Review of surgical techniques and guide for decision making
in the treatment of benign parotid tumors
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Abstract

Purpose Surgical treatment of benign parotid tumors has developed in the direction of less invasive procedures in recent years
and has raised great debate about the best surgical approach. Aim of this article is to analyse anatomical and other factors
that are important in selection of the appropriate surgical technique in treatment of benign parotid tumors. Furthermore, to
discuss the risk of complications and recurrent disease according to selected operation. Finally, to define patient selection
criteria to facilitate decision making in parotid surgery and become a guide for younger surgeons.

Methods Literature review and authors’ personal opinions based on their surgical experience.

Results All possible surgical techniques for benign parotid surgery with advantages and disadvantages are being described.
An algorithm with anatomical and other criteria influencing decision making in benign parotid surgery is presented.
Conclusion Surgeons nowadays have many options to choose from for benign parotid surgery. ECD is one of the many
surgical techniques available in parotid surgery and can achieve excellent results with proper training and if used for proper
indications. PSP is mainly indicated in large tumors of the caudal part of the PG (ESGS level II). SP represents a universal
solution in parotid surgery and should be the first technique young surgeons learn. TP has only few but important indications
in benign parotid surgery. Surgeons need to carefully consider the patient and his/her preoperative imaging as well as her or
his own special expertise to select the most appropriate surgical technique.
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Abbreviations

ECD Extracapsular dissection

PSP Partial superficial parotidectomy
SP Superficial parotidectomy

TP Total parotidectomy

FN Facial nerve

PG Parotid gland

MSCM  Sternocleidomastoid muscle
IONM Intraoperative neuromonitoring
PLA Pleomorphic adenoma

SD Stensen’s duct

MRI Magnetic resonance imaging

RMV  Retromandibular vein

ESGS  European Salivary Gland Society [now: Multi-
disciplinary Salivary Gland Society (MSGS)]

Introduction

Parotid gland surgery has experienced a great evolution
in the last 20 years. Although superficial parotidectomy
(SP) was standard of care in many centres until some years
ago, other operative options, such as extracapsular dissec-
tion (ECD) and partial superficial parotidectomy (PSP) have
become popular [1-3]. Both surgical techniques have advan-
tages and disadvantages, but a direct comparison is very
difficult. Overall, the surgical treatment of benign parotid
tumors has developed in the direction of less invasive proce-
dures in the recent years [4]. In some centres nowadays, the
most frequently performed operation is the ECD in which
the facial nerve (FN) is not routinely identified [5, 6].

The various operative possibilities have a great impact on
the surgical time needed (40 min to 4 h), on the incidence
of FN paralysis both temporary (10-40%) and permanent
(1-5%), on the probability of postoperative Frey's syndrome
and loss of sensation (injury of the great auricular nerve)
[7-12]. Even the risk of a postoperative salivary fistula and
thus the duration of wound healing vary greatly depending
on the extent of the surgical technique [13-15].

Surgery of benign parotid neoplasms has a clear scope:
a complete removal of the tumor with minimal morbid-
ity. Complete tumor removal with clear resection margins
is very important to minimize the chances for local recur-
rence especially for pleomorphic adenomas (PLA) [16, 17].
Furthermore, since preoperative exclusion of malignancy
is not always possible, the histologic clarification of the
tumor is another important aspect of surgery, because unex-
pected malignancy could make revision surgery mandatory.
Minor goals are preservation of salivary function and hav-
ing a favorable situation if revision surgery becomes neces-
sary (e.g. recurrence of pleomorphic adenoma, metachro-
nous Warthin’s tumor, incidental malignancy) [18, 19].
Although there is little debate about the aim of surgery in

benign parotid tumors, there is still great debate about the
appropriate surgical approach. Mainly two doctrines domi-
nate the modern opinion. The first emerged around 1950 and
supports the notion that the minimum surgical procedure in
parotid surgery is superficial or lateral parotidectomy [16,
20, 21]. The second that slowly emerged 25 years ago sup-
ports that ECD is a viable option in selected cases of benign
parotid surgery [1, 22-24]. Nevertheless, a systematic com-
parison between ECD and SP is difficult because selection
bias hinders a direct comparison [25, 26]. To facilitate
comparison in future studies, a new classification of tumors
according to their size and location within the parotid gland
has been proposed by the European Salivary Gland Society
(ESGS), nowadays renamed as Multidisciplinary Salivary
Gland Society (MSGS) [26, 27].

The purpose of this review paper is to analyze the factors
that are important in the selection of the appropriate surgical
technique in the treatment of benign parotid tumors. Further-
more, it discusses the risk of FN palsy and recurrent disease
according to the selected operation. Finally, it defines selec-
tion criteria in order to facilitate decision making in parotid
surgery and become a guide for younger surgeons. In order
to understand the treatment possibilities in benign parotid
tumors, it is necessary to analyze the surgical techniques that
are available and their historical development.

Surgical techniques available and historical
development

Table 1 shows the techniques that are available for surgical
treatment of benign or malignant parotid disease. Fine nee-
dle aspiration (FNA), core needle biopsy (CNB) and open
biopsy are diagnostic procedures that will not be further dis-
cussed in this paper. Nevertheless it is generally accepted
that although having their indications, they cannot offer
100% diagnostic accuracy [28-32].

Enucleation is nowadays obsolete, but had a great impact
on the development of parotid surgery [16]. This technique,
which is also called intracapsular dissection, entails the
incision of the capsule of the tumor and the removal of the
content within the borders of the tumor. This method was
developed in the early 20th century in a time when neither
neuromonitoring, nor bipolar coagulation or visual magni-
fication were available and the fear of injuring the FN was
the main concern of the surgeons. As it is easy to imagine,
since the tumor removal was performed within the capsule
of the tumor, small rests of the tumor were usually left
behind and the recurrence rate, especially for pleomorphic
adenomas (PLA) was very high at 30-50% [16, 33]. Because
of that the superficial or lateral parotidectomy was devel-
oped to combine complete tumor removal and FN safety.
In a time when neuromonitoring was still not available, the



Table 1 Surgical techniques

. . . Surgical technique
available in parotid surgery

Biopsy (FNA, CNB, open biopsy)

Enucleation (intracapsular dissection) (obsolete)

Capsular dissection (extracapsular enucleation) (without removal of healthy parotid tissue)

Extracapsular dissection (partial parotidectomy)

Partial parotidectomy with main trunk preparation (partial superficial parotidectomy-PSP)

Superficial (lateral) parotidectomy

Total/near-total parotidectomy

Radical parotidectomy (nerve resection)

Extended parotidectomy (e.g. masseter, MSCM, external ear, lateral petrosectomy)

FNA fine needle aspiration, CNB core needle biopsy, MSCM sternocleiomastoid muscle

identification of the main trunk of the FN, in an anatomically
safe region, directly after exiting the stylomastoid foramen,
and the exploration of the nerve branches from central to
the periphery gave the best combination of complete tumor
removal and FN safety. Because of the impressive decrease
in recurrences, SP was established as the standard of treat-
ment in parotid surgery especially if a PLA was suspected.
Histologic examination of microsatellites strengthened the
believe that wide surgical margins are necessary in order to
minimise recurrence of PLA [34].

Fig. 1 Capsular dissection

in patient with pleomorphic
adenoma of the deep lobe of
the right PG undergoing TP
verify correct functioning of the
IONM

Capsular dissection or extracapsular enucleation repre-
sents the excision of the tumor in a plane directly in con-
tact to the external surface of the tumor capsule without
the removal of healthy parenchymal tissue [16]. Although
capsular dissection is not a technique aimed at during sur-
gery, a partial capsular dissection of a tumor often becomes
necessary during more extended surgery such as SP or total
parotidectomy (TP) because the tumor is often in contact
with the main trunk or branches of the FN (Figs. 1, 10).
Donovan already showed in 1984 that as much as 60% of SP



or TP unavoidably had a capsular dissection phase at some
point of the surgical procedure—because of the tumor abut-
ting on the FN—without worsening recurrence rates [35].
That way he proved that low recurrences rates are possible
even without wide surgical margins during operation. Since
many parotid tumors have contact with the FN, and since
besides the removal of the tumor, the goal is to preserve FN
function, the dissection must be made in very close proxim-
ity to the tumor capsule in order to prevent FN injury. If a
substantial margin would be essential to prevent recurrence,
one would expect these patients to have increased recurrence
rates. On the contrary, however, very low recurrence rates
are observed in these patients with partial capsular exposure,
on the condition that the capsule of PLA is not injured dur-
ing surgery [16]. Therefore, it can be assumed that properly
indicated and performed ECD has no reason to have higher
recurrence rates as compared to SP or TP.

Extracapsular dissection (ECD) may also be termed partial
parotidectomy without main trunk preparation, as after skin
flap preparation, the parotid tissue is opened near the lesion
and the tumor—surrounded by some millimeters of healthy
tissue—is removed. The main difference to SP is that the main
trunk of the FN is not dissected. Nevertheless, at some point
of the operation one or more branches of the FN are usually
identified. It is rare not to identify or stimulate any branch dur-
ing surgery. In cases that a nerve branch is in contact with the
tumor a partially capsular dissection becomes necessary. The
development of intraoperative neuromonitoring IONM) in the
1990s improved safety of FN during ECD [36-38]. Based on
this technique, it became possible to control the region around
the tumor and identify and protect branches of the FN without
exactly knowing where they are going to be met. Therefore,
during ECD the IONM has another function and importance
compared to SP. In SP or TP, the main trunk of the FN is iden-
tified and IONM verifies that the region of interest (ROI) is the
nerve (positive verification) [36]. Therefore, the stimulation
level of 0.8—1 mA is usually enough. During ECD, most of the
operation is performed without visual exposure of a branch of
the FN. The importance of IONM in this case is to verify that
the ROl is not a nerve but tissue that can be cut (negative veri-
fication). Therefore, much higher stimulation levels are needed
(usually 3-5 mA) in order to minimise the danger of false
negative results (i.e. [IONM does not give a stimulation signal
although in contact to or very close to the FN). Because false
negative results in IONM would greatly increase the danger to
damage the FN, a correct application of IONM is essential in
ECD. Furthermore, it is highly important to verify the correct
function of the IONM system during surgery. In case of SP
this can easily be done by regularly stimulating the dissected
main trunk of the FN. After preparing the skin flap in ECD, a
good way to start identifying the FN using IONM is usually
the mandibular branch, as it is almost always possible to stimu-
late it with 5 mA at the angle of the mandible. In this way, it

becomes apparent that the correct use of IONM is an essential
part of a safe performance of an ECD [39]. Further develop-
ments that promoted the use of ECD were bipolar coagulation
and visual magnification because they facilitated the identifica-
tion and protection of small branches of the FN [40—42]. Many
studies have examined the ECD for efficacy and safety in the
last 15-20 years [6, 22, 23, 43-45] and compared it to other
forms of parotidectomy [46—48].

Partial superficial parotidectomy (PSP) was developed as
a less invasive alternative to SP in selected cases, aiming to
improve complication rates without worsening recurrence rates
[2, 27, 49-52]. Most of the studies verify the effectiveness of
this technique, the relative preservation of glandular function
and the improved complication profile [3, 53—56]. However,
the extent of PSP is not well defined. Many publications use
different definitions that make an evaluation of this technique
difficult [57]. Our suggestion is to use the definition proposed
by the European Salivary Gland Society (ESGS) which divides
the parotid gland in five levels. PSP is defined as dissection
of the main trunk of the FN and one of the two major divi-
sions (temporofacialis, cervicofacialis) and removal at least
of one level of the parotid gland [27]. In some departments
also the term “partial parotidectomy with main trunk prepara-
tion” is used because it gives a clear distinction between PSP
and ECD which is a partial parotidectomy without main trunk
preparation.

Superficial or lateral parotidectomy (SP) and subtotal/
total parotidectomy (TP) still play an important role in benign
parotid surgery independently of the opinion or approach one
represents [20, 22, 58]. The first step after skin flap prepara-
tion is to identify the main trunk of the FN, follow all branches
and remove the superficial part of the parotid gland (ESGS
levels I and II) with the tumor. Since the main trunk of the
FN is identified at the beginning of the procedure it makes it
suitable for large tumors and tumors with broad contact to the
central parts of the FN, as well as tumors located underneath
the FN branches. Main advantages of the method are the stand-
ardized identification of the FN which makes its protection
independent of tumor size and location and correct function
of the neuromonitoring, and thus being very well teachable
in a standardized way to junior surgeons [59]. In a minority
of patients, where the tumor has a substantial volume around
the stylomastoid foramen, especially anterior and inferior, a
retrograde preparation of the FN is necessary in order not to
injure the tumor capsule [60, 61].

Indications for different surgical techniques
in benign parotid surgery

It is important to note that surgical techniques are under
continuous evolution and development. The indications pre-
sented in this study represent the opinion of surgeons that



perform a high number of parotid gland surgery every year
and have great experience with all kinds of presented proce-
dures. Novice surgeons should start their career by learning
how to identify the main trunk of the FN first and perform
PSP or SP in patients with a superficially located tumor, and
then, once they have a sufficiently large patient population
and a substantial experience in selecting the right patient,
proceed to less invasive techniques like ECD. A parallel
training in both techniques should only be preserved in high
volume centres under the intense supervision of experienced
surgeons who could take over the procedure and perform a
more extended parotidectomy if needed. Performing ECD
because of surgical technical insufficiency, i.e. not being able
to identify the FN, has to be avoided, because it will lead
to false indications and an increase of complications and
recurrences [47].

(Anatomical) Criteria that influence decision making in
benign parotid surgery are tumor size, tumor location (in
caudal or cranial part of the parotid gland), mobility of the
tumor, distance from the surface of the parotid gland, prox-
imity to the retromandibular vein (RMYV), the FN and the
Stensen’s duct (ESGS level V). Especially the proximity of
the tumor to the RMV can be detected with ultrasound or
MRI and has been proven to be a great indicator of proxim-
ity to the FN [62, 63]. Therefore, it is very important for
the surgeon to thoroughly examine the available imaging of
the patient and choose the proper surgical procedure before
entering the operating theatre [64]. On the other hand, sur-
geons need to be flexible and able to intraoperatively switch
in a more extended surgical technique if unexpected findings
occur.

Indications for extracapsular dissection (ECD)

Since ECD is a limited procedure which is performed around
the lesion, the extent of surgery highly depends on size and
localization of the tumor and is therefore individualized
for every patient. Therefore, indications for ECD may be
divided into “ideal” and “possible. “Ideal” indications are
lesions that can safely be removed with ECD, so they can
be recommended to surgeons that start doing ECD, because
they do not need large experience in this kind of surgery to
be able to perform it safely (Fig. 2). “Possible” indications
represent tumors that are much riskier if performed by inex-
perienced surgeons (Fig. 5).

“Ideal” indications are typically, small tumors (<2 cm)
in the periphery of the parotid gland (Fig. 2). Especially
well palpable and mobile tumors of the caudal part of the
parotid gland with no contact to the cervicofacial division
of the FN are the best candidates for ECD. In these cases,
even tumors larger than 2 cm might represent “ideal” candi-
dates. An important landmark to this region of the gland is
the RMV. Because the marginal mandibular branch of the

FN is commonly located cranial to this landmark (Fig. 8)
[62]. Warthin tumors are frequently localized in this region
and fulfil these criteria [65, 66]. A limited semicircular inci-
sion caudal the ear lobule is usually enough, omitting the
usual preauricular extension of the Blair incision (Fig. 3).
After skin-flap preparation, the parotid tissue can be opened
a few millimeters away from the tumor and the latter can be
removed with a sheet of healthy tissue surrounding it. How-
ever, as Donovan and Conley observed for SP, careful capsu-
lar dissection is unavoidable also in ECD if the tumor abuts
the nerve [35]. Since these tumors are near or in contact with
the sternocleidomastoid muscle (MSCM), it is important to
dissect the muscle carefully in order not to injure the cap-
sule of the tumor. A preparation down to the posterior belly
of the digastric muscle (MDVP) can usually help to mobi-
lize the tumor and facilitate resection. Small tumors of the
tail (caudal-anterior part) of the parotid gland are also very
good candidates for ECD. Since the tumor is near the angle
of the mandible in these cases, however, the possibility to
meet the marginal mandibular branch of the FN is markedly
higher (Fig. 4). Small tumors of the peripheral cranial part
of the parotid gland are less frequent and usually in close
contact to the temporal branch of the FN (Fig. 2). Yet, if
they are located at a distance to the temporofacial branch of
the FN, ECD may be safe to perform. In tumors that fulfil
the above criteria ECD has a lot of benefits compared to SP
and according to surgeons performing ECD even to PSP.
The incidence of temporary FN palsy and Frey’s syndrome
is lower, surgical time is shorter and function of the parotid
gland (GP) is not impaired [5, 18, 22, 44, 46, 67]. Further-
more, possible revision surgeries (e.g. because of recurrence
or incidental malignancy), do not have an increased danger
to injure the FN unlike in PSP or SP [19]. In centres with a
high grade of experience, ECD can be applied in more than
half of the procedures for benign parotid tumors [23].

For experienced surgeons, indications for ECD can be
further expanded (Fig. 5). “Possible” indications are large
tumors (2—4 cm) of the caudal part of the GP with some
contact to the cervicofacial branch of the FN (ESGS level
II), mid-sized tumors of the cranial superficial part of the GP
with contact to the temporal branch of the FN (ESGS level
I) and small tumors at the anterior superficial part of the GP
near the Stensen duct (ESGS level V) [27]. In such cases,
the benefits of ECD successively diminish. The extent of
the incision will not be different from the one used in PSP.
With increasing size of the tumor and proximity to the FN,
the difficulty of the dissection and the danger for the FN
increases. Furthermore, surgical time can even surpass that
of a PSP. If during ECD the tumor proves to be larger than
initially estimated and the main trunk of the FN eventually
must be retrograde exposed because of the proximity of the
tumor to the FN, PSP or SP would have been the best choice
in the first place. The initial decision can be facilitated by



Fig.2 Location and size of
benign parotid tumors that
represent “ideal” candidates for
ECD

Fig.3 Limited semi-circular
incision caudal of the ear
lobule, for ECD or PSP of the
caudal part of the right PG



Fig.4 Identification of the man-
dibular branch of the FN during
ECD at the tail of the right PG

careful examination of preoperative imaging and measur-
ing the distance of the tumor from the parotid surface and
the proximity of the RMV to the tumor which are strong
indicators with regards to the proximity of the tumor to the
FN [62].

Benign tumors of the anterior part of the parotid gland
near Stensen’s duct (ESGS level V) represent a very spe-
cial situation [68]. In these cases, ECD is very challenging
because Stensen’s duct has to be identified and preserved.
On the other hand, preservation of parotid function and
improved aesthetic outcomes are significant benefits com-
pared to SP (Fig. 6).

Indications for partial superficial parotidectomy
(PSP)

Main indication for PSP are middle-sized (3—4 cm) tumors
in caudal part of GP (ESGS level II) with contact to the main
trunk of the FN and large tumors (>4 cm) of the caudal part
of the GP (ESGS level II) with contact to the main trunk
and the cervicofacial branch of the FN (Fig. 7). In these
cases, limited incision (Fig. 3), dissection of the cervicofa-
cial division of the FN and removal of the caudal part of the
parotid gland are sufficient. The temporofacial division and
the cranial part of the parotid gland (ESGS level I) can be
left untouched (Fig. 8). Especially inexperienced surgeons
should consider performing PSP in all cases of tumors of
the caudal part of the parotid gland to gain experience with
dissecting the main trunk of the FN. As well, surgeons with
limited caseload (e.g. < 20 parotidectomies per year) would

probably be well advised to always perform PSP or SP. On
occasion, PSP can be indicated for tumors near the tem-
porofacial division of the FN within the cranial part of the
parotid gland (ESGS level I) (Fig. 7). However, it should be
noted, that tumors of the cranial part of the parotid gland,
frequently need SP to be successfully removed, but if suit-
able can be dissected with ECD by the experienced surgeon.

Indications for superficial parotidectomy (SP)

SP can be performed for dissection of every benign tumor
of the superficial part of the parotid gland (ESGS levels I
and II, but also when the tumor is in level III) and is still
considered by some surgeons as the gold standard in parotid
surgery [20, 21]. In centers that use ECD and PSP, SP is usu-
ally preserved for medium sized tumors with contact to both
the cervicofacial and the temporofacial division of the FN,
which sometimes becomes apparent only during surgery.
Further indications are large tumors of the cranial part of the
GP (ESGS level I) with contact to the temporal branch and
extension up to the main trunk of the FN and large tumors
with contact to multiple branches of the FN, but without
extension to the deep lobe of the GP.

Subtotal/total parotidectomy (TP)

Usually, the indication for TP is in the treatment of malig-
nant tumors. In benign surgery, TP is usually preserved for
tumors of the deep lobe of the GP with contact to the FN
(ESGS level 1V), dumbbell tumors located underneath the



Fig.5 Location and size of
benign parotid tumors that rep-
resent “possible” indications for
ECD for experienced surgeons

Fig.6 Surgical site after
removal of benign tumor of the
anterior part of the left PG. Pre-
served Stensen’s duct (SD) and
branches of the FN can be seen



Fig.7 Location and size of
benign parotid tumors repre-
senting typical indications for
PSP

FN and herniating into the stylomandibular tunnel [69],
tumors of the superficial lobe with extension to the deep lobe
and multiple tumors of the GP (Figs. 9, 10). Main disadvan-
tages are the higher incidence of temporary and permanent
FN palsy, Frey’s syndrome, and esthetic deformity [70-72].
Figure 11 shows an algorithm for possible decision making.

Other factors influencing decision making

The focus of this article was to examine the surgical options
of benign parotid tumors according to location, size and
proximity to the FN. Of course, other factors can influence
decision making in benign parotid surgery too. Possibly
histopathology may affect the surgical technique chosen.
Warthin’s tumors and pleomorphic adenomas are the most
common benign parotid gland tumors and account together
for more than 70% of all benign tumors [73]. Nowadays
Warthin’s tumor seems to be the most common benign neo-
plasm of the parotid gland at least in Germany [73, 74].

Warthin’s tumors tend to occur multifocally and if this is the
case, usually a subtotal or total parotidectomy is necessary
[75]. The most common combination of multiple synchro-
nous parotid tumors are multiple Warthin’s tumors, but other
combinations are also possible and need to be assessed care-
fully [76]. Furthermore, Warthin’s tumors tend to cause local
inflammation that complicate surgery and might necessitate
a more extended surgical technique [77, 78].

If PLA is suspected, possible capsular discontinuity, pseu-
dopodia, and tumor satellites increase the danger of recurrence
[79]. Being aware of this, careful surgeons may opt for the
more extended surgical technique in “borderline” cases with
regards to size and location [34, 80]. This may also be the main
reason why many surgeons still prefer PSP or SP, as it offers
an optimum exposure of the FN in all cases. As a rule which
should be furthered to our trainees, every parotid tumor has to
be treated with a high degree of caution since a definitive pre-
operative histological diagnosis is not possible [29]. In cases of
recurrent pleomorphic adenomas—which can be very difficult



Fig.8 Surgical site after
removal of large pleomorphic
adenoma (>4 cm) of the caudal
part of the right PG using PSP.
Course of the cervicofacial
branch over the retromandibular
vein (RMV) and the beginning
of the temporofacial branch can
be seen

to treat—high degree of expertise and more extended surgical
approaches are usually necessary.

Although thorough preoperative assessment can minimize
the possibility of unexpected malignancy [30, 81, 82], the pos-
sibility of malignant growth should always be kept in mind
especially when considering and performing ECD [83]. In
cases of preoperative uncertainty, intraoperative frozen section
can play an important role [84] because of its high accuracy
and can assist decision making and facilitate timely comple-
tion of procedures [85]. Initially planned ECD or PSP could
be extended in SP or TP if frozen section shows malignancy.
One the other hand, it also can mislead and therefore should
only be used in selected cases [86]. Tumors of the deep lobe
with parapharyngeal extension beyond the stylomandibular
ligament (iceberg tumors) represent a separate category and
usually require a transcervical or—in very selected cases—a
transoral surgical approach [87-89]. At last, in cases of recur-
rent lesions, especially pleomorphic adenomas that represent a
challenge because of multicentricity and risk of further recur-
rences, high degree of expertise and more extended surgical

approaches are usually necessary [90, 91]. SP and TP represent
the techniques of choice in most cases, but limited surgery
could also be an option in very selected cases [92-94].

Conclusion

In conclusion, surgeons nowadays have many options to
choose from for benign parotid surgery. ECD is one of
the many surgical techniques available in parotid surgery
and can achieve excellent results with proper training and
if used for proper indications. PSP is mainly indicated in
large tumors of the caudal part of the PG (ESGS level II).
SP represents a universal solution in parotid surgery and
should be the first technique young surgeons learn. TP has
only few but important indications in benign parotid surgery.
Finally, surgeons need to carefully consider the patient and
his/her preoperative imaging as well as her or his own spe-
cial expertise in order to select the most appropriate surgical
technique [95].



Fig.9 Tumor to the deep lobe
in proximity to the FN, repre-
sent the typical indication for
TP in benign parotid surgery



Fig. 10 Surgical site showing a
benign tumor of the deep lobe
of the left PG that has very
close contact to the main trunk
of the FN

.

Small tumors (<2 cm) in the periphery of the GP s “

! ) ideal
Well palpable and mobile tumors of the caudal part of the parotid gland Indicati for ECD
No contact to the the FN ndications for

.

* Medium sized tumors (2-4 cm) of the caudal part of the GP

* Medium sized tumors of the cranial superficial part of the GP (ESGS level 1) “possible”
« Small tumors at the anterior superficial part of the GP near the Stensen Indications for ECD
Duct (ESGS level V)
Anatomical * Indications for ECD in surgical centers preferring PSP
iteri * Large tumors (>4 cm) of the caudal part of the GP (ESGS level II) Indications for PSP
criteria * Medium sized tumors of the cranial part of the parotid gland (ESGS level 1)
* Medium sized tumors with contact to both the cervicofacial and the
temporofacial division of the FN Indicati
: . ndications for SP
Benlgn Parotid * Large tumors of the cranial part of the GP (ESGS level ) with extension up
tumor suspected to the main trunk of the FN
* Tumors of the deep lobe of the GP with contact to the FN (ESGS level IV)
+ Dumbbell tumors located underneath the FN and herniating into the
stylomandibular tunnel .
* Tumors of the superficial lobe with extension to the deep lobe and Indications for TP
multiple tumors of the GP
* Possible histopathology (pleomorphic adenoma vs. Warthin’s tumor)
Other * Multiple synchronous parotid tumors Adaptation of
criteria influencing [—— * Intraoperative frozen section “cal techni
decision making « Tumors with parapharyngeal extension surgical technique
* Revision surgery in recurrent parotid tumors

Fig. 11 Algorithm: Anatomical and other criteria influencing decision making in benign parotid surgery

Acknowledgements Prof. Psychogios wishes to thank his first teacher, Funding This work had no specific funding. The authors indicate that
Professor Iro, a pioneer of modern parotid surgery, for enabling him to they have no financial disclosures.
learn all aspects of parotid surgery greatly influencing this manuscript.



Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

References

10.

11.

12.

14.

15.

16.

17.

McGurk M, Thomas BL, Renehan AG (2003) Extracapsular dis-
section for clinically benign parotid lumps: reduced morbidity
without oncological compromise. Br J Cancer 89(9):1610-1613

O’Brien CJ (2003) Current management of benign parotid
tumors—the role of limited superficial parotidectomy. Head Neck
25(11):946-952

Roh JL, Kim HS, Park CI (2007) Randomized clinical trial com-
paring partial parotidectomy versus superficial or total parotidec-
tomy. Br J Surg 94(9):1081-1087

Tweedie DJ, Jacob A (2009) Surgery of the parotid gland: evo-
lution of techniques, nomenclature and a revised classification
system. Clin Otolaryngol 34(4):303-308

Iro H, Zenk J (2014) Role of extracapsular dissection in surgical
management of benign parotid tumors. JAMA Otolaryngol Head
Neck Surg 140(8):768-769

Dell’Aversana Orabona G, Bonavolonta P, Iaconetta G, Forte R,
Califano L (2013) Surgical management of benign tumors of the
parotid gland: extracapsular dissection versus superficial parot-
idectomy—our experience in 232 cases. J Oral Maxillofac Surg
71(2):410-413

Ruohoalho J, Makitie AA, Aro K et al (2017) Complications after
surgery for benign parotid gland neoplasms: a prospective cohort
study. Head Neck 39(1):170-176

Klintworth N, Zenk J, Koch M, Iro H (2010) Postoperative com-
plications after extracapsular dissection of benign parotid lesions
with particular reference to facial nerve function. Laryngoscope
120(3):484-490

Mantsopoulos K, Koch M, Klintworth N, Zenk J, Iro H (2015)
Evolution and changing trends in surgery for benign parotid
tumors. Laryngoscope 125(1):122—-127

Forner D, Lee DJ, Walsh C, Witterick 1J, Taylor SM, Freeman
J (2020) Outpatient versus inpatient parotidectomy: a system-
atic review and meta-analysis. Otolaryngol Head Neck Surg
162(6):818-825

Grosheva M, Shabli S, Volk GF et al (2017) Sensation loss after
superficial parotidectomy: a prospective controlled multicenter
trial. Head Neck 39(3):520-526

Jin H, Kim BY, Kim H et al (2019) Incidence of postoperative
facial weakness in parotid tumor surgery: a tumor subsite analy-
sis of 794 parotidectomies. BMC Surg 19(1):199

. Send T, Bertlich M, Eichhorn KW, Bootz F, Jakob M (2019)

Management and follow-up results of salivary fistulas treated
with botulinum toxin. Laryngoscope 129(2):403-408

Britt CJ, Stein AP, Gessert T, Pflum Z, Saha S, Hartig GK
(2017) Factors influencing sialocele or salivary fistula forma-
tion postparotidectomy. Head Neck 39(2):387-391

Chudek DA, Wilkie MD, Hampton T, Siau R, Panarese A (2020)
The effect of fibrin sealant tissue glue in reducing post-operative
collections following parotidectomy. Eur Arch Otorhinolaryn-
gol. 277(7):2055-2059

Zbaren P, Vander Poorten V, Witt RL et al (2013) Pleomorphic
adenoma of the parotid: formal parotidectomy or limited sur-
gery? Am J Surg 205(1):109-118

Johnson JT, Ferlito A, Fagan JJ, Bradley PJ, Rinaldo A (2007)
Role of limited parotidectomy in management of pleomorphic
adenoma. J Laryngol Otol 121(12):1126-1128

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Park SJ, Han S, Lee HJ, Ahn SH, Jeong WJ (2018) Preservation
of salivary function following extracapsular dissection for tumors
of the parotid gland. J Oral Maxillofac Surg 76(9):2004-2010
Mantsopoulos K, Mueller SK, Goncalves M, Schapher M, Koch
M, Iro H (2019) Does increasing the incidence of extracapsular
dissection for benign tumors of the parotid correlate with an
increased need for revision surgery? Oral Oncol 94:111-114
Kadletz L, Grasl S, Grasl MC, Perisanidis C, Erovic BM (2017)
Extracapsular dissection versus superficial parotidectomy in
benign parotid gland tumors: the Vienna Medical School expe-
rience. Head Neck 39(2):356-360

Witt RL, Rejto L (2009) Pleomorphic adenoma: extracapsular
dissection versus partial superficial parotidectomy with facial
nerve dissection. Del Med J 81(3):119-125

Xie S, Wang K, Xu H et al (2015) PRISMA-extracapsular dis-
section versus superficial parotidectomy in treatment of benign
parotid tumors: evidence From 3194 Patients. Medicine (Balti-
more) 94(34):e1237

Bar B, Mantsopoulos K, Iro H (2019) Paradigm shift in surgery
for benign parotid tumors: 19 years of experience with almost
3000 cases. Laryngoscope 130(8):1941-1946

Barca I, Cristofaro MG (2020) Surgical approach to parotid
pleomorphic adenoma: a 15-year retrospective cohort study. Br
J Oral Maxillofac Surg 58(6):659—662

Martin H, Jayasinghe J, Lowe T (2020) Superficial parotidec-
tomy versus extracapsular dissection: literature review and
search for a gold standard technique. Int J Oral Maxillofac Surg
49(2):192-199

Quer M, Vander Poorten V, Takes RP et al (2017) Surgical options
in benign parotid tumors: a proposal for classification. Eur Arch
Otorhinolaryngol 274(11):3825-3836

Quer M, Guntinas-Lichius O, Marchal F et al (2016) Classification
of parotidectomies: a proposal of the European Salivary Gland
Society. Eur Arch Otorhinolaryngol 273(10):3307-3312
Dostalova L, Kalfert D, Jechova A et al (2020) The role of fine-
needle aspiration biopsy (FNAB) in the diagnostic management
of parotid gland masses with emphasis on potential pitfalls. Eur
Arch Otorhinolaryngol 277(6):1763-1769

Omura S, Kawata R, Higashino M et al (2020) Challenges with
preoperative diagnosis of low/intermediate-grade carcinoma of
the parotid gland: single-center study of 112 patients. Eur Arch
Otorhinolaryngol 277(7):2031-2039

Borsetto D, Fussey JM, Cazzador D et al (2020) The diagnostic
value of cytology in parotid Warthin’s tumors: international mul-
ticenter series. Head Neck 42(3):522-529

Jechova A, Kuchar M, Novak S et al (2019) The role of fine-needle
aspiration biopsy (FNAB) in Warthin tumour diagnosis and man-
agement. Eur Arch Otorhinolaryngol 276(10):2941-2946
Howlett DC, Skelton E, Moody AB (2015) Establishing an accu-
rate diagnosis of a parotid lump: evaluation of the current biopsy
methods—fine needle aspiration cytology, ultrasound-guided core
biopsy, and intraoperative frozen section. Br J Oral Maxillofac
Surg 53(7):580-583

McEvedy MV, Ross WM (1976) The treatment of mixed parotid
tumours by enucleation and radiotherapy. Br J Surg 63(5):341-342
Witt RL (2002) The significance of the margin in parotid surgery
for pleomorphic adenoma. Laryngoscope 112(12):2141-2154
Donovan DT, Conley JJ (1984) Capsular significance in parotid
tumor surgery: reality and myths of lateral lobectomy. Laryngo-
scope 94(3):324-329

Savvas E, Hillmann S, Weiss D, Koopmann M, Rudack C, Alberty
J (2016) Association between facial nerve monitoring with post-
operative facial paralysis in parotidectomy. JAMA Otolaryngol
Head Neck Surg 142(9):828-833

Stankovic P, Wittlinger J, Georgiew R et al (2020) Safety of the
“Saxophone((R))” electrode in parotid surgery for continuous



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

intraoperative neuromonitoring of the facial nerve: results of a
pro- and retrospective cohort study. Eur Arch Otorhinolaryngol
277(5):1449-1456

Sood AJ, Houlton JJ, Nguyen SA, Gillespie MB (2015) Facial
nerve monitoring during parotidectomy: a systematic review and
meta-analysis. Otolaryngol Head Neck Surg 152(4):631-637
Guntinas-Lichius O, Eisele DW (2016) Facial nerve monitoring.
Adv Otorhinolaryngol 78:46-52

Knopf A, Heiser C, Karasoy O, Hofauer B, Bier H, Mansour N
(2017) Bipolar dissection technique in parotid gland surgery. Acta
Otolaryngol 137(11):1210-1214

Guntinas-Lichius O, Klussmann JP, Wittekindt C, Stennert E
(2006) Parotidectomy for benign parotid disease at a university
teaching hospital: outcome of 963 operations. Laryngoscope
116(4):534-540

Zheng CY, Cao R, Gao MH, Huang ZQ, Sheng MC, Hu YJ (2019)
Comparison of surgical techniques for benign parotid tumours:
a multicentre retrospective study. Int J Oral Maxillofac Surg
48(2):187-192

Albergotti WG, Nguyen SA, Zenk J, Gillespie MB (2012) Ext-
racapsular dissection for benign parotid tumors: a meta-analysis.
Laryngoscope 122(9):1954-1960

Brennan PA, Ammar M, Matharu J (2017) Contemporary man-
agement of benign parotid tumours—the increasing evidence for
extracapsular dissection. Oral Dis 23(1):18-21

Schapher M, Koch M, Goncalves M, Mantsopoulos K, Iro H
(2020) Extracapsular dissection in pleomorphic adenomas of the
parotid gland: results after 13 years of follow-up. Laryngoscope.
https://doi.org/10.1002/lary.28696

Ozturk K, Ozturk A, Turhal G, Kaya I, Akyildiz S, Uluoz U
(2019) Comparative outcomes of extracapsular dissection and
superficial parotidectomy. Acta Otolaryngol 139(12):1128-1132
Kato MG, Erkul E, Nguyen SA et al (2017) Extracapsular dissec-
tion vs superficial parotidectomy of benign parotid lesions: surgi-
cal outcomes and cost-effectiveness analysis. JAMA Otolaryngol
Head Neck Surg 143(11):1092-1097

Cristofaro MG, Allegra E, Giudice A et al (2014) Pleomorphic
adenoma of the parotid: extracapsular dissection compared with
superficial parotidectomy—a 10-year retrospective cohort study.
Sci World J 2014:564053

Kilavuz AE, Songu M, Pinar E, Ozkul Y, Ozturkcan S, Aladag I
(2018) Superficial parotidectomy versus partial superficial parot-
idectomy: a comparison of complication rates, operative time, and
hospital stay. J Oral Maxillofac Surg 76(9):2027-2032

Lin YQ, Wang Y, Ou YM, Dong SY, Wang YD (2019) Extraca-
psular dissection versus partial superficial parotidectomy for the
treatment of benign parotid tumours. Int J Oral Maxillofac Surg
48(7):895-901

Stathopoulos P, Igoumenakis D, Smith WP (2018) Partial super-
ficial, superficial, and total parotidectomy in the management of
benign parotid gland tumors: a 10-year prospective study of 205
patients. J Oral Maxillofac Surg 76(2):455—459

Koch M, Zenk J, Iro H (2010) Long-term results of morbidity
after parotid gland surgery in benign disease. Laryngoscope
120(4):724-730

Huang G, Yan G, Wei X, He X (2015) Superficial parotidectomy
versus partial superficial parotidectomy in treating benign parotid
tumors. Oncol Lett 9(2):887-890

Grosheva M, Pick C, Granitzka T et al (2019) Impact of extent of
parotidectomy on early and long-term complications: a prospec-
tive multicenter cohort trial. Head Neck 41(6):1943-1951

Wong WK, Shetty S (2018) The extent of surgery for benign
parotid pathology and its influence on complications: a prospec-
tive cohort analysis. Am J Otolaryngol 39(2):162—-166

Li C, Matthies L, Hou X, Knipfer C, Gosau M, Friedrich RE
(2020) A meta-analysis of the pros and cons of partial superficial

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

parotidectomy versus superficial parotidectomy for the treat-
ment of benign parotid neoplasms. J Craniomaxillofac Surg
48(6):590-598

Hussein O, Abdel Wahab K, Hamdy O et al (2018) Parotid
quadrantectomy is a safe management for localized pleomor-
phic adenoma. Front Surg 5:3

Guntinas-Lichius O, Kick C, Klussmann JP, Jungehuelsing M,
Stennert E (2004) Pleomorphic adenoma of the parotid gland:
a 13-year experience of consequent management by lateral or
total parotidectomy. Eur Arch Otorhinolaryngol 261(3):143-146
Haring CT, Ellsperman SE, Edwards BM et al (2019) Assess-
ment of intraoperative nerve monitoring parameters associated
with facial nerve outcome in parotidectomy for benign disease.
JAMA Otolaryngol Head Neck Surg 145(12):1137-1143
Mashrah MA, Al-Dhohrah TA, Al-Zubeiry FA et al (2018)
Antegrade versus retrograde facial nerve dissection in benign
parotid surgery: is there a difference in postoperative outcomes?
A meta-analysis. PLoS One 13(10):e0206028

O’Regan B, Bharadwaj G (2011) Comparison of facial nerve
injury and recovery rates after antegrade and retrograde nerve
dissection in parotid surgery for benign disease: prospective
study over 4 years. Br J Oral Maxillofac Surg 49(4):286-291
Psychogios G, Rueger H, Jering M, Tsoures E, Kunzel J, Zenk
J (2019) Ultrasound can help to indirectly predict contact
of parotid tumors to the facial nerve, correct intraglandular
localization, and appropriate surgical technique. Head Neck
41(9):3211-3218

Poletti AM, Imparato S, Signorelli GC, Cugini G, Colombo G
(2018) The multiplanar analysis of the retromandibular vein in
surgical planning for parotid gland tumors. Eur Arch Otorhi-
nolaryngol 275(6):1587-1593

Riiger H, Psychogios G, Jering M, Zenk J (2020) Multimodal
ultrasound including virtual touch imaging quantification for dif-
ferentiating cervical lymph nodes. Ultrasound Med Biol 12:13.
https://doi.org/10.1016/j.ultrasmedbio.2020.06.005

Colella G, Biondi P, Itro A, Compilato D, Campisi G (2010)
Warthin’s tumor distribution within the parotid gland. A feasi-
ble etiologic source from lymph nodal tissue. Minerva Stomatol
59(5):245-249 (250-252)

Lee DH, Yoon TM, Lee JK, Lim SC (2017) Extracapsular dissec-
tion for Warthin tumor in the tail of parotid gland. Acta Otolaryn-
gol 137(9):1007-1009

Bonavolonta P, Dell’Aversana Orabona G, Maglitto F et al (2019)
Postoperative complications after removal of pleomorphic ade-
noma from the parotid gland: A long-term follow up of 297
patients from 2002 to 2016 and a review of publications. BrJ
Oral Maxillofac Surg 57(10):998-1002

Lee YC, Park GC, Lee JW, Eun YG, Kim SW (2016) Prevalence
and risk factors of sialocele formation after partial superficial
parotidectomy: a multi-institutional analysis of 357 consecutive
patients. Head Neck 38(Suppl 1):E941-E944

Lopez F, Suarez C, Vander Poorten V et al (2019) Contemporary
management of primary parapharyngeal space tumors. Head Neck
41(2):522-535

Wang KY, Yang Z, Wang WL, Xu H, Liu FY (2019) Autologous
free fat graft for repair of concave deformity after total parotidec-
tomy. J Craniofac Surg 30(3):834-837

Bianchi B, Ferri A, Ferrari S, Copelli C, Sesenna E (2011)
Improving esthetic results in benign parotid surgery: statistical
evaluation of facelift approach, sternocleidomastoid flap, and
superficial musculoaponeurotic system flap application. J Oral
Maxillofac Surg 69(4):1235-1241

Li C, Yang X, Pan J, Shi Z, Li L (2013) Graft for prevention of
Frey syndrome after parotidectomy: a systematic review and meta-
analysis of randomized controlled trials. J Oral Maxillofac Surg
71(2):419-427


https://doi.org/10.1002/lary.28696
https://doi.org/10.1016/j.ultrasmedbio.2020.06.005

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

Psychogios G, Vlastos I, Tholken R, Zenk J (2020) Warthin’s
tumour seems to be the most common benign neoplasm of the
parotid gland in Germany. Eur Arch Otorhinolaryngol

Franzen AM, Kaup Franzen C, Guenzel T, Lieder A (2018)
Increased incidence of Warthin tumours of the parotid
gland: a 42-year evaluation. Eur Arch Otorhinolaryngol
275(10):2593-2598

Mantsopoulos K, Goncalves M, Koch M, Iro H (2018) Extracap-
sular dissection for warthin tumors despite the risk of ipsilateral
metachronous occurrence. Laryngoscope 128(11):2521-2524
Heine D, Zenk J, Psychogios G (2018) Two case reports of syn-
chronous unilateral pleomorphic adenoma and cystadenolym-
phoma of the parotid gland with literature review. J Ultrason
18(75):369-373

Mantsopoulos K, Psychogios G, Agaimy A et al (2015) Inflamed
benign tumors of the parotid gland: diagnostic pitfalls from a
potentially misleading entity. Head Neck 37(1):23-29

Witt RL, Tacocca M, Gerges F (2015) Contemporary diagnosis
and management of Warthin’s tumor. Del Med J 87(1):13-16
Dulguerov P, Todic J, Pusztaszeri M, Alotaibi NH (2017) Why
do parotid pleomorphic adenomas recur? A systematic review of
pathological and surgical variables. Front Surg 4:26

Schapher M, Koch M, Agaimy A, Goncalves M, Mantsopoulos K,
Iro H (2019) Parotid pleomorphic adenomas: factors influencing
surgical techniques, morbidity, and long-term outcome relative
to the new ESGS classification in a retrospective study. J Cranio-
maxillofac Surg 47(9):1356-1362

Mansour N, Bas M, Stock KF, Strassen U, Hofauer B, Knopf
A (2017) Multimodal ultrasonographic pathway of parotid gland
lesions. Ultraschall Med 38(2):166-173

Klintworth N, Mantsopoulos K, Zenk J, Psychogios G, Iro H,
Bozzato A (2012) Sonoelastography of parotid gland tumours:
initial experience and identification of characteristic patterns. Eur
Radiol 22(5):947-956

Mantsopoulos K, Mueller S, Goncalves M, Koch M, Iro H (2019)
Completion surgery after extracapsular dissection of low-grade
parotid gland malignant tumors. Head Neck 41(9):3383-3388
Grasl S, Kadletz L, Janik S et al (2019) Fine-needle aspiration
cytology and intraoperative frozen section in parotid gland tumour
surgery: a retrospective multicenter analysis of 417 cases. Clin
Otolaryngol 44(3):461-465

Olsen KD, Moore EJ, Lewis JE (2013) Frozen section pathology
for decision making in parotid surgery. JAMA Otolaryngol Head
Neck Surg 139(12):1275-1278

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Suzuki M, Nakaegawa Y, Kobayashi T, Kawase T, Matsuzuka T,
Murono S (2019) The role of frozen section biopsy for parotid
gland tumour with benign fine-needle aspiration cytology. J Lar-
yngol Otol 133(3):227-229

Mantsopoulos K, Muller S, Agaimy A et al (2017) Extracapsular
dissection in the parapharyngeal space: benefits and potential pit-
falls. Br J Oral Maxillofac Surg 55(7):709-713

Olsen KD, Quer M, de Bree R, Vander Poorten V, Rinaldo A,
Ferlito A (2017) Deep lobe parotidectomy-why, when, and how?
Eur Arch Otorhinolaryngol 274(12):4073-4078

Betka J, Chovanec M, Klozar J et al (2010) Transoral and com-
bined transoral-transcervical approach in the surgery of para-
pharyngeal tumors. Eur Arch Otorhinolaryngol 267(5):765-772
Kanatas A, Ho MWS, Mucke T (2018) Current thinking about the
management of recurrent pleomorphic adenoma of the parotid: a
structured review. Br J Oral Maxillofac Surg 56(4):243-248

de Zinis LOR, Piccioni M, Antonelli AR, Nicolai P (2008) Man-
agement and prognostic factors of recurrent pleomorphic adenoma
of the parotid gland: personal experience and review of the litera-
ture. Eur Arch Otorhinolaryngol 265(4):447-452

Witt RL, Eisele DW, Morton RP, Nicolai P, Poorten VV, Zbaren
P (2015) Etiology and management of recurrent parotid pleomor-
phic adenoma. Laryngoscope 125(4):888-893

Mantsopoulos K, Goncalves M, Koch M, Iro H (2019) Watchful
waiting in carefully selected metachronous cystadenolymphomas
of the parotid gland: a reliable option? Br J Oral Maxillofac Surg
57(5):425-429

Mc Loughlin L, Gillanders SL, Smith S, Young O (2019) The
role of adjuvant radiotherapy in management of recurrent pleo-
morphic adenoma of the parotid gland: a systematic review. Eur
Arch Otorhinolaryngol 276(2):283-295

Knopf A, Szyper M, Mansour N, Sonnenberg J, Hofauer B, Nie-
dermeyer H (2016) A critical review of 20 years of parotid gland
surgery. Acta Otolaryngol 136(7):711-716



	Review of surgical techniques and guide for decision making in the treatment of benign parotid tumors
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Surgical techniques available and historical development
	Indications for different surgical techniques in benign parotid surgery
	Indications for extracapsular dissection (ECD)
	Indications for partial superficial parotidectomy (PSP)
	Indications for superficial parotidectomy (SP)
	Subtotaltotal parotidectomy (TP)

	Other factors influencing decision making
	Conclusion
	Acknowledgements 
	References




