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A Rare Variation of Superior Rectus Muscle

Dimo Stoyanov!, Meglena Angeloval, Dessislava Marinova!

I Department of Anatomy and Cell Biology, Medical University of Varna, Varna, Bulgaria

Corresponding author: Dimo Stoyanov, Department of Anatomy and Cell Biology, Medical University of Varna, 55 Marin Drinov St., Varna, Bul-
garia; Email: dimostoyanov1990@gmail.com; Tel.: +359 879 251860

Received: 13 Dec 2021 ¢ Accepted: 23 Mar 2022 ¢ Published: 30 June 2023

Citation: Stoyanov D, Angelova M, Marinova D. A rare variation of superior rectus muscle. Folia Med (Plovdiv) 2023;65(3):514-517.
doi: 10.3897/folmed.65.679292.

Abstract

The extraocular muscles are responsible for all eye movements required to track and fix objects. Superior rectus muscle is located in the
superior level of the orbital cavity, below musculus levator palpebrae superioris, tilted slightly to the lateral part of the orbit. In a routine
dissection, we found a left, unilateral variation of the superior rectus muscle with no variation in other structures, such as nerves and
vessels. The abnormal muscle presented in two parts - medial and lateral ones. The medial part bifurcated into two heads with different

insertion points. It is a case of a rare variation of the extraocular muscles, which, to our knowledge, has not yet been reported.
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INTRODUCTION

The extraocular muscles (musculi externi bulbi oculi) are
the six muscles - four straight (recti muscles) and two
oblique muscles that control all eye movements necessary
to track and fix objects. They act in a coordinated manner
to make synchronic movements in both eyes.

The four straight muscles arise from a common tendi-
nous ring, which spans over the opening of the optic canal
and the medial part of the superior orbital fissure. From
their origin, they extend anteriorly and attach to the sclera
in front of the equator of the eyeball. M. obliquus superior
and m. levator palpebrae superioris also start from this com-
mon tendinous ring.

Usually, m. rectus superior is located in the superior level
of the orbital cavity, below m. levator palpebrae superioris,
tilted slightly to the lateral part of the orbit. It functions as
an elevator, adductor, and medial rotator of the eyeball.!"!

Here we report a case of double m. rectus superior, where
the medial division is represented by two heads with differ-
ent insertion points.

CASE REPORT

In a routine dissection of a 78-year-old male cadaver, with-
out facial dimorphism, we found a left, unilateral variation
of m. rectus superior. No variations in other structures, such
as nerves and vessels, were observed.

After removal of the superior orbital wall, we found that
m. rectus superior is represented by two muscle bodies located
on both sides of m. levator palpebrae superioris. We named
them lateral and medial divisions. The lateral division orig-
inated from the common tendinous ring and was located
very close to the edge of m. rectus lateralis, while the medial
division arose adjacent to the origin of m. superior oblique
(Fig. 1) and then further divided into two bellies - medial
and lateral (Fig. 2A). Furthermore, the lateral division was
much better developed than the medial one.

Interestingly, the lateral belly of the medial division bifur-
cated in its anterior most aspect. Part of the fibers passed over
the m. levator palpebrae superioris and continued towards
the tarsal plate of the upper eyelid (palpebral part). The re-
maining fibers directed nasally and attached to the eyeball in
its medial area (orbital part). The medial belly of the medial
division ran anteriorly and attached near the intermediate
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Figure 1. A) An overview of the superior level of the orbital cavity. The instruments are passed under the two divisions of m. rectus
superior lying symmetrically on both sides of m. levator palpebrae superioris; B) M. obliquus superior is visualized medially to the medial
division of m. rectus superior along with the trochlear nerve entering the muscle body in its posterior aspect; C) M. levator palpebrae is
transected and no muscle fibers were found in its inferior aspect; Annotations: 1. nervus frontalis; 2. m. levator palpebrae superioris; 3.
m. obliquus superior; 4. lateral division of m. rectus superior; 5. medial division of m. rectus superior; 6. n. trochlearis; * n. occulomotorius
- superior branch.

Figure 2. A) An overview of the superior level of the orbital cavity where the dissection is continued in the frontal direction. The medial
division of m. rectus superior splits into two bellies - medial and lateral; B) The lateral bellie has two parts - a palpebral one, passing over
m. levator palpebrae superioris and an orbital part heading towards the eyeball; Annotations: 1. m. levator palpebrae superioris; 2. lateral
belly of the medial division; 3. medial belly of the medial division; 4. m. obliquus superior; 5. palpebral part of the lateral belly; 6. orbital

part of the lateral belly; * Lateral belly of the medial division splits in two parts.

tendon of the m. obliquus superior (Fig. 2B). All parts of
the variant muscle seemed to be innervated from the upper
branch of the oculomotor nerve.

DISCUSSION

Anatomical variations of the extraocular muscles are rare.
According to literature!>?], the frequency of these anomalies
is higher in cases with craniofacial abnormalities or strabis-
mus. Kightlinger et al.*) proposed a tree group classification
of extraocular muscles variations: 1. Muscle bridges between
two extraocular muscles; 2. Communicating fibrous bands
between two adjacent extraocular muscles; and 3. Addition-
al muscles, which originate from the posterior orbit and are

attached to the eyeball or to another extraocular muscle.

Our case is consistent with the observation that varia-
tions in extraocular muscles are not always associated with
craniofacial abnormalities and best fit into the ‘additional
muscle variations’ group from the aforementioned classifi-
cation.[>®) In recent years, with the development of imag-
ing methods and especially MRI, the frequency of reported
extraocular muscles variations have increased either as an
incidental findings during imaging or as a condition related
to various types of strabismus.®! In our case, the asymme-
try in the medial and lateral divisions may suggest some
degree of strabismus, but we do not have any premortem
clinical data to confirm this.

Most variations occur in m. rectus inferior and m.
obliquus inferior. Most of these variations are either muscle

Folia Medica | 2023 | Vol. 65| No. 3

515



D. Stoyanov et al.

bridges between m. rectus superior and m. rectus inferior or
bridges between m. rectus inferior and m. obliquus inferior.
Contrarily, variations of m. rectus superior are rarely ob-
served, and only a few cases have been described. There is
a reported case of double-bellied m. rectus superior”! with
two parts of similar size that start independently from the
common tendinous ring and unite before attaching to the
sclera. A partial aplasia of m. rectus superior was described
in the absence of craniofacial abnormalities!®! and a case
of bilateral absence of m. rectus superior in a patient with
symptoms of upper oculomotor paralysis and no facial dys-
morphism was reported!’).

There have been no previous reports in the literature of
a variation similar to the one described in this paper, to our
knowledge. This leads us to believe that this is a relatively
uncommon abnormality of the m. rectus superior, the de-
scription of which contributes to a better understanding of
the anatomy of orbital muscle variations, which has clear
practical applications in the fields of surgical ophthalmolo-
gy and head imaging.

CONCLUSION

Variations of the extraocular muscles have rarely been re-
ported in the literature. They are usually described as an
accidental finding during orbital dissections or operations.
The data on muscles variations is of major significance for
surgical ophthalmology. They are also important as a differ-
ential diagnosis for orbital vascular malformations, lympho-
mas, pseudotumor and metastases in MRI and CT scans.
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Pe3tome

OKCTPaOKy/IApHbIE MBIIIIBI OTBEYAIOT 33 BCE ABVDKEHMA I71a3, HeOOXOMMMbIE LA OTCIeKUBAaHMA U QUKcayy 06beKToB. BepxHas
IIpsAMas MBIIIIA PACIO/IOKeHa Ha BepXHEM YPOBHe I7Ia3HMYHON BIIA/IVHBI, HVDKE MBILIIIbI, IOJHYMAOLIell BepXHee BEKO, CIeTKa Ha-
KJIOHEHa K JIaTepajIbHOI 4acTy IIasHUIBL. [Ipy pyTHHHOI JUCCEKIMM MbI OOHAPY>KVIM 1eBOCTOPOHHMII OHOCTOPOHHMIT BapUAHT
BEepXHell IIPAMOJi MbILIIBI 63 U3MEHeHWIT B PYTUX CTPYKTYpax, TaKMX KaK HEPBBI U COCYAbl. AHOMa/IbHAs MBINIIA IIpefCTaBIeHa
ABYMs OTZeNIaMM — MeJMaIbHbIM 1 JIaTepanbHbIM. MeuanbHas 4acTh pas/BanBanach Ha /iBe TOMIOBKM C Pa3HbIMMU TOYKAMM IIPUKpe-
IUIeHNsA. DTO CTydail PeKOro M3MeHeHNU SKCTPAOKY/IAPHBIX MBIIIII, O KOTOPOM, HACKOJIBKO HaM U3BECTHO, ellié He COOOLIANOCh.

KnioueBble cnoBa

9KCTPAOKY/IApHAA MBIIIIIA, Bapyanyis, aHaTOMMA Y€T0BEKa
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