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Abstract

Purpose: To introduce a innovative triple keratoplasty of non-open sky penetrating corneal trans-
plantation combined with cataract phacoemulsification and intraocular lens implantation, and
evaluate its clinical effect and complications. Methods: Prospective non-controlled clinical study.
Non-open sky penetrating corneal transplantation combined with phacoemulsification and intra-
ocular lens implantation was performed in 17 patients (17 eyes) with keratopathy complicated
with cataract. The primary pathogenesis, surgical methods, postoperative vision, postoperative
astigmatism, loss of corneal endothelial cells, corneal rejection and other complications were
analyzed. Results: The average age of the 17 patients with keratopathy complicated with cataract
patients was 55.35 + 11.66 years (range from 26 to 70 years), with 9 males and 8 females. Among
them, Funchs corneal endothelium dystrophy complicated with cataract in 2 cases, corneal
endothelium decompensation complicated with cataract in 5 cases, corneal leukoplakia com-
plicated with cataract in 7 cases, herpes simplex keratitis complicated with cataractin 2 cases, and
corneal graft failure complicated with cataract in 1 case. All operations were performed by the
same physician. The average follow-up time was 17.47 + 8.11 months (range from 7 to 36 months).
Preoperative visual acuity (BCVA) was LP to counting fingers/50 cm. The median postoperative
visual acuity (BCVA) was 0.20 (range from 0.05 to 0.5). The Median astigmatism after surgery was
1.75D (range from 0.75D to 4.25D). Intraoperative posterior capsular rupture occurred in 1 case
and the intraocular lens was implanted into the ciliary sulcus (1 case, 5.9%). All other intraocular
lenses were implanted into the pouch (16 cases, 94.1%). The Endothelial cell loss rate was 30.6%
(Corneal endothelial cell count preop/postop: 2316.88 + 167.26/1607.82 + 228.45 cell/mm?2).
During the follow-up period of 6-36 months, 15 eyes had clear corneal grafts and the graft
transparency rate was 88.2%. Corneal graft rejection occurred in 1 case (5.9%) and neovasculari-
zation occurred in 1 case (5.9%). One patient (5.9%) had delayed corneal epithelialization and
was cured by corneal bandages and autologous serum. No other complications occurred. Conclu-
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sion: Non-open sky penetrating corneal transplantation combined with cataract phacoemulsifica-
tion and intraocular lens implantation is a safe and effective innovative triple keratoplasty me-
thod. It can be used as one of the options for the treatment of keratopathy complicated with cata-
ract. Relevant surgical skills can reduce intraoperative complications.
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HE: ME—MHREFREFELAEBER S ANEERAMEA T REEAN=ZKFR, 95
TN HISRBR R HRIE. 7. ATREEIETBIRIRTIR, ABRRR S NBETIEFREFELEA
JEBAEBRE B AREEE MR ATREEARL7H (17 RR). SWHEFRER, FRTE, REWAT,
RIGEI, AEAERARER, AEFEREFMIARE. GR: 170 ABRESIHONRERE, K45
o], &8hl. SFRB/N26%, BK70%, FHERS5.35+11.66% . HFFunchsABEANKEFRARE
FHEWRE2H, AENERRESIEANREESH, AEAREHORR7E, BAREESREEARREF
BRRE2F, AEBEAEHFEHFONELD. Fif EE R —ERRETIETRE F &% AR
FENEEEANRATREEAR. EHNEARETH, &K36H, P UNE17.47 £8.11H. R
BT AR /1 (BCVA)H ALPE|$#E /50 cm. AJEH7(BCVA)H47%10.20 (FEFE: 0.05~0.5). A/EEOE A
1.75D (FEF: 0.75D~4.25D). RH1HGEHHEAE, ATHREBENBRAAH, 5.9%), H{FE
AT EREIIENTER (166, 94.1%). ARETHBEN KAMET$052316.88 £ 167.26 (cell/mm?2); R/5
6 AN RT3 1607.82 + 228.45 (cell/mm2); P A E L 2430.6% . #£6~36 F HIFE +,
15 HRAREABEBEER, HAEPRE8.2%. 16(5.9%)REAEBHEFERF, 16(5.9%)RAEME
FrAEMEA . 161(5.9%)F B ERUIER, SARMFEERBENLBRTER. REERMIFRIE. &
®: EFREFEEABEBERES ANBEE AR TREEAR, RZEGROFH=BFRE,
I DMENRIT ARSI AN NIERE L —. RBHXFARET, WTURDSARFHFREE.
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R G H BN R RIGIR EAE BRI RS, FART MRS 52 B T84T
7 35 14 ) JEF2 AE (penetrating keratoplasty, PKP), —HAFAT A WM LS N LRI AT AR, HE
FH & A IR ASAE AR 5 A i RN HASHI, A IS 2R PR IR IS 7 34T 10 N st 7 40 o e N T bR A A
N A DORE 00 80 N T R AR () FE £ DAk AR J5 B JE R 22 1] BERENBETR, K5 SEURREN K
LA, T AR FORE SN2 7 T BUR RS A HE 10 B2 IR R W4 N3G n 1 &8sk i) 2 5%
kG440 . Taylor [2]8 F-4R1E 7 N PKP BXA E A R4 B RN TR B 77, BRI =BFACKRIG
76 IF N BRI A R AR B . X P =TT R TV T SR A A R B, FE T &I 26 1F AT A B i
BN TACIRAREN, REH AR 45 TR L. mT8 % 7 AEEAF ZIRFAREZH 5, JFaedud
BT, X Fh =R — RO AR G AR FRF R B2, JFRE T PKP BCE E N R
PR RN LaRIE N, ANEGIMTINEE, 50 REFEWRPIEENE, ERARSERTE, N Lk
A GHNBIFELE N o SRTHT, e KRB sUE TR AR R R I ok 28 M s o L1 L2 B R 3 o, 3 B ™ B
FRAEXT T HRER KA BOK 1) IEER, A 1EE B 7T 55 10 2853 M A RS M AR 11 P B HH AN
TR, T LYk 2 R VRIS B b i L) R A2, EASREIN AR S A B 5 2R 28 (3] [4] [5]. SRTIIX
JIERE S R G TG A A R S A =BT AR, 160 N7 2K BERFFE ) B K2 41— Mok
PIAETF R T 2 I VE A RS ARG A 1 N e 75 LA R N TR R N I =Bk FR 7%, B VRN FLIIG R 2L
2. Rl E

HOREPE . JEXT MBI PRI 70 AR FOMMERF /R FRE T, HPE T AT O HEE RS AR, o
F92013 4 1 H & 2018 48 10 HAENS KRS « FFitsrh SCORFAIBES ISk B BR HR A ehColSeia 1) 0 42 45 9T
HNESE . A SE MBS RIFEZ M R RS L9 17 GIA RS IFa AR EE, H
1559 B, 28 Bl. TN 26 %, WK T0 %, PHFER 554 . NikbrdER: 1. 2WOR M BE AR
B AN ER IR, 2. FRIE 18 £ 2 70 & 2, RN T I B AR A BE
Fb 6 Ho HEBRARUER: 1. FEME 18 ZLATFEL 70 H UL s 2. S ARG A AT Aa] 244 B FoAth o3
Fi 3 ATIRGEE, WRHAMG LB T AR 4. FIRGLE T DN, B, Kie
A4 5. A5 RREBIR AR ESN, WIS R, BORMESR R BRI MR 6. AIHFH
AR I OGHR, AT A, MR RS, HORIRAR OGN 63E : 7. BEAE A A M E O L B
W ANE LRGP 8y MIRMRSE : 9y AAEMHIOI PR 5, BB AEGRAG, ool wlae 2k
o AT ARIBIELIHE —EATES . REDR. HUHEF R AR E A R A K 245 1R % 8 PKP J2 A
BEFAR. A SEARI. REMER. IRE. RBITRE. ARIZOCRMEE, RiTERE 6 MK
PR AT B A . WERIRDNIRIT T RJE 7 (2) RJEF 30 (#4). ARJF 90 (£7). ARJ5 180 (x14). KJ5
360 (£14)RE . FEVIEDPE, WFKIPMELBARTIARGW T, REHOL, MARAKHARER, Mk
R BT ARIFRAE o

FARITEMIE 1):

ik

DOI: 10.12677/hj0.2019.84022 136 HR Al


https://doi.org/10.12677/hjo.2019.84022
http://creativecommons.org/licenses/by/4.0/

Figure 1. Surgical steps diagram ((a): trephine demarcation; (b): excision of about 80% - 90% lesions of the cornea; (c): dye
the anterior capsule and complete CCC; (d): cataract phacoemulsification; (e): bimunal I/A suction cortex; (f): implant the
intraocular lens into the pouch; (g): cut off the interrupted suture and extract the remaining lesions cornea; (h): suture the
corneal graft)

1. FALEREE((2): FEEXIF; (b): PIFRE 80%-90%ALARERAIE; (o): BIERE, T CCC; (d): 1TA
MFEBAZLI; (¢): Bimunal WF VA BRER; (): MAALRBTRERA; (o): HIIHEREAREMIEIHGELZ,
BRIRRRERRIRE; (h): 10-0 BRZEEES REER)

1) 2%F 2R K 5%t R S5 iR A AT ER G BRI, 5342 PR AR I 5

2) MEGRIFA, BEEUFYIEZ 80-90% & AR AR M 1(a), B 1(b);

3) % BSS DU EEF A v Jups A2 A IR R VAR U 0 A B IR RT AR, Db LI W] AR A7 400 P O ) 5

4) EREWMREANETRYIO, AiHENEANEGRIERTRLM, T CCC JKA &, Ky, @
BRI 23G 825G TR E (A 1(0)s

5) AT NSRRI, b 5 R LA, BN AT B AR A FLALE 1(d)):

6) Bimunal X{TF VA WER B2 5T, AN LR T 2EE N, ROKATARGiTE, 10-0 JE e 4ide & 1 A B A i
IO 1(e), B 1(6);

7) 15 B TIRMEE A G 28 R W AR A, — 1L BT JI8TY), —iUH 10-0 e gt s, AR5
3t 4 5

8) i AL A M6y SRR 3 R AORAP f AR A, AR B R TR, 10-0 JE Rk 8% & 4 B

9) P SRG SRR ORAP A ARy PN R AR, B0 B DRI A A R ) (R BT 4 e, R R S P A A B Al L

(Bl 1(2))s
10) 10-0 JE w2k [a] Wi g% & A A A, T/A SV AT 55K 53055, BSS T (I 1(h).
3. 858

17 Bl f R A A R A AR R, o B o, 8 . FERR /N 26 B, Bk 70 5, THER 5535+
11.66 % . H Funchs AN EFRAREGIFE AR 2 4], MENERRESIHENRES G, MEA%
HIANEE 7 6, RAEEREE ARG IO N 2 6, AEBEARGEH RGO AR 1B BrA S
A — BRI EAT AR T R B A IR AE BRSO I B 75 LA N RN . Bl U5 B ) i 7
H, w36 H, FREVIE] 17.47 +8.11 H . RETHL/I(BCVA)IN LP 2%(#5/50 cm. ARG JI(BCVA)
A% 0.20 GEFE: 0.05~0.5). RJFHOEHAE 1.75D GEF: 0.75D~4.25D). A1 FljE iR EE, A
TR NBERVA (1 B, 5.9%), HRFTA N TERAEIIENTELR (16 B, 94.1%). AR IR Al
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RRE, EOHE TR PR R F s i SRR A% MR 555 . AR AT P B 4T 50 2316.88 + 167.26
(cell/mm?®); RJ5 6 H A 4040 1607.82 + 228.45 (cell/mm?): N A1 F k% H9 30.6%. 7 6~36
HEBEDH, 15 RIRARG MIERE R IEH, A EHEE 88.2%. 1 #I(5.9%) K AEMERHEAF, &RHK
(] e At 5 BE R VR T R s 1 B(5.9%) R AE AIEDET AR L 1 B1(5.9%) F iR B ALAEIR,, 2 f IE s
B AR M7 PR . RRAEHA I RORE . RJGARKAEREE IR RN R AREEEE . A0
TP AT RIELE 1),

Table 1. Patient information and examination results

=1 RARRGEER

RE  ABAEE Lo

e ey wn Ramzeawm A0 AR AR (Coimm) gy

1 48 F RV £ 5 A FC/10 cm 0.3 1.75 2438/1789 14

2 54 M FiRE I BT HM 0.25 1.50 2214/1476 18

3 70 M AR R A I LP 0.05 3.75 2048/934 36 F A A HER
4 58 F RV £ 5 A FC/20 cm 0.4 1.25 2314/1879 12

5 26 M I BB LP 0.15 3.25 2561/1843 24

6 52 F  FuchsfBEN K EFHAR  FC/50 cm 0.5 0.75 2479/1582 10

7 56 F FiRE I BT HM 0.3 2.50 2038/1569 17

8 64 M RIS R AR HM 0.2 1.25 2330/1712 16

9 67 M PR ) SRS FC/10 cm 0.3 1.50 2412/1645 7

10 68 M I BB FC/5 cm 0.12 2.75 2118/1472 32 JBE 1 A SEIR
11 63 M I BB HM 0.15 2.25 2536/1677 26

12 48 F  BAEBHREMEMER FC20cm 012 225 2234/1761 15 AMAEHELEN
13 53 M FiRE I BT HM 0.1 335 2408/1798 19 SRR
14 62 M R A EHE R HM 0.2 1.75 2207/1646 9

15 34 F 1 B HM 0.12 425 2199/1307 8

16 61 F PN (RS RS FC/50 cm 0.4 1.50 2537/1700 18

17 57 F  FuchsfilEAKEFRAR FC/50 cm 0.3 1.75 2314/1543 16

#: BCVA= REHFIEMT; FC= Hds:; HM= F3).
4. Wig

R NVERK A R i Y I A PP FARAR A B S s ) 9 RCE , ™ 585 W] L BUIRER = 40, K 3K 20 0.05%
FEAi[6]o TERR MBI S A 585 2 MKt , IRERGE 2R T2, FARTEEHIR
Je, BEEARFTERSK MR Th e B AR T e IR A A, S ERR R A kA L s S o A
HIFAAE . WA =BT RIRER e e e T2 P N (A B8, JF BAETT R& %M N ARG 5 s 0 2%,
PBERA AT, W e BRI RGN, SRR 1 IR A R W Pk 2 L i ot S I AR
(RIRUE o FRATITT i 00 2 A m R AE 58 4 P 2 AF R BEAT A AL T A R TR, e 23 . % FLAL. VAL
RN TN RS, HORTH A Rl s LA R T o A, FE S8 B AR A LA SN T
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NG, BALES DB YIA 4G 53], ME T — AR E RS, b TIRRE 2R E T 25400,
[ B S R X5 10 5 e N T SRR 3O O R g, IS 3 28 (R 3R #0801 B A T2 AR U Ak > 5 F R B AR AR
KIOFERAE, WA L T FARI 24 R

LI Wi FE AR (continuous curvilinear capsulorhexis, CCC)&# 7 Ak A BT R KPR —.
CCC X F = FARM LM ZRCREINE L, 528 CCC ]2 AW 57 i LAS/D J5 FEm 2 oK 5 I 5
RIR AR LR WERMRCE N TERIA T3 N . £ =BT R R ] G Bk T Je e et m i 9, R
P T S R, PRARE RN, HARARIE GB A A R B[ 7] [8]0 U F 76 4205 78 ) i
M, EREGEER BN, ATRANH 23G 803 25G MR GAF fE iR ROG R BIYE R 4T CCC, X7
FAEB TSR, R 5E R CCCo ATHIMLEENT G5t 2 Bl F X A4 AR S5 A IR 56 i CCC. )
b, ATLLRFH S T0T (91803 25G BRI YGEF 5 0 S 0 HE B[ 1017E J5 JER RS, AT 70 7075 B Tt Hh 3 i
ISR, IR N TR ARHERE AN BIREIRYE o X TR B IR, FERT 5 T M T s 5L R, AT LATE
HORLE N B AR, A AT O BRI ) S E M A R, AT DA d R AR A LA A
HEL ) ORE o a0 ST D TR 2 B A LR, T DK AR AR B Bl TR e SR B R0 5 N, PR A LA
DR g 3 o7 450, AT 1A FH 528 B8 LR 995 725 A T N B2 A B, T L AT DA S R R B R0/ 5 B 3455 JOE

52 WiRIEIEMA A, BATHL B VIR 426 1) T 15884, B AR > BRI R M 2 U5 1
ke AN ERE, FRIFRESZ W, JFRAEHEZER. R G770 #8506 2
17o P41 PKP MR B 5 R R KL 25.7%F] 40.9%2 [8][11] [12] [13]. AT =ZBEFERITIEN K FERE
N 30.6%, 52 WERIHEA RN AT VAT RERIEEAS (1 Py [ 75 LAk e N TN R, I
BT Bl A, DA SRS s o ARG SRR A P R A B AR . IR IR R
BER R/ 12~18 NHA LA EFAT AW BRTR, 17 HL 7 0TI AR R PRk 2 BE it i A AR P o B 4534
JCHR P 98 BRI o A RS RE R S5 47 F1 P R 75 L AL T AR B idt ) i) f B P e 0 2k e i R 3 vy, T BB 51
PR HE R S AR I AR [ 14]. =T R S804l PKP 3 BORE Fr 5835 S HE R XU A2, TRATIIZ RS
Green J% Oie %5[15] [16|4RIEMIT «

TATHIRE TR SR AR, (PR IR, W RIBE VI (B A —, B FCES FERT A, AR
PERER, HAZFAO . FERBIIEIRTE T . A RBATTHREY KFEAR, T2 d0. AilE. SRR IIGR
WHoT, DAIRTFSE R 45

R, AETFRE @M A ISR RIS 1 P 75 LA N TR, aTCAsE R =, A
AIEINF RPN o FEIRA T REZLG, AT LA AR Ry Sl B 5 M ik 28 st i Hh I 22 R A 25 40 it o 5
FHIRE IR o T LAVE IR T A RSO AL & I 11 Py Bt ) — P e ¢

B
KIH B R B HE AR 5 (A2017486) 3 FF .
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