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ABSTRACT

Received: 06 Apr 2020 [XTSE This study aimed to determine the success rate and complications occurring after Radiofrequency

Accepted: 26 May 2021 Ablation (RFA) in patients with small saphenous insufficiency who underwent RFA in Rasht.

Available Online: 01Jul2021 Patients with small saphenous vein insufficiency who underwent RFA were explored
: respecting success rate and potential complications, such as pain, hematoma, neuropathy, Endothermal
Heat-Induced Thrombosis (EHIT), and skin burns. The study subjects were assessed 2 weeks after the
procedure. Reconanalysis was followed up in the study participants by ultrasound at 2 weeks, 3-6 months,
and the first year after RFA.
[FIEIMEE This study examined 62 patients. A 100% success rate was reported and no case of reflux was
observed in the first control ultrasound 2 weeks after RFA. The mean pain score significantly decreased

Key words: (P<0.001). Besides, in one year, 3 cases of recanalization, 7 cases of EHIT, 9 cases of neuropathy, and 1 case
Small saphenous : of superficial thrombophlebitis were reported; no case of skin burn was observed.

vein, Radiofrequency, [@TEIERT Considering the 100% success rate and slight adverse effects of this method, such as pain and

Varicose veins ¢ recanalization, RFA is an acceptable approach. Furthermore, the incidence of EHIT should be considered.

Extended Abstract Lower extremity venous valve insufficiency affects 25% of

women and 15% of men in the United States and Europe.

1. Introduction Saphenous-Popliteal insufficiency and small saphenous

vein reflux are less common than large saphenous vein re-

aricose veins are abnormal dilation; the flux; however, they can lead to equally severe symptoms.

torsion of superficial veins is among the Surgery for a small saphenous vein is also more challeng-

most common problems. The prevalence ing than a large one. The odds of potential damage to the

of varicose veins in the general popula- sural nerve prevents numerous vascular surgeons from

tion equals 10%, i.e., higher than the total routinely performing small saphenous vein strapping [3, 4].

rate of coronary heart disease, peripheral Additionally, the recurrence rate after small saphenous vein

arterial disease, congestive heart failure, and stroke [1, 2]. surgery in 5 years equals 30%-50% [5, 6]. Sclerotherapy is
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also a low-risk method for treating venous reflux; however,
its failure rate for small saphenous veins with a diameter
less than and more than 5 mm is estimated at 14% and 23%,
respectively [7].

Untreated varicose veins lead to pain, thrombophlebitis,
bleeding, chronic venous insufficiency, and venous ulcers;
thus, treatment has long been considered. Accordingly, var-
ious methods, including varicose sock, surgery, and more
recently, minimally invasive methods were used to treat
varicose veins [8]. Among these minimally invasive meth-
ods is using Radiofrequency Ablation (RFA) or Endove-
nous Laser Therapy (EVLT) of heat energy for the veins in-
volved. These techniques are mostly used for treating large
saphenous vein reflux as an alternative to surgical stripping
[9]. In RFA, the heat generated by the catheters leads to heat
damage to the venous wall, resulting in thrombosis and fi-
brosis. RF ablation is less invasive than surgical stripping;
however, its potential complications include paresthesia,
superficial thrombophlebitis, deep vein thrombosis, pulmo-
nary embolism, bruising, skin burns, and infection [10].

The results of endovenous ablation techniques in treat-
ment were at least equal to stripping; however, they were
associated with reduced complications and enhanced Qual-
ity of Life (QoL) [11, 12]. Additionally, RFA and EVLT are
associated with a concern about the recurrence of the dis-
ease in the form of recanalization and reflux; i.e., reached
the same level as surgery due to technological advances,
especially in new methods and some lasers. In contrast,
other studies presented an improvement in QoL and a faster
return to normal activity and work in ablation [ 13]. Almeida
et al. reported that RFA was significantly better than EVL
concerning post-procedure recovery and QoL parameters
[14]. Rajagopala et al. stated that EVL and RF results were
desirable and indicated few adverse effects [15].

Due to the high prevalence of the disease and further ten-
dencies to minimally invasive interventions due to fewer
recurrences and complications, it seems necessary to ex-
amine more closely and obtain information to improve the
clinical decision-making process in similar cases. In this
regard, this study aimed to determine the success rate and
complications occurring after RFA in patients with small
saphenous insufficiency who underwent RF ablation.

2. Materials and Methods

This case series was conducted on patients with varicose
veins who were referred to a vascular surgery clinic in
Rasht City, Iran, from 2009 to 2015. The study participants
manifested small saphenous vein insufficiency with a di-
ameter of >4 mm and underwent RF ablation. Moreover,
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patients with varicose veins and small saphenous insuffi-
ciency with a diameter <4 mm as well as a history of Deep
Vein Thrombosis (DVT) who were not suitable candidates
for RFA were excluded from this research.

In this clinic, the patients referring with varicose veins
were examined for small saphenous vein insufficiency; if
the small saphenous vein insufficiency was confirmed by
sonography, the patients underwent RF ablation. RF ablation
is a minimally invasive procedure. Accordingly, vascular en-
dothelium is destroyed by a failed intravenous catheter with
the help of radio waves (heat), causing thrombosis, fibrosis,
and destruction. RF ablation is performed with a closure fast
device in lying on stomach position under tumescent anes-
thesia. Simultaneously with this procedure, if necessary, the
sclerotherapy of varicose veins was performed.

Then, the study patients were assessed concerning success
rate (the absence of reflux in the first control ultrasound 2
weeks after RFA) as well as potential complications, such
as postoperative pain, hematoma, paresthesia of the thigh
and leg, neuropathy, Endovenous Heat Induced Thrombosis
(EHIT), and skin burns. They were followed up 2 weeks after
the procedure according to the treatment protocol. The study
patients were examined for the presence or absence of hema-
toma and asked about paresthesia of the legs and thighs.

Reanalysis was also evaluated in the research patients
by examination and ultrasound at 2 weeks, 3-6 months,
and one year after RFA by a sonographer. If there existed
clinical and sonographic evidence of DVT as a procedure
complication, it was classified according to the EHIT clas-
sification [10].

Further data, including age, gender, Body Mass Index
(BMI), occupation, the degree of varicose veins based
on Clinical-Etiological-Anatomical-Pathophysiological
(CEAP) score [16], potential complications, such as post-
operative pain based on VAS (visual analog scale), hema-
toma, thigh and leg paresthesia, neuropathy, EHIT, skin
burns, reanalysis, and reflux were extracted from the study
patients’ medical records. According to heparin use after
2013 during RFA, the research patients were divided into
two groups before 2013 (without heparin use ), and after
2013 (heparin use).

Relevant data were collected through data collection
forms and analyzed using SPSS. To report the obtained
results, frequency and percentage were used for qualita-
tive variables. Besides, mean and standard deviation, mean
(mid-quarter range), and minimum-maximum indices were
employed for quantitative variables. The normal distribu-
tions of the study quantitative variables were measured us-
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ing the Shapiro-Wilk’s test. The Wilcoxon test was used to
compare the degree of varicose veins and VCSS score [17]
before and after RF ablation. Furthermore, comparisons
between complications and variables (age, gender, BMI,
occupation) were performed using the t-test and Fisher’s
Exact test. The significance level of the tests was consid-
ered P<0.05.

3. Results

In total, 62 patients with varicose veins and small saphe-
nous vein insufficiency who underwent RF ablation were
studied. The Mean+SD age of the examined patients was
51.50+£12.12 years. Moreover, 54.8% of the study patients
were male and the rest were female. Occupationally, the
highest frequency was related to housewives (41.9%), fol-
lowed by employees (37.1%), and freelancers (19.4%).
The study subjects” Mean+=SD BMI was measured to be
26.49+1.45 kg/m?.

Based on the obtained data, the success rate or absence
of reflux in the first control ultrasound 2 weeks after RFA
equaled 100%; no case of reflux was observed in the first
control ultrasound 2 weeks after RF ablation. The highest
frequency of varicose veins before and after RF ablation con-
cerned C2 (69.4%) and C1 (56.5%), respectively (Table 1).

In general, f'the Wilcoxon test data indicated a significant
difference between the degree of varicose veins before and
after RF ablation (P<0.001). Thus, in 48 patients, the degree
of varicose veins decreased, compared to before RF abla-
tion, and increased in one case. It also remained unchanged
in 13 cases. Additionally, the results of venous clinical
severity score before and after RF ablation revealed that
the VCSS score after RF ablation significantly decreased
(P<0.001), compared to before (Table 2).

The Mean+SD pain score after RF ablation was calcu-
lated as 3.0342.04 (median: 3; range: 0-8). The results of
treatment complications at 2 weeks, 3-6 months, and the
first year after RF ablation indicated that the most compli-
cations in 2 weeks after RF ablation included neuropathy
(14.5%) and heat thrombosis (11.3%), respectively. No
recanalization was observed 2 weeks after RF ablation. In
3-6 months, 2 cases of recanalization were observed; only
in one of them, recanalization was detected in the first year.
Furthermore, in the first year after RF ablation, a case of
recanalization was observed.

In 2 weeks after RF ablation, 7 cases of heat thrombosis
were observed (3 cases of second degree, 2 cases of first
degree, 1 case of third-degree, & 1 case of 4th degree). Of
these, heat thrombosis was observed in 3 patients at 3-6
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months’ follow-up (first-, second-, & fourth-degree). No
case of heat thrombosis was observed in the first year after
RF ablation.

In 2 weeks after RF ablation, 9 cases of neuropathy were
observed. Neuropathy was not detected in any of these 9
patients in the subsequent follow-ups. In the 3-6 months
and the first year after RF ablation, no new cases of neu-
ropathy existed in the study subjects.

At 2 weeks, 3-6 months, and the first year after RF abla-
tion, no cases of skin burns were observed in the examined
subjects. Furthermore, in 3-6 months after RF ablation,
only 1 case of superficial thrombophlebitis was observed.
No cases of superficial thrombophlebitis were observed be-
tween 2 weeks and the first year after RF ablation.

The most common complication in 2 weeks after RF abla-
tion was neuropathy (14.5%), followed by heat thrombosis
(11.3%). Based on the results of the t-test and Fisher’s Ex-
act test, there was no significant relationship between heat
thrombosis and neuropathy in two weeks after RF ablation,
and demographic variables (age, gender, BMI, & occupa-
tion) (P>0.05).

Moreover, according to Fisher’s Exact test findings, there
was no significant relationship between heat thrombosis
(P=0.648) and neuropathy (P=0.238) two weeks after RF
ablation, and the degree of varicose veins before RF ablation.

According to the results of the Fisher’s Exact test, there
was no significant relationship between heat thrombosis
(P>0.999) and neuropathy (P=0.242) two weeks after RF
ablation and the year of its occurrence (before & after 2013)
(Table 3).

4. Discussion

This study determined the success rate and complications
after RFA in patients with small saphenous insufficiency
who underwent RF ablation in a vascular surgery clinic
from 2009 to 2015. In total, 62 patients with varicose veins
who had small saphenous vein insufficiency and underwent
RF ablation were studied.

The MeantSD age of the research subjects was
51.5£12.12 years with a median of 54 years. The minimum
and maximum age of the study participants were 24 and 76
years, respectively. Furthermore, 54.8% of the explored pa-
tients were male and the rest were female. In general, in dif-
ferent studies, the age group and the gender distribution of
patients were similar to those of the present study [18-20].
Occupationally, the highest frequency orderly concerned
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Table 1. The frequency of varicose veins before and after RF ablation by varicose veins
No. (%)
Varicose Veins (CEAP) - -
. Varicose Vein Changes (CEAP) .
Before RF Ablation After RF Ablation After RF Ablation
c1 0 0 35(56.5)
grade C132(74.4)
(] 43(69.4) grade C2 10(23.3) 19(30.6)
grade C31(2.3)
C2 3(60)
c3 5(8.1) 2(3.2%)
C12(40)
€2 6(5.54)
c4 11(17.7) C4(3.27) 6(9.7%)
€31(1.9)
c5 3(4.8) C11(1.9) 0
uarterly of

housewives (41.9%), employees (37.1%), and freelancers
(19.4%). The study subjects’ mean+=SD BMI was measured
as 26.49+1.45 kg/m?. In the study of Nehemiah Samuel et
al., the same rate was equal to 25.9+3.2 kg/m?, i.e., almost
similar to ours [21]; no significant difference could be con-
sidered for it. In the present $tudy, the highest frequency
respected the degree of C2 varicose veins, i.c., consistent
with the study of Jung Hyun Choi and associates [20]. This
alignment was also observed in the study of Nehemiah
Samuel [21], S. Doganci [22], L van Groenendael [23], and
Margreet Trip-Hoving [24].

The success rate in our study was computed to be 100%;
no case of reflux was observed in the first control ultra-
sound 2 weeks after RF ablation. This rate equaled 100%
in the study of Thomas S. Monahan et al. [18], i.e., consis-
tent with the data obtained by Boersma D et al. (97.1%)
[25], and Nehemiah Samuel et al. (96.2%) [21] in 3 months.
Michael Harlander-Locke et al., in a 24-72 hours after RF
ablation follow-up, suggested that in 98.7% of the cases,
duplex ultrasound findings suggested the closure of the

Table 2. VCSS score before and after RF ablation

he Horizon of Medical Sciences

treated SSV fragment. In one patient, after 211 days of ab-
lation, the treated fragment was open and did not consent to
further operations [26]. Therefore, based on the results of
the present study and similar studies, the success rate of this
treatment method can be expected.

The Mean+SD pain score after RF ablation was calcu-
lated to be 3.034+2.04; however, in Margreet Trip-Hoving’s
Study, this rate equaled 5.80+1.86 [24]; in Doganci et al.’s
study, the duration of treatment was on average 1.2 days
[22]. The data discrepancy may not be significant; however,
the slight difference can also be explained by variations in
the location of the study and the relative expression of pain
using the Visual Analogue Scale (VAS).

In the present study, the post-treatment VCSS score of
patients was significantly reduced, compared to pre-treat-
ment, i.e., comparable with the data achieved by N.S. Thei-
vacumar and colleagues. Higher VCSS levels at the end of
treatment in this study may be due to greater pre-treatment

VCSS score Mean1SD Mean(mid-quarter range) Min. Max. p*
Before 5.53+1.91 5(2.25) 3 13
<0.001
After 3.40+2.01 3(2) 1 11
uarterly of

* Wilcoxon test.
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Table 3. The distribution of complications 2 weeks, 3-6 months, and the first year after RF ablation in patients with small saphenous

vein insufficiency, before 2013 and after 2013

0,
Duration after RF Year WTn(bY;
glatel Recanalization Heat Thrombosis Neuropathy ] Thr om-
bophlebitis
Before 2013 (n=17) 2(11.8) 4(23.5) -
2 weeks
2013 and above (n=45) 5(11.1) 5(11.1) -
Before 2013 (n=17) - - -
3-6 months
2013 and above (n=45) 2(4.8) - 1(2.4)
Before 2013 (n=17) - - -
First year
2013 and above (n=45) 1(2.8) - - -
uarterly of

VCSS; these data may also justify a further reduction in
VCSS during treatment in this study [19].

In the present study, the incidence of heat thrombosis
was 7(11.3%) cases; only 2(3.2%) of these 7 cases were
graded as 4; however, in the studies of Theivacumar [19],
Groenendael [23], D’ Othée [27], Doganci [22], Carradice
[28], and Desmyttere [29] zero incidences of thrombosis
was reported. Additionally, Boersma et al. documented an
overall incidence of 0%-1.2% [25], i.e., significantly less
than that in the present study. This fining can be primarily
attributed to different definitions and how it is measured.
All the above studies examined the presence of DVT; we
only observed two cases of DVT. In the present study, in-
travascular heat thrombosis was explored. According to
Lawrence et al., it has 4 degrees; grade 4 includes DVT
[30]. Thus, the present study data indicate the significance
of lower degrees of EHIT, i.e., disregarded in other studies.
Moreover, the above studies, unlike the present study, inves-
tigated the effects of the laser ablation method. However,
in the study of Marsh et al., the incidence of EHIT after
radiofrequency ablation was reported to be approximately
98%. The difference may be due to RFA in the present study
on the small saphenous vein and the Marsh study of the ef-
fect of this method on the large saphenous vein [31]. Fur-
thermore, ultrasound confirmation is required to diagnose
EHIT, necessitating ultrasound by a qualified radiologist.
Heparin prophylaxis is recommended to prevent EHIT.

The incidence of neuropathy in the present study was
measured as 14.5%; in Boersma’s study, this rate equaled
4.7% and in Theivacumar’s study, it was 4.4% [19]; i.e.,
significantly lower than the amount obtained in the present
study. Samuel et al. reported the incidence of neurological
problems to be 7.5% [21], i.e., about half of the statistics

he Horizon of Medical Sciences

reported in the present study. This finding seems to be the
source of this difference in the method of ablation. In the
mentioned $tudy and the present research, i.e., performed
by radiofrequency method, this difference can also be ex-
plained by the underlying disease in older individuals, like
those with diabetic neuropathy, and the proximity of the
procedure to the sural nerve.

In our study, no recanalization was observed in 2 weeks
after RF ablation. In 3-6 months and the first year after RF
ablation, 2 cases of recanalization were observed (a com-
mon case between 3-6 months & the first year). In the study
of Nehemiah Samuel et al., 2 cases of recanalization were
reported [21]. Margreet Trip-Hoving et al. also stated that
the incidence of recanalization equaled 0%-4% [24]. Mar-
greet Trip-Hoving et al. reported a recanalization incidence
rate of 0%-4%, i.e., a reasonable and citable limit. Addition-
ally, in the present study, the rate of recanalization was 1
case per 6 months and 3 cases in a year, i.e., approximately
4% of the sample size. However, Ravi et al. stated this rate
as 9% [15]; Groenendael et al reported a rate of 45% [23],
suggesting a wide range of results. However, our data pre-
sented no significant relationship between this wide range
of recanalization results. The current study results revealed
no significant difference in using heparin after 2013, com-
pared to before 2013; such a lack of significance could be
due to the small sample size in this research.

5. Conclusion
Based on the obtained results, RFA treatment of small

saphenous is a highly suitable and applicable method due to
its high success rate and limited adverse effects.
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