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SUPPLEMENT ARTICLE

A Review of Surgical Incisions Used for the Excision of Benign
Parotid Tumors
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gine incision (PAHI); 2) combined preauricular and retroauricular incision
FCPRI); 3) V-shaped incision (VI); 4) N-shaped incision (NI); 5) postaural inci-

Salivary fistula; 3) facial nerve palsy/paresis; 4) ear lobule numbness; 5) Frey syn-
s ;:‘fi‘]rumc 6) facial deformity: 7) hematoma; and 8) tumor reoccurrence.

%:Ifonclusmns Over the last decade, a surge in modified parotidectomy incisions
‘has been witnessed in clinical practice. This expansion is attributed to rapid tech-
Elcnl advancements and a deeper understanding of anatomy and histopathology.
é[hese modified approaches contribute significantly to improving cosmetic out-

mes, minimizing associated complications, and enhancing patient satisfaction.

@'L

e
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ey Words: parotid neoplasm, parotidectomy, incision, systematic review
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allvary gland tumors are notab]y prevalent in the head and neck re-
glon and primarily manifest in the parotid gland in nearly 80% of
Fases. Commonly occurring in middle-aged and elderly people, these
fumors are predormnanﬂy benign, with more than 90% located in the
e auperﬁclal regions of the gland. Most are polymorphic gland tumors,
among which pleomorphic tumor and Warthin tumor are the most com-
5 mon. The occurrence of parotid gland tumors is generally believed to be
< related to genetic background, smoking, and viral infection. Com.mon
triggers include malnutrition, lifestyle habits, and external stimuli.?
Typical symptoms include dysphagia, skin ulceration, hearing loss, fa-
cial numbness, and restricted mouth opening. Surgery is the main treat-
ment method for parotid gland tumors. In cases where benign parotid
tumors (BPTs) are predominant, patients are expected to have lower
postoperative complications and hence have higher requirements with
regard to the cosmetic appearance of postoperative scars. Because of
the special structure and narrow scope of the parotid gland area, sur-
geons need to be familiar with the intrinsic anatomy of that region to
provide a safe and wide surgical area, avoid postoperative complica-
tions, reduce tissue damage, and achieve the best outcomes.™ Ensuring
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excellent aesthetic results can also reduce patients' postoperative anxiety
and depression.

In 1912, Blair first proposed the cervical-mastoid-facial incision
and named it Blair incision (BI), also known as the lazy S incision. This
incision was improved by Bailey in 1942 and named the modified Blair
incision (MBI). The incision starts in front of the ear and extends under
the jaw to the neck. Because it can fully expose the location of the pa-
rotid gland tumor, it was considered a standard procedure for all parotid
gland surgeries. However, this incision induces complications such as
facial paralysis and Frey syndrome, and it leaves noticeable postopera-
tive scars, affecting the patient's cosmetic appearance and quality of life.
Adson and Ott° first proposed the Y-shaped incision in 1923, which con-
sists of preauricular, postauricular, and cervical branches. This incision
facilitates the complete removal of malignant parotid tumors while pre-
serving the facial nerve, In 1976, the classic facelift incision (FLI) first
proposed by Appiani” was applied to sternocleidomastoid myocutaneous
flap reconstruction of the parotid gland. The craniofacial incision starts
from the temporal area and is concealed by the hairline, which solves
the problem of neck scars. In 1980, Hagan and Anderson® proposed a
modified facelift incision (MFI) and changed the FLI from the temporal
region to the preauricular region, thus shortening the length of the inci-
sion and making it easier for patients to accept.

Maxillofacial and plastic surgeons are constantly improving sur-
gical methods in the pursuit of better aesthetic appearance and fewer
complications. This article will review a series of parotid gland surgical
incisions and their improved surgical techniques that were born after the
MFI incision, focusing mainly on surgical methods and postoperative com-
plications. The incisions described in this review are summarized in Table 4.

METHODS

Data Sources and Analysis Methods

After identifying “parotid tumor,” “parotidectomy,” “incision,”
“esthetics,” and “cosmetic” as keywords, we searched these terms on
Cochrane, EMBASE, PubMed, MEDLINE, and Web of Science from
2008 to 2021 and further analyzed the collected literature manually.
No well-conducted, randomized controlled trial was available for review.

LT

RESULTS

Incision Approaches

Posterior Auricular Hairline Incision (PAHI)

Chen et al® describe this incision in 2008. It starts from the root
of the earlobe and goes up to the upper one-third position along the pos-
terior auricular hairline about 0.5 to I emin the occipital area in parallel.
The length of the incision can be adjusted appropriately according to the
specific surgical situation. Since then, scholars have successively re-
ported parotidectomy with this incision. Relevant studies are all BPT re-
section, and the criteria for the tumor location are as follows: the lower
part of the superficial parotid lobe, the deep parotid lobe, the accessory
parotid gland or the superficial parotid lobe, the posterior inferior pole
ofthe parotid gland, or the front part of the ear or the earlobe.”™" All the
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TABLE 1. Studies Evaluating Posterior Auricular Hairline Incision

:{ Group Age,y Category

5 Basal Cell

é o Incision Male Female Total Range Average Pleomorphic Adenoma Warthin Tumor Myoepithelioma Adenocarcinoma Others

SThenctal PAHI 15 15 30 30-65 48 19 T — - —

s BI 17 13 30 30 -64 47 21 9 — — —
PAHI 8 12 20 15-62 42 14 2 — — 4
PAHI — — 23 — — 15 4 — 1 )
PAHI 4 5 9 T—I3 9 9 — — — —
PAHI 14 19 33 21-69 46 20 0 — 4 9
MBI 6 10 16 22-70 45 11 2 — 2 1
FLI 9 15 24 27-66 51 16 6 — 0 2
PAHI 10 33 43 3-28H 65 H — — — — —

bove studies excluded patients who had a tumor diameter over 4 cm,
5 had radiotherapy, or had a diagnosis of sialadenitis. The reports on com-
= Pplications in relevant documents all showed that compared with the
& elassic BI incision, the incidence of postoperative complications of
PAHI incision is significantly lower, and the patient satisfaction is
higher (Table 1). According to the study, if the hairline incision is de-
2 signed to cross the hair root and damage the hair follicle, it may lead
~ o local hair loss in the hairline incision. Therefore, the length of the
= hairline incision can be adjusted according to the size of the tumor
#ind the exposure to better conceal the scar, taking into account the aes-
gmtics and the practicality of the excisional approach.

=
=
=
<

=M} DNV

Combined Preauricular and Retroauricular
dncision (CPRI)
Salgarelli et al'* initially introduced this incision in 2012: the
nverted L-shaped incision in front of the ear starts from the bottom
. of the earlobe, goes straight upward along the earlobe, passes through
the intertragal notch vertically, and makes an incision at the edge of
the tragus. A notch then extends along the leading edge of the sideburmn.
The incision can also be extended along the hairline in front of the ear
and then forward along its lower border. The incision can also start from
the lowest point of the earlobe to the upper one-third of posterior sulcus
of auricle and then run along the inner edge ofthe hairline. This oblique
incision can preserve the hair follicles of the superficial flap and prevent
postoperative hair loss. The incision can be adjusted as longer or shorter
in need during the operation.

Salgarelli et al'* also conducted a retrospective study on BPT
patients. All patients were satisfied with the surgical scar, and no

=
P
o
B
b

=]

qspag

postoperative complications such as hematoma, infection, and flap ne-
crosis were found. Tumor recurrence and other postoperative complica-
tions were reported. Since then, many scholars have carried out research
studies on the Bl incision. This study showed that the anterior-posterior
joint incision through the hairline formed an oblique angle from the
back to the front at the hairline behind the ear, which preserved the hair
follicles on the flap without affecting postoperative hair growth and
could conceal the scar. Compared with the traditional neck incision,
there are no significant differences in the exposure of the parotid gland
region; however, the CPRI incision has better cosmetic results and pa-
tient satisfaction and can also reduce postoperative complications such
as Frey syndrome and facial paralysis syndrome, but the operation time
is slightly longer.

V-Shaped Incision (VI)

Shemen et al'® first reported the V-shaped incision method,
starting from the preauricular notch, going down to the medial edge
ofthe tragus, and then continuing down to the intertragal notch and then
along the natural skin folds, bypassing the earlobe far back and upward.
It extends end-to-end and terminates at the level of the external auditory
canal, without involving the temporal region or the hairline behind the
car. In 2018, Ahn et al'® formally named it V-shaped incision (VI) for
the first time. The postauricular part of the incision continues posteri-
orly and upward from the postauricular groove at the level of the exter-
nal auditory canal. Since then, domestic and foreign scholars have suc-
cessively made relevant reports on this incision type. Relevant studies
have reported that the size of parotid gland tumors suitable for V1 inci-
sion should be no more than 5 cm, preferably 3 cm or less, and the

TABLE 2. V-Shaped Incision

Gender Age, y Type Tumor Size
Pleomorphic  'Warthin Basal Cell
Incision Male Female Total Range Average Adenoma Tumor Adenocarcinoma Others Range, cm Average, cm

Shemen et al VI 4 6 10 28-78 — 7 2 — 1 1.1-43 23
Ahn et al Vi 6 9 15 25-74 43 11 3 1 — 14-33 23
Petroianu et al VI 20 21 41 15-T1 — 27 — 14 —
Zheng et al VI 10 13 23 — 36 17 3 2 1 23
MBI 11 12 23 — 38 18 4 — — 25

Hegazy et al VI 9 10 19 — — 13 5 — 1 34
BI 12 10 22 — —_ 17 3 2 3.8
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Excision of Benign Parotid Tumors

Parameters During
Tumor Size Perioperative Period Complication
Facial Frey Tumor
o Range Average Period Length Bleeding Drainage Salivary Fistula Infection Hematoma Palsy Syndrome Reoccurrence Satisfaction
3 = 24 75 5 13 — 0 — - 1 0 = 8.6—10
—_ 235 103 12 31 — 0 — 0 0 — 5.4/10
— - — — — — — — — 0 — — 100%
= o . = — s = == - =5 1 1 0 0 100%
S5x14-35%30 28x%x24 — — — — 0 = 0 1 0 100%
— — 152 — — <20 0 — 0 4 11 — 8.1/10
— — 1499 — — — 0 — 0 3 6 — 5.8/10
= = 158 — — — 0 = 0 3 S e 6.8/10
5x4-8x6 58x52 — — — — — — 0 4 — — 100%
ocation should be superficial to or around the parotid gland or in the the glands with tumors between 2 and 4 c¢m in size and excluded pa-
nter of the gland. tients with tumors in the deep lobes of the parotid gland.
< Shemen et al'® found that 18 patients had symptoms of transient Compared with the MFI incision, the NI incision may generate
<arlobe numbness during the 2-month follow-up after surgery, and the better aesthetic results because it reformed the temporal area of the
cason may be damage to the greater auricular nerve. In the study by modified rhytidectomy incision. Chen et al'® suggest that this incision
Ahn et al, © one patient underwent expansion of the surgical field be- might diminish the likelihood of Frey syndrome. This could be attrib-
ause the tumor was located at the tail of the parotid gland, and the sur- uted to the parasympathetic postganglionic nerve of the parotid branch,
ical incision was FLI (see Table 2 for details). The V-shaped incision which needs to navigate the separation of the SMAS (superficial mus-
€an better expose the surgical field, especially during tumor removal culoaponeurotic system) to access the sweat glands in the subcutaneous
n the anterior and superficial parts of the gland. At the same time, be- tissue. Additionally, the modification of the incision near the ear may
@Gause the incision does not affect the hairline, it can reduce the inci- contribute to this effect (Table 3).
ence of local hair loss. If more surgical exposure is required, the It does not extend to the side of the head, which reduces the damage
~shaped incision can be extended to the temporal area, neck, or up to the SMAS fascia near the parotid branch. Compared with the Bl incision,
£0 the hairline. the NI incision is located at the hairline and away from the parotid gland.
g In addition, the NI incision starts from behind the tragus, hence reducing
abnormal reinnervation due to the spacing effect of the tragus cartilage.
N-Shaped Incision (NI)
This incision was first proposed by Lin et al'” in 2011. The -
preauricular part of the incision starts from the medial side of the car ~ Postaural Incision (PI)
at the posterior edge of the tragus and passes through the intertragal The incision starts from the earlobe and goes up around the
notch. The rest of the incision is similar to the modified cosmetic inci- postauricular groove to the posterior two-thirds of the auricle. A 4- to 5-cm
sion. Subsequently, scholars have successively carried out relevant re- incision is made to expose the parotid gland. Yuen'? conducted a retrospec-
search to evaluate the outcomes of this scar. Most patients included in tive study of 56 patients who underwent postauricular parotidectomy. The
the study by Lin et al'” had benign tumors between 3 and 6 ¢m in size, exclusion criteria included tumor size >6 cm. However, they found that
with malignancy being an exclusion criterion. They believed that this the incision was slightly insufficient to expose the upper and frontal regions
incision was suitable for all types of BPT resection. Li et al"® included of the parotid gland. If further exposure is required, the meision can be ex-
patients with pleomorphic adenomas located in the superficial lobes of tended to the preauricular area or to the hairline behind the ear as needed.
Parameters During Perioperative Period Complication
Operation Length, Bleeding, Drainage, Salivary Facial Earlobe Frey Tumor
Time , min cm min mL Infection Fistula Hematoma Palsy Numb Syndrome  Reoccurrence Satisfaction
— — — — — 2 — 3 — — — 100%
120 — — 51 — 1 1 0 — 0 — 9/10
— — — — 1 — — — 18 — — =
67.6 — — 39.6 0 — 0 2 — 0 — 9.04/10
63 — — 30.5 0 — 0 1 — 0 — 6.70/10
— 4 — — — — — 9 4 1 0 8.3/10
- 11 - - — - s 13 22 7 1 5.1/10
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TABLE 3. Studies Evaluating N-Shaped Incision

Gender Age,y

Incision Male Female Total Range

NI 31 18 49 — 52
BI 37 18 55 — 51
NI 12 6 18 — 52
BI 20 23 43 = 49
NI 57 72 58 — 41
BI 71

Category
Basal Cell
Average Pleomorphic Adenoma Warthin Tumor Myoepithelioma Adenocarcinoma Others
27 8 — — 14
34 6 — — 15
9 5 — = 4
19 11 — = 13
58 — — — —
71 — — — —

Preauricular Crutch Incision (PCI)

The vertical part of the incision starts from the lower end of the
arlobe, goes upward along the preauricular crease, and then extends di-
dagonally and forward about 2.0-2.5 cm to the temporal hairline. 2 To
Further expose the field of view, the upper end of the incision can be ex-
S iended, and then the parotid skin flap is separated, which can expose the
2 mpper part of the gland including the accessory parotid gland. Zhang
= %t al® conducted a retrospective study on 76 BPT patients, including
8 patients with a preauricular crutch incision, 32 patients with an FLI
- incision, and 36 patients with a BI incision. There were no cases of fa-
< &ial nerve palsy, earlobe numbness, or salivary fistula in the PCI group.
* T'he numbers of the above complications in the FLI group were 3,6, and
9 %, respectively, and in the BI group 3, 10, and 3, respectively. Patients in

the PCI group had the highest postoperative rating of appearance. Stud-
ies have indicated that PCI incision is suitable for benign tumors located
in the upper part of the parotid gland or accessory parotid gland. In ad-
dition, if further exposure is required, especially for tumors in the lower
part, the incision can be converted to an FLI incision.

Endaural Incision (EI)

This incision was first proposed by Ruiz and Guerrero®! and ap-
plied in temporomandibular surgery, with no skin preparation of the
temporal or preauricular area needed before surgery. The incision starts
from the inner edge of the posterior upper border of the helix at the na-
vicular part of the ear and then goes down to the upper slope of the helix

BLE 4. Summary of the Incisions for the Excision of Benign Parotid Tumors

cision

7]
%
TA
2
dn,

Description

Associated Complications

= Posterior auricular hairline
o) incision (PAHI)

Combined preauricular and
retroauricular incision (CPRI)

&

The incision starts from the root of the earlobe, goes up to the
upper one-third position along the posterior auricular hairline
about 0.5-1 cm in the occipital area in parallel

An inverted L-shaped incision in front of the ear starts from the
bottom of the earlobe, goes straight upward along the earlobe,

Local hair loss in the hairline incision, if it is designed
to cross the hair root and damage the hair follicle

Operation time is longer than traditional incisions

passes through the intertragal notch vertically, and makes an
incision at the edge of the tragus. A notch then extends along

the leading edge of the sideburn
V-shaped Incision (V1)

The incision starts from the preauricular notch and going down
to the medial edge of the tragus, then continuing down to the
intertragal notch, and then along the natural skin folds,

Transient earlobe numbness during the 2-mo follow-up
after surgery, and the reason may be damage to the
greater auricular nerve

bypassing the earlobe far back and upward

N-shaped incision (NI)

The preauricular part of the incision starts from the medial side

No major complication

of'the ear at the posterior edge of the tragus and passes through
the intertragal notch. The rest of the incision is similar to the

modified cosmetic incision
Postaural incision (PI)

The incision starts from the earlobe and goes up around the

No major complication

postauricular groove to the posterior two-thirds of the auricle.
A 4- to 5-cm incision is made to expose the parotid gland

Preauricular crutch incision (PCI)

The vertical part of the incision starts from the lower end of the

No major complication

earlobe, goes upward along the preauricular crease, and then
extends diagonally and forward about 2.0-2.5 c¢m to the

temporal hairline
Endaural incision (EI)

The incision starts from the inner edge of the posterior upper

No major complication

border of the helix at the navicular part of the ear and then
goes down to the upper slope of the helix crus. A 90-degree
downward incision is made through the helix crus, and
another 90-degree incision is made along the slope of the helix
crus toward the front of the ear notch, and finally a downward
incision is made along the top and bottom of the tragus,

ending at the inferior notch

$72 | www.annalsplasticsurgery.com
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Excision of Benign Parotid Tumors

Parameters During Perioperative Period Complication
z Operation Earlobe Tumor
; Time , min Bleeding / mL  Drainage / mL Salivary Fistula Hematoma Facial Palsy Numb Frey Syndrome Reoccurrence Facial Deformity
=9 166 55 58 0 0 _— — 1 — —
22 160 57 60 1 2 — — 1 — —
.
s 202 10 56 — — — - 0 — —

140 50 46 — =4 — — 9 — —

86 45 — 8 == 6 20 B 3 5

83 48 — 7 — 13 45 22 2 33

gn s. A 90-degree downward incision is made through the helix crus,
d another 90-degree incision is made along the slope of the hehx crus

ade along the top and bottom of the tragus, ending at the inferior

tch. In a retrospective study of 12 patients, Fernandez Olarte et al*
cluded patients who required parotidectomy for benign or malignant
arotid tumors and excluded patients with a history of radiotherapy, in-
ction, or surgery. The 12 patients had undergone superficial lobe or
tal parotidectomy, including 2 patients with deep skull base tumors,
ith an average age of 38 years. In this study, no neurovascular injury
ad occurred, and all patients were satisfied with the postoperatwe scar
ige covery. Ruiz and Guerrero®' suggested that this incision can better ex-
- pose the postenor, anterior, and lateral sides of the parotid gland, and
! hecause the incision design allows the temporal branch of the facial
erve to be superficially located in the front of the surgical ﬁeld, it
an further reduce the risk of damaging it. Fernandez Olarte et al*
dicated that this incision can fully expose the surgical area while main-
ining safety and feasibility. It can be used not only for superficial lobe
total parotidectomy, but also for pharyngeal enlargement and skull
se tumor resection.
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DISCUSSION

Because MBI and MFI incisions have been recognized as classic
incisions, maxillofacial and plastic surgeons have been committed to
modifying the old classic parotidectomy incisions to further enhance
patients' postoperative cosmetic appearance and improve patient out-
comes. Most of these emerging surgical procedures have been tested
by surgeons in clinical practice.”* The main indications for these min-
imally invasive surgeries with cosmetic incisions are superficial or par-
tial parotidectomy for small BPTs (usually <4 ¢m). Common contrain-
dications include patients with malignant or recurrent gamnd gland tu-
mors or a history of neck surgery or radiation therapy.>*

In addition to improving cosmetic results, the use of these inci-
sions can reduce the incidence of postoperative complications such as
temporary and permanent facial paralysis, salivary fistulas, facial de-
pression, and Frey syndrome by reducing damage to the great auricular
nerve and incidence of earlobe numbness. Additionally, most of these
methods avoid hairline incisions, so the incidence of hypertrophic scar-
ring and hair loss is significantly decreased.?”?®

However, at present, minimally invasive surgery with modified
incisions cannot completely replace traditional surgery. For malignant
tumors of the parotid gland and tumors located deep in the parotid gland
and those that are larger in size, the traditional surgical approach is still
advocated. These incisions were used for total parotidectomy by some
scholars who have conducted procedures on malignant tumors and
large-sized masses.”” However, evidence for such indications is sparse,
with relevant retrospective studies involving only a very small number
of malignant tumors. Surgical risks include tumor recurrence due to in-
complete tumor resection and the inability to perform secondary neck

© 2024 Wolters Kluwer Health, Inc. All rights reserved.

surgery through the same incision.’®*! Therefore, appropriate mini-

mally invasive incisions should be selected based on the patient's tumor
size, location, and pathological stage. Furthermore, surgeons require
proficient anatomical knowledge, extensive surgical experience, acute
tissue differentiation skills, and a comprehensive grasp of the standard
treatment protocols for tumors. The issue of surgical field exposure can-
not be ignored in the pursuit of hidden incisions. Remember that the
main goal of any tumor surgery is still to achieve negative margins
rather than to blindly pursue cosmetic outcomes.
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