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Abstract

Background: Parotid duct also known as stenson's duct is known for its characteristic course and variability in number
as well as branching pattern since its discovery with variation prevalence rate of 20-30%. It carries secretions of
parotid gland into the oral cavity. Distinguishing patterns of the commencement, dimensions and branching of the
duct are reported in the literature. The knowledge of the surgical anatomy of the duct is essential for parotid and
maxillofacial surgery because of its close association with the facial nerve. Dimensions of the duct are clinically
significant for all endoscopic interventions like transductal facial nerve stimulation, sialoscopy, lithotripsy and
procedure for ductal stenosis. Present article is a comprehensive review of surgical anatomy of the parotid duct along
with embryological basis of variations integrating with clinical relevance which makes its useful for diagnostic
accuracy, interventional procedures and therapeutic outcomes.
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INTRODUCTION

Human body has three main salivary glands. Parotid is
the largest salivary gland located below zygomatic arch
and produce predominantly serous secretions which is
drained by parotid duct (PD).!'! The parotid duct (PD)
which is also termed as Stensen’s duct after Danish
anatomist emerges from the anterior border of the
gland.” Accessory parotid gland is widely reported in the
literature with incidence range between 21 to 71 % 23
Accessory parotid is also drained by separate duct which
in due course may join the main parotid duct.**

The PD normally passes between two buccal branches of
the fascial nerve after emerging from the anterior border
of parotid gland. It then lies on masseter and pierces
buccinator at right angle. It opens opposite to the crown
of second upper molar tooth #°¢ Heidman described
that PD is a single duct which has branching pattern. [

781 On review of literature, we found only one study by
Yonsei, where Devis classification is described for the
branching pattern of PD."]

Varied dimensions of the PD are reported in literature,
length in the range between 24mm to 57mm,[H10]
Diameter of PD is not uniform and varies at different
levels.[%!!) The dimensions of PD are important for all
ductal procedures like lithotripsy, sialoendoscopy
etc.[246 101L12] That’s why we have included review of
PD dimensions in different studies in the present article.
Duplication of PD is not uncommon.[*31%131 [n case of
the presence of two PDs dimensions of both ducts are
mentioned.

Present article is a comprehensive review of fundamental
anatomy of the parotid duct like course, dimensions and
the number of PD. We tried to correlate the variation of
duplication with development of the PD. Clinical
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significance added in the article makes it an integrated
valuable source for academic study, research and clinical
practice.

METHOD

total 20 articles reviewed. Studies of parotid duct
describing anatomy, course, number, development and
clinical significance are selected.

DISCUSSION

Course of the parotid duct —

The parotid duct (PD) which is also termed as Stensen’s
duct after Danish anatomist emerges from the anterior
border of the gland.”>!'% As per author Rajesh B. Astik
the PD is formed by the union of two or three ducts which
either ascend or descend perpendicular to the main
duct. Avril Horsburgh said the tributary duct of PD
meets it at an angle of 53 degrees.[

After emerging from anterior border of parotid gland, PD
passes between upper and lower buccal branch. It then
crosses the masseter and pierces buccinator muscle to
open in the oral cavity opposite the crown of upper
second molar tooth.!2+1013141 When the PD is
superficially lying on masseter between upper and lower
buccal branches it may receive accessory parotid duct if
present.[148]

Surface Anatomy of Parotid duct - Farabeuf had
described Parotid Duct Line (PDL) for guiding on
location of PD in emergencies to reduce morbidities
associated with PD injury. [15] It involves to major
points. Tragal point and the lip point. As per this concept,
commencement of PD is at a tragal point which is
equidistance between tragus and antitragus while
termination of PD is at lip point which is middle of upper
half of lip.!!3!16171 Tt is a S-shaped curve and not a straight
line.l15:16.17]

Dimensions of parotid duct —

When we see morphometry of PD, various length and
diameters are mentioned in the literature as shown in
Table 1. In the literature, as per review, PD has 50mm
mean length and 3mm mean diameter.>4%!81 As per
author kaori Amano, PD can be 6 to 8 cm in length in
adults.'¥) Stringer had reported mean length of parotid
duct as 42 + 7.5 mm while mean diameter as 0.6 + 0.2
mm.

According to Avril Horsburgh diameter of PD is not same
throughout.[® It is more at the commencement around 1.8
mm, least in the middle of its course with the mean
diameter of 1.1lmm and near termination little less than

the diameter at origin with the diameter of 1.6mm.[®
Author J zenk also mentioned characteristic narrowing in
the middle and different diameters of PD at different
locations with minimum diameter of 0.1 mm and
maximum diameter of 2.3 mm.['! Fernandes et al.
reported two ducts of length 26.49 mm and 37.25 mm.['%
Author Aktan reported a duct of 55mm length.['*) Author
Atson in his study found two ducts with the length of
26.49 mm and 37.25 mm from commencement till
merging. Atson mentioned diameters of two ducts at the
commencement around 3.05 mm and 3.31 mm while near
termination as 2.84 mm and 2.68 mm respectively.!'”]
Author Heidmann gave range of 24mm-69mm with mean
duct length on right side 45.9 mm and on left side
48.5mm.!"! As per the findings of Heidmann, mean duct
length was more in females than in males. On the right
side, the author mentioned mean duct length in male was
45mm while in female as 46.8mm. On left side, mean
duct length in male was 46mm and female was 50.9mm.
This also indicates PD length was slightly more on left
side compared to right. When double ducts are present,
average length for right sided superior duct on was
35.2mm and inferior duct was 45mm respectively. On left
side average length for superior duct was 57mm and for
inferior duct was 37.2mm.["! Avishai G, mentioned the
mean luminal diameter as 1.6 mm and the mean length of
the duct was 50 + 9.6 mm in his study. ¥

Single or Multiple

Pathology & Interventions

Figure 1
Table 1: Length of Parotid Duct in the various studies
[arranged chronologically as per year of the study]
Title of Study | Author Year | PD -
Reported
Duct
Length(s)
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Sialography as (sialography
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Endoscopy—A
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Number of parotid duct — As per Author sumathi and
Bailey incidence of double parotid duct is 7%.13 Aktan,
M Taheri, Fernandes, Amro, Ferreira reported unilateral

double PD.51%191 Stringer, Astik, Dave, Atson, reported
bilateral double PD.!!:410]

Author Alan in their study mentioned unilateral single PD
in 31% of cases. In the ducts with branching pattern
bifurcated pattern was the most common found in 48.3%
of cases. Trifurcated and multiple branches found in
equal number of cases (7%).! Author Heidmann
reported 94.12 % cases with single duct and 5.88% cases
with double ducts.!"!

Development of parotid duct — PD development starts
at six week of gestational age. It develops from the
epithelial bud formed by epithelial-mesenchyme
interaction in the oral cavity at stage 15.%%!3! Proximal
part of the bud forms duct while distal part forms
gland.>1¥ Initially furrow develops between mandibular
and maxillary process towards the angle of mouth.>#
Proximal part of this furrow gets canalized and form tube.
This tube persists and form duct. Distal secretory portion
develops as a sprouting from the proximal duct portion in
tenth gestational week.[>4521]

Specific growth factors produced by extracellular
molecular proteins and collagen (Type I and IV) affect
the development of branching in the parotid gland.!?**]
Collagen maintains the stability of branching points.*!
Author Atson says in relation to the secretory cells
initially smaller single layered ducts develop. Such many
ducts join and form larger multilayered ducts which on
union forms final excretory duct.[*!!

Embryological basis of duplication of PD -

As per author Sumathi, when there is early division of
parotid duct and the acini sprouting from these ducts
intermingle with each other double parotid duct will
form.[13] As per another theory by Hulya and Atson, the
bifurcated epithelial sprout when get invaginated by
mesenchyme separately forms two separate ducts.[>%1%
As per author Rajesh Astik growth factors and cell matrix
interactions for developmental signals by extracellular
matrix contribute for morphogenesis and cell
differentiation are responsible for variations in the
number of parotid ducts.*! As per the Heidmann,
branching pattern of PD relies on the tributaries present
inside the parotid gland which unite and form main PD.!!!
Duct pattern of parotid duct —

Author Devis et al. classified the duct pattern of the
parotid duct depending upon how the tributary ducts from
the superficial and deep lobes are joined to form the main
PD as shown in Table 2. Superficial and deep lobe further
divided into upper, middle and lower part as shown in Fig
1.1 The author reported highest cases (42.2% cases) with
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type a followed by 26.7 % cases with type b and 22.3%
cases with type e. Type ¢ and d cases were less and equal
(4.4%).”

Table 2: Devis classification for Parotid duct pattern
TYPE DESCRIPTION

Type a Ducts from upper and middle superficial
lobes join to

form main parotid duct

Type b Ducts from upper and middle deep lobes

join to form main parotid duct

Type ¢ Ducts from upper and lower part of
superficial lobe join with the duct from
the middle part of deep lobe to form the

main parotid duct

Ducts from upper, middle and inferior
parts of superficial lobe join and form

Type d

the main parotid duct

Type e Ducts from upper part of superficial
lobe and middle part of deep lobe join to

form the main parotid duct

PAROTID GLAND - DUCT TRIBUTARIES

S Sup::'ri'clal COLOUR CODE:
o \){ Superfcial Part (5)
Main PD a— LA

Main Parotd Duct (Main PO)

< W

A ‘%‘4 ¢ Duct Tributaries
‘v { DUCT TRIBUTARY LABELS:

SU - Superficial Upper

DU - Deep Upper

DM _ Deep Middie

Figure 2: Diagrammatic Presentation of parotid duct
pattern by Devis [self drawn diagram by author]

Clinical Significance
Dimensions of PD are significant for luminal diagnostic
and therapeutic procedures.!">!%121 Aythor Hulya said the

number of PD is also important. Presence of two ducts
can be mistaken for congenital fistula from accessory
parotid gland in imaging procedures like CT guided
sialography and fistulography [%10-21:24.23]

The knowledge of dimensions of PD and its variations is
essential for sialography, lithotripsy, siloendoscopy and
trans-ductal facial nerve stimulation.[pd 3%618.19.20]
Though parotid duct had physiological property of
widening to its capacity still ducts with caliber of 1.2mm
and more are suitable for ductal procedures as per
author.!!!]

Superficial course of PD on masseter makes it vulnerable
for iatrogenic injuries in [pdl] facial rejuvenation
surgeries like injection of botulinum or other facial and
parotid surgeries and facial truma with lacerations in
massetric and buccal regions [23%  Surgeries like
rhytidectomies which requires fascial separation have
higher chances of injury to parotid gland as well as
duct.["*"Mandel and silver reported that injury to PD can
cause either compression of duct or obstruction of the
duct which may lead to stagnation of secretions. [26]

As PD passes between branches of facial nerve, in PD
injuries can have associated complications of facial palsy
and parotid fistula.!!! Facial nerve injury occurs in more
than 50% of patients with PD injury. Buccal branch of
facial nerve will get injured more compared to other
branches as its course is parallel to the PD.!'3) Author
Xinran reported the presence of ectopic parotid duct
which led to buccal fistula was treated by the parotid duct
disposition surgery.!?7-282]
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