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Introduction

Stapedius muscle is the smallest skeletal muscle in the 
human body. It has an important role in the stapes surgery 
and facial nerve decompression.[1] Stapedius muscle is one of 
the intratympanic muscles helpful for preventing entrance of 
the loud noise into the inner ear. This muscle has a surgical 
importance in otology. The stapedius muscle is originated from 
the fascicule of the posterior belly of the digastrics muscle, 
which is attached in the mastoid groove and this fascicule goes 
through stylomastoid foramen and attaches to the neck of the 
stapes to form stapedius muscle.[2] The stapedius muscle is 
developed from the second branchial arch and gets innervations 
from the nerve fibers of the vertical or mastoid segment of the 
facial nerve, called as nerve to stapedius. The blood supply 
of the stapedius muscle is by stapedial branch of the posterior 
auricular artery. The stapedius muscle along with tensor 
tympani muscle contracts to dampen the amplitude of the loud 
sound and prevent from the excess movement of the stapes.[3] 
Hence, stapedius muscle protects against the hazardous noise 
and enhances the speech perception, even in the presence of the 
background loud noise. If the stapedius muscle is paralyzed, 

it causes hyperacusis where the person gets normal sounds as 
abnormally louder.[4] The surgical anatomy of the stapedius 
muscle is very important for microear surgery, especially in 
stapedotomy where the tendon of the stapedius muscle needs 
to cut. Because of the surgical importance of the stapedius 
muscle in otologic surgery, we undertook this study toward 
microscopic evaluation of the stapedius muscle.

Materials and Methods

This is an observational study done at our temporal bone 
dissection laboratory in a tertiary care teaching hospital done 
during March 2019 to April 2021. This study was approved 
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from our institutional ethical committee. We conducted 36 
temporal bone dissections with demonstration of the middle 
ear ossicles and stapedius muscle and tendon. The dissected 
temporal bone was studied for the stapedius muscle with 
its origin to the insertion as per part of demonstration to 
our postgraduates. 36 fresh cadaveric temporal bones were 
dissected for the study of the surgical anatomy of the stapedius 
muscle. We used the S7 model Zeiss microscope, stapedotomy 
instruments, and the microdrill. The posterior tympanomeatal 
flap [Figure 1] was elevated transmeatally after making incision 
at 5 mm away from tympanic sulcus, which extends from 12 
“O” clock to 6 “O” clock. We delineated the stapedius muscle 
including its origin, attachment, extension, and size. Bone 
curette was used to remove the bony overhanging above the 
stapedius muscle for clear exposure of this muscle. Excessive 
removal of the bony overhanging for visualization of the 
stapedius muscle may lead to subluxation of the incus. Hence, 
in this study, carefully bony curette was used for removal of the 
scutum done in few cases. A miniature thread/suture material 
was used to assess the length of the stapedius muscle. The 
pyramidal eminence and the stapedius muscle were excised 
in all the specimens for exposure of the retrotympanic area 
and evaluated for this region and assessment of exposure. The 
microscissor was used to cut the stapedius muscle for exposing 
the retrotympanic area and also footplate of the stapes. A cut 
piece of the suture material (Mersilk 5‑0) was used to measure 
the length of the stapedius muscle.

Results

In this study, 36 fresh cadaveric temporal bones were dissected 
as part of the postgraduate training during the 2‑year study 
period. This temporal dissection was done in temporal bone 
laboratory at department of the Otorhinolaryngology. The 
trainees were exposed to surgical anatomy of the middle ear 
including ossicular chain and demonstrations of the stapedius 
muscle and tendon. All the 36 studied cadaveric temporal bone 
were fresh which were received from the forensic medicine 

and anatomy department. After making tympanomeatal flap 
elevation, stapedius muscle was exposed. Out of the 36 cases, 
9 cases (25%) required removal of the bony overhanging in the 
posterior tympanum to expose the complete stapedius muscle. 
Rest of the temporal bone did not require bony curettage or 
drilling of the scutum for exposure of the stapedius muscle. 
During exposure of the stapedius muscle, 3  cases  (8.33%) 
showed overhanging of the tympanic segment of the facial 
bony canal  [Figure 2]. The classical shape of the stapedius 
muscle was sickle shape whereas the stapedius tendon was 
appeared as handle of the sickle shape. The stapedius tendon 
was found in all the 36 temporal bones. The length of the 
stapedius muscle was ranging from the 8 to 11 mm with mean 
value was 10.60  mm. The length of the stapedius tendon 
measured from 1.5 to 2.5 mm with mean value being 2.10 mm. 
The stapedius muscle had bulky belly with breadth varies from 
1.5 to 3.5 mm with mean value being 2.7 mm. The stapedius 
muscle [Figure 3] was located medial to the middle point of 
the vertical segment of the facial nerve. The stapedius muscle 
extends from the neck of the stapes at the posterior aspect 
and runs from superior to inferior direction. The tendon of 
the stapedius muscle was attached to the neck of the stapes 
and distal lower portion of the muscle was about 3.5  mm 
above the stylomastoid foramen. For exposing the lower 
one‑third of the stapedius muscle( which is posteromedial to 
the mastoid/vertical segment of the facial nerve), the facial 
nerve is  dissected and anterolaterally transpositioned. After 
cutting the stapedius muscle [Figure 4], there was exposure 
of the retrotympanic area and footplate of the stapes in all the 
cases [Figure 5].

Discussion

Stapedius muscle is the smallest skeletal muscle of the human 
body.[5] The first description of the stapedius muscle was done 
by the Paaw in the early part of the seventeenth century.[6] At 
that period, there were awareness regarding presence of the 

Figure 1: Elevation of the tympanomeatal flap (yellow arrow mark) before 
exposing the stapedius muscle

Figure 2: Overhanging of the tympanic segment of the facial nerve (yellow 
arrow mark) hiding the stapes and reaching towards the stapedius 
muscle (red arrow mark)
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three ossicles in the middle ear and thought for presence of 
the sesamoids in the region of the middle ear space, especially 
in the tendons of the stapedius and tensor tympani muscles. 
However, in late seventeenth century, one author tried to prove 

the presence of the fourth ossicle in the stapedius tendon.[7] 
However, additional ossicle was not confirmed in the stapedius 
muscle of the human being despite its presence in other 
species.[8] The stapedius muscle is located in the tympanic 
cavity and connects the pyramidal eminence of the temporal 
bone to the posterior part of the neck of stapes.[9] In all of the 
36 cases of cadaveric temporal bone of this study, stapedius 
muscles were present in the middle ear cavity. The function 
of the stapedius muscle is to stabilize the stapes which is the 
smallest bone of the human being. It dampens the loud sound 
passing to the cochlea via the oval window and this is possible 
by the acoustic middle ear reflex or stapedial reflex. The 
stapedius muscle along with tensor tympani muscle contract 
in a reflex response to high intensity sounds and the stapedius 
muscle pull the foot plate of the stapes for reducing the 
amplitude of the vibrations at the oval window.[4] This muscle 
also prevents the excessive movement of the stapes.[10] The 
stapedial reflex plays an important role for intelligibility of the 
speech in noisy surrounding along with protection to the inner 
ear. Intact stapedial reflex decrease the undesirable upward 
spread towards the masking of the low frequency sounds. 
It does such activity by lowering the mobility of the stapes, 
so limiting the transmission of low frequency sounds with 
preservation of the transmission of the higher frequencies.[11]

Mastoid or vertical segment of the facial nerve give a branch 
called nerve to stapedius muscle which innervate the stapedius 
muscle. The vascularity of the stapedius muscle is supplied by 
the stapedial branch of the posterior auricular artery, which is 
a branch of the external carotid artery.[12] Contraction of the 
stapedius muscle causes fixation of the stapes. Contracted 
stapedius muscle increases the stiffening of the middle ear 
sound conduction mechanism. Contraction of this muscle 
decrease the transmission of sound by 30 decibel for 
frequencies <1–2 KHz.[13] The microscopic surgical anatomy of 
the stapedius muscle is very important during certain otologic 
surgery such as stapedotomy where the surgeon cut the tendon 
by micro‑scissor. Paralysis of the stapedius muscle leads to the 
hyperacusis where the patient get normal sounds as abnormally 
loud sound.[14] For exposing the upper one‑third of the stapedius 
muscle where facial nerve need not be transpositioned 
anterolaterally. However the facial nerve is transpositioned 
anterolaterally for exposing the middle one‑third or belly of 
the stapedius muscle and lower one‑third of the stapedius 
muscle which is found posteromedial to the vertical or mastoid 
segment of the facial nerve. Stapedius muscle has three parts 
such as upper one‑third, middle one‑third and lower one‑third. 
The pyramid should be drilled with 2 mm diamond burr for 
exposing the upper one‑third of the stapedius muscle. In this 
study, out of the 36  cases, 9 required removal of the bony 
overhanging of the posterior tympanum for complete exposure 
of the stapedius muscle whereas rest of the temporal bone 
did not need bony curettage/drilling of the scutum to expose 
the stapedius muscle. The distance between facial nerve and 
the incudostapedial joint was compared as the average length 
of this muscle during the stapes surgery i.e., the only visible 

Figure  3: Complete exposure of the stapedius muscle  (yellow arrow 
mark) and pyramidal eminence (black arrow mark)

Figure 4: Cutting the stapedius muscle with micro‑scissor

Figure 5: Exposure of the footplate of the stapes and retrotympanic area 
after cutting of the stapedius muscle
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part of the stapedius muscle. This distance is more constant 
in comparison to the length of the stapedius muscle. In our 
study, the length of the stapedius muscle was ranging from 
the 8 to 11 mm with mean value was 10.60 mm and the length 
of the stapedius tendon was 1.5 to 2.5 mm with mean value 
was 2.10 mm. One study documented two cases of middle ear 
anatomy showing absence of the stapedius tendon.[15] But in 
our study, all temporal bone showed presence of the stapedius 
muscle tendon. The exact anatomy of the stapedius muscle acts 
as an anatomical land mark during facial nerve surgery such as 
decompression or grafting. The knowledge of the microscopic 
or endoscopic anatomy of the stapedius muscle is very useful 
for beginners during the surgery.

The stapedius muscle and the pyramidal eminence are situated 
in the retro‑tympanum. The pyramidal eminence and stapedius 
muscle have almost constant relationship to the facial nerve. 
However in this study, three cases showed overhanging of the 
tympanic segment of the facial nerve made more closure of the 
nerve to the stapedius muscle. In two‑third of the population, 
the pyramidal process or eminence is lower than the insertion of 
the stapedius tendon to the neck of the stapes.[9] The belly part 
of the stapedius muscle is a dominant portion of this muscle. 
One study showed stapedius tendon length 1.27 ± 0.3 mm, 
width: 0.45 ± 0.08 mm.[16] One author described five types of 
the stapedius muscle where the typical single canal was called 
as the general type.[17] In this study we could not established the 
different variations beside a single canal found medially to the 
vertical segment of the facial nerve. Variations of the stapedius 
muscle seem to be associated with hearing disorders.[18]

The modern stapes surgery is relatively young discipline of 
Otolaryngology and it is still under continuous improvement. 
The site of the oval window‑stapes junction was often considered 
as no go zone for several years. But after development of the 
high power microscope, Shea introduced stapedectomy for 
the treatment of the otosclerosis.[19] In present day scenario, 
there is slight modification such as stapedotomy instead of the 
stapedectomy and may be performed by CO2 laser.[20] Detail 
anatomy of the stapedius muscle along with its relation to 
facial nerve is very important for successful outcome in stapes 
surgery. Removal of the stapedius muscle helps to increase the 
exposure of the sinus tympani and sub‑pyramidal space which 
enhances the visualization of this region along with decrease 
chance of the residual cholesteatoma in atticoantral disease of 
the middle ear cleft.

Conclusion

The medical students, clinicians and the otologists should have 
good knowledge about the microanatomy of the stapedius 
muscle and its relation to the facial nerve. The details of the 
microanatomy of the stapedius muscle are very much required 

for stapes surgery and the facial nerve surgery such as facial 
nerve decompression and nerve grafting. The pyramidal 
eminence and the stapedius muscle have often constant 
relationship with facial nerve. Removal of the stapedius muscle 
helps to provide adequate exposure and visualization of the 
footplate and retro‑tympanic area.
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