. 638 - AR SE IR IR B A s 2024 4 7 HEE 42 %5 7 #]  Chin J Exp Ophthalmol , July 2024, Vol. 42, No. 7

I RS -

B /MR 4E 8 IR ZE RS iRV I SRR 0T
e B 0 A0 e B LA DX S B RS PR
FEH HE ERE ALK

KK FARKERRAF o, KL 430060
BAZVE & AR, Email ; yiqiao_xing57@ whu. edu. cn

(#ZE] BH TS M/MRAEE A (PRF) BRI IE IS T i S5 50 1 = 3 T 0 5 4L ( HMMHD) £ 1
RIS (RD) G P AAE . ik SRJTBENLXT BT IS 05 i, 40N 2021 4F 9 H % 2023 4F 4 A TR
AR EBEIRA O & 512 1 HMMH £ RD B35 52 #i] 52 IR, R A BEYLECF R BN 3 A4, 947 236
Bl =38 I PR R AU B R o b BB (ILM) ¥ BR 2 18 i) 18 MR, AR sh s BR ILM; ILM 3 ZE 41 16 f4
16 MR AR ok B4 19 TLM 22 2 SL s PRF 282 18 4] 18 AR, ] PRF HUZERFL. TARAMMASF 1 4.1 4
A 3AH 6 A AFIRIE S LS EN I (BCVA) &, R OG2HH T W72 4740 0 4 2 B b 140490 49 J58 JE2 )32
(CMT) ;s TARRIFIARJG 6 4> H RG240 T W7 J2 43 40 108 A% T 2 3 )2 A0 190 JI58 1L 37 %5 B2 (SVD) 0 IR J= 4L MY
JR AL 3 % BE (DVD) s ARG 6 S H Ry7R8CHE AL 0 1 3 MH R & 8 MMBEZ AR, &R KRE64
J1LILM ) BR 41 ILM 35 € 41, PRE 3R 26 41 A9 AL M 5 % 0 B O 83.3% (15/18) \ 87.5% (14/16) Al
94.4% (17/18) , 45 4L 1H 24 4L M 5 SR HO 88, 22 53 JC 6 012 38 3L (04 X7 = 1,180, P>0.05) 5 45 41 1L 100 fit 4= 6 &2
fiio ILM RIBR 41 ILM S92 PRF BUIE RJ5 BCVA BRI, 22 5 A GLit 22 8 L (¥ P<0.05) . A
J& 6 H ,PRF SUZEL] CMT %¢ ILM FIBRZLAN ILM BT )R, 25 41K J5 25 W 1] 5 CMT BORHT 2 B2 T F, 22 %
WAL (3P<0.05) . FAHARJS 6 A~ A SVD Al DVD 35 TARRT, 2 739G Gt 8 L (39P<0.05) .
AT 0B 15 301 18] 45 2 3% 2R DL IR PN 48 L 50 A AR M 2 7 F O A A o TLM SR ZE A WK B 4 iR Mailler 48 i i JE %
B, TLM R ERZLAD ILM BUZELTR UL Maller 41 0 3878 . 4538 PRF BLFEHK G ik il 350 578 7T 42 B HMMH
RD 582 19 28 AL A & FRL 0 IO a7, Bl 0 AL 0 2, 2 — b e 2 A B TR O =K

(XR$ER] WAERAL; PR el WM /MREFAER I A Maller 41

EEUWA : 1 EW)H AR S S IRBR BRI A4 (2022-005)

DOI:10.3760/cma. j. ¢cn115989-20231126-00185

Evaluation of the efficacy of platelet-rich fibrin membrane tamponade combined with silicone oil filling in
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[ Abstract] Objective To investigate the role of platelet-rich fibrin ( PRF) membrane tamponade combined
with silicone oil filling in the treatment of high myopia macular hole (HMMH ) with retinal detachment ( RD).
Methods A randomized controlled study was conducted. A total of 52 patients (52 eyes) with HMMH with RD were
enrolled at the Eye Center, Renmin Hospital of Wuhan University from September 2021 to April 2023. The patients
were randomly divided into three groups according to the random number table method. All patients in the three groups
underwent standard three-channel 23-gauge pars plana vitrectomy. In the internal limiting membrane (ILM) peeling
group including 18 cases (18 eyes), the ILM was peeled intraoperatively. In the ILM tamponade group including
16 cases (16 eyes) ,the ILM flap was inverted and filled into the macular hole (MH). In the PRF tamponade group
including 18 cases (18 eyes) ,the MH was filled with PRF. Intraocular pressure measurement, best corrected visual
acuity (BCVA) measurement,and central macular thickness (CMT) measured by optical coherence tomography were
performed preoperatively and 1 week, 1 month, 3 months, and 6 months postoperatively. Superficial retinal vessel

density (SVD) and deep retinal vessel density (DVD) were determined by optical coherence tomography angiography
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before surgery and 6 months after surgery. The efficacy of the procedure was determined at six months postoperatively,
and the rates of MH closure and retinal reattachment were compared among the three groups. This study adhered to the
Declaration of Helsinki and the study protocol was approved by the Ethics Committee of Renmin Hospital of Wuhan
University ( No. 2022-1-X-53 ). Written informed consent was obtained from each subject before any medical
examination. Results At 6 months postoperatively,the MH closure rates in the ILM peeling, ILM tamponade, and
PRF tamponade groups were 83.3% (15/18) ,87.5% (14/16) ,and 94. 4% (17/18) ,respectively, without significant
differences among them ( fit X* = 1.180, P> 0.05). Furthermore, the retinas of all groups were reattached. The
postoperative BCVA of ILM peeling, ILM tamponade,and PRF tamponade groups were elevated compared with before
surgery ,and the differences were statistically significant (all at P<0.05). At 6 months after surgery,the CMT of the
PRF tamponade group was significantly thicker than that of the ILM peeling and ILM tamponade groups ( both at P<
0.05). The CMT of the three groups at different time points after surgery was significantly decreased compared with
before surgery, with statistically significant differences (all at P<0.05). SVD and DVD of the three groups at 6
months postoperatively were higher compared with before surgery, with statistically significant differences (all at P<
0.05). No serious complications such as endophthalmitis and vitreous haemorrhage occured during treatment and
follow-up. Miiller cell gliosis was observed in 4 eyes in the ILM tamponade group,and no Miiller cell gliosis eyes were
seen in the remaining two groups.  Conclusions PRF tamponade combined with silicone oil filling can promote MH

healing and retinal reattachment,improve visual acuity and blood flow density in patients suffering from HMMH with
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RD,and is a safe and effective surgical procedure.

[ Key words] Macular hole; Retinal detachment; High myopia; Platelet-rich fibrin membrane; Internal

limiting membrane; Miiller cell
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Table 1 Comparison of baseline demographics of patients among three groups

) ﬁm/ 7%@ 5 3] BCVA o IR I E%fﬁ
IR %k (v2s,%)"  (B/A,n)’ (F/Z&,n)" [ M(Q,,05) ,LogMAR]®  (rxs,mmHg)*  (x#s,D)"
ILM #B4 18/18  59.78+ 8.73 7/11 8/10 2.00(1.65,2.25) 13.2740.75 ~12.57+4.65
ILM A 16/16  62.06£10.48 6/10 79 2.00(1.40,2.75) 15.82+1.00 ~-12.93%5.49
PRF Hi%E4] 18/18 62.39+ 8.98 6/12 9/ 9 2.00(1.93,3.00) 14.48+0.86  —12.40%1.17
X' /F/H 0.409 0.129 0.166 0.751 2. 060 0.050
P 0. 667 0.938 0.921 0. 687 0.138 0.951
g1 1%(/ B AL Ex&?mféiﬁﬁiﬁ %%TLB%/J\E@ . CMT 7SVD 7DVD
WA (wes,mm)® WRZEHFTA (xes,d)* (was,pm)* (axs ,pm)" (wxs, %) (xx5,%)"
ILM # B4 18/18  29.11£1.55  99.61£19.91 656.39+182.12  508.17£126.78 36.73+2.05  39.86%3.68
ILMBEZEH  16/16  29.01x1.75  96.11x18.11 684.69+225.81  459.00+142.47 34.72+3.93  39.02:4.06
PRF HiE4] 18/18  29.14%1.57  95.56+15.68  652.83x182.64  518.06+118.29 34.53:3.47  40.63x1.87
X' /F/H 0.031 2.570 0.131 1.001 2.545 1.000
P 0.970 0.775 0.878 0.375 0.089 0.375

T (a: BRI Z 00 3bX° K85 c: Kruskal-Wallis # #:3%) LM g 5L ; PRF . 7 1L /AR 27 4 2 1 5
BCVA : IR AEHF IEA J1 s LogMAR : Jie /N 53 3 £ 365 %05 AL BBl B2 5 CMIT < 5 38 vl 0 [T 00 199 52 )52 B8 5 SV« 3 J22 ML
o0 5% Iff 375 %% € s DVD PR 2 AL P B I i 2% ¥ 1 mmHg=0. 133 kPa

Note: (a:One-way ANOVA ;b: X7 test;c:Kruskal-Wallis H test)

rich fibrin; BCVA ; best corrected visual acuity; LogMAR ; logarithm of the minimum angle of resolution; AL; axial

ILM :internal limiting membrane ; PRF ; platelet-

length ; CMT: central macular thickness; SVD: superficial vessel density; DVD: deep vessel density 1 mmHg =

0. 133 kPa
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Figure 2 Measurements of SVD and DVD by OCTA A :The vascular distribution at four retinal

C. DVD

B: SVD measurements

measurements  ILM :internal limiting membrane ; IPL:inner plexiform layer; OPL: outer plexiform layer;
BRM ;: Bruch membrane
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Figure 3

OCT images of different groups at preoperative and postoperative follow-up time

X ( Ff’HS'J = 169.776, P < 0.001; points The RPE layer was exposed at one week and one month postoperatively in the ILM peeling group

Fuy=16.227,P<0.001), Hth
FHAR JG & B ) s CMT ¥R
AR AR, A5 1.3.6 4~ H
CMT ¥R J5 1 J5 283, 2% i

K2 INARRFERFG

and gradually recovered thereafter. In ILM tamponade group, gliosis was observed at three and six months
postoperatively (yellow arrows). At 1 week, 1 month,3 months, and 6 months postoperatively, the PRF

membrane ( white arrows) gradually absorbed ILM :internal limiting membrane ; PRF ; platelet-rich fibrin

TERE A BCVA LB [M(Q,,0;,) ]

Table 2 Comparison of BCVA at different time points among three

GeilE R X (1 P<0.05) . RJG

groups [M(Q,,0,) ]

1.3 4~ HH16 4~ H,PRF 3
415) R

R B 1] 25 BCVA

4 CMT ¥ K F ILM | Br 26 Al

REETH SR AR 3MA RIE64A

M #Gga 18
ILM %4 16
PRF %4 18

ILM B ZEY, R W H ST % 5
X (¥ P<0.05); RIE 14N,

2.00(1.65,2.25)
2.00(1.40,2.75)
2.00(1.93,3.00)

1.85(1.70,2.00) 1.70(1.48,1.93)
1.90(1.40,2.00) 1.45(1.13,1.85)"
1.80(1.10,2.00) 1.35(0.98,1.70)"

1.65(1.40,2.00)* 1.30(0.98,1.78)*
1.00(0.83,1.40)* 0.95(0.73,1.30) "
0.95(0.70,1.25)"" 0.85(0.58,1.13)""

ILM #2240 CMT /pF ILM | %

W F oy =4.290,P=0. 120; Fyypy = 20. 743, P<0. 0013 F sy = 2. 651, P= 0. 950. 5 [7] 2 A i {E 41

JF1 PRF BUJE41, 2 S 9994 it
S L (H) P<0.05) (£ 3),
2.5 FYBIRFAAE SVD Al

Note: F .,

H, P<0.05; 5[4 ARE 1 A l?t,hP<0. 05; 5 ARE 14~ HAHME,P<0.05( Scheirer-Ray-Hare £
5, Nemenyi £:50) BCVA: e 87 IEAL 7 s ILM : A S PRE 5 ML /NI4T 48 26
=4.290,P=0.120; F,

. =20.743,P<0.001;F,, ... =2.651,P=0.950. Compared with

respective preoperative,“P<0. 05 ; compared with respective 1-week postoperative,”P<0. 05; compared with

DVD [b#s
3 444 SVD 1 DVD Bk tb

respective 1-month postoperative, “P<0. 05 ( Scheirer-Ray-Hare test, Nemenyi test)

BCVA : best corrected

visual acuity ; ILM : internal limiting membrane ; PRF ; platelet-rich fibrin
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Table 3 Comparison of CMT at different time points among three
groups (xzs,pm)
NI [ g CMT

45 513

Al NCRYE! AR 1AA AR 3AA AR 64A
LM #B4 18 508.17£126.77  218.94£20.98™  178.83x11.17"" 171.28+11.86™  193.33x13. 45"
IM B 16 459.00£142.47  199.88+27.30"  161.6910.29°"" 168,06+ 9.48™  198.13£13, 12"
PRF M 18 518.06+118.29  322.00£47.63*  171.94215.72"" 189.39+16.00°"  214.39+18.50""

T F gy = 169.776,P<0. 001 Fy iy = 16,227, P<0. 0015 F ypy o = 8. 558, P = 0. 001. 5 [7] 4 A A 4
I, P<0.05; SR ARG 1 AL, " P<0. 05 ; 5 4 W7 i ] &5 PRF 3 JE 20 M Lk, P<O0. 05 5 5 AH 7 1) 8]
S5 TEM B BRELHTEE , C P<0. 05 (T 42 00 55 93 1K 28 J7 22 43 BT, LSD-¢ A B ) CMIT . 3 B #0100 190 i )
B ILM : N AL PRF ;B ifi /N BR 2 48 25 1

Note:F_  =169.776,P<0.001;F,. =16.227,P<0.001;F

sroup rime 3 Fieraction = 8- 558, P =0.001. Compared with
respective preoperative,“P<0. 05 ;compared with respective 1-week postoperative , "pP<0.05; compared with
PRF tamponade group at corresponding time points,“P < 0.05; compared with ILM peeling group at
corresponding time points, P <0.05 ( Two-way repeated measures ANOVA, LSD- test)  CMT; central

macular thickness; LM :internal limiting membrane ; PRF : platelet-rich fibrin

®4 3NAFARHE SVD # DVD LB (xxs,%)
Table 4 Comparison of SVD and DVD before and after surgery among three

groups (x=s,%)

- SVD DVD
2151 1R %% o ; o o

A AJG 6 4~H N ARG 6 4~H
ILM #IBxdl 18 36.73+2.05 36.97+2. 63" 39.86+3. 68 42.96+3.65"
ILM 3 ZEH 16 34.72+3.93 41.14£3.07° 39.02+4. 06 44.08+2.22°
PRF JZE4 18 34.53+3.47 42.37+2.75° 40.63+1. 87 45.27+1.94"

U :SVD:Hypyy =0. 177,P=0. 8385 Hyypy =291.232,P<0.001; DVD : Hypyy = 1. 685, P=0. 1965 Hyypy =

151.459,P<0. 001. 5 R AR F{AH L, *P<0. 001 (FE & WA PIH % J5 2250 #r, LSD~ A3 %)  SVD: ik J2
A o8 R 3528 T2 5 DVD « 94% 2 R 4 EE o 3 5 7 5 TLML: P9 B PRI 5 i /AR 4T 4 2 1
Note:SVD:H,,,, =0.177,P=0.838;H,, =291.232,P<0.001;DVDH,,,, = 1.685,P=0.196;H,, =

roup time group
151.459,P < 0.001. Compared with respective preoperative,'P < 0.001 ( Two-way repeated measures
ANOVA,LSD-¢ test)

membrane ; PRF ; platelet-rich fibrin

SVD: superficial vessel density; DVD: deep vessel density; ILM: internal limiting

RS 3NHEARBHREREBFRIEE[2(%) ]
Table 5 Comparison of postoperative complications among three groups during
follow-up [n (%) ]

ARG AT I A E MR o5 L

24 51 18 O I S . Miiller 4T
e R - il 7Lk AL T TR o e HO g

ILM 3 B4 18 4(22.2) 6(33.3) 3(16.7) 3(16.7) 0( 0.0)°

ILM 3324 16 4(25.0) 7(43.8) 2(12.5) 1( 6.3) 4(25.0)

PRF 4] 18 2(11.1) 5(27.8) 3(16.7) 1( 5.6) 0( 0.0)*

X/ WA Xl 1.289 0.975 0.285 1.414 7.017

P {H 0. 676 0.614 1. 000 0. 602 0. 007

.5 ILM M ZEH %, " P<0. 05( * ;Fisher Freeman Halton 5 46 ;#;X2 K 56 )
BN 4R A
Note ; Compared with ILM tamponade group,'P<0.05 ( * :Fisher Freeman Halton test;#: X? test )

ILM ; N 5 Ji& ; PRF

ILM :internal limiting membrane ; PRF ; platelet-rich fibrin
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(AT i)

ARFHE A 4

AMD : 4F % A1 56 M 85 BEAS P (age-related macular degeneration)

ANOVA . J5 22/ #7 (analysis of variance)

BUT: {H B 8% 24 1 [i1] ( breakup time of tear film)

DR . B JR 955 #1595 4% ( diabetic retinopathy)

EAU : SE5G % 3 B fe 5 M 45 4 15 4% (experimental autoimmune uveitis )

EGF . 3 ¢z 4 K [H ¥ (epidermal growth factor)

ELISA . if§ B £ 9% W Bt ) %2 ( enzyme-linked immunosorbent assay )

ERG . ¥ I} I i, [#] ( electroretinogram )

FFA . %¢ 6 % IR R 1148 1% 52 (fundus fluorescein angiography)

FGF . 1 £ 4 24 jtg 4 K X 7 (fibroblast growth factor )

GFP . 58, 5¢ Y 25 4 ( green fluorescent protein )

IFN-vy .y T4 % (interferon-y)

IL: [ 40 ffs /v & (interleukin)

I0L: A T 54 R AA (intraocular lens)

IRBP ;3 8] 52 (40 25 22 ¥ it 45 4 25 1 (interphotoreceptor retinoid
binding protein)

LASIK ; 53 F B ff B )5 A7 55 B8 R (laser in situ keratomileusis )

ICGA . 5| W35 4% (145 1& 3¢ (indocyanine green angiography)

LECs: IR | B2 40 Jifd (lens epithelial cells)

miRNA : %/ RNA ( microRNA)

MMP . 5 5t 4 J& 3 [ B ( matrix metalloproteinase )

mTOR W 2L 3 ¥ 26 8 1 % K 8 & & ( mammalian target of

rapamycin)

e - fEE - dmr
WS 2 AR

MTT ; Y F J (5 % Mk 5 ( methyl thiazolyl tetrazolium)
NF . #% %% 5 [N 7 ( nuclear factor)
OCT . Y24 A1 T W7 JZ $9 4 (optical coherence tomography)
ORI # Lt (odds ratio)
PACG . J& %& P4 I /1 B 95 6 HR ( primary angle-closure glaucoma)
PCR : 3 4 it 5% 2 )2 IV ( polymerase chain reaction)
RGCs ; ¥ ¥ JI5 45 21 Jifd, ( retinal ganglion cells)
POAG : i & M JF #f1 %4 #5 JE R ( primary open angle glaucoma)
RB : #1, % % £ 48 g J8 ( retinoblastoma)
RPE . ¥ [ Jl& {6, 2% | JZ (retinal pigment epithelium)
RNV . #) % B 587 A= 1.4 ( retinal neovascularization)
RP . # } I £, 25 748 14 (retinitis pigmentosa)
ST t: JETlTH M 23 Wi 55 ( Schirmer T test)
shRNA ;%5 & & RNA (short hairpin RNA)
SIRNA : /N T4t RNA (small interfering RNA)
a-SMA : a3 L L3N 2 14 ( a-smooth muscle actin)
TAO ; HR B AH 5% R 955 ( thyroid-associated ophthalmopathy )
TGF . 544k 4= K A 7 ( transforming growth factor)
TNF : 983 B8 BB [ 7 ( tumor necrosis factor)
UBM : # 75 A W) 8 35 8% (ultrasound biomicroscope )
VEGF: Il 48 N % 4 K A F (vascular endothelial growth factor)
VEP : #3175 & i, {3 ( visual evoked potential )
(AT 4R





