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Lamellar keratoplasty for fungal corneal ulcer
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[ Abstract] Objective To explore the timing, indications, advantages and prognosis of lamellar
keratoplasty (LKP) for fungal keratitis. Methods Through a review of the etiology and pathology of fungal keratitis,
as well as the surgical methods, timing, advantages and prognosis of lamellar keratoplasty, the superiority of lamellar
keratoplasty in the treatment of fungal keratitis was discussed. Results LKP surgery has high safety, fewer
complications, low cost and low donor requirements, and can block the fungus from further infiltrating the deep
cornea by completely removing the lesions in the early stage. The most important thing is that LKP can preserve the
patient's own posterior elastic layer and endothelial layer, blocking the rejection caused by corneal transplantation
to a certain extent. Conclusion Fungal hyphae infiltrate faster, and fungal corneal infections are more serious
than other strains of corneal infections and more anterior chamber empyema. Therefore, early diagnosis and early
treatment of fungal keratitis are extremely important. LKP is suitable for ulcers confined to the corneal stromal layer
in the early stage of inflammation, that is, the ulcer of the middle and superficial cornea. Compared with traditional
PKP, LKP has greater safety and superiority. LKP has become a treatment and the first surgical choice for non—
perforated and fungal corneal ulcers now.

[Keyword] lamellar keratoplasty; fungal keratitis; corneal ulcer
Y P y g

ks HHH: 2021-11-10



64 . FAREFIE 2022 4F 59 %5 55 1 ] Electronic Journal of Medical Operations Vol. 9 No. 1 2022

L AR R ( Fungal Keratitis, FK)J& & Ji& i [
W E ISR A S 1) E RN 2 — o R
TG R R AR A3 | ARG A 5 P DU R
S B R BN A5 o LR AR A T R
A Hb X, e HOR A R R R A AT
PEIAE LI, T o9 19 5 9 PO AR | SR A A R B L
s A BRE  SA AR (KOH) 12 KA A7 7 — 2 R
FAPEZE S H AR R B AR (29 50 % ), P
IR SCIEiZ FIERIGY Y . P2 B SR Btz g
R ARG R AL, T B LA
ST IR T B G Bk Bag  RIR L
K LI e K U N E S . A I 2 B LT
MM 2402, 250160778 Tt (U BR T
R 2 B, — BLZ5WIRYT 5-7 RITHL, WAz H
JAT FARIGT7 DL B B 2 A IR 21, BELIB S 4E 1 — 20
RIE L&, BA TARIGS P AHEE T ORI P I M
I 4] A ( Phototherapeutic Kerateectomy, PTK), =
A A ( Lamellar keratoplasty, LKP ), A= fA
AR ( Deep anterior lamellar keratoplasty, DALK ) Fll
5 155 1 fA IR AL R ( Penetrating keratoplasty, PKP ),
Ferp LKP A DLKP B E£5 F T AR A BER)Z 1 SRk
PR AEAHLLZ T LKP AT LS o R i 10
HASGIREMARALR L JFRAE D E TR k2
FREEz , ILE R BRI A A 1 i ik T
ARI7Z—o BUSLLKP Ry B PR IR g i B | 5
R FAREHL 5 PKP X H IR S5 5% 0 1515 1)
R 27 LAZEIA

1 WERRAERE

LKP B 44 J8 S, B A AR JZ B A, 4 FA 1R 5t
JyBRF =, BRI 5R I, 17 LKP. LKP R
DB A 11 B 40 M J= L i 3 0 )= MR oy 2k JBUR 1
FIE LKPOR B 00 BE TR, PRI R R4 T 25 R
b BEAMIER X BRAE N N BRI A 22 T B AR K, 5
75 Y 5 BT TR SR R R, AR RIS B A AR
KoL RV R 22 BA BEART G , T LLS R AR
2, INBEEIA A PKP J&3R Y7 BRI T A 5535 i i Y
Ao BE, O Tk G BRI G R B A AL, —
B2 R PR A A 2 2 Wy Ry T RDIER .
LKP s R A T “UTR I, ] LATE 3575 15 10 21 £ [
TR T L% N BT BT 22 1) J 59 7 J2 0 PN B2 = AR 589 5 A
P I, — R REJE L BT 1 A IR AT 1k — 2 K
JEo LKPBUAB BRI BORME L athm AR5 HE
S RN R K RE B0 PKP LA RSN Bz 45 0 {7 4%
HTERE . TERRAE R LKP 43 ) TR 1 A B 5t 7
ALK A 2 3k

2 LKPHIFAREH

2.1 ARFSN FEMAERNEEREMARKZ,
Wiz AR /N AT 1/3 MR L B4 #
B RN, W e A i s FRUME , 78 fA A 20 2 B B
KRAKEA K, SETIERE L PR R N F, 5
T AR At TR bR L3R L B R A K i 22 DL ER
JEH R AR e AN LUKy A K (HHE
=28 ik, M AE AT B R T 10, RIS BAHE
BRE LM RER . A LA R RE N IR
ZRINE B W RN BB, i AT
U B LR A R T TR i | A AR RS DA 2 RN
T R, MR A I L, R £,
I PR B SR s e e e i L R LA IR TRE N
Fo, ARG | g AR R R K R,
W RS TR R IE A R BT W 5-7 R
JE BRI &, Wi — 20 e B2 A R A . Bk ) AT
EVATAR RIEMARRZ  (HF EIZZE TR, 8
V)5 BRI F AR T, 6 R b v] B35 LKP, il 25 7 1
FELBAMT T ABARZ AR HF AR T B 2R A
FERTE R B e |, G SR M 2R A AR B s L T AR
AR J5 5001 2 AT R ey BRF 3L 5 2, W) 1 3% LKP; 4n
ROLFEILTZ 2R G TN BN L2, nTiE—25
PEFEDLKP s PKP!, 4 LKP FI DLKP il J5 A 13 i 31
R IEYEI), nI AT PKPAVE M ANKOT v . TRk 2 1R
FABAZE AR, AR R 2 S5, B
BEPKP, U5 B 48 ™ m R YL IR 5 B, 75 17 Bk N 254 40
BRA . Z5 1k, 5S040 A 3% 7 T W 00 TR 28 G
B, k] LIAR I 25 s Rk Pl 27 i, ok
CIRY USSR (el o Ny I WA (8 8- E = W I Y =
W) =N ) =

2.2 REF M LKPHF AP, X LKP P
FARMERE LA R0A TR L. EARSEXT 2005 42
2007 4F 28555 B A UE 52 1Y 77 191 2L T P A BRI 0% 10 L
PR RS TR 45 A T e Hr A3 th 4518 - M 5t9%
WRE/NTRT 1/3 MBEET, J& T 32382 M50 , ILET
P 22 B i/ HLE AT AR ) AS A T R BOM BB
PR ] SRR I 25 R SRk R 2 AT s e
597 ORI, W2 B PTK 8 LKP, 415195
HHT 1/2-2/3 FARERS, LSRR B BR w22
SEATECRM T RETE | A BELIBT LR P 22 aF— 20 [n) VR T i
e, B LKP, WS 22 0 T EEAT , WIS r= A —
FE R, LKP AL ASYE Ry B , B e £ 50 WIS 1% DLKP
o PKP, YA O k)5 i 2T, Bk s DLKP,
BEH AR I TE Bkt , nfa IR E 25541, PKP AT /E Ky
YT EEFLME FR 5 — BB 2k . X i ™, 1
gl i) J 3 e A MR Bk B A



FARBTZGE 2022 4F 55 94 %5 1 ] Electronic Journal of Medical Operations Vol. 9 No. 12022 ° 65

3 LKPi&YT FKEREIENE

3.1 BRAVIERZYNAIT= 5 K, Mg RN R
il ERPE A G, — e YAy . AT
FLEA 2 TR0 25 , FUem | (7l R ms AR
R HAMMZ AR5, BaTESMEFEZR
I ST AR SRy RIS T R B 24 0 I R
(A 25WI6 97 AUNE R 3R 2 B2 IR O ik, X
MLIRIE T2 BB AN 3K, — HAE SR T , rad lAR
AL A R, SO TR YT R (5~7 R — BRI
HYNEYT AN B REFAR T,
3.2 RS AR <6 mm Bl % o o B
JE 5 e R RSE B Sl R i 6 R /)N
I3 s EE /N (<1 mm) ./ (1-3 mm), %5 (3.1-6 mm)
FR (>6 mm) "™\, 3595 (4 57 B 40 o0 o e (35 9 5% i)
PR AT AT 358 43 )., 557 Hp e (7 v e 0 s 4o 2 (1))
U 1 CBEA15t 97 BE 25 AR IR 2% 3 mm DAY, BRI
B B E N T AR LA XU Y R W A
=20 Sultanah Bahiyah B [5¢ 76 A 5 P A IR 48
H Y BRI ST HP R T 105 AR /N B A e A ¢
P70 DB - 097 BLAR R e X 305 5 3 25 1R i
L1 IEAR 2 ( P<0.001), iZWFFT I E 103 3 E
PE 7 B, Horh itz B /INI 26 4 AT,
B 17 £ B35 (65.4% ) B AT BRI R A P i 5
Bt AR NS R/NE 37 s &, A 16 24 R
(43.2% ) A1 42 5 MITEBZ ELAR K 40 24 5
Fh AUH 3 B HRF(T.5% )RR . LA, 18
I 103 & b Bog kAL AR 16 &, A
7 % B (43.8% ) e A 14 s TEBUE A o5
JLy 55 A HBE T, B 24 A (43.6% ) Be A 142
s TAEBZ A TR XA 32 4 A 5 45
H(15.6% ) WL ARSI . 55 HAR
K, MR TR A, e 2 025 5 5 kb g3 v e
X, AT . 25 b LKPIRYF /NSt A s ot
B MRS , TR R A T

4 LKP5PKP. DALKHIEEE:

4.1 5PKPH L. LKPA J5 HE & &0 & 4= R AK,

Mahabadi N4 (057 2 B, £ B A2 A48 0 # BB L o R
Ji L J2 R A 25 B Lk 4 1 200 it A I EEL 400 AR

ST RE L HEF S LKP ARSIV, I 4F S IE 7E
A 2l AR R R R AR N T AR, T i SR
FI R LR 48 1 AN DR TR B A i 2 21 46 oy
LKP$2 AL 20 Y5 i AR 8L, [0 LKP HEBIRYT ik
JE RS, SIS LA, T BRI bR A
IR PKP, PKPHEF 5, A& &R, Hig

AR UL AR &M 1. LKP ARG & L B, aT L
E—A 30 FH PKP AR A %6 12

4.2 5DALKAHEL : LKP V) A T IR FE TR 2 , 14
FEB AT L2 AR fE s 2 DL N B 42 A R
LA AL I — J 5 1) 5 20 422 s DALK Y0P 1t 4 )
ST A A SR R DASE R - 5 T 2 A0 O
PEEEDALK T, 758 8 2 # B AIBR BT, 758K I
AT PRGN, 25 5 1 i 50 IR R A gL P LKP
FOBRAE S AR A A TR B, 2 ) M, (H il T SR
T JR R , 5 B TR 22 3= AN B DALK IS

5 LKPHWFEREARE

5.1 e LKPMTEHL:, BAEIGIRN )z, TR
TEJORE R EAE IRk, PRt m , IRNIF &
FEZD , SRR EESREAG , AT A T 12,

5.2 AAHEXERE LKPARJG 1 JHEEEE LK
I, ARG 2 JE WSS B A R I O . AT R
VRIS 70 10 A It TH O A5 RO RN, 9L
TFREILR, B8 AR RV NN, 4R H R R
Yl 5 R kBRI i G RV A PR TR K 1 235
TG, AR K R, e LU A H 25903677 G
B LA IR RES RS K LR FE R 2

5.2.1 ZARHZE ST BEOR IR 45 A AR 2 1 Y 4%
LT BE S U RS I T Re R B R . Hoh
BELRAH I BAE , INAEL AN S R 24 DL S e 2k W 545
BUAL FHLKP ARG E &Ry,

5.2.2 HEERE b AELERYL K R R R 1
VEF, 76 9 RFNTTR A0 A 003 , 2 R g & s 1)
I, BUZ AR AR T = KRS IR b G20 A 7 o5
R A EEE A

5.2.3 WM BTG EFORE, B AR I UR
[F] , AN ) PR S50 FR ST B R Rt R S I AN
[, MR bSO IR AR ST st e =28 158, e
O I8 5 7 A AR B T T T R R R, B 22 TR
JERIEAE RIS 5858 , 74T LKP AR AT RE R Apfpg ki
BRI S8R LIy, BERS TR R EIR IR ZE A
JEC RN SR & A 2R | )RR T S s AR
5.2.4  RHIWER TSR S50 s NI bR 5
TCZE RN G 8 P AR 790 R AR A 6 B R B AR T
T R AR IR A2 28 0 L R B AE A R i A
77 238 A v D B A | 0 R K L 400 Y B
i, AR PN R AN A A3 A T G I HE I A
% LA BRI E 09 17 5 M ZEOKPA BEAIE 2 TR] 22 BE (1)
B RN 2 B TR 4 SR A B T LR HUE
o g LI A IR BE J) . LKP AR 205 B i &%
ol SR I AT B ), HOR 5 B R R R B B



66 . FAREFIE 2022 4F 59 %5 55 1 ] Electronic Journal of Medical Operations Vol. 9 No. 1 2022

15 2 DA B oA 2% B d e 4 1 R RE R (IR LKP 1 42 4>
{3 54 7 [

5.2.5 JENEGEE NN IR 4R
Descemet fi i A1 i, Ho AT . 1 H(1-3 e &
BE) 5 2 90 (4-8 PUNFZBE) 5 3 90(8 LA F A Je BERREL
BRI N EE), 2020 4F Bourcier T 4% AXT B K
JEAK B F2 W) A 5 1Y) Descemet I 2H 20005 B~ 1 £ 7
TVEAL, X 60 1]t B P Rz BRE A TR A R 9 SR
HEAT 03 Horh 1 9% 3 1,2 9% 29 3], 3 2% 28 f3i]'"°,
HRHE calcofluor UL B I PAS YL (0, g 2 2 F1 3 94 R
FATE Descemet [ HH AR AT FLTR R 22 Hirp 3 &)
Descemet [V Z I T T 2 22 MR AEQM . HIGIE
B, N B B B IR Descemet IR, ARG R 450
XA AAR ZE A D I B AE LN o AR5 KT R B BRE 2 2 3
2% 57 B EST PKP, 1 iy =035 47 LKP, B [E]
KI,3 A4 LKPRYEFH A 2 Z52K , T PKPALH)
57 HBEHTR K . IS ARTTERPRLT T WA 2]
Bz BERE , B B e 18 PKP, AR L & & B KU
5.2.6 fABSHAENE AR IR RS
SERUR MR TN A T MRS . AR
ik THE N\ PR SIS A I I, AR R e e R A
ANFRHERF , HEFR BN U3 i ™ BfEA T LKP R, —
SR RS2 A AR BT AR 107 S IR, 3 s S i — 2P0
W, LKP (524 T RN, FK 0967 B R AN H I

F RO — T R R T~ 330 V) 7 8 S e figp pR 7 3k A HR
BB . BT, LR GYBS T AR 2kt
W ABATIFAR SRR FA ATIR R R B
BRI — MR, LKP FAREEIRI T s b
DRIE )= PR E R R, BB IR 5] 5 PKPAH A
AR JE I IRCR | 78 FK IR B SR Rkt , 45
WP, N RIBE RO 24 A AR IR
J7 W A (Y A 3 i . JEAF R LKP AR IEAE RS AP
K, MR KPR FLAR B2 R Bt , TR A A 51
13 FK A 88 RS B S e iR 7

ABREFHEEHEARELEN TR

S 3k

(1] Lottie Brown, Astrid K Leck, Michael Gichangi, et al. The
global incidence and Diagnosis of fungal keratitis[J]. The
Lancet Infectious Diseases, 2021, 21(3): 49-57.

[2] Bourcier T, Sauer A, Dory A, et al. Fungal keratitis[J].
Journal francaisd” ophtalmologie, 2017,40(9): 307 -313.

[3] Donovan C, Arenas E, Ayyala RS, et al. Fungal

(4]

L6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

keratitis:Mechanisms of infection and management
strategies|J]. Survey of Ophthalmology, 2021, 8(2).

A PRERARE . ECRE A IR IR B R G A 2 SR A
[J]. S IR R L 2009,27 (06):659 - 661 .

Raj N, Vanathi M, Ahmed N H, et al. Recent Perspectives
in the Management of Fungal Keratitis[J]. Journal of Fungi,
2021,7(11):907-932.

Todokoro D, Suzuki T, Tamura T, et al. Efficacy of
Luliconazole Against Broad—Range Filamentous Fungi
Including Fusarium solani Species Complex Causing
Fungal Keratitis[J]. Cornea, 2019, 38(2): 238 -242.

Joanne L Peterson, Brian P Ceresa. Epidermal Growth
Factor Receptor Expression in the Corneal Epithelium|J].
Cells, 2021, 10(9): 2409 -2423.

Darren Shu Jeng Ting, Mohamed Galal, Bina Kulkarni, et al.
Clinical Characteristics and Outcomes of Fungal Keratitis
in the United Kingdom 2011-2020:A 10 -Year Study[J].
Fungi, 2021,7(11): 966 -980.

Tze-Suen C, Chew—Ean T, Din N M. Fungal Keratitis in
a Tertiary Hospital in Malaysia[J]. Cureus, 2021, 13(9):
18389 -18395.

Mahabadi N, Czyz C N, Tariq M, et al. Corneal Graft
Rejection[]], 2018,52(4): 375-396.

Mahdavi S S, Abdekhodaie M J, Mashayekhan S, et al.
Bioengineering approaches for corneal regenerative
medicine|J]. Tissue engineering and regenerative medicine,
2020, 17(5): 567 -593.

Gong Y, Xin M. Incidence of recurrent fungal keratitis after
primary keratoplasty and visual outcome and prognosis
after intervention for the recurrence[J]. Medicine, 2019,
98(24):15910-15926.

Karimian F, Feizi S. Deep anterior lamellar keratoplasty:
indications, surgical techniques and complications|]].
Middle East African Journal of Ophthalmology, 2010,
17(1):28-54.

Poltanova T I,Belousova N Y. Recurrence of fungal keratitis
in corneal transplant|[J]. Kazan medical journal, 2018,
99(1): 148-150.

Norman van Rhijn, Michael Bromley. The Consequences
of Our Changing Environment on Life Threatening and
Debilitating Fungal Diseases in Humans[J]. Fungi, 2021,
7(5):367-385.

Namrata Sharma, Manpreet Kaur, Jeewan S. Titiyal, et al.
Infectious keratitis after lamellar keratoplasty[J], Survey of
Ophthalmology, 2021, 66 (4): 623 -643,

Karl Anders Knutsson, Alfonso lovieno, Stanislav Matuska,

et al. Topical Corticosteroids and Fungal Keratitis: A Review



FAREFIE 2022 4F 5

9% 55 1 Electronic Journal of Medical Operations Vol. 9 No. 1 2022 . 67 .

of the Literature and Case Series[]J]. J Clin Med, 2021, [19] Altenburger AE, Bachmann B, Seitz B, et al. Morphometric
10(6): 11781189 analysis of postoperative corneal neovascularization after

[ 18] Xiaolin Qi, Ting Liu, Man Du, et al. Endothelial Plaques high-risk keratoplasty: herpetic versus non-herpetic
as Sign of Hyphae Infiltration of Descemet’ s Membrane in disease[J]. Graefe” s Archive for Clinical and Experimental
Fungal Keratitis[J]. J Ophthalmol, 2020, 5(26): 1 - Ophthalmology, 2012,250(11): 1663 -1671.

(4255 38 bi0) obstetrics and gynecology, 2021, 224 (4):362.
Laparoscopic uterosacral ligament uterine suspension [20] BULLER J L, THOMPSON J R, CUNDIFF G W, et
compared with vaginal hysterectomy with vaginal vault al. Uterosacral ligament: description of anatomic
suspension for uterovaginal prolapse [ ] ]. International relationships to optimize surgical safety [ J ]. Obstetrics
urogynecology journal and pelvic floor dysfunction, 2006, and gynecology, 2001, 97(6): 873 -879.
17(1):79-83. [21] BBk, MR, XUPE, 55 ZE(RLovk 00 B B ikt 4L

[18] GIUGALE L E, MELNYK A I, RUPPERT K M, et al. T A=Y SR ] P E SRS R
Total Vaginal Hysterectomy With Uterosacral Ligament 77, 2014,30(6):453-456.
Suspension Compared With Supracervical Hysterectomy [ 22 ]  Bt#&, Bk ff, 30k, % . 2 0HE B HHa m A m
With Sacrocervicopexy for Uterovaginal Prolapse [1]. ARt [ )], e =R A4k, 2017, 52(6):
Obstetrics and gynecology, 2021, 138(3): 435-442. 363-368.

[19] JELOVSEK J E, GANTZ M G, LUKACZ E, et al. Success  [23 ] ZERRHL, BRAAR, XIWE, 45 . s o TR B 5 BRI

and failure are dynamic, recurrent event states after surgical

treatment for pelvic organ prolapse[ J ]. American journal of

SRS E AR R MR = 4E AR5 [T].
AR, 2021, 56 (1): 27 -33.



