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An Evaluation of the Semiadjustable Suture
Strabismus Surgical Procedure

urton J. Kushner, MD

ackground: Muscle slippage is an adverse outcome of strabismus surgery. Its incidence is increased if
djustable sutures are used or if surgery is performed on the inferior or medial rectus muscles. Although there are
o firm numbers for this complication, studies have suggested incidence rates between 7% and 41% when
djustable suture surgery is performed on the inferior rectus muscle. In theory, the semiadjustable suture
rocedure should decrease this adverse outcome. This procedure involves suturing the corners of the muscle
rmly to the sclera and placing the center of the muscle on an adjustable suture. This study evaluates
emiadjustable suture surgery with respect to muscle slippage. Methods: The primary treatment group consisted
f 57 patients who underwent semiadjustable suture surgery on a total of 61 muscles that either had never
reviously undergone surgery or had undergone surgery and had not previously slipped postoperatively. Fifty-five
ere inferior rectus muscles and 6 were medial rectus muscles. An additional 7 patients had semiadjustable

uture surgery on muscles that had slipped after prior surgery and were analyzed separately. The outcome
valuation was at least 6 months after surgery. Results: None of the 57 patients in the primary treatment group
emonstrated muscle slippage after semiadjustable suture surgery. One of the 7 patients who had history of prior
uscle slippage also had slippage after semiadjustable suture surgery. Conclusion: The semiadjustable suture
rocedure appears to decrease the incidence of muscle slippage. (J AAPOS 2004;8:481-487)
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lippage of an extraocular muscle is a recognized and
potentially serious adverse outcome of strabismus
surgery.1-13 It occurs if the muscle that had under-

one surgery fails to form a firm bond with the sclera and
ither retracts in its capsule or migrates posteriorly during
he healing process.2-4,12,13 It is characterized by a pro-
ressive overcorrection (if the affected muscle had been
ecessed) with a progressively increasing degree of under-
ction of the muscle; if the affected muscle had been
esected, there would be a progressive undercorrection
fter surgery. Risk factors include surgery on the inferior
ectus muscle and, to a lesser degree, the medial rectus
uscle.5-8 Also, the use of a suspension technique (hang-

ack), as is used with adjustable suture surgery, or surgery
n tight fibrotic muscles as occurs in Graves orbitopathy
re associated with an increased risk of postoperative slip-
age.5-8 It occurs less commonly when surgery is per-
ormed on the lateral rectus or superior rectus muscles.
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Possible reasons for the increased occurrence of post-
perative slippage with surgery on the inferior rectus mus-
le include the attachment of that muscle to the inferior
blique muscle via Lockwood’s ligament, which can have a
estabilizing effect on bond formation with the sclera.5,7,8

t has been postulated that the increased amount of con-
ective tissue that is present under the inferior rectus
uscle may interfere with adhesion of the muscle to the

cleral when a suspension technique is used (A. Scott,
npublished personal communication, July 6, 2004). In
ddition, the Bell’s phenomenon, particularly as it occurs
uring sleep, may theoretically interfere with bonding of
he inferior rectus muscle to the sclera. Also, Jampolsky
as theorized that the relatively short arc of contact of the

nferior rectus muscle and, to a lesser degree the medial
ectus muscle, may be the cause of the increased tendency
f these muscles to slip after surgery using a suspension
echnique. If the eye moves into the field of action of the
espective muscle during the healing period prior to the
ormation of a firm scleral bond, the muscle may lose
pposition with the globe.11,14 This theory has been sup-
orted by Chatzistefanou and co-workers using dynamic
agnetic resonance imaging.13

In 1993 Spielmann described the “semiadjustable” su-
ure technique, which, in theory, should decrease the in-
idence of postoperative muscle slippage yet retain many
f the advantages of adjustable suture surgery.15 She cred-

ted Campos as being a codeveloper of this procedure. The
emiadjustable suture procedure involves fixating the cor-

ers of the muscle firmly to the sclera at the desired
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ecession point but also placing an adjustable suture
hrough the center of the muscle. This technique is de-
cribed in detail in the Subjects and Methods section. In
heory, the use of a semiadjustable suture should prevent
oss of apposition of the muscle with the globe during the
ealing process yet still allow some degree of postoperative
uture adjustment. In 2000, it became my standard tech-
ique for recessing the inferior rectus muscle in those
atients in whom I wished to use an adjustable suture and
lso for adjustable suture surgery on the medial rectus
uscle if the surgical plan necessitated placing the muscle
ore than 12 mm from the limbus. The purpose of this

eport is to present my experience with the semiadjustable
uture procedure, with particular attention to the inci-
ence of postoperative muscle slippage. To my knowledge,
o data have been published as to the efficacy of the
emiadjustable suture procedure in this regard.

UBJECTS AND METHODS

his prospective study was approved by the University of
isconsin Institutional Review Board; it consisted of all

onsecutive patients, subject to certain exclusion criteria,
n whom I performed the semiadjustable suture procedure
n 1 or more muscles between January 2000 and August
003. All patients were followed at least 6 months after
urgery. If patients were no longer under my care but if the
eferring doctor was a pediatric ophthalmologist and could
rovide 6-month follow-up information, they were in-
luded. I did include patients in whom semiadjustable
uture surgery was performed on a previously operated
uscle; however, I excluded from primary data analysis

hose patients in whom I found the previously operated
uscle had either slipped in its capsule or formed an

longated scar at the time of my surgery because muscles
hat slip once have an increased incidence of repeated
lippage.2-4,12 However, these patients were analyzed and
eported separately.

The primary outcome event was the occurrence of muscle
lippage within 6 months after surgery. There are, however,
ultiple factors other than slippage that can cause a progres-

ive overcorrection postoperatively. These include the post-
perative unmasking of a bilateral masked superior oblique
alsy,16 contracture of the antagonist of a recessed muscle as
ften occurs in Graves orbitopathy,6,17or simply an unex-
lained progressive postoperative drift. Consequently, the
ere occurrence of a progressive overcorrection does not

onfirm the diagnosis of muscle slippage. Similarly, one can-
ot make this diagnosis based solely on an arbitrary degree of
uscle underaction after surgery because many forms of

omplex strabismus may in fact be characterized by under-
ction of a recessed muscle after surgery, despite good heal-
ng of the muscle and good alignment in the primary position
eg, Graves orbitopathy, restricted muscles secondary to or-
ital fracture, etc).18 In fact, one cannot definitively make the
iagnosis of muscle slippage in some circumstances unless the

atient undergoes re-operation. Consequently, the following b
riteria for categorizing a patient as having muscle slippage
ere used for this study. Patients were considered to be

suspect” of having muscle slippage of their angle of mis-
lignment changed by more than 4 prism diopters in the
irection away from the field of action of the muscle (eg,
ypertropia for the inferior rectus muscle and exotropia for
he medial rectus muscle) between the measurement taken
mmediately after postoperative suture adjustment and the
utcome examination at least 6 months after surgery. In
ddition, if versions showed more than 1 unit of change in the
irection of increasing underaction (5 point scale 0 to -4 for
uscle underaction) from the assessment 1 week after sur-

ery to the 6-month outcome determination date, they also
ere considered suspect for muscle slippage. The 1-week
ostoperative version assessment was chosen as the baseline
or version testing because often patients are splinting on the
ay after surgery and version testing in the extreme fields of
aze may be uncomfortable and difficult for them to perform.
f a patient was suspected of muscle slippage for either of
hese 2 aforementioned reasons and underwent further sur-
ery, the previously operated muscle was always surgically
xplored. If it was found at the time of reoperation to in fact
ave not slipped and the overcorrection could be attributed
o other factors, the patient was no longer considered to have
uscle slippage for the purpose of data analysis in this study.
owever if a patient was suspected of having muscle slippage

nd did not undergo further surgery, the patient was counted
s having a slipped muscle for data analysis. This category
ncluded patients who may have declined further surgery that
ad been recommended, those who were successfully man-
ged postoperatively with prism, or patients who underwent
urther surgery elsewhere.

The outcome determination date was the first exami-
ation that was more than 6 months after surgery. How-
ver, if at any later date they were found to have met the
riteria for muscle slippage, they were counted as such for
ata analysis even though they had not met those criteria
y the 6-month outcome date. These liberal criteria for
iagnosing muscle slippage were intentionally chosen to
rr on the side of overestimating the incidence of this
dverse outcome.

Eleven of the patients in this study underwent semiad-
ustable suture surgery on previously operated muscles.
or the purpose of data analysis, the amount of recession

or these muscles was calculated based on where the mus-
le was placed at the time of reoperation and the average
ormal location for the respective muscle’s insertion. This
as assumed to be 6 mm from the limbus for the inferior

ectus muscle and 5 mm for the medial rectus muscle. For
xample, if an inferior rectus muscle was found 10 mm
rom the limbus and was recessed to 12 mm from the
imbus, the recession was considered to be 6 mm. If an
nferior rectus muscle was found 14 mm from the limbus
nd advanced to 12 mm from the limbus, the recession
ould also be considered 6 mm. This approach was chosen

ecause the further distance a muscle is placed from the
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imbus, the greater the likelihood that slippage will occur
f the arc of contact theory is the cause of muscle slip-
age.13 However, the information as to how much these
uscles were actually advanced or recessed from the point

t which I found them was noted and analyzed separately.
The technique for the semiadjustable suture procedure

s as follows: the muscle is isolated in the usual manner.
or this study, the medial rectus muscle was isolated

hrough a limbal incision and the inferior rectus muscle
hrough an incision parallel to and just anterior to the
uscle’s insertion. Two single-armed 6-O polyglactin su-

ures were placed through the corners of the muscle at the
nsertion and securely locked. A double-armed 6-O poly-
lactin suture was placed through the central 1-2 mm of
he muscle at the insertion (a through and through bite)
nd secured with a square knot. After the muscle was
isinserted, the 2 corner sutures were sewn through the
clera at the desired recession distance approximately 5
m apart. This intentionally bunched the muscle some-
hat at the new insertion and permitted the center of the
uscle to sag 1-2 mm. It is helpful to have the 2 needle

racks in the sclera directed toward one another, as op-
osed to being directed toward the insertion. Because
hese were single-armed sutures and there was only 1
cleral tunnel made for each suture, the muscle would tend
o creep anteriorly toward the scleral exit point of the
uture when it was tied, if the suture pass was directed
oward the insertion. Next, the double-armed suture se-
uring the center of the muscle was brought out through
he insertion and secured with a 6-O polyglactin cinch in
he usual manner for adjustable suture surgery.19 The
inch was then tightened so as to eliminate the sag in the
enter of the muscle, positioning the center of the muscle
evel with the 2 corners (Figure 1). At the time of surgery,
ne can easily see that despite a recession of as much as 6
r 7 mm, maximum adjustment of the semiadjustable su-
ure would permit advancement of the center of the mus-
le all the way anteriorly to the original insertion (Figure
). Although in theory, postoperative adjustment would
llow an increase in the amount of recession, by permitting
he central sag in the muscle to reappear, in reality this
echnique is very limited in its ability to allow an increase
n the initial amount of recession. For that reason, my
urgical formula typically had me err on the side of doing
slightly greater recession than I would normally perform

or a given deviation (1/2 to 1 mm), thus minimizing the
ikelihood that the recession would need to be increased at
he time of adjustment. As previously described, a refer-
nce knot was placed in the adjustable suture to permit
ccurate quantification of the amount of postoperative
djustment that was actually performed.20 In brief, this
echnique involves placing a knot in the adjustable suture
t any arbitrary distance (usually 30-50 mm) anterior to
he cinch. The distance between the cinch and the knot is
easured at the time of surgery. After adjustment, the
istance between the cinch and the knot is again measured, c
he difference representing the amount of muscle adjust-
ent. In patients in whom the inferior rectus muscle was

ecessed 5 mm or more, the capsulopalpebral head was
dvanced in the previously described manner to minimize
ost-operative lower eyelid retraction.21

For all patients in this study, postoperative adjustment
as performed on the morning after surgery. Although the
ndpoint for suture adjustment varied somewhat depend-
ng on the nature of the strabismus being treated, some

IG 1. In A, The inferior rectus muscle is isolated in the usual
anner. Two double-armed 6-O polyglactin sutures are placed

hrough the nasal and temporal corner of the muscle and secured
ith lock bites. A double-armed 6-O polyglactin suture is placed

hrough the central 1-2 mm of the muscle at the insertion and
ecured with a square knot. In B, The muscle has been disinserted.
he sutures in the nasal and temporal corner of the muscle are
ewn through the sclera at the desired distance posterior to the

nsertion and spaced approximately 5 mm apart horizontally. The
ouble-armed 6-O polyglactin securing the center of the muscles is
rought out through the insertion and secured with a 6-O polyglactin
inch to permit adjustment to the center of the muscle. In C, The
orner sutures are tied thus fixing the corners of the muscle firmly
o the sclera. The center of the muscle can sag about 1-2 mm. In D,
he double-armed 6-O polygylactin securing the center of the mus-
le is advanced and the cinch slid down to position the center of the
uscle level with the corners of the muscle. In E, Intraoperatively
ne can advance the center of the muscle the entire distance to the

nsertion without disturbing the adherence of the 2 corner sutures.
his simulates what would happen with maximum adjustment after
urgery.
onsistent principles were applied. For patients with
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raves orbitopathy or superior oblique palsy, the targeted
ndpoint was between 2 PD of undercorrection to or-
hophoria in both the primary position and near downgaze
eading position. However, if attaining that alignment in
he near downgaze position was at the expense of produc-
ng an overcorrection in the primary position, the default
as to leave a larger undercorrection for near. For all
atients, an attempt was made to avoid an overcorrection
n the primary position.

ESULTS

uring the course of this study, a total of 72 muscles in 68
atients underwent semiadjustable suture surgery (4 pa-
ients underwent simultaneous semiadjustable suture sur-
ery on more than 1 extraocular muscle). Of the 68 mus-
les, 7 were found at the time of my surgery to have
lipped as result of prior surgical intervention. These 7
ere excluded from the primary data analysis but were

tudied separately. Four patients were lost to follow-up,
eaving a study group of 61 muscles in 57 patients. Of the

patients who were lost to follow-up, none showed signs
f muscle slippage as of their last examination (range 1.75
o 4 months after surgery). Of the 57 patients in the study
roup, I performed the outcome examination on 51 pa-
ients. In the remaining 6, data were provided by the
eferring ophthalmologists who were fellowship-trained
ediatric ophthalmologists in all cases. Table 1 describes
he makeup of the study group with respect to gender, age,
nd follow-up.

The distribution of muscles on which I performed
emiadjustable suture surgery and the etiology of the stra-
ismus in this series are outlined in Table 2. Note that
able 2 only describes the muscle undergoing the semi-

djustable suture procedure. Many patients underwent si-
ultaneous surgery on other extraocular muscles using a

onadjustable suture technique. This frequently included
onadjustable suture surgery on horizontal rectus muscles
ombined with semiadjustable suture surgery on an infe-
ior rectus muscle, or other vertical rectus muscles com-
ined with the semi-adjustable procedure on the inferior
ectus muscle.

Table 3 presents the data on the result of adjustment
ith respect to amount of advancement and the change in

lignment it produced. There were 17 patients in whom
djustment in the form of advancement of a muscle was
ttempted; 14 involved the inferior rectus muscle and 3 the
edial rectus muscle. In all patients in whom advancement
as desired, the muscle could be successfully adjusted to

ABLE 1. Study Group Characteristics (N � 57 Patients)
ender (male/female) 30/27
ge, years � SD (range) 48.5 � 17.4 (17–82)
utcome evaluation: months postop,

mean � SD (range)
7.2 � 0.9 (6–9.5)

ollow-up: Months postop, mean � SD (range) 13.6 � 5.9 (6–28)
roduce the desired amount of alignment change. In 4 l
atients, the center of the muscle was advanced all the way
o the original insertion, thus negating most of the affect
f the muscle recession. In all patients in whom this was
ttempted, advancement could easily be performed. In 3
atients an attempt was made to increase the recession. All
nvolved the inferior rectus muscle. It was difficult to
btain more than 1 mm of additional recession with the
emi-adjustable suture technique. There was only 1 pa-
ient of 57 in whom more recession was desired than was
btainable with adjustment. This was a myopic patient
ith Graves orbitopathy who had a 6-mm semiadjustable

uture recession of the right inferior rectus muscle. After
djustment, he had 10 prism diopters of right hypotropia
n the primary position but was orthophoric at near in
owngaze. He was comfortable wearing prism in single
ision distance spectacles to obtain comfortable binocular
ision and removing his spectacles for reading. He there-
ore did not require a re-operation.

Of the 57 patients in this study group, there were 4 that
et the criteria of possible muscle slippage at the time of

he outcome evaluation who subsequently underwent sur-
ical exploration. In all 4 patients the muscle suspected of
lippage was inspected and found to be in the desired
osition in all 4; none were found to have slipped. In all 4
ases the overcorrection could be attributed to other
auses such as contracture of the antagonist muscle or
imply a post-operative drift.

During the course of this study, 7 patients were found
o have a previously slipped muscle at the time of my
emiadjustable suture procedure. Table 4 describes these
atients with respect to the muscle undergoing surgery,
here the muscle was found, and where it was placed

urgically. Of the 7 patients, only 1 developed repeated
uscle slippage after the semiadjustable suture procedure.
e was a 51-year-old man who had sustained left orbital

oor fracture with inferior rectus entrapment, for which
e had undergone 3 prior adjustable suture surgical pro-
edures involving the left inferior rectus muscle. At the
ime of his fourth strabismus surgical procedure, I found
is left inferior rectus muscle inserting 12 mm from the

ABLE 2. Distribution of Muscles Operated (N � 61)
N

ye (R/L) 33/26*
tiology

Idiopathic strabismus 18
Graves orbitopathy 14
Fourth Nerve Palsy, contralateral inferior rectus 8
Orbital fracture 6
Paralytic strabismus (not fourth nerve) 4
Myotoxicity after retrobulbar anesthesia 6
Orbital myositis 1

/L, right/left.
Total equals more than 57 patients because 2 patients had simultaneous semiad-

ustable surgery in both eyes. The total is less than 61 muscles because 2 patients
ad 2 semiadjustable procedures in the same eye.
imbus, indicating it had slipped. It was advanced 3 mm on
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semiadjustable suture combined with surgery on other
xtraocular muscles. He subsequently developed a pro-
ressively increasing left hypertropia, which resulted in a
nother operation 3 months later by his referring pediatric
phthalmologist. At surgery the left inferior rectus muscle
as found 13.5 mm from the limbus. It was advanced using
on-absorbable sutures and a non-adjustable technique.
is motility has been satisfactory and stable for the sub-

equent 11 months.

ISCUSSION

he semiadjustable suture procedure appears to decrease
he incidence of muscle slippage with surgery on the in-
erior rectus muscle or medial rectus muscle as compared
ith standard adjustable suture surgery. In this series of 57
atients in whom the muscle undergoing surgery was ei-
her previously unoperated or had been previously oper-
ted but did not manifest slippage, none developed that
omplication with the semiadjustable procedure.

There are no meaningful incidence figures for the com-
lication of muscle slippage. Its occurrence is a function of
he magnitude of the recession performed, the nature of
he strabismus being treated (eg, increase incidence with
brotic muscles) and also the specific muscle undergoing
urgery (eg, increase incidence with inferior rectus and
edial rectus muscles). Sprunger and Helveston reported

ABLE 3. Recession and Adjustment Data

uscle
Total N)

Recession mm
� SD (range) N*

nferior rectus (55) 4.2 � 1.0 (2.5–7) 14
edial rectus (6) 6.6 � 0.8 (5.5–8) 3

N denotes number of muscles that did undergo advancement at time of adjustme

ABLE 4. Data on Previously Operated Muscles

rocedure and
uscle Etiology

erecession
Medial rectus Graves orbitopathy
Inferior rectus Contralateral fourth nerve palsy
Inferior rectus Idiopathic strabismus

dvancement
Inferior rectus Contralateral fourth nerve palsy
Inferior rectus Contralateral fourth nerve palsy
Inferior rectus Graves orbitopathy
Inferior rectus Graves orbitopathy
Inferior rectus Graves orbitopathy
Inferior rectus Graves orbitopathy
Inferior rectus Orbital fracture
Inferior rectus Idiotapthic strabismus

Refers to location of the muscle at the time of surgery and not after postoperativ
41% occurrence of late progressive overcorrection with a
djustable suture surgery on the inferior rectus muscle.7

hat series did not differentiate other causes of late pro-
ressive overcorrection (such as antagonist contracture,
ilateral masked superior oblique palsy) from muscle slip-
age. Hudson and Feldon found that late progressive over-
orrection that occurs weeks to months after adjustable
uture surgery on the inferior rectus muscle in patients
ith Graves orbitopathy, correlated highly with the size of

he antagonist superior rectus muscle as seen on orbital
maging.6 This suggests that many cases of overcorrection

ay have less to do with muscle slippage than contracture
f the antagonist. I reported 6 cases of confirmed muscle
lippage in a series of 58 consecutive patients undergoing
djustable suture surgery on the inferior rectus muscle for
n incidence of 10.3%5 Because there are no reliable
ncidence figures for muscle slippage, rigorous statistical
nalysis cannot be performed to compare muscle slippage
ith standard adjustable suture surgery to the semiadjust-

ble suture technique. Nevertheless, the absence of muscle
lippage in this series of 57 patients, when compared with
hese previously published reports, suggests that the semi-
djustable suture procedure does appear to decrease the
ncidence of that adverse outcome. Despite this obvious
enefit, there are some noteworthy tradeoffs with this
rocedure. Most importantly, it has limited efficacy for
ncreasing the desired amount of recession at the time of

Advanced at Time of Adjustment

Mean
advancement,

mm � SD
(range)

Mean PD
change at

adjustment, �
SD (range)

Mean PD/mm
change with

adjustment �
SD (range)

2.2 � 1.5 (1–6) 7.4 � 4.5 (3–16) 3.5 � 0.8 (2–5)
1.5 � 0.7 (1–2) 6.0 � 1.4 (6–7) 4.2 � 1.1 (3.5–5)

Millimeters Posterior
to Limbus Found at

Surgery*

Millimeters Posterior
to Limbus Placed at

Surgery*

10.0 12.0
10.0 12.0
10.0 12.0

14.0 13.0
12.0 9.0
11.0 10.5
12.0 10.0
12.0 10.0
11.0 10.5
14.0 10.0
13.0 10.0

tment.
djustment. However, with proper surgical planning, the
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se of the semiadjustable suture can decrease the reopera-
ion rate when adjustable sutures are used if the surgeon
argets an initial overcorrection. Nevertheless, this
radeoff represents a distinct downside with this procedure
or surgeons who like to use adjustable sutures. However,
hen viewed in light of the apparent higher incidence of
uscle slippage with standard adjustable suture surgery,

he tradeoff may be worthwhile.
Jampolsky recommended taping the lower half of a

atient’s spectacles when adjustable suture surgery is per-
ormed on the inferior rectus muscle or the nasal aspect of
he spectacle lens when performed on medial rectus mus-
le to avoid nonadherence after adjustable suture sur-
ery.11,14 This advice has some obvious limitations. It is
ot useful for patients who do not wear spectacles. Even
or patients who do wear spectacles, there may be brief

oments when they inadvertently move their eyes into the
eld of action of the operated muscle during the early
ostoperative healing (eg, first thing in the morning, be-

IG 2. In a, Intraoperative photograph of an inferior rectus muscle on
semiadjustable suture (as seen from below). The muscle has been

ecessed 6 mm. In b, With traction on the semiadjustable suture, the
enter of the muscle can be advanced the entire 6 mm to the

nsertion stump, without disturbing the fixed corner sutures.
ore going to sleep. It is not known whether a brief eye c
ovement of this type may break the fragile adherence
hat is forming between a muscle and the sclera when an
djustable suture technique is used and result in nonad-
erence. The use of nonabsorbable sutures has been rec-
mmended for adjustable suture surgery on the inferior
ectus muscle to minimize nonadherence.5 This has the
isadvantage of leaving a nonabsorbable knot just anterior
o the muscle’s insertion, which can erode and cause irri-
ation. One author has given up using adjustable sutures
n the inferior rectus muscles because of concern about
ate overcorrection.8 The semiadjustable suture procedure
ppears to have advantages over all of these approaches. It
till allows one to have some of the benefits of adjustable
utures without the increased risk of muscle slippage. In
ddition, it has been reported that some patients with
raves orbitopathy may have tight inferior rectus muscles,

et do not take up slack easily. When they are disinserted,
hey merely retract several millimeters and do not retract
ack further posteriorly on their own. If a large adjustable
uture recession is desired, the muscle does not take up the
lack in the suture and the desired amount of recession is
ot obtained.5 The only methods described for overcom-

ng this phenomenon to date have been to either forego
he use of an adjustable suture and sew the muscle to the
clera at the desired recession point or to use postoperative
ullover sutures to force the muscle to take up the desired
lack.5 This latter approach greatly increases postoperative
iscomfort. The semiadjustable suture procedure allows
uscles who exhibit this phenomenon to be sewn to the

clera in the desired position, yet still be adjusted after
urgery.

The only patient on whom I performed semiadjustable
uture surgery, and who later developed muscle slippage,
as one in whom the muscle had previously slipped. Pos-

ibly I erred by failing to identify a pseudotendon or
longated scar. If such was the case, repeat slippage would
ave occurred irrespective of whether I used any type of
djustable suture technique. The remaining 6 patients in
hom I performed semiadjustable suture surgery on a
revious slipped muscle, did not show repeat slippage.
erhaps it would be wise to use nonabsorbable sutures for

he fixed corner sutures in patients in whom a previously
lipped muscle is found, and use an absorbable suture for
he adjustment of the center of the muscle. This approach
till has advantages over using a nonabsorbable suture for
he entire procedure, as it places the non-absorbable knots
ubstantially posterior to the muscle insertion. In this
osition they are less likely to erode or be cosmetically
bjectionable. Although it is not possible to draw firm
onclusions from this small pool of 7 patients with previ-
usly slipped muscles, this approach seems reasonable.

This study needs to be viewed in light of its obvious
imitations. The diagnosis of muscle slippage is subjective
n those patients in whom re-operation was not conducted.
feel my liberal criteria for diagnosing this adverse out-
ome minimizes the impact of this limitation. The study
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as not randomized and lacks a control group. However,
he incidence of muscle slippage in general is small
nough, and the patients who are at high risk for it are
ncommon enough that it is not practical to do a random-
zed study of this technique. Because the incidence of

uscle slippage was so low in this study (no cases out of
7) and the incidence so much higher in historical control
tudies, it makes sense that this procedure decreases the
ncidence of postoperative muscle slippage when adjust-
ble suture surgery is desired. A tradeoff with this proce-
ure is that it provides limited capability to increase the
mount of recession at the time of adjustment. However,
ith surgical planning that includes targeting an initial
vercorrection, this represents a limited downside. It ap-
ears the semiadjustable suture procedure is a useful ad-

unct to our surgical armamentarium(Figure 2).
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An Eye on the Arts – The Arts on the Eye

Through the sense of sight, not only emotions but also the mind develop
The eyes are not just important in the development of emotions. As a matter of fact, visual stimulation is important for the

development of the brain. It can be said that for a baby, the sense of vision is the foundation of the development of the brain.
It is for this reason that when I go on rounds and see a baby with open eyes, I make a point of holding him and looking

into his eyes. Each baby has a different focal point, so I try moving my eyes closer and further away. Interestingly enough, I
see that the baby (even when slightly moving his eyes) maintains eye contact with me. In other words, already at this point the
development of the brain has started. Earlier I mentioned that eye contact is important in conveying love for the child, but
in addition it is also the first step in the education of the child.

According to my experience, the eyes of a child are a barometer of the baby’s growth. Babies who look into my eyes when
I hold them are all growing fully.

When the baby becomes two or three months old, he will hold eye contact with increasing duration. According to my
experience, the longer the baby is able to hold eye contact, the healthier the baby is.

—Jushichiro Naito (from Childcare: Nurturing the Heart)
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