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Abstract
Chronic venous insufficiency (CVI)

resulting from incompetent perforators due
to varicose veins is a common surgical con-
dition present in at least 10% of the general
population. This study was planned to eval-
uate stab avulsion vs subfascial endoscopic
perforator surgery in the management of
incompetent perforators resulting in CVI.
Forty patients of CVI resulting from prima-
ry varicose veins, falling into class 4 to 6 as
per the clinical part of CEAP classification,
along with Duplex assessment with proven
incompetent perforators of lower extremity,
irrespective of the status of saphenous-
femoral or saphenous-popliteal junction sta-
tus, were included in the study. All the
patients were randomized into two groups,
A and B, by a computer-generated draw.
Group A patients underwent stab avulsion,
and group B patients underwent SEPS for
incompetent perforators. The following
parameters were evaluated: (i) pain score
using a visual analog scale at 1 hour, 12
hours and 24 hours after surgery, (ii) ulcer
healing 1 month and 3 months after surgery,
(iii) reversal of skin changes after 1 month
and 3 months of surgery during follow-up,
and (iv) wound-related complications.
Early relief of symptoms in terms of ulcer
healing, reversal of skin changes, and
decreased incidence of wound complica-
tions was found to be better in the subfascial
endoscopic perforators surgery (SEPS)
group. 

Introduction
Chronic venous insufficiency (CVI)

resulting from incompetent perforators and
varicose veins is a common surgical condi-
tion present in at least 10% of the general
population. The options available for surgi-
cal treatment of varicose veins are based
upon: ablation of saphenous vein reflux,
greater or smaller, incompetent perforator
interruptions, and elimination of residual
varicosities. Incompetent perforators inter-
ruptions can be performed through the fol-
lowing methods: subfascial endoscopic per-
forators surgery (SEPS), stab avulsion tech-
nique, subfascial ligation of the medial
communicating veins (Linton’s procedure),
extra-fascial ligation of perforators
(Cockett’s procedure), posterior approach
(Rob’s procedure). Stab avulsion and SEPS
are two commonly used methods which are
utilized in the treatment of incompetent per-
forators. Stab avulsion permits the removal
of incompetent veins below the saphe-
nofemoral and sapheno-popliteal junction.
SEPS is a minimally invasive subfascial
endoscopic perforator surgery in patients
with incompetent perforator veins. The
present study evaluated the role of SEPS vs
stab avulsion in the management of CVI
resulting from primary varicose veins in
terms of post-operative pain, ulcer healing
and effect on skin changes. 

Materials and methods
This was a prospective randomized con-

trol trial study conducted in the Department
of Surgery, Maulana Azad Medical College,
and Lok Nayak Hospital, New Delhi, India. 

Inclusion criteria
Patients with CVI (class 4-6) resulting

from incompetent perforators in primary
lower limb varicose veins were included in
the study. All these patients had a failure of
conservative therapy, like graded elastic
compression therapy. Failure of compres-
sion therapy was defined when the ulcer
size did not reduce by at least 50%, or there
was no appreciable reversal of skin changes
as per the photographic record. 

Exclusion criteria
(i) Patients with a history of deep vein

thrombosis; (ii) patients with recurrent vari-
cose veins; (iii) patients with secondary
varicose veins; (iv) patients with class 1-3
CVI. Forty consecutive patients attending
the surgery outpatient department for the
treatment of CVI who met the above criteria
were taken up for the study; the sample size
was chosen based on the convenience of the

institute as for workload. Patients were ran-
domized into two groups, A and B, by a
computer-generated number. These num-
bers were kept in a sealed envelope and
were opened only at the time of surgery by
an anesthesiologist who was not part of this
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study. All patients were operated by the first
author, SJ, who is well-experienced in per-
forming this surgery. Group A patients
underwent stab avulsion and group B
patients underwent SEPS (Figure 1). Both
groups of patients were operated under
spinal anesthesia.

Post-operation follow-up was carried
out by the second and third authors, who
were not part of the operating team. All
patients underwent photography of skin
changes and ulceration. The size of the
ulcer was measured by Vernier caliper on
follow-up visits. 

Methodology
Ethical Committee clearance was taken

from the institution’s ethics committee, and
all patients had a right to exit the study at
any point in time without compromising
their treatment. Written informed consent
was taken from all the patients to participate
in the study.

All patients were assessed with a
Duplex scan for the following findings: (i)
The site of incompetent perforators.
Perforators were identified as veins running
in the subfascial plane and piercing deep
fascia to join the superficial system; incom-
petent perforators were identified by the
presence of bidirectional flow or reversed
flow from deep to superficial system; (ii)
the competence of saphenofemoral or
saphenous-popliteal junction; (iii) the
patency of deep veins; (iv) the site of
incompetent perforators was marked in
each case. However, it was noted during the
performance of SEPS there were many
more perforators were detected during the
procedure than those detected by the
Duplex scan. Probably these were unnamed
indirect perforators connecting superficial
veins to muscular venous sinuses; (v) the
incompetence of valves in superficial dilat-
ed veins was determined by Schwartz test
clinically and confirmed on Duplex exami-
nation.

The stripping of the long saphenous
vein up to the knee joint with ligation of
saphenofemoral junction (SFJ) was per-
formed in patients having incompetent SFJ,
while ligation of saphenous-popliteal junc-
tion (SPJ) was done in patients having
incompetent SPJ. The stripping of the great
saphenous vein (GSV) / ligation of SPJ was
carried out at the same time while perform-
ing perforator surgery. We chose to perform
stripping of GSV/ligation of SPJ at the
same sitting, because it is our experience
that the recurrence rate of ulcers is very
high due to consistently raised venous pres-
sure if varicose surgery is left for a future
date.

Technique of stab avulsion
Stab avulsion was carried out under

spinal anesthesia. Small 2-4 mm incisions
were made along the previously marked
perforators and the dilated veins were
pulled out of the wound with the help of a
vein hook then dissected, divided and care-
fully resected in both proximal and distal
directions. Skin incisions were closed and a
pressure bandage was applied from the foot
to the thigh at the end of the surgery (Figure
2). The pressure bandage was removed after
24 hours to look for any hematoma. Patients
were made ambulatory after 24 hours and
discharged. No incision was given in the
pathological area; even when the incompe-
tent perforator was located nearby, with a
little bit of dissection we were able to iden-
tify the perforator and ligate it 

Technique of subfascial endoscopic
perforator surgery (SEPS)

All patients underwent SEPS under
spinal anesthesia by the two-port laparo-
scopic technique with 30 mm pressure. No
tourniquet was used in the thigh for the
exsanguination of blood in the lower limb.
One 10-mm port was introduced beneath
the deep fascia, 8-10 cm below the plateau
of tibia, 2 cm medial to the anterior border,
which was used as camera port and for
insufflation of carbon dioxide gas. A zero-
degree 10-mm telescope was used.
Subfascial dissection was carried out by the
tip of the telescope. A second 5-mm port
was introduced, 6-8 cm posterior and inferi-
or to the first port as the working port. Only
the harmonic ace dissector, set at a frequen-
cy of 55.5 kHz was used for the dissection
of subfascial space and for the transection
and coagulation of the perforators (Figure
1). All the vertical venous structures run-
ning vertically in subfascial skin incisions
were closed with 3-0 nylon sutures without
any drain. Pressure bandages were applied
from the foot to the thigh. 

Follow-up
The pain score was analyzed in all the

patients by using a visual analog scale at 1
hour, 12 hours and 24 hours after surgery.
Patients were discharged 24 hours after sur-
gery. Follow-up was done one and three
months after surgery. During follow-up vis-
its, the following things were noted: (i)
ulcer healing, and (ii) skin changes. Ulcer
healing was defined as completely healed,
or more than 50% healed ulcer. The effect
on skin changes was defined as improving,
same as pre-operative or deteriorating. At
follow-up, clinical photographs were taken,
the ulcer was examined and its size meas-
ured 

Statistical analysis
Quantitative data: Wilcoxon Mann

Whitney Rank Sum test. Qualitative data:
Chi-Square/Fischer Exact test. Data was
analyzed using SPSS version 17.0 statistical
software

Results
Likelihood ratios were calculated and a

p-value of <0.05 was considered to be sig-
nificant. The observations and results of this
study are as follows:

Age and sex distribution
The median age of the patients in the

SEPS group was 33.5 years (25-54), and in
the stab avulsion group was 33.5 years (18-
60) without any statistically significant dif-
ference. The age distribution of the patients
in each group is shown in (Table 1).

Distribution of side of limbs in each
group

Out of 40 patients, 18 had right lower
limb varicose veins (10 in the stab avulsion

Figure 1. SEPS - perforator seen.

Figure 2. Stab avulsion of perforator.
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Table 1. Age and limb distribution of the patients.

1. Age distribution in the two groups                                                                                      Age group                SEPS               Stab avulsion                                p-value=0.50

                                                                                                                                                                                                    18-30                               8                                     8                                                                     
                                                                                                                                                                                                    31-50                              10                                    6                                                                     
                                                                                                                                                                                                    51-70                               2                                     6                                                                     
                                                                                                                                                                                                    Total                               20                                   20                                                                    
2. Showing side distribution                                                                                                         Limb                    SEPS               Stab avulsion              Total          p-value=0.50

                                                                                                                                                                                               Right limb                           8                                    10                                  18                               
                                                                                                                                                                                                  Left limb                           12                                   10                                  22                               
                                                                                                                                                                                                     Total                               20                                   20                                  40                               
3. CEAP stage distribution                                                                                                            Stage                    SEPS               Stab avulsion              Total         p-value=0.090

                                                                                                                                                                                                  Stage 4                             4                                     6                                   10                               
                                                                                                                                                                                                  Stage 5                             2                                     2                                    4                                
                                                                                                                                                                                                  Stage 6                            14                                   16                                  26                               
                                                                                                                                                                                                    Total                               20                                   20                                  40                               
4. Showing only PVI or SFJ and PVI distribution                                                                                                   SEPS               Stab avulsion              Total          p-value=0.50

                                                                                                                                                                                                      PVI                                18                                    4                                   22                               
                                                                                                                                                                                               SF and PVI                          2                                    16                                  18                               
                                                                                                                                                                                                    Total                               20                                   20                                  40                               
5. Distribution of SFJ in competence                                                                                           SFI                      SEPS               Stab avulsion              Total         p-value=0.064

                                                                                                                                                                                      Clinical assessment                  0                                     2                                    2                                
                                                                                                                                                                                   On Duplex assessment               2                                    14                                  16                               
                                                                                                                                                                                                    Total                                2                                    16                                  18                               
6. Distribution of ulcer as preoperative finding amongst two groups                          Preoperative ulcer         SEPS               Stab avulsion              Total         p-value=0.064

                                                                                                                                                                                                      No                                 6                                     8                                   14                               
                                                                                                                                                                                                      Yes                                14                                   12                                  26                               
                                                                                                                                                                                                    Total                               20                                   20                                  40                               
7. Distribution of skin changes as preoperative finding                                        Preoperative skin changes  SEPS               Stab avulsion              Total          p-value=0.50

                                                                                                                                                                                                      No                                 2                                     0                                    2                                
                                                                                                                                                                                                      Yes                                18                                   20                                  38                               
                                                                                                                                                                                                    Total                               20                                   20                                  40                               
8. Comparison of pain score at 1 hour after surgery                                                         Pain at 1 hour                N                    Mean rank         Sum of ranks  p-value=0.374

                                                                                                                                                                                                    (VAS)                                                                                                                                              
                                                                                                                                                                                                    SEPS                              20                                 23.40                            468.00                           
                                                                                                                                                                                             Stab avulsion                       20                                  18.6                             372.00                           
                                                                                                                                                                                                    Total                               40                                                                                                         
9. Statistics of pain score at 12 hours                                                                               Mann-Whitney U         38.000                                                                             

                                                                                                                                                                                     Asymp. Sig. (2-tailed)             0.314                                                                                                       

10. Comparison of pain score at 12 hours after surgery                                                 Pain at 12 hours              N                    Mean Rank        Sum of Ranks              

                                                                                                                                                                                                    (VAS)                                                                                                                                              
                                                                                                                                                                                                    SEPS                              20                                 20.50                            410.00                           
                                                                                                                                                                                             Stab avulsion                       20                                 20.50                            410.00                           
                                                                                                                                                                                                    Total                               40                                                                                                         
11. Ulcer healing at one month amongst the two groups (n=13)                                  Ulcer at 1 month          SEPS               Stab avulsion              Total         p- value=0.302

                                                                                                                                                                                 Not healed / <50% healed            0                                     4                                    4                                
                                                                                                                                                                              Partial healed / >50% healed          4                                     2                                    6                                
                                                                                                                                                                                         Complete healed                   10                                    6                                   16                               
                                                                                                                                                                                                    Total                               14                                   12                                  26                               
12. Ulcer healing at one month amongst the two groups (n=13)                                  Ulcer at 1 month          SEPS               Stab avulsion              Total         p-value=0.302

                                                                                                                                                                                 Not healed / <50% healed            0                                     4                                    4                                
                                                                                                                                                                             Partially healed / >50% healed        4                                     2                                    6                                
                                                                                                                                                                                        Completely healed                  10                                    6                                   16                               
                                                                                                                                                                                                    Total                               14                                   12                                  26                               
13. Improvement in skin changes at one month amongst the two groups (n=19)Skin changes at 1 month  SEPS               Stab avulsion              Total         p-value=0.345

                                                                                                                                                                                     Same as preoperative               12                                   18                                  30                               
                                                                                                                                                                                      Partial improvement                 6                                     2                                    8                                
                                                                                                                                                                                                    Total                               18                                   20                                  38                               
14. Ulcer healing at three months amongst the two groups (n=13)                            Ulcer at 3 months         SEPS               Stab avulsion              Total         p-value=0.264

                                                                                                                                                                              Partial healed / >50% healed          0                                     2                                    2                                
                                                                                                                                                                                         Complete healed                   14                                   10                                  24                               
                                                                                                                                                                                                    Total                               14                                   12                                  26                               
15. Improvement in skin changes at three months (n=19)                                     Skin changes at 1 month   SEPS               Stab avulsion              Total         p-value=0.386

                                                                                                                                                                                     Same as preoperative                4                                    12                                  16                               
                                                                                                                                                                                      Partial improvement                14                                    8                                   22                               
                                                                                                                                                                                                    Total                               18                                   20                                  38                               
16. Comparison of post-operative infection between the two surgical groups            Post op Infections         SEPS               Stab avulsion              Total          p-value=0.50

                                                                                                                                                                                                      No                                20                                   18                                  38                               
                                                                                                                                                                                                      Yes                                 0                                     2                                    2                                
                                                                                                                                                                                                    Total                               20                                   20                                  40                               
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group and 8 in the SEPS group) and 22 had
left lower limb varicose veins (10 in the stab
avulsion group and 12 in the SEPS group).
The limb distribution is shown in (Table 1).

CEAP Class distribution as per the
procedure done

In both surgical groups, patients’ distri-
bution as per CEAP classification was com-
parable and belonged to C4-6, and there
was no statistically significant difference. 

The presence of perforator vein
incompetence (PVI) 

In the two groups was assessed by a
venous Doppler study. Perforators were
marked by indelible ink on the morning of
surgery.

The presence of a preoperative ulcer
A total of 26 patients of both groups had

ulceration at the time of presentation, and
the distribution was statistically insignifi-
cant.

The presence of preoperative skin
changes 

In the form of hyperpigmentation was
statistically insignificant (Figure 3) at the
time of presentation.

A comparison of pain score at 1
hour,12 hours and 24 hours between
the two surgical groups 

Was done using the visual analog score
(VAS) between the two groups is shown in
Table I.

Ulcer and reversal of skin changes
comparison between 2 groups

(i) Ulcer healing at 1 month, 3 months
and 12 months of follow-up was done. It
was graded as not healed, if not at all or less
than 50% healed, partially healed, if more
than 50% healed but not completely healed;
(ii) reversal of skin changes at 1 month and
3 months of follow-up was present in
almost all patients. Skin changes during fol-
low-up were graded as not improved, par-
tially improved, completely improved or
deteriorated (Figure 4). Although there was
no difference in the reversal of skin changes
or ulcer healing rate we decided to follow
up with patients at six months and one year,
and found out that the SEPS group showed
much better healing rate and reversal of
skin changes 

A comparison of postoperative infec-
tion between the two surgical groups

Was done.

Discussion
The present study was done to compare

the efficacy of SEPS vs stab avulsion in the
management of primary varicose veins.
Most patients in the present study were in
the age group of 18–50 years (80%), with a
mean age of 33.5 years. This age group
requires maximum long-standing activities
for earning for their families. In literature,
the age distribution of varicose veins in
most studies varies from 30 to 40 years.1

In the present study, all patients were
male, however, female predominance has
been quoted in Western literature;2 as per
the literature, females are affected more
commonly as compared to males.3

The present study revealed that the left
lower limb is more involved than the right
lower limb. Primary varicose veins can be
due to reflux in superficial venous system,
deep venous system or perforators. In this
study, SFJ incompetence and long saphe-
nous vein involvement were present in 45%
of patients. In other studies, SFJ incompe-
tence and long saphenous vein involvement
were found in 55%,4 89%,5 84% of the
patients.6 Involvement of long saphenous
system occurs in 2/3 of cases. Ting et al.
have reported SFJ incompetence in 87%,
and SPJ incompetence in 13% of patients in
their study. In a significant number of
patients, isolated perforator incompetence
is the cause of symptoms as in the present
study, indicating the significance of perfora-
tors in the pathogenesis of varicose veins.7 

In this study, 40 patients of primary
varicose veins with CEAP stage C4-C6
were involved. Active ulceration was seen
in 26 (65%) patients in this study. Fourteen
patients in the SEPS group and 12 patients
in the stab avulsion group had ulceration.
Out of 14, 4 patients in the SEPS group had
ulceration on the lateral aspect of the leg,
which is a unique finding and can be
explained by the presence of unnamed per-
forators present on the posterior aspect of
the leg which were not picked up by
Doppler but picked up in SEPS during
surgery. In the SEPS group, 14 patients had
an active ulcer. After 1 month, 4 (28.5%)
patients had partial healing of the ulcer and
10 (71.4%) had complete healing of the
ulcer; however, all the patients had com-
plete ulcer healing after 3 months, with no
recurrence. In a prospective study by O.
Nelzen et al., SEPS was the only operation
performed in 16% of limbs with leg ulcers,
all of which healed.8 In the stab avulsion
group 12 patients had an active ulcer. After
1 month, 4 (33.33%) patients had a non-
healing ulcer, 2 (16.67%) had a partially
healing ulcer and 6 (50%) patients’ ulcers

completely healed. After 3 months, 10
(83.33%) patients’ ulcers completely
healed, and 2 (16.67%) patients had a par-
tially healing ulcer. 

In the present study, we created a wide
space between the anterior to posterior mid-
line, with high pressure of 30 mmHg, to
pick up all the perforators. We did not rely
only on Doppler findings while performing
SEPS; and transacted all the perforators
crossing the fascia during SEPS. Ulcer heal-
ing ranged from 66 to 100% in various stud-
ies reported in the literature, while it was
100% in SEPS. Sybrandy et al., have
reported comparable healing rates in the
groups, 95% in the SEPS and 100% in the
open subfascial ligation group.9 Tenbrook et
al., reported the median time of ulcer heal-
ing as 30–60 days.10 Table I compares the
results of various studies on SEPS in
patients with advanced chronic venous dis-
ease. In the present study, ulcer healing was
quicker in the SEPS group compared to the
stab avulsion group, with 71.4% of limbs in
the SEPS group showing complete ulcer
healing at 1 month, 28.5% limbs showing
partial ulcer healing, 0% had not healed
ulcer in the SEPS group in comparison to
50% completely healed, 17% partial healed

Figure 3. Patient n°14 - SEPS group ulcer
and skin changes at the time of presenta-
tion.

Figure 4. Patient n° 14 - SEPS group ulcer
after 3 months completely healed and skin
changes partial improvement.

                                                                        [Veins and Lymphatics 2022; 11:10690]                                                       [page 53]

Non
-co

mmerc
ial

 us
e o

nly



                             Article

[page 54]                                                        [Veins and Lymphatics 2022; 11:10690]

ulcer and 33% not healed ulcer in the stab
avulsion group. In the SEPS group, after 1
month, ulcer healing was faster than in the
stab avulsion group; the finding was in
accordance with a study done in India.7
However, all the ulcers in SEPS groups and
83% of ulcers in the stab avulsion group
healed by 3 months.

In the present study, there was no
paraesthesia in the SEPS group or in the
stab avulsion group. In the literature,
paraesthesia has been reported in 0–11% of
cases in open ligation of perforators, and in
0–7% of cases in the SEPS group.9-11 The
possible reason for paraesthesia in the open
ligation group is the incidental ligation of
nerves along with veins. In the present
study, we had no incidence of hematoma
formation in the SEPS group, while
Tenbrook et al., reported hematoma in 9%
cases.10 Wound infection was seen in 2
(10%) cases in the stab avulsion group, as
compared to the 0% observed in the SEPS
group. However, there was no statistically
significant difference in the two groups in
regard to post-operative wound infection. A
similar finding was observed by Lee et al.,
in which they used ultrasonic harmon-
ic.2,12,13 The high incidence of wound infec-
tion in the open group is because of an inci-
sion in already compromised skin, which
causes delayed wound healing and increas-
es the chances of infection. In the present
study, there was no redness, ecchymosis,
and pain at the site of incisions in both
groups, as reported in the literature.9,11 The
wound complications in most series of the
SEPS group were significantly low ranging
from 0 to 6.1%, and are comparable to our
study.

In this study, 38 patients (95%) had skin
changes. In the literature, the incidence of
skin changes in varicose vein patients is
quoted as 90%.5 All the patients of the stab
avulsion group had skin changes and 18
patients of the SEPS group had skin
changes. In our study, in the SEPS group,
33% of patients had a partial reversal of
skin changes after 1 month, and 77.77%
patients had partial reversal of skin changes
after 3 months. In the stab avulsion group,
partial reversal of skin changes was found
in 10% of patients after 1 month, and 40%
of patients after 3 months. None of the
patient’s skin changes deteriorated after 1
month or 3 months. In this study, there was
no difference in the reversal of skin changes
in the two groups statistically, however, this
could be because of type I error and the
small sample size. 

None of the patients in the two groups
had recurrence after 3 months; this was in
accordance with the study. In both groups,
there was no statistically significant differ-

ence in pain score at 1 hour, 12 hours and 24
hours after surgery. At 12 months of follow-
up, the ulcer healing rate was much higher
and the recurrence of skin changes was
much less. This can probably be explained
by the fact the average number of perfora-
tors ligated in SEPS was much higher
(around 8-10) in comparison to 3-4 in stab
avulsion In SEPS, we were able to ligate all
unnamed perforators, which are not normal-
ly detected on Duplex study.

SEPS can be performed by using an
ultrasonic scalpel,2,12,14,15 metal clips,7 elec-
trocautery.7 The use of metal clips is time-
consuming and may act as a nidus for infec-
tion, and also there is a risk of a migration
of the clips. The use of electrocautery in a
limited space increases the risk of damage
to the surrounding tissues, such as nerve
and muscle by the electric current.
Moreover, the smoke produced by the elec-
tric current obscures the operative field and
makes surgery difficult. The use of an ultra-
sonic scalpel in SEPS can obviate all these
problems to a great extent. In this method,
the electrical energy is converted into ultra-
sonic vibrations, which can simultaneously
transect and coagulate the soft tissue with
minimal damage to the surrounding tissues.
It causes the denaturation of tissue proteins,
and a coagulum is formed, which seals off
the vessel. Moreover, it is less time-con-
suming when there are multiple perforators.
This instrument, which works in a smoke
and blood-free space, is now widely used in
a number of laparoscopic procedures.16 

SEPS can be performed by using rou-
tine endoscopic urology or gastrointestinal
surgery instruments2,7,12,14,17,18 or specialized
instruments designed for SEPS, but these
ports increase the cost of surgery.12,15 In our
study, we did not use any specially designed
instruments, but we used routine laparo-
scopic instruments. In most of the study, the
author used two ports to perform SEPS,5,7,14

but, in a few instances, single endoscopic
ports were used.5,19

To enlarge subfascial space, carbon
dioxide insufflation,5,7,14,20 or balloon
expanders can be used.5 Carbon-dioxide gas
insufflation into subfascial space was used
to improve visualization in our study. 

We did not use any thigh tourniquet, as
it is said to be associated with pressure
necrosis, and the risk of proximal embolism
is very minimal.5,7 Interruption of incompe-
tent perforators using an ultrasonic scalpel
eliminated the necessity for tourniquets.15

For SEPS, pressure can be maintained from
10 mmHg to 30 mmHg to create subfascial
space.7,14,15,20 For SEPS, we kept a 30
mmHg pressure to create a wider space,
which helped us to tackle more incompetent
perforators and better vision. High pressure

creates wide subfascial space, which
improves visualization and access to the
perforators,14 but such high pressure can
aggravate surgical trauma.21

Limitations of the study
Type I error and small sample size. 

Conclusions
The present study of 40 patients with

primary varicose veins was designed to
evaluate SEPS vs stab avulsion in the man-
agement of primary varicose veins. The fol-
lowing conclusions were drawn:  (i) all the
patients in the present study were males; (ii)
   the left lower limb was more commonly
involved than the right lower limb; (iii) the
great saphenous system was affected in two
third of the cases; (iv) both SEPS and stab
avulsion were found to be equally effective
in terms of ulcer healing and reversal of
skin changes at 3 months of follow-up, but
there was a complete regression of skin
changes at one year of follow-up in the
SEPS group, and recurrence in the stab
avulsion group; (v) ulcer healing rate was
much better in patients operated by SEPS at
1 month, leading to early recovery and less
loss of manpower work; (vi) SEPS can be
effectively performed by commonly avail-
able laparoscopic ports and there is no need
for specially designed ports; (vii) an ultra-
sonic scalpel is an effective tool in the inter-
ruption of incompetent perforators while
performing SEPS.

SEPS improves the outcome by leaving
no residual incompetent perforators. SEPS
together with complementary methods is a
recommendable way of treating lower leg
varicose veins to reduce long-term recur-
rences and better immediate wound healing. 

References
1. Leach BC, Gold MP. Venous digest.

Dermatol. Surg. 2003;29:612–5.
2. Jain SK, Gupta A, Kaza RCM. Use of

ultrasonic scalpel in subfascial endo-
scopic perforator vein surgery: A novel
approach. J. Lap. Endo. Adv. Surg.
Tech. 2008;18:249-53.

3. Hauer G, Bergan JJ, Werner A, et al.
Development of endoscopic dissection
of perforating veins and fasciotomy for
treatment of chronic venous insufficien-
cy. Ann. Vasc. Surg. 1999;13:357–64.

4. Tawes RL, Barron ML, Coello AA, et
al. Optimal therapy for advanced chron-
ic venous insufficiency. J. Vasc. Surg.
2003;37:545-51. 

5. Gloviczki P, Bergan JJ, Menawat SS, et

Non
-co

mmerc
ial

 us
e o

nly



                                                                                                                    Article

                                     [Veins and Lymphatics 2022; 11:10690]                                                       [page 55]

al. Safety, feasibility, and early efficacy
of subfascial endoscopic perforator
surgery: A preliminary report from the
North American Registry. J. Vasc. Surg.
1997;25:94-105. 

6. Labropoulos N, Leon M. Venous hemo-
dynamic abnormality in patients with
leg ulceration. Am. J. Surg.
1995;169:572-4.

7. Vashist MG, Malik V, Singhal N. Role
of subfascial endoscopic perforator
surgery (SEPS) in management of per-
forator incompetence in varicose veins:
A prospective randomized study.  Ind. J.
Surg. 2014;76:117-23.

8. Nelzen O. Prospective study of safety,
patient satisfaction and leg ulcer healing
following saphenous and subfascial
endoscopic perforator surgery. Br. J.
Surg. 2001;87:86-91.

9. Sybrandy JE, van Gent WB, Pierik EG,
Wittens CH. Endoscopic versus open
subfascial division of incompetent per-
forating veins in the treatment of
venous leg ulceration: longterm follow-
up. J. Vasc. Surg. 2001;33:1028–32.

10. TenBrook JA Jr., Iafrati MD, O’Donnell
TF, et al. Systemic review of outcomes
after surgical management of venous
disease incorporating subfascial endo-

scopic perforator surgery. J. Vasc. Surg.
2004;39:583-9.

11. Stuart WP, Adam DJ, Bradbury AW,
Ruckley CW. Subfascial endoscopic
perforator surgery is associated with
significantly less morbidity and shorter
hospital stay than open operation. Br. J.
Surg. 1997;84:1364-5.

12. Lee DWH, Chan ACW, Lam YH, et al.
Subfascial endoscopic perforator vein
surgery (SEPS) using the ultrasonic
scalpel. Surg. Endosc. 2001;15:1491-3.

13. Hambley R, Hebda PA, Abell E, et al.
Wound healing of skin incisions pro-
duced by ultrasonically vibrating knife,
scalpel, electrocautery, and carbon
dioxide laser. J Dermatol. Surg. Oncol.
1998;14:1213-7.

14. Kumar A, Agrawal PN, Garg PK.
Evaluation of subfascial endoscopic
perforator surgery using harmonic
scalpel in varicose veins. An observa-
tional study. Int. J. Surg. 2009;7:253-6.

15. Kusagawa H, Shomura S, Komada T, et
al., Subfascial Endoscopic Perforator
Surgery Using Screw-Type Ports Is a
Very Useful Component of a
Comprehensive Treatment Program for
Chronic Venous Insufficiency. Ann.
Vasc. Dis. 2012;5:357-63. 

16. Amara JF. Laparoscopic application of
ultrasonically activated scalpel.
Gastrointest. Clin. North Am.
1993;3:381-92.

17. Kusagawa H, Haruta N, Shinhara R, et
al. Japanese SEPS study group. Surgical
methods and clinical results of subfas-
cial endoscopic perforator surgery in
Japan. Phlebology. 2018;33:678-86. 

18. Lin ZC, Loveland PM, Johnston RV, et
al. Subfascial endoscopic perforator
surgery (SEPS) for treating venous leg
ulcers. Cochrane Database Syst Rev.
2019;3:CD012164 

19. Bergan JJ, Murray J, Greason K.
Subfascial endoscopic perforator vein
surgery; a preliminary report. Ann.
Vasc. Surg. 1996;25:94-105. 

20. Pesta W, Kurpiewski W, Kowalczyk M,
et al. The place of subfascial endoscopic
perforator vein surgery in advanced
chronic venous insufficiency treatment.
J. Vasc. Surg. 2011;6:181-9.

21. Wang MH, Jin X, Zhang SY, et al.
Lateral Subfascial Endoscopic
Perforating Vein surgery as treatment
for Lateral perforating vein incompe-
tence and venous ulceration. W. J. Surg.
2009;33:1093-8.

Non
-co

mmerc
ial

 us
e o

nly




