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The role of transillumination phleboscopy in the
planning of cosmetic operations for varicose veins
O papel da fleboscopia por transiluminação no planejamento de
cirurgias estéticas de varizes
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Abstract

Resumo

Background: The cosmetic treatment of varicose veins is the main
activity of most vascular surgeons in Brazil. In order to obtain satisfactory cosmetic results, careful planning of varicose vein operations is necessary.

Contexto: O tratamento estético de varizes é a principal atividade
da maioria dos cirurgiões vasculares do Brasil. Para se obter resultados
estéticos satisfatórios, é necessário um planejamento adequado da cirurgia de varizes.
Objetivo: A marcação (ou “mapeamento”) das varizes com tinta
indelével é uma etapa essencial do planejamento das cirurgias de varizes
dos membros inferiores com finalidade estética. Neste estudo, é avaliado
o papel da fleboscopia por transiluminação na marcação pré-operatória
de varizes.

Objective: Marking (or “mapping”) the varicose veins with indelible ink is an essential step in planning cosmetic surgeries for lower limb
varicose veins. In the present study, the role of transcutaneous phleboscopy (TcPh) in planning varicose vein operations is evaluated.

Métodos: Uma série de 100 pacientes consecutivas, todas do sexo
feminino, foram avaliadas através de fleboscopia por transiluminação,
como parte do planejamento de suas operações de varizes. Do total de 171
membros com varizes, 71 pacientes tinham varizes bilaterais e 29 tinham
varizes unilaterais. Em todos os casos, a marcação das varizes a serem
operadas seguiu o mesmo protocolo. Na primeira etapa, as varizes foram
marcadas de forma tradicional, por inspeção e palpação, com as pacientes
de pé, usando canetas de tinta indelével de cor preta. Na segunda etapa, as
pacientes assumiram a posição de decúbito e as varizes foram re-marcadas, com o auxílio da fleboscopia por transiluminação, com tinta de cor
vermelha ou azul. Em seguida, foram comparadas as marcações pelos
dois métodos.

Methods: A series of 100 consecutive patients, all female, were
evaluated with TcPH as part of their varicose vein operations planning. A
total of 171 limbs with varicose veins (71 bilateral and 29 unilateral) were
evaluated. The process of marking the varicose veins followed the same
protocol in all cases. Firstly, the varicose veins were marked by inspection and palpation, with the patient standing, using an indelible black ink
pen. Secondly, with the patients resting in supine and prone positions, the
varicose veins detected with TcPh were marked again with red or blue
ink. The marks made by the two methods were then compared.
Results: In 41 patients, for a total of 80 limbs (46.8%), the marks
were altered after use of TcPh. Reasons for such changes were: 1) identification of other varicose veins; 2) identification of reticular veins draining complex telangiectasias; and 3) changes in the position of the marks
placed with the patient standing.

Resultados: Em 41 pacientes, totalizando 80 membros (46,8%),
foram alteradas as marcações depois da fleboscopia por transiluminação.
Os motivos para as alterações foram: 1) identificação de novos trajetos
varicosos; 2) identificação de veias de drenagem de telangiectasias complexas; e 3) mudanças no trajeto de varizes marcadas da forma tradicional.

Conclusions: TcPh has altered the planning of varicose vein surgeries in 46.8% of all limbs evaluated, especially when the patients had
complex telangiectasias, associated with reticular varicose veins.

Conclusões: A fleboscopia por transiluminação alterou o planejamento da cirurgia de varizes em 46,8% dos membros avaliados, especialmente quando as pacientes tinham telangiectasias complexas associadas
a varizes reticulares.
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Introduction
The treatment of varicose veins is the most common
procedure performed by vascular surgeons in Brazil.1 The
most common indication for treating varicose veins is cosmetic surgery. Consequently, the cosmetic treatment of
varicose veins is the most common procedure performed
by Brazilian vascular surgeons, especially in private practice.
Superior cosmetic results in the treatment of varicose
veins depend on surgical technique, as well as on adequate
planning of the operation. Treatment planning consists of a
thorough clinical examination, evaluation of venous anatomy and pathophysiology by non-invasive methods
(Doppler ultrasonography) and the accurate marking (or
“mapping”) of the veins to be removed at operation. Transcutaneous phleboscopy (TcPh) is a method that has been
used over the past decade for marking varicose veins prior
to an operation.2,3 TcPh employs monochromatic light to
transilluminate the skin and subcutaneous tissue, where
the varicose veins are located. In the literature, there is no
objective evidence for the usefulness of TcPh in varicose
vein treatment planning. The objective of this study is to
present a preliminary evaluation of the role of TcPh in
planning the surgical treatment of varicose veins.
Patients and methods
A series of 100 consecutive patients, all female, with
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had bilateral and 29 had unilateral varicose veins, comprising 171 limbs for evaluation.
The TcPh equipment consists of two light sources (diodes) that produce monochromatic orange light (Figure 1).
The equipment used in this study was an R. El-Hosni phleboscope® (made by Laktron, Londrina, Brazil) that has a
variable intensity analogical gauge to control brightness of
the light beams.
The patient was examined lying in a supine or prone
position. The diodes were placed in contact with the skin in
symmetric positions to ensure its transillumination. During the exam, room light was reduced to a minimum to
enhance vein visibility (Figure 2).
The same protocol was applied to all patients by one of
the authors (RRM). The process of marking the varicose
veins to be removed followed two steps: firstly, with the
patient standing, the varicose veins were identified by the
traditional methods of inspection and palpation and marked with an indelible black ink marking pen; secondly, the
patient was asked to lie flat in supine and prone positions.
Room lights were turned off. The varicose veins were again “mapped,” using the TcPh device, this time with a red or
blue ink marking pen.

mean age of 39±6.2 years, ranging from 23 to 71 years,
were prospectively evaluated with TcPh as part of their varicose vein surgery planning. Out of the total, 71 patients

The marks made in the first and second steps were
then compared (Figure 3). The significance of the differences between the two methods of marking was estimated by
the McNemar test. The level of significance was set at
0.05.

Figure 1 - Transillumination phleboscopy device

Figure 2 - TcPh device in use, showing the two diodes and a vein
identified by transillumination
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Table 1 - Differences observed after TcPh
Presence of differences (n = 80)

Figure 3 - A) Veins marked by traditional method; B) vein
marked by TcPh

Results
A total of 171 lower limbs were evaluated. There were
differences between the two methods of marking in 80
limbs (46.8%) (p < 0.01). The differences observed were
classified into three types: 1) identification of additional
varicose veins by the TcPh method in 39 limbs (22.8%); 2)
identification of reticular varicose veins draining complex
telangiectasias in 55 limbs (32.2%); and 3) changes in the
position of the veins marked by the traditional method in
32 limbs (18.7%).
In 52 cases, one type of difference was observed; in 10
cases, two types of difference were observed; and in 18 cases, all three types of differences were observed. Thus, the
total number of differences observed in 171 lower limbs
was 123 (73.7%) (p < 0.01) (Table 1).
Discussion
The surgical treatment of varicose veins for cosmetic
reasons differs from surgical treatment for other indications by creating the expectation of a subjective esthetic result. In the patient’s eyes, her legs will look better after the
surgery. In order to obtain such expected results, the surgeon must employ all available methods that can enhance
such cosmetic results. Experience has shown that, in varicose vein surgeries, superior cosmetic results depend on
flawless surgical technique, as well as on adequate planning of the surgery.4
Planning of varicose vein surgeries has evolved over
the past 2 decades. The greatest advance has been the introduction of Doppler ultrasonography (or duplex scanning) in the preoperative evaluation of varicose veins.5-10

Single (n = 52)

Associated (n = 28)

Additional varicose
veins (n = 39)

20

01*

Reticular varicose
veins (n = 55)

27

09†

Changes in vein position (n = 32)

05

18‡

* Association of additional varicose veins and reticular varicose
veins.
†
Association of reticular varicose veins and changes in vein position.
‡
Association of all three types of differences.

The method, which uses ultrasound technology to form
images of the veins and the Doppler effect to analyze blood flow, allows the localization of dilated veins and detection of reflux in saphenous veins, their tributaries and in
perforating veins. The information obtained with Doppler
ultrasonography, along with clinical examination, allows
the surgeon to decide which veins should be removed and
which veins should be preserved at surgery. Most authors
favor routine use of Doppler ultrasonography in planning
varicose vein surgery;5,6,9,10 a few disagree.11,12 In Brazil, a
preoperative Doppler ultrasound of the lower limbs is performed in almost every patient undergoing varicose vein
surgery.1,4
Planning of the surgery actually occurs at the moment
of “mapping” the veins to be removed. Traditionally, the
vascular surgeon asks the patient to stand on a platform
and marks the visible or palpable veins with an indelible
ink marking pen. In patients with dark skin or a thick layer
of subcutaneous tissue, it can be sometimes quite difficult
to detect the varicose veins. Under these circumstances, a
method that allows visualization of the veins underneath
the skin might be useful. For at least 30 years, pediatricians
and anesthesiologists have resorted to transillumination of
the skin and subcutaneous tissue to locate veins for puncture in infants and babies.13 In 1998, Weiss and Goldman
suggested use of transillumination with a monochromatic
light source to locate veins, prior to varicose vein surgeries.2 In Brazil, El-Hosni Jr. presented the first results with a
device developed by himself and named the technique
“phleboscopy by transcutaneous illumination.” Subsequently, the same author patented the device and published
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the first series of patients treated with the new method of
preoperative marking of varicose veins.14 Another device
used for the same purpose is the “Vein ViewerGS” (Luminetx®, Memphis, USA), which uses near-infrared light absorbed by a sensor and processed by a computer to project
a virtual image of the subcutaneous veins on the skin. The
drawback of this sophisticated device is its cost, which is
approximately 20 times higher than the TcPh device made
in Brazil.
The present study is the first attempt to prospectively
and objectively study the usefulness of TcPh in planning
varicose vein operations. The varicose veins were sequentially marked by the traditional clinical method and by
using TcPh. The differences between the two methods of
marking were compared and analyzed. In 46.8% of the cases, TcPh changed surgery planning, either by identifying
other veins not marked by the traditional method or by providing the surgeon with a more accurate location of the veins to be removed. The most common change was the
identification of reticular veins draining complex telangiectasias, which were not visible at inspection and therefore
would not have been included in operative planning. It
should be emphasized that all operations of the current series were performed for cosmetic reasons. Those reticular
draining veins identified only by TcPh, if not removed, can
account for poor cosmetic results after a surgery1 (Figure 4).
An unexpected finding, observed in 32 limbs (18.7%),
was a change in vein position, when the patient switched
from the standing to the supine or prone position. This finding has practical significance, because the patient is always operated in a lying position and the markings should
be placed exactly over the varicose veins to make their removal easier.
An observation not included in the section Results was
the difficulty of determining whether some of the veins detected only by TcPh were actually varicose veins. By definition, varicose veins are dilated and tortuous. The authors
decided to mark only tortuous veins for removal, sparing
the straight veins.
Another observation is that TcPh allows marking the
veins of patients with all shades of skin, because the monochromatic light emitted by the TcPh diodes is little absorbed by skin melanin.14 Heat radiation generated by the

Figure 4 - Draining reticular veins of complex telangiectasias
identified by TcPh

diodes is small and does not cause discomfort, even in patients with dark skin.
The results of this preliminary study allow the authors
to state that TcPh seems to be a safe and effective method
of planning cosmetic surgeries for varicose veins. Further
studies are necessary to confirm this statement.
Conclusion
Transillumination phleboscopy changed surgical
planning in 46.8% of the limbs evaluated in the present series, especially in patients with complex telangiectasias associated with reticular veins. As a consequence of this
preliminary study, it can be stated that the method has proved useful in planning cosmetic surgeries for varicose veins.
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