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SUMMARY

Purpose — to investigate the effect of horizontal
rectus muscle surgery for strabismus correction on
posterior corneal curvature.

Materials and methods

Posterior corneal parameters of patients who
underwent medial or lateral rectus muscle surgery
(muscle recession, resection or combination
procedures) were analyzed using a Pentacam device
(Pentacam Oculus Optikgerate, Wetzlar, Germany).
Tests were performed before and 1 month after
surgery. The amount of change (A) in these parameters
was compared between the groups that underwent
single muscle and two-muscle surgery.

Results

Fifty eyes of 40 patients were included in the
study. The mean age was 17.72+7.84 (5-36) years.
The mean best corrected visual acuity (BCVA) was
0.86+0.31 (0.1-1) in Snellen. The mean deviation
was 40.80+£8.50 (20-50) prism diopter. A single
muscle (medial or lateral rectus) recession operation
was performed in 24 of the eyes. Two muscle
surgeries (combination of recession and resection

surgery to the medial and lateral rectus muscles)
were performed on 26 eyes. In the whole group,
cornea back flat-keratometry (K1b) decreased from
-6.03+0.18 (-6.3-(-5.50)) to -6.01+0.20 (-6.40-(-
5.60)) (p=0.115). Cornea back-steep keratometry
(K2b) increased from -6.35+0.19 (-6.70-(-5.90)) to
-6.41£0.20 (-6.90-(-6.10)) (p=0.037). Cornea back-
mean keratometry (Kmb) remained constant at
-6.19+0.17 (p=0.868). Posterior corneal astigmatism
increased from 0.31+0.14 (0.1-0.6) to 0.33+0.16
(0.1-0.6) (p=0.276). AK2b was significantly higher
in the group that underwent two-muscle surgeries
(p=0.049).

Conclusion

Studies in the literature are mostly on the effect
of strabismus surgeries on the anterior corneal
surface. In our study, the effect of horizontal rectus
surgery on the posterior cornea was investigated. In
the short term, corneal back- steep keratometry was
significantly increased after horizontal rectus surgery.
This increase was greater in the group undergoing
two-muscle surgery.
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XULASO

Magsad — Capighigin korreksiyasi {i¢iin hoyata
kecirilon horizontal rektus ozslo corrahiyyasinin
posterior buynuz qisanin  oyriliyino  tosirini
aragdirmag.

Materiallar vo metodlar

Medial vo ya lateral rektus ozololori iiglin resessiya,
rezeksiyasi vo ya kombinasiya omoliyyati kecirmis
xastolorin posterior buynuz qisasinin parametrlori
Pentacam cihazi (Pentacam Oculus Optikgerate,
Wetzlar, Almaniya) vasitosilo tohlil edilmisdir.
Testlor omoliyyatdan ovval vo 1 ay sonra aparildi.
Bu parametrlordaki doyisiklik migdart (A) tok azalo
vo iki ozolo omoliyyati kegirmis qruplar arasinda
miiqayiso edilmisdir.

Natico

Tadqiqata 40 xastonin 50 gozii daxil edilib. Orta
yas 17,72+7,84 (5-36) ildir. Orta on yaxs1 diizoldilmis
gormo kaskinliyi (BCVA) Snellends 0,86+0,31 (0,1-
1) olmusdur. Orta sapma 40,80+8,50 (20-50) prizma
diopteri idi. Gozlorin 24-do tok azolo (medial vo ya
lateral rektus ozololori) resessiya omoliyyati edildi.
26 gozdo iki ozolo omoliyyati (medial ve lateral rektus
ozololorine resessiya vo rezeksiyanin birlogmosi)

aparilmisdir. Biitiin qrupda buynuz qisanin arxa diiz-
keratometriyast (K1b) -6,03+0,18 (-6,3-(-5,50))-
don -6,01+0,20-ya (-6,40-(-5,60)) (p=0,115) qodor
azalmigdir. Buynuz qisanin arxa-dik keratometriyast
(K2b) -6,35+0,19 (-6,70-(-5,90))-don -6,41+0,20
(-6,90-(-6,10))-a (p=0,037) yiiksoldi. Kornea geri-
orta keratometriya (Kmb) -6,19+0,17 (p=0,868)
soviyyasindo sabit qaldi. Arxa buynuz qisanin
astigmatizmi 0,31+0,14 (0,1-0,6)-dan 0,33+0,16
(0,1-0,6)-a (p=0,276) yiiksalib. Iki ozalo amoliyyat:
keciron qrupda AK2b ohomiyyatli doracods yiiksok
idi (p=0,049).

Yekun

Odobiyyatda aparilan arasdirmalar daha c¢ox
copgozlik omaliyyatlarinin buynuz qisanin  6n
sathing tosiri ilo baghdir. Todqiqatimizda horizontal
rektus omoliyyatinin posterior buynuz qisaya
tosiri aragdirildi. Qisa miiddotdo horizontal rektus
omaliyyatindan sonra buynuz qisanin arxa sothinin
dik keratometriyas1 shomiyyotli doracods artmisdir.
Bu artim iki azalo omaliyyati keciron qrupda daha
¢ox olub.

Acar sozlar: buynuz gisanin topoqrafiyasi, arxa buynuz qisa, ¢apgoz carrahiyyasi, horizontal diiz azala
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BJIMSTHUE XWUPYPI'MU TOPU30OHTAJIBHOM ITPSIMOIM MBIIIIBI HA 3ATHIOKO KPUBU3HY

POT'OBUILIbI

Ananva Ynusepcumem Anaaoouna Ketikyoama, Yuebno-ucciedosamenvckas b6onohuya, Anmanss,

Typyusal

Topoockas yuebno-uccnedosamenvcras bonvnuya Aoanst, Aoana, Typyus?
Yuebno-uccneoosamenvcrasn 6ononuya bypca FOxcex Uxmucac, bBypca, Typyus3

PE3IOME

Heap — V3yunts BIHsHKAE ONEpaliid HA TOPU30H-
TaJbHYIO MIPSAMYIO MBIIIILY Ha 33{HIOI0 KPUBU3HY PO-
TOBUIIBI IIPH JICYCHUN KOCOTTIa3HsL.

MarepuaJjbl 1 METOIBI

[TapameTpsl 3aiHel POrOBUIIBI NALIUEHTOB, IIEpe-
HECIIUX PELECCUI0 MEIUAIbHOM MU JIaTepallbHON
OPSMOM MBIIIIBI, PE3EKIHI0 U KOMOMHHPOBAHHYIO
OIEpaLUIO, aHAIIM3UPOBAIIU C IIOMOILBIO YCTPOiicTBa
Pentacam (Pentacam Oculus Optikgerate, Beryiap,

['epmanmust). AHau3bl TPOBOAMIUCH JI0 ONEPALlUU U
yepe3 OJIMH MecsI] 1ocie onepanuu. Bennunny us-
MeHeHUs (A) ATHX HapaMeTpOB CPABHUBAIU MEXIY
IpynIaMyu XUpypruyeckux BMEIIATEIbCTB HA OTHOM
Y IBYX MBIIIIIAX.

Pe3yabTarsl

B nccnenosanue Obutn BrItoueHs S0 a3 40 ma-
nuentoB. CpegHuii Bo3pact cocrabui 17,72+7,84 (5-
36) net. Cpemusisi OCTpOTA 3pEHUS C HAMITYUIIIeH Kop-
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pekmueit (BCVA) no tabnume CHeljieHa coCcTaBuIIa
0,86+0,31 (0,1-1). Cpennee OTKIIOHEHUE COCTABUIIO
40,80+8,50 (20-50) npu3menHbIX auonTpui. Onepa-
LS 110 PELIECCUM OAHOM MBIIIIBI (MEIUAIbHON WIH
JaTepabHOM MPSMOI MBIIIIIBI) OblJIa BBIIOJIHEHA HA
24 rnasax. Ha 26 m1a3zax BBIIIOJHEHBI JIBE MBIIIEY-
HBIE Omepaluu (COYeTaHue PEIECCHH U PE3CKIHH
MEIUaIbHON M JarepajibHOM MPsSMBIX MbII). Bo
BCEU TpyIe MOKa3aresb IUIOCKOW KepaToMEeTpHH
3amHedl moBepxHocTH poroBuilbl (K1b) cHusmics
¢ -6,03+0,18 (-6,3-(-5,50)) no -6,01+0,20 (-6,40-(-
5,60)) (p=0,115). IlepnieraukynsipHas KepaToMeTPHsi
3anHel moBepxHoctu porosuiibl (K2b) ¢ -6,35+0,19
(-6,70-(-5,90)) no -6,41+0,20 (-6,90-(-6)*10)) yBenu-
gunack (p=0,037). CpenHee 3HaueHUE KEPATOMETPHH
3aHel moBepxHocTH poroullbl (Kmb) ocraBanock

MOCTOSTHHBIM Ha ypoBHe -6,19+0,17 (p=0,868). 3a-
JHUWA pOTOBUYHBIM ACTUTMAaTU3M YBEIMYMICA C
0,31+0,14 (0,1-0,6) 10 0,33+0,16 (0,1-0,6) (p=0,276).
AK2b ObuT JOCTOBEpHO BHINIEC B TPYIIIE, IMEPEHEC-
el [Byxmbliiieunsie onepauu (p=0,049).

3akiouenune

WccnenoBanus B muTepaType B OCHOBHOM IOCBSI-
[ICHBI BIMSHUIO OTEPAIAN IO TIOBOMY KOCOTIIA3HS
Ha TEPEeIHIO MOBEPXHOCTh POroBHIbl. B Hamiem
WCCJIEJOBAHNN H3Yy4yaJloCh BIMSHHE OIEpaluy Ha
TOPU30HTAIBHOM MPSIMON MBIIIILIE HA 33/IHIOI0 YacThb
pOTOBHIIEL. B KpaTKOCPOYHOU MEPCIIEKTUBE YPOBEHB
K2b 3HaunTenbHO yBeNIWYHIICS MOCIHE ONepaluy Ha
TOPU30HTAILHOM MPSMON MBIIIIE. DTO yYBEJIIMUEHUE
ObUTO OOJIbINIE B TPYIINE, IEPEHECIIEH OMepaluio Ha
JIBYX MBIIIIAX.

KiroueBsble ciioBa: monozpaghus poeosuywl, 3a0HuUti omoen po2osuybl, XUupypeus Kocoenasus,
20PU3OHMANbHAA NPAMAS MbLUYA

The effects of surgical interventions on extraocular
muscles on corneal dynamics are a matter of curiosity.
In different studies, the effects of strabismus surgeries
on corneal and anterior chamber parameters have
been discussed [1-4]. After recession or resection
surgery, tension changes reaching the cornea through
the sclera are among the main causes of corneal
parameter changes after strabismus surgery [5]. The
Pentacam topography device with its 360-degrees
rotating Scheimpflug camera system is very useful
in determining corneal and anterior chamber
biomechanics.

In recent years, the role and effect of the posterior
cornea has gained importance in understanding
corneal biomechanics and biometric calculations.
For this reason, it is important to know the changes in
the posterior corneal curvature after horizontal rectus
muscle surgery, but there are not enough studies on
this subject in the literature.

Purpose - to investigate the effects of horizontal
rectus surgeries on posterior corneal curvature with a
Pentacam device.

Material and methods

Patients who underwent horizontal rectus surgery
between September 2022 and January 2023 were
examined. All patients underwent a comprehensive
ophthalmic examination including best corrected
visual acuity (BCVA), prism and cover test, slit lamp
examination. Patients with previous ocular surgery,
chronic ocular disease other than strabismus and

refractive disorder, and chronic systemic disease were
excluded from the study. A Pentacam device with
Scheimpflug camera technology (Pentacam Oculus
Optikgerate, Wetzlar, Germany) was used for corneal
topography. K1b (Cornea back- flat keratometry), K2b
(Cornea back-steep keratometry), Kmb (Cornea back-
mean keratometry), posterior corneal astigmatism
parameters were compared preoperatively and 1st
month postoperatively. Patients were classified as
those who had single muscle and two-muscle surgery.
The mean differences (A values) for the parameters in
which significant changes were detected in the whole
study group were compared between the two groups.
The A value for the variables was found by subtracting
the mean of the preoperative values from the mean
of the postoperative values. This research adhered to
the principles outlined in the Declaration of Helsinki
and was approved by the local institutional ethics
committee. Informed consent was obtained from each
participant or parent.

The corneal topography values obtained from
the same patient preoperative and postoperative
values were compared with the paired samples t
test. Ocular parameters of the groups that underwent
single and two-muscle surgery were compared with
the independent t test. SPSS Statistics for Windows,
(Version 21.0) software was used for the statistical
analysis, with p<0.05 accepted as statistically
significant.
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Results
Table 1
K1b, K2b, Kmb and posterior corneal astigmatism in the preoperative and
postoperative period
. Postoperative 1. Month
+
Preoperative Mean + SD (range) Mean + SD (range) p value
Ki1b (D) -6.03+0.18 (-6.3-(-5.50)) -6.01£0.20 (-6.40-(-5.60)) 0.115
K2b (D) -6.35+0.19 (-6.70-(-5.90)) -6.41+0.20 (-6.90-(-6.10)) 0.037
Kmb (D) -6.19+0.17 (-6.50-(-5.70)) -6.19+0.17 (-6.60-(-5.80)) 0.868
Posterior corneal astigmatism 0.31+£0.14 (0.1-0.6) 0.33+0.16 (0.1-0.6) 0.279

K1b: Cornea back- flat keratometry, K2b Cornea back-steep keratometry,

Kmb: Cornea back-mean keratometry,

D: Diopter. Paired sample t-test, p<0.05 statistically significant.
Results are denoted as mean + standard deviation (range).

AK?2b was significantly higher in the group that underwent two-muscle surgeries (p=0.049) (Table 2).

Table 2

K1b, K2b, Kmb, Posterior corneal astigmatism changes in the single
muscle and two-muscle groups

Single muscle (n=24) Two-muscles (n=26) p values
A K1b (D) (_O()Olo(i(())??)) 0.03+0.10 (0-0.10) 0.225
A K2b (D) (?0010 55 (())(1)?)) 0.04+0.08 (-0.10-0.10) 0.049
A Kmb (D) 0(82;(3)01)1 -0.014+0.04 (-0.10-0.10) 0.064
ﬁsg‘g’itgtii‘;fncor“eal (?6910;(())'.(1)3) 0.020.10 (0-0.20) 0.297

A K1b: Change in cornea back- flat keratometry,

AK2b: Change in cornea back-steep keratometry,

AKmb.: Change in cornea back-mean keratometry,
D: Diopter. Independet t-test, p<0.05 statistically significant.
Results are denoted as mean + standard deviation (range)

Fifty eyes of 40 patients (20 female:20 male) were
included in the study. The mean age was 17.72+7.84
(5-36) years. The mean best corrected visual acuity
(BCVA) was 0.86+0.31 (0.1-1) in Snellen. The
mean deviation was 40.80+£8.50 (20-50) prism
diopter. Twenty eyes had esodeviation, 30 eyes had
exodeviation. A single muscle recession operation
was performed in 24 of the eyes. Two muscle
surgeries (combination of recession and resection)
were performed on 26 eyes.

In the whole group, Klb decreased from
-6.03+0.18 (-6.3-(-5.50)) to -6.01+0.20 (-6.40-(-
5.60)) (p=0.115). K2b increased from -6.35+0.19
(-6.70-(-5.90)) to -6.41+0.20  (-6.90-(-6.10))

(p=0.037). There was no significant change in Kmb
(p=0.868). Posterior corneal astigmatism increased
from 0.31£0.14 (0.1-0.6) to 0.33+0.16 (0.1-0.6)
(p=0.276) (Table 1).

Discussion
There are many studies in the literature examining
corneal topographic changes after strabismus

surgery, but there is no consensus on how strabismus
surgery affects the cornea. Postsurgical changes in
the attachment position of the muscles, change in the
area of contact between the muscle and the sclera,
and the healing process after repositioning can also
cause changes in the corneal curvature [6,7]. In
present study, we examined the effect of strabismus
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surgery, which is rarely studied in the literature, on
posterior corneal topographic parameters. For this
hybrid Placido-Scheimpflug device is used with dual
camera system [8].

Different studies have reported flattening of
the adjacent corneal quadrant and reduced corneal
strength after horizontal rectus surgeries [2,9,10-13].
Noh et al. also found a decrease in K1 and an increase
in K2 and anterior corneal astigmatism at 1 month after
LR recession [6]. Lee et al. reported a decrease in K1
and an increase in K2 in the 1st week after horizontal
muscle recession and resection surgeries [10]. Bae et
al. found that K1b decreased in the postoperative 1st
week and increased in the 3rd month, but both were
not statistically significant. In the same study, K2b
was found to increase at the postoperative 3rd month,
but this increase was not statistically significant
[14]. We also found K1b decreased but this was not
statistically significant, K2b increased statistically
significantly at postoperative 1st month. This change
in K2b was statistically significantly higher in the
two-muscle surgery group than in the single-muscle

surgery group. A flattening incision on a meridian
in the cornea causes steepening 90 degrees away
from that meridian, this is known as the coupling
phenomenon [15]. Horizontal flattening and vertical
steepening of the posterior cornea after horizontal
muscle incision may be caused by a mechanism
similar to the coupling phenomenon.

Currently, the role of the posterior cornea in
determining keratometry in biometric measurements
has gained importance. A better understanding of the
effects of strabismus surgeries on posterior corneal
curvature may contribute to the interpretation of
topographic and biometric values of individuals with
a history of strabismus surgery.

Conclusion

In the short term after horizontal rectus surgery,
posterior corneal parameters are affected as well
as anterior corneal parameters. Cornea back- steep
keratometry was significantly increased. This
increase was greater in the group undergoing two-
muscle surge.
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