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Purpose: To evaluate the result of re-operation on the deviated eye of recurred, consecutive or
undercorrected sensory strabismus after surgery.

Methods: The medical records of 11 patients who had received second strabismus operation on the
deviated eye due to recurred, consecutive or undercorrected sensory strabismus were studied retrospectively.
Results: Among the 11 patients, five patients were operated for recurred exotropia after surgery of sensory
exotropia (group 1), two for consecutive exotropia after surgery of sensory esotropia (group 2), and four for
undercorrected esotropia after surgery of sensory esotropia (group 3). Re-operation was performed 19.2+
12.6 years after the first operation and the mean preoperative deviation before re-operation was 30.0+ 8.66
prism diopters (PD), 32.5+10.6PD, and 32.5+8.66PD, respectively. In all cases, a small amount of
recession or resection compared with the usual surgical dosage was applied in re-operation on the deviated
eye. The mean follow-up period after re-operation was 12.3+14.2 (1-48 months). Among the 11 patients,
postoperative deviations less than 10PD were achieved postoperatively in 8 (72.7%) at 1 month and of the
8 patients with follow-up data beyond 6 months, 5 (62.5%) showed orthotropia within 10PD at 6 months or
later.

Conclusions: The surgical result of re-operation on the deviated eye of recurred, consecutive or
undercorrected sensory strabismus after the first surgery was satisfactory in spite of the reduced amount of
surgical correction compared with the surgical dosage recommended for the non-operated eye.
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Sensory heterotropia occurs as a result of primary sensory
deficit followed by partid or complete disruption of fusion.
Because of the dtered tonic vergence movement in sensory
heterotropia, the preoperative measured angle of deviation
may be incongtant, and the surgica results ae less
predictable than when visua acuity is normd in eech eye.
Furthermore, maintaining the postoperatively corrected
position of the eyebdl is conddered difficult because the
very nature of sensory heterotropia precludes restoration of
binocular function and sensory fusion.**

Snce most patients with sensory heterotropia want to
avoid surgery on the sound eye, as they are very dependent
on it, surgery for sensory heterotropia is, if possible, confined
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to the eye with the visud deficit.*® However, in cases of
recurred or undercorrected sensory heterotropia, it is difficult
to perform re-operaion on the deviated eye due to adhesons
after the primary surgery, and is often impossible to re-recess
or reresect adequately according to surgica dosage tables on
the dready recessed or resected muscles. Besides, planning
surgery and predicting postsurgicd results are difficult due to
the occasond unavailability of medica records of the
previous surgery. For these reasons, some physicians favor
operating on the sound eye for recurred sensory heterotropia
Despite these obstacles, if the surgica result of re-operation
on gdrabismic eye is comparable with that of the primary
operation, the physician will not have to operate on the sound
eye which can produce discomfort for monocular patients. To
the best of our knowledge, no sudy hes examined
re-operaion on the deviated eye in sensory heterotropia
Therefore, the presant study was aimed to evduate the results
of re-operation on the deviated eye of recurred, consecutive
or undercorrected sensory dtrabismus after surgery.
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Materials and Methods

The medicad records from 1995 to 2006 were reviewed for
consecutive patients who had received strabismus surgery on
the deviated eye for recurred, undercorrected or consecutive
sensory heterotropia after the primary surgery. Patients with
best corrected visud acuity (BCVA) >20/100 on the
deviated eye and patients with gtrabismic amblyopia were
excluded. The study was approved by the Inditutiona
Review Board of Seoul Nationd Universty Hospitad and
followed the tenets of the Declaration of Helsinki. Informed
consent was obtained from al subjects. All patients were
informed before surgery of the merits and demerits of
re-operation on grabismic eye and were asked to choose
which eye they wanted to be operated on.

Through comprehensive higtory teking and, if available,
review of the medica records from the time of the primary
operation, the causes of vison loss type of gtrabismus,
amount of ocular deviation in prism diopters (PD), laterdity
of the operated eye and the amount of surgery at the time
of the primary operation were investigated. BCVA of both
eyes, preoperdive ocular deviaion and amount of surgery,
intraoperative findings and postoperative dignment at the
time of reoperation were dso reviewed. The angle of
deviation of sensory heterotropia was measured in PD by
modified Krimsky test.

Secondary surgeries were performed by 3 experienced
surgeons  without immediate postoperdtive  adjustment.
Recesson or resection of the dngle rectus muscle, or
recesson and resection of the horizontal recti muscles were
performed in al patients according to the preoperative
deviation angle. The amount of surgery was reduced by 1-2
mm compared to that in the surgical table’ so that the totdl
amount of surgery, including the previous one, would be
confined to <10 mm for the medid rectus muscle and <12
mm for the latera rectus muscle. The surgica amount was
measured with a Cagtrovigo caiper (Storz ophthamic,
E2404, &. Louis, USA) in dl pdients. All patients were
followed up for more than one month.

Results

Using the hospitd database from 1995 to 2006, 16 paients
were found to have had surgery for recurred, undercorrected
or consecutive sensory heterotropia. Five of those patients
had received re-operation on the non-deviated eye and were
excluded from this study. Among the remaining 11
patients, 5 had recelved re-operation for recurred or
undercorrected sensory exotropia (group 1), 2 for exotropia
after surgery for sensory esotropia (group 2) and 4 for
recurred or undercorrected sensory esotropia (group 3) (Table
1.
The average age of the patients a the time of primary
surgery was 17.4+9.7 years (range: 4 to 33 years), and the
mdetofemde ratio was 4:7. The causes of vison loss

were corneal opacity (2), congenitd cataract (2), optic disc
coloboma (1), retind detachment (2) and anisometropic
amblyopia (4). Sx (54.5%) pdients had a higtory of previous
ophthamic surgery other than strabismus correction: cornedl
laceration repair (2), cataract extraction and intraocular lens
insertion (2), sclerad buckling (1) and pars plana vitrectomy
surgery (D).

Previous medicad records of the primary surgery were
avalable for 5 patients. At primary surgery, 4 exotropic eyes
had monocular lateral rectus recesson with media rectus
resection and one esotropic eye had medid rectus recession.
The remaining 6 patients medica records were unavailable
because they had had the primary surgery many years ago
a other hospitals. However, higory teking and observation
of the conjunctival incison scar reveded that one had
bilateral surgery for exotropia, another had bilatera surgery
for esotropia and 4 hed unilateral surgery on the deviated eye
for esotropia

The average intervd between the firg and the second
operations was 19.2+12.6 years (1 to 44 years) and the
average age a the time of the second operation was 36.5+
15.3 years (7 to 58 years). The average follow-up &fter the
second operation was 9.64+13.6 months (1 to 48 months).

In group 1, the average deviation was 30.0+8.66PD. In
case 2, with no records about the primary operation, the
latera rectus was confirmed to be 6 mm recessed from the
origind insertion Ste and the medid rectus was resected,
athough the amount of resection could not be evduated. In
four patients who had received recesson and resection of
horizonta recti during the primary operaion, the laterd
rectus was 3-5 mm recessed and the medid rectus wes 3-4
mm resected. In one patient (case 3) who had previoudy had
recesson of the latera rectus muscle, only the medid rectus
was resected. One month postoperatively, dl patients in
group 1 had dignment within 10PD of orthophoria However,
cae 4 showed 20PD exotropia & 6 months and case 5
showed 25PD exotropia a 3 months postoperatively.

In group 2, the mean preoperaive amount of exodeviation
was 32.5+10.6PD. In case 6, with unavalable previous
medid records, intraoperative findings reveded that the
media rectus was 6 mm recessed from the origind insertion
Ste and thet the laterd rectus was resected status. In case 6,
lateral rectus recesson of 8 mm and mediad rectus
advancement of 5 mm was performed for 40PD exatropia,
and follow-up examination showed 10PD esotropia a 1
month and orthotropia a 6 months. In case 7, who underwent
medid rectus recesson on primary surgery, latera rectus of
8 mm recession and inferior rectus recesson of 5 mm was
performed for 25PD exotropia and 15PD hypotropia
Follow-up examination showed 30PD exotropia & both 1
month and 48 months postoperatively.

In group 3, the mean preoperative exodeviation was 32.5
+8.7PD. Although, previous medid records were unavailable
in al 4 patients in group 3, intraoperative findings showed
that the medid recti were recessed by 5 to 8 mm from the
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Table 1. Data of 11 patients who underwent second strabismus surgery on the deviated eye

First strabismus surgery Second strabismus surgery (re-operation) Third Total
p A fp . strabismus F/U  Final
N Group Sex Age re-op mount of - Fost-0p Age Pre-op Amount of mo surgery (mo)  dev
(1) dev La  surgery dev (v) dev (PD) Lat surgery (mm) post-op (time after after  (PD)
YO (pDy* (mm) (PD) Y ety dev (PD) .
reoperation)  Reop
LR rec 7, LR re-rec 5,
1 1 M 10 30 XT L MR resec 6 Ortho 23 25 XT L MR re-resec 4 10 LET 10 6 LXT
2 1 F 30 XT B Unknown 45 25 xT R ERTETC3 o6 1t  Ortho
MR resec 3
3 01 M 33 40XT R ILRrec8 Ortho 34 25 XT R MR resec 6 Ortho 1t Ortho
LR rec 7,
4 1 M 22 60 XT R 30 RXT 43 30 XT R LR rerec 5 Ortho 6 20 RXT
MR resec 6
LR rec 7, LR re-rec 3,
S 1 F 15 40 XT MR resec 6 6 LET 34 45 XT L MR re-resec 3 Ortho 3 25 LXT
6 2 F 14 ET R Unknown s8 40 xT R RS 6 Rer 6  Ortho
MR adv 5
25 XT LR rec 8,
7 2 F 4 25 ET R MR rec 6 10 RXT 7 15 HoT R IR rec 5 30 RXT 48 30 RXT
8 3 M 9 ET L Unknown 23 20 ET L LR resec 4 6 LET 6 6 1XT
9 3 F 29 ET L Unknown s4 35 T 1 MRrerecdS o, 6 Ortho
LR resec 7
10 3 F 10 ET B Unknown 31 35 pr L MRrere 3y ppp Right LRoresec 650 ) ey
LR resec 6 (18mo)
11 3 F 15 ET R Unknown so 40 gr R MRreree 2o ,pqp Right IR rec 6 0
LR resec 7 (2mo)

Group 1=Surgery on the deviated eye for recurred exotropia after surgery of sensory exotropia on the deviated eye; Group 2=Surgery
on the deviated eye for exotropia after surgery of sensory esotropia on the deviated eye; Group 3=Surgery on the deviated eye for
recurred esotropia after surgery of sensory esotropia on the deviated eye; F=female; M=male; Dev=deviation; PD=prism diopters;
Lat=laterality of operated eye; R=right; L=left; B=bilateral; R(L)ET=right (left) esotropia; R(L)XT=right (left) exotropia;
Ortho=orthophoria; MR=medial rectus muscle. LR=lateral rectus muscle; IR=inferior rectus muscle; Post-op=postoperative; F/U=

. . . * . . . . . .
follow-up; Rec=recession; Resec=resection; Reop=reoperation; insufficient information due to loss of medical chart or incorrect
information; Tlost to follow-up after 1 month.

origind insertion site. In case 8, the medid rectus was found
to be recessed by 8 mm during primary operation, and so,
only the latera rectus muscle was resected for 20PD
eotropia in second surgery. In the 3 other patients, the
media recti were recessed by 2-4.5 mm and the laterd recti
were resected by 6-7 mm. Cases 8 and 9 showed 6PD
eotropia and orthophoria a  postoperative 1 month,
respectively, and 6PD exotropia and orthophoria at
postoperative 6 months, respectively. Case 10 showed 15 and
25PD esotropia at postoperative 1 month and 18 months,
respectively, and therefore underwent a third operation (6
mm latera rectus resection) on the non-deviated normd eye.
Follow-up examination a 2 months after the third surgery
showed 12PD esotropia. As case 11 showed 20PD exctropia
a 1 month after second surgery, 6 mm laera rectus
recession was performed on the deviated eye and follow-up
examination after 4 months showed orthotropic.

Overdl, 8 (72.7%) of the 11 patients achieved a successful
postoperative result (dignment within 10PD of orthophoria)
a 1 month. Of the 8 patients with follow-up data beyond 6
months, 5 (62.5%) showed orthotropia within 10PD a the
find examination.
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Discussion

Treatment of sensory heterotropia is directed toward
improving the cosmetic appearance by means of surgica
correction.” In sensory exotropia with a large angle of
deviation, sraightening the eyes with strabismus surgery is
more difficult and undercorrection remains common.**® The
longterm maintenance of postsurgical aignment in sensory
heterotropia is expected to be poor and the recurrence rate
is high due to the low chance of regaining stable fusion.”®

In sensory heterotropia from monocular visud loss, it is
advissble to operate only on the eye with poor vison because
it is eader to persuade patients who would be rluctant to
undergo surgery on their sound eye*® However, secondary
surgery on the deviated eye for recurred sensory heterotropia
presents a chalenge because an adequate surgicd dosage
table has not been well established for this situation which
renders the results less predictable than those for primary
aurgery. Besides, medicd records of the firsgt surgery in these
patients are often unavailable which makes it even more
difficult to decide the surgical amount before surgery.

In our study, patients had second surgery a 19.2+12.6
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years after the firs surgery and the medid records were
unavalable in 6 (54.5%) patients. Neverthdess, we decided
the surgical dosage and kind of muscle during secondary
operation following confirmation of previoudy-operated
muscle and recesson amount under direct visudizetion
intraoperatively.

Eight (72.7%) of the 11 patients showed dignment within
10PD a 1 month postoperatively. Among the 8 patients who
were postoperatively followed up for more than 6 months, 5
(62.5%) showed dignment within 10PD &t the last follow-up,
an average of 13.5+14.8 months postoperatively. Although
the results of strabismus surgery are generdly evaluated after
long-term follow-up, we considered tha the efficacy of the
grabismus surgery itsdf on the sensory strabismus could be
evduaed on the bass of the early postoperative reaults
because the surgicaly corrected dignment of the sensory
grabismus cannot be maintained for a long period due to the
disuption of fuson®® Our result of 72.7% a 1 month
postoperatively was judged to be successful and should
enable the reduction of preoperative anxiety which is caused
by previous unpredictability of the surgicd results This result
is dso comparable with those of previous studies for primary
urgery on sensory heterotropia, in which a success rate of
up to 75% has been achieved.®*

In the once operated drabismic eye, the dose-effect
reaionship between surgicd amount of reoperation and
reduction of deviation angle is very difficult to predict. Some
gudies have reported on the dose-effect relation between the
millimeters of reoperation and the reduction of the deviation
angle in the previoudy operated eye®" However, these
dudies were performed on smdl patient groups, and the
dose-effect relationship was evauated for the recesson or
advancement of only one rectus muscle. Therefore, the results
of these sudies cannat be applied in the two muscle surgeries
of resection and recesson, which are commonly used in
sensory heterotropia petients. In our study, the two cases of
25PD exotropia (cases 1 and 2) underwent lateral rectus
recesson by 3-5 mm and medid rectus resection by 3-4 mm.
For 35PD esotropia (case 9), the medid rectus was recessed
by 4.5 mm and the latera rectus was resected by 7 mm. In
primary surgery for srabismus, we usudly perform 6 mm
recesson of the lateral rectus muscle and 5 mm resection of
the medid rectus muscle for 25PD exotropia, and 5 mm
recesson of the media rectus muscle and 8mm resection of
the laterd rectus muscle for 35PD esotropia, according to the
surgical teble”™ Comparing the amount of surgery in the
present study to that of usud primary strabismic surgery,
recesson and resection were performed by 1-2 mm less, but
the result was successful.

An example in which correction of large angle can be
achieved even with a smal amount of recesson is Duane
syndrome. Esotropia associated with Duane syndrome can be
corrected only by 3.0-3.5 mm resection of the laterd rectus
muscle, which is not effective for common esotropia The
laterd rectus muscle in Duane syndrome is differ, reduced

in dagtic muscle fibers and has a reduced arc of contact to
the globe which results in a higher lengthrtenson curve
then that of a normdl lateral rectus musde ™ It is known that
the eye with long-standing sensory exotropia often develops
mechanica abnormdlities such as latera rectus shortening or
contracture with limitation, which are smilar to those in
Duane retraction syndrome3 In our cases, the average
interval between primary and secondary surgeries was 19.2
1+12.6 years and mogt of the patients had a higory of long
danding sensory drabismus. In addition, the previous
drabismus surgery in our cases may have caused
inflammatory reaction and contributed to extraocular muscles
fibrods and dgiffness. In our opinion, these dmilar
characteridics of extraocular muscle in sensory strabismus
and Duane retraction syndrome can explain the satisfactory
results achieved in our study with a lower amount of surgery
than the usua surgica dosage. However, this assumption
needs further evauation.

To the best of our knowledge, this study is the firgt to
report the results of re-operation in the affected eye of
patients with sensory heterotropia These results will be
helpful for surgeons to decide the surgica amount when
performing re-operation on the deviated eye in sensory
heterotropia. The limitation of our study was the reatively
smdl number of patients due to the lack of sufficient cases
of re-operation on sensory heterotropia. Further collaboretive
dudy on alage cohart of petients is needed to confirm our results.

In concluson, we obtained successful results for the
re-operation of the deviated eye in patients with sensory
heterotropia by usng a smdler amount of resection and/or
recesson than the surgicd dosage recommended for the
non-operated eye.
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