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Abstract

AIM: To analyze the effect of Haigis, SRK-II, Hoffer-Q , Hollday-1, SRK-T formulas for calculating the
intraocular lens (IOL) power for eyes of high myopia with posterior staphyloma, and make guid-
ance for the practical application of clinical work. METHODS: Prospective clinical study. Seven-
ty-two eyes of fifty-nine cases of high myopia with posterior staphyloma were treated with cata-
ract surgery in our hospital. IOL Master was used to measure axial length (AL), cornea curvature
(K), anterior chamber depth (ACD) and other parameters before operation, and the patients with
26.0 mm < AL < 30.0 mm were selected, which were then divided into 3 groups: group A (K < 43.0
D), group B (43.0 D < K < 45.0 D), group C (K > 45.0 D). They all underwent regular phacoemulsifi-
cation and posterior chamber IOL implantation. The actual postoperative refraction was meas-
ured with the methods of phoropter and subjective optometry 3 mo after surgery. Then we took
MNE (mean numerical error) and MAE (mean absolute error) as comparison parameters to compare
the differences of the predicted and actual postoperative refraction of the five formulas in each
group. RESULTS: MNE: There was no significant difference in group A (F = 0.242, P = 0.913) and B (F
= 1.040, P = 0.393); There was a difference between group C (F = 2.561, P = 0.047), and the compari-
son between SRK-II and other groups was significant (P < 0.05). MAE: There was no significant dif-
ference among the formulas in group A (F = 0.128, P = 0.971), but group B had obvious significance
(F = 3.407, P = 0.013); and comparing the differences between group C (F = 4.762, P < 0.05), SRK-II
and Haigis, all showed difference and the data were statistically significant (P < 0.05). CONCLUSION:
When the cornea curvature was too large or too small (K < 43.0 or K > 45.0 D), Haigis was the most
accurate, then the SRK-T and Hoffer-Q, SRK-II the last. But when cornea curvature was normal (43.0
D <K = 45.0 D), the order was SRK-T, Haigis, Hollday-1, Hoffer-Q, SRK-II.
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R

Ei: 47 f B % %t Haigis, SRK-1I, Hoffer-Q, Hollday-1%SRK-T 57 A T &R ELEHHEAR
R EIEAE TR E M A AN EREE R, ATAREE R T/ER AR . Hik: HE
REAT B N IRFAR K m IR R R & M i B35 5951 (728R), ART47FHIOL Masterill B iR #K FE,
AR, WERESSH, REEFRMKEN26.0 mm < AL < 30.0 mmiJEE, RRAREEN N
A (K <43.0 D), B4 (43.0D<K<45.0D), CH(K>45.0D). 4>FIX4G4 EEFFHIOL Master500 %
% # i Haigis, SRK-II, Hoffer-Q, Hollday-1, SRK-T 5Fh A\ TR EGEHEARTIAREENL,
AJG 34 A BE ARG K Fa I8 6 SE B B 6 R, 5 %A NP 5 S2BrF 35 JE iR 2 (MNE) X P35 48 %f
JEIERZE (MAE)EAT L. AT PR 870 A TR T A N = B U & i BB IS .
#55.. Haigis, SRK-II, Hoffer-Q, Hollday-1, SRK-TARFEAAHEKMNEZENMARZ AHEBRELEEE
ZR(F=0.242,P=0.913); BHAXZ HHEHF BEER(F = 1.040, P= 0.393); CAREEHI T ER
(F = 2.561, P = 0.047), SRK-II5HAK{ZHLEIIERN(P < 0.05), ZEMAEMILEF, AHFEARZ
Al L TC B B 2 R (F = 0.128, P = 0.971); BAKAZ A LLEAHEE X (F =3.407, P=0.013); CAA
F LB HIL T ZR(F = 4.762, P < 0.05); SRK-II5HKSHHEISE R X (P<0.05); Haigis5HRKEH
ZIRBHIL T ZR(P < 0.05). &: ERELMEETEEE M ERY, ¥K<43.0DKK>45.0D
if, HaigisB#ERE, SRK-T, Hoffer-QIk, SRK-IIAERERZ; 43.0D <K<45.0D, SRK-TEAM,
H Yk RHaigis, Hollday-1, Hoffer-Q, SRK-II.

X in
R, A\TRETEAKX, S, FERBEEEMN, BNk
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1. 51§

VTR T IR ER A ) AT MR, DU, 7EHR 9 IR B R A% 5 R A2 TS DB ] i (posterior
staphyloma, PS). I8 B354 I 1 A B S5 AT 11 P 5 75 L AL IpE A N L S R RN AR R W 1E AR 7 1) —
A RIETT 7o AR H T IR ER AR 25400 A8 A DA K% Jis DB 267 e 1 B8 P AN o P 5 B ) N L bR A 2
W RN : VS HINEMN TR ARIER, —EHR K E BB . 408
W EEPERTTE, I IOL Master J62 AT RETAEMSEIIE, B T AP0S40 1 f s 20t
Haigis, SRK-1I, Hoffer-Q, Hollday-1, SRK-T 5 Fft \ T iR e ETHEL A s HERf PR 73847 7B -

2. MRMFE
2.1. IEFEKTS
PREL 2016 4F 6 H~2017 4E 5 H 8 KM i BE B BRRME B AT 11 P9 2 TR 1) e 00 3 5 DL 7 225 b

() 59 Bil(72 R, o Bk 38 (45 BR), Lotk 21 B1(27 HR): 4ERATE 50~88 %, T1(65.7 £ 9.6)% .
AT H 4 KM BEAC HEE 2 R A0 B @ (SR 5. ChiCTR1800015251).

2.2. N B HEBRFRAE

1) IOL Master J 5 [ HR 44K B 26.0 mm < AL < 30.0 mm, HEHB B #/REEJG DU A 2) ARl
B, SRIRARIR AR BE(C1sN 3P ), AN AL R 25 B i) HAd IR R, BF AR, AME s 3)
AR N AR & TREEN, JetimfEd: 4) R LARJEAR BB EIFRAE: 5) RJEREFIERT)
>0.2; BV >3 mon.

2.3. REMEERARPHRIE

ARATHHATIRRN A A AT, BRIE, %%, K, BH LB OCT M. HIA—HIfi{E A
IOL Master Il & 55 3 1 £ 15 B 2 (K), IR BE(AL), 5T 5 TR E (ACD); I &3 2 Hh £RAIE (5 1 EE(SNR) > 2.0,
B & 5 R IME.

FARIAE [F—r IR EHRAR1E, TR RN PHACO + IOL M AA . ARG BRI, /2R & 178k
A R L 08 P A % 3.0 mm FIBECY) 1, BTG NBOREREN G AL, HAAZ S mm, AIRIAZAL
PS5 B2 R S Y TN B4 [F] —Ff Rayner 78 )5 55 BN TawIR 1k, whikanm, KEDIO, RE. RE%4
TR 2 KB R IGIT 4 we

24. RIGERE

AJ5 3 mon XA EFH 3 AATRRRLT, IRE, K, B HAFBGH OCT fif, AR aExt S
HHAT NI J ARG, SRAF B R SEBR G B AR Y6 SE = BREBE + 1/2 H8%) . AR 4 IOL Master
o Haigis, SRK-II, Hoffer-Q, Hollday-1, SRK-T JUFHA TN K JE Y6 BEHGAT ZE R, R E
Y% Z (mean numerical error, MNE), F1-F-1444 %} i % 2 (mean absolute error, MAE).

2.5. FERFE

Xt BB AR (K) 2 PL F4H: K<43.0D, 43.0D<K<450D FMK>450D =4, 735N A 4,
B4, CH4.

2.6. ZIHERE

KM SPSS19.0 B AFoHr, W EHRREATIEA M, BARA T & LS040 KI5 2571 M A IR
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DATHIBEER I X £5 038, RATT 220, A2 57 XTI P Y USRI SNK K36 A& IES
IR A B R RRANRE 3, P A A 38K HEy P < 0.05.

3. &R
3.1. ZEBEERBFRMELR
TR 1.
3.2. BLEFEHEFIRZE(Mean Numerical Error, MNE)EL 5

KA NA, B, C =4, Hr A4 Haigis, SRK-II, Hoffer-Q, Hollday-1, SRK-T “F¥JiRZE{H
SYHIN: (-0.328 £0.751) D, (-0.717 £0.864) D, (-0.175+0.912) D, (-0.194 £0.760) D, (-0.275 + 0.680)
D, HINGFERI, 3 LW BG5S U(F = 0.242, P=0.913), " Hoffer-Q, Hollday-1 HI1E &
/No B AHF %A AME A (0.340 + 0.419) D, (0.767 = 1.130) D, (0.567 £ 0.766) D, (0.548 + 0.681) D, (0.165
+0.519) D, Haigis 1 SRK-T iR ZEH /), SHZ B LRI B2 X (F = 1.040, P =0.393). C H RN
HRZME N(-0.381 £ 1.119) D, (-1.213 = 1.571) D, (-0.856 + 1.262) D, (0.503 =+ 1.465) D, ( —0.350 % 1.260)
D, A L B T 2 5(F = 2.561, P = 0.047), SRK-I1 5 H 4 %41 L #4045 2 (P < 0.05); Haigis 1 SRK-T
HI R IH o, 2568 X Hollday-1 HIL T IEERIM. £ =4 HEH, SRK-IT FRZEE
K. FEILEE 2,

Table 1. Basic preoperative data of patients

=1 BEREEARTEH

Hl A B4 (o F/X* P
N#L 14 29 16
AR % 18 31 23
5 2.34 0.135
Eel 8 20 10
S 6 9 6
RS 63.7+82 793+35 714+113 3.453 0.173
K(D) 4231 +1.535 43.87 +0.526 46.21+0.997 42.274 <0.001
AJ5 SE(D) —2.214 (—4.75~0.25) —1.734 (2.86~0.75) —2.78 (—3.00~0.625) 139 0.467

Table 2. Comparison results of MNE between groups with different formulas

% 2. REMARIE MNE R4 Bl s R

ZH 5 Haigis SRK-II Hoffer-Q Hollday-1 SRK-T F (p)
K
A -0.328 +0.751 —0.717 £ 0.864 —0.175+£0.912 —0.194 £ 0.760 —0.275 £ 0.680 0.242 (0.913)
B 0.340+0.419 0.767 +1.130 0.567 +0.766 0.548 +0.681 0.165+0.519 1.040 (0.393)
C —-0.381+£1.119 -1.213+£1.571 —0.856 £ 1.262 0.503 +1.465 —0.350 £ 1.260 2.561 (0.047)

Table 3. Comparison results of MAE between groups with different formulas

% 3. FREIARIE MAE H4RIE L R

ZH 5 Haigis SRK-II Hoffer-Q Hollday-1 SRK-T F (p)
K
A 0.595 +0.535 0.072 +0.864 0.588 +0.603 0.175+0.912 0.642 +0.635 0.128 (0.971)
B 0.446 +0.293 0.893 +0.671 0.817 £0.465 0.745 +£0.438 0.414 +£0.339 3.407 (0.013)
C 0.750 £ 0.895 1.054 £ 1.148 1.070 £ 1.071 1.105 £ 1.050 1.010+£0.788 4.762 (<0.05)
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3.3. ZHFEIEITE N IRZE (Mean Absolute Error, MAE)ELH:

A ?H Haigis, SRK-II, Hoffer-Q, Hollday-1, SRK-T “F#JiRZEH 7% 4: (0.595+0.535)D, (0.072
+0.864) D, (0.588 + 0.603) D, (0.175 £ 0.912) D, (0.642 = 0.635) D, 4TSt X (F = 0.128, P =
0.971), M SRK-IT FIME /)N, H N Hollday-1 1 Haigis. B 41+ %2 R M1 9(0.446 £ 0.293) D, (0.893
+0.671) D, (0.817 + 0.465) D, (0.745 £ 0.438) D, (0.414 + 0.339) D, &4 [a] ff) LA A WA {2 3= (F = 3.407,
P =0.013). Haigis il SRK-T ZHE/) . C XS MR Z 8 9(0.750 + 0.895) D, (1.054 + 1.148) D, (1.070
+1.071) D, (1.105+1.050) D, (1.010+0.788) D, #H[a] b HIL T % F(F = 4.762, P < 0.05), SRK-II 5}
REHEIIHE R (P <0.05); Haigis SHREHAZ BHHIT Z 7P <0.05). FHILE 3.

3.4. FEIAZIFEIELEL0.5 D F1+1.0 D Z [EEYECF

A # Haigis, SRK-II, Hoffer-Q, Hollday-1, SRK-T 5 F 2 ) Y6 E£0.5 D Z 10 F H 43 LE 2 ) oA
68.3%, 42.0%, 48.3%, 38.7%, 41.7%; B HMIEH /5K N 52.2%, 26.1%, 40.4%, 31.8%, 50.2%; C
AN 59.6%, 13.2%, 30.4%, 43.5%, 52.2%.

SFRH S Fh A 2B B AEE1.0 D Z M HIH 40 e A 4K KN 91.7%, 58.3%, 83.3%, 91.7%, 83.3%;
B HIKIKAN: 82.6%, 52.2%, 65.2%, 71.1%, 80.6%; C 414 84.1%, 34.2%, 60.2%, 69.6%, 78.3%.
LA, K 2.

percentage 100
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Figure 1. Proportion of MNE calculated by different formulas in £0.5 D
E 1. REARITER MNE #£+0.5 D B 589 EC 1
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Figure 2. Proportion of MNE calculated by different formulas in £1.0 D
2. FEIANITEA MNE 7£+1.0 D B G EIEL I
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3.5. BEMARNZESREZEER SE F—B LR GRAIRMELE)

K3 AW, 785 AP BIE HER 7 SRK-IT A, M 4 AR ZECT AL, A Haigis
Eik: 3w NERM Y Sl

JE 4 ‘
3
2, |
(D) ‘
1 |
0 | 50.0
1 JE il (D)
-1 - Haigi
‘ ——Haigis
2 4 ——SRK-II
3 | 7 ———Hoffer-Q
| ——Hollday-1
-4 ——SRK/T
-5 4 ARG LFRSE

Figure 3. Comparison of consistency between diopter of various formulas and
actual SE

3. EMAREAE SR SE Z BH— B
4. itig

BEE B N EEFARBARR S S AN TR Z /074, ARBEFRCEERNEHFREEAHE
TR, BONFIER I — M 207 I ICEE R L TOL, $2 i AR5 Ao il &2 TR IR H i1,
MisZm IOL FEFUE BTN R FE LSRRI AN E & IOL EErHHE A .

(=) FRIR I ) R 1 2 A= )

A TR AR G, A5 k4B S U] i (posterior staphyloma, PS), PS kAR H5ITALEH 2 IE
FHR . PS MR FrEAL B 7] Lo A R A A (B i L) BB PRFLSK R F A . A FL Sk S AR ALk T 7
BS FRRAL. BT IR S AL, AR IRERAN R I AR AR BE RGN, 348 PR A I i 26 (corneal
curvature, K)Y& i1, HOGHEK; § 5 R 5 (anterior chamber depth, ACD)X AR LT A AEPR, >—10 D B i
T AR HTFZ LI (1) ACD A8 . X EESHN AL ER 2 REMAR S5 T o T 0.1 mm ARG 1R 724 257 ok
0.27 D FIEYEIRZ1] [2], 0.1 mm R R P2 IR ZE S SE0.57 D WiRZE, oty des B3, X2
PREJABEFESZ I o

TEWFFCH, SRR AP0 R 6 1, FRATTIESE TOL Master Y2475 » Ho & 7 32 R A 2T OCT
HR, FIA 780 nm WOGT IR, 2N E3HT MR S S8OR . R BEE T M sl 2 v, B & R
AR IR EE R, SRA B 7S Sfiic, 7E 2.3 mm Y0 [ A7 B A 3EAT 00 & o 3 0 v S50 A 2 1K B2 RIS
WRETEREAT K1 A K2 198 6 A v SR A7 v 53], AFHME AT 1L 0.01 mm [4]. iz — O & T EREL AL,
ACD, WTW G224, i BAEEmMME. AAE, AR iRa (T e ) SR, BEfem
T B HERG 2, A A RO LR &P & B b 1S LR (HE, BT ANERREE R PS IAFAE, AL R
AR, %GR BRI IR FE AN, {818 TOL Master il B RPE JZ /)€ L&A KRR, 20 AIRAHKE 1)
M RGN — € R ZE . T, HREE(S] (610 AR, £ = I ALIRER KA G50 3 22 )
ZHP ) AL K K, Bt DARATE G #2702 AR 48 K #EAT et 78, SRR MNE & MAE.

(=) NTLa MR ST A R Z 50

H AT IOL HyiH5R A X EA [ A AR S5 VIR, M7 s BT A IR Al 7 b, 2858 AR
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f) SRK-IT (256 [0 )3 A 20) A1 = PUACH SRK-T, Hollday 1, Hoffer-Q, Haigis FEi&A), PARBHIA
3 Holladay-2, Barrett Universal II, Olsen. AR ERFTSEEZ, XA )G HEIEAEX 7] 4,
Aid IEREXRE, WEINBRE] T eI, S Holladay-2 (5% AL, K. SRIEERE. WTW. ACD.
RATECRES . BFH )M Olsen (52 AL, KH. SIRIEEE . ACD. RAjHE YR IOL %%0). Fr
PLASVRIIF9E o 32 B2 70t SRK-IT, SRK-T, Hollday 1, Hoffer-Q, Haigis5 A3\. HB7XS T IE % HR4H K TOL
THEA R IE I TR, (% T BT AL PS 1A X AR I HR R I BT A7 AE 18 1990 4F, Sanders
[7]15FHRTERR, SRK-T 232 Tl v BE AL A e b 2, AR LE AL A 5 Hh B ade BB PR D N m s 88 T AL
BN #/N8], B AL > 28.4 mm WIRHBIED, FEAREAL. 5K, Asaad A [9)5FHF, FELEINK
87 Wl 127 HHRIR A & I MK IR (AL > 26.0 mm)HIWF ¢, 48/ SRK-T, Hoffer-Q, Holladay-2 £l
Haigis T A J5 &I, Haigis 5 if, K& Holladay-2. Petermeier A1 Szurman [10]#)i&, 7 TR 4H
4 32.35 mm (29.22~36.51 mm)FIHKHRFBF AL, A SRK-T, Haigis, Fl Holladay-1, JH4axizzEH
Haigis 5/), 73 572+0.84 D (SRK-T), +0.67 D (Haigis)f1+1.18 D (Holladay-1), 1fj-F-¥Ji% 28 N2 SRK-T
(=0.55 £ 1.79 D), Haigis (+0.04 + 1.56 D), Holladay-1 (—0.1 +2.07 D), 1Xf5 Haigis H ¥ T M IRAs . Chong
Chen [11]7EZEEL 148 H IR AW 78 b & BLAE ] Haigis, Hoffer-Q, Holladay-1 F1 SRK-T4 FhA N, 24
HRHHTE 26.0~33.0 mm B}, Haigis 1 SRK-T ¥J%c45, FGlK) MAE B/, HB#LHEZER, HE5HM =
B NAMFAEZE S SR > 33.0 mm I, Haigis 5 HAh = A 25, IF HEE RGN, K MAE
B, WERAVERRAR . KBRS [6) NHRIE, TEMIMEm I MR &35, SRK-T e flifb Haigs 2 =TI 14— 3%,
I H. SRK-T BERHH M iR 248k, BN#E AL (26.0~28.0 mm)EL# K AL (30.0~34.0 mm) iR Z /N,
Pl RIEA TR K70 21 A e fff 1 TG 22 57

DA bR A R 7T 3 R AR AR A BE AR R R, AT, JRATR FH A IS 22 E 9 T &2,
PRV H ARSI HIEMR, MG B 3d 1 2 20080 B8 Al R s SR R 5 s . SCE R i 7 — AN
WAE VAL TOL THE A XM 48R MAE, (HJ2 % T B A B8R H 45 10 77 7 GE AL, FT DARE
G RH MNE. g8 ioR: A A B AMTE AR AL 2Z57(P < 0.05), £ AHH, Fri A
A J5 5 BT AR A, SRKAIT (0.072 D)4 XHE /s B 2 R 4 BoR R JE B AR I, SRK-T (0.414
D)4 f /N, K2 Haigis (0.446 D); C 4 AR 8] 2 7 A B X (F = 4.762, P < 0.05) Haigis Tl A
JEHax bR, SHRSHBHZER, AHRIFE (P <0.001), HARMHALIERZEEE 1.0D LA
b fEESE TOL B A1 H Haigis i e AR f5 B AL, 4% IOL WSS K FESL, I H Haigis [12] [13]
FEHEEEEIE . FUEHON T IOL B A1) A W4, A Be RAE A R RN R 4, X2 S8R
PZE R A — K5 A

RABELS, ARIE IS AR E T, BATR G — BN B3 T — & IR L E £ (3.0 D~
1.0 D). RSN IOL WA %7 B (ELP) & AR J5 G FEZRYE[ 141, Fak JUA 2 28 H 1 280 % 2
JE SR ELP 1, & AX#AE —A A %E. MK SRK-ILTHEARX P= A1 -2.5L - 0.9K (P HIEM
IR N TR A, A1 AN TR H GRS AL #H7 R 0), L IR, K oAMElZx), 2
R AR o1 5 k1), = ACD 24, BiJ5 L Hollday-1, 27 H LA [ BIME 1) IOL K1 1)
PE S, A AR T B MR T PR A N S B s s Hoffer-Q M2 FIF ACD & %5, B A IR 2 A1
IOL KR ; SRK-T W& AT IOL [H&E K A #4%; Haigis W35 a0, al, a2 =/ME4, a0 KT H
A H L al, A ACD H 8, a2 N AL % %[15] [16], Tl ELP = a0 + (al x ACD) + (a2 x AL), 1H
BEENRE, AP RETR K EREm, X0 TIRERAE S8 A K AR LRImA K, BTLAE K
ERHRE] PR AL IE R Haigis. H2, FRANWBIFRFEARE/D, SZIEWAE. 54, SEIEN
P S TP 255 P 1) 5 3 MR RS TR AR 2 1 B 5 A0 DX I ik 8 S 0 25 45, A OB B% 22, A0 8 1 f 2 9 R 0E
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AU EMAF UM 2R ERW: RETLZE, KREN SEOERERMEZE. HIR I0OL Master
FEM LR, R AE IR A A 8] S S AR, AN RE S R R - R AE SRR REX T
A R B, B ECE, ARERIFIIE S, #aNss

5. &hig

g EPnR, E AL S DU & B DA AR R, 2 KAV, & ARZ [T,
{HEEE K E A, 5%cik#* Haigis, HKZ SRK-T, Hoffer-Q. JuIZKHRH. KRN, Haigis
LA

EL£mAB
2016 75 & K% M & = B 75 4F 2L 8 75 00 H (QDFY201612)
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