Original Article

293

An Anatomical Study of the Inferior Oblique Muscle with
Emphasis on Its Nerve Entry
Vishal Kumar, MD; B.V. Murlimanju1, MD; P. Devika2, DNB; Narga Nair3, MS;
Shakuntala R. Pai3, MS; Thejodhar Pulakunta4, MD; N.S. Naveen5, MD
Background: Anatomical studies regarding the inferior oblique muscle are scarce and the
exact location of the entry of oculomotor nerve to the muscle has not been
reported. In the present study, the objectives were to examine the exact location of the entry of oculomotor nerve to the inferior oblique muscle and to
study the topographical anatomy of the muscle.
Methods:
The study included 56 intact orbits from 28 embalmed south Indian adult
cadavers. The entire course of the nerve to the inferior oblique was exposed
from both anterior and posterior aspects in all specimens. The exact location
of the entry of nerve supplying the inferior oblique muscle was identified and
the distances of the muscle from inferior and medial orbital margins were
measured.
Results:
The oculomotor nerve entered the inferior oblique muscle through the orbital
surface in 42 (75%) cases, through the ocular surface in 10 (17.9%) cases
and through the posterior border in 4 (7.1%) cases. The distance of the muscle from the inferior orbital margin was 1 mm in majority (78.5%) of the
cases. The distance of the muscle from the medial orbital margin was 11 mm
in majority (42.8%) of the cases.
Conclusion: The present study reports that the oculomotor nerve most often enters the
inferior oblique muscle through its orbital surface. Detailed knowledge of the
topographical anatomy of inferior oblique muscle and its site of nerve entry
are essential for surgeons when performing ophthalmological surgery and
regional anesthesia.
(Chang Gung Med J 2011;34:293-7)
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T

he inferior oblique is a thin, narrow muscle near
the anterior margin of the floor of the orbit. It
arises from the orbital surface of the maxilla just lateral to the nasolacrimal groove. (1) The tendon is
inserted into the lateral side of the sclera under the
cover of the lateral rectus and close to the insertion

of the superior oblique. The muscle receives its
nerve supply from the inferior division of the oculomotor nerve, which runs forward between the inferior and lateral rectus muscles and also provides the
parasympathetic root to the ciliary ganglion.(2) The
nerve to inferior oblique is the longest branch of the
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inferior division of the oculomotor nerve, which
enters the muscle through its orbital surface. (1)
However there exists controversy regarding the site
of nerve entry to this muscle. Some authors indicate
that the nerve enters through its posterior border,
while others have the opinion that the nerve enters
through the ocular surface. This can be explained by
the fact that the anatomy of cranial nerves is complex; nevertheless, the evaluation of patients with
cranial neuropathies requires an in-depth understanding of the normal course of these important structures.(3) A detailed knowledge of the site of nerve
entry to the inferior oblique muscle and the topographical anatomy of the muscle is necessary for a
surgeon when performing ophthalmological surgery
and regional anesthesia. However, studies related to
the site of entry of oculomotor nerve to the muscle
have not been reported hitherto. Hence the present
investigation was undertaken, which places emphasis
on the entry of oculomotor nerve to the inferior
oblique muscle. The objectives of the present study
were to assess the exact location of the entry of oculomotor nerve to the muscle and to study the topographical anatomy of the inferior oblique muscle.
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men. The measurements were taken with the help of
a Vernier caliper of 2 mm accuracy.

RESULTS
The oculomotor nerve was found to enter the
inferior oblique muscle through the orbital surface
(inferior surface) in 42 (75%) cases (Fig. 1), through
its ocular surface (superior surface) in 10 (17.9%)
cases and through the posterior border (Fig. 2), near
the insertion, in 4 (7.1%) cases (Fig. 3). The distance
of the muscle from the inferior orbital rim just above
the infraorbital foramen was 1mm in 44 (78.5%)
cases, 3 mm in 4 (7.2%) cases and 4 mm in the

METHODS
The study included 56 intact orbits from 28 (21
male and 7 female) embalmed south Indian adult
cadavers that were obtained from the anatomy laboratory. The specimens have been preserved in 10%
formaldehyde solution. The orbital roofs were
removed systematically to expose the structures
within the orbits. Both the right and left orbits were
exposed and the entire course of the nerve to the
inferior oblique was exposed from both anterior and
posterior aspects. In the present study, the superior
surface of the muscle was named the ocular surface
and the inferior surface was named the orbital surface. The muscle is normally described as having the
anterior and posterior borders near its insertion. The
exact location of the entry of oculomotor nerve to the
inferior oblique muscle with respect to these surfaces
and borders were identified in all specimens. The
distance of the muscle from the inferior and medial
orbital margins were also studied. The distances
were measured from the anterior lacrimal crest,
which is present in the medial orbital margin and the
inferior orbital rim just above the infraorbital fora-

Fig. 1 Photograph taken at the front of the face showing the
oculomotor nerve (*) entering the inferior oblique muscle (+)
through its orbital surface.

Fig. 2 Photograph taken at the front of the face showing the
oculomotor nerve (*) entering the inferior oblique muscle (+)
through its ocular surface.
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Fig. 3 Photograph taken at the front of the face showing the
oculomotor nerve (*) entering the inferior oblique muscle (+)
through its posterior border.

remaining 8 (14.3%) cases. The distance of the muscle from the anterior lacrimal crest of medial orbital
margin was 11 mm in 24 (42.8%) cases, 12 mm in 14
(25%) cases, 9 mm in 9 (16.1%) cases and 10 mm in
the remaining 9 (16.1%) cases.

DISCUSSION
Knowledge of the topographical anatomy of
entry of oculomotor nerve to inferior oblique muscle
is very important, since this muscle is one that is
commonly operated on in squint surgery. The inferior oblique muscle is the shortest of all the eye muscles, being only 37 mm long. It arises in the anteroinferior angle of the bony orbit in a shallow depression
in the orbital plate of the maxilla near the lateral
edge of the entrance to the nasolacrimal canal.(4) The
muscle originates on the orbital floor, about 5 mm
posterior to the inferior orbital rim, on a line extending from the infraorbital foramen to the supraorbital
notch.(5) The muscle continues from its origin backwards, upwards, and laterally and passes between the
floor of the orbit and the inferior rectus muscle. It is
described as having orbital and ocular surfaces, of
which the orbital surface lies inferiorly and the ocular surface lies superiorly. It inserts via a short tendon (1 to 2 mm) in the posterior and external aspect
of the sclera.(4) The width of the muscle at insertion
varies from 5 to 14 mm and seems to be around 9
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mm on average.(6) The insertion forms a curved concave line toward the origin of the muscle. The muscle is described usually as having the anterior and
posterior borders near its insertion. Its anterior border is about 10 mm behind the lower edge of the
insertion of the lateral rectus muscle and its posterior
border is 1 mm below and 1 to 2 mm in front of the
macula. Near its insertion, the posterior border of the
inferior oblique muscle is related to the inferior vortex vein.(4) The muscle receives its vascular supply by
a medial muscular branch of the ophthalmic artery
and a branch of the infraorbital artery. It is drained
by the inferior orbital vein.(7) The muscle has been
described as being derived from prechordal mesoderm.(8) Unlike the other extraocular muscles, especially the superior obliques, which have both muscular and tendinous components, the inferior oblique is
almost entirely muscular.(4)
Surgery in this area has undergone significant
changes in the past 160 years and the recent anatomical studies have greatly helped surgeons to solve vertical strabismus problems.(9) In this context, modern
surgical procedures, including anesthesia, require a
more precise understanding of the surrounding
anatomy. According to Standring,(1) the oculomotor
nerve enters the inferior oblique muscle through its
orbital surface. In contrast, Wolff reports that the
nerve enters the inferior oblique through its ocular
surface.(10) In the present study, we agree in general
with Standring because we observed that the nerve
entered the inferior oblique through its orbital surface in the majority (75%) of our specimens.(1)
Ophthalmologists should know the complete
anatomy of the muscle before beginning any surgical
procedure. The topographical anatomy and the site of
nerve entry of inferior oblique are thus of utmost
important. In the present study, we observed that the
distance of the muscle from the inferior orbital margin just above the infraorbital foramen was 1 mm in
the majority (78.5%) of the cases and the distance of
the muscle from the anterior lacrimal crest of medial
orbital margin was 11 mm in the majority (42.8%) of
the cases. The anterior lacrimal crest forms the anterior boundary of the lacrimal fossa, which is formed
by frontal process of the maxilla and the lacrimal
bone. These features are present on the medial wall
of the orbit.(11) The inferior orbital margin is raised
slightly above the floor of the orbit. It is formed by
the zygomatic bone and the maxilla, usually in equal
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portions. The inferior orbital margin is clearly
defined on its outer aspect and is readily palpated.
This part of the inferior orbital rim is often fractured
in accidents producing associated disruption of the
inferior oblique muscle and subsequent diplopia.(11) It
has been reported that the origin of the inferior
oblique muscle is found 9.4 mm lateral to the medial
canthus.(12) The findings of the present study agrees
well this report regarding the distance of the muscle
from the medial orbital margin.
Since injury to this muscle remains as an infrequent but potentially debilitating complication, we
investigated the cadaveric specimens in the present
study to establish the site of nerve entry and to delineate the location of the inferior oblique muscle,
which could then serve as a guide for avoiding inadvertent injury to this muscle. Injury to the inferior
oblique muscle can result in symptoms ranging from
transient diplopia to a more debilitating permanent
strabismus. It has been reported that precise knowledge of the anatomy and the use of proper techniques
are recommended to avoid this type of injury. (13)
Delineating the location of the inferior oblique muscle before making any incision is also critical to
avoid injury to the muscle.(14) Anterior transposition
of the inferior oblique muscle has been done for the
patients with inferior oblique overaction, especially
in the presence of a dissociated vertical deviation and
fourth nerve palsy.(15) It has been reported that contraction of the inferior oblique, which has no tendon
and is muscular up to its insertion, pulls on the rather
thin sclera of a high myope and this can result in a
predisposion to the formation of a tear or hole in the
retina. (16) The muscle’s overaction may cause a
socially noticeable vertical hypertropia of the affected eye in the primary position and in a contralateral
gaze.(17) Thus an inferior oblique myotomy could be
suggested as a prophylactic measure to prevent the
formation of tears or holes and to prevent recurrences.(16) The most commonly carried out surgeries
on the inferior oblique include myectomy, recession
and anterior transposition.(18) The collapsing of the
anterior and posterior borders of the recessed inferior
oblique muscle while suturing it to the sclera has
been described as enhancing the weakening effect of
surgery done to correct a squint. (19) The inferior
oblique muscle has been recently highlighted in the
Grave’s orbitopathy.(20) This muscle is also preferred
for use in biopsy studies of the extraocular mus-
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cles.(21) It has been reported that, since the inferior
oblique muscle is situated in a crowded area that
includes the inferior rectus muscle and the globe, it is
sometimes difficult to study this muscle even with
high resolution MRI. In these circumstances,
anatomical studies using cadavers are a reliable reference for clinicians.(20)
Conclusion

Anatomical studies regarding the inferior
oblique muscle are rare and hence the present investigation was undertaken with reference to the muscle’s surgical significance. The exact location of the
entry of the oculomotor nerve to the inferior oblique
muscle was assessed. In majority of our specimens
(75%), the oculomotor nerve entered the inferior
oblique muscle through its orbital surface. In addition, the distances of the muscle from the important
bony land marks have been noted, which are important when carrying out surgery in this region. These
details are important not only to ophthalmologists
but also to oral and maxillo facial surgeons, neurosurgeons and plastic surgeons. We believe that this
study provides reliable additional information on the
topographical anatomy and neuroanatomy of the
inferior oblique, which will be useful not only to surgeons and anesthesiologists, but also to anatomists
and morphologists.
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