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1 Preparation for Strabismus Surgery

Sylvia H. Yoo

Summary

The presence of strabismus precludes normal visual
development in infancy and early childhood, result-
ing in poor fusion and, in many cases, amblyopia.
Quality of life can also be affected, especially as the
child grows older. Refractive correction and amblyo-
pia treatment may improve strabismus in some chil-
dren, so that strabismus surgery is not needed. In
other cases, strabismus may persist, worsen, or de-
velop, despite nonsurgical treatments or due to oth-
er underlying etiologies. Children with constant or
poorly controlled deviations larger than 10 to 12
prism diopters can benefit from strabismus surgery
not only to improve the ocular alignment but also to
improve the chances of developing or maintaining
fusion. Diplopia rarely occurs in young children due
to suppression of the deviating eye, while older chil-
dren may report diplopia if the strabismus is wor-
sening or is of new-onset.

The preoperative evaluation of a patient with
strabismus includes a complete sensorimotor ex-
amination to determine a diagnosis with a clear
plan for treatment, which may or may not include
strabismus surgery. If strabismus surgery is planned,
the goals and risks of surgery are discussed with the
patient’s family and with the patient, if capable of
giving assent. In the operating room, patient and
surgeon positioning, coordination with the anes-
thesiologist, and availability of the proper equip-
ment, instruments, and sutures are key factors to
ensure as smooth a surgical experience as possible.

The chapters of this section cover the types of
strabismus surgery that may be considered in the
pediatric population. Overarching information on
the goals, advantages, expectations, indications,
contraindications, complications, and postoperative
care for strabismus surgery is included in this chap-
ter. Information specific to the type of strabismus
surgery described is included in each respective
chapter.

Keywords: sensorimotor examination, quality of life,
anesthesia, positioning, surgical prep, instruments

1.1 Goals

« The ideal outcome of strabismus surgery is
orthophoria in all gaze positions while wearing

the appropriate refractive correction to allow
development and maintenance of fusion and
normal stereoacuity; however, this may not be a
realistic surgical outcome in all patients.

o Therefore, the goal of strabismus surgery is an
improvement of the ocular alignment, in some
cases with a small residual deviation within mono-
fixation range that can allow for development of
gross fusion and stable long-term alignment.

« In some cases, improvement of an anomalous
head position is the primary goal of strabismus
surgery.

« Resolution of diplopia, if present.

1.2 Advantages

e Strabismus surgery is a well-studied treatment
for children who have persistent strabismus
despite nonsurgical treatments, or for whom
nonsurgical treatments are unlikely to improve
the eye alignment.

Observation can be considered an alternative to
strabismus surgery but it does not allow for
development or maintenance of fusion in early
visual development.

Unlike adults with diplopia due to strabismus,
prism glasses are seldom prescribed for strabis-
mus in young children due to suppression and
absence of diplopia in most cases.

In most cases, strabismus surgery can result in
stable, long-term improvement of alignment
with a favorable risk-to-benefit ratio.
Compared to botulinum toxin injection, stra-
bismus surgery is less dependent on the pres-
ence of or potential for fusion to achieve a good
postoperative outcome; if strabismus recurs
after botulinum toxin treatment, strabismus
surgery is often considered as the next step.
Botulinum toxin injection has its own advan-
tages as an alternative to strabismus surgery
and is addressed in Chapter 10.

1.3 Expectations

 Safe and effective procedure.

¢ Improvement of ocular alignment.

¢ Improvement of stereoacuity in some patients.

¢ Uncomplicated healing of the operative muscles
and conjunctival wounds.
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1.4 Key Principles

* The extraocular muscles can be weakened, tight-
ened, and transposed using various methods to
improve ocular alignment.

* Proper surgical technique minimizes bleeding
and scarring to allow for uncomplicated wound
healing and less complex reoperations, should
they be needed.

1.5 Indications

The indications for strabismus surgery in the pedia-
tric age range are:

* Abnormal visual development due to strabismus,
for which strabismus surgery is performed to in-
crease the chance of normal visual development in
early childhood by establishing or re-establishing
binocular fusion and treating amblyopia' in some
patients.

Strabismus affecting quality of life due to its effects
on interpersonal relationships, communication,
and self-esteem.?

An anomalous head position due to ocular torticol-
lis from Duane or other dysinnervation syndrome,
nystagmus with a null point that is not in primary
gaze,? or cranial nerve paresis.

» Binocular diplopia.

1.6 Contraindications

¢ Most patients can safely undergo multiple stra-
bismus surgeries, keeping in mind the following
risks:

- Risk of anterior segment ischemia if two or more
rectus muscles in one eye have been previously
disinserted. Signs of anterior segment ischemia
include conjunctival injection, corneal edema,
iritis, iris atrophy, corectopia, posterior syne-
chiae, and cataract formation.

- Persistent significant misalignment despite
multiple strabismus surgeries may indicate
that the risks of additional surgery, though
low, may actually outweigh the potential bene-
fits, and other treatment options, including
observation, may need to be offered. Orbital
imaging may be useful in such cases. For exam-
ple, restriction due to extensive scarring or
dysinnervation syndromes with anomalous
extraocular muscles may limit the improve-
ment that can be achieved with additional
strabismus surgery.

¢ High general anesthesia risk, in which case the
decision for surgery is a collaborative decision

with the patient’s pediatrician, the anesthesiol-
ogy team, and the patient’s family. If anesthesia
is required for another procedure, an effort
should be made to combine procedures to avoid
multiple episodes of general anesthesia.

« If the patient family’s postoperative expectations
do not seem realistic, additional discussion is
needed and a second opinion may be offered.

1.7 Preoperative Preparation

A detailed history of the presenting strabismus is
obtained, including onset (infantile or acquired),
frequency of deviation, fixation preference, and
any significant anomalous head position. Older
children and teenagers may complain of diplopia.
A full past medical history, including the patient’s
birth and developmental history, as well as family
history of amblyopia and strabismus are obtained.
The family may recall a relative with a “lazy eye,”
which should be further elaborated.

A complete ophthalmologic examination is
performed in the evaluation of strabismus with
attention to the sensorimotor examination. The
examination begins with testing of stereoacuity
and fusion before any dissociation from occlu-
sion during visual acuity and cover testing. Stra-
bismus measurements and visual acuity testing
are then performed. If visual acuity testing de-
termines the presence of amblyopia, treatment
with refractive correction and/or occlusion ther-
apy may be indicated. In some cases, strabismus
surgery that improves eye alignment may also
aid in the treatment of amblyopia.!

The overall appearance of the patient's eye
alignment is observed first. Strabismus measure-
ments are then performed with simultaneous
prism cover testing to determine the manifest
strabismus, followed by alternate prism cover test-
ing in all gaze positions at distance, and in primary
gaze andfor slight downgaze at near.* Patterns
such as V- or A-patterns may be noted during the
measurements and may be correlated to oblique
muscle overaction during evaluation of versions.
Measurements in right and left head tilt are also
performed if a cyclovertical strabismus is present.
Additional latent strabismus may be revealed by
prism adaptation testing or prolonged cover testing
to maximally dissociate the patient. In poorly coop-
erative patients and young infants, cover testing in
only primary gaze at near or corneal light reflex
testing with or without prisms may be used to esti-
mate the deviation. Conversely, older children with



