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In this study, 45 parotid glands and 111 facial nerves were examined in
adult Korean cadavers to determine the morphological relationship of the parotid’
gland and the peripheral facial nerve. The results are summarized below; (1)
The average length of the parotid gland was 54.7mm and the width averaged
32.9mm, and the gland was slightly larger in males. (2) The shape -of the
parotid gland was classified into four types and the series contained 66.7%
type A, _15.5% type. B,\'S.'Qv%'type C and 8.9% type D. Type A was the most
common type. (8) The patterns of tributory ducts into Stenson’s duct were divided
into 5 types and the series showed 42.2% type a, 26.7% typeb, 4.4% type c,
4.4% type d, 22.3% type e. The frequency of occurrence of accessory glahds
was 22%. (4) The average dié‘qance from the external angle of the mandible
to the bifurcation Qf the facial nerve trunk was 28.8mm. (5) A patter‘n of
trifurcation of the main facial nerve trunk was discovered in 4.4% of the cases.
(6) The pattern of anastomosis " of the peripheral branches of the facial
nerve was classified into six types, and the rate of occurrence of each type was
type 1 6.3%, type I 13.5 %, type Il 33.4%, type W 23.4%, type V 6.3%,
type W 17.1%. '

The parotid gland shows great variety, in
size and shape especially in its relationship
with the facial nerve, and this variety is of
great importance in the field of otorhinolary-
ngology and head and neck surgery when par-
otidectomy is undertaken. .

In the clinic, many surgeons have attempted
to remove the diseased parotid gland completely

without injury to the facial nerve, but this
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has proved very difficult because of the great
variation in the anatomical structure of both
the parotid gland and the facial nerve.. (Bailey
€1941), McCormack(1945), Davis(1956), Nesci
(1671), Hollinshead(1968);, Adsen and Ott
(1923) Coleman(1944) and MeKenzie(1968)).-

Many authors have reported on the variety
of the running course of the facial nerve in
the parotid gland in Caucasians, and have
reported on incidence of about 4.4~18.5% of
postopefative facial nerve palsy.(Benedict and
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Meigs(1930), Stein and Geschickter(1934),
McFarland(1942) and McCune(1951)).

However, the study of this important ‘part

of head and :neck surgery has not been ‘done
on Koreans.
In order to reduce the postoperative morb-

idity due to facial nerve paralysis durmg sur-:

gery, ‘the authors have studied 45 parotid
glands and 111 facial nerve spec1mens from
Korean+adult cadavers.

MATERIALS AND-METHODS

A. Materials

The™material for this study was a collection
of 45 parotid glands and 111 facial nerve spe-
cimens from Korean adult cadavers in the
Yonsei University Medical College, Department
of Anatomy.

B. Methods

1. Parotid gland ‘

The parotid gland was exposed surgically
and the shape, width, length, course of parotid
duct and occurrence of accessory “parotid lobes
were observed.

2. Facial nerve ‘

Whenever possible, the peripheral branches
of the facial nerve were located and traced
back to their origin in the facial nerve trunks,
but the peripheral branches were traced outw-
ard from the main trunk in some cases. The
pattern of anastomosis of peripheral branches
of facial nerve in the parotid grand and length
of the facial nerve from the external angle of
the mandible to the bifurcation of the facial

nerve were observed.

RESULTS

A. Length of the parotid gland

‘ The 1engthl of the parotid gland (vertical

Yolume 18

Table 1. Length and Width of the Parotid Gland

(5 Lpﬁgt’}} and Number
Width inmm 7 oh Width
21~30 — 15 (33.3%)
31~40 2 (4.4%) 26 (57.8%)
41~50. 12 (26.7%) 4 (8.9%)
51~60 18 (40.0%) -
61~70 13 (28.9%) —
Total 45(100.0%) 45(100. 0%
Mean; 54.7 mm Mean: 32. 9 mm
S D.: 0.79 S.D.: 0.61

dls\tance between the tip of the superficial lobe
and the base of the parotid gland) was meas-
ured as 39.5~69.0 mm.

Although there was a wide range of values,
18 out of the 45 cases were between 51~60
mm in length(Table 1).

B. Width of the parotid gland

The width of the parotid gland from the
portion which was in contact with the stern-
ocleidomastoid muscle posteriorly to the portion
in contact with the masseter muscle anteriorly
was measured.

The range of values for the width was 22~

- 49mm and 26 of the 45 cases(57.8%) studied

fell within the range of 31~40 mm, while the
average width was 32.9 mm(Table 1).

C. Sexual differences in size of the parotid
gland

The average length of the paro‘tld gland in
males was 59.2mm and the width averaged
34 7 mm.

Table 2. Sex leference of Size of the Parotid

Gland
Size Male(25 cases) Female(20 cases)
Length in mm 59.2 51.7

Width in mm 34.7 30.2
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type C

Fig. 1. Four Basic Types of the Parotid Gland.

In ferﬁales, the corresponding values were
51.7mm and - 30. 2mm. The average values
-indicate that the male parotid gland .is larger
-than the female gland(Table 2). ‘

D. Shape of the parotid gland

In 1945 McCormack et. al. classified the
-shape of the parotid gland into four basic
types: type A, inverted triangular shape; type
B, oval shape; type C, inverted L shape 'and
“type D, roughly triangular shape.

In our study, type A was most common(66'. 7
%) and we also found accessory glands in 22
% (10cases) of our series(Fig. 1 and Table 3).

Type d

Table 3. Shape of the Parotid Gland

Shape Number
A 30 (66.7%)
B 7 (15.5%)
C 4 (8.9%)
D v 4 (8.9%)

Total 45(100.0%)

E. Types of tributory duct patterns of the
parotid duct

Davis et. g/l’. (1956) classified the tributory
duct patterns of the parotid duct into five

Type e

Fig. 2. Five Basic Patterns of the Parotid Duct.
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basic patterns as follows; ,

Type a: tributory branches from the ‘upper and
middle sﬁperficial lobes only

Type b: tributory branches from the upper and
middle deep lobes only

Type c: tributory branches from the superior
and inferior part of the superficial
lobe and from the middle part of the
deep lobe

Type d: tributory branches from the upper,
middle ancivinferior part of the supe-
rficial lobe

Type e: tributory branches from the superior
part of the superficial lobe and the
middle part of the deep lobe

In our series, we found 19 cases(42.2%) of
type a, 26.7% type b, 22.3% type e and type
c and d were each 4.4%(Fig. 2 and Table 4)

Table 4. Types of Tributory Duct Patterns of
the Parotid Duct

Volume 18
with 14 cases and 31.1% of the series(Table
5). :

Table 5. Distance from Bifurcation of Facial

Nerve to External Angle of Mandible

Number

Type Number
a 19 (42.2%)
b 12 (26.7%)
c 2 (4.4%)
d o2 (4.4%)
e 10 (22.3%)

Total 45(100.0%)

F. Distance from the external angle of the
mandible to the bifurcation of the facial
nerve '

The method of McCormack ez. al.. (1945)
was used to measure the distance from the
angle of the mandible to the point of bifurca-
tion of the superior and inferior divisions of
the facial nerve. The range of values was 12.1
~39.8 mm with an average value of 28. 8 mm.

The modal value range was 26~30 mm (18
cases, 40%) followed by the 31~385 mm range

Distance in-mm
11~15 3 (6.7%)
16~20 1 2.2%)
21~25 5 (11.1%)
26~30 18 (40.0%)
31~35 14 (31.1%)
36~40 4 (8.9%)
Total 45(100.0%)

Mean: 28. 8 mm

G. Frequency of trifurcation

In the majority of the cases in our series,
the facial nerve divided into two divisions.
(bifurcation), but in 2 cases (4.4%) trifurca-

tion (splitting into three divisions) occurred.

H. Types of branching and anastomosis of
the facial nerve

The divisions of the facial nerve were clas-
sified according to method of Davis et al.
(1956) which is as follows;

Type [ : abscence of anastomosis between the
' temporofacial division and cervico-
facial division.
Type I : anastomosis among the branches of
the temporofacial division only.
Type 1 : single anastomosis among the bran-
ches of the temporofacial division
and cervicofacial division
combination of ¢ype I and type H.
Type V: double anastomosis between the tem-

=

Type

porofacial division and cervicofacial
division.

Type W: complex multiple anastomosis betw-
een two divisions.

Among the forgoing types, the most common
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Type 1

Type ¥ . Type ¥
Fig. 3. Six Basic Types of the Facial Nerve
T: temporal branch Z: zygomatic branch B: buccal branch M: mandibular branch C: cervical branch

Table 6. Types of Branching and Anastomosis Table 6).
of the Facial Nerve

Type Number ' . DISCUSSION
I 7 (6.3%) :
it 15 (13.5%) Of all the serous glands, the parotid gland
i 37 (33.4%) is the largest of the salivary glands, and it
v 26 (23.4%) opens into the oral cavity through Stenson’s
v 7 (6.3%) duct which appears in the mucosa of the cheek
LS ‘ 19 (17.1%> opposite the upper second molar tooth.

Total ~ 111€100. 0%) McCormack ez. al. (1945) studied the size

of the parotid gland and found the length
was type Il with 33.4% (37 cases) followed ranged from 45~92 mm with an average of 60
by type N with 23.4% (26 cases) and in des- mm and the width ranged from 20~54mm
cending crder type VI with 17.1% (19 cases) with an average of 33 mm.

and type 1 with 18.5% (15 cases)(Fig. 3 and In another study, Davis et. al. (1956) found
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the length to fall between 40~77 mm with an
-average 58 mm and width to be 20~65mm
-with an average of 34 mm.

Our studies showed the average length to be
54,7 mm and the average width to be 32.9 mm.

Thus it can be seen that the parotid glands
in Koreans are somewhat smaller than in
‘Caucasians.

A study of the morphological types of the
-parotid glands in 57 cases (McCormack ez. al.)
showed 21 cases to be type A, and 24 cases
-which were type B.

Davis et. al. (1956) found 52.6% of the
-cases were type A and 31.5% were type B,
demonstrating that type A and B were the
‘most prevalent types. In our study, 66.7%
‘were type A and 15.5% were type B, show-
ing a predominance of type A.

The frequency of occurence of accessory
glands shows a high degree of variability dep-
endent upon the method which is used for their
detection.

In 1948, Bailey discovered approximately 1%
of his cases had an accessory gland as revealed
by observation during surgery. The highest
rate of discovery of accessory glands was rec-
orded by Blady and Hocker (1938) who found
up to 50% using sialography, and cadaver
«dissection yields a 19.7% rate of occurrence
of accessory glands.

Our study, using cadaver dissection, showed
an occurrence rate of 22% which was not
.»éignificaritly different from studies on Cauca-
sians.

Davis et. al. (1956) reported that the mor-
.phological arrangement of Stenson’s duct within
,rthe paro‘t»id gland >c>ou1d be divided into 5 major
types and reported the incidence of each type
-among their 34 cases as being 17 cases of type
a, 7 cases of type b 2 cases of type c, 3 cases
of type d and 5 cases of type e.

Volume 18

Our study also showed a similar distribution
with 42.2% type a, 26.7% type b and 22.3%

type c.

Turnning to the course of the facial nerve
within the substance of the parotid gland, the
nerve leaves . the stylomastoid foramen and
enters the parotid gland on the posterior deep
surface.

Inside the gland, the facial nerve trunk first
divides into a superior temporofacial division
and an inferior cervicofacial division.

The divisions then further divide and anas-
tomosis to form a temporal branch, a zygomatic
branch, a buccal branch, and a cervical branch.
Each of these branches is then distributed to
the appropriate facial muscles.

The division of the facial nerve trunk within
the parotid gland is extremely variable and
actually forms a plexus-like arrangement which
may be termed the “parotid plexus”.

This plexus may be divided into general
types depending on whether or not there ‘is
anastomosis between the upper and lower
divisions.

In the type in which anastomosis occurs,
even if there is damage to some branches of
the nerve during surgical manupulation, the
resultant palsy of facial musculature is minimal
or may not oceur.

In order to minimize facial palsy when per-
forming parotidectomy, it is extremely impor-

" tant to be cognizant of the many possible

variations in the division of the facial nerve
within the parotid gland and the ramifications.

One anatomical landmark which is of impo-
rtance in avoiding injury to the facial nerve
during surgery is the distance between the
angle of the mandible and the bifurcation of
the facial nerve.

McCormack et. al. (1945) found this distance
to range from 14~46.9 mm and to average 34

— 50—
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mm; Davis ef. al. (1956) found the range to
be 25~45mm and the average to be 32 mm.
In our study, the range was 12.1~39.8 mm
and the average was 28.8 mm, which was
somewhat shorter than in Causasians.

Trifurcation of the facial nerve trunk occu-

rred in 15% of Pilheu’s series (1955) and in |

5% of Gaughran’s series (1961). However it
was abscent in the reports of Davis et. al.
(1956).

In our series, a trifurcation rate of 4.4%
was found, approximating the results of Gau-
ghran.

The classification of the peripheral distribu-
tion of the facial nerve is based on the type
and number of anastomosis between the peri-
pheral branches.

McCormack ez. al. (1945) proposed a class-
ification with eight types and found that 13%
were type [, 11% were tyre I, 22% were
type W, 21% were type W, 12% were type
V, 9% were type VI, 5% were type VI, and
7% were type VI, and that type I and §
were most common. '

In 1956, Davis et. al. proposed a classifica-
tion with only 6 types and found that their
series contained 18% type I, 20% type I,
28% type M, 24% type W, 9% type V, 6%
type W, and also found that type I and ¥
were most common. .

In our study, we followed the classification
of Davis and also found that type I and I
were most prvalent with 33.3% and 23.4%

incidence rates respectively.
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