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ABSTRACT: Background. This study was carried out to evaluate tumor
recurrence following extracapsular dissection of pleomorphic adenomas
of the parotid gland.

Methods. We conducted a retrospective evaluation and clinical follow-up
of the patients who underwent extracapsular dissection of a
pleomorphic adenoma as primary surgery in the otolaryngologic
department of the Erlangen University Clinics during the period from
2000 to 2005.

Results. In all, 601 surgical interventions on benign parotid tumors were
carried out from 2000 to 2005, 219 of which were primary operations for
removal of a pleomorphic adenoma. In 76 patients (34.7%),

extracapsular dissection of a primary pleomorphic adenoma was carried
out. Tumor recurrence has not been observed in any of these patients to
date after an average monitoring period of 7.38 years (range, 5.05–10.52
years).

Conclusions. Extracapsular dissection is a conservative and safe surgical
procedure for extirpation of pleomorphic adenomas that should be firmly
established in the repertoire of parotid gland surgery. VC 2012 Wiley
Periodicals, Inc. Head Neck 35: 788–793, 2013
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INTRODUCTION
Although tumors of the parotid gland constitute only

approximately 3% of all head and neck tumors, they do
represent a significant clinical picture in ear, nose, and
throat (ENT) practices.1 Among benign parotid tumors,
the pleomorphic adenoma is the histologic entity with the
highest incidence at 60% to 70%, followed by cystadeno-
lymphoma (Warthin’s tumor) and other far less frequent
benign histologic types.2,3

The treatment of choice for pleomorphic adenoma is
complete removal of the tumor.4,5 Besides the prospect of
slow but constant tumor growth, there is also a risk of
malignant degeneration into a carcinoma ex pleomorphic
adenoma. The frequency of this malignant transformation
is variously reported as between 3% and 15%.6,7 Further-
more, the supposedly benign pleomorphic adenoma can
develop into a source of distant (eg, pulmonary)
metastases.8,9

The objective of surgical treatment is therefore com-
plete removal of the tumor to prevent tumor
recurrence.10–12 The required scope of surgical resection,
however, has been the subject of controversial discussion
for decades: proponents of the always standardized surgi-
cal techniques of superficial and total parotidectomy base
their arguments mainly on a supposedly raised level of re-
currence after less invasive resection procedures.4,12

Those who favor extracapsular dissection and other partial
parotidectomies claim a lower rate of postoperative com-
plications for their approach, in particular a lower risk of
facial nerve paresis, and point out the basically benign sta-
tus of the pleomorphic adenoma.11,13,14 Our working
group recently analyzed data from 377 patients in whom
an extracapsular dissection had been performed. The anal-
ysis revealed a rate of temporary postoperative facial
nerve paresis of 6.1% and 2.1% permanent paresis.13 Ref-
erence values from the literature for superficial and total
parotidectomy range between 15% and 50% for temporary
facial nerve paralysis and up to 10% for permanent
paresis.15–17

The fact that some literature sources report much
higher recurrence rates for partial resection of pleomor-
phic adenomas than for superficial and total parotidec-
tomy4,12,18,19 is due to an inexact differentiation of differ-
ent surgical techniques, since enucleation, which was
practiced during the first half of the last century, is in
some cases assessed together with, or even equated with,
the modern practice of extracapsular dissection. The high
recurrence rates following tumor enucleations, 20% to
45%,20,21 result from intentional intraoperative opening of
the tumor capsule followed by enucleation of the tumor-
ous tissue, since tumor cells are disseminated and capsule
structures remain in situ. This risk is not present in
extracapsular dissection because the tumor is removed
with a surrounding layer of healthy parenchyma and the
capsule is not opened.11,13,22 Therefore, care has to be
taken not to mix up the nomenclature of parotid surgery:
the term "enucleation’’ must not be used anymore and
should be reserved for the description of the obsolete
technique described earlier. With respect to contemporary
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parotid surgery, we suggest a 4-stage concept explained
in the following text (see Materials and Methods).
Consequently, several studies have already demon-

strated that the risk of recurrence of pleomorphic ade-
noma is not greater following extracapsular dissection
compared with superficial or total parotidectomy, but is,
rather, of a comparable magnitude at 2% to 5%.11,23,24

The present article reports on 76 patients in whom a
pleomorphic adenoma was removed by means of extrac-
apsular dissection in our clinic as primary surgery
between January 2000 and December 2005 as a contribu-
tion to the discussion of the risk of recurrence following
extracapsular dissection.

MATERIALS AND METHODS

Patient collective

We carried out a retrospective analysis of all patients
with a benign tumor of the parotid gland that was treated
at our institution (Otorhinolaryngologic Clinic, Head and
Neck Surgery, Erlangen University Clinics) between Jan-
uary 2000 and December 2005. The collective of patients
was subdivided as well by the surgical techniques applied
as by the pathohistologic results.
With regard to the aim of this study to analyze the re-

currence rate of pleomorphic adenomas after extracapsu-
lar dissection, the further evaluation focused on those
patients who had had a primary pleomorphic adenoma
histologically proven that was removed by extracapsular
dissection.
All patients gave their written informed consent to the

surgical treatment and the follow-up examinations. The
study was approved by the ethics review board of
the Erlangen University Clinics.

Preoperative examination and selection for
extracapsular dissection

All patients underwent a clinical examination including
full ENT endoscopy. An ultrasound scan of the head and
neck, with particular attention to the parotid glands, was
carried out in all patients as primary imaging. Additional
investigations such as CT and MRI are reserved for
selected cases. A CT scan, for example, is carried out in
case of suspected bone infiltration of the mandible, whereas
MRI is the modality of choice to evaluate deep lobe
involvement of a tumor. The cases reported in this study
comprise only lesions that are located in the superficial part
of the parotid gland so that they can be thoroughly exam-
ined sonographically. There was no suspicion of deep lobe
involvement or bone infiltration preoperatively. Therefore,
neither CT nor MRI scans were additionally performed in
these cases because of the lack of indication.
Preoperative fine-needle aspiration cytology is not rou-

tinely performed at our institution and was not carried out
in any patient of the study population.
The surgical technique to be performed in an individual

case is defined in a 2-stage process. First, the preopera-
tive clinical and sonographic findings suggest a potential
approach. For example, patients were scheduled for
extracapsular dissection in cases of a single and mobile
tumor located superficially within the lateral lobe of the
parotid gland. On the contrary, a total parotidectomy has

to be planned for a lesion lying in the deep lobe of the
gland or in case of multilocality. However, the final deci-
sion about the surgical procedure and especially about
preparation of the facial nerve’s main trunk was made in-
traoperatively: a supposedly superficial mobile tumor can,
for example, turn out to extend more deeply into the
gland or to be located in close proximity to the facial
nerve; preparation of the nerve and performance of a con-
ventional parotidectomy is mandatory then. Thus, the sur-
geon had to be capable of switching between extracapsu-
lar dissection and the different forms of parotidectomies
at any time of the operation.

Surgical technique and classification of parotidectomies

Because the descriptions of the different surgical tech-
niques of parotidectomy vary greatly, we propose a
4-stage classification system based on the exposure of the
main facial nerve trunk and the size of the resection as
presented previously13: (1) an extracapsular dissection is
defined as removal of a tumor from the parotid gland
without exposure of the main trunk of the facial nerve;
(2) if the main trunk is exposed, the procedure is desig-
nated as a partial parotidectomy because parts of the sur-
face lobe of the gland are left in place; (3) removal of the
entire surface lobe defines a superficial parotidectomy;
and (4) consequently, extirpation of the entire gland is a
total parotidectomy.
On no account should the term "enucleation’’ be used

to refer to a partial resection, since this will cause confu-
sion with the historical and obsolete technique referred to
earlier (see Introduction).
The surgical preparations do not differ between extrac-

apsular dissection and conventional parotidectomy,
although the skin incision (Blair) and flap size may be
adapted to size and location of the tumor. After dissection
of the subcutaneous tissue, the sternocleidomastoid mus-
cle, and the great auricular nerve, the capsule of the pa-
rotid gland is exposed (Figure 1). Before the capsule is
opened the tumor is once again palpated. If the exact posi-
tion of the tumor cannot be determined, an ultrasound
scan can be performed intraoperatively. The parotid cap-
sule is now incised and the dissection extended toward the
tumor, although the tumor capsule itself is never opened.
The dissection is now extended through the healthy glan-
dular tissue around the tumor to gradually separate it, care
being taken at all times to dissect away from the tumor.
With this technique a small rim of healthy glandular tissue
is left on the tumor (Figure 2), without damaging the fa-
cial nerve. After the tumor has been removed, the parotid
capsule is sutured back together. A rubber drain is inserted
and subcutaneous and skin sutures are applied. A pressure
bandage is then applied for 3 to 5 days.
To identify and protect the branches of the facial nerve,

neuromonitoring with bipolar nerve stimulation is per-
formed mandatorily in all procedures. In the beginning,
stimulation is carried out with a maximum current of 5
mA. As soon as a branch of the facial nerve is identified
by positive stimulation, the stimulating current is reduced
to 2 mA. After exposure of a nerve branch, the current is
reduced further to �1 mA. Nerve branches are exposed
only if they are situated close to the tumor and their defi-
nite identifications are considered desirable before further
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dissection. The main trunk of the facial nerve, on the
other hand, is not exposed during extracapsular dissection
(see definition in the preceding text).

Postoperative management and follow-up examinations

All patients remained in the hospital for an average
inpatient period of 3 to 6 days after the operation, for a
regular check of their general condition as well as the
advance of wound healing. Thus, early postoperative
complications such as bleeding, hematoma, seroma, sali-
vary fistula, infection, and facial nerve paresis could be
diagnosed at an early stage.
In the follow-up period, all patients received regu-

lar postoperative care in the form of at least annual
clinical and imaging (normally sonographic)
examinations.
During investigations of the given study, we contacted

all patients whose last presentation in our clinic had
occurred >1 year before the evaluation cutoff date and
made a postoperative examination appointment, at which
we then performed a clinical and ultrasonic examination
of the head and neck region, inspecting, of course, in par-
ticular the operated salivary gland. For those patients
who, for whatever individual reasons, were unable to
present in our clinic (residence too far away, age and
general condition, social factors), we arranged for a re-
spective examination by a medical colleague with an
ENT office.
The primary outcome assessed was the recurrence rate

of pleomorphic adenoma and patient course after extrac-
apsular dissection.
The cutoff date for the evaluation was December 31,

2010.

RESULTS

Patient population

Between January 1, 2000 and December 31, 2005, a
total of 601 patients underwent surgery at the Otorhino-
laryngologic Clinic, Head and Neck Surgery, Erlangen
University Clinics for a benign tumor of the parotid
gland. An extracapsular dissection was performed in 205
cases, and partial, superficial, and total parotidectomies in
52, 127, and 217 cases, respectively. After exclusion of
the cases of revision surgery, 187 extracapsular dissec-
tions (34.1%), 43 partial parotidectomies (7.8%), 123 su-
perficial parotidectomies (22.4%), and 195 total paroti-
dectomies (35.6%) remained composing the patient
population of 548 primary interventions (see Table 1).

FIGURE 2. Macroscopic aspect of a pleomorphic adenoma after
removal by extracapsular dissection. Note that the
parenchymatous surface of the tumor itself is not visible because
the tumor capsule has not been exposed.

FIGURE 1. (A) marking of tumor and mandible before skin incision around the earlobe. (B) Preparation of skin flap and subcutaneous tissue with
preservation of the great auricular nerve. (C) Use of facial nerve monitoring (stimulation probe) during dissection of glandular tissue. (D) Direction
of preparation is always off the tumor when separating it from the gland.
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The most frequent histologic type found in the postop-
erative pathohistologic analysis was the pleomorphic ade-
noma (219 ¼ 40.0%), followed by Warthin’s tumor (186
¼ 33.9%), other salivary benignomas (65 ¼ 11.9%), and
different nonneoplastic histologic entities such as cysts
and lymph nodes (78 ¼ 14.2%) (see Table 2).
Because we were interested in possible recurrences of

pleomorphic adenomas that were primarily treated by
extracapsular dissection, we focused on the 219 cases of
primary pleomorphic adenomas. We performed an
extracapsular dissection in 76 of these patients (34.7%).
A partial parotidectomy was performed in 18 cases
(8.2%), a superficial parotidectomy in 68 cases (31.1%),
and a total parotidectomy in 57 cases (26.0%) (see
Table 3).
The finding of pleomorphic adenoma was confirmed in

all cases by the final histologic analysis; there were no
signs of malignancy.
Of the 76 patients in our population, 47 were females

and 29 were males. The average age when the operation
was performed was 51.35 years (range, 16–86 years).

Postoperative complications

During the inpatient period the extracapsular dissection
proved to be a surgical procedure with a low rate of post-
operative complications: of the 76 primary extracapsular
dissections of a pleomorphic adenoma, 65 patients
(85.5%) did not show any complications. We saw 5 cases
of formation of a seroma (6.6%) and 2 of a hematoma
(2.6%), 2 salivary fistulae (2.2%), and 2 cases of second-
ary bleeding (2.2%).
Facial nerve function was postoperatively completely

unimpaired (House–Brackmann Index [HBI] I) in 68 of
these 76 cases (89.5%). Six patients (7.9%) showed a

temporary paresis (HBI II and III) and 2 patients (2.6%) a
permanent paresis (1 patient HBI II, 1 patient HBI III).
Thus, during this analysis the extracapsular dissection

turned out to be a less invasive technique compared
with conventional parotidectomies that cause fewer com-
plications with regard to wound healing and facial
nerve function in particular. We have already shown com-
parable results for a larger patient population—377 cases
of extracapsular dissection—in a work recently published
with special focus on direct postoperative
complications.13

Follow-up examinations

The follow-up observation period averaged 7.38 years,
with a minimum of 5.05 years and a maximum of 10.52
years (cutoff date: December 31, 2010).
Eighteen patients (23.7%) were unable to personally

present at our department for follow-up due to different
individual reasons (see preceding text). In these cases it
was confirmed that the patients were seen by an experi-
enced ENT colleague who performed both clinical and
sonographic check-up. A written report on this examina-
tion was obtained in all cases.
No clinical or sonographic evidence of recurrence was

found in the course of the follow-up period in any of the
76 patients in whom a pleomorphic adenoma had been
removed by extracapsular dissection; that is, all of the
described patients were free of recurrence as of the evalu-
ation cutoff date (December 31, 2010). During the same
period, 1 case of a recurrence was encountered in each
group of the different parotidectomies, resulting in a re-
currence rate of 5.56% for partial parotidectomy (1 of
18), 1.47% for superficial parotidectomy (1 of 68), and
1.75% for total parotidectomy (1 of 57), respectively.

DISCUSSION
The pleomorphic adenoma is the most frequent benign

tumor of the parotid gland, optimum therapy of which is
complete surgical removal. This is recommended not only
to avoid tumor growth, which may make further resection
more difficult, but also due to the fact that the pleomor-
phic adenoma may show both malignant degeneration
(carcinoma ex pleomorphic adenoma) and the rare phe-
nomenon of benign dissemination.6,8 Surgical revision
procedures required for recurrent tumors also involve dif-
ficult preparation and higher perioperative risks due to

TABLE 1. Proportions of different surgical techniques used in primary
surgical procedures in the treatment of benign tumors of the parotid
gland, carried out during the period from January 1, 2000 to December
31, 2005.

Surgical technique No. %

Extracapsular dissection 187 34.1
Partial parotidectomy 43 7.8
Superficial parotidectomy 123 22.4
Total parotidectomy 195 35.6
Total 548 100.0

TABLE 2. Distribution of pathohistologic entities of primary benign
lesions of the parotid gland, surgically treated during the period from
January 1, 2000 to December 31, 2005.

Histology No. %

Pleomorphic adenoma 219 40.0
Warthin’s tumor 186 33.9
Other benignomas 65 11.9
Nonneoplastic histology 78 14.2
Total 548 100.0

TABLE 3. Proportions of different surgical techniques used in primary
operations of pleomorphic adenomas of the parotid gland, carried out
during the period from January 1, 2000 to December 31, 2005, and
number of recurrences after primary treatment.

No. (%)

Surgical technique All cases Recurrences

Extracapsular dissection 76 (34.7) 0 (0.0)
Partial parotidectomy 18 (8.2) 1 (5.56)
Superficial parotidectomy 68 (31.1) 1 (1.47)
Total parotidectomy 57 (26.0) 1 (1.75)
Total 219 (100.0) 3 (1.37)
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the previous surgical interventions and the resulting scar-
ring.25 Surgical intervention planning should also take
into account the fact that the pleomorphic adenoma is a
benign lesion and that, frequently, singular tumors with
circumscribed dimensions are diagnosed that present in
the clinical examination as mobile and near to the sur-
face. For this reason, the procedure should be as mini-
mally invasive as possible, with low risk levels for post-
operative complications and limitations; an important
objective to keep in mind here is preservation of the
functional integrity of the facial nerve.
The main argument often used against partial resections

of the parotid gland, and against extracapsular dissection
in particular, is the postulated higher risk of recurrence of
pleomorphic adenomas.4,12,18,21 We previously mentioned
that the literature frequently confuses the modern tech-
nique of extracapsular dissection with the historical
method of enucleation (see preceding text); importance
should always be attached to the correct description and
nomenclature. We introduce a 4-step concept distinguish-
ing between extracapsular dissection and partial, superfi-
cial, and total parotidectomies as defined earlier (see
Materials and Methods). Keeping this confusion in mind,
the high 20% to 40% rates of recurrence reported for
enucleation and other partial resections seldom represent
substantive information. There are, on the other hand,
studies that demonstrate that the risk of a recurring tumor
does not vary among the different surgical techni-
ques.11,14,23,26 For example, McGurk et al11 determined a
recurrence rate for pleomorphic adenomas of 2% after an
average follow-up observation period of 12.5 years, fol-
lowing both extracapsular dissection (n ¼ 380) and super-
ficial parotidectomy (n ¼ 95).
Arguments used in support of a potentially higher re-

currence risk with circumscribed resections of a pleomor-
phic adenoma include above all peculiarities of the cap-
sule structure of this histologic entity, also called a
pseudocapsule, since histologic analysis of the tumor cap-
sule reveals only a thin and partially discontinuous struc-
ture (ie, the capsule shows gaps).7,27 An investigation by
Stennert et al7 in 2001 revealed, for example, a thin cap-
sule (<20 lm) in 97 of 100 preparations and a partially
missing capsule layer in 46%. Furthermore, after histopa-
thologic preparation of pleomorphic adenomas, pseudo-
pods (ie, finger-like extensions of the tumor tissue into
the surrounding glandular parenchyma) are found as well
as satellite nodes (ie, aggregates of tumor cells located
outside of the capsule level that are separate from the
main tumor).1,28 In an analysis of 218 pleomorphic
adenomas, Zb€aren et al27 confirmed pseudopods in 40%
and satellite tumors in 13%.
Based on these histopathologic insights, the conclu-

sion would be that, in preparation of a pleomorphic ad-
enoma in close proximity to or directly on the capsule
layer within the framework of an extracapsular dissec-
tion, there is a greater risk of leaving tumor cells
behind with the glandular tissue that remains in situ7,27;
this would then appear to be less likely if the tumor
were removed together with the entire gland, or at least
its outer lobe.
There are, however, studies that contradict this conclu-

sion. Donovan and Conley,29 for example, have demon-
strated that the tumor capsule is at least partially exposed

in 60% of cases of superficial or total parotidectomies as
well. This can be explained above all by the proximity of
the tumors to the facial nerve, making it necessary to do
the preparation close to the capsule to avoid injury to the
nerve. The postulated en bloc resection is thus, strictly
speaking, not practiced in most cases anyway. The same
study also showed that, in 40% of cases, only a very thin
capsule layer was detectable at the edge of the prepara-
tion and that the capsule was even missing in part, or
was interrupted, in 21%. Nonetheless, these histologic
characteristics did not result in a raised level of recur-
rences in the patient collective.29 Ghosh et al30 demon-
strated in 2003 that leaving a thin layer of connective tis-
sue on the tumor was sufficient to minimize the risk of
recurrence when removing a pleomorphic adenoma. They
investigated 83 cases of pleomorphic adenoma with an
average follow-up period of 12.5 years. In the cases in
which the tumor extended to the edge of the resection,
the investigators found a recurrence rate of 17.6% that,
however, was reduced to 1.8% for the cases in which a
thin capsule layer (in some cases <1 mm) was detectable.
The authors conclude that a separating layer consisting of
1 to 2 cell rows suffices for safe removal of the tumor.30

It can be concluded from these investigations that it is
important when extirpating a pleomorphic adenoma (and
benign parotid tumors in general) to avoid injury to the
capsule layer and, if possible (proximity of facial nerve;
see earlier text), to leave a layer of glandular parenchyma
on the tumor (see Figure 2). This technique does not raise
the risk of tumor recurrence compared with superficial
and total parotidectomies.
Furthermore, revision surgery may become necessary

after any kind of parotidectomy because the risk of re-
currence of a pleomorphic adenoma is 2% to 5%, inde-
pendent of the surgical procedure applied (see earlier
text). However, if the facial nerve’s main trunk is dis-
sected during the first operation, scarring will have
taken place and dissecting the nerve again at the time
of revision surgery will comprise a higher risk of dam-
aging the nerve and, thus, of temporary and permanent
paresis. In contrast, because the main trunk is not dis-
sected during extracapsular dissection, conditions in the
case of a required revision surgery are considerably bet-
ter because no scarring complicates dissection of the fa-
cial nerve.
Although we suggest including extracapsular dissection

into the range of surgical techniques for benign parotid
tumors, the other forms of parotidectomies must not be
superseded. Head and neck surgeons have to be capable
of performing parotidectomies of any extent. Moreover,
they have to be able to reliably identify situations
in which they have to convert from an extracapsular dis-
section to a conventional parotidectomy and they have to
be familiar with the whole spectrum of parotid surgery to
do so.

CONCLUSION
The pleomorphic adenoma, the most frequent benign

tumor of the parotid gland, requires adequate surgical
therapy to prevent recurrence or possible malignant
degeneration. Besides superficial and total parotidecto-
mies, partial resections such as partial parotidectomy and,
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in particular, extracapsular dissection, represent surgical
methods by means of which suitable tumors can be
removed conservatively but safely. Due to the lower level
of invasiveness, perioperative complications, in particular
temporary or permanent damage to the facial nerve, are
much less frequent. The concern that these circumscribed
resections would lead to an increased risk of recurrence
have proven unfounded, both in the patients investigated
here and in accord with the available literature. Nonethe-
less, we consider individual choice of surgical approach
important: an extracapsular dissection should be consid-
ered for singular, near-surface, and mobile tumors. Intra-
operatively, however, it should be possible to switch over
at any time to a superficial/total parotidectomy with expo-
sure of the main facial nerve trunk.
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