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Introduction

The pharynx, a tube-like structure, is a part of the diges-
tive system and is composed of six muscles. It is well known 
that three external circular muscles (superior constrictor 
[SC], middle constrictor [MC], inferior constrictor [IC]) act 
as the sphincter, and three internal longitudinal muscles (the 
stylopharyngeus [STP], palatopharyngeus, and salpingopha-
ryngeus) elevate the pharynx [1]. These muscles are not sim-
ple structures and do not work individually; they move and 
function together in sync. Therefore, a complete understand-

ing of the pharyngeal function requires a detailed knowledge 
on the morphology of each muscle and relationships between 
them [2].

Almost all muscles of the pharynx originate and insert 
into the internal surface of the pharynx. As an exception, the 
STP arises from the outside of the pharynx (i.e., the styloid 
process) and penetrates the posterior wall (i.e., the pharyn-
geal constrictor muscles) into the pharynx. Thus, there is a 
particularly close relationship between the STP and the SC 
muscle [3]. It is well known that the STP is critically involved 
in shortening the pharynx and elevating the larynx while 
the SC muscle plays a critical role as a sphincter muscle. 
However, the two muscles do not work independently. Their 
interaction can only be elucidated by observing their topo-
graphic relationship on both the inner and outer surfaces of 
the pharynx.

Previous studies have considered the functions of the 
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SC muscle from the perspective of its anatomical morphol-
ogy: it is attached to the buccinator muscle, which enables a 
smooth transition from the lingual stage to the pharyngeal 
stage during ingestion [4]. Moreover, some fibers of the SC 
muscle are directly attached to the velum, and thus, might 
assist in retraction thereof [5]. However, more detailed study 
is needed to understand the topographic characteristics and 
anatomical variations of the SC muscle. 

The aims of this study were to clarify the topography and 
variations of both STP and SC muscles, to validate anatomi-
cal relationship between STP and SC, and to examine what 
role they play in the pharyngeal movement. 

Materials and Methods

Forty-four specimens (22 right and 22 left sides) from 22 
embalmed Korean adult cadavers (13 males, 9 females; age 
range, 46–89 years; mean age, 69.2 years) were used in this 
study. 

The pharynx was separated from the skull base, and the 
cervical vertebrae in the posterior wall was removed to allow 
for a clear observation of the pharyngeal posterior wall. The 
specimens included an origin of the STP with the styloid 
process. 

The pharyngeal musculature was observed through care-
ful dissection using the aid of a surgical microscope (OPMI-

FC; Carl Zeiss, Oberkochen, Germany). The neurovascular 
bundle, innervating the pharyngeal muscles, was removed 
from the posterior side of the pharynx to allow for a clear 
observation of the muscular morphology of pharyngeal mus-
cles. The STP and three constrictor muscles were observed. 
Some variations in their topography along with additional 
bundles of STP fibers were classified according to origin and 
insertion site.

All photographs and diagrams in this article are struc-
tures viewed from the right side of the pharynx.

Results

In the posterior wall of the pharynx, the STP originated 
from the medial side of the styloid process and descended 
toward the lateral side of the pharynx. In the insertion area, 
the upper fibers of the STP were intermingled with the SC 
muscle while the lower fibers of the STP passed between the 
superior and MC muscles (Fig. 1). Lower fibers of the STP 
then attached to the posterior wall of the pharynx, together 
with the palatopharyngeus, on the inner surface.

An accessory bundle of the STP, which originated from 
the fascia around it, was found in 8 of the 44 specimens 
(18.2%). This accessory bundle could be classified into two 
types, A and B, depending on its insertion. Type A, in which 

Fig. 1. General morphology of the STP muscle. At the insertion area, 
the upper fibers (red arrow) of the STP were intermingled with the 
SC muscle. The lower fibers (blue arrow) of the STP passed between 
the SC and the MC muscle. MC, middle constrictor; SC, superior 
constrictor; STP, stylopharyngeus.

Fig. 2. Two types of accessory bundles of the STP muscle. (A) The 
accessory bundle of the STP (red arrows) passed between the MC 
and IC muscles. (B) The accessory bundle of the STP (blue arrows) 
inserted into the pharyngeal raphe on the midline with the SC 
muscle. IC, inferior constrictor; MC, middle constrictor; SC, superior 
constrictor; STP, stylopharyngeus.
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the accessory bundle of the STP passes between the middle 
and IC muscles, was observed in 9.1% (4/44) of cases. Type B, 
in which the accessory bundle of the STP inserted into the 
pharyngeal raphe on the midline with the SC muscle, was 
observed in 9.1% (4/44) of cases (Fig. 2).

The petropharyngeus, which is an occasional accessory 
levator muscle of the pharynx, was found in 25.0% of cases 
(11/44). It arose from the undersurface of the petrous portion 
of the temporal bone and inserted into the pharynx. In most 
cases, this muscle was very thin, small, and merged into the 
SC muscle. A large petropharyngeus muscle was found in 
only one of the specimens, in which it divided two large bun-
dles—both of which ran longitudinally. One of the bundles 
merged into the MC muscle, and the other passed deeply 
down the SC muscle (Fig. 3).

In only one specimen (2.3%), the STP ran transversely and 
merged into the SC muscle. In this case, the STP contributed 
to the formation of the posterior wall such as the SC muscle 
(Fig. 4).

Variations of the constrictor muscles were found in the 
posterior wall of the pharynx in five cases (11.4%). A part of 
the SC muscle ran longitudinally. In three of the five cases, 
the longitudinal fibers of the SC muscle passed between the 
superior and MC muscles with the STP. In the remaining 
two cases, these fibers merged with the MC muscle and con-

tralateral constrictor muscles (Fig. 5).

Discussion

This study observed the origin and variations, therein, 
of the STP with the SC muscle and considered its function 
based on its morphology. According to the present findings, 
the STP had accessory bundles in 18.2% (8/44) of cases. Ac-

Fig. 3. Two types of the petropharyngeus muscle. The petropharyngeus 
muscle arose from the undersurface of the petrous portion of the 
temporal bone and inserted into the pharynx. (A) In most cases, these 
muscles had small and thin fibers (red arrow). (B) In one case, the 
muscle was large (blue arrows). It divided two bundles, one of which 
merged into the MC muscle while the other passed deeply down the 
SC muscle. IC, inferior constrictor; MC, middle constrictor; SC, 
superior constrictor; STP, stylopharyngeus. 
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Fig. 4. Variation of the STP muscle. The STP ran transversely and 
merged into the SC muscle. Asterisk, area of the STP continuous with 
the SC; IC, inferior constrictor; MC, middle constrictor; SC, superior 
constrictor; STP, stylopharyngeus.

Fig. 5. (A) Some fibers of the SC (red arrows) ran longitudinally and 
passed between the SC and the MC muscle with the STP muscle. 
(B) Some fibers of SC (blue arrows) merged with the MC and 
contralateral constrictor muscles. IC, inferior constrictor muscle; MC, 
middle constrictor; SC, superior constrictor; STP, stylopharyngeus.

A B



Anat Cell Biol 2020;53:417-421  Da-Yae Choi, et al420

www.acbjournal.orghttps://doi.org/10.5115/acb.20.159

cessory bundle was classified two type according to its run-
ning pattern. The STP with an accessory bundle had thinner 
than without an accessory bundle, so it may reduce its pha-
ryngeal shortening function. An accessory bundle was thick 
as if it compensates for the thin STP. In type A, an accessory 
bundle ran longitudinally and may help the STP performing 
pharyngeal shortening. While type B, an accessory bundle 
ran inferomedially and inserted into the pharyngeal raphe. 
It is not considered to work for only pharyngeal shortening 
with STP, but it might work to sphincter with SC. Whether 
the accessory bundle was running longitudinally or infero-
medially, once accessory bundle was present, the function of 
STP may be reduce because STP was small muscle thickness. 

In a specimen with another variation, it has thicker STP. 
However, even if STP was thick, it could not be considered to 
increase pharyngeal shortening function. A variant STP did 
not pass between the superior and MCs. It ran transversely 
and merged into the SC, and work with constrictor. This 
variant STP may play a role that was unknown until now. 

As is well known, styloid process that is the origin area of 
STP is located behind of posterior wall of pharynx that is in-
sertion area of it. Thus, this variant STP could pull posterior 
wall of pharynx posteriorly and causes an expanded antero-
posterior diameter and reduced transverse diameter. In this 
study, only one specimen was found, further studies using 
more specimens are needed to assess its physiological and 
kinematics effects. 

The petropharyngeus is a variation of the STP and was 
described in textbooks in various manners as inserting into 
the SC muscle [6], penetrating the SC muscle [7], or not even 
being described at all [8]. This variability of insertion and 
morphology has also been described [9]. The findings of the 
present study are consistent with these descriptions in that 
the petropharyngeus inserted into the outer surface of the 
superior or MC muscles or mingled with the outer surface 
fascia or IC muscle. Most of these small fibers descended or 
merged into the SC muscle.

The present study classified the petropharyngeus accord-
ing to size. A petropharyngeus was observed in 11 of the 44 
specimens (25.0%). Shimada et al. [9] reported a prevalence 
of 1.4% among their specimens. The discrepancy between 
these findings may be attributed to the use of a surgical mi-
croscope in the present study and to the removal of all arter-
ies and nerves during dissection, making it easier to observe 
small items such as these small muscle fibers. Although the 
prevalence of the petropharyngeus is quite high, it is difficult 

to assign a function to it since it is a small structure in all but 
one case.

The SC muscle was one of three constrictors in the phar-
ynx. This muscle can be divided into four parts depending 
on its origin: pterygopharyngeal, buccopharyngeal, mylo-
pharyngeal, and glossopharyngeal. The fibers curve back-
wards to insert into the median raphe [1, 4, 10]. In the pres-
ent study, 5 of the 44 specimens exhibited a variation with 
respect to the SC muscle running pattern, in which a part of 
the muscle—fibers of the buccopharyngeal, in particular—
ran longitudinally. Thispart appears to assist the longitu-
dinal muscles in pharyngeal shortening. Some of the fibers 
merged with the MC muscle and contralateral constrictors. 
This pattern may help with harmonious deglutition move-
ments among the three constrictor muscles.

In this study, it was found that two pharyngeal muscles, 
SPT and SC, have many anatomical variations. They show 
different running patterns and sizes, and each muscle bundle 
play their own role in pharyngeal movement according to 
their morphology. These results provide information that 
will help a comprehensive understanding of the effects of 
pharyngeal muscles on movement. 
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