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Abstract
Background: This study of patients who received either aggressive or less-aggressive treatment for superficial venous disease was
undertaken to determine its effects on deep venous insufficiency (DVI).
Methods: From 1998 to 2004, we treated 1,500 consecutive patients with superficial venous disease at our outpatient care center. A total
of 100 patients were available for the study; the remaining patients were not available for the complete follow-up duplex scans 6 months
after therapy, irrespective of the therapeutic results. Sixty-four patients underwent aggressive therapy, which included high ligation with
partial selective perforation-invagination (PIN) axial stripping of the greater saphenous vein, ambulatory stab phlebectomy of the varicose
veins, and transdermal treatment of the spider veins. Thirty-six patients underwent less-aggressive treatment, which included high ligation
with selective partial PIN axial stripping of the greater saphenous vein and ambulatory phlebectomy of varicose vein clusters but no spider
vein treatment.
Results: Follow-up duplex scanning after aggressive treatment of superficial venous disease showed improvement or complete reversal of
DVI in the majority of patients. This improvement was defined as a marked decrease in the size of the deep veins in 80% of patients and
a decrease of the reflux closure time of the deep venous valves in 83% of patients. Only 28% of patients receiving less-aggressive treatment
without transdermal laser therapy of the spider veins showed improvement in their reflux valve closure time; the remaining 72% were
unchanged or deteriorated.
Conclusions: Aggressive treatment of superficial venous disease can prevent or even eliminate deep vein insufficiency (DVI). © 2006
Excerpta Medica Inc. All rights reserved.
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Chronic venous diseases of the lower extremity are prevalent in United States and Europe. In the population at large,
70% of women and 40% of men suffer from these diseases
in one form or another [1,2]. Venous insufficiency can
manifest in the superficial or deep veins of the legs and is
often neglected. This may also be associated with incompetence of the major named perforator veins or minor unnamed feeding veins most commonly associated with clusters of venous telangiectasias (spider veins) [3–9]. At least
60% of patients with spider veins have significant symptoms that may include pain, itching, burning, heaviness of
legs, cramps in calves, spontaneous bruising of skin, or
bruising with minor trauma [10].
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Association of superficial venous disease (varicose veins
and/or venous telangiectasias) with deep venous valvular
insufficiency is well documented [11–15]. The incidence of
deep venous insufficiency (DVI) associated with superficial
venous disease is reported to be 20% to 60% [16,17].
Making a decision to treat venous lesions, varicose veins,
and spider veins depends on the association of superficial
and deep venous insufficiency with these lesions, and, if not
totally eliminated, DVI may not improve and may even
deteriorate over time. Patients with superficial and deep
venous disease are at high risk of developing chronic leg
ulcers and deep venous thrombosis. The lifetime incidence
of superficial thrombophlebitis in patients with untreated
varicose veins has been estimated at 20% to 50%. Venous
duplex scanning of the legs is usually performed with the
patient either in a horizontal position or in a slightly reversed Trendelenberg position, often masking the presence
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Table 2
CEAP classification and categorization of patients

Table 1
Clinical signs and symptoms of superficial venous disease
Signs and symptoms

Percent

Venous telangiectasis
Pain
Swelling
Edema
Heaviness
Varicose veins
Itching
Burning
Cramping
Pigmentation
Healed ulceration
Bleeding

98
97
93
92
74
61
53
43
38
8
2
1

of DVI. When the duplex scan is performed with the patient
in a standing or extreme reverse Trendelenberg position, the
incidence of DVI is much higher.
Unrecognized deep vein thrombosis is present in up to
45% of patients with what appears to be a purely superficial
thrombophlebitis. The risk of deep venous thrombosis has
been reported to be 3 times higher in patients with superficial varicosities [16]. Approximately 1 million people in the
United States have ulceration because of superficial venous
disease, and about 1 of 10 are functionally disabled [18].
This retrospective study was undertaken to examine the
results of treatment for superficial venous disease of the legs
and the effects of such treatment on DVI. This report will
show an improvement in DVI after complete aggressive
treatment of superficial venous insufficiency, as clinically
manifested by varicose and spider veins.

Methods
Over a period of 6 years (1998 –2004), 1,500 patients
with superficial venous disease were treated at an outpatient
care center (Hamilton, NJ). A total of 100 patients were
available for a complete follow-up. Only those patients who
were symptomatic and had follow-up duplex scans were
included in this study; the remaining 1,400 patients were
unavailable for complete follow-up. The majority of the
patients were women between the ages of 30 and 40 years.
Most of the patients were overweight, and their daily activity level was low. The clinical symptoms of the patients and
their physical findings are shown in Table 1. The majority of
the patients had varying degrees of pain and swelling of the
legs; the most common clinical findings were venous telangiectasias and edema. Each patient was categorized according to the clinical, etiological, anatomic, and pathophysiological (CEAP) classification system as shown in Table 2.
All of the patients were examined for superficial venous
disease using color duplex scanning (ATL 300; Philips
Medical Systems, Bothell, WA) and (Sonoline Elegra; Siemens Medical Systems Inc, Issaquah, WA) with the patient

CEAP class

Description

No. of patients
(n " 100)

0
1
2
3
4
5
6

No signs of venous disease
Telangiectasias
Varicose veins
Edema
Skin changes
Healed venous ulcer
Active ulceration

0
10
10
80
4
2
0

in an upright position. A complete venous study was performed, including the greater and the lesser saphenous
veins, common and superficial femoral veins, and popliteal
and perforator veins. The venous study documented reflux
in the veins by color duplex examination, with measurements of valve closure time and the size of the veins before
the treatment began. All of the patients had reflux in both
the superficial and the deep veins. Once the diagnosis of the
symptomatic superficial venous insufficiency was documented by clinical symptoms, physical findings, and confirmed by duplex scanning, treatment with surgical intervention began.
Sixty-four patients underwent high ligation with partial
perforation-invagination (PIN) stripping, ambulatory phlebectomy, and treatment of their spider veins with transdermal laser therapy. These patients were classified as receiving complete aggressive treatment of superficial venous
disease. Thirty-six patients did not receive transdermal laser
therapy of their spider veins and were classified as receiving
less-aggressive treatment, despite the fact that they had high
ligation with partial selective stripping of the saphenous
vein and, in some cases, ambulatory phlebectomy.
All of the patients had saphenous vein insufficiency and
underwent high ligation and partial selective stripping of the
vein up to the next competent valve assessed at surgery. The
operation was performed under local anesthesia with intravenous sedation. Clusters of varicose veins were treated
with ambulatory phlebectomy using very small skin incisions made with a Beaver blade knife, phlebo dissectors,
and Oesch vein hooks. Multiple clusters of varicose veins
were treated in separate sessions.
The aggressive-treatment group underwent therapy of
spider veins and reticular veins in addition to high ligation
and partial PIN stripping of the long saphenous veins. The
therapy used was intense pulse light and/or Nd:YAG (1,064
nm) laser in multiple sessions 2 to 4 weeks apart. The
majority of clusters of spider veins treated responded in 2 or
3 sessions. Some of the areas of very dense proliferated
telangiectasias required more than 3 sessions of treatment.
Every attempt was made to avoid interruptions between
sessions.
Both groups of patients were required to wear groin high
stockings with 20 to 30 mm Hg compression. A few patients
who presented with advanced venous insufficiency (CEAP
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Fig. 2. Spider veins and their connection to the deep veins.

Fig. 1. Example of a duplex scan in 1 patient (A) before therapy (vein size
" 19 mm, reflux " 1 second) and (B) after therapy (vein size " 11 mm,
reflux " 0.3 seconds).

" 4, 5, or 6) were prescribed elastic compression of 30 to 40
mm Hg. All of the patients were provided with detailed
instructions on exercises to build up their calf muscles.

Results
Complications of both treatments were few, including
superficial thrombophlebitis in 7 patients, deep venous
thrombosis in 1 patient, and hyperpigmentation of the skin
in 2 patients. After completion of therapy, both groups of
patients underwent a 6-month clinical follow-up that included duplex scanning of the common femoral, superficial
femoral, and popliteal veins. The size and the reflux valve
closure time of these veins were compared with preoperative studies. An example is shown in Figure 1.
The aggressive-treatment group, which included treatment for varicose and spider veins (Figs. 2 and 3) in addition to saphenous vein reflux, showed significant improve-

ment in the size of the deep veins (80% of patients) and the
reflux closure time of the deep vein valves (83% of patients). The patients who received less-aggressive treatment
showed less improvement in the size (47% of patients) and
reflux closure time of the deep veins (28% of patients).
Table 3 shows the results of both groups of patients.
The highest number of our patients were classified as
being in the earlier stages of chronic venous disease (CEAP
" 1, 2, or 3) as compared with later stages of the disease
(CEAP " 4, 5, or 6) (Table 2).

Comments
Many recent studies have shown that superficial venous
insufficiency causes DVI because of reflux overflow of
blood into the deep veins of the legs. This causes gradual
distention of these veins over time, and the venous valves
become incompetent [11–15,19]. It has also been shown
that the treatment of superficial venous insufficiency leads
to recovery of the deep venous insufficiency in more than
30% of the patients [11,12]. Our study has shown improvement in at least 80% of the patients when aggressive treatment of the superficial lesions was undertaken along with
the proper management of the superficial venous reflux. We
also found the majority of our patients showing improvement were also treated at earlier stages of the chronic
venous disease (CEAP " 1, 2, or 3) as compared with later
stages of the disease (CEAP " 4, 5, or 6) (Table 2). This
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Fig. 3. This is a 50-year-old woman who was treated in the emergency
room with bleeding from spider veins controlled with compression for
24-hours and subsequently treated with an Nd:YAG laser. (A) Before laser
treatment. (B) Two weeks after 1 laser treatment.

signifies the importance of early and aggressive treatment of
both varicose and spider veins.
The clusters of spider veins are usually associated with
one or more incompetent perforator veins connected to
either the saphenous vein system or the deep veins of the
legs (Figs. 2 and 3) [3,4,8,9]. These incompetent perforators
cause significant reverse flow of blood into the clusters of
spider veins, and, if there are multiple large clusters of these
spider veins, the DVI will continue to worsen as time
passes. This is then bound to cause the appearance of new
spider vein clusters in other locations on the legs, thus
perpetuating DVI and its sequele. Many recent studies have
Table 3
Treatment results for the study groups
Aggressive treatment

Less-aggressive treatment

Size of deep Reflux of deep Size of deep Reflux of deep
veins (%)
veins (%)
veins (%)
veins (%)
Decreased 51 (80)
Increased
1 (1)
Unchanged 12 (19)

53 (83)
4 (6)
7 (11)

17 (47)
5 (14)
14 (39)

10 (28)
11 (31)
15 (41)

Fig. 4. Example of spider hemangioma.

clearly shown that reflux overflow of blood from superficial
venous insufficiency causes continued stress on the deep
venous system, perpetuating and deteriorating the deep venous insufficiency [11,12].
The destruction of spider veins results in the obliteration
of incompetent perforators, thus eliminating a major source
of reflux overflow of blood into the deep veins. Over time,
this could decrease the size of the deep veins and result in
improvement of valvular function. It is, therefore, very
important to treat venous insufficiency at all levels. When
any one of these sources of venous incompetence is left
untreated, it will perpetuate the condition of DVI and expose the patient to the risks of superficial thrombophlebitis,
DVT, and eventual postphlebitic syndrome. Hospitalized
patients with these problems are especially at very high risk
of developing DVT and pulmonary embolism.
The terminology spider vein is misleading when used to
describe these lesions affecting the legs. Most patients and
even physicians have confused this term, associating it with
spider veins of the face and upper body but not realizing that
the spider veins of the legs are reflective of a serious
underlying pathology. It has been well documented in the
literature that the clusters of spider veins in the legs are
usually associated with one or more perforating veins connect-
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Fig. 5. Stages of venous insufficiency showing incompetence in deep vein.

ing them with incompetent saphenous or deep veins
[3,4,8,9]. Chronic venous insufficiency is a serious condition because of the associated high risk of superficial and
deep venous thrombophlebitis [16]. We recommend that the
spider veins of the lower extremities, especially when very
dense and associated with venous insufficiency, be called
spider hemangiomas or acquired venous hemangiomas (Fig.
4). The reason is because the spider veins of the legs are
caused by the proliferation of new vessels in the skin and
subcutaneous tissues caused by the release of endothelial
growth factors under the influence of chronic venous hypertension [20,21]. This phenomenon has also been observed after sclerotherapy and local tissue trauma, leading to
the appearance of small capillary blemishes sometimes referred to as postsclerotherapy matting, easily treatable with
intense pulse light or laser therapy [22].
There are many well-established methods of treating
venous conditions. Each method has pros and cons. The
treatment methods we chose have excellent results. We do
not use sclerotherapy because of the unacceptably high
incidence of complications [22–26]. For the management of
venous reflux, our preferred method of treatment is high
ligation and partial selective stripping of the greater saphenous vein up to the next competent valve using Oesch’s
inversion PIN stripping technique (Figs. 5 and 6). To minimize the possibility of neovascularization at the groin,
minimal dissection is carried out, and ligation is performed
flush with the common femoral vein to avoid leaving behind
any possible stump or the tributaries of the greater saphenous vein. Performing endovenous saphenous vein ablation
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Fig. 6. Correct method of ligation of the saphenous vein. (Inset shows
incorrect method.)

with laser or radiofrequency and not performing the high
flush ligation is not appropriate. Leaving behind the most
proximal part of the saphenous vein along with its tributaries is likely to cause recurrence because of neovascularization at the groin, as has been reported in several recent
studies [27–31]. A few recent studies have reported good
results after percutaneous obliteration of the greater saphenous vein with laser or radiofrequency, without high ligation [32,33]. However, the follow-up of patients treated in
these reports is rather short to recommend this therapy over
the well established high ligation with partial selective stripping of the greater saphenous vein.
We have recently introduced into our practice endovenous laser treatment of the greater saphenous vein with
high flush ligation, including excision of the tributaries. We
prefer to introduce the laser tip with the delivery system
from groin downward. This technique helps to locate the
next competent valve, thus avoiding ablation of a normal
segment of the saphenous vein. It is well established that
greater saphenous vein incompetence below the knee level
is very rare. We have found in majority of our patients that
the valves below the middle of the thigh are competent. The
number of patients treated with this technique is not enough
to make any recommendation yet, but the procedure is less
traumatic than PIN stripping.
Our study shows minimal or no improvement of DVI in
patients who were treated only for superficial venous insufficiency and not for spider veins, especially when spider
veins were extensive. On the other hand, the patients who

38

I. Ahmad et al. / The American Journal of Surgery 191 (2006) 33–38

received aggressive treatment, including therapy for saphenous vein reflux, varicose veins, and aggressive elimination
of spider veins showed marked improvement not only of the
symptoms and edema but also of DVI. Several patients have
shown 100% improvement of DVI, as documented by results of duplex scanning. We, therefore, strongly recommend that the patients with varicose and spider veins receive treatment not only of the venous reflux but also a
complete elimination of both the varicose and spider veins
of the legs to achieve improvement or the complete reversal
of DVI.
Complete and aggressive treatment of superficial venous
lesions accomplishes better results as has been shown by
higher numbers of patients with improvement of reflux and
size of the deep veins as compared with the patients in
whom the spider veins are left untreated after treatment of
saphenous venous incompetence. For the safety of the patients, it is highly recommended that the spider veins, when
associated with venous insufficiency, should be treated aggressively along with saphenous venous reflux therapy.
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