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ABSTRACT
Purpose: The objective of this study was to evaluate the incidence of, the risk factors for, the nature of the disease, and the
management of hypersensitivity reaction (HSR) after cyanoacrylate closure (CAC) of incompetent saphenous veins in
patients with chronic venous disease.

Methods: Data consisting of all incompetent saphenous veins, including great saphenous veins, anterior accessory
saphenous veins, and small saphenous veins, treated with CAC at Siriraj Hospital (Bangkok, Thailand) from January 2017
to December 2018 were retrospectively evaluated.

Results: A total of 126 saphenous veins, including 106 great saphenous veins (84.1%), 7 anterior accessory saphenous veins
(5.6%), and 13 small saphenous veins (10.3%) of 126 limbs from 101 patients were included. A HSR occurred in 16 of 101
patients (15.8%), in 19 of 126 limbs (15.0%), and in 19 of 126 treated saphenous veins (15.0%). HSR-related erythema, itching,
swelling, and pain occurred in 100.0%, 95.0%, 68.4%, and 52.6%, of HSR patients, respectively. HSR occurred 1 week after
CAC. All HSR symptoms were mild, could be treated with nonsteroidal anti-inflammatory drugs (NSAIDs) and antihis-
tamine, and were resolved within 1 week. The risk factors for HSR were suprafascial saphenous vein with a depth <1 cm
from the skin, and saphenous vein diameter of $8 mm.

Conclusions: A HSR occurred in 15.8% of patients and in 15.0% of limbs after CAC. Risk factors for HSR were a suprafascial
saphenous vein located close to the skin and a large saphenous vein. All HSR symptoms weremild in severity, occurred at
1 week after CAC, and were resolved within 1 week after treatment with nonsteroidal anti-inflammatory drugs and an-
tihistamines. To prevent HSR, CAC should be avoided in suprafascial saphenous veins that are located close to the skin,
and CAC in saphenous veins with a size of $8 mm should be performed with caution. (J Vasc Surg Venous Lymphat
Disord 2021;9:910-5.)
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Nonthermal, nontumescent endovenous treatments
were introduced as a minimally invasive surgery to elim-
inate the need for tumescent injection in endovenous
thermal ablation to treat superficial venous reflux.1

Cyanoacrylate closure (CAC) is a nonthermal,

nontumescent ablation technique in which cyanoacry-
late functions as a medical adhesive to close the vein.2

Several previous studies demonstrated the effectiveness
of CAC for treatment of incompetent saphenous veins,
but the complications of CAC have not been clearly
described.3-7 A hypersensitivity reaction (HSR) or
phlebitis-like abnormal reaction is a common complica-
tion after CAC.8-10 HSR is defined as a red, itchy dermal
reaction that is sometimes painless, but that can also
be associated with pain and/or localized swelling.9,10

The risk factors for this reaction, the nature of the disease,
and the management of HSR are not yet well-
established. Accordingly, the aim of this article was to
evaluate the incidence of HSR, the onset and course of
the disease, the risk factors for the reaction, the duration
of symptoms, and the management of HSR after CAC of
saphenous veins in patients with chronic venous disease.

METHODS
This retrospective study included patients aged

>18 years who were diagnosed with chronic venous
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disease with superficial venous incompetence in the
great saphenous vein (GSV), small saphenous vein (SSV),
or anterior accessory saphenous vein (AASV), and who
were treated with CAC at the Division of Vascular Sur-
gery, Department of Surgery, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand during
the January 2017 to December 2018 study period. This
study was approved by our university’s institutional re-
view board (COA no. Si710/2019) with a waiver of need
to obtain informed consent.
All patients had undergone duplex ultrasound examina-

tion before saphenous vein ablation. Evaluation of the
lower limb veins was performed using a GE LOGIC 9 sys-
tem (GE Healthcare, Chicago, Ill) using 5 to 10 MHz linear
transducers in standing position with standard protocol.
Saphenous vein reflux was defined as retrograde flow of
>0.5 seconds with distal compression and release. Vein di-
ameters were measured in standing position. GSV and
AASV were measured 3 cm below the saphenofemoral
junction, and the SSV diameter was measured 3 cm
from the saphenopopliteal junction.11

Ablation of saphenous veins with CAC was performed
using a VenaSeal Closure System (Medtronic Vascular,
Inc., Santa Rosa, Calif). Patients were treated permanufac-
turer’s instructions foruse for treatmentof saphenous veins,
as described previously.2,12,13 Occlusion of the saphenous
vein was verified by ultrasound examination immediately
after the procedure. Neither compression stockings nor
compression bandages were applied in patients with
CEAP (Clinical-Etiological-Anatomical-Pathophysiological
classification) C2 (varicose vein). In patients with CEAP
C3-C6 (C3, edema; C4a, pigmentation or eczema; C4b, lipo-
dermatosclerosisoratrophieblanche;C5,healedvenousul-
cer; and, C6, active venous ulcer), patients were asked to
continue using compression stockings or compression
bandages the same as they did before surgery. Patients
were instructed to ambulate frequently and to resume
their normal activities at their own discretion.
Patients were followed up at the hospital at 1 week,

1 month, 3 months, and 12 months after the procedure for
clinical assessment. Duplex ultrasoundevaluationwas per-
formed at 1 week, 1 month, and 12 months after CAC.
Demographic data and clinical information, including

age, sex, body mass index (BMI), and CEAP classification,
were recorded. Procedure time, length of treated vein,
total volume of cyanoacrylate injections, and the pres-
ence of suprafascial saphenous vein with a subcutaneous
distance between the anterior vein wall and the skin
of <1 cm were recorded.
Complete closure of the saphenous vein after CAC was

defined as closure along the entire treated saphenous
vein without a patent segment >5 cm in length. Prepro-
cedural and postprocedural Venous Clinical Severity
Score (VCSS) and complications were recorded by physi-
cians at each visit. If an HSR occurred, the onset, duration
of symptoms, and severity of HSR were collected and

recorded. HSR severity was defined as mild if the patient
required no treatment or nonsteroidal anti-inflammatory
drugs (NSAIDs) and/or antihistamine, moderate if the pa-
tient required oral steroids, and severe if the reaction was
prolonged >30 days or required vein excision.10 Treat-
ment of HSR was per physician discretion.

Statistical analysis. PASW Statistics version 18.0 (SPSS,
Inc., Chicago, Ill) was used to perform all statistical ana-
lyses. Qualitative demographic data are presented as fre-
quency and percentage, and normally distributed
quantitative data are presented as mean 6 standard de-
viation. Non-normally distributed quantitative data are
shown as median and range. In univariate analysis,
qualitative data were analyzed using either c2 test or
Fisher’s exact test. For univariate analysis of quantitative
data, unpaired t-test was used for normally distributed
data, and the Mann-Whitney U test was used for non-
normally distributed data. A multivariate analysis for
risk factors for HSR was performed using a multiple lo-
gistic regression model. A receiver operating character-
istic curve analysis was employed to assess the cutoff
value of saphenous vein diameter. A P value of <.05 was
regarded as being statistically significant.

RESULTS
Study subject characteristics. A total 126 legs from 101

patients that underwent CAC were included in this
study. The mean age and BMI of patients was 64.1 6
12.2 years and 27.7 6 6.3 kg/m2, respectively. There were
71 female (70.3%) and 30 male (29.7%) patients. Bilateral
CAC was performed in 25 patients (24.8%). The 126
treated saphenous veins included 106 GSV (84.1%), 7
AASV (5.6%), and 13 SSV (10.3%). The CEAP classification
(C2, C3, C4, C5, and C6) of 126 limbs was 56 (44.4%), 19
(15.1%), 29 (23.0%), 2 (1.6%), and 20 (15.9%), respectively.
The mean diameter of treated saphenous veins was
7.8 6 2.3 mm, and the mean length of treated veins
was 28.1 6 12.7 cm. The mean volume of adhesive glue

ARTICLE HIGHLIGHTS
d Type of Research: Single-center, retrospective obser-
vational study

d Key Findings: Hypersensitivity reaction after cyano-
acrylate closure occurred in 16 of 101 patients
(15.8%), and in 19 of 126 limbs (15.0%). Risk factors
for a hypersensitivity reaction were suprafascial
saphenous vein with a subcutaneous distance be-
tween the anterior vein wall and skin of <1 cm, and
a saphenous vein size of $8 mm.

d Take Home Message: Risk factors for hypersensitivity
reaction after cyanoacrylate closure were suprafas-
cial saphenous vein located close to the skin and
large saphenous vein size.
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used for CAC was 0.96 6 0.58 mL. There were 18 supra-
fascial saphenous veins (14.3%) with a subcutaneous dis-
tance between the anterior vein wall and skin of <1 cm.
The mean operative time was 36.6 6 4.2 minutes
(Table I).

Vein closure. At the 1-week follow-up, the ablated veins
were completely occluded in 126 of the 126 veins (100%).
At the 1-month follow-up, the ablated veins were
occluded in 119 of the 120 veins (99.2%). At the 1-year
follow-up, the ablated veins were completely occluded
in 90 of the 92 veins (97.8%). At 3 months after CAC, 7
patients (6.9%) who had persistent venous symptoms
from tributary varicosity were treated with foam
sclerotherapy.

Clinical outcome measures. The median (min, max)
VCSS score was 4 (2, 15), 2 (0, 21), 2 (0, 14), and 1 (0,13) at
baseline, 1 week, 1 month, and 1 year after surgery, respec-
tively. Improvement in the VCSS score was statistically
significant between baseline and the 1-week, between
baseline and the 1-month, and between baseline and the
1-year visits (all P < .001).

HSR. HSR occurred in 16 of 101 patients (15.8%), in 19 of
126 limbs (15.0%), and in 19 of 126 treated saphenous
veins (15.0%). All HSR occurred at 1 week after CAC.
HSR-related erythema, itching, swelling, and pain
occurred in 100.0%, 95.0%, 68.4%, and 52.6% of HSR
patients, respectively. The mean saphenous vein diam-
eter in legs with HSR was 9.2 6 1.5 mm compared with
7.62 6 2.41 mm in legs without HSR. HSR after CAC is
shown in the Fig.
Univariate analysis revealed CEAP classification (CEAP C2

vs C3-6; P ¼ .026), vein diameter (P ¼ .004), and suprafas-
cial saphenous vein with a subcutaneous distance
between the anterior vein wall and the skin
of <1 cm (P < .001) to be factors significantly associated
with HSR (Table II).
A multivariate analysis revealed suprafascial saphenous

vein with a subcutaneous distance between the anterior
vein wall and the skin of <1 cm and saphenous vein diam-
eter $8 mm to be the independent factors associated
with HSR (Table III). There was no significant difference
in age, BMI, sex, leg side, total volume of cyanoacrylate in-
jections, length of treated vein, or procedure time be-
tween those with and without HSR. All patients with
HSR had mild symptoms and were treated with NSAIDs
and antihistamine for 5 to 7 days. All HSR resolved within
1 week.

DISCUSSION
This study showed CAC to be an effective treatment for

incompetent saphenous veins. The occlusion rate was
97.8% at the 1-year follow-up. The clinical parameters and
the VCSS score were all significantly improved. The
observed effectiveness of CAC in our study is comparable
with the results reported from previous studies.6,12,14 All pa-
tients in our study underwent CAC without concomitant
procedures for varicose tributaries. At 3 months after CAC,

Table I. Patient demographic and clinical characteristics

Characteristics Values

Patients (N ¼ 101)

Age, years 64.1 6 12.2

Sex

Male 30 (29.7%)

Female 71 (70.3%)

BMI, kg/m2 27.7 6 6.3

Treated side (n ¼ 126)

Right side 59 (46.8%)

Left side 67 (53.2%)

CEAP clinical classification

C2 56 (44.4%)

C3 19 (15.1%)

C4 29 (23.0%)

C5 2 (1.6%)

C6 20 (15.9%)

Treated saphenous veins (n ¼ 126)

GSV 106 (84.1%)

AASV 7 (5.6%)

SSV 13 (10.3%)

Saphenous vein diameter, mm 7.8 6 2.3

Suprafascial saphenous vein with
depth <1 cm from skin

18 (14.3%)

VCSS score 5.7 6 3.8 (2-15)

AASV, Anterior accessory saphenous vein; BMI, body mass index; C2,
varicose veins; C3, edema; C4a, pigmentation or eczema; C4b, lip-
odermatosclerosis or atrophie blanche; C5, healed venous ulcer; C6,
active venous ulcer; CEAP classification, Clinical-Etiological-
Anatomical-Pathophysiological classification; GSV, great saphenous
vein; SD, standard deviation; SSV, small saphenous vein; VCSS, Venous
Clinical Severity Score.

Fig. Hypersensitivity reaction (HSR) after cyanoacrylate
closure (CAC) of the great saphenous veins (GSV).
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only 7% of the patients had persistent venous symptoms
from varicose tributaries, and those residual varicose tribu-
taries were treated with foam sclerotherapy.
In our study, an HSR occurred in 15.8% of patients, and

in 15.0% of limbs after CAC. Park et al9 reported an inci-
dence of HSR of 25.4% in Korean patients. Tang et al15

found HSR in 18% of Singaporean patients.15 Gibson
et al10 reported HSR in 6% of US patients. Proebstle
et al16 reported HSR in 11% of European patients. There
seems to be a higher incidence of HSR in Asians when
compared with Caucasian patients.
One of the independent risk factors for HSR in our study

was suprafascial saphenous with a depth of <1 cm from
the skin. This finding is somewhat comparable to that
from a study by Park et al9 that found that HSR occurred
more frequently in limbs with a suprafascial GSV with a
length of >10 cm. We think that the symptoms of HSR
are much more easily observed when HSR occurs in
the suprafascial area closer to the skin than when it oc-
curs in the subfascial area. The higher incidence of HSR

in Asian population might be due to a higher incidence
of suprafascial GSV compared with a Caucasian popula-
tion.17 We also found a vein diameter of $8 mm to be an
independent risk factor for HSR, which may be due to a
more pronounced HSR to the larger amount of cyanoac-
rylate needed to close larger veins.
Gibson et al10,13 reported that HSR differs from the phle-

bitis that occurs after endothermal ablation, and from
the definition of typical phlebitis. HSR is thought to be
a type IV HSR.9,18 The main clinical feature of HSR is
redness or pruritus over the treated vein that is some-
times painless; however, it is sometimes associated
with localized pain and/or swelling.10,19 In contrast, the
clinical feature of typical phlebitis after thermal ablation
was reported to be localized pain and swelling.10

HSR is self-limiting or managed by oral NSAIDs and
antihistamine, and usually resolves within 1 to 2 weeks.5,20

The clinical course of HSR in our patients was a mild and
well-tolerated event, and management with NSAIDs and
antihistamine was sufficient for resolution of symptoms.

Table II. Patient, limb, and operative characteristics compared between those with and without a hypersensitivity reaction
(HSR)

Characteristics HSR No HSR P value

Patients 16 85

Age, years 67.5 6 11.5 63.5 6 12.3 .181

BMI, kg/m2 26.4 6 5.9 27.9 6 6.37 .347

Male sex 1 (8.3%) 29 (32.6%) .103

Legs 19 107

Leg side .804

Right leg 8 (42.1%) 51 (47.7%)

Left leg 11 (57.9%) 56 (52.3%)

CEAP clinical classification .026

C2 13 (68.4%) 43 (40.2%)

C3-6 6 (31.6%) 64 (59.8%)

Diameter of saphenous vein, mm 9.2 6 1.5 7.6 6 2.4 .004

Suprafascial saphenous vein with depth <1 cm from skin 14 (73.7%) 4 (3.7%) <.0001

Adhesive volume, mL 0.8 6 0.2 1.00 6 0.6 .278

Length of treated vein, cm 21.9 6 7.14 26.6 6 13.3 .264

Operative time, min 36.0 6 4.2 36.7 6 4.8 .362

BMI, Body mass index; C2, varicose veins; C3, edema; C4a, pigmentation or eczema; C4b, lipodermatosclerosis or atrophie blanche; C5, healed venous
ulcer; C6, active venous ulcer; CEAP classification, Clinical-Etiological-Anatomical-Pathophysiological classification.
Data presented as mean 6 standard deviation or number (%).
A P value of less than .05 indicates statistical significance.

Table III. Multivariate analysis for risk factors contributing to hypersensitivity reaction (HSR)

Factors Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Suprafascial truncal vein with depth <1 cm from skin 72.1 (17.2-300.8) <.001 365.7 (32.2-4144.5) <.001

CEAP clinical classification C2 vs C3-6 3.2 (1.1-9.1) .028 0.57 (0.1-6.1) .641

Size of saphenous vein $8 mm 5.6 (1.5-20.4) .009 16.2 (5.6-802.3) .001

CI, Confidential interval; C2, varicose veins; C3, edema; C4a, pigmentation or eczema; C4b, lipodermatosclerosis or atrophie blanche; C5, healed venous
ulcer; C6, active venous ulcer; CEAP classification, Clinical-Etiological-Anatomical-Pathophysiological classification; OR, odds ratio.
A P value of less than .05 indicates statistical significance.
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It was reported that aggressive treatment with a combi-
nation of NSAIDs, antihistamines, and steroids could
improve symptoms in severe cases of HSR.21

Although HSR cannot be avoided, preventive intrave-
nous dexamethasone or oral antihistamine medication
has been reported to significantly reduce its severity.9

The prevention protocol for HSR after CAC is being
investigated.9

To prevent an HSR, CAC should be performed when the
saphenous vein is located below the superficial fascia,
avoided in suprafascial saphenous veins with a subcu-
taneous distance between the anterior vein wall and
the skin of <1 cm, and with caution in saphenous veins
with a size of $8 mm.
CAC offers several advantages, including the avoidance

of tumescence anesthesia and postprocedural compres-
sion. Although an HSR occurred in approximately 15% of
patients, the HSR is usually mild and self-limiting, with a
good response to NSAIDs and antihistamine. A severe
HSR requiring systemic steroid or surgical excision of
the treated vein is rare.18,21 An HSR is a risk that is unique
to CAC treatment, and its risk must be balanced against
the benefits of the procedure, especially in patients at
high risk for an HSR.
This study has some mentionable limitations. First and

consistent with the retrospective nature of this study,
some patient data may have been missing or incom-
plete. Second, the size of the study population was rela-
tively small. As a result, our study may have lacked
sufficient power to identify all significant differences
and associations. Third, HSR might occur after 1 week
with mild symptom, but with subsequent spontaneous
resolution, so some patients may not have reported
HSR at the 1-month follow-up.

CONCLUSIONS
CAC is a safe and effective treatment for saphenous

reflux. HSR is frequently found in suprafascial saphenous
veins with a subcutaneous distance between the anterior
vein wall and the skin of <1 cm, and in saphenous veins
with a size of $8 mm. All HSR in this study were mild
severity, occurred at 1 week after CAC, and resolved
within 1 week after treatment with NSAIDs and antihista-
mine. To prevent HSR, CAC should be avoided in supra-
fascial saphenous veins located close to the skin, and
CAC in saphenous veins with a size of $8 mm should
be performed with caution.

The authors gratefully acknowledge Miss Wannaporn
Paemueang for assistance with data collection. The au-
thors would also like to thank Miss Supaporn Tunpornpi-
tuk and Mr. Suthipol Udompunturak for assistance with
statistical analysis.

AUTHOR CONTRIBUTIONS
Conception and design: NS, PH, CR
Analysis and interpretation: NS, CR

Data collection: NS, PH, KP, TP, NP, KH, SH, KC, CW, CR
Writing the article: NS, CR
Critical review of the article: NS, PH, KP, TP, NP, KH, SH,

KC, CW, CR
Final approval of the article: NS, PH, KP, TP, NP, KH, SH,

KC, CW, CR
Statistical analysis: NS
Obtained funding: NS
Overall responsibility: NS

REFERENCES
1. Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL,

Gloviczki ML, et al. The care of patients with varicose veins and asso-
ciated chronic venous diseases: clinical practice guidelines of the So-
ciety for Vascular Surgery and the American Venous Forum. J Vasc
Surg 2011;53(5 Suppl):2S-48S.

2. Almeida JI, Javier JJ, Mackay E, Bautista C, Proebstle TM. First
human use of cyanoacrylate adhesive for treatment of saphenous
vein incompetence. J Vasc Surg Venous Lymphat Disord 2013;1:
174-80.

3. Proebstle TM, Alm J, Dimitri S, Rasmussen L, Whiteley M, Lawson J,
et al. The European multicenter cohort study on cyanoacrylate
embolization of refluxing great saphenous veins. J Vasc Surg Venous
Lymphat Disord 2015;3:2-7.

4. Almeida JI, Javier JJ, Mackay EG, Bautista C, Cher DJ, Proebstle TM.
Thirty-sixth-month follow-up of first-in-human use of cyanoacrylate
adhesive for treatment of saphenous vein incompetence. J Vasc
Surg Venous Lymphat Disord 2017;5:658-66.

5. Morrison N, Gibson K, McEnroe S, Goldman M, King T, Weiss R, et al.
Randomized trial comparing cyanoacrylate embolization and radi-
ofrequency ablation for incompetent great saphenous veins
(VeClose). J Vasc Surg 2015;61:985-94.

6. Morrison N, Gibson K, Vasquez M, Weiss R, Jones A. Five-year exten-
sion study of patients from a randomized clinical trial (VeClose)
comparing cyanoacrylate closure versus radiofrequency ablation for
the treatment of incompetent great saphenous veins. J Vasc Surg
Venous Lymphat Disord 2020;8:978-89.

7. Tang TY, Rathnaweera HP, Kam JW, Chong TT, Choke EC,
Tan YK. Endovenous cyanoacrylate glue to treat varicose veins
and chronic venous insufficiency-experience gained from our first
100þ truncal venous ablations in a multi-ethnic Asian population
using the Medtronic VenaSeal" Closure System. Phlebology
2019;34:543-51.

8. Morrison N, Kolluri R, Vasquez M, Madsen M, Jones A, Gibson K.
Comparison of cyanoacrylate closure and radiofrequency ablation
for the treatment of incompetent great saphenous veins: 36-month
outcomes of the VeClose randomized controlled trial. Phlebology
2019;34:380-90.

9. Park I, Jeong MH, Park CJ, Park WI, Park DW, Joh JH. Clinical features
and management of "phlebitis-like abnormal reaction" after cyano-
acrylate closure for the treatment of incompetent saphenous veins.
Ann Vasc Surg 2019;55:239-45.

10. Gibson K, Minjarez R, Rinehardt E, Ferris B. Frequency and severity of
hypersensitivity reactions in patients after VenaSeal" cyanoacrylate
treatment of superficial venous insufficiency. Phlebology 2020;35:
337-44.

11. De Maeseneer M, Pichot O, Cavezzi A, Earnshaw J, van Rij A, Lurie F,
et al. Duplex ultrasound investigation of the veins of the lower limbs
after treatment for varicose veins - UIP consensus document. Eur J
Vasc Endovasc Sur 2011;42:89-102.

12. Gibson K, Morrison N, Kolluri R, Vasquez M, Weiss R, Cher D, et al.
Twenty-four month results from a randomized trial of cyanoacrylate
closure versus radiofrequency ablation for the treatment of incom-
petent great saphenous veins. J Vasc Surg Venous Lymphat Disord
2018;6:606-13.

13. Gibson K, Ferris B. Cyanoacrylate closure of incompetent great, small
and accessory saphenous veins without the use of post-procedure
compression: initial outcomes of a post-market evaluation of the
VenaSeal System (the WAVES Study). Vascular 2017;25:149-56.

14. Kolluri R, Chung J, Kim S, Nath N, Bhalla BB, Jain T, et al. Network
meta-analysis to compare VenaSeal with other superficial venous

914 Sermsathanasawadi et al Journal of Vascular Surgery: Venous and Lymphatic Disorders
July 2021



therapies for chronic venous insufficiency. J Vasc Surg Venous Lym-
phat Disord 2020;8:472-81.e3.

15. Tang TY, Yap CJQ, Chan SL, Soon SXY, Yap HY, Lee SQW, et al. Early
results (3 months) of an Asian prospective multicenter VenaSeal real-
world postmarket evaluation to investigate the efficacy and safety of
cyanoacrylate endovenous ablation for varicose veins. J Vasc Surg
Venous Lymphat Disord 7 May 2020. [Epub ahead of print].

16. Proebstle T, Alm J, Dimitri S, Rasmussen L, Whiteley M, Lawson J,
et al. Three-year follow-up results of the prospective European
Multicenter Cohort Study on cyanoacrylate embolization for treat-
ment of refluxing great saphenous veins. J Vasc Surg Venous Lym-
phat Disord 26 June 2020. [Epub ahead of print].

17. Lee QWS, Gibson K, Chan SL, Rathnaweera HP, Chong TT, Tang TY.
A comparison between Caucasian and Asian superficial venous
anatomy and reflux patterns e implications for potential precision
endovenous ablation therapy. Phlebology 2019;35:39-45.

18. Jones AD, Boyle EM, Woltjer R, Jundt JP, Williams AN. Persistent type
IV hypersensitivity after cyanoacrylate closure of the great saphenous
vein. J Vasc Surg Cases Innov Tech 2019;5:372-4.

19. Park I. Shall we focus on the additives of glue for phlebitis-like
abnormal reaction? J Vasc Surg Venous Lymphat Disord 2020;8:
697-8.

20. Almeida JI, Javier JJ, Mackay EG, Bautista C, Cher DJ, Proebstle TM.
Two-year follow-up of first human use of cyanoacrylate adhesive for
treatment of saphenous vein incompetence. Phlebology 2015;30:
397-404.

21. Nasser H, Ivanics T, Shakaroun D, Lin J. Severe phlebitis-like abnormal
reaction following great saphenous vein cyanoacrylate closure.
J Vasc Surg Venous Lymphat Disord 2019;7:578-82.

Submitted Oct 31, 2020; accepted Dec 16, 2020.

Journal of Vascular Surgery: Venous and Lymphatic Disorders Sermsathanasawadi et al 915

Volume 9, Number 4


