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Abstract:

Introduction: Varicose veins is a common disease of the lower limbs, affecting predominantly the great
saphenous system. Various methods are in place for effective management of varicose veins. Trendelenburg
operation with stripping of the vein has long been considered as the gold standard of treatment. However, in the
era of minimal access surgery, it is necessary to study the wide application of various endovenous procedures
and its effectiveness against the standard of care. In our study we have compared the effectiveness of
mechanochemical endovenous ablation (MOCA), using Flebogrif™, a newer non thermal endovenous therapy
with conventional surgery.

Methods: Randomised control trial was conducted among 71 patients undergoing mechanochemical
endovenous ablation using Flebogrif™ and conventional surgery for the treatment of great saphenous varicose
veins. Factors such as blood loss, pain scores, return to mobility, duration of hospital stay, incidence of surgical
site infection, recanalization rates, and cost were compared between the groups.

Results: Age, Gender, and Diagnosis weren’t significantly different between the groups. Patients undergoing
mechanochemical endovenous ablation had lower blood loss, lesser pain scores in early post-operative period
and earlier return to mobility. They also had significantly decreased length of hospital stay as compared to the
conventional surgery group. However, cost of the surgery was found to be more in the endovenous group.
Further, on follow up the recanalization rates in the endovenous group was found to be significantly higher than
the conventional surgery group. However, patients with recanalization presented back with only minimal or no
symptoms. Ulcer healing, complications, and Pain scores at one month and six months were not significantly
different between the groups.

Conclusion: Mechanochemical endovenous ablation is preferred over conventional surgery for the treatment of
great saphenous varicose veins. It can be performed under local anaesthesia and ensures better early post-
operative outcomes as compared to the Trendelenburg operation with stripping of the veins.

Keywords: Mechanochemical endovenous ablation, Trendelenburg operation, stripping of veins, varicose veins.
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Introduction

to blackish discolouration of the skin and ulcers.[3]
Quality of life studies revealed major disability and
social impairment besides its chronicity and
relapse.[4] The treatment options vary ranging
from simple compression stockings to day-care
procedures like  ultrasound-guided foam
sclerotherapy, = endovenous  laser  ablation,
radiofrequency ablation, emerging techniques such

Varicose vein is a common disease of the lower
limbs caused by weak or damaged vein walls and
valves, affecting predominantly the great
saphenous venous system.[l1] Epidemiological
studies have shown that the prevalence of varicose
veins is about 21% in adults.[2] The spectrum of
symptoms of great saphenous vein varicose veins
range from simple cosmetic complaints, all the way
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as mechano-chemical ablationfMOCA] and
cyanoacrylate glue occlusionf[CAE] to the gold
standard of care, Trendelenburg operation with
stripping of the vein.[5] Despite being the standard
of care, Trendelenburg operation with stripping of
the vein comes with a plethora of immediate
complications such as pain, haematoma and
possible saphenous nerve injury, and has a high
recurrence rate of 18 to 40% after five years.[6]
Mechanochemical endovenous ablation (MOCA) is
a novel technique which uses a rotating wire or
deployable hooks to create mechanical damage and
the infused sclerosant (sodium tetradecyl sulphate)
causes chemical damage to the endothelium of the
blood vessels with no thermal energy.[7] MOCA is
a safe, relatively cheaper and effective substitute to
standard-methods such as surgical-treatment,
thermal-ablation, etc. in the management of
saphenous varicosity.[5] Mechanochemical
endovenous ablation was associated with decreased
post-procedural pain and faster-recovery than open
or thermal procedures.[8] Thermal ablative
modalities can cause local tissue damage due to the
heat produced. However, there is no thermal energy
exposure in MOCA and as a result, it can be
performed without any requirement for even
tumescence anesthesia.[4]

In our study, we have performed a randomized
clinical trial amongst 71 patients and compared the
effectiveness of Mechanochemical endovenous
ablation (MOCA), using Flebogrif™, a newer non
thermal endovenous therapy, with conventional
surgery.

Methods:

Study setting: A single centre randomised control
trial between mechanochemical ablation and
conventional surgery for primary great saphenous
varicose veins between the time period of
December 2019 to June 2021, in a tertiary care
centre. Shri Sathya Sai Medical College and
Research Institute’s Human Ethics Committee
approval was obtained before the start of the study.
Patients were included in the study after obtaining
informed and written consent.

CTRI registration number: CTRI/2020/07/026683

Institute human ethics committee approval number:
2019/542

Patient recruitment: 71 patients were included in
the study. In patients having bilateral disease, only
one leg was treated and included in the study.
Recruitment process is mentioned in Figure 1. Both
sexes above the age of 18 with varicosity of great
saphenous vein with CEAP classification grade II
and above were included in the study.” Exclusion
criteria were Secondary varicose veins, recurrent
varicose veins, pregnancy or congenital anomalies
or patients who are medically unfit to undergo the

Vellaichamy et al.

e-ISSN: 0975-5160, p-ISSN: 2820-2651

procedure, diameter of GSV > 1.2 cms, varicose
veins with ABI < 0.9 cms, allergy to sclerosant. !

Randomization: Non blinded, simple random
sampling. 39 patients were grouped under
conventional surgery and 32 patients underwent
mechanochemical ablation.

Pre-operative assessment: Before the procedure,
all patients were clinically examined by the
surgeon, USG Venous duplex scan was done to
determine SFJ incompetence and reflux.

Study Procedure: Patients who were allocated
conventional surgery underwent high flush ligation
of the saphenous femoral junction, along with
ligation of the tributaries and stripping of the GSV.
Open Surgery was done under spinal anaesthesia.
In Mechanochemical ablation group, the procedure
was done using Flebogrif™ catheter, under
local/spinal anaesthesia depending on patient
compliance, 4F sheath was inserted at a level just
below the knee, through which the Flebogrif™
catheter was inserted up to the SFJ. It was then
retracted by a cm and then deployed and pulled
down. The metallic barbed wires damage the vein
wall as it makes is way distally. After pulling it 2
cms distal to the SFJ, only then chemical ablation
was done using 3% sodium tetradecyl sulfate
injection after preparing foam (Iml solution + 4ml
air) by slowly withdrawing the catheter through the
length of the GSV. Perforator incompetence in both
groups were treated using foam sclerotherapy
injections. Compression bandage was applied to the
treated limb post procedure in both the groups.

Post operative assessment and follow wup:
Patients were followed up for a period of 6 months.
Patients were given oral NSAIDs on the night of
surgery and thereafter only when required, on the
basis of pain. Both groups were assessed for per
operative variables such as amount of blood loss,
evaluation of pain score before administration of
analgesics using VAS score on day of surgery, post
operative day 1, and day 5, [11] hospital stay
duration measured in days, post-operative
complications such as bruises, paraesthesia,
haematoma, DVT, skin infections, and cost of
procedure. Late findings such as pain score at 1
month and 6 months after surgery and ulcer healing
at end of 6 months were assessed.

On the 5% day, 1% month and 6™ month, clinical
examination and USG venous duplex scan was
done to determine great saphenous vein
recanalization rates. Partial recanalization was
defined as evidence of persistent reflux in <50% of
the length of the vein treated and complete
recanalization was defined as evidence of persistent
reflux in >50% of the length of the vein treated.
The standard criterion for reflux was used: at least
0.5 second of reflux.[12]

International Journal of Toxicological and Pharmacological Research



International Journal of Toxicological and Pharmacological Research

e-ISSN: 0975-5160, p-ISSN: 2820-2651

’ 110 Patients recruited for trial

v

—” 27 patients excluded

83 patients included in the study

" 12 patients lost to follow up

v

71 patients included in the study

(
\

v

32 patients assigned to MOCA

v

39 patients assigned to conventional surgery

Figure 1: Patient recruitment process

Statistical analysis: Pearson’s correlation test and
chi square test were used for test of significance. P-
values less than 0.05 were considered statistically
significant. Data was analysed using SPSS software
version 16.

Results

A total of 71 patients with GSV incompetence who
required surgical intervention and consented to

participate in the study were evaluated between
December 2019 to June 2021. The mean age of the
patients was 42.66 years + 9.88. Patients belonging
to both groups were homogenously equivocal in
most respects like age, gender etc. There was no
crossover between the two groups during the study.
Demographic parameters are included in Table 1.

Table 1: Demographic details

Variables MOCA TRENDELENBURG | p-Value
Number of patients, n (%) 32 (46%) 39 (54%)
Age, years; mean +- SD 41.69 +£9.81 43.64 +£10.35 0.421

Male, n (%) 23 (71.87%) 27 (69.23%) 0.809
Female, n (%) 9 (28.12%) 12 (30.76%) 0.809
Bilateral Lower Limb Varicose Veins, n (%) 9 (28.12%) 4 (10.25%) 0.051
Left Lower Limb Varicose Veins, n (%) 16 (50%) 17 (43.58%) 0.051
Right Lower Limb Varicose Veins, n (%) 7(21.87%) 18 (46.15%) 0.051

Pain improvement during the early post operative period was significantly better in the MOCA group (3.34 vs
5.10, p value: 0.001). However, as illustrated in Figure 2, the 6-month VAS scores for pain assessment showed
the outcomes for both the procedures to be comparable (1.03 vs 1.08). This is clinically supported by earlier
return to mobility in MOCA patients (Day 0, 87.5% vs 25.6%, p value: 0.001). Likewise, as represented in
Table 2, the MOCA group had significantly shorter time of Hospital stay (0.53 vs 1.87, p value: 0.001).
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Table 2: Operative and immediate post operative consequences

Variables MOCA TRENDELENBURG p-Value
Blood Loss (mL); mean +- SD 32.34+10.78 141.54 +£27.68 0.001
Cost of Surgery (INR); mean +- SD 40,438.5+618.92 12,820.51 + 823.08 0.001
Anaesthesia
Local Anaesthesia, n (%) 23 (71.87%) 0 (0%) 0.001
Spinal Anaesthesia, n (%) 9 (28.12%) 39 (100%) 0.001
Pain Score (VAS)
Pain Score Day 0; mean +- SD 528+1.28 6.74 £0.85 0.001
Pain Score Day 1; mean +- SD 3.34+£1.36 5.10+£1.27 0.001
Pain Score Day 5; mean +- SD 1.59 £.98 2.51 £0.88 0.001
Pain Score 1 Month; mean +- SD 1.06 = 0.35 1+£0.0 0.325
Pain Score 6 Months; mean +- SD 1.03+0.18 1.08 +£0.27 0.414
Mobility
Mobility; 0 days, n (%) 28 (87.5%) 10 (25.64%) 0.001
Mobility; 1 day, n (%) 4 (12.5%) 29 (74.35%) 0.001
Hospital Stay n(%)
20 (62.5%) 0 (0%) 0.001
9 (28.12%) 10 (25.64%) 0.001
2 (6.25%) 27 (69.23%) 0.001
1 (3.12%) 1 (2.56%) 0.001
0 (0%) 1 (2.56%) 0.001
0.53 +0.88 1.87+0.77 0.001

The need for spinal anaesthesia was significantly lower for the MOCA group. Only 28.12% of MOCA patients
required spinal anaesthesia, as against all Trendelenburg operation patients requiring spinal anaesthesia.

During our follow-up, there were no major systemic complications and no reinterventions. We observed five
surgical site infections (12.82%) in the Trendelenburg group and no such issues in the MOCA group Table 3.
However, there were no statistically significant differences between the two groups regarding other
complications such as wound bruising, seroma, superficial thrombophlebitis, or suture granuloma. Ulcers were
more common with MOCA patients (90.62% vs 82.05%), and the healing at the end of 6 months did not show

any statistical difference between the groups.

Table 3: Post operative complications and Ulcer healing

Variables MOCA TRENDELENBURG | p-Value
Complications
None reported, n (%) 28 (87.5%) 33 (84.6%) 0.092
Seroma, n (%) 0 (0%) 3 (7.7%) 0.092
Wound Bruising, n (%) 3 (9.4%) 0 (0%) 0.092
Superficial Thrombophlebitis, n (%) 1 (3.1%) 0 (0%) 0.092
Suture Granuloma, n (%) 0 (0%) 1 (2.6%) 0.092
Surgical site Infection, n (%) 0 (0%) 5 (12.82%) 0.045
SSI - Grade 1, n (%) 0 (0%) 1 (2.56%) 0.044
SSI - Grade 2, n (%) 0 (0%) 4 (10.25%) 0.044
Ulcer
Absence of Ulcer, n (%) 3(9.37%) 7 (17.94%) 0.166
Presence of Ulcer, n (%) 29 (90.62%) 32 (82.05%) 0.166
Decrease in size of ulcer at 6 months, mean +- SD 86.33% =+ 8.62% 79.43% £+ 10.77% 0.359

The most significant difference between the two groups though, is that even at 6 months post procedure, no
recanalization was observed in the Trendelenburg group as compared to 15.63% of patients who had partial

recanalization in the MOCA group Table 4.
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Table 4: Recanalization rates

Variables MOCA TRENDELENBURG p-Value

3rd Day

0% Recanalization, n (%) 31 (96.87%) 39 (100%) 0.451
25% Recanalization, n (%) 1 (3.12%) 0 (0%) 0.451
1 Month

0% Recanalization, n (%) 28 (87.5%) 39 (100%) 0.037
10% Recanalization, n (%) 2 (6.25%) 0 (0%) 0.037
20% Recanalization, n (%) 1 (3.12%) 0 (0%) 0.037
25% Recanalization, n (%) 1 (3.12%) 0 (0%) 0.037
6 Months

0% Recanalization, n (%) 27 (84.37%) 39 (100%) 0.015
10% Recanalization, n (%) 1 (3.12%) 0 (0%) 0.015
20% Recanalization, n (%) 1 (3.12%) 0 (0%) 0.015
30% Recanalization, n (%) 2 (6.25%) 0 (0%) 0.015
50% Recanalization, n (%) 1 (3.12%) 0 (0%) 0.015

Discussion

Mechanochemical ablation using Flebogrif™ is a

relatively new technique for management of
varicose veins. It is minimally invasive and induces
closure by a combination of mechanical damage to
the endothelium in veins with chemical damage
and fibrosis due to injected sclerosant infusion. It
can be done under local anaesthesia and alleviates
the need for tumescent anaesthesia unlike other
thermal endovenous techniques. Ultimately the risk
of injury to surrounding tissue and heat related
injuries are minimised.[13]

Open Trendelenburg operation consists of ligation
of the incompetent vein at the SFJ with stripping of
the vein. This method is still considered the gold
standard of varicose vein surgery and Van Den
Bermer and Moll believe that this is the standard
against which results of all other treatment for
varicose veins must be judged.[14]

In our study, among the subjects, 39 (54.93%)
underwent Trendelenburg procedure and 32
(45.07%) underwent MOCA for varicose veins.
Age, gender, and bilaterality were not significantly
different between the Mechanochemical
endovenous ablation and Trendelenburg groups.
Hence the role of confounding on the study
outcomes were ruled out.

In the MOCA group there was a higher proportion
of patients who underwent the procedure under
local anaesthesia and about 9 patients in the MOCA
group had to be converted to spinal anaesthesia
because of non-compliance and anxiety, whereas in
the Trendelenburg group, all patients underwent the
procedure under spinal anaesthesia, the difference
was statistically significant (p < 0.05).

Blood loss: The mean Blood Loss (ml) among
MOCA group was lower and statistically
significant compared to Trendelenburg group. J F
Thompson et al, also stated that the mean blood
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loss in Trendelenburg surgery was 133+4/-78ml
(Range — 5 to 430 ml),[15] which is significantly
higher than any endovenous procedure where the
blood loss is only while cannulating the vein.

Pain score (VAS): In this study, the mean pain
score (VAS) at Day 0, Day 1, and at Day 5 among
MOCA group was significantly lower compared to
the Trendelenburg group. But the mean pain score
(VAS) at one month, and six months among
MOCA group was not significantly different
compared to the Trendelenburg group. SV Vun et
al, observed significantly reduced pain scores with
Mechanochemical endovenous ablation with a
median pain score of 1 using VAS score.[16]
Whereas Rautio et al, described the pain in open
surgery using VAS with an average score of 3 on
walking and 2.6 on standing and 1.4 at rest.[17]
The difference in pain between the groups during
only the early post operative period can be
attributed to inflammation secondary to tissue
injury due to the incisions made and not
neuropathic pain.[18]

Mobility and Duration of Hospital Stay: All the
patients who underwent MOCA under local
anaesthesia were mobilised immediately after the
procedure, patients who underwent the procedures
under spinal anaesthesia were mobilised on the
same or next day, a few patients owing to pain, did
not mobilise on the 1% post operative day.

In this study, the mean Hospital Stay (Days) among
MOCA group was 0.53 (+ 0.88) which is lower by
1.34 and statistically significant compared to 1.87
(= 0.77) in Trendelenburg group. Most of our
patients in the MOCA group were discharged on
the same day of the procedure, and though
Trendelenburg procedure is advocated as day care
surgery, most of the patients had to stay longer due
to delay in recovery from anaesthesia or post
operative pain. G V Miller et al also stated in their
article that day care Trendelenburg procedure was
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difficult owing to patient’s age, co-morbid
conditions, delay in recovery from anaesthesia and
unavailability of an attender at home.[19]

Complications: In this study, wound bruising was
higher among the MOCA group, and seroma and
wound infection was common among the
Trendelenburg group. In both the groups, majority
of the patients had no complications and the
differences in complications were not significantly
different. None of the patients in MOCA group had
surgical site infections (SSI), as compared to the
Trendelenburg group of whom 12.82% had SSI and
the difference was statistically significant (p <
0.05). Similarly, Ramon R.J.P. van Eekeren et al,
observed that immediate technical success rates
with the MOCA-technique was 100% with no
major adverse-events. Minor complications
comprise of local ecchymoses at the site of the
puncture and superficial phlebitis.[20] Schouten et
al says apart from hematoma formation and minor
wound infection, there are no  severe
complications,[21] concurring with our study.

Recanalization: In our study, among the MOCA
group, on the 3™ day of follow-up, only 1 patient
had  partial recanalization = compared to
Trendelenburg group where none of them had
recanalization and the difference was not
statistically significant (p > 0.05). At 1 month of
follow up 4 patients in the MOCA group (12.5%),
had less than 25% partial recanalization compared
to Trendelenburg group, where none of them had
recanalization and the difference was statistically
significant (p < 0.05). At 6 months follow up,
among the MOCA group, 15.7% had partial
recanalization without reflux compared to
Trendelenburg group where none of them had
recanalization and the difference was statistically
significant (p <0.05). But none of the patients who
had recanalization had symptoms of recurrent
varicose veins and they did not require further
treatment. Sari Vdhdaho et al, observed that at 3
years, the occlusion-rate was significantly reduced
with  MOCA (compared with thermal ablative
procedures) but the difference in quality of life was
not significant. They also concluded that,
considering the technical superiority, MOCA can
be preferred as the management option of great
saphenous veins insufficiency.[22] Witte et al,
reported in a three year follow up after MOCA that
recanalization occurred in 15% of total 102 treated
limbs, and stated that though it is an effective
modality of treatment, the anatomical success
seemed to be declining over time.[23] Khor et al,
studied for a year the effectiveness of MOCA for
GSV, at Imonth, 3 months and 1 year the occlusion
rates were 90.8%, 86.9% and 84.8% respectively,
they concluded that though the recurrence at 1 year
was far more than expected, but it is tempered by
the  fact that the  patients remained
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asymptomatic.[24] Though in our study there were
no recurrences in the 6 months of follow up in the
Trendelenburg group, Van Rij et al, stated that after
high ligation of SFJ and stripping of the vein, there
was recurrence due to inadequate surgery in 1% of
the patients and after 3 years this recurrence
increased to 23% mainly due to
neovascularisation.[25]

Cost of surgery: The mean cost of surgery (INR)
in our study among MOCA group was Rs. 40,437.5
(+ 618.92) which is higher by Rs. 27,616.99 and
statistically significant compared to Rs.12,820.51
(+823.08) in Trendelenburg group. The price of the
catheter adds up to the total cost of the MOCA
procedure even though the cost is cut down in
many places like non requirement of higher forms
of anaesthesia and shorter duration of stay in the
hospital. The overall cost is very low in our centre
for conventional surgery, because of it being a
teaching institute with minimal cost for surgical
procedures and stay. MOCA is also a cost-effective
option in low resource settings where there is no
need of investment in inventory.

Ulcer healing: In this study, the rate of healing of
venous ulcer was compared between the two
groups. 9.37% of the MOCA group and 17.94% of
Trendelenburg surgery group had ulcer. In both
groups ulcers were found to heal well after the
procedure. However, the difference in the rate of
healing at 6 months between the two groups was
not statistically significant (p > 0.05). Kheirelseid
EAH et al, did a review and meta-analysis of 1103
articles which studied the outcome of venous ulcer
after varicose vein treatment and concluded that
both open and endovenous surgeries aided in the
ulcer healing process and were better than
conservative approach.[26]

Our study was done using the Flebogrif™ catheter,
though there are many studies regarding
mechanochemical ablation, many of them were
using ClariVein and the ones with Flebogrif™ were
relatively sparse.

Limitations of our study is that we did not have
long term follow-up for the recurrence and
prognosis. Blinding was not feasible owing to the
difference in procedures, anaesthesia and post-
operative care which would have revealed the
patients the groups they are in. Pain might have
been over reported, to seek more attention and care
from the treating surgeon/principal investigator.

Recommendations: Considering the lesser blood
loss, lesser Pain scores (VAS), decreased duration
of hospital stay, lower incidence of SSI Incidence,
and higher probability of undergoing the procedure
under local anaesthesia, = mechanochemical
endovenous ablation is preferred over open
Trendelenburg surgery for the treatment of primary
great saphenous varicose veins. Future multi-
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centric randomised control trials in other resource
limited settings with longer follow up will elucidate
the true outcomes of mechanochemical ablation.
Further studies with a focus on the cost-effective
analysis is needed. Studies using Flebogrif™ with
long term follow up is required.

Conclusion

Mechanochemical ablation is an effective and
relatively safe method in treatment of primary great
saphenous varicose veins, with lesser pain, lower
complications, higher chance of undergoing the
procedure as day care under local anaesthesia when
compared to Trendelenburg surgery. Though partial

recanalization  may  occur,

patients  are

asymptomatic alleviating the need for repeat
procedures.
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