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Abstract

e AIM: To explore retinal microvascular changes in
migraine patients using meta-analysis.

e METHODS: The National Library of Medicine PubMed,
Embase, and Cochrane Library were searched to find
relevant studies, and the search period was from the
creation of database to June 2023. Two investigators
independently screened the literatures, extracted data,
and evaluated the quality of included studies using the
NOS scale. STATA15.0 was used for Meta- analysis and
publication bias evaluation, sensitivity analysis was
performed for results with large heterogeneity, and the
funnel plot and Egger were used to assess the publication
bias of the literature.

¢ RESULTS: A total of 12 studies, including 217 patients
(252 eyes) with migraine with aura (MA), 283 patients
(388 eyes) with migraine without aura (MO), and 374
healthy individuals (479 eyes), were included in this
Meta- analysis. Several optical coherence tomography
angiography ( OCTA ) indicators, including foveal
avascular zone ( FAZ) macular or optic disc perfusion
density were compared and analyzed. The Meta-analysis
results showed that compared with healthy controls,
patients with MA had a significant increase in FAZ area
and perimeter, a significant decrease in perfusion density
of the macular deep capillary plexus ( mDCP) except for
the fovea, and a significant decrease in perfusion density
of the radial peripapillary capillaries ( RPC) around the
optic disc; the FAZ parameters were significantly
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increased in MO, while the differences in perfusion
density of the macular superficial capillary plexus
( mSCP ), mDCP and RPC were not statistically
significant, except for the perfusion density in the
parafovea mDCP.

e CONCLUSIONS: Both MA and MO patients had an
enlarged FAZ area, patients with MA had a significant
decrease in mDCP perfusion density, and migraine
patients had some degree of retinal ischemia.

o KEYWORDS : migraine; retina; microvascular changes;
optical coherence tomography angiography; Meta -
analysis
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Study %
D WMD (95% Cl) Weight
A FAZER(MAvs.HC)
Romozzi M2023 —_— 0.06 (0.03,0.10)  7.53
He, N2022 ——— 008(0.01,0.15) 483
Hamurcu, M. $2021 —_— 0.05(0.02,0.08) 823
Karahan, M2021 —— 0.02(-0.01,0.06) 7.67
Hamamci, M2021 ——%———— 009(0.02,0.16) 5.04
Bingdl, K. P2020 —_— -0.06 (-0.10,-0.02) 6.96
Ulusoy, M. 02019 —————%—————  008(0.01,0.15) 495
Chang2017 _— 0.08 (0.05,0.11)  8.33
Subtotal (I-squared = 79.2%, p = 0.000) < 0.05(0.02,0.08)  53.55
B FAZE#R(MOvs.HC)
Romozzi M2023 —— 0.05(0.01,0.08)  7.95
He, N2022 ————%————— 009(0.02,0.16)  4.86
Dereli, C. G2021 —f— 0.01(-0.01,0.03) 870
Hamamci, M2021 —_— 0.05(-0.02,0.12) 4.56
Tasli, N. G2020 ——%—— 0.11(0.06,0.16)  6.37
Ulusoy, M. 02019 —_— 0.04 (-0.02,0.10)  5.70
Chang2017 —— 0.01(-0.02,0.04) 830
Kurtul, B. E2022 (Excluded) 0.00
Subtotal (I-squared = 66.7%, p = 0.006) > 0.05(0.02,0.07)  46.45
163 0 163
2 RLEEE FAZERHNRKE,
Study %
D WMD (95% Cl) Weight

A FAZREH(MA vs. HC)

He, N2022 0.29 (-0.02, 0.59) 25.95

Hamamci, M2021 0.38 (0.07, 0.69) 2521

Subtotal (I-squared = 0.0%, p = 0.664) <> 0.33(0.12, 0.55) 51.16

B FAZEHK(MO vs. HC)

He, N2022 v 0.33 (0.03, 0.64) 25.41

Hamamci, M2021 0.24 (-0.08, 0.56) 23.43

Subtotal (I-squared = 0.0%, p = 0.682) <> 0.29 (0.07, 0.51) 48.84

Heterogeneity between groups: p = 0.779 '

Overall (I-squared = 0.0%, p = 0.933) <> 0.31(0.16, 0.46) 100.00

T
686

-.686 |
3 RBLFEEE FAZ BKAZHKE,
®1 MANXHMEREER
oy A IR F% OCTA WA BHREMI(mm)  GURER NOSIANA)
MA MO HC
Romozzi 2023 32 56 32 = RA Optovue M6,06 FAZ+MPD+RPC 8
He 2022'% 32 31 32 Hh Zeiss M6, 06 FAZ+MPD+RPC 8
Kurtul 2023 - 46 46 +HH Optovue M6,04.5 FAZ+MPD+RPC 8
Hamurcu 2021 38 - 38 +HH Optovue M3,04.5 FAZ+RPC 7
Dereli 20211 - 108 94 +HH Optovue M3,04.5 FAZ+MPD+RPC 8
Karahan 2021 60 - 56 +HH Optovue M3,04.5 FAZ+MPD+RPC 7
Hamamci 2021 30 30 30 +HH Optovue M6,04.5 FAZ+MPD+RPC 8
Bingsl 2020 17 16 28 +HH Optovue M6,04.5 FAZ+MPD+RPC 8
Giiler 2020 - 26 24 +HH Optovue M6, 06 FAZ+MPD+RPC 8
Tagh 20201 - 37 43 +HHE Nidek M3,02.4x4 FAZ+MPD+RPC 7
Ulusoy 20191 28 26 34 +HH Optovue M6,04.5 FAZ+MPD+RPC 7
Chang 2017 15 12 22 FEH Optovue M3,03 FAZ 8

M3 5B 3 mmx3 mm;M6: BB 6 mmx6 mm; 03 : 7% 3 mmx3 mm;02.4x4 . 5 2.4 mmx4 mm;04.5 . M 4.5 mmx4.5 mm;06: £
£ 6 mmx6 mm; FAZ B HEHUCMTC I X MPD « 38 BERE 125 B2 s RPC . JEURHIR LA J) B 40 1M %

*2 FAZ BREREKILER Meta 247
MA »s HC MO »s HC

S

B WMD(95%CI) P P(%) Egger B WMD(95%CI) P P(%) Egger
FAZ [ 8  0.05(0.02,0.08) 0.004 792  0.987 8  0.05(0.02,0.07) 0.001 667  0.061
FAZ JH& 2 0.33(0.12,0.55) 0.002 0.0 - 2 0.29(0.07,0.51) 0.01  0.00 -
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233 MBEEZTE A Meta MM X MA MO B # 5
HC 4100 BLHE 2 B AT T HL B i 45 R R . MA R 3
TR A 43 ) Rl B 40 145 ( radial peripapillary capillarie,
RPC) V8 4 2 5 70 A0 48 P4 B S B AU T 78 L% DX 3 5 L
BEF LG FE X ;MO B3 RPC %M HC 4170
MR (EK4),

24 RS TR FEMER AR Meta 4347, 38 i KK
T I3 g JTURIE 5 A A T SO AT, 5 5 & B BB Karahan
2021 5 MA 5 HC 4HAH b, mSCP F1 mDCP f 0y [U1 78

% W AT B GE 124 7 3 BB Karahan 20217 )5, 76
PR EE I T S0 2 i 2 AP TE G i L, HAR U
SINTEE RIS

25 RFMEHM XA SCHOR 5 Fi#Y 4 T Meta 3
PraeAs i =B A (&L 6) |, IR R B, 7 R WL
K FAm AT PE— Bl 1 Egger 28 01 V7 35 PEAG & 26 M 1
fay, Horb o R Z 50058 Egger 45 R K F 0.05( % 2-4),
PEIRATEAE W S 1 K e 1

®3 HEIETTELRH Meta S5

28 MA »s HC MO »s HC
- B WMD(95%CI) P P(%) Fgger H= WMD(95%CI) P P(%) Egger
mSCP-#% A& 3 -0.345(-0.952,0.262) 0.265 48.90 0.205 5 -0.424(-1.434,0.586) 0.411 59.80 0.134
mSCP—_[2fB4y 3 -0.544(-1.182,0.094) 0.095 20.30 0.024 4 0.256(-0.348,0.860) 0.406 38.30 0.036
mSCP- " 2B 4) 3 -0.482(-1.138,0.175) 0.150 0.00 0.203 4 0.307(-0.264,0.878) 0.292 28.40 0.050
mSCP -0 U] 4 -2.328(-5.112,0.456) 0.101 70.8 0.084 6 -0.479(-1.564,0.606) 0.387 0.00 0.203
mSCP-5% . [1] 4 -0.557(-1.183,0.069) 0.081 46.6 0.147 6 -0.459(-1.391,0.474) 0.335 53.0 0.283
mSCP - Y1 & il 2 —1.483(-2.787,-0.179) 0.026 0.00 - 4 -0.396(-1.576,0.783) 0.510 65.60 0.313
mDCP-24{A& 3 -1.46(-2.32,-0.60) 0.001 0.0 0.573 5 -0.69(-1.65,0.27) 0.159 0.0 0.214
mDCP- 2543 3 -1.26(-1.96,-0.55) 0.000 40.0 0.123 4 -0.77(-1.82,0.28) 0.150 0.0 0.416
mDCP-"TF 34 3 -1.08(-1.82,-0.34) 0.004 0.0 0.547 4 -0.36(-1.35,0.63) 0.480 0.0 0.163
mDCP-Hu0 1] 3 -4.05(-8.14,0.05) 0.053 73.10 0.145 5 -0.61(-1.94,0.73) 0.373 32.0 0.320
mDCP-25H1.0 1] 3 -1.19(-1.88,-0.51) 0.001 0.0 0.080 5 -0.72(-1.42,-0.01) 0.045 0.0 0.062
mDCP -0 U1 JE [ 2 -2.04(-4.00,-0.08) 0.041 0.0 - 4 -0.77(-1.87,0.34) 0.173 12.9 0.166
F4 MEEIZELREH Meta 5517

2H MA vs HC MO »s HC
- B WMD (95%CI) P (%) Egeer H& WMD (95%CI) P IP(%) Egger
RPC-HL L3544 PD 4 -1.527(-3.591,0.537) 0.147 89.6 0.192 5 -0.845(-1.960,0.271) 0.138 82.4 0.197
RPC-#L4#% 1 PD 4 -2.363(-3.649,-1.078) <0.01 0.00 0.049 5 -0.365(-1.098,0.367) 0.328 0.00 0.111
RPC-fi #4714 PD 4 -1.538(-3.642,0.565) 0.152 85.6 0.236 5 -0.287(-1.364,0.790) 0.601 60.8 0.307

Study %

D WMD (95% Cl) Weight

A mDCP-%tk

Karahan, M2021 —_—— -1.42 (-2.37,-0.47) 14.66

Hamamci, M2021 -3.66 (-8.19,0.87) 0.64

Ulusoy, M. 02019 _— -1.10(-3.50,1.30) 2.28

Subtotal (I-squared = 0.0%, p = 0.607) < -1.46 (-2.32,-0.60) 17.58

B mDCP- |t ¥4

Karahan, M2021 —_— -1.03 (-1.78,-0.28) 23.54

Hamamci, M2021 -+ -3.94 (-8.51,0.63) 0.63

Ulusoy, M. 02019 —_— -2.80 (-5.15, -0.45) 2.37

Subtotal (I-squared = 40.0%, p = 0.189) < -1.26 (-1.96, -0.55) 26.54

C mDCP-T ¥#84

Karahan, M2021 —_— -1.05 (-1.85, -0.25) 20.75

Hamamci, M2021 -3.38(-7.96,1.20) 0.63

Ulusoy, M. 02019 _— -0.80 (-2.96, 1.36) 2.82

Subtotal (I-squared = 0.0%, p = 0.595) < -1.08 (-1.82, -0.34) 24.20

D mDCP-35 i [M]

Karahan, M2021 — -1.05 (-1.78,-0.32) 24.54

Hamamci, M2021 -3.40 (-7.49,0.69) 0.79

Ulusoy, M. 02019 —_— -1.80(-3.92,0.32) 2.93

Subtotal (I-squared = 0.0%, p = 0.453) < -1.19(-1.88,-0.51) 28.26

E mDCP-h:>[V1 &

Hamamci, M2021 -~ -3.41(-7.79,0.97) 0.68

Ulusoy, M. 02019 — -1.70 (-3.89,0.49) 2.74

Subtotal (I-squared = 0.0%, p = 0.494) O -2.04 (-4.00, -0.08) 3.42

-3,'51 0 8.151

B4 MAZEE mDCP EFZENARKE,
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Study %
D WMD (95% Cl) Weight
A mDCP-#4k |
Kurtul, B. E2022 -2.04 (-4.39, 0.31) 283
Dereli, C. G2021 —_—— 0.03 (-1.38, 1.44) 7.86
Hamamci, M2021 - -1.25 (-5.71, 3.21) 0.78
Giiler, 02020 —t e -0.79 (-3.27, 1.69) 253
Ulusoy, M. 02019 ——— -1.10 (-3.4, 1.24) 2.86
Subtotal (I-squared = 0.0%, p = 0.652) <> -0.69 (-1.65, 0.27) 16.86
B mDCP-_L¥#54>
Dereli, C. G2021 —— -0.03 (-1.50, 1.44) 7.19
Hamamci, M2021 - -1.03 (-5.49, 3.43) 0.78
Giiler, 92020 —,—— -1.30 (-3.48, 0.88) 3.28
Ulusoy, M. 02019 —_— -1.90 (-4.19, 0.39) 2.98
Subtotal (I-squared = 0.0%, p = 0.542) <>- -0.77 (-1.82, 0.28) 14.24
C mDCP-TF ¥4
Dereli, C. G2021 —— 0.10 (-1.29, 1.49) 8.01
Hamamci, M2021 - -1.45 (-6.01, 3.11) 0.75
Giiler, 62020 —_——— -0.89 (-2.94, 1.16) 3.72
Ulusoy, M. 02019 —_—— -0.60 (-2.72, 1.52) 347
Subtotal (I-squared = 0.0%, p = 0.815) <:> -0.36 (-1.34, 0.63) 15.95
D mDCP-fulyM
Kurtul, B. E2022 —— e -0.76 (-3.69, 2.17) 1.81
Dereli, C. G2021 —_—— -0.04 (-1.94, 1.86) 434
Hamamci, M2021 -+ -5.01 (-10.08, 0.06) 0.61
Giiler, 92020 —o- 1.76 (-2.02, 5.54) 1.09
Ulusoy, M. 02019 ~- -2.80 (-6.85, 1.25) 0.95
Subtotal (I-squared = 32.0%, p = 0.208) <> -0.61(-1.94, 0.73) 8.80
E mDCP-3E a1
Kurtul, B. E2022 —— -1.41(-3.05, 0.23) 577
Dereli, C. G2021 —— -0.20 (-1.21, 0.81) 15.36
Hamamci, M2021 - -2.26 (-6.36, 1.84) 093
Giiler, 92020 ——— -0.88 (-2.76, 1.00) 4.42
Ulusoy, M. 02019 —_—— -1.10 (-2.89, 0.69) 488
Subtotal (I-squared = 0.0%, p = 0.654) lo -0.72 (-1.42,-0.01) 31.36
F mDCP-m> [V
Kurtul, B. E2022 ———— -2.12 (-4.66, 0.42) 241
Dereli, C. G2021 —— 0.21(-1.32, 1.74) 6.68
Hamamci, M2021 - -2.19 (-6.59, 2.21) 0.81
Ulusoy, M. 02019 ——— -1.50 (-3.82, 0.82) 2.89
Subtotal (I-squared = 12.9%, p = 0.328) Ch -0.77 (-1.87, 0.34) 12.79
Heterogeneity between groups: p = 0.993
Overall (I-squared = 0.0%, p = 0.883) O -0.66 (-1.05,-0.27) 100.00
| |
-10.1 0 10.1
5 3 s 5
El5 MO &# mDCP #ix % EHIFRKE,
A Funnel plot with pseudo 95% confidence limits B Funnel plot with pseudo 95% confidence limits
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I 25 JR A BT A WMD(95%CI) P (%)
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