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MEDICAL PRACTICE
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Subfascial endoscopic perforator
surgery for venous ulcers

We report the treatment and outcomes of 12 patients who underwent
subfascial endoscopic perforator surgery for severe chronic venous
insufficiency and venous ulceration. All patients had received prior superficial
venous ablative surgery and presented with incompetent perforating veins
in the calf and persistent venous ulceration (lasting >10 years). Outcome
measures included ulcer healing time, recurrence, clinical symptom, and
disability scores. There was one wound complication after subfascial
endoscopic perforator surgery. The cumulative ulcer healing rate was 25%
at 3 months, 42% at 6 months, and 92% at 1 year. One patient developed
ulcer recurrence at 12 months after surgery. The mean clinical score and
disability score decreased from 13.00 (standard deviation, 2.26) to 4.83
(1.47) and 1.75 (0.45) to 0.50 (0.52), respectively (P<0.001) after a median
follow-up of 15.0 months (interquartile range, 12.0-21.5 months). Subfascial
endoscopic perforator surgery was safe and effective in the treatment of
patients with severe chronic venous insufficiency and venous ulceration
caused by incompetent perforating veins in the calf.
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Introduction

Subfascial endoscopic perforator surgery (SEPS) was recently introduced to
replace conventional open surgery, such as Linton’s procedure, in the management
of chronic venous insufficiency (CVI).1,2 In comparative studies, SEPS was
associated with fewer wound complications compared with Linton’s
procedure.3,4 Nonetheless, most reported series of patients undergoing SEPS
recruited heterogeneous groups of patients who received various con-
comitant surgical procedures, such as superficial venous ablation.5-8 As a result,
the exact role of SEPS in the management of CVI is controversial. In this study,
we assessed the outcome of 12 patients who presented with persistent venous
ulceration after previous superficial venous ablative surgery. All patients in the
series underwent SEPS as the sole procedure in the management of venous
ulcers at the Departments of Surgery, Prince of Wales Hospital and North
District Hospital.

Subjects and methods

Between January 1998 and December 2001, we prospectively recruited patients
with the following characteristics into the study:
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(1) they had previously received any superficial venous
ablative surgery to treat varicose veins or CVI;

(2) they presented with active or healed venous ulcers of
class 5 or 6 of the CEAP system9—a system based on
the clinical signs, aetiology, anatomical distribution,
and pathophysiology of the lesions;

(3) preoperatively, they had incompetent perforating veins
in the calf or deep venous reflux, no superficial venous
reflux, and no evidence of deep vein obstruction
according to colour-flow duplex sonography;

(4) they had an ankle-brachial index of more than 0.8
according to non-invasive vascular laboratory tests (ie
no co-existing peripheral artery occlusive diseases); and

(5) they had ulcer biopsy results that were negative for
malignancy.

While awaiting SEPS, all patients received wound care
from nurse specialists and wore single-layer elastic stockings
prescribed by occupational therapists. Postoperatively, all
patients were given the single-layer elastic stockings to wear
until the first postoperative visit at 2 weeks after surgery.
Patients with unhealed ulcers continued to receive wound
care and were assessed by both the surgeons and occu-
pational therapists. All patients were then followed up at
3-month intervals.

The primary outcome measure was ulcer healing and
recurrence. In addition, we evaluated the clinical outcome
by using a clinical scoring system proposed by the Consensus
Committee of the American Venous Forum on Chronic
Venous Disease.9

Surgical technique

Subfascial endoscopic perforator surgery was performed
under general or regional anaesthesia. We gave a single dose
of intravenous antibiotics for prophylaxis at induction for
all patients. The affected limb was first exsanguinated using
the rollover technique, and then a pneumatic tourniquet was
applied at the mid-thigh to establish a bloodless operative
field. A 1.5- to 2-cm long single-stab incision was made at
the medial side of the affected calf below the knee. The
subfascial plane was established with finger dissection and
maintained with carbon dioxide gas insufflation at a pressure
of 10 to 12 mm Hg.

We used the SEPS operating telescope (Olympus SEPS
Endoscope; Olympus, Tokyo, Japan) to perform the procedure;
the telescope has a lifting handle and a 5-mm operating
channel through which the operating instruments are inserted.
We used a 5-mm clamp coagulator ultrasonic scalpel
(Autosonix system; Autosuture Company, Connecticut, US)
to coagulate and transect perforating veins under direct
endoscopic vision.10 We identified and transected most
perforating veins in the medial calf, such as Cockett II, III,
and paratibial perforating veins. In difficult areas, such as
Cockett I perforating veins, separate incisions were
sometimes necessary to ligate the perforators.

At the end of the procedure, a pressure dressing was
applied to the limb; after 24 hours, it was changed to the
single-layer stocking. Patients were discharged when they
fulfilled all the following criteria:
(1) satisfactory pain control was achieved with oral

analgesics;
(2) they could walk independently; and
(3) assessment made by nurse specialists and occupational

therapists was satisfactory.

Results

During the 4-year study period, we recruited a total of 12
patients: nine men and three women. The median age was
60 years (interquartile range [IQR], 41-68 years). Ten
patients had previously undergone saphenofemoral
junction ligation and stripping, as well as multiple stab in-
cisions for calf vein avulsions, in different institutions. Two
patients had previously undergone only saphenofemoral
junction ligation and stripping. All patients had ulcers at the
time of presentation. Nine patients presented with active
ulcers, whereas three presented with healing ulcers (with
some granulation tissue at the base of ulcer). The majority
of patients (75%) had had symptoms of ulceration for more
than 10 years before this presentation. The median maximal
diameter of the ulcer was 3 cm (IQR, 2-4 cm). Seventy-five
percent of the cases were operated on under spinal
anaesthesia. The median operating time was 40 minutes
(IQR, 35-50 minutes). The median number of perforating
veins transected during surgery was 6.00 (IQR, 4.25-7.00).
Postoperatively, the median number of doses of oral
analgesics was 2.50 (IQR, 0.50-4.75). One patient developed
wound infection and required wound-dressing care. There
were no other complications in this series.

The median hospital stay was 3.50 days (IQR, 2.25-5.00
days), and the median time that patients needed to resume
normal daily activity was 7.0 days (IQR, 5.0-11.5 days).
The cumulative ulcer healing rate after SEPS was 25% at 3
months, 42% at 6 months, and 92% at 1 year (Fig) and the

Fig. Cumulative ulcer healing after subfascial endoscopic
perforator surgery
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median time for healing was 8.5 months. Ulceration recurred
in one patient at 12 months after surgery. Duplex scanning
in this patient did not reveal any residual perforating vein in
the calf. After a median follow-up duration of 15.0 months
(IQR, 12.0-21.5 months), the mean clinical score and dis-
ability score decreased from 13.00 (standard deviation, 2.26)
to 4.83 (1.47) and 1.75 (0.45) to 0.50 (0.52), respectively
(P<0.001, Wilcoxon signed rank test) [Table].

Discussion

Medical and compressive therapies used to be common
primary treatment modalities for patients with CVI and
venous ulcers, but they usually required a prolonged period
of non-ambulation.11 As a result, non-compliance to these
conservative treatments was not uncommon, and patients
often sought surgical treatment. Traditional open surgery
such as Linton’s procedure12 required a long incision over
areas of compromised skin, thereby causing significant
wound complications. Subfascial endoscopic perforator
surgery was introduced in the 1980s to treat CVI.13 Because
only a small stab incision was required for the insertion of
the endoscope, subsequent wound complications occurred
much less commonly than they did with open surgery.3,4

Nevertheless, the exact role of SEPS in the management of
CVI was less evident, partly because most reported series
were heterogeneous groups of patients with different degrees
of CVI who received different concomitant surgical
treatments.5-8 For example, saphenous vein ablation was
often performed as a concomitant procedure. In this series,
we aimed to evaluate the sole effect of SEPS on venous
ulcer healing by recruiting a homogeneous group of patients

with persistent CVI who had received prior surgery for the
superficial venous pathology. Most patients had had an ulcer
that had lasted for more than 10 years, yet 92% of these
ulcers healed within 1 year after SEPS. This result compared
favourably to those described in most reported series, but
the median time needed for healing was longer.5-8,14 One
explanation is that we recruited the most severe CVI cases
in this series; hence, the larger ulcers might have taken a
longer time to heal. Nonetheless, ulceration recurred in only
one limb, at 12 months after SEPS. In addition, the clinical
and disability scores improved significantly after a median
follow-up duration of 15 months, which again compared
favourably to the results from the North American Subfascial
Endoscopic Perforator Surgery Registry.7,14 Our results
strongly suggest that SEPS plays a significant role in patients
with incompetent perforating veins in the calf as a cause of
CVI and venous ulcers.

The majority of reported series have performed SEPS
on an ambulatory surgery basis. The median hospital stay
in this study was 3.5 days to allow for assessments to be
performed by nurse specialists and occupational therapists.
We believe that SEPS can be performed safely as day surgery
after proper arrangement with other specialists and better
patient education.

Conclusion

Our series has shown that SEPS is safe and feasible, and
causes minimal morbidity in the treatment of patients with
severe CVI and venous ulcers. The favourable ulcer healing
rate and improvement in clinical symptoms suggest that
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Table. Clinical and disability scores of patients with venous ulcers (n=12)

* Difference between preoperative and postoperative scores, P<0.001 (Wilcoxon signed rank test)
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SEPS plays a considerable role in correcting the underlying
pathology in CVI caused by incompetent perforating veins
in the calf. While we are awaiting definitive answers by
others from randomised trials, we believe that SEPS should
be the surgical treatment of choice for patients with severe
CVI and venous ulcers caused by incompetent perforating
veins in the calf.
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