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Changes of anterior segment parameters after horizontal rectus
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Background: To record the corneal, and anterior chamber depth changes after performing recession
versus resection of horizontal recti muscles.

Methods: Consecutive patients who underwent isolated lateral rectus muscle recession or resection
February 2014 to January 2015 were prospectively studied. Refractive error (spherical equivalent); K1, K2,
and mean k reading, anterior and posterior corneal elevation; and anterior chamber depth were measured
(Pentacam) before, 1 month, and 3 months after surgery. Patients who could not maintain reliable fixation
and those with a history of eye surgery were excluded. Pre- and postoperative measurements were compared
by analysis of variance.

Results: A total of 36 eyes of 23 patients (average age, 16 years) were included. Rectus muscle recession
was performed in 24 eyes; and resection was performed in 12 eyes. Statistically significant changes in mean
keratometry of recession group only. Central anterior elevation, and central anterior chamber depth were
significant when both groups are compared at first month after surgery. Changes became regressive at the
end of the third month. Although a significant change of central anterior elevation persisted.
Conclusions: In recession group, the mean K was the only statistically significant variable by the first
postoperative month. Comparing the both groups, the anterior corneal elevation, and central anterior
chamber depth revealed a significant difference by the end of the first postoperative month. After 3 months,

all parameters showed a statistical insignificant difference between the recession and resection groups except

the anterior corneal elevation.
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Introduction

The main objective of strabismus surgery is to improve
the visual axis alignment of the eyes and as well restore
binocular single vision (1). Many researchers reported in
the literature astigmatic and refractive changes after routine
strabismus surgery, which may contribute to a negative
impact on the visual acuity. However, the exact influence
of strabismus surgery on refraction, corneal, and anterior
chamber parameters is controversial. Some concluded
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postoperative myopic shift with steepening of the cornea
(2,3), others found hypermetropic with flattening (4).
Others found no changes of corneal parameters (5,6).
Moreover, astigmatic changes after routine successful
strabismus surgeries were recorded and still debatable.
Some authors considered a decrease in the meridian power
of the recessed muscle (7-9), while others found an increase
of this meridian power (5). Regarding the duration of
these changes; some reported non-considerable (2) and
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temporary (7) effects. Whereas others concluded
significant (7) and long-term changes (4,10).

Despite the published results of this topic, the role of
extraocular muscle (EOM) tension on corneal shape and
parameters is still a matter that has limited coverage in the
literature, plus the exact impact of the EOMs contraction
and relaxation on corneal topography is still poorly
understood. So, the current study was designed to record
the corneal changes, and anterior chamber depth changes
after performing recession versus resection of horizontal
recti muscles.

Methods

Patients attended to the outpatients’ clinic of Mansoura
Ophthalmic Center. They underwent Strabismus surgery,
either isolated recession or resection of horizontal recti. (23
cases — 36 eyes) were enrolled prospectively from February
2014 to January 2015. Excluded patients were uncooperative
patients to maintain fixation during Pentacam examination.
Informed consents and ethical approval were obtained, and

adhered to the Declaration of Helsinki (IRB: R/17.05.119).

Performing the strabismus surgery

Surgeries were performed in the operating theater of
Mansoura Ophthalmic Center, Mansoura University. And
all performed under general anesthesia. The surgery was
performed through a conjunctival incision (limbal incision).
Dissection of Tenon’s capsule, episcleral tissues, and
intermuscular septum to isolate the horizontal recti muscle.
Conventional recession to the new adjusted scleral insertion
site was performed using double-armed 6/0 Vieryl suture.
Conventional resection was performed by excision of the
adjusted amount of the muscle and reinserted at its normal
scleral insertion site by using double-armed 6/0 vicryl
suture. The sutures were tied securely with 3-2-1 knot both
at recession and resection.

Recording of anterior segment parameters

All patients were examined preoperatively by Scheimpflug
corneal tomography (topography modeling system, Tomy,
TMS-5). Applying the Ring-Topo mode first, aligning
the refraction of the laser light on the center of the first
mire ring automatically for TMS-5 measurement. The
unit avoids the offset of the alignment in addition to the
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patient blinking problems with a very short image capture
time of 0.5 sec. The TMS-5 automatically captured
multiple slices by focusing the alignment light on the
center of the cornea as it does with Ring Topography (in
the Scheimpflug mode,). The time needed to measure this
mode is approximately 0.5 to 1.0 seconds. The patients
were properly positioned on the chin rest with a forehead
strap and asked them to blink several times and stare
at a fixed target. After obtaining the proper alignment,
automatic release mode was started. The images were
captured (4 images maximum/each eye), 0.5 sec/image.
The Pentacam maps were recorded and analyzed. The
posterior and anterior corneal surface parameters were
analyzed by a Scheimpflug system, including corneal
dioptric power at the flattest meridian in the 3-mm central
zone (K1), corneal dioptric power in the steepest meridian
in the 3-mm central zone (K2) and mean corneal power
in the 3-mm zone (mean K). A pachymetric map was also
analyzed, including the central corneal thickness (CCT) at
the apex of the geometric center and corneal thickness at
the thinnest point. Scheimpflug images of the patients were
performed just before surgery, one month, and 3 months
postoperative. For Pentacam measurements, the patient sat
on a chair and the patient’s chin was placed on the chin rest
and the forehead was pressed against the forehead strap in
standard dim light condition. The patients were instructed
to maintain fixation into a black spot in the middle of the
fixation beam, with keeping opened eyes. During that, the
researcher watched the monitor and brought the image to
be centralized within the aiming circle, and focused. When
a satisfactory clear image was obtained; the instrument
automatically recorded the Scheimpflug images. The soft
reconstructed the three-dimensional image and calculated
the parameters of the anterior chamber. Therefore, main
outcomes were: Keratometry values in the steepest and
flattest meridians (K1, K2), mean K, central anterior
chamber depth (CACD), central anterior corneal elevation
(CACE), central posterior corneal elevation (CPCE).

Results

This study included 36 eyes of 23 patients, 24 eyes were
performed isolated horizontal rectus muscle recession
(group 1), and 12 eyes were performed isolated muscle
resection (group 2). Demographic data of all patients are
shown in Table 1. The difference between preoperative
anterior segment parameters of both groups was
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Table 1 Preoperative data of all patients nonsignificant as shown in 7iable 2. The parameters were
Parameters Number measured one month, and three months postoperative,
Patients/eyes 23/36 the results were compare?d' within each group (Tables 3,4).
It showed that non-significant changes of all parameters
Age . .
of the resection group by preoperative, one month, and
Range (years) (mean + SD) 8-29 (16.2+4.75) three months postoperative. While recession group showed
Sex significant changes of the mean k reading after one month,
Male 13 but it became nonsignificant after 3 months. Comparing the
parameters of both groups after one month and 3 months
Female 10 showed significant changes in both CACD, and CACE after
Type of strabismus one month. CACD became non-significant after 3 months,
Sensory exotropia 8 eyes while CACE still significant, as shown in Tables 5,6.
Sensory esotropia 4 eyes
Intermittent exotropia 16 eyes Discussion
Alternating esotropia 8 eyes The relations between strabismus surgery and refractive
Recession 24 eyes ch?nges are controversial, some reported major changes of
astigmatism up to 60% of patients (11). Others reported a
Lateral rectus recession 14 eyes . . .
weaker relation between both, with the result, a transient
Medial rectus recession 10 eyes astigmatic change after horizontal rectus muscle surgery
Resection 12 eyes (4,12). Corneal parameters changes after strabismus
Lateral rectus resection 6 eyes surgery may be secondary to tension perforr.ned by the
extraocular muscles on the sclera and transmitted to the
Medial rectus resection 6 eyes

cornea (5,8,13). The hypothesis of flattening of the cornea

Table 2 Preoperative parameters of both groups

Parameters Groups Mean + SD 95% ClI of the difference P value

Central Anterior Chamber Depth Recession 2.8115+0.1788 -0.5074-0.2095 0.285
Resection 2.7100+0.24037

Central Anterior Elevation Recession 4.231+0.992 0.10852-1.553 0.125
Resection 4.200+0.843

Central Posterior Elevation Recession 0.1154+1.558 —4.483-1.685 0.111
Resection 0.2001+1.686

K1 Recession 43.132+8.74 —7.04-4.327 0.63
Resection 44.490+1.189

K2 Recession 43.814+1.21 —-0.3277-1.4226 0.212
Resection 43.266+1.014

Mean k Recession 44.281+0.999 -0.30268-1.2257 0.228
Resection 43.820+1.041

Spherical equivalent Recession 0.5+1.03 -1.072-2.8717 0.153
Resection 0.04+0.4887
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Table 3 Preoperative and postoperative parameters of recession group (24 eyes)
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Parameter Preoperative 1 month P1 3 months P2
Central Anterior Chamber Depth 2.81+0.178 2.86+0.245 0.29 2.753+0.371 0.33
Central Anterior Elevation 4.23+0.992 4.192+0.895 0.824 4.65+1.12 0.05
Central Posterior Elevation 0.115+3.55 0.115+3.5 0.942 0.116+3.69 0.855
Keratometry
Mean k 44.28+0.99 44.01+1.14 0.003* 44.19+1.1 0.07
K1 43.132+1.174 44.84+1.21 0.89 44.81+£1.33 0.09
K2 43.813+1.205 43.48+1.066 0.29 43.38+1.14 0.65
Spherical equivalent 0.5+0.1026 0.52+0.225 0.824 0.51+0.244 1.00
*Statistically significant.
Table 4 Preoperative and postoperative parameters of resection group (12 eyes)
Parameter Preoperative 1 month P1 3 months P2
Central Anterior Chamber Depth 3.710+0.24 2.708+0.09 0.25 2.70+0.53 0.40
Central Anterior Elevation 3.4+0.84 3.4+0.84 1.00 3.4+0.843 1.00
Central Posterior Elevation 0.20+1.6 0.213+1.4 0.105 0.201+1.02 0.332
Keratometry
Mean k 43.82+1.04 43.57+0.82 0.189 43.65+0.88 0.380
K1 44.49+1.189 44.05+0.9555 0.198 44.05+0.73 0.174
K2 43.26+1.014 43.144+0.935 0.724 43.26+1.01 1.00
Spherical equivalent 0.4+0.488 0.403+0.488 0.822 0.4+0.488 1.00
Table 5 Comparison of the parameters at 1 month between the two groups
Parameters Groups Mean+ SD 95% Cl of the difference P value
Central Anterior Chamber Recession 2.860+0.2452 0.011*
Depth Resection 2.708+0.0878
Central Anterior Elevation Recession 4.1923+0.8952 0.12547-1.4591 0.021*
Resection 3.200+0.8432
Central Posterior Elevation Recession 0.1154+3.558 —4.331-0.96133 0.204
Resection 0.213+1.449
K1 Recession 44.848+1.213 —-0.0759-1.664 0.072

*Statistically significant.

during convergence has been accepted as an important
documentation of the effect of extraocular muscle tension
on the cornea (12). Pentacam as a specific three-dimensional
analyzer that allows accurate assessment of keratometric
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reading, anterior and posterior corneal elevation, anterior
chamber depth (14). We use it for accurate measurement of
anterior segment changes after rectus muscle surgery. Our
study compared the effect of rectus muscle resection versus
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Table 6 Comparison of the parameters at 3 months between the two groups
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Parameters Groups Mean + SD 95% Cl of the difference P value

Central Anterior Chamber Recession 2.753+0.3718 —-0.59146-0.04315 0.088

Depth Resection 2.700+0.05301

Central Anterior Elevation Recession 4.253+1.1293 0.4514-2.056 0.021*
Resection 3.200+0.8433

Central Posterior Elevation Recession 0.11682+3.698 -4.264-1.0795 0.234
Resection 0.2011+1.0258

K1 Recession 44.818+1.336 -0.1441-1.681 0.096
Resection 44.05+0.738

K2 Recession 43.379+1.1411 -0.7226-0.95305 0.782
Resection 43.264+1.010

Mean k Recession 44.197+1.104 0.24837-1.3422 0.171
Resection 43.650+0.888

Spherical equivalent Recession 0.51+0.244 0.03124-0.6724 0.162
Resection 0.40+0.488

*Statistically significant.

recession on corneal parameters and CACD, we found a
transient change of mean K of the recession group at the
end of 1" month, that return non-significant at the end of 3
months, this may be explained by Kwito et 4/., they reported
that the weakening of rectus muscles may cause corneal
flattening and a decrease in power of all meridians (15).
Also, it was found that no correlation between the
amount of surgical recession and refractive changes
postoperatively (16). While in the resection group there was
nonsignificant changes of the mean K till the end 3 months.
This was in the consistency of many reports that found
increasing of keratometric reading early postoperative
and decrease to its former value after 3 months. In rare
cases induced significant keratometric changes may persist
that requires a subsequent correction (17).When we
compare both recession and resection groups we found a
significant difference in the CACE, this may be explained
by corneal flattening that was observed after recession
surgery, while steepening was induced after performing a
resection (5,7,11). This may explain significant CACE that
was found in resection group in comparison to recession
group. A study was performed to compare a single recession
and resection plus resection of horizontal muscles, they
reported in their results that altered muscle tension did
not perform any effect on corneal parameters in a group of
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single muscle recession, while in a recession plus resection
group there were changes in the parameters (18). CACD
was significantly changed in the end of the first month
when we compared both groups but returned nonsignificant
after 3 months. This was in association with many studies
they found significant changes of anterior chamber
parameters, that returned to baseline (18,19). The etiology
of early anterior segment parameters changes within the
first month is unknown but could be due to postoperative
tissue edema, the healing process, interruption of the
ciliary body circulation, and changes of muscle tension
that affect remodeling of the cornea. The regression of the
parameters after 1 month may be due to the compensation
by other quadrants of the eye, or due to the resolution of
the effect of surgical trauma. Tissue healing and remodeling
did not occur within one month, but still, occur up to
3-6 months (19). In our study return of most of the
parameters to the preoperative baseline occurred at the end
of 3 months, except central anterior corneal elevation it
remained significant. So, longer follow-up was a limitation
of this study for clearer documentation.

Conclusions

In recession group, the mean K was the only statistically
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significant variable in the first month after surgery.
Comparing both groups, the anterior corneal elevation,
and central anterior chamber depth revealed a significant
difference by the end of the first postoperative month. After
3 months, all parameters showed a statistically insignificant
difference between the recession and resection groups
except the anterior corneal elevation.
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