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Correlation between presence of lower limb varicose
veins and deep venous thrombosis

Correlagdo entre a presenga de varizes de membros inferiores e
trombose venosa profunda
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The association between presence of lower limb
varicose veins and occurrence of deep venous
thrombosis (DVT) is a controversial subject in the
literature. This issue emerged from studies that
attempted to determine the risk factors for DVT
(primarily postoperative DVT) to guide use of DVT
prophylaxis and, in parallel, from research into
superficial venous thrombosis (SVT, also known as
superficial thrombophlebitis), since it can course with,
or may be linked to, DVT. The controversy arises
because the studies that investigated this association
were limited by numerous problems that preclude a
reasonable degree of certainty. In theory, the most
appropriate study design for investigation of the
association between a risk factor (e.g., lower limb
varicose veins) and a disease (e.g., DVT) is the cohort
study. However, this study design has not been used
to prove the association. A slightly lower degree of
reliability is afforded by control studies, in which we
start with patients who have the disease and search
for risk factors for its development. This is the design
used by the majority of studies into the subject.

Two case-control population studies investigated the
association between varicose veins and DVT: Heit et al.!
and Miiller-Biihl et al.,? published in 2002 and 2012,
respectively. The study by Heit et al.,! investigated
a total of 1,250 patients over a 25-year follow-up
period, divided into two groups: 625 people with DVT
and pulmonary embolism (PE) were compared with
625 people in a control group without DVT or PE.
Using multivariate logistic analysis, they found an
association between presence of varicose veins and
development of DVT and/or PE of the order of 4 times
for patients under the age of 45 years and 2 times for
those over 60 years, although there was no longer
an association beyond 75 years of age. The study

defined patients with varicose veins as those who
had varicose veins or who had undergone some type
of procedure for treatment of varicose veins, such
as surgery or sclerotherapy. Unfortunately, the time
clapsed between the procedure and detection of DVT
and/or PE was not reported. Therefore, what is
associated with the increased risk of DVT and PE is
not just presence of varicose veins at the time of the
event, but a previous history of varicose veins and
surgical procedures because of the condition. It is
possible that the discrepancy between the odds ratios
for the different age groups may be because of the
disproportionate rates of invasive procedures to treat
varicose veins, since beyond 60 years the proportion of
patients treated with surgery or sclerotherapy reduces
because of the risks of surgery. This uncertainty is
compounded further because the incidence of DVT
after surgery for varicose veins is also unknown,
although it is presumed to be below 1%. A 2013 study
by Testroote and Wittens,* based solely on a systematic
search of PubMed, found three prospective studies
that tested for DVT during the postoperative period
after varicose vein surgery using Doppler ultrasound,
but only screened patients with signs and symptoms
of DVT. These studies suggested that the incidence
of DVT after varicose vein surgery was possibly
5 to 10 times greater than had been presumed.
Miiller-Biihl et al.?> conducted a retrospective
study of 83,143 patients, using an ICD (International
Classification of Diseases) codes register maintained
by a University Hospital in Germany to correlate
presence of varicose veins with DVT and SVT. They
demonstrated a relationship, detecting DVT incidence
rates of 5.6% vs. 0.9% and SVT rates of 2.1% vs. 0.4%,
comparing patients with and without varicose veins.
Both comparisons were statistically significant.
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However, the study’s methodological limitations
(retrospective and based on ICD data that could be
imprecise) and indications that the study population
did not reflect the true situation (since just 3% of the
total number of individuals assessed were diagnosed
with lower limb varicose veins whereas the prevalence
is known to be 10 times greater than this in the general
population) prevents us from confirming the accuracy
of this association with a high degree of certainty.

When discussing this subject, we cannot omit to
mention studies that have suggested that presence
of varicose veins is a risk factor for DVT when
associated with surgical procedures. A 2016 paper
by Tan et al.* presented a systematic review with
meta-analysis of the incidence and risk factors of venous
thromboembolism in patients in the postoperative
period after orthopedic surgeries below the level
of the hips, found a correlation between venous
thromboembolism and presence of varicose veins,
with a relative risk of 3.07 (range: 1.12 to 8.47).
In the review, this result was from two different
studies with a moderate degree of heterogeneity, from
case-control studies, for which the risk of bias was
not analyzed, and with a wide confidence interval as
a result. In other words, the evidence generated had
low and very low levels of certainty.

Zhang et al.’ conducted a systematic review with
meta-analysis of risk factors for venous thromboembolism,
in this case after hip and knee joint replacements,
which found a correlation between the presence of
varicose veins and symptomatic and asymptomatic
venous thromboembolism. In this study, there were
also two retrospective studies, with a high degree of
heterogeneity and a wide confidence interval, in other
words evidence with a very low degree of certainty.
Kakkar etal.® conducted a study of the incidence of DVT
during the postoperative period after gynecological
surgery, finding that presence of varicose veins was an
independent factor in development of DVT. Sue-Ling et al.”
studied 128 patients in the postoperative period after
abdominal surgery and also listed presence of varicose
veins as an independent factor in development of DVT.
Clayton et al.® studied 124 patients in the postoperative
period after gynecological surgery via abdominal and
vaginal access, analyzing the incidence of DVT with
the aim of identify risk factors and developing a risk
score for DVT. The patients studied were not given DVT
prophylaxis during the postoperative period. Presence
of varicose veins was one of the risk factors related
to development of DVT. The studies conducted by
Kakkar, Sue-Ling, and Clayton all used radiolabeled
anti fibrin antibody for diagnosis of DVT, which is a
test that has been abandoned because of low sensitivity,
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low specificity, and technical difficulties.” When
discussing DVT and lower limb varicose veins, we
cannot leave out SVT (thrombophlebitis), since it is
known that there is a correlation between presence of
varicose veins and development of SVT and, in some
cases, progression to DVT.

Finally, one option for elucidating this issue would
be to conduct a randomized clinical trial recruiting
patients with lower limb varicose veins and comparing
surgical treatment against conservative treatment
with presence of DVT in both groups over the long
term as one of the outcomes. This would reveal the
incidence of DVT during the postoperative period
after varicose vein treatment, the incidence of DVT
in a group managed conservatively, and the possible
prophylactic effect for DVT and PE of operating on
varicose veins and would enable mortality in both
groups to be estimated.

REFERENCES

1. Heit JA, Silverstein MD, Mohr DN, Petterson TM, O’Fallon WM,
Melton L 3rd. Risk factors for deep vein thrombosis and pulmonary
embolism: a population-based case-control study. Arch Intern Med.
2000;160(6):809-15. http://dx.doi.org/10.1001/archinte.160.6.809.
PMid:10737280.

2. Miiller-Biihl U, Leutgeb R, Engeser P, Achankeng EN, Szecsenyi JLG,
Laux G. Varicose veins are a risk factor for deep venous thrombosis
in general practice patients. Vasa. 2012;41(5):360-5. http://dx.doi.
org/10.1024/0301-1526/a000222. PMid:22915533.

3. Testroote MJG, Wittens CHA. Prevention of venous
thromboembolism in patients undergoing surgical treatment of
varicose veins. Phlebology. 2013;28(Suppl 1):86-90. http://dx.doi.
org/10.1177/0268355512475121. PMid:23482541.

4. TanL, QiB, YuT, Wang C. Incidence and risk factors for venous
thromboembolism following surgical treatment of fractures below
the hip: A meta-analysis. Int Wound J. 2016;13(6):1359-71. http://
dx.doi.org/10.1111/iwj.12533. PMid:26936798.

5. Zhang), Chen Z, Zheng), Breusch SJ, Tian J. Risk factors for venous
thromboembolism after total hip and total knee arthroplasty: a
meta-analysis. Arch Orthop Trauma Surg. 2015;135(6):759-72.
http://dx.doi.org/10.1007/500402-015-2208-8. PMid:25854654.

6. Kakkar VV, Howe CT, Nicolaides AN, Renney JTG, Clarke MB.
Deep vein thrombosis of the leg. Is there a “high risk” group?
Am | Surg. 1970;120(4):527-30. http://dx.doi.org/10.1016/S0002-
9610(70)80023-X. PMid:4097038.

7. Sue-Ling HM, Johnston D, McMahon M), Philips PR, Davies
JA. Pre-operative identification of patients at high risk of deep
venous thrombosis after elective major abdominal surgery.
Lancet. 1986;1(8491):1173-6. http://dx.doi.org/10.1016/S0140-
6736(86)91158-X. PMid:2871419.

8. ClaytonJK, AndersonJA, McNicol GP. Preoperative prediction of
postoperative deep vein thrombosis. BMJ. 1976;2(6041):910-2.
http://dx.doi.org/10.1136/bm;j.2.6041.910. PMid:974658.

9. Houshmand S, Salavati A, Hess S, Ravina M, Alavi A. The role of
molecular imaging in diagnosis of deep vein thrombosis. Am |
Nucl Med Mol Imaging. 2014;4(5):406-25. PMid:25143860.

Cacione et al. ] Vasc Bras. 2020;19:¢20200081. https://doi.org/10.1590/1677-5449.200081 2/3


https://doi.org/10.1001/archinte.160.6.809
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10737280&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10737280&dopt=Abstract
https://doi.org/10.1024/0301-1526/a000222
https://doi.org/10.1024/0301-1526/a000222
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22915533&dopt=Abstract
https://doi.org/10.1177/0268355512475121
https://doi.org/10.1177/0268355512475121
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23482541&dopt=Abstract
https://doi.org/10.1111/iwj.12533
https://doi.org/10.1111/iwj.12533
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26936798&dopt=Abstract
https://doi.org/10.1007/s00402-015-2208-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25854654&dopt=Abstract
https://doi.org/10.1016/S0002-9610(70)80023-X
https://doi.org/10.1016/S0002-9610(70)80023-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4097038&dopt=Abstract
https://doi.org/10.1016/S0140-6736(86)91158-X
https://doi.org/10.1016/S0140-6736(86)91158-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2871419&dopt=Abstract
https://doi.org/10.1136/bmj.2.6041.910
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=974658&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25143860&dopt=Abstract

Varicose veins and DVT

Correspondence

Daniel Guimaraes Cacione

Universidade Federal de S&o Paulo — UNIFESP, Escola Paulista de
Medicina — EPM

Rua Borges Lagoa, 754 - Vila Clementino

CEP 04038-001 - Sao Paulo (SP), Brasil

Tel: +55 (11) 5576-4848

E-mail: cacione@unifesp.br

Author information

DGC - Affiliate professor, Disciplina de Cirurgia Vascular e
Endovascular, Departamento de Cirurgia, Escola Paulista de Medicina
(EPM), Universidade Federal de Sao Paulo (UNIFESP).

FCN - 6th-year student of Medicina, Escola Paulista de Medicina
(EPM), Universidade Federal de Sao Paulo (UNIFESP).

JCCBS - Full professor; Tenured professor; Chief, Departamento de
Cirurgia; Member, Disciplina de Cirurgia Vascular e Endovascular,
Escola Paulista de Medicina (EPM), Universidade Federal de Sdo
Paulo (UNIFESP).

Cacione et al. ] Vasc Bras. 2020;19:¢20200081. https://doi.org/10.1590/1677-5449.200081 3/3



