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Abstract

In the classic loop myopexy (Yokoyama) procedure, muscle belly union in the deep orbit is
technically difficult, particularly in patients with deep-set eyes and narrow palpebral fissures.
Our modified procedure includes a lateral canthotomy and cantholysis and upper conjunctival

fornix incisions to facilitate this step. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Loop myopexy for high myopic strabismus fixus was first reported by Yokoyama and col-
leagues [1-3]. In the original procedure, the superior and lateral rectus muscles are sutured
together approximately 15 mm posterior to their insertions [1-3]. Suturing at such a deep
point in the orbit is technically difficult, particularly in patients with deep-set eyes and narrow
palpebral fissures.

To facilitate muscle belly union, we modified loop myopexy to include a lateral canthot-
omy and cantholysis as well as upper conjunctival fornix incisions.
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Case Report

A 69-year-old woman with bilateral high myopic strabismus fixus (Fig. 1a) consulted us
for the correction of strabismus in her left eye. Best corrected visual acuity was 30 cm/CF in
the right eye and 0.02 in the left eye. While the refractive error could not be measured in the
right eye, the left eye had -9.75 D of spherical power and -2.00 D of cylindrical power. The
patient showed left eye dominance; had deep-set eyes with narrow palpebral fissures on both
sides; exhibited extremely limited extraocular movement in all fields of gaze in both eyes (Fig.
1a); and had Hertel exophthalmometric values of 11 and 12 mm (with a base of 86 mm) in the
right and the left eye, respectively. Computed tomography (CT) images showed superotem-
poral protrusion of the elongated eyes with inferior and nasal displacement of the lateral and
the superior rectus muscle, respectively (Fig. 1b). The axial globe length measured on CT was
30.5 mm in the right eye and 31.0 mm in the left eye.

Surgery was performed under general anesthesia and by an oculoplastic surgeon (Y.T.)
with the aid of binocular loupes and a headlight (high-resolution prismatic HRP x2.5, 340
mm/13 inches; Heine, Herrsching, Germany). A 15-mm skin incision was made along the lat-
eral canthal rhytid (Fig. 2a). The upper and lower crura of the lateral canthal support system
were cut. The underlying periosteum was incised to expose the lateral orbital wall, the inner
angle of which was removed with a Kerrison rongeur (Fig. 2b). The shallow part of the lateral
orbital wall at the same level of the globe was also removed using an ultrasonic bone aspirator
(Sonopet® UST-2000; Stryker Japan, Tokyo, Japan). A radial conjunctival incision was made at
the 4-o’clock position, beginning from the lateral canthotomy area to the corneal limbus, to
expose the lateral rectus. The upper conjunctival fornix was then incised from the lateral
canthotomy area to expose the superior rectus. The resulting conjunctival flap was reflected
onto the cornea (Fig. 2c). Muscle hooks were used to isolate and secure the lateral and supe-
rior rectus muscles. Suturing points 15 mm posterior to both muscle insertions were meas-
ured using a caliper, and marked (Fig. 2d, ). The muscles were then sutured with 5-0 Prolene®
sutures (Fig. 2f). The conjunctiva was closed with 8-0 Vicryl® sutures. After suturing the per-
iosteum and repositioning the lateral canthus with 5-0 PDS II® sutures, a lateral canthoplasty
was performed with a 6-0 PDS 11® suture. The orbicularis oculi muscle and skin were sutured
with 6-0 PDS 1I® sutures (Fig. 2g).

Postoperative CT images showed repositioning of the left globe. At 3-month follow-up,
the left eye remained well positioned and exhibited improved extraocular muscle motility. No
complications such as globe rupture, retinal detachment, ptosis, or eyelid and lateral canthal
deformities were noted.

Discussion

The classic loop myopexy (Yokoyama) procedure utilizes an eyelid speculum and a con-
junctival incision along the corneal limbus to expose the superior and the lateral rectus mus-
cle. However, these steps do not allow the surgeon to widely open the eyelids or easily manip-
ulate structures in the posterior orbit, especially in patients with deep-set eyes and narrow
palpebral fissures, like in our patient. We modified Yokoyama’s procedure to create a wider
surgical field by adding a lateral canthotomy and cantholysis, which exposed the deeper part
of the lateral rectus, and an upper conjunctival fornix incision, which more efficiently exposed
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the superior rectus muscle insertion. These steps facilitated muscle belly union more than an
incision created at the corneal limbus.

The inner edge of the lateral orbital rim and the lateral orbital wall at the level of the globe
were partially removed in our patient. This widened the surgical field and allowed better ac-
cess to the muscle belly union point, which shifts deeper into the orbit in patients with enoph-
thalmos. In a previous report, improved extraocular muscle motility following orbital decom-
pression was also noted in a patient who underwent decompression for dysthyroid optic neu-
ropathy [4]. As such, this step also aimed to create more space for normal extraocular move-
ment, which is especially important in a crowded orbit with an elongated eye [5]. However,
since loop myopexy alone substantially improves extraocular muscle motility, lateral orbital
wall decompression may not be necessary in every case. Future comparative studies are nec-
essary to quantify the effect of orbital decompression in high myopic strabismus fixus.

In conclusion, we modified loop myopexy for high myopic strabismus fixus. This proce-
dure is a useful option in patients with deep-set eyes and narrow palpebral fissures. However,
since this procedure is also more invasive than the classic technique, its indication should be
evaluated more thoroughly in such patients.
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Fig. 1. Preoperative findings. a A face photo showing nine-gaze extraocular motility. Severe esotropia and
extraocular muscle motility restriction in both eyes. b A coronal computed tomography image showing
displacement of the lateral (arrowheads) and the superior rectus muscle (arrows).
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Fig. 2. Intraoperative photos. a After a lateral canthotomy and cantholysis. b Removal of the inner edge of
the lateral orbital rim and a shallow part of the lateral orbital wall. ¢ After a radial conjunctival incision
along the inferior margin of the lateral rectus muscle and upper conjunctival fornix incision, the conjunc-
tival flap (arrow) was reflected. d, e Marking at the points 15 mm posterior to the insertion of the lateral
and the superior rectus muscle. f Muscle union (arrow). g After wound closure.
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