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Objective/Hypothesis: The ideal extent of surgical intervention for benign parotid tumors remains a matter of contro-
versy. The aim of the study was to trace the development of surgical therapy in a large cohort, explore its changes in a single
institution specializing in salivary gland pathologies over the last 12 years, and determine the extent to which a possible shift
in the surgical therapy of parotid benign tumors toward less radical methods was correlated with a change in the incidence
of facial palsy and Frey’s syndrome.

Study Design: Retrospective clinical study.
Methods: A retrospective evaluation of the records for all patients treated for benign parotid tumors between 2000 and

2012 at a tertiary referral center was carried out. Surgical methods were classified into four groups: extracapsular dissection,
partial superficial parotidectomy, superficial parotidectomy, and complete parotidectomy.

Results: A total of 1,624 patients were included in the study. Our analysis demonstrated an increase in the total number
of parotidectomies for benign lesions from 71 (2000) to 184 (2012), mostly due to the increase in extracapsular dissections
(from 9 to 123). Increased performance of less radical surgery was associated with a significantly decreased incidence of tem-
porary and permanent facial palsies (from 22.8% to 9% and 9.8% to 5.9%, respectively) and Frey’s syndrome (from 11.3%
to 1.6%).

Conclusions: One of the most controversial issues in the treatment of benign parotid tumors is the best therapeutic
approach to be taken in such patients. Our study showed that increased performance of less radical surgery was associated
with better functional outcomes.
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INTRODUCTION
In the first half of the 20th century, a common sur-

gical treatment for benign parotid tumors was the intra-
capsular enucleation of the tumor (i.e., the opening of
the tumor capsule after tumor exposure and resection of
the tumor tissue out of the capsule in its entirety).1–3 In
the middle of the last century, the technique and philos-
ophy of parotidectomy for benign parotid lesions was
reviewed and refined in two directions. First, surgical
therapy became a little more radical in the sense of
resection of the tumor capsule with surrounding healthy
glandular tissue. Second, attention was paid to the
standard and complete dissection of the facial nerve in
an anterograde or retrograde manner.4,5 Standard and

obligatory dissection of the facial nerve and thus a
resulting superficial or complete parotidectomy remains
the traditional standard of surgical philosophy and care
for benign parotid lesions in many centers. Nevertheless,
it is beyond doubt that the desirable extent of surgical
therapy for benign parotid tumors is still a matter of
controversy. For example, supporters of the minimally
invasive concept claim, among things, that a dissection
of the facial nerve brings the risk of intraoperative nerve
damage and makes a revision in this region far more dif-
ficult because of postoperative scarring.6–9

In this context, extracapsular dissection has been
proposed as an alternative surgical modality method to
minimize the morbidity of parotidectomy. The main prin-
ciple of this method lies in the meticulous dissection
around the tumor capsule, without the intention of prei-
dentification or exposure of the main trunk or branches
of the facial nerve.10,11 Among other things, supporters
of this surgical procedure claim that primary extracap-
sular dissection offers better conditions for the facial
nerve in revision cases, because the nerve is not exposed
during the primary operation and thus not bound up in
scar tissue.12 Extracapsular dissection as a definitive
surgical treatment for benign tumors of the parotid
gland has been performed in our department since 1999.
The aim of this study was to explore the changes in
parotid surgery in a single department over the past
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years, with progressive development of knowledge about
the behavior of benign parotid tumors and improvement
of imaging techniques and surgical expertise. Our study
also aimed to determine whether a change in the philos-
ophy of the surgical management of benign parotid
tumors correlated with a change in the incidence of post-
operative complications (temporary and permanent
facial palsy, Frey’s syndrome).

MATERIALS AND METHODS
This retrospective study was conducted at an academic

tertiary referral center specializing in salivary gland patholo-
gies (Department of Otorhinolaryngology, Head and Neck Sur-
gery, University of Erlangen–Nuremberg, Erlangen, Germany).
The records of all patients treated for benign tumors of the
parotid gland between 2000 and 2012 were evaluated. Patients
with insufficient data, as well as histologic findings other than
a benign tumor of the parotid gland or primary surgical revi-
sions of external surgeries, were excluded from this study.

All patients were evaluated preoperatively with a clinical
examination, ultrasonography of the head and neck with partic-
ular attention to the parotid region, and in some cases com-
puted tomography or magnetic resonance imaging.
Preoperatively, the function of the facial nerve was assessed
clinically using the House-Brackmann grading system13 and by
electromyography of the facial nerve.

Surgical modalities for all study patients were classified
into four groups: extracapsular dissection, partial superficial
parotidectomy, superficial (or lateral) parotidectomy, and com-
plete parotidectomy. Because the descriptions of the different
surgical techniques of parotidectomy vary greatly in the rele-
vant literature,3 this classification system was based on the
(intention of) exposure of the main facial nerve trunk and the
extent of resection of the parotid gland, as proposed by relevant
literature reports.3,9 An extracapsular dissection was defined as
removal of a tumor, preserving its capsule without exposure of
the main trunk of the facial nerve. This modality was indicated
in cases of a single and mobile lesion with preoperative clinical
and imaging signs of a benign tumor and a location within the
lateral lobe of the parotid gland. Furthermore, it was performed
via an extended submandibular incision, in rare cases of tumors
arising from the pharyngeal prolongation of the parotid gland
and location in the deep parapharyngeal space, after sectioning
of the posterior belly of the digastric muscle in most cases. If
the main trunk was deliberately exposed before tumor dissec-
tion, the procedure was designated as a partial superficial
parotidectomy, because parts of the superficial lobe were left in
place. Removal of the entire superficial lobe was defined as a

superficial (or lateral) parotidectomy, whereas extirpation of the
entire gland was referred to as a total parotidectomy.11 In all
cases, neuromonitoring was performed to identify and protect
the main trunk or the branches of the facial nerve. This con-
sisted of an electrical stimulation probe and two electrodes for
conducting the action potentials of the orbicularis oculi and
orbicularis oris muscles. In the beginning, stimulation was car-
ried out with a maximum current of 5 mA. As soon as a branch
of the facial nerve was identified by positive stimulation, the
stimulating current was reduced to 2 mA. After exposure of a
branch of the facial nerve, the current was reduced further to 1
mA or less.

Statistical analysis was performed using the v2 test with
95% confidence intervals (CIs). The software SPSS version 21
for Windows (SPSS, Inc., Chicago, IL) was used for the analysis.
A P value of <.05 was considered statistically significant.

RESULTS
A total of 1,624 patients were included in the study

(873 men, 751 women; male:female ratio, 1.16:1). Their
mean age was 54 years (range, 1–90 years). The distri-
bution of the different surgical modalities in the total
population and the development of different procedures
over time are shown in Table I. Information on tumor
pathology is shown in Table II. The biggest solitary
lesion in our sample was 6 cm. Figure 1 shows the devel-
opment of surgical modalities over time, and Figure 2
shows the progression of the total number of parotidecto-
mies in relation to the number of extracapsular dissec-
tions. The incidences of facial palsy (temporary or
permanent) and Frey’s syndrome over time are shown in
Figures 3 and 4, respectively. The incidence of perma-
nent facial palsies and Frey’s syndrome, broken down
according to extracapsular dissections and other surgical
modalities, are shown in Figures 5 and 6, respectively.
Statistical analysis of our data revealed a statistically
significantly higher risk of development of permanent
facial palsy (9.8% by the nonextracapsular dissection
cases, 1.9% by extracapsular dissections; odds ratio
[OR]: 5.723, 95% CI: 3.271-10.014, P<.001) and Frey’s
syndrome (OR: 9.186, 95% CI: 3.929-21.476, P<.001) as
a result of the more invasive surgical modalities (partial
superficial parotidectomy, superficial parotidectomy,
complete parotidectomy) compared with the extracapsu-
lar dissections. An analysis of the 217 cases with partial
superficial parotidectomy revealed a permanent facial

TABLE I.
Total Number of Surgeries in Each Surgical Modality in the Years 2000 to 2012.

Surgery Type 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total (%)

Extracapsular
dissection

9 19 29 29 44 55 64 66 78 72 98 110 123 796 (49)

Partial superficial
parotidectomy

7 2 9 9 14 6 14 38 23 28 21 26 20 217 (13.4)

Superficial
parotidectomy

14 17 38 25 20 10 15 21 11 12 12 16 10 221 (13.6)

Complete
parotidectomy

41 37 35 26 25 33 33 30 25 24 28 22 31 390 (24)

Total 71 75 111 89 103 104 126 155 137 136 159 174 184 1,624
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nerve palsy incidence of 2.7%, not statistically signifi-
cantly higher in comparison to the extracapsular dissec-
tions (1.9%, P 5.422). From the 15 patients with
permanent facial palsy after extracapsular dissection
over the 12 years of our study, 14 had a grade II (House-
Brackmann classification) and one grade III.

DISCUSSION
A review of the relevant literature and historical

data from the 1960s to 1970s from our department leads
to the conclusion that the surgical approach of choice for
parotid benign lesions demonstrates a sinusoid course
over time. An upward shift can be seen from the no lon-
ger acceptable tumor enucleation to the surgical mini-
mum of standard and obligatory facial nerve dissection,

balancing out today on the level of extracapsular dissec-
tion, with the concept of a minimally invasive but still
oncologically safe procedure. Several issues dealing with
a wish for a more cosmetically appealing result, such as
the retroauricular facelift incision (rhytidectomy inci-
sion)14–16 and modifications in the intraparotideal
approach to the tumor, such as the cruciate incision of
the parotid fascia,17 have been proposed. Furthermore,
several opinions as to the acceptable thickness of the tis-
sue layer around the tumor or the allowed percentage of
capsule exposure of the tumor in extracapsular dissec-
tions, especially in pleomorphic adenomas,18 have been
mentioned. In each case, as extracapsular dissection is
not defined from the facial nerve as a landmark but is
indicated on the basis of the individual clinical

TABLE II.
Total Number of Different Tumor Pathologies in Our Study Sample.

Pathology No.

Pleomorphic adenoma 591

Adenolymphoma (Warthin) 562

Parotid cyst 114

Basal cell adenoma 69

Parotid lymph node 64

Lipoma 59

Circumscribed chronic parotitis 56

Oncocytoma 26

H€amangioma 9

Myoepithelioma 9

Neurinoma 5

Monomorphic adenoma 4

Schwannoma 2

Rare entities (e.g., canalicular adenoma) 54

Total 1,624

Fig. 1. Progression of each surgical modality over the years. [Color
figure can be viewed in the online issue, which is available at
www.laryngoscope.com.] [Color figure can be viewed in the online
issue, which is available at www.laryngoscope.com.]

Fig. 2. Progression of total number of parotidectomies and extrac-
apsular dissections over the years. [Color figure can be viewed in
the online issue, which is available at www.laryngoscope.com.]

Fig. 3. Incidence of temporary and permanent facial palsy over
the years. [Color figure can be viewed in the online issue, which is
available at www.laryngoscope.com.]
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(unilocularity, location, depth, motility) and radiologic
tumor entities (lack of suspicion of malignancy), this
modality conforms to the philosophy of individualized
surgery and to the model of personalized medicine.

The descriptive analysis of our data demonstrates
an impressive increase in the total number of parotidec-
tomies for benign lesions from 71 surgeries (2000) to 184
(2012), which may be attributed to the improvement of
diagnostic imaging tools (ultrasound), the introduction of
ultrasound diagnostics in our routine practice, and the
growing experience and expertise in minimally invasive
surgical modalities in our department (Table I). It can
also be seen that the increase in the total number of sur-
geries is mostly due to the increase in the number of
extracapsular dissections (from 9 to 123, from 71 to 184;
Fig. 2) that were referred to our department. Logically,
increasing experience with extracapsular dissection
brought a rapid expansion of its spectrum of indications
over time and a progressively rarer intraoperative
switch to more radical procedures, which was also tech-
nically facilitated by the possibility of intraoperative use
of a portable ultrasound system in our department.19

In detail, the number of less radical tumor-defined
modalities (extracapsular dissection and partial superfi-
cial parotidectomy) rose from 16/71 (22.5%) to 143/184
(77.7%). This three-fold percentage increase in mini-
mally invasive procedures is indicative of the impressive
change in the philosophy and the strategy concerning
the therapeutic approach to benign parotid tumors.
Interestingly, total parotidectomies showed a slightly
decreasing tendency, but in total remained stable over
12% of the total number of surgeries each year. The lat-
ter could be explained by the fact that a total parotidec-
tomy has an established status and solid indications in
cases of benign parotid lesions. In our department, it
was considered as the modality of choice for multilocular
adenolymphomas as well as benign tumors of the deep
lobe of the parotid gland. As a result, total parotid gland
resection retained its position in our therapeutic concept
over the years.

Undoubtedly, the most significant complication in
the surgical treatment of benign parotid tumors is post-
operative facial palsy, with a severe negative impact on
the postoperative functional outcome.20 According to the
relevant literature, the rate of temporary postoperative
facial nerve paresis is reported to be as high as 15% to
25% after superficial parotidectomy and 20% to 50%
after total parotidectomy, whereas the overall rate of
permanent facial nerve paresis is reported as 5% to
10%.3,21–23 Our descriptive analysis showed that increas-
ing performance of less radical surgical procedures over
the years is associated with a significantly decreasing
incidence of temporary and permanent facial palsies
(22.8% to 9% and 9.8% to 5.9%, respectively). Interest-
ingly, statistical analysis of our data revealed a statisti-
cally significant more than 5 times higher risk of
development of a permanent facial palsy as a result of
the other surgical modalities. It therefore appears that
a dissection of the tumor instead of primary dissection
of the facial nerve leads to significantly less facial nerve

Fig. 4. Incidence of Frey’s syndrome over the years. [Color figure can
be viewed in the online issue, which is available at www.laryngoscope.
com.]

Fig. 5. Incidence of permanent facial palsies by extracapsular dissec-
tions and other surgical modalities over the years. [Color figure can be
viewed in the online issue, which is available at www.laryngoscope.
com.]

Fig. 6. Incidence of Frey’s syndrome by extracapsular dissections
and other surgical modalities over the years. [Color figure can be
viewed in the online issue, which is available at www.laryngoscope.
com.]
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morbidity, with an essential benefit for the patients’
postoperative quality of life.

Among the most serious sequelae of parotidectomy
with significant potential negative social and psychologi-
cal implications is Frey’s syndrome.24 One of the most
recognized risk factors for postoperative development of
this syndrome is the amount of parotid gland tissue
removed.24,25 Following the department’s philosophy, it
was always our goal to minimize the parotid wound bed
and the extent of parotidectomy to prevent Frey’s syn-
drome. Furthermore, every case involved sub-superficial
musculoaponeurotic system elevation of the skin flap
and formation of a thick skin flap. No other adjunctive
techniques were used, and this allowed further analysis
of this issue (use of adjunctive techniques in only some
cases would have possibly affected the possibility/risk of
Frey’s syndrome and would therefore have interfered
with our results). Reports of lower rates after partial
superficial parotidectomy or extracapsular dissection
point to the same conclusion.26–28 Descriptive analysis of
our study was in line with the literature reports:
increasing performance of (and increasing expertise in)
less radical procedures led to an almost 10 times lower
incidence of Frey’s syndrome over the years, from 8/71
(11.3%) in 2000 to 3/184 (1.6%) in 2012. Interestingly,
according to the present analysis, a patient undergoing
a more radical surgical modality (partial superficial
parotidectomy, superficial parotidectomy, complete parot-
idectomy) is greater than nine times more likely to
develop Frey’s syndrome postoperatively compared with
an extracapsular dissection. It is possible that the more
residual glandular tissue there is, the higher the barrier
is between regenerating postganglionic parasympathetic
nerve fibers in the skin and in the parotid gland paren-
chyma. This is consistent with literature reports that
adequate removal of the pathology with minimization of
the parotid wound bed (as in extracapsular or partial super-
ficial parotidectomy) may prevent Frey’s syndrome.24,29

It should be underlined that our descriptive study
results may be influenced by factors such as the sur-
geons’ experience and preferences and the patients’
wishes. Our data review showed that over half of our
extracapsular dissections were performed in the period
2009 to 2012. This finding may certainly lie in a possible
learning curve associated with the technique, although
it seems that in our total parotidectomy cases, certain
tumor-related reasons rather than surgeon’s preferences
or inadequate expertise precluded an extracapsular
approach. These possible selection biases should be
taken into account when considering our observations.
As mentioned above, an extracapsular dissection may be
applied only in cases of a superficially located mobile
lesion or in rare cases of pleomorphic adenomas arising
from the pharyngeal prolongation of the parotid gland
and location in the deep parapharyngeal space after sec-
tioning of the digastric muscle (transcervical
approach).30 If we accept that the cases in which an
extracapsular approach could be applied were distrib-
uted regularly over the years, we clearly see a change in
philosophy, with a shift toward less radical surgical
modalities over the years, with over 55% of extracapsular

dissections consistently being performed in the last 3
years of the study. Logically, this is clearly attributable
to a strategic change rather than an increase in the inci-
dence of the easier cases in the last years. This increase
in the number of less-radical modalities should be con-
sidered as a result of progressively greater experience
and knowledge in the behavior and biology of benign
parotid tumors, as we believe that the same lesions as
12 years ago can now be treated adequately with far less
radical surgery.

Our study shows that the rapidly increasing number
of less-invasive modalities over time is associated with a
significant improvement in the functional outcome of the
patients. Additionally, in most of the cases, less-invasive
procedures were proven to be comparatively less time
consuming. In our view, an extracapsular dissection
should be considered as an advanced modality, as it is an
individualized, successive dissection in the parotid paren-
chyma around the tumor, under electromyographic moni-
toring of the facial nerve with the intention of not
exposing and thus protecting the facial nerve, and
without the help of any anatomic landmarks. In our expe-
rience, it can be very demanding intraoperatively. Conse-
quently, the increase in extracapsular surgery should be
considered to be the result of growing expertise in parotid
surgery. In our opinion, one should be able to switch to a
more radical procedure requiring dissection of the facial
nerve and its branches if, for example, malignancy is
detected in frozen sections of an extracapsular specimen.
Interestingly, almost 3% of the nonextracapsular dissec-
tions in our study sample began as intended extracapsu-
lar dissections. Therefore, less radical modalities should
be performed by surgeons who are able to find, recognize,
and dissect the facial nerve if required.

CONCLUSION
One of the most controversial issues in otolaryngol-

ogy lies in the question of which therapeutic approach is
best in patients with benign tumors of the parotid gland.
Our retrospective study indicates that an individualized
treatment modality is justified, rather than a standar-
dized surgical procedure. The choice of surgical approach
can often be made in the operating room. Our study
shows a clear shift toward less-invasive surgical proce-
dures, without compromises in patient safety, functional
outcome, or postoperative surgical complications.
Increasing performance of extracapsular surgery should
be seen as the result of rising expertise in parotid sur-
gery, rather than an attempt to save operative time and
costs. However, expertise in parotid surgery is insuffi-
cient without the ability to dissect the facial nerve.
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