Lo atStE(X| 2020 X 61 ® H 6 5

J Korean Ophthalmol Soc 2020;61(6):597-602

ISSN 0378-6471 (Print) - ISSN 2092-9374 (Online) . ,
https:/doi.org/10.3341/jk0s.2020.61.6.597 Original Article

ZIolo|M4E S5 ARISD B4 THIE 0183 2kl

i B |

The Use of a Dynamic Scheimpflug Analyzer to Measure Changes of
Post-keratoplasty Corneal Biomechanical Properties
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Department of Ophthalmology, Yonsei University College of Medicine, Seoul, Korea

Purpose: To evaluate the biomechanical properties of corneas using a dynamic Scheimpflug analyzer (Corvis ST) after penetrat-
ing keratoplasty (PKP) and Descemet’'s membrane stripping keratoplasty (DSEK).

Methods: The medical records of 11 eyes that had undergone PKP (PKP group) and 11 eyes that had undergone DSEK (DSEK
group) from March 2017 to March 2018 and the results were compared with 20 eyes of the control group. All patients’ corneal bi-
omechanical properties, including a deformation amplitude ratio of 2.0 mm (DA ratio 2.0 mm), integrated inverse radius
(IntinvRad), stiffness parameter at first applanation (SP-A1), and Ambrosio relational thickness through the horizon meridian
(ARTh) were measured and compared with those of the normal control group. In addition, biomechanically corrected intraocular
pressure (bIOP) measured by the Corvis ST was compared with intraocular pressure measured by a Tono-Pen Applanation
Tonometer (IOP-Tono-Pen).

Results: In the PKP group, the biomechanical properties using the Corvis ST showed a significantly lower DA ratio 2.0 mm,
SP-A1, ARTh, and IntinvRad, compared with those of the control group. However, in the DSEK group, only ARTh was sig-
nificantly lower than that of the control group.

Conclusions: Corvis ST can be used to measure the change of corneal biomechanical properties after corneal transplantation.
J Korean Ophthalmol Soc 2020;61(6):597-602
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Z| g A (best corrected distance visual acuity, BCVA),
A5 22 E(RK-F2, Canon, Japan), - t}}-3-*|(spherical
equivalent, SE) Tono-Pen” (Reichert Technologies, Depew,
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PKPTT_LO] 55.36 + 18.24A4], DSEK+-2 63.18 + 9.204]], T
Zto] 47 5842 + 81041, AJu|e} AFolle 2
3k zJol7h gtk tiERe] BCVAE 0.35 + 0.42 loga-
rithm of maximal angle of resolution (logMAR)©]%l S
4% 3 g & BCVAE PKP{Loﬂ/\ﬂ 1.20 £+ 0.54 logMAR,
DSEK#9] =& 3t & & BCVA+ 0.61 + 0.29 logMAR
2 % 2 we gzay saste] gejst Zolst glgirt
(p<0.01, p=0.02) (Table 1).

T4 T Pt SRR PKPollA] 564.36 £ 67.47 pm,
DSEK#o|A4] 611.73 £ 110.78 ym= PKP+Et} DSEK+-
o Ht FHAEA 4737 pm AL A0 24
Qo EAFHoR Gou|dt ol §ITHp=0.31). =

Table 1. Baseline characteristics

& ¥ Corvis ST &3 -
17} PKPE, DSEKES 7H7b H|Wa| Kol Bt 217+
HEAlE ORI AtolE yEhfA] edgitt. PKPw-2k DSEK
]| A} Tonopen U3 ¢HIAZ =23 ¢FQHIOP-Tonopen)
o] bIOPo|| vlsiA A SA =AU, FAX] 4
gl9lth. 2o v A= PKP DSEKF: H%
IOP-Tonopen®} bIOP2] -§-2J5t Z}o]= (1%ItHTable 2).

Corvis STS O]_Q_ ]—O:] 21-16]' 7]—D]—_,] }\Hodo]—)(-] E/\‘] 0
H| 3 A3k DA ratio 2.0 mm:= PKPof|A] 3.94 £ 1.12 mm
& 2] 4.62 £ 0.57 mmof| H|s] FoJetA Agfont
(p=0.02), DSEKL-L- 4.52 + 0.53 mm= )27} 993
2tol7} 12thp=0.87). SP-Al 3+ PKPLo|A 84.11 +
30.88% w0 w3 §-J5HA Zkthp<0.01). DSEK+
= 128.89 £ 16.74=2 tjz2tof H|g| 27| SAEUSY, &
AZ o Golah 2ol GTHp=0.09).

ARThE PKPof|A 165.69 + 120.56 9 DSEK<-ol| A

Characteristic Goniol PKP DR

Value Value p-value Value p-value
Age (years) 58.18 + 8.10 55.36 + 18.24 0.22 63.18 + 9.20 0.18
Sex (M:F) 9:11 6:5 1.00 5:6 1.00"
SE (D) -1.66 + 3.53 -8.28 + 11.99 0.72" -1.28 +2.30 0.82"
BCVA (logMAR) 0.35 + 0.42 1.20 + 0.54 <0.01 0.61 + 0.29 0.02"

Values are presented as mean + standard deviation or number.

PKP = penetrating keratoplasty; DSEK = descemet’s stripping endothelial keratoplasty; M = male; F = female; SE = spherical equivalent;

D = diopters; BCVA = best-corrected visual acuity; logMAR =
"Mann-Whitney U-test; 'Fischer’s exact test.

logarithm of the minimum angle of resolution.

Table 2. Comparison of postoperative intraocular pressure measured by non-contact tonometer and Corvis ST

Parameter Control PKP ] DSEK _
Mean + SD Mean + SD A p-value Mean + SD A p-value
IOP-Tonopen (mmHg) 16.42 + 2.78 17.91 + 8.62 1.49 0.67 16.86 + 3.79 0.44 0.86
bIOP (mmHg) 14.55 + 1.80 16.43 + 8.56 1.88 0.61 14.04 + 4.61 -0.51 0.99
CCT (um) 554.47 £ 33.67 564.36 + 67.47 9.89 0.38 611.73 + 110.78  57.26 0.10

PKP = penetrating keratoplasty; DSEK = Descemet’s stripping endothelial keratoplasty; SD = standard deviation; A = difference from the

control group; IOP =
*Mann—Whitney U-test.

intraocular pressure; bIOP = biomechanically corrected intraocular pressure; CCT = central corneal thickness.

Table 3. Differences in dynamic corneal response parameters between the control group, the PKP group, and the DSEK group

Parameter Control PKP _ DSEK ]
Mean + SD Mean + SD p-value Mean + SD p-value
DA ratio 2.0 mm 4.62 + 0.57 394 £+ 1.12 0.02 4.52 + 0.53 0.87
SP-Al 116.47 + 17.24 84.11 + 30.88 <0.01 128.89 + 16.74 0.09
ARTh 539.95 + 150.70 165.69 + 120.56 <0.01 241.09 + 119.03 <0.01
IntInvRad 9.07 + 1.38 7.58 +2.13 0.04 9.77 + 1.47 0.12

PKP = penetrating keratoplasty; DSEK = descemet’s stripping endothelial keratoplasty; SD = standard deviation; DA ratio 2.0 mm = de-
formation amplitude ratio 2.0 mm; SP-A1 = stiffness parameter at first applanation; ARTh = ambrosio relational thickness through the hori-

zontal meridian; IntlnvRad = integrated inverse radius.
"Mann-Whitney U-test.
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