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(P>0.05), B5—KEEVIR, ZHEBRBCVAZ RIEZRE G ¥E X (F=24.257,P<0.01), HHCHM
FIRE B tE, C4HLogMAR BCVAM0.80 + 0.12i#Z0.08 £ 0.09. FERFIANH. 3MH. 64 H. 124
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Abstract

Objective: To observe the microstructural changes of the outer layer of the macular central recess
of the retina after surgery in eyes with idiopathic total macular fissure (IFTMH) by OCT and ana-
lyze the correlation between them and visual acuity. Methods: A total of 37 patients, 37 eyes, who
attended the ophthalmology department of the First Affiliated Hospital of Bengbu Medical College
with the diagnosis of IFTMH from May 2019 to October 2020 were selected and all of them were
successfully repaired surgically. The best-corrected visual acuity (BCVA) and changes in the outer
microstructure of the macular central recess on OCT were compared between the affected eyes at
preoperative and postoperative examinations at 1 month, 3 months, 6 months, 12 months, and 24
months. According to the healing of the external limitinag membrane (ELM), ellipsoid zone (EZ),
interdigitation zone (IZ) at the end follow-up at 24 months, they were divided into three groups:
Group A had intact ELM, and the connection between EZ and IZ was interrupted, with a total of 11
eyes; in group B, the ELM and EZ were intact, and the IZ connection was interrupted, with 15 eyes
in total. In group C, ELM, EZ and IZ recovered completely, with a total of 11 eyes. The correlation
between visual acuity and the continuity of ELM, EZ, and IZ in the central macular recess was ana-
lyzed. Results: In 37 eyes of 37 cases, there were no statistically significant differences (P > 0.05)
in age, gender, eye type, duration of symptoms, preoperative BCVA, minimal hole diameter, and
base diameter between the three groups of patients. At the last follow-up, there was a statistically
significant difference in BCVA between the three groups of affected eyes (F = 24.257, P < 0.01),
with the best recovery of visual acuity in group C. Group C LogMAR BCVA improved from 0.80 *
0.12 to 0.08 + 0.09. At 1 month, 3 months, 6 months, 12 months, and 24 months postoperative fol-
low-up, the macular sulcus microstructure continued to reconstruct, the defect diameters of ELM,
EZ, and IZ continued to be reduced, and the BCVA continued to improve, which was statistically
different from that before surgery (P < 0.05). The reconstruction process started with ELM first,
followed by EZ and IZ. 24 months after surgery, BCVA was positively correlated with preoperative
minimal hole diameter, and base diameter, duration of symptoms, preoperative BCVA, preopera-
tive ELM defect diameter, preoperative EZ defect diameter, and preoperative 1Z defect diameter (r
= 0.798, 0.601, 0.683, 0.732, 0.682, 0.695, 0.702, P < 0.01). Conclusion: The reconstruction of the
photoreceptor layer of the central macular fovea continued after surgery in IFTMH eyes, and the
sequence of reconstruction was ELM, EZ, and 1Z, and the visual acuity continued to improve.
Meanwhile, and the degree of reconstruction of the outer microstructure was positively correlated
with the postoperative visual acuity.
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1. 5|15

R M4 2 BB 24 L (idiopathic full-thickness macular hole, IFTMH) & —Ff DA™ AT B fis . 404242 T
A AT RN R R LI B BE R, & & N S iE (internal limiting membrane, ILM)-5 408 i (.25 _F 7
(retinal pigment epithelium, RPE)IA] )4 A0 1] X F 3 B AR X S 995 75 K 22 B8 10 N 2R R PR 1T
—RRIRZETT N 0.2%0F] 3.3%0 A5, ZKAET 65 5 UL B EAMAE[2] [3] [4]. 1991 4, Kelly Al Wendel
A T PR AT S AT FI(PPV) B & WBSS A IR T IFTMH B &057%, Hh R & %
1K 58%, 42%H B F AR BISGE (5], T ROGEAH T Wi = 49 (optical coherence tomography, OCT)) 72
B2 IFTMH 2 WA, B OCT MIZ B g T B [6]. AR LI & (7] [8] (9], AT
(external limitinag membrane, ELM). #fi[& {4 (ellipsoid zone, EZ)FI{ik £ 4 (interdigitation zone, 1Z)]5¢
BN SARTEUIAIC, RIS 8 B @ T FAR IFTMH BRI E B 0H 2, IR
IFTMH R 33 0 [V ELM\EZ . 1Z FESAE AR AL I TR B2, AT e 5d 32 ] OCT M%< IFTMH
IR S5 BB O M A0 = AR M S AR, [FI SRR AT IEML J1(BCVA), LA #T — 38 Z IR AR
PE, IR LS R T

2. #EREFE
2.1. ARIR

AT TR BB I R IE 7E » JEHL T 2019 4 5 F 28 2020 4 10 JJ FESF4R P2 22 e 5 — Bt Jas = e AR B it
IR PRI & A TR RIBR AR R Ih 12 2 4L 37 44 IFTMH 3 37 IR . ABFTTRAK (/R
SEHREEF) SR, R R A B S MY R ER B AR B R A S HEHE(H A 5 7 [2022]58 300 5), PIABTILA
[BUBPERE T, R TAF A G 28 R 1 R 45

2.2. PNFRHE

1) OCT ¥ EHE12 A GASS 20 b I~V W[ 1]/ IFTMH &%, 2) BIRARGEHILESHE: 3) FAE
BE VT A 24 AN H o
2.3. HiBrtRgE

1) ARHR [F]EEA 8 T A0 0 0 A . W D0 B I PELZE AR A DGV B AR I . BTSSP R
B HIR. A, WA . S AJE A B IE-6.00D). 2) OCT BE(E 538 <5; 3) BV
H R S VR R A ) HARAT FARE .
2.4. FR5ZE

37 $1(37 WR) IFTMH 35 B)F AR R L2 86 4= & 10 BRI R B AR U Rk 7= 2L AL — L (e
Alocn AR5, KW =10IE 25G BEIEAYIE], A MG SR A PR BT B P FR, RS AR R
TP . AR EUCEE T — /N RFFIFEMZ 50 708, BRI ARTTUSHCR . SR G 4T
P B 75 LA R BRI N LA IR A TR

2.5. MEIEFR

ARETEEE AR A L SERCAER,  DUSEARRFEERT [E] . RAT BCVA. @RIVEBARE . R4L
HIMBILEAR . fEPTH EET, OCT SRR AR — KT FARIEHEVIREIL 24 4~ H, FAJE 1
PMHGIAA 6 MAV 12 AN 24 A HEMR S, RS AT F B MR HEREATIRER A . BCVA
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or 2K F [ BRbn e 1138, Gevt o A e 4 0y /s o3 H A W B (LogMAR) L /78 3¢ . R OCT Avanti
RTVue-XR (Z£[E Optovue 2 7)) B KR IJFELE Cross Line #3 F £ 747 T RPE K75 ] X 24U A0 3L
JRAE H/MEL ELM. EZ. 1Z BATIEZRMEI & . Ak zE, Pl &S b E—Aa 2R mMHEAR N 7 5

i, SRR 3 U BOPEIELE 1),

Figure 1. Observation of each index for the central macular recess of [IFTMH

1. 3 IFTMH &R OMU R ZIEHR

2.6. Gt A=

K SPSS 26.0 (IBM ¥ A G BAFEAT Gt 220 1. tFEBERIDOPI% + brifEZE (X )8 m. &
HEBF AR RJEHTHER BRI A E R T Z W UANOVA), PIPHLECR LSD-t #5; H5 Rtk
KRR, SIS <5, K Fisher HVIMERAL . 4L EEHE bR 2 8] (A S MER
5K Pearson FHIMESM T, XTI )1 TG BRI 2 1) 2 AN 3R 00 R 2 o6 ME 1 23 b, P < 0.05 0

HESG I #EX.
3. &8
3.1. —RAEREER

4 IFTMH BR AR J5 24 ™ H I OCT EG R 3E X 412 B M RELE S W v =4, H, A4
H 11 HHR, ®INELM 2%, EZ f1Z ERFW; BAA 15 R, {IN ELM. EZ 5¢%, 1Z EFE+
Wr; CZHF 11 KR, RIN ELM. EZ. 1Z 5%EE&WE . A. B. C HBEFHARAT— BRI S Db L

TG 242 (P < 0.05) (L3 1).

Table 1. General information of the three groups of patients

1. SHEBEN R

Hit A B4l CH FIx* P
R, PRI + IREE)  63.73+827 65.75 + 6.58 61.43 +10.11 64.45+729 0939 0.401
MERI(F /%) 12/25 4/7 5/10 3/8 0322 1.000"
AR (AT IR/ A HR) 13/21 4/7 7/8 3/8 1.042  0.639"
11 # 9 (9/37) 2(2/11) 4 (4/15) 3(3/11)
111 34 17 (17/37) 4 (4/11) 6 (6/15) 7(7/11) 5.607 0.233"
vV 11 11 (14/37) 5(5/11) 5(5/16) 1(1/11)
FEARFRER TR (A ) 5.41+2.41 6.21 +2.59 5.46 +2.41 4.46 +2.07 1572 0222
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Continued
ARHETHL 71 (LogMAR BCVA) 0.83+0.16 0.91+0.15 0.78+0.19 0.80 +£0.12 2.729 0.80
FEJRAE (um) 829.08 £154.27 895.00 + 143.00 803.86+163.15 789.27+143.97 1.174 0.195
i /NME(um) 314.54+100.15 362.17+99.46 302.00+100.98 278.55+87.213 2.339 0.122

ELM R B4 (um)  862.30+£195.83 905.92+181.21 918.07+203.78 743.73+160.77 3.241  0.052
EZ LB EZ(um) 104770 £167.94 110025+ 176.10 1067.21+£190.10 965.55+95.78  2.123  0.135
1Z AR E A (um) 119876 £247.30 1291.75+£219.96 1214.29 £291.71 1077.55+171.56 2.364  0.109

E: TR, K Fisher Wi UIMER .

3.2. &¥THT. J§ BCVA tt#:

37 HRARFIF# BCVA 4 0.83+0.13, K5 1 MH3MNHL 6 ANHL 12 AR 24 A AR, P15 BCVA
43519 0.69 £ 0.16+ 0.55+0.18 043 £0.18. 0.34+0.18. 0.23+0.17, SARFTHE, ZRWEHSIT%*
BXFHIRP<0.05); RKg1MH3IANMAL 6 MAM 12 MAR B CABCVA BT A4, ZRWAES
R X (P <0.05), B. C 4208 BCVA £ EZF(P <0.05), 24 MAR =M 6% 58 86 B E5 T
SN P<0.01) (W 2).

Table 2. Changes in BCVA (LogMAR) in preoperative and postoperative groups
2. AET. REELH BCVA (LogMAR)ZE 1t

ARA Rig 11H R34 H RJg 6 ™H RE124H RE244H
A4 0.91+0.15 0.81+0.15 0.70 £0.15 0.59+0.14 0.51+0.15 0.39+0.15
B4 0.79 +0.19 0.64 +0.15" 0.51+0.18" 0.37+0.14" 0.30+0.15" 0.21+0.09"
cH 0.80 +0.12 0.61+0.10" 0.44+0.11" 0.33+0.13 0.20 +0.10" 0.08 +0.09"
F 2.288 6.614 9.202 12.779 15.152 24257
p 0.117 0.004 0.001 0.000 0.000 0.000

W "5 AGEE, ZRAESITFEE (P <0.05); T=HEBEA BELTFE X P <0.01).

3.3. MMESNERRERTHUR SN AZE XY

1) fEARGHVIEEE S, ELM. BZ. 1Z S EEZHH D, H ELM KPP BEa5 /N T
EZ. IZ R EZ, HEEREP<0.05). fEFTAHIRT, 7280 ELM B, MeiH 12 (UE B A 5%
# ELM Al EZ (RS SR THEN A2 BRI, ELM %@ &, EZIRZ, 1Z ®)a1
B 3).
Table 3. Changes in ELM, EZ, and IZ defect diameters before and after surgery (um)
% 3. RBT. REELM. EZ. IZ 3GERTLIER(um)

AH AE1AA ARE3PMA AKE6 A ARE124MH KE244H  F P

862.30 + 316.57 + 117.24 + 2297+ .
ELM 195.83 335.02 190.50 77.86 0 0 108.171 0.000
1047.70 + 858.51 + 624.86 + 407.46 + 229.97 + 97.03 +
Ez 167.94 250.19 323.69 290.42 248.55 16507 81378 0.000
1198.76 + 1049.43 + 935.51 = 703.65 = 474.86 = 234.00 +
1z 247.30 250.17 296.00 234.51 251.17 20033 80257 0.000
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2) FERBEVIINA AL, 7RI 13 ELM. EZ. 1Z VRSSO S A SSPECILIE 2), fERSE 1A
3/NHA 6 MHBF, BCVA 5 ELM #tfii B2 2 1EAHC, ELM i HABEK, BCVA %, ZrAEARE
EGIFER (P <001); ARG 1TAAY 3MNHAY 6 ML 12 AR 24 AR, BCVA 5 EZ, 1Z BIE
MK, EZ. 1Z P EAEK, BCVA MZE, ZRAAFREERTEE (P <0.01).

_ 1 u=0.6599
20007 =0.6044 ELM
rg=0.7425 7 2000 'ELMZ05716
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¢ 1z 1500 z=6758
o 000
= £ 000
# o
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AJE1 ABCVA -500 AJE3 HBCVA
(a) (b)
reim=0.4364 TEZ=0.7409
1500~ "E2=0.7328 1000+ '1z=0.5864
rz=0.5923 ELM
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Gl iz ¥ 5004
i Fi
i 500 .
& . ®  ot——r—— " T |
04 - ——— 0.2 0.4 0.6 0.8 1.0
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RJE12 HBCVA
-500 AJF6 ABCVA -500-
(c) (d)
rEZ=0'7511
8004 r,=0.7356
z EZ
600 1z
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m
B
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| p— _‘i' - r
0.2 J 0.4 0.6 0.8
200 AJE24 ABCVA

(©

ELM

#: @)y (b)s ©~ (d)s @FMERRE I AMALIANHAL64MAL 1240 H. 24 A~ AR BCVA 5 ELM,

EZ. 1Z B B 1A B AE % .

Figure 2. Correlation of BCVA with ELM, EZ, and IZ in the central macular recess at each time point

& 2. &AtE S BCVA 5&/MF/OMKX ELM, EZ. 1Z ByEE M

3) XARJG 24 M H BCVA 5ARHT & FELAB DU A3, BCVA FIEES Z A1 AA H P <
0.05), SRALMEMBHEIEML, &R BEAEBK, RF 24 ~MH BCVA %, ZRHEARES
TR (P < 0.01). JERFFEENAKSE . ARAT BCVA #i#F. ELM K#j. EZ Ruj. 1Z Rjih, KRG
BCVA jilf, #mBARESZEL(P<0.01) (W 4).

4) XAJE 24 A~ H BCVA 5ARHT ARJE %520 KA B 5047, w790l 24 4~ H i BCVA BG4
FERFFEEIT 1] . ZFLR/AMERIAR JG BP0 M X ELM. EZ. 1Z (&S RERER S )R, 29L&
/INMERET, RET ELM. EZ. 1Z $453 BLASEN, ARG 24 S H BCVA By, 27 BG4S0 28 (P < 0.05).
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PR %

FFLEIR AR ELM, EZ. 1Z B2 B2 5 24 N H BCVA BHE, Z R LG5 E (P < 0.05) (L5 5).

Table 4. Correlation between visual acuity and various factors at 24 months postoperatively

? 4. R 24 NAMANESEREZERIEX M

e 0.003
FRELI [H) 0.683"
AR# BCVA 0.732"
HERR 0.601"
BNE 0.798"

ELM H: £ 845 B2 0.682"
EZ J:ZZ B H A% 0.695"
1Z FEL 0 H AT 0.702"

i TEAEEGE (P <0.01).

Table 5. Results of regression analysis of preoperative and postoperative influences on visual acuity at the 24th postopera-
tive month

5. KAl REEEMERMNAREE 24 MRAANHEISFLER

B t P
Frzt ) 0.012 2.140 0.041
HERR —0.000 -1.126 0.270
/AR 0.001 3.545 0.001
ELM F: 44 HAE —0.000 -0.493 0.626
EZ B H B 0.000 1.333 0.193
1Z BEE BT EAT 0.000 0.111 0.912
oFtl -0.127 —5.872 0.000"
B4 —0.228 -10.375 0.000°

A 0 0 0

T A ARG 24 AN H BCVA WlIVESE L 22 5 BT B G025 (P < 0.01).

4. Vg

5L IFTMH IRARJFIRIRERIKRE, RERAESBOES, HMIREKAIRANE. IFTMH
AR S B rhC (M1 A0 2 2 A F 5 R S AT AR A I AR I Fe # e, EE AR [10] &0 IFTMH BRAJS 6 M H
KL 775 ELM. EZ )58 8% 5% . CARME 5[ 111104 EZ B 5685 IFTMH BRA S L 0A 1R 58 1A 9%
P REZV AN AASG BN ZEEM I ZHRIR R, BOFEKMNETR, HARUWE 1Z. FHit,
BATAMEE IFTMH BIRA G KM 1K E 552 RS s R 5 A %, Bl T IIKIGIRIE 7L, &
1R/

AHFFE B EEEIEH OCT M %% IFTMH BRA JG S BEH O U A1 2 A A i A1 i S L 590 2 (B 1)
A . RPN DA I 45 R —5[5] [7] [9]-[14], IFTMH HR 412 B A5 4 ) fir A ik R 2 el 388 25 1 i 2 i
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JoR A SRS 70 2L L) P S X,k BT 0 H Y, Bl 1A O MEER: ELM, & EZ, fa R 1Z (U
3). fEARJE 12 AT EIRE BLM ZEESM: O 5%, (HER)E 24 NHK BZ, 1Z U5 R 5e s E
Yy, ATHEMEOLE MBS T 24 MABEEE KR, S5 5%[7] [15] [16], ELM X3 Miiller
Yl ARSI (B B R AR, RIS A7 TE 6 A 52 5 X S K e 2 R B A B G 2. 7F
BATHIBFFTH, ELM 5% 37 BR(100%), EZ 56% 26 HR(76.5%), 1Z 5¢%& 11 HR(29.7%), ELM Htii ELAAAE
FrA A S H/NT BZL 1Z SR EAR(P < 0.05), REBET I E&AME, EZ RAE ELM 528 IR
HAFAE, 1Z W HAAE ELM. EZ 528 R P {776, X5 KITAO, M 5 BODHANKAR %5 A\ [7] [18]1HI &I —
|, XUegE RIRY, EHHOMR S E @ ELM. EZ #11Z, 3 H AT A WM Z AR )5 58
HEVEAE TS 25 5 7 ik EEAEH .

—RPE
—ELM
_____ N\ /—\\\‘__.
@] . !
D
(b) 7~~~ s 1,
¢ s
-~
(©) ™
: :
@~~~ _——""1
~
@ ===~ __-——"" )

e (RRIUES, OnRILHOMESES, (o) ELM
BE, (REZESE, (R IZEA,

Figure 3. IFTMH healing process
& 3. IFTMH @&l

ERGHSNEES R, Al By C =484 BCVA R ARRTAINE, Rl MA 34MH. 64
H. 12 MHB B, CHBCVA T A4, ZRHEAGITEEN(F=6.614, 9202, 12.779. 15.152, ¥
N P<0.05), B. C#4x A BCVA ZRABAR I 2EEN(P<0.05). 24 MHB ZHz A ERAARESR
TR N(F=24.257,P<0.01). —YEWF 50 R, ALMIREAMZ I S MEs 1 B 2E 5 BCVA HGE 2 [RIAFE7E R
BE[15] [17] [18][19] [20] [21], &3] ELM. EZ M IZ SR B AR SR/, BEA a4, IFH
AR AR, AJG BCVA A, FULIRAS H BB 0 MAN2 R B2 5 ARG BCVA HiIEM G, 5
Z AR AR, AT RTE 12 N H . 24 S HE ELM 5 BCVA Z B BG4, RIEARw
W, R RIRE) ELM C4& s, EAFHITHREAE T 0. E8E) ELM. EZ. 1Z X1 BA EEE
X, FERATAE T, IR BCVA FER G20, JFH 24 AR CHM AT B4, A4, B AL
T AH, BHAEWAER R OMN ELM. EZ. 1Z 5280t 40 7 k5 %,

¥ KAZMIERCZAK %5 N[12](I8F 704518, REIRFFLENS MR, 5 BCVA MSGEREmE A K.
BRibZAh, BATILATF HARRFF LI (R, WPRFT R A2 . RFL I/ MEBR (- = 0.689, 0.744, P <
0.01), [Hitt, RESWATIZIER HEEN, LURIESRZ ARG RGBT R RN, RATRfLx
IERUR JG B BE G M ELM, EZ. 1Z BRI nI VRN T 858 R )5 24 A H ISR 48k . F2 b, R
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HIZLFLE/ MBI, BT T8 S 3240 X bk /N U RO 2 B kbR, X 5 ORI Sk SR — 5 6]. mBEH
M ELM. EZ. 1Z St 740 M6 SZ 25 I D BE[22], ELM HH Miiller 40 RG22 S 4l 2 1a) i 2
G, EZ N&ARKEH S5 MK LRk, #H7ae= 0, 1Z R RPE 4RI ERE 51461
B, =FHWSENBZAERIET BT T, TR TE, YWahFHEHMI). Fit, ELM. EZ.
1Z 5e %, BCVA Hik@iy.

gi bATA, AR IFTMH BIRARSSE BCVA BARRTA R, HEB O MANZ R HIE
WA, 24 MHABASE ELM. EZ Al IZ (EUR EAR R IEFDE. SHERTHIE, AERFREmE . 2L
INELL ARG EEBE M ELM, BZ. 1Z (SRS 24 A H A8 BN R S AR DR 26 ERR 1), AT
RATie TR TAEE R, RiE— Do AP AT BE A FE AR, CLAE A0 0 5 L ] T BT S5 58 2 S
HIR, B3 OCT MRS H I NF TG, AR F/E— w2z . e, ERATARREEV RIAF IFTMH
RGBS AR AR SE AWK, A I B B O [V R A s A B 7R KL 24 S A R AR, AREE—P 4

KBE V5 A] o
E&InE

2021 FELHER EARRIETH B A H, WH%S: KI2021A0766.
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