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Varicose Vein Stripping in 66,577 patients in 11 years in public
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Marcelo Fiorelli Alexandrino da Silva® @, Andressa Cristina Sposato Louzada'™ ©, Marcelo Passos Teivelis'? ©,
Dafne Braga Diamante Leiderman? ©, Maria Fernanda Cassino Portugal® ©,
Nickolas Stabellini2 @, Edson Amaro Junior®? @, Nelson Wolosker23

SUMMARY

OBJECTIVES: The aim of this study was to evaluate the epidemiology of varicose vein stripping in Brazil's largest city, Sdo Paulo.

METHODS: Open and anonymous data regarding varicose vein surgeries between 2008 and 2018 were evaluated from the TabNet platform of the
Municipal Health Secretary of Sdo Paulo, Brazil.

RESULTS: Most patients were female and adults. A total of 66,577 varicose vein surgeries were performed in public hospitals and outpatient clinics in
S0 Paulo, with astatistically significant increase for both unilateral (p=0.003) and bilateral (p<0.001) procedures. Since 2016, unilateral procedures have
been performed more frequently than bilateral procedures. Most procedures were associated with same-day (54.8%) or next-day (32%) discharge. The
in-hospital mortality rate was 0.0045%. The total amount reimbursed was $20,693,437.94, corresponding to amean value of $310.82 per procedure.
CONCLUSION: Surgeries to treat chronic vein disease totaled 66,577 in 11 years, demanding $20,693,437.94 from the public health system. The
majority of treated patients were female, over 40 years of age, and local residents. Procedure rates have increased over the years. The in-hospital

mortality rate was very low (0.0045%).
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INTRODUCTION

Chronic venous disease (CVD) is a spectral and progressive dis-
ease, ranging from mild presentations, such as telangiectasia,
reticular, and varicose veins, to severe complications, including
venous thrombosis, varicorrhage, and skin alterations such as
ochre dermatitis and venous ulcers!'?.

In the United States, the estimated prevalence of CVD is
approximately 23% of the adult population’, while in Brazil,
it is estimated at 47.6%?, and these numbers are expected to
increase as the population ages’.

Therapeutic options for CVD range from conservative mea-
sures to invasive procedures. Conservative measures include
lifestyle changes, encompassing weight loss, physical activity,
and compressive therapy, whereas invasive procedures include
sclerotherapy, endovenous ablation, and surgery.

Varicose vein stripping (VVS) refers to collateral phlebec-
tomies through staggered incisions combined with eventual
high ligation and removal of the saphenous vein. Even though

endovenous ablation of saphenous vein and hybrid procedures
are becoming more popular®’, VVS is still the most performed
treatment for CVD in Brazilian public hospitals and outpatient
clinics® as it is in other countries, such as China’.

Despite being the most commonly performed surgical treat-
ment for the most common vascular disease', whose burden is
estimated to progressively increase in the coming years®, there
are only a few population-based studies on statistics referring
to VVS for CVD treatment. One nationwide study observed
a slight downward trend in VVS rates, a very low mortality
rate, and low reimbursement. However, demographics of the
patients, which may impact the surgery and mortality rates,
and length of intensive care unit (ICU) and hospital stay, which
may affect hospitals’ revenue, were not evaluated®.

Therefore, we designed the present study to evaluate the
epidemiology of VVS performed between 2008 and 2018 in
public hospitals in Brazil’s largest city, Sao Paulo, which has
an estimated population of more than 12 million'!, of which
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11 years of varicose vein stripping in Sdo Paulo

5 million depend exclusively on the public health system!.
In addition to being the largest and most populous city, the
Municipal Health Secretary of Sao Paulo database provides the
most detailed health data’, yielding more information than
the national database, including demographics and hospital
and ICU length of stay.

METHODS

Data were retrieved from the TabNet platform, a public health
information application developed by DATASUS, the Health
Informatics Department of the Brazilian Ministry of Health'.
The TabNet system provides open and anonymous data regard-
ing procedures performed within the Brazilian public health
system, by hospitals adequately accredited as vascular surgery
centers. Such accreditation is a prerequisite for government
reimbursement.

This study was approved by the Ethics Committee of the
institution where it was conducted. Since data are anonymous,
the Institutional Revision Board (IRB) waived the application
of informed consent forms.

Statistics referring to varicose vein surgeries between 2008
and 2018 were selected from the TabNet platform of the
Municipal Health Secretary of Sao Paulo, Brazil. Among the
selections, analysis included gender, age, municipality of resi-
dence, number and types of procedures performed, in-hospital
mortality, length of hospital stay, ICU stay, and reimbursement
by the public health system.

Two procedures were evaluated for the treatment of vari-
cose veins, according to coding as established by the manage-
ment system for procedures and medications of the Brazilian
public health system — SIGTAP (Sistema de Gerenciamento
da Tabela de Procedimentos, Medicamentos e OPM): bilat-
eral surgical treatment of varicose veins (04.06.02.056-6) and
unilateral surgical treatment of varicose veins (04.06.02.057-4).

All data were collected from public access sites through
computer programs of automated content access (web scrap-
ing). These automated navigation codes were programmed in
the Python language (v. 2.7.13, Beaverton, OR, USA) using
the Windows 10 Single Language operational system.

The data collection, platform field selection, and table
adjustment steps were performed using the selenium-web-
driver packages (v. 3.1.8, Selenium HQ), several collaborators
worldwide) and pandas (v. 2.7.13, Lambda Foundry, Inc. and
PyData Development Team, New York, NY, USA). The Mozilla
Firefox browser (v. 59.0.2, Mountain, CA, USA) and geck-
odriver webdriver (v. 0.18.0, Mozilla Corp., Bournemouth,

England) were used.

Following collection and treatment, data were organized
and grouped in spreadsheets using the Microsoft Office Excel
2016° (v. 16.0.4456.1003, Redmond, WA, USA) software
and analyzed.

Reimbursement values in Brazilian Real (R$, the Brazilian
official currency) were converted into US dollars (U$), using
the exchange rate of December 31, 2012, the median date
between the first and last cases evaluated.

STATISTICAL ANALYSIS

Linear regression was performed to evaluate the trends in the
distribution of VVS procedures throughout the years, using
the Stata SE® (StataCorp LLC, College Station, TX, USA).

The level of statistical significance was set at <0.05.

RESULTS

Most patients were female (79.31%). The distribution of
age group of patients treated with VVS is shown in Figure 1.
Age group distribution was bell-shaped, with peaks between
the ages of 35 and 60 years, corresponding to approximately
three-quarters of all patients who underwent VVS. Only 5%
were elderly, aged 65 years or more; 90.78% of the procedures
were performed in patients with a registered residence address
in Sao Paulo.

A rotal of 66,577 VVS to treat CVD were performed
in Sio Paulo from 2008 to 2018, either in public hospitals
or outpatient clinics, the proportion of which is unknown.
The distribution of unilateral and bilateral VVS to treat
CVD over time is depicted in Figure 2. There was a statisti-
cally significant upward trend for both unilateral (p=0.003)
and bilateral (p<0.001) procedures over time, with a more
expressive increase observed for unilateral surgeries (861%
increase for unilateral VVS vs. 254% increase for bilateral
VVS), which became the most performed procedure from
2016 onward.

Most procedures were associated with discharge on the
same day (54.8%), 32% of procedures were associated with 1
day of hospitalization, and 11.6% with 2 days. Hospital stay
longer than 3 days was rare (1.6%).

Regarding the need for ICU stay, only 29 overnight stay
was charged throughout the study years.

Three in-hospital deaths were observed throughout the
evaluated years. Considering the total of 66,577 procedures,
the in-hospital mortality rate was 0.0045%.

The total amount reimbursed by the government for the
surgeries during the 11 years evaluated was $20,693,437.94,
corresponding to an average amount of $310.82 per procedure.
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Figure 1. Distribution of age groups of the patients who underwent varicose vein surgery.
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Figure 2. Distribution of unilateral and bilateral varicose vein surgeries between 2008 and 2018.

DISCUSSION than men, as female patients comprise the majority of the
Our demographic data are in agreement with those of previ- patients treated for CVD in our population and other studies'®.
ous studies. Possible explanations for female predominance may involve
Along with a higher prevalence of CVD in women®", this sociocultural factors, such as a greater concern with health in
population possibly seeks treatment more often and/or earlier general and with aesthetics in particular.
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Since CVD is progressive, its prevalence is expected to increase
with age. We observed a progressive increase in patients’ age
of up to 54 years and a decline thereafter, probably due to an
increase in the prevalence of comorbidities likewise, elevating
surgical risks. Only 5% of the patients were elderly, suggest-
ing that perhaps nonsurgical CVD treatments are being pref-
erentially offered to this group, such as foam sclerotherapy or
conservative measures.

As for primary residence address, more than 90% of the
patients were domiciled in Sao Paulo, which is a higher propor-
tion than that observed in a previous report on surgical treat-
ment for cerebrovascular disease in Sao Paulo". As VVS is a
less complex vascular intervention, it does not require referral
to highly specialized centers and can be addressed in the city
of the primary residence.

The trends for VVS that we observed were upward, con-
sistent with other reports’, which is probably a reflection of
increasing demand. Although the population of the city of
Sao Paulo increased from 2008 to 2018, this may not fully
explain the increase in VVS, as the population increased by
10.8%!"! in the period, while unilateral procedures increased
by 861% and bilateral procedures increased by 254%. Thus,
we hypothesize that the rise in demand was also influenced by
the fact that the growing population of the city of Sao Paulo
is also getting older'' and more obese'®, which are import-
ant risk factors for CVD"2. This finding contrasts with the
national data, as the standardized procedure rates of VVS are
not increasing at national level®. This difference is unlikely
to be fully explained by a higher prevalence of CVD at the
municipal level compared to the national level, even on account
that the obesity prevalence in Sao Paulo is one of the lowest
for men among other Brazilian capitals and intermediate for
women'®. One possible explanation is that at the municipal
level, the public health system is able to meet the increased
demand, which may not be happening at the national level.
Another possible explanation is that outside Sao Paulo, foam
sclerotherapy to treat CVD is being performed more rela-
tively than VVS.

Unilateral procedures increased faster than bilateral ones,
becoming the most frequently performed VVS since 2016,
which was also observed in other studies'®*!. One possible
explanation for this change may be the fact that, as VVS has
been performed more frequently, the waiting lines may have
shortened; hence, more patients may have been treated for less
advanced and still unilateral disease. In addition, the popula-
tion is aging, and unilateral procedures may be safer for older
patients with more comorbidities and large varicose veins, as
they are expected to feel a greater impact from bleeding.

The low in-hospital mortality rate that we observed (0.0045%)
is similar to that observed in the national study (0.0056%).
This is likely the result of a low-risk procedure performed on a
low-risk patient, as we observed that 95% of the patients were
under 65 years of age.

The high proportion of same-day discharges corroborates the
safety of the procedure. Early complications that could explain
1.6% of procedures associated with hospital stay for 3 days or
more and the three deaths we observed are mainly due to anes-
thetic complications and bleeding, which have been reported
by other authors*. Another population-based study that eval-
uated mortality after surgery to treat CVD was the Japanese
Society for Vascular Surgery Report, which did not observe any
30-day death®. However, their sample was almost half of ours.

Even though endovenous thermoablations are getting more

popular and have shown good results>*

, they are not superior
to the VVS in all aspects**?, and their initial expenditures may
be prohibitively high*, given that the use of the endovenous
thermoablation adds at least $735 to the procedure while a
standard disposable phleboextractor costs $39. Moreover, the
Brazilian public health system does not ordinarily reimburse
them. It can be argued that endovenous thermoablations have
the advantage of earlier postoperative recovery when compared
to VVS, thus decreasing the economic burden due to lost work-
days*’. However, so does the treatment with foam sclerother-
apy, which is cheaper, with a vial cost of $2, and is a standard
treatment reimbursed by the government.

We observed an average amount of $310.82 per VVS
for the treatment of CVD, which is a relatively low amount.
Considering that the health care burden of CVD is estimated
to be 1-2% of the U.S. national budget, with more than $1
billion being spent on wound care alone®, public health care
strategies should focus on treating CVD earlier by stimulating
VVS, especially in outpatient clinics.

Limitations

As inherent in a retrospective analysis with automated data
collection, our study is limited by the loss of patient informa-
tion and eventual miscoding, which should not be significant
given the large size of our population.

Another important limitation is that data are anonymous;
therefore, we were not able to assess patients’ clinical, etiologi-
cal, anatomical, and pathological classifications or quality-of-life
scores. In addition, we were also not able to perform adjusted
analysis, and follow-up was impossible; hence, we do not know
the complication rates, the causes of death of the three indi-
viduals, and whether there were any VVS-related deaths after
discharge, due to pulmonary embolism, for example.
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In addition, we were unable to distinguish how many patients
were treated, because we only had access to the total number of
procedures and some patients may have undergone more than
one VVS — two unilateral procedures or even two bilateral pro-
cedures, given the long study period. We also do not know how
many of the procedures involved saphenous treatment and how
much was paid for each type of procedure. Moreover, govern-
mental reimbursement is based on a fixed compensation table
and may not reflect actual hospital expenses.

Despite these limitations, this is a comprehensive and
detailed epidemiological analysis of VVS for the treatment of
CVD, analyzing objective and compulsorily recorded data in
the public data. Our findings show patients’ demographics
and procedure trends and highlight the safety of the treatment.

CONCLUSION

In a city whose population surpasses that of some European
countries, surgeries to treat CVD were frequent and totaled
66,577 in 11 years, demanding $20,693,437.94 from the pub-

lic health system, which is a relatively low cost.
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