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Abstract

Purpose: To analyze the correlation between peripheral platelet parameters and retinal structur-
al damage in patients with primary angle closure glaucoma (PACG), and to explore the significance
of platelet alteration in patients with PACG. Methods: This retrospective study enrolled 143 pa-
tients diagnosed with PACG (143 eyes) in the Department of Ophthalmology, the Affiliated Hospit-
al of Qingdao University, from January 2018 to January 2024. They were further divided into early,
moderate and severe groups according to the visual field mean deviation (MD). CIRRUS HD-OCT
was used to scan all participants, and the thickness of peripapillary retinal nerve fiber layer (RNFL),
the thickness of macular ganglion cell-inner plexiform layer (GC-IPL), and the structural parame-
ters of the optic disc in each eye were calculated. An automated hematology analyzer was used to
analyze the peripheral platelet parameters of each participant. Pearson correlation analysis was
used to determine the correlation between peripheral platelet parameters and retinal structural
parameters. Results: In PACG patients, the platelet volume distribution width (PDW) had signifi-
cantly negative correlation with peripapillary RNFL thickness in average (r = -0.174, P = 0.038),
significantly positive correlation with average and vertical cup-to-disc ratio (r = 0.248, P = 0.003
and r = 0.234, P = 0.005, respectively), and had the tendency of negative correlation with macular
GC-IPL thickness in average (r = -0.134, P = 0.110) but no statistical significance. In early PACG
patients, the PDW had significantly negative correlation with macular GC-IPL thickness in average
and superior nasal, inferior nasal, inferior, inferior temporal regions, had significantly negative
correlation with peripapillary RNFL thickness in average and inferior quadrant, and had signifi-
cantly positive correlation with cup-to-disc ratio (average and vertical) and cup volume; In mod-
erate PACG patients, there was no significant correlation between PDW and OCT parameters; In
severe PACG patients, the PDW had significantly negative correlation with macular GC-IPL thick-
ness in average and inferior nasal, inferior, inferior temporal, superior temporal regions, had sig-
nificantly negative correlation with peripapillary RNFL thickness in average and superior, tem-
poral quadrant, and had significantly positive correlation with cup-to-disc ratio (average and ver-
tical). Multiple linear regression analysis showed significant associations between PDW and peri-
papillary RNFL thickness in average, macular GC-IPL thickness in average, cup-to-disc ratio (aver-
age and vertical) in early and severe PACG, after adjusting for age, gender, body mass index, hyper-
tension, and diabetes. Conclusion: There is a close correlation between peripheral PDW and retin-
al structural damage in PACG patients, suggesting that platelet activation may contribute to glau-
comatous optic neuropathy.
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1. 318

T OGHR & —2H AL 9 RHE (O pR ZR AT VR, @&t 5 EAR Tl e B i e L A [1] . 3] 2020
G, ARRE LI AR OS] 7600 17, TiFE] 2040 KR 1112 ANWR[2] [3]. ARG, R A
#7075 Y6 HR (orimary angle closure glaucoma, PACG)[ & I Zzt v T e 87 (M R R [4], 5 R VETF A
775 6 HR (primary open angle glaucoma, POAG). PACG 13 A fift 3| 24 1E A2 1T 55 A 80 45 ATHR R 5 #85[5]
SEEKRE A, R ERRSET: 3 i 45 T A0 X R 2 5 41 g (retinal ganglion cells, RGCs) & FH Al 52 1
SEFIFNTHEE6]. MBI, T AR 2 28 A2 10 T 6 2 A 5 SR 0 I A1 B2 AS A2 1 45 SR [ 7]
(8-

ML/ 58 1L 25 B Jso 7 AR IR A5 P B A 2 oo A 2R G E AR R (9], AN BRBEE ZE g 1, B
bk BEHA L, 3 AT Ay L I O AR I R R SR AL B IR R T . ST 2 I ORI, HOLIR R
(0 LR R FE T v, fL/NBCREEIG AN[10]-[13] —4EHfF FTIESE, PACG SE HML /MR T4, T3 /MR FA
(mean platelet volume, MPV) A fiL /N A2 FH 53 A7 5 i (platelet volume distribution width, PDW) ) 2.2 = 1E
WXTHRAME, $EIRTE PACG 1K AR R R I 72 Hh R BEAFLE I/ MR D) BE I 2438 [14] [15].

62 AR T K /2474 (optical coherence tomography, OCT)H R 1P A, AN AR S VF 2 A0 I fi
RARTRAL T — R R ARSI T B, e REE L H 3 BIThRE, MR MR EE, e
AL P B P2t T TR, PACG MIRFIFTE T RGCs MibATMEesk, 4R, Hamwsa kT
PACG B MM/ IMRSHUR T S5 M 5 M8 F ARG IR 7E o MG, AW et 434 PACG i3 41 A 1L
I /NR 25505 A0 0 B8 R T TR AR DG, SRR I /MR FE PACG Hh 1738 4k B S

2. #RERE
2.1. tARIR

AW T TR B FPERT 7T, UEE T 2018 4E 1 A& 2024 4E 1 AEINAEA T BT E 5K M8 iR
BHEBE 120 PACG &S 143 A (3t 143 HR)MARDGIRIR BTk, 4 XURI R INSAE, T BENLE B
— RN o AR HLET - 2 B 451 (mean deviation, MD), ¥ PACG 4> 5.1 PACG (MD > —6 dB).
H 3 PACG (12 dB < MD < —6 dB)#1Hf ] PACG (MD < —12 dB) =/~

NbRHE: © B AERMEE IR @ Rl MER a5 M. @ MRk E HI A Hs
IRTEAALINIRG ; @ A A FFE B B OCIR AT 545 © WHZBTIRE > 21 mmHg: ©® F6¢ > 18 Ji %,

Hebgrdt: © gEMH Ll @ wiEMERERE AT © HHRIMELEY: @ oCT KK
PR FEHREUE TR <6; @ AR, WEKKM, sfmANIRFRE: © GIFmARE,
R X A7, BOSATANTAR: @ GIFBRE M. BRI AN 4 B RGN .
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ARG C IR B R R R A TR et ve, AR I E S
2.2. ImPRFER

WM RN RIEARGE, GIEER, M, 2E8&FaiE. BKRE, ULSE. AKEH, 1HHA
1A 5 B 45 K (body mass index, BMI) = 14 5/ 5 2 (kg/m?) . VEAH ) ] 2 5 & I BEAT 0 8, 46 TR 5.
KRB, A5 RIS .

A B 7 A IREHG A, GRS, e, R IR IS IR, RRRAT
DREE, BT MBI, IREDL Y& OO 2, OCT fudr, AR ALETA & . R CIRRUS HD-OCT
(Carl Zeiss Meditec, Inc.)3RECRL A A B BE (434 S . 76 DA 0. B4R 346 mm A L, REIAZ)
TR R RBR (7 S TR J7 S S ) (4 I JE e 42 2148 ) (retinal nerve fiber layer, RNFL) S FZ[16],
A BB SE, BREIRER. WA A, PO, EEME LA ER . BT L
WEH LM RO FIREEA (EEEANZE L mm, KFERAE 1.2 mm, FEEAME 4 mm, KFEAME 4.8 mm), K
W B Z M Tk [L7] [18], HETFH. /M 6 MRS L. B8, F&. Fih. §
. BRI - 9 AR JZ (ganglion cell-inner plexiform layer, GC-IPL)JE % .

UeAk, SRR T2 RE B R E K A A, BT 8 4 DY Z 1 (ethylene diamine tetraacetic acid,
EDTA)R LA, @it 4> F 3 40 i 2 b AR A0 I if /SR S B0 AT A .

2.3. BitER®

M. H] SPSS 26.0 (IBM SPSS Statistics)i#F T4t it 2= 7 #fr. LSRR, “FIE £ FrfEE” MER
TN, I RAR B AR R . Pearson AH S 434 T A0 LI /INBR 24505 A0 IR 5 M) S B A
TR T EES . BMIL Sl BRI 2 ek mE, PLE—5 i HAH G, P <0.05 #
INNE G .
3. R
3.1 —RiER

AR TR A NN PACG HE 3L 143 #1(143 IR), H P HHI PACG 43 #1(43 HR), 1 PACG 45 (45
HR), M3 PACG 55 (55 HR). =@ 7Ex RN DG it 2E 0okl KR A2 S HULE 1.

il

Table 1. Demographic and ocular biological parameters of patients with primary angle closure glaucoma

1 REAMARESARBEENDAODGTERRBENFSH

B PACG (n = 43) rh3 PACG (n = 45) 3 PACG (n = 55)
B/ % 6/37 13/32 16/39
g I 17 (39.53%) 14 (31.11%) 24 (43.64%)
B PR 1 (2.33%) 5 (11.11%) 8 (14.55%)
R 67.05+7.84 68.29 + 7.10 68.62 + 8.75
U AR $ (kg/m?) 24.64 +3.58 23.99 + 3.46 24.34 +3.32
AR 14 £ (mm) 22.58 +0.87 22.78 £ 0.74 22.90 + 0.84
HH T R B (mm) 2.29+0.30 2.25+0.28 2.29+0.44
e PR AR B E (mm) 5.02 +0.32 5.05 +0.67 4.79+0.85
IR B A% (mm) 11.49 +0.40 11.43+0.42 11.46 £ 0.51

7¥: PACG, JFARMIAMIE R,
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3.2. M/MRIEFRS OCT ¥R M
PACG H3& FI4MNE LI /M Febr 5 OCT SERIAH RPN R 2.

Table 2. Correlation between platelet indicators and OCT parameters in patients with primary angle closure glaucoma
2. REMARABEXAREEMD/NMRIENRS OCT SHMMEXM

MM B (x10°/1) M/MRER (%) P I MRAARI(FL) - /MR 23 A %5 (%)

r P {H r P& r P1E r P{E

GC-IPL “F#4 8 (um) —0.138 0.100 -0.142 0.090 -0.013 0.874 -0.134 0.110

RNFL 5 J5 B (um) 0.058 0.493 0.074 0.383 -0.010 0.909 -0.174 0.038
WAL ZHL

BT (mm?) -0.008 0.922 -0.020 0.808 -0.052 0.537 -0.152 0.070

WAL T AR (mm?) 0.077 0.359 0.062 0.459 -0.035 0.676 0.083 0.325

SR AL 0.050 0.552 0.054 0.523 0.036 0.672 0.248 0.003

P EMA L 0.002 0.986 0.009 0.914 0.044 0.599 0.234 0.005

MZF(mm®) 0.118 0.162 0.100 0.235 -0.021 0.799 0.129 0.124

VE: GC-IPL, #H&EFT4M - WAIRZE; RNFL, MR 4 )2 .

FEIM/RFESR S, MM S f/MREF. MPV 53 BEX GC-IPL V155 . #1454 & Bl RNFL 7
BB . WA S E MR 0B M. PDW 534 Bl RNFL T35 B e B3 ke, 5
SEEIMALEE . A LA R IEASG; PDW 5 BE X GC-IPL ~F-34 JE AL Al e s, B8t
27 X (r=-0.134, P = 0.110).

AR5 PACG 35 B4 I PDW 5 OCT ZE ke Stk W3 3.

Table 3. Correlation between PDW and OCT parameters in patients with early, moderate and severe primary angle closure

%ag?og?ﬁﬂ\ FEARIG AR A A AR B AR BE /MRS HIEES OCT SHMHEX M
F PACG H PACG i3 PACG
r P r P i r P1A
GC-IPL & (um)
SE5) -0.407 0.007 -0.015 0.921 -0.317 0.018
B/ -0.202 0.193 0.090 0.557 -0.201 0.141
v -0.140 0.371 0.005 0.975 -0.236 0.083
ot —0.365 0.016 -0.015 0.920 -0.237 0.081
TE -0.425 0.005 —0.049 0.750 -0.305 0.024
%] -0.387 0.010 0.025 0.868 -0.343 0.010
T -0.356 0.019 -0.072 0.640 -0.285 0.035
st -0.133 0.396 0.043 0.777 -0.310 0.021
RNFL /& & (um)
S5 -0.411 0.006 0.016 0.918 -0.308 0.022
+77 -0.211 0.174 0.061 0.692 -0.315 0.019
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S -0.164 0.294 0.188 0.216 -0.111 0.420
T -0.420 0.005 -0.089 0.563 -0.228 0.094
Il -0.288 0.061 0.049 0.747 -0.364 0.006
ML ZHL
LYY T AR (mm?) -0.285 0.064 —0.066 0.668 -0.228 0.095
AL T AR (mm?) 0.179 0.251 -0.137 0.370 0.198 0.148
PN BLLE 0.418 0.005 0.094 0.539 0.346 0.010
FEEMALL 0.394 0.009 0.044 0.777 0.375 0.005
AR (mm?) 0.346 0.023 0.057 0.711 0.187 0.172

E: PACG, FERMMAIE IR, GC-IPL, #LTT4M - NMRZE: RNFL, WML 4)E,

HHA PACG ## 1) PDW 53 BEX GC-IPL [1-F35 . L& N & T 77 T 8E B A7 53 S G,
5RA A E RNFL (19738, N7 BRI RE DS, 5PN Eatt. \EMR . AR EE
WA, 1 PACG B3 1) PDW 5% OCT 28 H R KL E A OC: . M PACG 351 PDW 5
BHEX GC-IPL [1°F#. F&. T, FEl. ERUEERAFAERE MR, SHEAE RNFL 1313,
T R B AAE B UG, S AL T E AR L (R TE R IEAR G

3.3. M/MREFRSHIES OCT SHEIEIIS 4T

1E R PACG FIHG A PACG i, DUEBFIX GC-IPL “F¥4JE . W48 B RNFL “FEE. 1
MEL AN T AR EE o BRI AR &, O SN Gt A E B2 ek [B1E,  PAHE— 5 0 40 & 1L
PDW 5 it OCT Z# 2 lalf =B, W& 4.

Table 4. Regression analysis of PDW and OCT parameters in patients with early and severe primary angle closure glaucoma

4. BREAAGAR & A AR E LR EE /MRS HIEES OCT SHHIEYIDHT

H. PACG i 19 PACG
b Vi t{H P 1A b B tfH PE
GC-IPL ¥ EE(@um) -0.830  —0.349  -2.415 0.021 -1589  -0.319  -2.353 0.023
RNFL F¥EE@um)  -1.634  —0.364  -2.504 0.017 -2.497 0319  -2.481 0.017
ML A S HL
P BLL 0.023 0.393 2.860 0.007 0.032 0.382 3.116 0.003
I B AR L 0.021 0.363 2.607 0.013 0.037 0.403 3.283 0.002

e PR R SARRURAREG mUR . BRI et Bl PACG, JRRMEM AR, GC-IPL,
PREFTHN - WAVIRE: RNFL, RRBERZ L4

EREIR, EREBETHR. F5. BMIL SILE. FERGE, PDW 155 5.8 PACG Flifil] PACG
RIS PEIX GC-IPL “FHY R, #ALfE H RNFL PR, “FIyMAL LE AN IR EAR R LE 2 ) 127 B 3 R Bk .
4, e

SERTHIRE LR, Sid BT IR ANMAM EL, PACG H fELE ML/ MR TN REIR &S A, I /IG5, MPV
1 PDW & & Tt E[14] [15]. AT 73— 5iEsE, PACG BEHIAME I PDW 535X GC-IPL 5] .
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MLELE Bl RNFL S AR R E GUMOS, 5P ath. BEME AR E M, #5 PACG B
A0 JE I /SRR 2 BRI X 5 A 45 55 2 B A7 AR 25 DR O

VP2 BWERIG RUESRE R, MRS 75 IR m B A B2 . Williams £8 78/ B G IR AR
BRI, T CHR R E A A AE A A — /NSO TR, 0] /DA 28 B 28] L A B AT %o /N B T
AR PR EFH[19]. Nishijima S57E K BURE I B SR I — FRE VRS0 A 0 il ST, /I AS il 3o 408 A 5 Py
A FRIB ) P-ik R SR N B A0 B AR A ELAE FH[20]. — 2SI pRIF FE R, T R S 1
MR B & T IR X A [21]-[24]. Ma 55 NI i 45 R 27, POAG E# 1) PDW Il MPV & Tt
[25], FFiFsZ POAG Hi# i) PDW. MPV /KF5 RNFL JEJE . #4590 58 &1 )5 AR B 35 UM 58,
SR LR B3 IEMIOR[26], R IMIR LSS T H CHR AL 2R AR .

PDW & e Bt Ifil /N D B — AN B4R AR, ARR MMM AR R AR B, DA NI /IMRE A bR &
VI T2 WRHER BT 7T[27] [28]. AR KEDL, PACG HIFL#LH Bl RNFL JEEERE%E PDW T i &
AR, P ERIEE B LU RS PDW i e A8 K, R /MRIEW T e A BT PACG ) RGCs
TR . SR, PACG (1L /NI 45055 W0 10X i 35 46 S 00 ) R I 3 AR OGP . AT T
/MR TEE, AR M/MR SR, 5 PACG (R ERAE I FE B %)

N T PR T PACG i3 1) PDW 54000 45 433 35 (R AH G 1, FRATTARSE MLET MD % PACG 734
FL R =N, TR PDW S EEBERE B X 1) GC-IPL JEE . A4 A 2% % BR ) RNFL
JEIE . B SEOM . 2RI, F WA PACG (1 PDW 5% BEX GC-IPL JEE . 4t
JA T RNFL JEJE . I EL . S B L (RIS AR S 35 AR DG I, I HL R UIAH G I B 5, T+ 8 PACG
) PDW 5 OCT 3R KR ZAH N . 5K SE NI STIESE[15], PACG B I/ MR 241
EXRAMFEREZEZESR, HIE PACG HIAF A M2 R HEA g8 3, XEfErE T PDW 53K
45K B HE PACG FIAMI SME RN K . 7€ PACG HRfEd, HI PDW &K, RGCs #iff,
PDW 5510 W i5 45 1 2 5 S I P B A DG 1k s oP ) PDW e A TE B 484k, 11 RNFL A1 GC-IPL #5445 i,
XAE—EFESE LRI T PDW 540 4 JIEE 45 4 2 B A DG« 1 3] PDW AN Fi 2 58 4, T R4 JE Rl RNFL
JEFEFNEETEX GC-IPL JEE IR R “ARA 7, WL % B8R i AR 2 2 2R BR ) T JEE R b 1) B R AR Ak
i PDW 5400 1o g 235 4 2 250 ) S HH B2 R AR oG 1k

CUHAERY R RNFL JEE A GC-IPL [ERF#H[29], #EIRmtE 5 GC-IPL (A8 4 5[30], KK &
NG F 2 8GN RIS R . 2 n8 B gt — B uEsE, EHE TR, Fis,
BMI. il ATRE R 5, F AR PACG 38 1) PDW {5570 4% & Bl RNFL JE R . 3 BEX GC-IPL &
B MR SCHK . X0 PACG s BRAR SRALHI I S 82 it 7 S, $&7R PACG B R AEA7AE M 1A
RN . KEIET OCT M AG BRI 78 & TR[31] [32], T 't R AR IR IS 0 25 8 P AR AT, I I VEEV R k20>
MG — 7 EE 7 IRATHIRE A . SR, KZ 3 PACG B ML/ MRS BUEESH G RN, EIRATIA
N, M/MRIDEERIAR T g R A2 25 PACG IR R, 1A B[

BATORAAAE— L /R B0, XTI R E R LTI, FEARBMHENEUN, XE—ERE
A RA KRB S w . Ik, BT AR — BRI BT, X /MR S RE U 5 O IR M 2 45
TR AERERE I Z IR L, &5 TEITRE KRR AT 7L, il sh it — PRy
IS ATE T G IR P A A 228905 78 R 4 AR o

5. &g

& LTk, PACG S FI4MNE I PDW /K- 53 4% Bl RNFL B, SBEIX GC-IPL & ¥ £ B2 7l
x, 5P, EEASILEEZEIEMRE, JEoRIM/MOSHE BT 5 GRS A it R, A

DOI: 10.12677/acm.2024.1472056 602 I IR = =23t e


https://doi.org/10.12677/acm.2024.1472056

sh %

128 PACG #4515 (K5 AL BRHLHI 4R A 1 7 ORI 5T 7 19
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