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Table 1

Baseline characteristics

Characteristic

Mean=SD (range) or
number (frequency)

Age. years
Gender
Female
Male
Body mass index. kg/m:
Mean proximal thigh GSV
diameter (n=19), mm
Mean largest SSV diameter (#=7), mm
CEAP clinical class
C2
C3
Cda/b
Mean VCSS
Mean AVVQ

71.8+9.7 (48-89)

12 (66.7%)

6(33.3%)
27.4+4.5(18.6-31.5)
6.4+1.6(3.6-9.2)

44x0929-5.7)

10 (38.4%)
8(30.8%)
8 (30.8%)
2.1£1.3(1.0-5.0)
8.0+£9.0(1.0-33.3)

GSV: great saphenous vein; SSV: small saphenous vein; CEAP: clinical-

etiology-anatomy-pathophysiology: VCSS: Venous Clinical Severity

Score; AVVQ: Aberdeen Varicose Vein Questionnaire.
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Fig. 1 Air flush of cyanoacrylate.

Although cyanoacrylate is fluid, it takes several minutes due to its high
consistency like honey.

Fig. 2 VenaSeal closure system.

Connect a syringe filled with cyanoacrylate to the dispenser gun and pull
the gun cock to fill the catheter with cyanoacrylate.

Table 2 Treated veins

Length (cm)

Injection pulls Volume CA (cc)

Great saphenous vein
Small saphenous vein
All

272%6.4(12-34)
12.5+%4.4 (7-19)
23.6£8.7(7-34)

9.3x£1.5(6-13)
48*1.5(3-7)
7.9£3.2(3-13)

0.9£0.2 (0.7-1.3)
0.5+0.1(0.3-0.6)
0.8£0.3(0.3-1.3)

CA: cyanoacrylate.
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Fig. 3 Comparison of catheter tips

a) d): VenaSeal Closure System, b) e): ClosureFast catheter, c¢) f): 1,470 nm slim laser fiber (Leonardo). SPJ: saphenopopliteal junction

Fig. 4

The tip of the catheter.

Ultrasound B-scan transverse section of the polytetrafluorethylene catheter tip (white arrow) shows six white dots corresponding to air-filled microchannels

integrated into the catheter wall

Poist: 208w
R3.6 GE8 DS7 A1

Fig. 5 Tip of catheter at SFJ

Position the tip of the catheter 2 cm from SFJ and pull back 3 cm with ref-

erence to the catheter scale at hand. SFJ: saphenofemoral junction
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Fig. 6 Definition of anatomic success

Complete occlusion was defined as <5 cm segment of flow from junction in the treated vein. Partial openings was defined as <10 cm segment of flow from

junction in the treated vein. On the other hand, recanalization was defined as >10 cm segment of patency from junction in the treated vein.
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Fig. 7 Cumulative completely occlusion rate at 3 month follow up.

Kaplan-Meier analysis of time to treated veins recanalization after endove-
nous cyanoacrylate treatment.

Table 3 Post-operative pain

After operation 7 days 30 days
VAS 0.6=0.7 (0-2) 0.2%+0.5(0-2) 0.2+0.5(0-2)
VAS: Visual Analogue Scale.
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Table 4 Venous quality of life indices

95% CI
Baseline 90 days p value
Lower Upper
VCSS 2.1*£1.3(1-5) 0.1+0.2(0-1) <0.001 -29 =125
AVVQ 8.0=9.0(1.0-33.3) 1.2+3.3(0-8.9) =0.002 —11.4 =22

VCSS: Venous Clinical Severity Score; AVVQ: Aberdeen Varicose Vein Questionnaire; CI: Confidence Interval.

Table 5 Post-procedure adverse events

Description Day of onset Resolved at | month SAE

Phlebitis 17 Yes No
Bleeding from a hematoma 19 Yes No
Allergic reaction 32 Yes No

SAE: severe adverse event.

i
e
/

Fig. 8 Hypersensitivity due to delayed allergic reaction to cyanoacrylate.

Conjunctival hyperemia in the right eye, and erythema of the skin with
itching on the posterior neck, right upper arm and both thighs
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Fig. 9 The distance to the occluded stump

The distance to the occluded stump is 20-30 mm from SFJ. SFJ: sapheno-

femoral junction

Table 6 The distance to the occluded stump

7 days (mm) 30 days (mm)

From SFJ to 20.3%£14.5(7.6-66.5) 20.8+11.5(6.5-55.0)

the occluded stump

From SPJ to 7.0£6.8 (0-15.1) 10.8+9.7 (0-26.2)

the occluded stump

SFI: sapheno-femoral junction; SPJ: sapheno-popliteal junction
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Fig. 10 After polymerization

Acoustic shadows are confirmed. Treated veins do not collapse even if pressed. Veins before polymerization appear black under the echo. it gradually turns

white after polymerization
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" RFA (a)

Fig. 11

RFA (b)

Transverse view of treated vein

Upon intravascular injection, cyanoacrylate rapidly solidifies via a polymerization reaction and produces an inflammatory vein wall reaction. Granulomatous

foreign body reaction is observed at 30 days after treatment and fibroblasts can be seen invading the contents of the tunica intima and tunica media at 60 days
CA (a): 7 POD, CA (b): 30 POD, CA (c): 90 POD, RFA (a): 7 POD, RFA (b): 30 POD, RFA (c): 90 POD, CA: cyanoacrylate: RFA: radiofrequency ablation;

POD: post-operative day
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Abstract

The Short-term Outcomes of Cyanoacrylate Embolization for Varicose Veins

Takahiro Imai' and Marina Kurose?

! Department of Vascular Surgery, Nishinokyo Hospital
2Nursing Department, Nishinokyo Hospital

Key words: varicose veins, cyanoacrylate embolization, cyanoacrylate

Purpose: The purpose of this study is to evaluate the short-term outcomes of cyanoacrylate embolization, evaluate
the safety of the procedure, and compare the ultrasonography images of cyanoacrylate embolization and ablation cases.
Cyanoacrylate embolization has been covered by insurance since 2019 and has become the new therapeutic option.
We started using cyanoacrylate embolization in January 2020. Subjects and methods: The study included 26 limbs of
18 patients who underwent cyanoacrylate embolization for primary varicose veins between January and March 2020.
The target vessels for treatment were the great and small saphenous veins. Varicectomy was not performed; elastic
stockings were not used postoperatively. Anatomical, clinical, and safety evaluations were performed prospectively
immediately and at 1 week. 1 month, and 3 months postoperatively. For the anatomical examination. the occlusion rate
of the treated target vessels was evaluated using ultrasonography. The clinical examination included assessment of the
visual analog scale (VAS) score for postoperative pain, venous clinical severity score (VCSS). and Aberdeen Varicose
Vein Questionnaire (AVVQ) for the quality of life and safety evaluation. Results and discussion: The complete occlu-
sion rate was 92.0% at 3 months postoperatively. The postoperative pain was mild, with a mean VAS score of 0:6£0.7.
The mean VCSS improved from 2.1+ 1.3 at baseline to 0 within 3 month (p<<0.001) . The mean AVVQ score improved
from 8.0+9.0 at baseline to 1.2=3.3 within 3 month (p=0.002). Adverse events, namely. phlebitis. hypersensitivity, and
hematoma rupture, occurred in 1 patient each. Conclusion: Cyanoacrylate embolization yielded favorable outcomes.
As the surgery is performed without tumescent local anesthesia or the main body of the therapeutic device, it may be

widely used in the future.
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