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Efficacy of interventional closure of patent foramen ovale in migraine patients with

moderate right-to-left shunt
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[Abstract] Objective: To evaluate the feasibility of interventional closure in migraine patients with moderate right-to-left shunt
patent foramen ovale (RLS-PFO)by comparing the surgical difficulty and short-term efficacy between patients with moderate or large
RLS-PFO. Methods: A total of 95 patients with migraine accompanied by moderate or large RLS-PFO who underwent interventional
closure were selected. The differences inmigraine symptoms, closure success rate, closure difficulty, postoperative RLS volume and
postoperative headache relief level were analyzed. Results: There was no significant difference in preoperative headache impact test-6
(HIT-6)and migraine disability assessment questionnaire (MIDAS )scores between the two groups (P > 0.05). There was no difference
in closure success rate between the two groups (92.00% vs. 98.57% , P=0.137) , but the usage rate of the second guidewire, intracardiac
ultrasound utilization rate, and X-ray exposure time were significantly higher in the moderate RLS-PFO group than in the large RLS-
PFO group (P < 0.01). The effective closure rate at 3 days after the procedure was higher in the moderate RLS-PFO group than in the
large RLS-PFO group (86.96% vs. 56.52% , P=0.008) , but there were no differences in RLS volume and effective closure rate at 1
month, 3 months and 6 months after operation between the two groups (P >0.05). The HIT-6 and MIDAS scores were improved at 6
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months after the procedure compared to before the procedure in both groups (P<0.001) , but the decrease in HIT-6 score at 6 months

after the procedure was smaller in the moderate RLS-PFO group than in the large RLS-PFO group (P=0.012) , while there was no

difference in MIDAS score. Conclusion: The surgical difficulty of interventional closure in migraine patients with moderate RLS-PFO

is higher than in patients with large RLS-PFO, but the efficacy of headache relief after interventional closure is similar between the two

groups.

[Key words] patent foramen ovale ; migraine ; interventional closure ; right-to-left shunt
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Table 1 Baseline characteristics of patients

Variables Moderate RLS(n=25) Large RLS(n=70) % P
Agel(years,x +s) 34.84 + 10.89 38.30 + 12.26 -1.246 0.216
Women[n(%) ] 20(80.00) 57(81.43) 0.000 1.000
Risk factors of migraine
BMI(kg/m*,x + ) 23.07 £2.22 2221 +3.21 -1.851 0.064
Cardio-cerebrovascular disease history[n(%)] 4(16.00) 15(21.43) 0.339 0.560
Hypertension[n(%)] 3(12.00) 5(7.14) 0.110 0.741
Hyperlipidemia[ n(%) ] 1(4.00) 8(11.43) 0.477 0.490
Family history[n(%)] 0(0.00) 6(8.57) 1.068 0.301
Smoking[n(%) ] 1(4.00) 5(7.14) 0.006 0.940
Basic characteristics of migraine
With aura[n(%) | 9(36.00) 14(20.00) 2.570 0.109
Coures(years,x + s) 4.96 + 4.36 8.36 + 10.06 -1.003 0.316
Frequency (per month, % + s) 5.94 +£5.90 13.76 + 37.08 -0.862 0.389
Sererity(VAS scores,x = s) 3.48 + 1.36 4.16 = 1.61 -1.898 0.058
Use of analgesics[n(%)] 4(16.00) 22(31.43) 2.206 0.137
Permanent RLS[n(%) ] 17(68.00) 53(75.71) 0.565 0.452
HIT-6 scores 55.12+11.24 57.87 +10.64 -1.347 0.178
MIDAS scores 50.48 +£23.76 55.04 £34.92 -0.592 0.554

22 RPHpFrli

Wi RLS 21 2 il /i 4 i B iR e T 22 R Bl
1 B EIAL , B 82 23/25 1511 (92.00% ) , Ko RLS 4
1 4] 58 35 K R ok 5P 3 AL, B 58 A 1) 69/70 i
(98.57%) , A [A] 22 R e g 24 X (P=0.137)

X WA A S BB R AR P A AR 2 R 22 IR
R ICE fifi F 2% ] X £R Mg nst (Rl A7 b, 2 R 2
HGEi2AE L (P<0.01), FHE RLSAL AR 25 2 i
22 ]2 ICE fifi FH 2R 35 1 K RLS 41 X 2RI Y (]
R (F£2),

R2 AP XKERLHE., 2R S L ICE ERBER R FARBINEISLL

Table2 Comparison of intraoperative X-ray exposure time,usage of the second guidewire and ICE,and surgicalsuccess rate

Variables Moderate RLS(n=25) Large RLS(n=70) % P
Occlusion success rate[ n(%) | 23(92.00) 69(98.57) 2.215 0.137
Use of the second guidewire[n(%) ] 13(56.52) 7(10.14) 21.807 <0.001
Unplanned use of ICE[n(%) ] 6(26.09) 1(1.45) 11.597 0.001
X-ray exposure time(s,x + s) 479.83 +484.02 188.17 + 119.64 -3.454 0.001
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5(x’=9.460,P=0.024) , Bonferroni £ 5 4% i
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BEZRARE 1A 3407 6118 ¢-TCD 45 251
RLS LA () SR S5 SR 22 5 RS 5 L ()'=2.466
2.508.1.496,P=0.490.0.478 .0.816) .

rhiF RIS ARG 3 d RLS T /b 2 /MR sl 2k
(A BB 5 5 T KB RLS 41(86.96% vs. 56.52%,
X'=6.946,P=0.008) , KJ5 14~H 31H .64~ HIH
AR T2 5 (P=0.061.0.181.0.226,K2).
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Figure 1 c-TCDresults at different timepoints after the procedure
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Figure 2 Rate of effective closure at different timepoints

after the procedure
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J& 601 HIT-6 TF3 Rk (Z=-3.870.-7.069,
P<0.001) , PidH i & AR5 6 1 H MIDAS #E43 H 85 AR
Ak (Z=-3.883.-7.116,P<0.001) .,

WiZH B & TRIAR G 61~ MIDAS #7453 % Hi25 {1l 22
SEGFI2FE L (P>0.05), F & RLSHAE 64~ H
HIT-6 P53 7 T K& RLS 41 (P=0.049) , Z2{H/N Tk
HRLS4(P=0.012,%3),

3 3 i

Sk I 2 UL A — e 22 1A PR L 2016 E
SEERPEIR T AY B R B R DL &2
SN @J—ﬁéﬁ(lw% 2 vﬁ%f“%%tPPFoZzéE

N 14.6%~66.5% ", Takagi 45X 21 I A R
WS 525 264307 R BRAE PRO [R5 TP, 55 1E 3 % IR
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Table 3 Comparison of scores before and after the procedure

HIT-6 scores

MIDAS scores

Six months after the procedure(x + s) Difference(95%CI) Six months after the procedure(x + s) Difference(95%CI)

Group
Moderate RLS 44.22 +9.42°
Large RLS 40.64 +7.71°
7 -1.972
P 0.049

10.87(6.54-15.20)
17.25(14.85-19.64)
-2.524
0.012

31.22(19.82-42.62)

40.80(33.37-48.23)
-1.332
-0.186

19.26 +22.95°
14.25 + 11.46"
1.007
0.323

Compared with the same group before the procedure,"P < 0.001.
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