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ABSTRACT

Adjustable suture in strabismus surgery is a way to get accurate alignment of
theeyesafteroperation. Thistechnique is used in cooperative patients, being either

adults or children.

We report the result of this technique in 120 patients, 70 with esotropia and
50 exotropia, The amount of deviation was between 20 and 60 prism diopters. The
patients were mostly adults and teenagers, and the youngest patient was 10 years
old. Post-adjustment deviation was less than 15 prism diopters in almost all cases.
After 2 to 3 years of follow-up, no patient needed reoperation.

MIJIRI, Vol. 11, No. 1, 7-10, 1997.

INTRODUCTION

Varioustypesof operations are used tocorrect deviation
in patients with strabismus. These operations vary in the
type of anesthesia, the muscles which are operated on andso
on. Adjustable suture technique is amethod of operation in
which muscle reattachment to the globe is completed when
the patient is awake so that the amount of deviation can be
checked at the same time that the site of the muscle's new
insertion is adjusted. It helps to achieve an acceptable result
whichisdesirable for both surgeon andpatient. Even though
itis a little inconvenient for the patient, it gives him or her
more confidence.'

Many believe that satisfactory alignment during the
early post-operative period provides the best ¢chance of a
successful long-terin result.? It should be mentioned that the
amount of recession and resection which are written in
reference textsdon't lead to an accurateresultdue to variations
in the anatomical conditions of the eye; for instance, if the
eye is myopic, for each 3 diopters of axial myopiatheantero-
posterior diameterof the eye increases one millimeter, thus
affecting the circumference of the eye and eventually the
amount of recession whichis necessary. Aside from this, in
myopia the muscles are stretched and need more recession.?

This technique can also be used to get certain amountsof
under- or over-correction in order to get late accurate

results.? It is also used when partial forces need to be
balanced. This is one of the most difficult problems in
strabismus alignment, for example muscle transposition
procedures for paresis, recessing bothagonistand antagonist
muscles for balancing anomalous innervation (Duane
syndrome). Occasionally, adjustable suture is done to give
binocular vision back to the patient with acquired deviation.
If the patient has a 6th nerve palsy with partial recovery, an
accurate operation must be performed and under no
circumstances can excelfent results be obtained unless the
adjustable suture technique is used. With this technique we
can also perform more than usual resection or recession
without getting significant limitation of movements.?

Itis alsouseful in casesof thyroid myopathy in whichthe
patient hasdiplopiaand weneedaccuratealignment. Insuch
cases the globeis proptotic. the eye muscles relationship is
changedand the muscles arefibroticandcontracted, making
results less predictable.>*

In cases of reoperation, results are less accurate because
the previous operation haschanged the length of the muscles
and their relationship toeach other.* In complicated cases of
strabismus, such as those in which we do operations on the
oblique in addition to the horizontal muscles, because of the
effect of the oblique muscles on the horizontal movemeits
of the eye, we may need to use the adjustable suture
technique to get the most accurate result, Also, in cases of
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incomitancy, we can make a balance betweenalignment in
the primary position and rotational positions with this
technique.

PATIENTS AND METHODS

We carried out the operation on 120 patients (50 male,
70 female) between 1991 and 1994. Most of the patients
were adultsand teenagers with a mean age of 30 years. The
youngestpatientwas 10 years old. 12 caseswerereoperations.
The patients were operated forcosmeticreasons. Thedegree
of deviation was measured by prism cover testing before the
operation. All patients had general anesthesia and other
body systems were evaluated before the operation. The
patients who underwent reoperation had no history of
oculocardiac reflex in previous operations.

Visval acuity was checked and the operation was
perforrned on the eye with worse acuity. In patients who had
over-correction in thepreviousoperarion with full recession
and resection and also in those who hadn't undergone full
operation, we perforined the second procedure on the
previously operated eye. In patients with full recession and
resection and under-correction, we had to operate on the
other eye.

An accurate cycloplegic refraction was done before the
operation and glasses were prescribed if necessary.

Surgical technique

In contrast to ordinary strabismus surgety, there is no
need to recheck the measurements in the operating theatre
just before the operation, because there are some slight
miscalculations that we can compensate for during the
adjustment.

After general anesthesia the globe was fixed with 6/0
silk suture. A buttonhole was made near the limbus in the
conjunctivaand it was extended parallel to the limbus.
with two radial incisions, a fornix base flap of conjunctiva
was made.

To isolate the muscle, the eye was maintained in the
primary position as muscle hooks were passed until the
entire muscle was engaged. First, amuscle hook was used
to pass along the sclera under the insertion of the rectus
muscle; with thatin place, asecond muscle hook was passed
to ensure that the entire tendon has been engaged. It is easier
to adjust arecessed muscle than a resected muscle, because
the muscle is slack in recession and causes less discomfort
for the patient, and also there is less muscular resistance;
therefore adjustable sutures were applied for recessed
muscles only.

No resection was done in patients with up to 25 prism
diopters deviation. The leastamount of resectionwas S and
the maximum 10 millimeters for over 60 prism diopters of
deviation.

To perforin resection, after isolation of the muscle as
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Fig. 1. The steps of the adjustable suture. Three knots have been inserted into the muscle close to 1ts insertion (A). The
muscle is disinserted and the suture passed through the muscle stump (B). The sutire is tied as a bowknot (C). The
conjunctiva is replaced and the knot is exposed with arather long arm for the next morning adjustment (D).
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much as possible, a caliper was used to determine the point
of suture insertion into

piaced at that point and 6/0 vicryl sutures were inserted in
front of it. The muscle was disinserted and reattached to the
previous insertion of the muscle, then the excess muscle was
cut. The conjunctiva was closed by 6/0 vicryl sutures. For
recession, a double armed 6/0 viciyl suture was passed
through the muscle in front of the muscle hook three times
and tied each time that it was passed through the muscle:;
then the muscle was disinserted and the two ends of the
vicryl suture were passed through the muscle insertion
(Figs. 1 and 2), and while the muscle was held in a position
with further than necessary recession, the two ends of suture
were tied in a bowknot (Fig. 3). The conjungtival flap was
sutured with 6/0 vicryl sutures (Fig 4).

Some surgeons place a suture at the muscle insertion or
bare sclera and make it as a loop to be used as a handle to
rotate the eye the next morming during suture adjustment.’
We injected Healon underneath the muscle to prevent it
from reattachment from the globe in 10 cases, in order to
delay adherence of the cut ege of muscle to sclera.?

The postoperaniveadjustrnent was performed themoming
alter the operation. The patient should be fully alert and
attentive because the alerting mechanism plays a role in
oculorotary muscle active innervational force, and the
patient's cooperation is required in order to perform the
cover test.

Several applications of anesthetic diops aie perfonined
to give complete anesthesia to the area. An alternate cover
test is done and, while regarding the present deviation, the
recessed muscle is released or tightened as necessary.
Surgeons who use the loose loop technique, use it for
manipulation of the globe arid, while trying to release the
muscle, they hold the loop and ask the patient to look to the
opposite side.

Finally, the eye is patched and the patient is discharged.
Home care consists of topical antibiotics, corticosteroids
and coverage with an eye pad.

RESULTS

All patients had horizontal deviation. Seventy had
esotropia and 50 had exotropia. All had constant, comitant,
monocular deviation and no patient had eccentric fixation.
Becanse operarion was
patients had overcorrection after the operation. During the
alternative cover test after adjustment the next morning after
the operation, deviation was less than 15 prism diopters in
almostallcases, and it was toward esokopia(undercorrection
inesotropiaandovercorrection in
due to an absenceof fusion--are prone to exodeviation. 90%
remainedunchanged while 10% who were deeplyarnblyopic
shifted to exotropia.

The follow-up period was between 2 to 3 years and
during this time no patient needed reoperation. 3 pabents
had local infections which resolved with topical antibiotics.

DISCUSSION

Ophthalmic surgeons continue to search for diagnostic
techniques and surgical approaches that will optimize the
effect of strabismus therapy. The technique of the adjust-
able suture performed soon afterthe operation was developed
first by O'Connor in 1931 in order to optimize the ocular
position.

This technique is mostly done for adults and teenagers,
although some surgeons performiit in infants with theuse of
nitrous oxideto sedate the patient tem porarily. The adjustable
suture technique is usually done for vertical muscles butcan
also be performed foroblique musclesas well.$ This iechnique
can be done with both local and general anesthesia. With
local anesthesia, adjustment is done at the timeof operation.
1t is inconvenient for the patient but carries a lower risk of
infection. With general anesthesia, final suture adjustment
is done a few hours to 24 hours after the operation. Itis best
to be done a few hours after operaton because there is less
risk of reattachment of the muscle to the globe. Some
surgeons inject Healon undemeath themuscle end to prevent
it from reattachment to the globe. Some surgeons use the
technique for both recessed and resected muscles, but we
canperfonnresection withregard totheamountof deviation
and perform adjustment on the recessed muscleoniy, which
makes the technique easier with the same efficacy.?
Anticipated patient noncompliance precludes the use of
adjustable sutures. This includes the pediatric age group and
certain adults, for instance patients who show poor co-
operation duting intraocular pressure measurement or
performance of the forced duction test are generally poor
candidates for postoperative suture adjustment.

The use of adjustable suture in patients who show a
sensitive oculocardiac reflex duoring surgery is not
recommended. Bradycardia or arrhythmia is difficult to
manageinanophthalinologicofficeduringsutureadjustment
the moming after surgery.

Some disadvantages
techinique. First of all, although it is accurate, this method is
associated with a lotof discomfort for the patient. Secondly
it may cause an oculocardiac reflex, causing the patient to
faint. Because the final part of the operation is done in the
ward and outside the operating theatre, there is a higher risk
of infection.

Since the muscle end is notsecimedto the scleradirectly
and ithooks like a hang-back suture, the new attachment of
themuscle may notbe firm enough by the time the absorbable
sutures have disintegrated and the muscle may slip back
(causing some surgeons to usenonabsorbable sutures). This

dor
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complication happens more often when topical
corticosteroids are grescribed.’

Thepioblemof long
is anotherprobleminvolving different relevantsensorimotor
relationships or long
may be present in any type of surgical procedure.

In 1979 Jampolskymentioned that various factors ofthe
muscle such as foice range (stiffness characterissic), force
change with muscle length, and effective force locale (lever
ann) affect the final result of the operation and as long as
they cannot be estimated the final results are unpredicsable
and using theadjustablesuture is necessary. He predicted at
that time that soineday in the future we would be able to
estimate these parameters and there would be no more need
to adjust the suture, but at thistime we don'thave that ability
yet and the adjustable suture is therefore necessary ?

In 1977 Rosenbaum perforined the operation on 55
patients with horizontal and 11 patients with vertical
deviations. The averagechange during the follow-up period
was 2.4 pgrism dioptexs for esoropia and 3.4 prism diopters
for exotropia. Only one of 27 patients with XT had more
than 10 prism diopters deviation and no patient with ET had
more than 8 prism diopters deviation. The average change
for vertical deviation during follow-up was 3.4 prism
diopters.’

In 1979 Carlsonand Jampolsky used adjustable suturein
transposition opetation, ' one was done in a 6th nerve palsy
and the other in a patient with Duane syndrome. Half of the
superior rectus and inferior rectus were transposed to the
insertion
adjusted and the opposing horizontal vector foices were
adjusted by the surgeon to achieve a balanced primary
position alignment. In 1981 Metz perfonned the adjustable
suture techniqueon patients with superior oblique palsy and
excyclotorsion.’ He catried out the operation which was a
Harade-Ito procedure on 4 patients, with adjustment of the
suture the day after the operation. In a follow-up of 2 to 20
months, all the patientsremained free of torsional symptoms
and no vertical deviation occurred.

What we have done on 120 patients at Feiz hospital gives
€urther evidence that this kechnique is effective in the
swability of postoperative alignment.

10

In general, when the selected goal will be harder to
achieve because of unusual mechanical or innervational
factors, an adjustable suture sechnique allows an extension
of the surgical procedure to compensatefor miscalculations.

With the adjustable suture technique we can Correct or
compensate for an undesirable ocular positionby adjusting
extraocular muscle insertion within the first 24 hours after
cperation to get the most desizable position of the eyes.
Nowadays it is used for all cases of adult strabismus, as
Jampolsky mentioned in 1979.

The use of adjustable suture remains a highly personal
issue among strabismus surgeons. It should be mentioned
that the use of the adjustable suture does not make up for
deficienciesindiagnosis, surgical plan or surgical technique.
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