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Abstract

Background and Objective: To report the results of a prospective stud_v
to assess corneal topography changes after vitreo-retinal surgery
procedures.
Patients and Methods: Computer-assisted videokeratography using a
Topographic Modeling Systcmel ['l‘MS- l] were prospectively performed
before and after vitreo—rctinal surgery tvitrectomy with or without scleral
buckling) in 12 eyes [patients] \vith varied \'itreo~rctinal pathology
including cytomegalovirus (CMVJ retinitis. CMVerelatcd retinal
detachment. retinal detachment with and without proliferative \'itreo—
retinopathy. trauma. acute retinal necrosis. and inacular holc.
Preoperative and postoperative surface regularity index (SRI). surface
asymmetry index (SAI). and induced astigmatism were determined.
Results: Patients were followed for an average of4. l months (range: 2-
6 months). Mean preoperative SR1 \vas 0.58 (0.05— 1.06) and
postoperative SR1 was 0.77 [O.25e 1 .36]. Mean preoperative S/\I was 0.47
tO.24—O.93] and postoperative SAI was 0.59 (0.21-0.99). Mean induced
astigmatism was 0.3 diopters.

Conclusion: Even though no statistically significant difference was
found between preoperative SR1. SAI. or induced astigmatism and
postoperative SR1. SAI. or induced astigmatism: our study suggests
that the central corneal optical quality [SR1] and the asymmetricity of
the anterior corneal curvature (SAl] deteriorates after vitreo-retinal
surgery.
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Introduction
r r Vitreo-retinal pathology of eyes included

in the study (12 eyes)‘
It has been considered that vitreo-retinal

RRD 05 e essurgery causes corneal shape changes leading Y
to postoperative astigmatism.“*" Keratometric CM‘/‘related RD O2 eyes
studies have previously shown that the corneal Maeular Hole 01 eye
curvature changes after scleral buckling RRD + P‘_/R, O1 eye
surgery." *"' Although some studies have CMV Retmms O1 eye

Y

Table N° 1

regarded these corneal changes as clinically 9 rel?_te‘;gD eye
insignificant. the patients visual acuity is rauma ‘C e e
certainly impaired more severely than expected Total | 12 eyes
by the keratometric cylinder. This may be due
to Changes in corneal shape that are both r§>R=DRi§‘l?§l§lil1§?i§‘Il§~§ZT.'EWl‘E§5{§$?LiIlLl$TIlT‘i‘R'~fifiillliirregular and asymnlétc. liferative Viireo-retinopalhy. ARN = Acute Retina] :’\'eer<>sis

Table N° 2
Hayashi et al “conducted a prospective study
to investigate corneal shape changes due to vitl'¢°‘l'°n91Pl’°°°d"-"5 * P°l'f°"|1°din
scleral buckling surgery using computer— °Y¢5in°1“d°din 31¢ study (12 °Y°5)**
assisted videokeratography. They found that
eiret1nit'erential seleral buckling surgery Pr1ma1yPa;5Piana\/“iuectoniy 12 eyes
prodtiees prolonged irregular and asymmetric Silicone Oil ()5 eyes
corneal shape changes. whereas the patterns Gas [c3F3) ()5 eyes
ole tlie changes dil'l'ei'ed depending on the Pars Plana Len$@(‘[Qn1y ()2 eyes
bti<‘kling procedure used, Ganciclovir lmplam ()2 eygs

EEC + IOL O2 eyes
Our stiidy was designed to investigate the $Q1eralBuckling O2 eyes
indut-ed eoriieal shape changes alter vitreo-
retiiial siii'ger\' (\'ietreet0m\' with or without

_ _ _, y , ~ ' t _- I . , .< . * More than one pi'0('('( lift‘ was [)(‘l‘lOl‘lll(‘( in Li t'\'e~
'\( lU‘l1 bl“ l\hn~4) by uelng (mnpukm edseleted “ EEC + lOl. = l-Ixli‘;it'tipstil;ii' Cataract l-Ixti';ii'l1tiii tlllll
\'i(l(‘(Jk(‘l'2ll()QI'£l])h)'. Iiiti'atieiilai' Lens liiiplant. (Tl-'_ = I’erlliioropi'up;ine

criteria from this study included: l) history ot
previous scleral buckling surgery. 2] corneal
disease found in a slit-laiiip biomieroseopie

(foniptiti-r-assisted videokeratography usinga examination or TM5’1- and 3] Poor (l"1111l.\'
l<>p0gi'apliit' Modeling Systeni—l ('I‘MS—l: VideOkeralOgr'f‘Ph'
(ioiiiptited Anatoniy. New York. NY] were A P?1r§ Plillla "111'@(‘l°mY W115 Perlorlllvd 1151111‘. *1

])l'()!~i[)t‘('li\'(‘l_\'])(‘I'lt)l'lll(‘(ll)Clt)l"t’&lIl(l21l‘t13I‘\'llI‘L°0* Pmmler "‘lre°“5_ Cuuee [Stem l‘n5“'“"I‘em
I-vmm] guI_Q(.n, in 15 “(,5 [pmi(.mS) with varied Company.'St. Louis. MQ) in all palipnts. l.lll'-(1,
\.HH.(,,H.mm| l)m|m|()gy imqudmg 1.0 mm-wide selerotoinies were Ill2l(lt“tlSll1_g a

WIOn“.£u1(,\.il_uS (CMV) rHiniliS_ CMV1-elated mierovitreal [MVR) blade lroni to 13.5 nini
retinal detaeliiiient. retinal detaehiiient with P°51@l'i°f to lhf‘ llmbusr "me "lluslon 11"“ “"5
and \\'itlioi1t pr0li1ei"2iti\'e \'itreo-retinophaty. 5u‘Pred m ‘he'mere'lemPOm1quadrmm In “V0
tratiiiia. aetite retinal necrosis. an(l iiiacular P*‘11"Ill§~ 3 "1r““In1erenl"‘ll Seleml b‘md_ (Mun
“U10 (I~Hb|(, 1)’ A \,m_(.(.lmm, was port-Orn“.d in 240: Mira. Walthani, MA) was suturedmtli the
all eases with a circtiiiilerential seleral buckling lmsierior bOrdt'r1°('uled 12 mm poslenor to the
in ‘WU 01- [m.m_ »|\h<.__;(. (.yL.,_; W0“. an Op(.m1(.d limbus. In two patients. an extraeapsulai
on Sl.(-(-Kxssfllllv [W HM. authors D01“-(_(,n eataraet extraction with intraoeular lens
St-iiteiiilier 1996 and Mareli 1997. Exclusion imPlimt111i0" W35 P"1'f0m19d- 1" ‘W0 Pmiemg H

Patients and Methods
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_1anciclo\ir iiit_raociilar dece (Chiron Iiitraoptics.
lnine. CA) was implanted in the infero- temporal
quadrant after prolonging‘ the scleral incision
circiiiiifereiitialy to 5.5 inni. After \1'trectoiii)'. Three patients were excluded from the stud)‘

Results

iiqllid 5000 (‘@I‘l1i$l0i<(’$ (F5) 5iii(‘0ii9 Oil (Richard- because ofpoor qualitv vidcokcratogriiplis. Our
James. l.\JC.. Peabody. MA) was injected in five reiiiaiiiiiig 12 patients had an ti\'t~i";ige ;t§_"t‘ oi
eves and perfluoropropane [C;F<] gas in five 47.2 [19-Tl] years old. .>\ll paiticiits were
patients (Table 2). Hispanic. and 50% were iiiale. Paticiits were

followed for an a\'era_ic of ~l.l iiiontlis tr;iii_;c:
Computer-assisted \1'deol<ei'ato;raph_\" using‘ the 2-6 Ill01lll1S], Four patients \vere Llplltlllt‘ at the
TMS-l was performed before siir_1er_v as well as end of the siiijgical procediirc_ \vliilc S were
from 2 to 6 months after SLll'g'€l"_\' in all patients. phakic. Mean preoperative SRI was 0.58 0.05’
X9 p31ie1]1 had any Qther ()(‘1]l,';11' 5i1rg‘@1't' 1.06] ;1I1(l pOSlOpt‘I'tlli\'t‘ SR1 \\';1S U.// 0.2;)’
I_)@rfQrn1@d [_)Q[\\'@e1] p1'9Qp9]';11i\‘e and 1.36]. .\/161111 pl'COpt‘l'llll\'t‘ S;\l \\‘;lS 0.47 0.2-lr
pogtgpf-fa1i\'Q \'jd@Q]-(@r;1[Q‘ir3ph5_ t‘tll('l ].)OSlOpt‘l'1lll\'t‘ S:\i \\‘L1$ U459 [0.'ll'

0.99). Mean induced ttstigiiiiitisiii was 0.1}
The \ideokeratog'raph was taken three times \\ith di0P11‘l'5< NO 5ll“i$ii<‘11h_\' >‘i.ll1i1l*'1l1“ 1h_11“l'*‘l““‘
the TMSel at each \1'sit. The data from the liigliest “Y15 5°?" 1" Pl'<‘°P¢‘mll"° SRL 51“ “Y 1l“h“"“l

< 4 ,_‘-.'~ .\\ --\ ~ \~.‘>\“quality Kermograph O1 the ml-Ce \\'eft> 5101-ed m £1 tlbllgllldlllblll as t oiiipai t (lto postopt i .iii\ t §l\l.
TMS-1 computer. The stored data then \vere 5-‘\i~ °1'11ld11<‘@'d *‘$1l.‘~‘ll1l“‘~“l‘1-
processed into t\vo types of corneal lOp0fiI't‘tplli(‘
maps: l) the normalized scale niap and 2] The
differential map. Each cornea was sho\m iii the Selected C3595
normalized niap at 8\'(‘I‘_\' O.-1 diopters. The chaiigc
in the ke,ra.u_)‘Jhp.h bétween Ihe.preOptg_T1ii\_i6 The induced chaiiges iii toriical topo_4r;ipli_\'di1c
posmpemme ms“ was Shown m the 1 elemm to circuiiifereiitial scleral l)tlt'lilll1*‘ stir-i'ci\' were- . - s ~~ \map produced bv TMSVI software package. This _. > . ._ ‘_ ;_

" _ . e\aluated iisiiig tht (illltlt iiti.1l map. l tiiphtialsoftware package subtracts the topographic data (_0l_m__1l __'tet_pt_ninU_ _Um(N in .360“
_ t _ t . t . . .

of the prhoperauve map from Khoshpl the (Fi4'ure 1]. The lll~‘(‘ltl(‘t‘(i cliaiiges iii coriical
_pO§toPPr‘n_“e map and expresses the dmenme topofirapliv due to _g'anciclovir implant siii‘gcn'
In relralw pow“ as 3 color Coded map‘ In were evaluated usin" the differeiiti-il iirip. . 4 . -4 r~ ‘ ‘ '

dddmm,1' hwgphrzguve andfpostopemm 8 Suilgwi I’eripht‘ral corneal steepciiiiig on the (]lll1(ll'illll
regulahh m eh i Rh" Sur aCe_aSy1mheu_»V m (‘\ opposite to the implant was iioticc on oiic case
(SAIL and lhdhchd ashghlahslh were (Figiire 2-A) and on the saiiie sidc ofthc llllplltlll

‘ Ht" ' ' s ‘ 4 . , ,_ .delhrhhhhd Theshl1S‘the1hdexmatrepreb?1£E5 on another case [Figiii'e .2-B). llie iiidticcd
[he Sh‘ lace reg-hlahty 01 the cehtml horhea‘ 6 changes in corneal topo_gi'apli_\' dtie to coiiibiiicd
Shhhler [he Sh‘ hater is ‘he Cehthh Coma“ posteiiorvitrectoiiiy and cxtracapsiilar cataract
Olhlhal (lhihh-‘h qhe S/h _'5 the lhdex {hm extraction siii"geiy were evaluated tlSll1_L{ the
represents the asymmetricity of the anterior . -. . . . _ - - 4 .ditlei ential map. Coi iieal steepeniiig was notice
@°m¢3l (‘U“"¢hu1'e- The greater the SAL the more related to the linibal \voiiiid with llattciiitlfdj on
asymmetric is the anterior corneal curvature. the Opposite Side 01- the (.m_non lyiglll-L. 3]_ Th?

induced changes in corneal topo_<_{rapliv duc to
5l3ii51iF'<1i '=1"a1Y5i5 were Perfmmed to compare vitrectoniv surgeiv without aiiv other procedure
\’al'iO115 FUOUPS using Chi Square le51~ Ah except siiliconeioil or gasi injection were
an31Y5l5 were Prrormed using the Current evaluated usingthe differciitialiiiap. Peripheral
V@T5i01'15 Oi lhe Statistical Aha1Y5i5 5Y5l@m iSAS corneal steepeiiing and llatteiiing maybe related
h'15lilule~ C379)“ NC]~ An)’ difference in which to sclerotomy sites [Figure 4-A) were seen in
the P Value W88 b@i0W O-05 W415 Considered most cases. Another case with verv little
statistically signicant changes was seen (Figure 4-B). i
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Discussion topography due to circumferential scleral
buckilng showed corneal steepening almost in
360° was seen. The induced changes in corneal

Previous keratrometric studies reported that topography due to ganciclovir implant
scleral buckling surgery caused changes in demonstrated corneal steepening on the
the corneal curvature and induced quadrant opposite to the implant on one case
postoperative corneal astigmatism.“ *" Some and on the same side ofthe implant on another
researchers have suggested that the induced 9356- The induced (‘han§@$ in <‘0Tn(‘i1|
astigmatism is slight and transitory. and not topography due to vitrectomy and extra’
clinically significant.“ “' However. the induced capsular cataract extraction surgery revealed
astigmatism has been found to be irregular and corneal steepening related to the limbal wound
asymmetncii We believe that any kind ofvitreo- with attening on the opposite side of the
retinal surgerywill cause corneal changes and cornea. The induced changes in corneal
that a patient undergoing such a procedure will topography due to vitrectomy surgery without
develop important changes regarding his or her any other procedure except silicone oil or gas
refractive status. Our study was designed to injection showed peripheral corneal steepening
investigate the induced corneal shape changes and attening maybe related to sclerotomy sites
after vitreo-retinal surgery by u5ir1gc(m1puter- in most cases. However. some cases had very
assisted videokeratography. little changes.

ln addition. we analyzed changes of the SR1 Our analysis shows that the central corncal
and SAI produced by the TMS-l software optical quality [SR1] and the as_vmmetricit_\' oi
package to indicate quantitatively the the anterior corneal curvature [SAl) deteriorates
irregularity and the asymmetricity of the aftervitreo-retinal surgery.This stud_v suggests
postoperative corneas, The 5R1 is the index that vitreo-retinal surgery induce central
indicating the regularity of the central corneal curvature changes as well as asymmetric
Curvature. The SAI is the index expressing the peripheral changes. However. our numbers did
asymmetricity of the anterior corneal not reach statistical significance probably due
curvature. Wilson and Klycelliishowed that best to the small number of patients. ln addition.
corrected visual acuity was correlated we had a short follow-up ofonly up to 6 months.
significantly with SR1 and $A1_ Long term studies are necessary to determine

if these corneal changes persist over time. This
The induced changes in corneal topography information may be important in planning
due to vitreo-retinal surgery in our study were surgical repair of retinal detachments in
very variable. The induced changes in corneal Pati@I1t$ aftf 1'6ff8CtiV€ surgery.“
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7. Burton TC. Irregular astigmatism following episcleral
buckling procedure with the use of silicone rubber
sponges. Arch Ophthalmol 1973; 90: 447-448

References

i. Grupposo SS. Visual results after scleral buckling with
Siiicone impiom in Schepens CL, Regan CDJI eds‘ 8. Smiddy WE. Loupe DN, Michels RG. et al. Refractive
Controversial Aspects of Management of Retinal ¢h°n9e$ Qel $C|el<3| DUCWRQ 5U'99lV- AF¢h
Detachment. Boston: Little Brown &Co, 1965: 354-363 Ophthalmol 1989; 107: 1469-i47i

2. Wolter JR. Regular astigmatism resulting from retinal 9_ Hgyqshi i-| Hqyqshi Kl Nqkqg F, Hgyqshi i:_ COrneQ|
detochmentsurgeryinayoungmanwithadisinsertion. Shape changes after Sciei-0| buckiing surgew
J Pedriatr Ophthalmol Strabismus 1967; 4: 27-29 Ophthcmology 1997. 104. 8314337

3. MensherJH, Burton TC. Corneal curvature changes . . . . .

afterscleral buckling. In: Blodi FC,ed. Current Concept 10' D',n9e'de'n sA' Kwce SD‘ W"_5°n SE Quonmchve
in Qphihaimoiogy St Louis: CV Mosbyl 1974; 33_45 descriptors of corneal shape derived from computer-

assisted analysis of photokeratographs. Refract Corneal
4. Fiore JV Jr, Newton JC. Anterior segment changes Surg 1989: 5: 372-378
following the scleral buckling procedure. Arch
Ollhlhlmol 19701341234-237 ll. Wilson SE. l<lyce SD. Quantitative descriptors oi

corneal topography. A clinical study. Arch Ophthalmol
5. Rubin ML. The induction of refractive errors by retinal 199]. 109 . 34Q_353
detachment surgery. Trans Am Ophthalmol Soc 1975;

73: 452490 i2. Arevalo JF. Azar— Arevalo O. Retinal Detachment in
6 GOe| RI Crewdson J‘ chigne“ AH Astigmatism Phakic Eyes With Anterior Chamber lntraocular Lenses
following retinal detachment surgery. Br J Ophthalmol To coiled 39‘/9'9 MYODIQ (leell Am J OPhTh°|m°|- ll‘
1983; or 327-329 Press


