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[ Abstract] Objective To evaluate the effects of static eyeball rotation and decentration of lenticule on
astigmatism correction in femtosecond small incision lenticule extraction ( SMILE) by using standardized vector
analysis.  Methods A series of case observation study was performed. A total of 128 eyes from 73 myopic
astigmatism patients undergoing SMILE from January to April 2019 in Henan Eye Hospital were enrolled. The
preoperative spherical equivalent was —2.25 to =7.75 DS, and the astigmatism was —0. 25 to —3. 75 DC. The absolute
value of the static rotation intraoperatively was measured by WASCA aberrometer, CRS master and MEL80 excimer
laser system. The decentration of lenticule was measured and calculated according to Pentacam corneal topography and
operation video. The visual acuity, refraction, corneal topography, and target induced astigmatism vector ( TIA) were

measured and calculated preoperatively and 1 week, 1 month and 3 months postoperatively. The results of manifest
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refraction were used to calculate surgically induced astigmatism vector ( SIA) , magnitude of error ( ME) , absolute
value of angle of error (| AE 1), absolute value of difference vector ( IDV 1), correction index ( Cl) and index of
success (IS) three months postoperatively. Written informed consent was obtained from each patient before the
surgery. This study protocol was approved by Ethic Committee of Henan Eye Hospital.  Results The absolute value
of intraoperative static rotation was 2. 75° (1.26°,4.48°) ,decentration of lenticule was (172+87) wm and TIA was
0.69 (0.44,1.35) preoperatively. The SIA was 0.67 (0.42,1.10),ME was 0.10 (0.00,0.26) DC, | AE | was
0.35° (0.00°,9.47°) ,1DVlwas 0.25 (0.00,0.50) ,CI was 0.91 (0.72,1.00),IS was 0.23 (0.00,0.56) three
months postoperatively. The differences of static eyeball rotation angle, ME, DV |, CI between different astigmatism
groups , the difference of decentration of lenticule between different static eyeball rotation groups,and the differences of
static eyeball rotation angle, ME, [AEl, I DV |, CI and IS between different decentration groups were statistically
significant (all at P<0.05). The decentration of lenticule was positively correlated with static eyeball rotation (r, =
0.39,P<0.01) ,and with IDVI (r =0.31,P<0.01).

astigmatism. The static eyeball rotation and the decentration of lenticule are slight. The decentration of lenticule may

Conclusions SMILE is effective procedure in correcting

have a relationship with static eyeball rotation and the difference vector of astigmatism.
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Figure 1 The measurement of static eyeball rotation in supine
position intraoperatively The value of the static eyeball rotation was
measured by WASCA aberrometer, CRS master and MEL80 excimer laser

system
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Figure 2 The measurement of lenticule decentration A :The distance between the pupil center and corneal reflex

point of visual axis was calculated according to topography B :Rectangular coordinate with the pupil center as the origin

after rotating figure A for 180 degrees was established C:The same rectangular coordinate on the capture of surgical

-H»%: H ﬁﬁ%ﬁ(j‘ﬁ%i(target video was established as figure B, the distance between the lenticule center and the pupil center was measured and

induced astigmatism vector,

calculated , and then the value of lenticule decentration was calculated
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Figure 3 The scatter plot between the preoperative and intraoperative pupil
diameters ( Pearson linear correlation analysis, n= 128 ) The preoperative and

Figure 4 The

scatter plots between the decentration of lenticule and the deviation of lenticule from

intraoperative pupil diameter was positively correlated (r=0.56,P<0.01)

pupil center or the static eyeball rotation ( Spearman rank correlation analysis,n=128)

A :The decentration of lenticule was positively correlated with the deviation of lenticule from
pupil center(r =0.38,P<0.01)
with the static eyeball rotation (r, = 0.39, P <0.001)

B:The decentration of lenticule was positively correlated
Figure 5 The scatter plot

between the decentration of lenticule and IDV | ( Spearman rank correlation analysis,n =
128)

0.001)

The decentration of lenticule was positively correlated with the [ DV I (r =0.31,P<

IDV | ;absolute value of difference vector
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Table 1 Comparison of the results of vector analysis between different astigmatism groups

- i AR S A B0 ME o IAE| A DV 4 cl u IS d
B IM(Q1,05),°1" (meanxSD,pm)" [M(Q,,Q;),DC] (M(Q,,05),°] [M(Q,,05)] [(M(Q,,05)] [(M(Q,,05)]

EEBORA 66 2.28(1.06,4.26) 164185 0.00(0.00,0.17)  0.00(0.00,25.03)  0.25(0.00,0.50)  1.00(0.65,1.00)  0.39(0.00,1.11)

REEHORAL 62 3.11(1.76,4.70) 18090 0.25(0.05,0.49)  1.36(0.00, 5.31)  0.26(0.25,0.50)  0.81(0.72,0.95)  0.23(0.14,0.37)

2/ 0 -2.47 -0.99 -5.70 -1.52 -3.06 -3.30 -1.01

P <0.05 >0.05 <0.05 >0.05 <0.05 <0.05 >0.05

V(" Wilcoxon Z4 2Bk HIKGI ;" S BEA 0 K B6)  ME 25 IR B ; | AR | 3525 A B IO 46 X (85 | DV | 2% 5 52 B 46 X4 5 CL: 5 TE 4 805 1S 13 45 44
Note: (" ; Wilcoxon signed rank sum lest;h :Independent sample ¢ test) ME :magnitude of error; | AE | ; absolute value of angle of error; DV | ;absolute value

of difference vector;Cl;correction index;IS:index of success
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Table 2 Comparison of the results of vector analysis between different static eyeball rotation groups

i ﬁE HOE y it O ME [AE| “ IDVI 1 Cl ‘. IS u

o [M(Q,,0,),DC]"  (meansSD,um)" [M(Q,,05),DC1" [M(Q,,05),°] [M(Q,,05)] [M(Q,,05)] [M(Qy,05)]
BB A 72 -0.75(-0.50,-1.44) 145+85 0.00(0.00,0.25) 0.00(0.00,12.12) 0.25(0.00,0.50) 1.00(0.76,1.00) 0.22(0.00,0.59)
TEEEEH 56 -1.00(-0.50,-1.50) 206+82 0.16(0.00,0.37) 1.90(0.00, 7.64) 0.25(0.00,0.50) 0.88(0.68,1.00) 0.28(0.00,0.53)
Z/t -1.05 -3.89 -0.94 -0.65 -1.18 -0.83 -0.65
Pl >0. 05 <0.05 >0. 05 >0. 05 >0.05 >0. 05 >0. 05

s (" Wilcoxon 255 B A ;" ST BEAR ¢ K00 ) ME AR50 3 | AE | 3525 M1 B 9 4061 1DV |2 9% 5 S04k P 2 011 5 CL 97 AE 4850 1S IR 48 5
Note: (*: Wilcoxon signed rank sum test;" :Independent sample ¢ test) ~ME : magnitude of error; | AE | ;absolute value of angle of error; | DV | :absolute value

of difference vector; CI;correction index;IS:index of success
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Table 3 Comparison of the results of vector analysis between different decentration groups[ M(Q,,0,) ]

gl 1314 #OEEE(DC) AT M) ME(DC) IAET() IDVI Cl IS

BEEROH 79 -0.75(-0.50,-1.50) 1.78(1.13,3.90) 0.00(0.00,0.25) 0.00(0.00, 7.17) 0.25(0.00,0.50) 1.00(0.80,1.00) 0.19(0.00,0.55)
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s (Wilcoxon FF 5 Bk MK HY)  ME: BR2EMHEE 5 | AE| 3R 22 M1 FBE M4 X 5 | DV 12 28 53 5 5k (19 46 30 B 5 CL 7 IE 45 550 1S i1 4 4K
Note; ( Wilcoxon signed rank sum test) ME: magnitude of error; | AE | ; absolute value of angle of error; | DV | ; absolute value of difference vector; CI:

correction index;IS:index of success
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