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[ Abstract] Objective To compare the fitting effect between rig gas-permeable contact lens (RGPCL) and
scleral lenses (SLs) in moderate and severe keratoconus eyes. Methods A cross-sectional study was performed.
Fifty-two eyes of 42 keratoconus patients were recruited in Henan Eye Hospital from September 2022 to September
2023. Based on steep keratometry ( Ks) value,patients were divided into moderate stage (48 D<Ks<55 D,28 eyes)
and severe stage (Ks=355 D,24 eyes). RGPCL and SLs were fitted normatively in all eyes. Fluorescein staining and
anterior segment optical coherence tomography were performed under a slit lamp. The distance between the central and
lateral centers of the lenses and the cornea,the centering of the lenses,the mobility of the lenses and the peripheral fit
of the lenses were observed. Best corrected visual acuity ( BCVA) converted to logarithmic minimum angle of
resolution, comfort score,wetness score and clarity score were recorded. Differences in the above parameters of each

patient between RGPCL and SLs wear were compared. The improvement of the above parameters after RGPCL and SLs
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wear was compared in moderate and severe patients. This study adhered to the Declaration of Helsinki. The study
protocol was approved by the Ethics Committee of Henan Eye Hospital ( No. HNEECKY-2019 [ 5]-04). Written
informed consent was obtained from each patient before any medical examination. Results After RGPCL wear, the
mean BCVA ,comfort, wetness, and clarity score were 0.19 (0.10,0.30),5.5(3.0,7.0) points,7.0(5.0,8.0)
points and 7.0(4.0,8.0) points, respectively. After SLs wear, the mean BCVA, comfort score, wetness score and
clarity score were 0.10(0.00,0.10),8.0(8.0,9.0) points,8.0(8.0,9.0) points and 8.0(6.0,9.0) points,
respectively. Compared with RGPCL wear, the BCVA, comfort score, wetness score and clarity score of SLs were
significantly improved (Z=-5.887,-6.064,-5.705,~-5.516;all at P<0.001). There was a moderate positive
correlation between BCVA and Kmax after SLs wearing (r, = 0.519, P<0.001 ), and had a moderate negative
correlation with TCT (r =-0.535,P<0.001). There was a moderate positive correlation between the clarity score of
the SLs and TCT (r,=0.303,P =0.029). In the moderate and severe subgroup analysis, BCVA, comfort score,
wetness score and clarity score were significantly improved after SLs wear compared to RGPCL (all at P<0.05). In
addition, the clarity score was significantly improved in severe keratoconus compared to moderate keratoconus ( Z =
-3.100,P=0.002).

limited extent. SLs can significantly improve patients” comfort, wetness and visual clarity while improving their BCVA.

Conclusions In patients with moderate to severe keratoconus, RGPCL can improve BCVA to a
[ Key words] Keratoconus; Therapy; Visual acuity; Scleral lens; Rig gas-permeable contact lens; Clarity
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Table 1 Comparison of baseline data between two groups
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P 0.207 0. 449 0.508 <0.001 <0.001 <0.001 0.507 0.320 0.941 <0.001

¥ : (a:Mann-Whitney U f55 ;b:X* K336 )
M 1 mmHg=0. 133 kPa

Note: (a:Mann-Whitney U lesl;b;/\/z test)
BCVA :best corrected visual acuity 1 mmHg=0. 133 kPa

Ks: BE U A1 [l 42 5 Kmax : Jie K Al 25 TCT o 9 50 A1 IR B2 5 SE - S8 28 BR B2 )2 5 BCVA : 5 57 I

Ks:steep keratometry ; Kmax: maximum keratometry ; TCT; thinnest corneal thickness; SE; spherical equivalent;
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contact lens
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®x5 PEE#MAE RGPCL 5T RHFEINE/S BCVA RERHEXESEE(M(Q,,0,)]
Table 5 Comparison of BCVA and sense score between RGPCL and scleral lenses
wear in moderate keratoconus [M(Q,,0,) ]

AT IR K BCVA FF A BE(43) TAE B (43) i I EE (43
RGPCL 28 0.10(0.10,0.22)  7.0(5.0, 8.0) 6.0(3.0,7.0) 7.5(6.0,8.0)
I 28 0.05(0.00,0.10) 8.0(7.0,10.0) 8.0(7.0,9.0) 8.0(6.0,9.0)
¢ 38.178 45.205 36. 421 9.537
Pl <0.001 <0. 001 <0. 001 0. 003

T CRAMBEAD)  RCPCL. Bl #5358 Sk A B b B s BCVA I AR BF IE L T

Note : ( Mixed effect model) RGPCL:rig gas-permeable contact lens;BCVA ;best corrected visual acuity

*x6 EEER#ME RGPCL 5ULEFEIKXEF BCVA RERHEAXTFSILE(MQ,,0,)]
Table 6 Comparison of BCVA and sense score between RGPCL and scleral lenses
wear in severe keratoconus [M(Q,,0,) ]

MR A7, PUIE 4 14 i B A R
IR S e AN B IO T T 4%
fih 5 PRI XEE ) ] AT IR 45 AT L
Ao A AR M X 4B T A Sl L AT
] T BE A R BTN E O
52 A £ M A0 5 2R 30 o LR 5
319, Al RE 2 4R, B A0 A T
AL W B D R R
K AE TR I A, 51 BB
75 HR 4 A E R (B ofE AR B, Hep
A 40 HR i ) 5 e LR 45 ) AR
P Al L, A0 A B R g ol X

iy 3, D o A R A RS

TR T IRk BCVA FPIEJE(5) T B (43) M (43) o o)

RGPCL 24 0.26(0.15,0.40)  6.0(5.3,8.0) 6.0(3.5,7.8) 6.0(3.3,7.0) LIRS B SN EE
TS 24 0.10(0.06,0.21)  8.5(8.0,9.0) 8.0(8.0,9.0) 8.0(6.3,8.8) P 55 A %45 &+ 7 RGPCL
1 35. 305 44.178 24,794 24.615 WL B 52 P il I 38 5 2 1 5
P <0.001 <0.001 <0.001 <0.001

R 5 1 R B R AR Y B B

e CGRA BT
Note ; ( Mixed effect model)

®7 ARAEEZARGPCL 5RRFIXE/FER BCVA REEHEXITSEELLER

[(M(Q,.0;) ]

Table 7 Comparison of BCVA and sense score differences between RGPCL and

RGPCL: fifl 1 25 U A 42 fish 856 s BOVA - e (B IE AL

RGPCL:rig gas-permeable contact lens; BCVA :best corrected visual acuity

g E e R IL . U BE R R H
e 7B T R AR E M,
5 1o A A U L 35 B, ol o A
HEHK BRI B3 R S AR Z
(] (49 18] B, T2 B 4 J5 J5E 114 7K R

scleral lenses wear in patients with different severities [ M (Q,,0,) ]

JZ AT AR P B R A LUK AL

» , . R e
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7 ~1.846 0. 860 ~0. 414 ~3.100 T & B, 91% By (8] 4 B 58 &
P fi 0. 065 0.390 0.679 0. 002 FoRE R 10 h FLRE AL [ F

7 : (Mann-Whitney U #5568 )
Note: ( Mann-Whitney U test)
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