves. As it ascends across
the sternocleidomastoid muscle toward the parotid
gland, it splits into anterior and posterior branches.
The anterior branch provides sensory innervation to
the skin overlying the parotid gland and the angle of
the mandible, while the posterior branch innervates
the skin over the mastoid, the posterior inferior
surface of the auricle, the lobule and the concha.
Conventionally, surgeons have to sacrifice the great
auricular nerve during parotidectomy to facilitate
access to the parotid gland.* Although morbidity fol-
lowing nerve section is clearly recognised, few
studies have specifically evaluated its effect on
patient quality of life. Schultz et al. evaluated donor
site morbidity in 29 patients who underwent great aur-
icular nerve graft procedure to repair lingual or inferior
alveolar nerves.'® They reported symptomatic nerve
injury in 46 per cent of patients, with spontaneous reso-
lution in 54 per cent of those. They concluded that,
while morbidity following great auricular nerve har-
vesting for reconstruction following ablative tumour
surgery may be perceived as minor, nerve removal
for repair of the lingual or inferior alveolar nerve injur-
ies following elective orthognathic or dentoalveolar
surgery may have a greater effect. Patel et al. showed
that abnormal sensations following great auricular
nerve sacrifice during parotidectomy were common,
occurring in 30 patients in their cohort (57 per
cent).'” Twelve of these (23 per cent) reported one
abnormal sensation only, with 10 (19 per cent) report-
ing two, and 8 (15 per cent) reporting three or more.
The most commonly reported problems were lack of
feeling and lack of sensation. However, there was a sig-
nificant decrease in the number of reported symptoms
over time.

https://doi.org/10.1017/50022215115001863 Published online by Cambridge University Press

Out of eight possible abnormal symptoms, patients
reported an average of 2.3 in the first year after
surgery, 0.5 between the second and third post-
operative years, and only 0.2 at five or more years
after surgery. This finding could be related to several
factors, including partial regeneration of cutaneous
sensory nerve fibres, collateral innervation from the
lesser occipital nerve posteriorly and the transverse
cutaneous nerve anteriorly, and patient acclimation to
any deficit. Patel et al. also showed that 23 patients
in their cohort (77 per cent) reported little or no
bother caused by sensory symptoms, 27 (90 per cent)
reported no to almost no interference in their daily
activities, and 22 patients (73 per cent) reported little
to no anxiety about the sensory dysfunction.'® Other
studies reported similar activity deficits such as diffi-
culty in using the telephone, shaving, combing their
hair, wearing ear-rings, and perceiving facial contact
during intimacy, and discomfort when wearing
glasses.”” ?? Ryan and Fee indicated that after four to
five years, approximately one-third of patients (27 per
cent) reported a specific functional deficit because of
either or both anaesthesia and paraesthesia, but only a
few patients had problems when using the telephone,
shaving, combing their hair etc.*®

Our study aimed to verify Patel and colleagues’ obser-
vation in a larger sample. It showed that abnormal
sensations are common following great auricular nerve
sacrifice during parotidectomy. The most prevalent
problem reported was lack of sensitivity (affecting 137
patients (72.7 per cent)), most frequently localised in the
ear region, especially the ear lobe, scar tissue and cheek.
Patients reported an average of 2.3 symptoms during the
first year after surgery, 1.8 symptoms between post-
operative years two and three, 1.7 between post-operative
years three and four, 1.6 in the fifth year, and 1.0 at five
or more years following surgery (Figure 2). The predom-
inant symptom is lack of sensitivity.
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FIG. 3

Graph showing the correlation between degree of bother and size of the affected area.

When considering those patients who only experi-
enced a lack of sensitivity, the statistical analysis
showed that the degree of bother correlated significant-
ly with symptom duration and frequency (p < 0.001,
r=0.75) and correlated moderately with the size of
the affected area (p < 0.001, » = 0.52; Figure 3). The
size of the affected area decreased over time, as
shown by the focus of bother being perceived in a pro-
gressively smaller area. However, symptom frequency
and duration were not the causes of interference with
daily activities. In fact, 69 (79.3 per cent) of these
patients reported ‘almost never’ or ‘never’ experiencing
interference with daily routines, while only 18 (20.7
per cent) were bothered ‘a little’ by the symptom
(Table III).

90
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In addition, despite the 43 per cent of patients who
said they always perceive the symptom and 60 per
cent who perceived it most of the time (Table III),
when patients were asked if the degree of bother
caused by abnormal sensations was troublesome,
more than 60 per cent said ‘not at all’ or that the
bother was ‘almost none’ (Figure 4). Only one patient
reported having at least some anxiety, while all other
patients reported being ‘never’ (81 per cent) or
‘almost never’ (17 per cent) worried (Table III).

In accordance with Patel and colleagues’ observa-
tions, our data confirmed that although a large
number of patients experienced some abnormal sensa-
tions after great auricular nerve sacrifice during paroti-
dectomy, these decreased significantly over time. The

Time since surgery (years)

® Smaller than the size of a penny ™ Aboutthe size of a quarter
B Aboutthe size of a half-dollar

W Aboutthe size of a penny

FIG. 4

M Larger than the size of a half-dollar

Graph showing the effect of increasing time since surgery on the degree of interference with daily activities.
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impact of nerve sacrifice on patient sensory function
was tolerable and generally decreased during the first
post-operative year. Sensory testing and patient
scoring showed that the prevalence and average area
of anaesthesia and paraesthesia decreased mildly after
the first post-operative year.

Furthermore, even patients who experienced abnor-
mal symptoms did not report any significant degree
of bother, concern, worry or interference with their
daily activities. Therefore, sacrifice of the great auricu-
lar nerve seems to have a small impact on patient
quality of life. For these reasons, surgeons may help
patients by spending additional time investigating
patient complaints and attempting to alleviate their
anxiety.

e Potential parotidectomy complications
include great auricular nerve anaesthesia

e Sensory loss can lead to anaesthesia,
paraesthesia, discomfort, functional deficits
and increased traumatic injury risk

e The short- and long-term consequences of
great auricular nerve sacrifice on patient
quality of life are unknown

e Persistence of an abnormal sensation of
discomfort did not significantly affect
patients’ daily activities

e Great auricular nerve sacrifice has little
impact on patient quality of life

Finally, saving as many great auricular nerve branches
as possible seems to be optional and unnecessary in
terms of maintaining and improving the quality of
life of parotidectomised patients. On the contrary, it
restricts complete mobilisation of the parotid inferior
pole, extends the time spent in the operating theatre
and affects facial nerve preservation.

Conclusion

This study demonstrated that sacrificing the great aur-
icular nerve has a small effect on patient quality of
life. Although patients refer to the persistence of an
abnormal sensation of discomfort, their daily activities
are not significantly affected. While several authors
recommend preserving the posterior branch of the
great auricular nerve, especially in patients for whom
surgical or oncological results would not be compro-
mised, our findings suggest that this might be unneces-
sary during parotidectomy.® ' %-13:15:20
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