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Role of diopter in prediction and correction of intraocular pressure after small incision lenticule extraction

ZHANG Peng-cheng, HAN Yang, JIANG Wen-shan", WU Jin-tao, XU Chi
Department of Ophthalmology, General Hospital of Central Theater Command of PLA, Wuhan 430000, Hubei, China

[ Abstract | Objective To explore the prediction and correction methods of postoperative intraocular pressure
(IOP) after small incision lenticule extraction (SMILE). Methods In this retrospective and prospective study, 90 patients
(180 eyes) who underwent SMILE in the ophthalmology department of our hospital from Dec. 2019 to Dec. 2021 were
enrolled. From them, 30 eyes were selected randomly as validation set, and the remaining 150 eyes were included as training
set. A prospective selection of 51 patients (102 eyes) who received SMILE from Jan. to Sep. 2022 was included as test
set. Firstly, IOP of the training set was analyzed 3 d before surgery, 1 week, 1 month, 3 months and 6 months after surgery
to determine the IOP-stable phase and the amount of change in IOP (AIOP). Then, preoperative algebraic sum of sphero-
cylinder (SC), spherical diopter, diopter of cylinder, IOP, central corneal thickness (CCT), mean corneal curvature (Km,
the mean of flat corneal curvature [K1] and steep corneal curvature [K2] ), anterior chamber depth (ACD), amount of
change of each parameter in postoperative IOP stability (ACCT, AKm, AK1, AK2, and AACD), and individual factors were
selected, and the factors associated with AIOP were subsequently incorporated into the regression models. Finally, formulas
suited for prediction and correction of IOP after clinical SMILE were developed and validated for efficacy. Results The
postoperative IOP was all decreased after SMILE. There were no significant differences among 1-week, 3-month or 6-month

postoperative IOP, but the differences of IOP between 1 month and the rest of time periods were statistically significant (all
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P<0.05). Factors were selected and the following best regression equation was established: AIOP=0.459 X10P,

preoperative

(mmHg)—0.183 X SC (D)—0.041 X age (year)+1.292X AACD (mm)—1.270 (adjusted R°=0.533, P<<0.001). Preoperative
IOP and SC were included only, the simplified equation was: AIOP=0.496 X1OP,,,.peraive (MmHg)—0.194XSC (D)—2.952
(adjusted R°=0.498, P<<0.001). Predictive and adjusted formulas obtained through rounding and intercept correction were as
follows: IOP g operaiive (predicted) (mmHg)=0.5X10P,,qperive (MMHE)+0.2XSC (D)+3, IOP,,qioperaive (cOrTECted) (mmHg)=
IOP perative (MMHE) 0.5 XTOP, . .rive (MmMHgE)—0.2 X SC (D) —3. After internal validation and external testing, the prediction

performance of the simplified formulas was good. Conclusion The IOP tends to stabilize at 3 months after SMILE, and the

AIOP is correlated with diopter. Postoperative IOP can be rapidly predicted and corrected using simplified formulas.

[ Key words | small incision lenticule extraction; intraocular pressure; diopter; correction
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PAPRAE: (1) FEIR R 18~45 %, A F AR
B (2) BB E H—10.00~—1.00 D H # 5
fE<5.00 D; (3) i 2 4F A ARE<0.5 D/ 4

(4) falEZN 39.0~48.0 D, fAIFERE >460 um
H G AL R R =280 um;  (5) ARETHRIE<
21 mmHg (1 mmHg=0.133 kPa) , #{<25 mmHg
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curvature, Km) . HREAZfk & (amount of change
in intraocular pressure, AIOP) . ACCT. AKm,
AK1, AK2, H o Km N K1 FfK2 8 F 5 {4,
AIOP, ACCT. AKm, AKI1 & AK2 43 5 0 A J5 iR
FEASE I PR 25 2R 5 RTTAR LR 28l . FAE
X4 6.0~6.5 mm, FENEE AN 7.00 5 7.50 mm
(>#&BE 1 mm) , FAREEEEH 110~120 pm;
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e
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iR F£. CCT. Km. Hij J5 I& & (anterior chamber
depth, ACD ), HRHEARE RIS 52k ( ACCT,
AKm, AK1., AK2., AACD ), PLRAMERHZE (4R
PESIL BRI ) ZEdE bR, AP AIOP fE7EAASC
PEM R RN E e S Akl s A, ARk As SC #2E
(=—3.00D, —6.00~<—3.00D, <—6.00D)
WINPT R RK. T &R 3 4, 4
HeB A IR TR A 5l, 257 38 & I R SMILE AR J5
HR A0 S e E A A A2 B T A =5 BIRA
HruEgE (30 M) FniiigE (102 MR ) ZEATHUALAE
(1 A FR e e AN A M
1.4 %itsas® W SPSS 22.0 HpF T4
8T . SR H Shapiro-Wilk £ 56 X - TR T IE S
PERSS, SRIESMTARRILL X 25 FOR, AIRlaFEL
JIT DA A ) AR T A A I i )y 225307, 22 A
% H Bonferroni ¥ ; AN[RIPEIN . HR 5 B BB LA
K HIBRSTREAS R g TIN5 SR 1Y bR H
BOXT ¢ K525 R FH Pearson AH G A 7 IR 43 #T;
K 22 o2 M [l AR Y 73 A 4% A 728 i 5 D 7AE [
B PRSI 3R - $ULA B 5 &, 38 i Durbin-Watson
R s U AR B AAAE AR DCHE, DA 22Kk A+
( variance inflation factor, VIF ) J| ;2% & [&] (1)
LAY, 0 pRBUE RS R A, KK
#E (a) 4 0.05,

2 &% B

2.1 SMILE R R EM T ZFELE D, B
P& JC 5+ % {H; Shapiro-Wilk £ % i 78 11 % B4

IRMIEZ 434 (P>0.05) ;5 4 Mauchly’s 2R E &
WA, PRS0 20 2B R AR (=
22.148, P=0.001) , & HH Huynh-Feldt J5 ¥ i 17
KIE (6=0.961) . ®IEJG F (3.845, 688.314) =
811.341, P<<0.001, fiin*=0.819, EIAS [l B AR
RS EAGEE S ZGENTA 150 RS
3AEARE L. 1AL 340H . 6 ARSI
F3(16.82+2.69) . (9.98+1.87) . (10.87+2.29) .
(10.31£1.97) 1 (10.23+1.62) mmHg.

FE AR P LA B 45 R P 34<<0.001, {HZM:F
EA K (O 1 258.944 ), 457 HR Je Bl B[] 222 286
Atk 2 HESE R BoR, SMILE A J5 IR R4
RETFEAL, ARJE1E 34H &6 4H 3 AmHE A
Z AR 22 S TG 122 B L (P49 =0.156,
Pigor n=0.707. Py 64 3=1.000) , 1 R J5F
1A~ H 5 H A ]S FU IR 25 S5 3598 Gei 22 X
(P#<0.05) , FHARSG 14 H R EAAG 3K 3,
ARJE 3 M AWBTRE, BARE 3 AH 5ARAR®
M2 (AIOP) 1A RAE AT 21T -

22 mPEAEERGEI S @A JIZEAOP N
1.50~10.70 (6.57£1.93) mmHg., /#i4HE 5
AIOP [ R R, AFEEG [ 5 86 i, 2 64 i,
(6.494+2.00) mmHg vs (6.69+1.85) mmHg] .
ANIEIIR N [ A HR 72 6], Z20R 78 f9l, (6.70+1.96)
mmHg vs (6.454+1.91) mmHg] [#] AIOP 2= 7 3
T4 it 2 = X (t=—0.638, 0.800, P=0.524,
0.425) . ARHEIIRE. AR CCT. ACCT. AKm,
AK2. AACD 5 AIOP 5 F A5, AHjSC. BkE:
JE XA S ATOP 2 7ARSE (P #4<<0.05, £ 1) .

PN LIRF KRR, LLZInR itk mIHE 3%
SIHTLE A R T #, B AIOP=0.459 X K Hj
iR & (mmHg) —0.183XSC (D) —0.041 X 4E {#%
(%) +1.292XAACD(mm ) —1.270, H:d=1.846,
VIF $<2, $E 1 RiF HARZERT A IES06,
R’=0.533, F=43.575, P<<0.001,

Biwim i~ Bscs Ber e M Paaco 53 9l R 0621,
—0.163, —0.145 } 0.136, 1] UL A [if HE JE F1 AR §if
SCH E fix Ko AR SC 5 ACCT., AK2 ¥ fi A 3¢

(r=—0587. —0.587, P<<0.001) . ZHAZEELI
W2 R, SCAL. . LM AR fb it
PR E AL L [F(7.790, 572.530) =2.911,
P=0.004, fii’=0.0381; ‘55 ARRINHA] AT EE,
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I B8 AR RTHE R (1=—2.466, P=0.015) , i
ARG 1 RIR A (1=2.285, P=0.024) ,
A R] A, 3 HIBIIR R 22 R g i L (P>

0.05) , BIARJG 1 E AR IE R4 KR R, 25
3 1) 22 46/ H AR R B &5 5 B 2 R R AR AL
FERER, HWRE A FEh I siiE (F£2) .

&1 % SMILE ja¥7 2EH) AIOP 5 & MNE R B aE XM

Tab 1 Correlation between AIOP and each influencing factor in patients receiving SMILE

n=150

Factor Mean, x s Range r P value

Preoperative IOP/mmHg 16.90+2.62 11.50-23.5 0.689 <0.001
Preoperative SC/D —5.89+1.72 —10.00-—2.25 —0.241 0.003
Preoperative spherical diopter/D —4.89+1.56 —8.75-—1.75 —0.201 0.013
Preoperative cylindrical diopter/D —1.00+0.75 —3.25-0.00 —0.135 0.100
Preoperative CCT/um 542.97+29.66 433.00-606.00 0.320 <0.001
Preoperative Km/D 433611.37 40.55-46.90 —0.106 0.196
Preoperative ACD/mm 3.21+0.24 2.74-4.05 0.045 0.581
ACCT/pm 90.89+25.34 12.00-144.00 0.282 <0.001
AKm/D 4.63t1.41 1.41-8.01 0.177 0.030
AK1/D 4.40+£1.62 —0.40-7.71 0.140 0.087
AK2/D 4861147 2.01-8.80 0.186 0.023
AACD/mm 0.05£0.20 —0.52-0.98 0.303 <0.001
Age/year 25.8816.86 18.00-45.00 —0.255 0.002

I mmHg=0.133 kPa. AIOP: Change of IOP; IOP: Intraocular pressure; SMILE: Small incision lenticule extraction; SC: Algebraic
sum of sphero-cylinder; CCT: Central corneal thickness; Km: Mean corneal curvature; ACD: Anterior chamber depth; ACCT: Change of
CCT; AKm: Change of Km; AK1: Change of flat corneal curvature; AK2: Change of steep corneal curvature; AACD: Change of ACD.

&2 ##% SMILE i8THIARE SC & B Z iR R E LR

Tab 2 Comparison of intraocular pressure by time periods among different SC patients receiving SMILE

mmHg, xts
Group n Preoperative 1 week postoperative 1 month postoperative 3 months postoperative 6 months postoperative
Low 13 15.24+2.06° 10.12+1.46 10.04+1.89 9.84+1.83 9.63+1.34
Medium 66 16.954+2.73 10.34+2.04° 11.21£2.23 10.594+1.91 10.611+1.47
High 71 17.16+2.52 9.61+1.76 10.81£2.32 10.33£1.90 10.10+£1.72

"P<0.05 vs high group. | mmHg=0.133 kPa. SMILE: Small incision lenticule extraction; SC: Algebraic sum of sphero-cylinder.

XA ARFTHREFN SC, 40A H Ak R T e
AIOP (mmHg) =0.496 X A fijf IR £ (mmHg) —
0.194XSC (D) —2.952, H d=1813, VIF ¥j=
1.010, A B R AF H A% 2245 & B, I8 %%
R=0498, F=74793, P<0001 (1) . 1 TARATH
FEAN SCHIFAAEIUB R, 38 ik P A SRR I E
S B ARG EAR: RS R (BPARFTHR
JE—AIOP) (mmHg) =05X A i B /& (mmHg) +
02XSC (D) +3, RJFRIEMRE (EPAR SR £+
AIOP) (mmHg) =ARJFHRE (mmHg ) +0.5X R
iRM& (mmHg) —02XSC (D) —3.

23 BA W EIE ORI A KR JE IR =
0.5 X ARFTHRE+0.2 X SCH+3 R ATIELE, RJF 34
HHEREFMAE A (9.9941.66) mmHg, 5524
[ (10.19£2.30) mmHg] W& 2% R TG X
(t=0.839, P=0.408) .

B I 3 ek ot T 2 AT AR I, AR
REMARE 3 A HIREBMAE SN (10.22+1.30)
mmHg, 552M{E (10.48+2.62) mmHg % &
INTCGE 0 LW 25 (A1 95% CT —0.13~0.65,
1=1.326, P=0.188; [&2) , FIZAAITMIPE
AE R AT
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ATOP=0.496 X TOP,,cpperuine—0.194 X SC—2.952
(adjusted R*=0.498)
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Fig1 Multiple linear regression analyses of simplified
regression equation
1 mmHg=0.133 kPa. IOP: Intraocular pressure; SC: Algebraic
sum of sphero-cylinder; AIOP: Change of IOP.
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Fig 2 External validation of the model predicting IOP
3 months after SMILE
1 mmHg=0.133 kPa. SMILE: Small incision lenticule extraction;

IOP: Intraocular pressure.
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AW 1R AT R AR W S, AR I R P AR
& A7 7 . Shen 45 ' BF5 T SMILE %451
1§ 5 CH X A PR AR SR R AB 52 IR, 485 50 iR,
AR HIVE X A A ) 1400 B R ), i L
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KEEAB SRR, 50 A RS 6 F A5 IR
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AL AEWS . PER. AFREENT SE SRR
R bt LG IR, ARFFRMARTRE, A
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AK2 ., AACD JAF#E 9 A4~ UG i d5efE ml 05 Jr
HH % R 35 0.533, VIF #<<2, FHH I A )9 5 7
PIA B R, A8 LU B ATOP 50% LAY
M E R, HAAS AT . AR 9 AR R &
AR B AMAZE . AR RIA T MRA Y7
S (AN e . AARRRH T T ) XEARJEHR
JEASAGEVE T > R S e T RN .
it 30 AR AR R AL B R R . 2R a4 RSN,
FA B e Ji) 300 VR B 2 S R 2 A AR A= 1 01 2k
FEAERE, (EHATE I EE T R R

gEA I R SZPR, P ACCT 1Y B B4R 5 1E J&
SC, HAHF5¢ 45 8 7= AR A HR & A1 SC X AIOP
50 B AL E B K, ACCT 55 SC & il ¢ (r=
—0.587) , [FIE} SCAE A RELAE NG IR b A # fH HE,
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