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Vascular training does matter in the outcomes of

saphenous high ligation and stripping
Ricardo Castro-Ferreira, MD,a,b Maria João Quelhas, MD,a Alberto Freitas, PhD,c José Vidoedo, MD,d

Emanuel Alves Silva, MD,e André Marinho, MD,f Rodolfo Abreu, MD,g Andreia Coelho, MD,h

Paulo Gonçalves Dias, MD,b and Sérgio Moreira Sampaio, MD, PhD,b,c Porto, Penafiel, Lisboa, Coimbra, and

Espinho, Portugal
ABSTRACT
Objective: Varicose vein (VV) surgery is frequently performed by surgeons without formal vascular training. We aimed to
compare the outcomes of the procedure based on the background of the surgeon.

Methods: All patients registered with VV surgery between 2004 and 2016 in Portuguese public hospitals were included in
the study. Intrahospital outcomes were assessed from this administrative database. A random multicenter sample of 315
patients submitted to saphenous high ligation and stripping (175 patients from six vascular surgery departments and 140
patients from five general surgery divisions) were further queried over the phone, whereby additional nonregistered
outcomes were evaluated: preoperative venous ultrasound, impact on quality of life by the 14-item Chronic Venous
Insufficiency Quality of Life Questionnaire, visual analogue scale evaluation (score of 1 to 5) of the aesthetic results and
general satisfaction, work absence days, and time to return to physical activities.

Results: In 13 years, there were 153,382 patients submitted to VV surgery. Of these, 49% were operated on by general
surgeons and 40% by vascular surgeons; in 11%, it was not possible to identify the specialty performing the operation.
Twenty-three deaths were registered (no differences between groups). In the general surgery group, 14% of patients were
hospitalized for more than one night compared with 3% in the vascular group (P < .001). Reintervention rate during the
period analyzed was significantly higher in the general surgery group (13.5% vs 8.2%; P < .001). Rate of outpatient surgery
was higher in the vascular surgery group (60% vs 36%; P < .001). Phone query revealed similar overall satisfaction and
improvement in quality of life in both groups (4.2 vs 4.0 [P ¼ .275] and 35% vs 36% [P ¼ .745], respectively). However,
patients operated on by general surgeons reported worse surgical scars (2.8 vs 2.1; P ¼ .007), higher number of residual
VVs (2.4 vs 1.7; P ¼ .006), and higher number of days absent from work (40 vs 27 days; P ¼ .005) and took longer to resume
physical activities (60 vs 41 days; P ¼ .001).

Conclusions: Despite that the majority of VV surgery in Portugal is executed by general surgeons, this study highlights
importantadvantageswhen it is performedby surgeonswith vascular training. (JVascSurg: VenousandLymDis 2019;7:732-8.)
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Varicose veins (VVs) affect approximately one-third of
theadultpopulation,with reportedprevalence in the range
of 25% to 40% in women and 10% to 40% in men.1-6 The
negative impact on quality of life has been well described
inmultiple studies.7,8 VVs result in physical limitations and
impaired mental quality of life,9,10 whereas complications
of VVs also contribute to substantial costs of treatment
and are a burden to the health care system.11-13 Chronic
venous diseases, in particular VVs and their complica-
tions, are responsible for significant absenteeism and
premature retirement.14,15 Despite recent minimally
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invasive techniques, classic VV surgery continues to have
an important role in the management of varices, being
the most frequent vascular procedure in Europe.16,17 As
the socioeconomic impact grows, it becomes essential to
measure outcomes and patients’ satisfaction with this sur-
gery in the public health care system. Vein surgery in
Portugal, as in several other countries, has the particularity
of being performed by surgeonswith andwithout vascular
training. Interestingly, published results from Spain high-
light that themajority of patients in public national health
hospitals are treated by general surgeons.18 In Portugal,
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ARTICLE HIGHLIGHTS
d Type of Research: Retrospective multicenter cohort
study

d Key Findings: Evaluation of 153,382 varicose vein pro-
cedures performed in Portugal during a period of
13 years and further assessment of 315 patients
revealed that patients operated on by vascular sur-
geons had similar overall satisfaction and improve-
ment in quality of life but lower reintervention
rates, shorter hospitalization time, fewer residual vari-
ces, and better surgical scars and were absent from
work for fewer days.

d Take Home Message: The authors suggest that
despite being frequently executed by surgeons
without vascular background, varicose vein surgery
has significant advantages when it is performed by
vascular surgeons.
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general surgery and vascular surgery are independent spe-
cialties with distinct pathways of differentiation. During
6 years of training, general surgeons have only an optional
3 months dedicated to vascular surgery. The aim of this
article was to evaluate the impact of vascular training on
the outcomes of saphenous high ligation and stripping.

METHODS
This was a retrospective multicenter cohort study. Every

patient registered with the International Classification of
Diseases, Ninth Revision procedure code 3859 (ligation
and stripping of VVs, lower limb veins) in Portuguese
public hospitals between January 2004 and December
2016 was included in the study. This is the standard
code used for VV surgery in all public hospitals. The infor-
mation was obtained from the national administrative
database of health care, a mandatary administrative reg-
istry for hospital refunding. The obtained cohort was
separated into three groups with respect to the vascular
training of the surgeon performing the procedured
vascular surgery, general surgery, and undefined. A
procedure was classified as general surgery when it was
performed in hospitals with no vascular surgeons. If the
hospital has both vascular and general surgeons
performing VV surgery, the procedure was labeled unde-
fined. The outcomes assessed were mortality, hospitali-
zation for more than one night, need of blood
transfusion, and reintervention rate. Frequency of outpa-
tient surgery was also evaluated. These primary out-
comes were compared between patients operated on
by surgeons with and without a vascular background.
A random multicenter sample was further studied by

phone query. The minimum sample number for a confi-
dence interval of 95% and 10% accepted margin of error
for a response distribution of 50% was calculated using
dedicated software (www.raosoft.com)d96 individuals.
To limit memory bias, only patients operated on in the
6 months before the phone assessment were included.
The six centers with highest volume of VV surgery of
both vascular surgery and general surgery in Portugal
were invited to provide patients’ data from the first five
operations fulfilling the inclusion criteria each month
during the evaluated 6 months (30 patients per center).
The inclusion criteria were age between 18 and 60 years
and at least one saphenous vein removed by classic sur-
gery technique (high ligation and stripping). Exclusion
criteria were prior history of VV surgery, surgery by endo-
venous technique, and inability to answer an oral ques-
tionnaire. Phone query was conducted by an
independent physician. In this sample, 11 outcomes
were analyzed: classification of chronic venous insuffi-
ciency before surgery (Clinical, Etiology, Anatomy, and
Pathophysiology classification); preoperative venous
ultrasound; surgical technique (short vs long stripping
and bilateral vs unilateral, crosschecked with surgical
report); impact of surgery on quality of life by the
14-item Chronic Venous Insufficiency Quality of Life
Questionnaire (CIVIQ-14); aesthetic results after surgery
by visual analogue scale (VAS): presence of residual vari-
ces (score of 1 to 5, where 1 is nonexistent and 5 is several)
and aspect of scars (evaluated from 1 to 5, where 1 is
imperceptible and 5 is deforming); impact on postoper-
ative period: pain during first week (VAS score of 1 to 5),
days off work, and days to return to physical activities;
general satisfaction (VAS score of 1 to 5); and whether
the patient would repeat the surgery in the future. Con-
tacted patients provided verbal informed consent for
the questionnaire and publication of the results. The
project was approved by the local ethics committee
and was conducted in accordance with the principles
outlined in the Declaration of Helsinki.
Data were treated by SPSS Statistics software (version

21.0.0; IBM Corp, Armonk, NY). Categorical outcomes were
compared using c2 test. Mann-Whitney test was used to
compare noncategorical outcomes. P values < .05 were
considered to represent a significant difference.

RESULTS
Between 2004 and 2016, there were 153,382 patients

registered with ligation and stripping of VVs in the na-
tional administrative database. The mean age of the
group was 49.7 years, and 76% were female; 49% of the
patients were operated on by general surgeons and
40% by vascular surgeons (75,274 vs 60,925 patients). In
11% of the patients, it was not possible to identify the
specialty that performed the operation as it was per-
formed at hospitals where both specialties do VV surgery.
Yearly assessment shows that the number of VV opera-
tions performed in public hospitals steadily increased in
the observed time and that from 2012, vascular surgery
overcame general surgery in the number of procedures
(Fig 1). The outcomes evaluated in this cohort are

http://www.raosoft.com


Fig 1. Yearly assessment of the number of varicose vein (VV) operations performed in public hospitals segregated
by vascular training.
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detailed in Table I, and the baseline characteristics of the
groups are summarized in Table II.
During the evaluated time, 23 intrahospital deaths were

registered: 10 in the general surgery group, 9 in the
vascular surgery group, and 4 in the undefined group
(no difference between groups). In the same hospital
stay, 179 patients needed blood transfusion, with no sig-
nificant differences between the three groups. In the
subgroup of patients operated on by surgeons without
vascular training, 14% of patients were hospitalized for
more than one night compared with 3% in the vascular
surgery group (P < .001). Rate of outpatient surgery was
also different, being higher in the vascular surgery group,
in which 60% patients were operated on as outpatients
compared with just 36% in the general surgery group
(P < .001). The rate of outpatient surgery significantly
increased in both groups, constituting, in 2016, 88% of
the procedures performed by vascular surgeons and
70% by general surgeons (Fig 2). Reintervention rate dur-
ing the period analyzed was significantly higher in the
general surgery group (13.5% vs 8.2%; P < .001).
A total of 315 patients were successfully evaluated by

phone; this included 175 patients from six vascular sur-
gery departments and 140 patients from five general sur-
gery divisions (one general surgery department refused
to provide data). Because of patients’ not answering the
phone or a wrong number provided, it was not possible
to contact 15 patients (5 from vascular surgery and 10
from general surgery). Patients’ baseline characteristics
are detailed in Table II, and the results from the phone
query are summarized in Table III. There was a significant
increase in the quality of life assessed by the CIVIQ-14 in
both groups (Fig 3). This improvement was similar in both
clusters (35% vs 36% in the nonvascular group; P ¼ .745),
as was the overall satisfaction of the patient (VAS score of
4.2 vs 4.0 in the nonvascular group; P ¼ .275). The majority
of the cohort had a venous duplex ultrasound scan
before surgery, but only a subset of 15% in the vascular
group had the ultrasound examination performed dur-
ing surgery. This small sample of patients (with intraoper-
ative duplex ultrasound scan) reported fewer residual
varices (VAS score of 1.3 vs 2.8; P < .001) and greater over-
all satisfaction (VAS score of 4.4 vs 3.9; P ¼ .031) than the
remaining patients. There was a higher number of
patients submitted to short stripping of the great saphe-
nous vein (stripping to below the knee vs stripping to the
ankle) in the vascular surgery cohort (57% vs 15%;
P < .001). Short stripping was associated with less post-
operative pain (2.2 vs 3.0; P < .001) and fewer days to
resume physical activity (38 vs 62 days; P < .001). A
greater number of patients operated on by vascular sur-
geons had both limbs intervened on in the same surgical
time (72% vs 35%; P < .001). No difference in outcomes
was observed with bilateral vs unilateral surgery. Patients
operated on by surgeons without vascular training
reported worse surgical scars (VAS score of 2.8 vs 2.1;
P ¼ .007), higher number of residual VVs (VAS score of
2.4 vs 1.7; P ¼ .006), and higher number of days absent
from work (40 vs 27 days; P ¼ .005) and took longer to
resume physical activities (60 vs 41 days; P ¼ .001). A



Table I. Outcomes evaluated in the national cohort of patients

Vascular surgery (n ¼ 60,925) Nonvascular (n ¼ 75,274) Undefined (n ¼ 17,183)

Deaths 9 10 (P ¼ .223)a 4

Blood transfusion 52 94 (P ¼ .08)a 33

Hospital stay >1 night 2.6% 13.9% (P < .001)a 9.5

Reintervention 8.2% 13.5% (P < .001)a 9.1

Outpatient surgery 59.6% 35.9% (P < .001)a 44.6

Data from the national administrative database.
aCompared with the vascular surgery group.
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greater proportion of patients operated on by surgeons
with vascular training would again agree to be operated
on in the future (90% vs 78%; P ¼ .012).

DISCUSSION
In the last decade, there was a shift in the vascular dis-

cussion about VV surgery, with the focus now on assess-
ing endovenous techniques.19,20 With that, one tends to
forget that classic surgery remains the most frequent
treatment modality in several countries, such as Spain18

and Germany.21 Furthermore, the better outcomes and
cost-effectiveness of the endovenous techniques remain
debatable.20,22 In that regard, assessing high ligation and
stripping outcomes in the real world remains an impor-
tant subject and should not be overlooked. In addition,
being the only technique performed by general surgeons
in Portugal, it is the only comparable method between
surgical groups.
We observed a significant increase in the number oper-

ations performed. This cannot be explained by demo-
graphics, as the Portuguese population remained
stable (2004, 10.47 million; 2016, 10.34 million) and
national public hospitals have universal coverage, but
arguably by an increased awareness of the disease by
patients and physicians. Because of its frequency,
chronic venous disease is associated with significant
socioeconomic burden; the estimated annual cost of
chronic venous disease in western Europe ranges from
Table II. Patients’ demographics and baseline characteristics

National cohort

Vascular surgery
(n ¼ 60,925)

Nonvascular
(n ¼ 75,274)

Age, years 49.8 6 12.2 49.6 6 12.3

Female sex 75.9 75.3

Smoking 2.8 2.5

Hypertension 12.9 13.1

Diabetes 2.4 2.3

No. of procedures
yearly per center

72.4 6 71.1 341 6 231.7

CEAP class NA NA

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; NA, not applicable.
Categorical variables are presented as percentage. Continuous variables are
V600 million to V800 million, representing 1% to 2% of
the total health care budget.14,23 Therefore, a reduction
of direct cost related to VV surgery can have a significant
economic impact, which emphasizes the importance of
giving the most cost-effective treatment to these
patients. In our assessment of 153,000 patients submit-
ted to the procedure, we found a significant increase in
the hospitalization time of patients operated on by sur-
geons without a vascular background as well as a signif-
icantly lower number of outpatient operations and a
higher number of reinterventions. Moreover, in the
smaller cohort of patients analyzed with greater detail,
the number of days absent from work was meaningfully
larger in the general surgery subgroup. Indeed, it was a
mean 13 days faster for a patient operated on by a trained
vascular surgeon to resume work. If we multiply by the
75,274 patients operated on by nonvascular surgeons
during the assessed time, it is >978,000 days of work
absence that could be gained had the patient been
operated on by a vascular surgeon. All these factors com-
bined point to a significant socioeconomic advantage of
this operation’s being performed by vascular surgeons.
There was a significant increase in the percentage of

operations performed on an outpatient basis in the eval-
uated time, from 10% in 2004 to 82% in 2016. This
increase was higher than that observed in other frequent
procedures during the same period in Portugal; chole-
cystectomy increased from 1% to 13% (from a total of
Phone query

P value
Vascular surgery

(n ¼ 175)
Nonvascular
(n ¼ 140)

42.9 6 16.6 42.1 6 17.5 .746

76.1 75.1 .182

4.9 4.7 .384

14.7 15.2 .561

3.5 3.1 .459

277 6 78 661 6 194 <.001

2.6 6 0.88 2.7 6 0.92 .985

presented as mean 6 standard deviation.



Fig 2. Yearly assessment of the percentage of outpatient surgery performed in public hospitals by vascular and
nonvascular surgeons.
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212,393 operations), and hernia repairs increased from
14% to 53% (from a total of 359,279 procedures; unpub-
lished data extracted from the national administrative
database of health care).
Table III. Baseline characteristics and results from the phone q

Vascu

Mean CEAP class

Venous duplex ultrasound scan before surgery

Venous duplex ultrasound scan during surgery

Short stripping techniquea

Bilateral limb surgery

Quality of life improvement by CIVIQ-14

Surgical scar

VAS score (1, imperceptible; 5, deforming)

Residual varices

VAS score (1, nonexistent; 5, several)

Pain in the first week

VAS score (1, no pain; 5, intolerable)

Days absent from work

Days to resume physical activity

General satisfaction

VAS score (1, unsatisfied; 5, extremely satisfied)

Would be submitted to VV surgery again in the future

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; CIVIQ-14, 14-item
analogue scale; VV, varicose vein.
Categorical variables are presented as percentage. Continuous variables are
aShort strippingdgreat saphenous vein stripping just below the knee.
Our assessment of the national data from 2004 to 2016
showed no difference in major complications between
groups. The further analysis of a random cohort demon-
strated that both groups benefited significantly with VV
uery

lar surgery (n ¼ 175) Nonvascular (n ¼ 140) P value

2.6 6 0.88 2.7 6 0.92 .985

98 96 .852

15 0 <.001

57 15 <.001

72 35 <.001

35 36 .745

2.1 6 0.98 2.8 6 0.87 .007

1.7 6 0.84 2.4 6 1.08 .006

2.6 6 1.01 2.8 6 1.08 .427

27 6 14 40 6 22 .005

41 6 25 60 6 29 .001

4.2 6 0.78 4.0 6 0.82 .275

90 78 .012

Chronic Venous Insufficiency Quality of Life Questionnaire; VAS, visual

presented as mean 6 standard deviation.



Fig 3. Evaluation of quality of life before and after surgery
using the 14-item Chronic Venous Insufficiency Quality of
Life Questionnaire (CIVIQ-14).
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surgery by showing a similar and significant improve-
ment on CIVIQ-14 score and a great overall satisfaction
after surgery. CIVIQ-14 is a simplified and validated
form24 of the 20-item CIVIQ,25,26 one of the most used
questionnaires for quality of life assessment specifically
related to this disease. As the inclusion criteria for the
random sample included at least one saphenous vein
extraction, and the majority of patients in both groups
had a duplex ultrasound scan performed before the
operation, it is possible to conjecture that the bulk of
both groups successfully treated a documented insuffi-
cient vein. That can explain the similar improvement in
quality of life observed in both groups, which led to the
comparable overall satisfaction.
The cosmetic impact of VVs on self-esteem is well

known, and it is one of the main reasons that patients
seek treatment.27 Therefore, the aesthetic result of the
surgery should not be overlooked. In this regard, patients
operated on by vascular surgeons had fewer residual
varices and less perceptive scars. That fact can at least
in part explain why patients operated on by surgeons
without a vascular background had less tendency to
agree to repeat the procedure in the future. This is an
important aspect as VV surgery is considered a noncura-
tive procedure, so many patients may need future
intervention.28

Duplex ultrasound is the imaging modality of choice for
the assessment of deep and superficial veins.29 The
clinical guidelines recommend its use to confirm the
diagnosis of VVs and the extent of truncal reflux as well
as to plan treatment for patients with primary or recur-
rent VVs.30,31 This recommendation was accomplished
by most patients before surgery, but a subset of patients
operated on by vascular surgeons had ultrasound exam-
ination performed for vein mapping during surgery. This
subgroup had greater overall satisfaction, with the best
aesthetic results and fewer residual varices. Despite
being customary during endovenous techniques,32,33

duplex ultrasound scanning during classic VV surgery is
seldom described in the literature. Our results suggest
that it can have a role in improving the outcomes of
the procedure.
Great saphenous vein removal in classic surgery is

routinely performed by stripping from the saphenofe-
moral junction. Because of a greater nerve injury risk,
most vascular surgeons strip just below the knee (short
stripping), avoiding stripping of the great saphenous vein
in the calf, where the relation with the saphenous nerve
ismore intimate.34 In fact, according toHolmeet al,35 strip-
ping to theankledoesnot improve symptomatic relief but
significantly increases the riskof saphenousnerve injury. In
our study, short stripping was found to be practicedmore
frequently by vascular surgeons and was associated with
less postoperative pain and fewer days to resumephysical
activity. Most surgeons without vascular training in our
cohort are still performing the relatively outdated long
stripping to the ankle.
Several reasons might contribute to the different out-

comes reported by this study. One might question
whether general surgeons are operating on higher risk
patients or patients with worse VVs. However, our data
show strikingly similar groups in regard to both demo-
graphics and comorbidities and the Clinical, Etiology,
Anatomy, and Pathophysiology venous score (Table II).
A major factor that differentiates the groups is the yearly
number of procedures each department is performing.
In this regard, the significantly higher number of proced-
ures each vascular surgeon is executing can potentially
justify the better results observed in this group.

CONCLUSIONS
To the best of our knowledge, this is the first large study

comparing the outcomes of classic VV surgery per-
formed by surgeons with or without vascular training.
This study highlights an important improvement in the
quality of life and a great overall satisfaction regardless
of the surgeon performing the procedure. However, the
aesthetic component as well as the socioeconomic
burden of this surgery can be improved if the patient is
operated on by surgeons with a vascular surgery back-
ground. Should this be enough to promote change?
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