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Endovascular treatment of central vein occlusion in patients
with functioning arteriovenous fistulas

Tratamento endovascular de doenga oclusiva venosa central com fistula arteriovenosa
funcionante

Alex Aparecido Cantador' 2, Lucas Lembranca Pinheiro' (2, Ana Terezinha Guillaumon™

Abstract

Background: The increased survival of dialysis patients and the inability to obtain sufficient organs to meet demand
for transplantation, compounded by poor access to health services, have caused the transplant waiting lists to grow,
extending the time spent using central venous accesses for hemodialysis. The most common etiology of central
vein stenosis is prolonged central venous access, due to intimal injuries caused by the presence of the catheter.
Objectives: To assess the results of angioplasty to treat central vein occlusion in patients with functioning peripheral
arteriovenous fistulas. Methods: Retrospective cohort study with review of medical records from 47 patients with
stenotic or occlusive lesions. Patients were assessed at 30 days, 6 months, and 1 year after recanalization or correction
of stenosis with transluminal percutaneous angioplasty (TPA) or TPA/stenting. Results: Stenotic lesions were detected
in 25 patients (53%) and occlusions were found in 22 (47%) patients. TPA with stenting was used in 64% of patients
and balloon angioplasty in isolation was used in 36%. Analysis of clinical results showed a high rate of early clinical
improvement (30 days), seen in 82% of patients (confidence interval [Cl] 71-93%). After 1 year of follow-up, the
primary patency rate was 57% and the assisted primary patency rate was 72% (Cl 57-84%). Conclusions: Endovascular
treatment of central vein stenosis or occlusions suggests clinical improvement of symptoms and adequate rates of
patency at 1 year, notwithstanding the limited sample size.
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Resumo

Contexto: A maior sobrevida dos doentes dialiticos somada a incapacidade de obtengao de 6rgaos suficientes para
atender a demanda, bem como a dificuldade de acesso aos servigos de satde, levou ao aumento da fila para transplante
e ao prolongamento do tempo de utilizagdo do acesso venoso central para hemodidlise. A etiologia mais comum
de estenose de veia central é 0 acesso venoso central prolongado, pelas lesdes intimais decorrentes da presenga do
cateter. Objetivos: Avaliar resultados de angioplastia para tratamento de doenca oclusiva venosa central com fistula
arteriovenosa periférica funcionante. Métodos: Estudo tipo coorte retrospectivo com revisdo de prontuarios de 47
doentes com lesGes estenoticas ou oclusivas. A avaliagdo dos doentes foi realizada em 30 dias, 6 meses e 1ano apds
arecanalizagdo ou corregdo da estenose com ATP ou ATP/aplicagdo de stent. Resultados: Lesdes estendticas foram
encontradas em 25 doentes (53%), e oclusdes, em 22 (47%) doentes. A angioplastia percutanea transluminal (ATP) com
stent foi utilizada em 64% dos doentes, e angioplastia isolada com baldo, em 36% deles. A anlise de resultados clinicos
mostrou elevada taxa de melhora clinica precoce (30 dias) em 82% dos doentes (intervalo de confianca [IC] 71-93%).
Apos 1ano de seguimento, a taxa de perviedade primaria foi de 57%, e a taxa de perviedade primaria assistida foi de
72% (IC 57-84%). Conclusdes: O tratamento endovascular das estenoses ou oclusdes de veia central sugere melhora
clinica dos sintomas e taxas adequadas de perviedade no periodo de 1ano, apesar da limitagdo no tamanho amostral.
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INTRODUCTION

The aging global population, the increased survival
of patients with renal failure, and the shortage of
organ donors have contributed to patients spending
longer periods on hemodialysis. Despite the technical
recommendations, it is known that poor planning
and restricted access to health services (leading to
delayed referral) results in the majority of patients
being seen by a nephrologist at late stages. As a
consequence, the great majority of patients begin
renal replacement therapy with access obtained via
a central venous catheter, which should only be used
for short periods and as a temporary measure, but
actually remains their only route for hemodialysis
access for long periods. This scenario is common
both in developing countries and also in those with
high development indices.!

This situation has irreparable consequences for
patients since, in addition to increasing the rate
of complications, it is also the principal culprit of
emergence of central vein occlusion.?

In this population, central vein stenosis or occlusion
reaches alarming levels, with incidence rates close
to 50% during renal replacement therapy reported
in some series.’

There are several theories with regard to the origin
of this condition, ranging from displacement of the
rib cage during respiratory movements to intimal
microlesions caused during insertion of the central
catheter. Despite these disagreements, it has been
proven that catheter location is the primary agent
related to development of stenosis and that catheters
in the subclavian vein will progress to central vein
stenosis in 50% of cases.*

When a patient receives hemodialysis via an
arteriovenous fistula (AVF) in an upper limb and
has stenosis or occlusion of the ipsilateral central
vein, the limb enters a state of venous hypertension,
with symptoms of pain, impaired mobility, and
highly significant signs of edema including clubbing,
sometimes accompanied by altered perfusion of the
limb and presence of ulcers associated with venous
hypertension.

It should be remembered that presence of central
vein stenosis in dialysis patients with functioning AVFs
interferes with full hemodialysis and increases rates
of admission, complications, and death. However,
while the option of ligating the AVF may resolve
the symptoms in the affected limb, it is not always
possible to construct a new AVF (since the contralateral
central veins and even those in the lower limbs may
be compromised). In view of this, endovascular
treatment of stenosis or occlusion of the central vein
may be an option to improve the symptoms of venous
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hypertension and maintaining the AVF functional,
particularly in patients with multiple failed accesses,
while they wait for the chance of transplantation.

OBJECTIVE

The objective of this study is to evaluate clinical
improvement and patency outcomes in patients with
functional peripheral AVFs who underwent angioplasty
to treat central vein occlusion.

METHODS

A retrospective cohort study was conducted with
data from the medical records of 47 patients with an
active AVF in an upper limb and clinical status of
venous hypertension who had undergone endovascular
treatment for central vein occlusion. Endovascular
treatment is preferred in these cases at the service in
question and treatment by ligature of the AVF is only
performed in cases in which endovascular treatment
fails. This study was approved by the institution’s
Research Ethics Committee, CAAE number:
33327520.6.00005404, decision number 4.127.198.

The study included all dialysis patients with
an active AVF in an upper limb and with clinical
status of venous hypertension in the limb who had
undergone endovascular treatment with angioplasty of
a central vein ipsilateral to the AVF (subclavian vein
or brachiocephalic trunk), with or without stenting,
from January 2010 to January 2015.

Initially, 53 patients were assessed, but six were
excluded from the study. The exclusion criteria
were absence of follow-up for a minimum of 1 year
after endovascular treatment or stenosis in the AVF
anastomosis or stenosis of peripheral veins (Figure 1).

Demographic variables were analyzed and the
following outcomes were defined: technical success
(defined as recanalization of occlusions and absence
of residual stenosis exceeding 30%), patency when
followed-up with vascular echography with Doppler (at
30 days, 6 months, and 1 year), clinical improvement
(defined as improvement of signs and symptoms of
venous hypertension in the limb with the AVF), and
reintervention rate.

The procedures were performed via venous
access to the AVF limb, with insertion of a 6F
introducer and peripheral and central phlebography,
confirming stenosis or occlusion of the subclavian
vein or the brachiocephalic vein ipsilateral to the
AVF. Anticoagulation was administered with 5,000 UI
of unfractionated heparin and a 0.035” hydrophilic
guidewire was used to perform maneuvers to cross
the lesion. Next, a high pressure balloon was used to
perform angioplasty at the site of stenosis or occlusion.
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CHARACTERISTICS
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BRACHIOCEPHALIC: 53%; OTHERS: 10%

Figure 1. Flow diagram showing the total number of patients and the number of patients excluded together with their characteristics.

SAH= systemic arterial hypertension, DM = diabetes mellitus.

Control phlebography was performed after removal
of the balloon and again after 15 minutes. In cases
with residual stenosis exceeding 30%, angioplasty
was performed again, using a self-expanding stent.
Patients were discharged on the day after the procedure
with prescriptions for dual antiaggregation with
acetylsalicylic acid (ASA) and clopidogrel to be
taken for at least 30 days.

The 47-patient sample is limited since, considering
a 5% error, primary assisted patency of 72%, 82%
clinical benefit, and a population of 800 patients
(approximately the prevalence of central vein
occlusion in the Campinas metro area), a sample size
of 224 patients would be adequate to analyze assisted
primary patency and 165 patients would be needed to
analyze the benefit of clinical improvement.

RESULTS

The total number of cases assessed from the period
specified above was 47 patients, 31 (66%) men and
16 (34%) women, with a mean age of 58.97 years.
The mean time using an AVF prior to endovascular
treatment was 39 months. The mean time to endovascular
treatment from onset of clinical status of venous
hypertension in the limb was 10.4 months.

In this sample, 46 (97%) patients were hypertensive,
17 (36%) were diabetic, and 13 (27.3%) were smokers.
There were no losses to follow-up during the study
period.

Assessing the characteristics of the lesions,
25 patients (53%) had stenosis, while 22 patients (47%)
had occlusions. The site of treatment was innominate

RC
17%

BB
20%

Figure 2. Percentages of types of AVF. RC = radiocephalic,
BC = brachiocephalic, BB = brachiobasilic.

veins in 57% of cases and subclavian veins in 43%.
No cases of superior vena cava occlusion were treated.
The site treated had no influence on improvement of
symptoms or on patency.

The most common type of AVF was from brachial
artery to cephalic vein, in 53% of cases (Figure 2).

Evaluating the outcome, we observed a high technical
success rate for the group with stenotic lesions (92%)
and those with occlusive lesions (54%) (Figure 3).

Analyzing the types of treatment used, we observed
that transluminal percutaneous angioplasty (TPA)
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with stenting was used in the majority of patients
studied (64%) while balloon angioplasty alone was
used in 36%. We observed clinical improvement of
signs and symptoms in the immediate postoperative
period (iPO) in 78% of cases. Of these cases that
exhibited improvement in signs and symptoms of
venous hypertension during the iPO, stenting was
used in 73% and angioplasty alone in 27%.

Analysis of the clinical results considered
improvement of signs and symptoms of edema and
pain in the limb and also resolution of ulcers associated
with venous hypertension in some cases, finding a
high rate of early clinical improvement (30 days), in
82% of patients (confidence interval [CI] 71-93%),
which remained adequate at 1 year.

Figure 4 shows an example of a case of central
vein occlusion treated with success.

Finally, Kaplan-Meier plots were also analyzed
(Figure 5). The mean follow-up time was 16.9 months,
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and 11 patients (23%) needed reinterventions because
of re-stenosis. At 6 months postoperative, the primary
patency rate was 72% and assisted primary patency
was 81%. At 1 year follow-up, the primary patency
rate was 57% and the assisted primary patency rate
was 72% (CI 57-84%). Postoperative follow-up was
conducted with vascular echography with Doppler at
30 days, 6 months, and 1 year after treatment.

DISCUSSION

Although central vein stenosis has a high prevalence
in specific populations (dialysis patients), there
are still several controversial points in relation to
management of this disease. Studies of the subject
use divergent definitions of stenosis and therapeutic
success and there is also a lack of agreement on the
methods used for imaging and follow-up of patients
who undergo endovascular treatment. Nevertheless,
there is consensus that endovascular treatment should

INTRAOPERATIVE TECHNICAL SUCCESS

100%

92%

90%

80%

70%

60%

50%

40%

30%

20%

10%

STENOSIS

54%

OCCLUSION

Figure 3. Intraoperative technical success of treatment for stenotic and occlusive lesions.
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PRIMARY PATENCY AND ASSISTED PRIMARY PATENCY RATES

—o—Primary  —m— Assisted Primary

91% (43)

80% 85% (40)

30 DAYS

1% (38)

72% (34)

72% (34)

57%(27)

6 MONTHS 1YEAR

Figure 5. Primary patency and assisted primary patency rates according to a Kaplan-Meier plot, showing the percentage of patients
and the absolute number of patients at risk of the event in parentheses.

always be preferred, whether with balloon angioplasty
or with angioplasty and stenting. With technological
improvements and new types of materials, guidewires,
catheters, and stents, affording easier access and
navigability in this segment, it is consensus to prefer
the minimally invasive, endovascular approach.
The National Kidney Foundation (NKF) recommends
endovascular treatment as the first choice option for
management of central vein occlusion.*

The characteristics of the high capacitance venous
system are different from those of the arterial bed
frequently treated by vascular surgeons. Stenosis of veins
must be significantly greater to generate hemodynamic
repercussions since drainage via collateral routes is more
common. Nevertheless, these collateral veins cannot
normally maintain the AVF functional and patent for
long periods of time, to the extent needed to enable
an adequate hemodialysis session to be completed.

Additionally, it has been proven that presence of
a stent can provoke an inflammatory reaction, with
cell proliferation, increasing the degree of stenosis
even further in just a few months. These findings bear
out the initial assertion that treatment should always
be guided by symptoms or by whether the condition
is compromising the dialysis process.

The definitions found in academic circles, and also
in previous studies, demonstrate that primary patency
and primary assisted patency rates vary widely between
series and can range from 23% to 64%.3 It is therefore
difficult to make a precise comparative analysis, since
there is no standardization of concepts, definitions, or
methodological processes between studies.

Patients treated at the reference service were
investigated with a protocol employing a noninvasive
pre-procedure imaging method (color Doppler
ultrasonography) and treatment was only indicated
if there were clinical symptoms, as mentioned above.
During the endovascular operation, we started with
phlebography in order to better guide correction of
the stenosis and recanalizations. Initially, treatment
was performed with balloon angioplasty alone and
only in cases with residual stenosis exceeding 30%
on control phlebographs (acquired after removal of
the balloon and 15 minutes later) were self-expanding
stents implanted, followed by balloon angioplasty
again. At the end of the procedure, we conducted
a final control angiographic examination. During
the postoperative assessment of results, we again
employed noninvasive imaging exams (color Doppler
ultrasonography) at 1, 6, and 12 months.

Recommendations exist supporting stenting re-
stenotic lesions or those in which there is residual
stenosis after the first procedure.” This recommendation
takes into consideration the characteristics of venous
lesions, which exhibit more elastic behavior, with
early retraction, unlike arterial lesions, which have
a more vigorous fibroelastic matrix.®

In a Brazilian study conducted at the Universidade
Estadual de Londrina with a sample of 25 patients by
Silvestre et al.,’ the result observed was 80% patency
with reinterventions after 6 months. In an international
study conducted in Belgium with a sample of 97 patients
by Hongsakul et al.,'® the result observed was 77.3%
patency with reinterventions after 6 months. Both the
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studies mentioned exhibited results similar to those
observed in our series. Comparison of the data of this
study with other series in the literature revealed that
they are concordant.®!!-1¢

In a systematic review conducted by Xiyang
Chen et al. in Washington in December 2020 analyzing
twelve randomized controlled studies and four
cohort studies,!” the authors observed significant
increases in primary patency for patients treated
with paclitaxel-coated balloons compared to those
treated with conventional balloons. This benefit was
not only observed in cases of stenosis in AVFs, but
also in cases of stenosis/occlusions of central veins.
The analysis of central veins was conducted on a
subset of two studies.

Arecent systematic review published in the Journal
of Vascular Surgery: Venous and Lymphatic Disorders
in September 2021 by Andrawos et al.'® analyzed nine
case series and eight cohort studies, observing 60%
overall primary patency at 1 year. Cases treated with
stents exhibited superior primary patency, considering
a follow-up period of up to 2 years and, in the majority
of cases treated with stents (301 out of 345 patients),
stenting was preceded by balloon angioplasty, with
stents used in cases with residual stenosis or recoil.
One significant limitation of the review identified by
its authors was the absence of high quality evidence
(randomized and controlled studies) available in
the literature. They also suggested that adjuvant
techniques such as use of intravascular ultrasound
(IVUS) and drug-coated balloons and also better use
of antiaggregation and anticoagulation could improve
treatment patency rates.

According to the most recent Kidney Disease Outcomes
Quality Initiative (KDOQI) guidelines,' asymptomatic
cases of central vein stenosis or occlusion should
not be treated because angioplasty in asymptomatic
patients is associated with more rapid progression
to symptomatic stenosis. Primary use of stents is
not recommended in cases of central vein stenosis/
occlusion and balloon angioplasty is indicated as initial
intervention. High pressure balloons and covered stents
are indicated for stenosis of peripheral veins, but there
is no evidence of superiority of either high pressure
balloons or covered stents for stenosis/occlusions of
central veins. The HeRO device (Hemoaccess Reliable
Outflow, Hemosphere, Inc, Kennesaw, GA) is a hybrid
alternative option (endovascular and conventional
surgery) that is normally used for new accesses, but
can also be used in combination with an existing AVF
associated with central vein occlusion.

Although the limited sample of this study conducted at
our service precludes extrapolation as recommendations
for other centers, and considering that the KDOQI
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guidelines have an adequate level of evidence for
current recommendations, the present study reports
satisfactory results that are in line with those of other
centers, providing a reflection of the advantages of
endovascular treatment in cases of central vein occlusion.
With developments in the field of endovascular devices
(for example, the HeRO device, IVUS, and paclitaxel-
coated balloons), in the future it will be possible to
assess the results of new technologies, comparing them
with conventional balloon angioplasty.

CONCLUSIONS

Endovascular treatment of central vein stenosis
or occlusions suggests clinical improvement of
symptoms and adequate patency rates after 1 year,
notwithstanding the limited sample size. Treatment
is of low invasivity and restores AVF functionality,
reducing edema and the complications inherent to
upper limb venous hypertension. Preservation of
the AVF is extremely important for patient survival.
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Tratamento endovascular de doenca oclusiva venosa central
com fistula arteriovenosa funcionante

Endovascular treatment of central vein occlusion with functioning arteriovenous fistula

Alex Aparecido Cantador' 2, Lucas Lembranca Pinheiro' (2, Ana Terezinha Guillaumon™

Resumo

Contexto: A maior sobrevida dos doentes dialiticos somada a incapacidade de obtengao de 6rgaos suficientes para
atender a demanda, bem como a dificuldade de acesso aos servigos de satde, levou ao aumento da fila para transplante
e ao prolongamento do tempo de utilizagdo do acesso venoso central para hemodidlise. A etiologia mais comum
de estenose de veia central é 0 acesso venoso central prolongado, pelas lesdes intimais decorrentes da presenca do
cateter. Objetivos: Avaliar resultados de angioplastia para tratamento de doenca oclusiva venosa central com fistula
arteriovenosa periférica funcionante. Métodos: Estudo tipo coorte retrospectivo com revisdo de prontuarios de 47
doentes com lesGes estenoticas ou oclusivas. A avaliagdo dos doentes foi realizada em 30 dias, 6 meses e 1 ano apds
arecanalizagdo ou corregdo da estenose com ATP ou ATP/aplicagdo de stent. Resultados: Lesdes estendticas foram
encontradas em 25 doentes (53%), e oclusdes, em 22 (47%) doentes. A angioplastia percutanea transluminal (ATP) com
stent foi utilizada em 64% dos doentes, e angioplastia isolada com baldo, em 36% deles. A analise de resultados clinicos
mostrou elevada taxa de melhora clinica precoce (30 dias) em 82% dos doentes (intervalo de confianca [IC] 71-93%).
Apos 1ano de seguimento, a taxa de perviedade primaria foi de 57%, e a taxa de perviedade primaria assistida foi de
72% (IC 57-84%). Conclusao: O tratamento endovascular das estenoses ou oclusdes de veia central sugere melhora
clinica dos sintomas e taxas adequadas de perviedade no periodo de 1ano, apesar da limitagdo no tamanho amostral.

Palavras-chave: estenose; veia central; angioplastia; stent.

Abstract

Background: The increased survival of dialysis patients and the inability to obtain sufficient organs to meet demand
for transplantation, compounded by poor access to health services, have caused the transplant waiting lists to grow,
extending the time spent using central venous accesses for hemodialysis. The most common etiology of central
vein stenosis is prolonged central venous access, due to intimal injuries caused by the presence of the catheter.
Objectives: To assess the results of angioplasty to treat central vein occlusion in patients with functioning peripheral
arteriovenous fistulas. Methods: Retrospective cohort study with review of medical records from 47 patients with
stenotic or occlusive lesions. Patients were assessed at 30 days, 6 months, and 1 year after recanalization or correction
of stenosis with transluminal percutaneous angioplasty (TPA) or TPA/stenting. Results: Stenotic lesions were detected
in 25 patients (53%) and occlusions were found in 22 (47%) patients. TPA with stenting was used in 64% of patients
and balloon angioplasty in isolation was used in 36%. Analysis of clinical results showed a high rate of early clinical
improvement (30 days), seen in 82% of patients (confidence interval [Cl] 71-93%). After 1 year of follow-up, the
primary patency rate was 57% and the assisted primary patency rate was 72% (Cl 57-84%). Conclusions: Endovascular
treatment of central vein stenosis or occlusions suggests clinical improvement of symptoms and adequate rates of
patency at 1 year, notwithstanding the limited sample size.

Keywords: stenosis; central vein; angioplasty; stent.
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INTRODUCAO

O envelhecimento global da populagdo, o aumento
da sobrevida de doentes com insuficiéncia renal e a
insuficiente doagdo de 6rgaos levaram ao aumento do
tempo em que os doentes sdo submetidos a hemodialise.
Apesar das recomendagdes técnicas, sabe-se que, por
falta de planejamento e acesso aos servigos de satde,
com referéncia inadequada, a maior parte dos doentes
chega tardiamente ao nefrologista. Dessa forma, a
grande maioria inicia sua terapia renal substitutiva
através de um cateter venoso central, que deveria ser
utilizado por um periodo curto e temporario, porém
permanece por muito tempo como Unico acesso para
hemodialise. Esse fato ¢ comum tanto em paises em
desenvolvimento como naqueles com altos niveis de
desenvolvimento'.

Essarealidade traz consequéncias irreparaveis para
esses doentes, na medida em que, além de aumentar
a taxa de complicacdes relacionadas ao acesso, ¢ a
principal responsavel pela génese da doenca oclusiva
venosa central®.

Nessa populagdo, a estenose ou oclusdo de veia
central chega a niveis alarmantes, sendo reportada, em
algumas séries, incidéncia proxima de 50% durante
a terapia renal substitutiva’®.

Existem diversas teorias quanto a origem dessa
condicdo, desde mobilizacdo da caixa toracica em
fun¢do dos movimentos respiratorios, como microlesdes
intimais causadas durante a inser¢do do cateter
central. Apesar das controvérsias, ¢ comprovado que a
localizagdo do cateter € o principal agente relacionado
com o desenvolvimento da estenose e que o cateter
em veia subcldvia evolui para estenose da veia central
em 50% dos casos*.

Quando o doente realiza hemodialise por fistula
arteriovenosa (FAV) no membro superior e apresenta
estenose ou oclusdo de veia central ipsilateral, ocorre
uma situacao de hipertensao venosa no membro, com
sintomas de dor e alteragdes de mobilidade e sinais
de edema muito significativo com empastamento
do membro, além de, eventualmente, alteragcdes da
perfusdo do membro e presenga de tllceras associadas
a hipertensdo venosa.

Devemos considerar que a presenca de estenose de
veia central em doentes dialiticos com FAV funcionante
dificulta a realizagdo da hemodialise plena e aumenta
as taxas de internac@o, complicacdes e 6bito. Por outro
lado, a alternativa de realizar a ligadura da FAV pode
resolver os sintomas no membro acometido, porém
nem sempre ¢ factivel a confec¢do de uma nova FAV
(pode haver comprometimento das veias centrais
contralaterais e até dos membros inferiores). Dessa
forma, o tratamento endovascular da estenose ou
oclusdo da veia central pode melhorar os sintomas

Tratamento de doenga oclusiva venosa central

da hipertensdo venosa e manter a FAV funcionante,
principalmente para os doentes com faléncia multipla
de acessos, enquanto aguardam possibilidade de
transplante.

OBJETIVO

Este estudo teve como objetivo avaliar resultados de
melhora clinica e perviedade em pacientes submetidos
a angioplastia para tratamento de doenca oclusiva
venosa central com FAV periférica funcionante.

METODOS

Estudo tipo coorte retrospectiva com levantamento de
prontuarios de 47 doentes com FAV ativa em membro
superior e quadro clinico de hipertensdo venosa,
submetidos a tratamento endovascular de doenga
oclusiva venosa central. O tratamento endovascular
nesses casos ¢ o preferido no servigo, sendo realizado
o tratamento de ligadura da FAV somente nos casos
de falha do tratamento endovascular. Este estudo
foi aprovado pelo Comité de Etica em Pesquisa da
Institui¢do, nimero CAAE: 33327520.6.0000.5404,
parecer nimero 4.127.198.

Foram incluidos todos os pacientes dialiticos e
com FAV ativa em membro superior, com quadro
clinico de hipertensao venosa no membro, submetidos
a tratamento endovascular com angioplastia de veia
central (v. subclavia ou tronco braquiocefalico)
ipsilateral a FAV, com utilizac¢ao de stent ou nao, no
periodo de janeiro de 2010 a janeiro de 2015.

Inicialmente, foram avaliados 53 doentes, sendo
seis excluidos do estudo. Os critérios de exclusdo
foram auséncia de seguimento pelo periodo minimo
de 1 ano apos o tratamento endovascular ou presenca
de estenoses na anastomose da FAV ou estenose das
veias periféricas (Figura 1).

Foram analisadas as variaveis demograficas e
definidos os seguintes desfechos: sucesso técnico
(definido pela recanalizag@o das oclusdes e auséncia
de estenose residual maior que 30%), perviedade
ao acompanhamento com ecografia vascular com
Doppler (periodos de 30 dias, 6 meses e 1 ano),
melhora clinica (definida pela melhora dos sinais ¢
sintomas de hipertensao venosa no membro da FAV)
e taxa de reintervengoes.

Os procedimentos foram realizados através de
acesso venoso no membro da FAV, com insercao de
introdutor 6F e realizacdo de flebografia periférica e
central, confirmando a estenose ou oclusdo da veia
subclavia ou da veia inominada ipsilateral a FAV.
Realizou-se anticoagulagdo com 5.000 UI de heparina
ndo fracionada, e, utilizando fio guia hidrofilico 0,035,
foram realizadas manobras para ultrapassar a lesdo.
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2010 - 2015

ANALISADOS 56 DOENTES NO PERIODO, SUBMETIDOS A
ANGIOPLASTIA DE VEIA CENTRAL

DESTES:

v

CASUISTICA TOTAL DE 47 DOENTES:
e 31 HOMENS (66%)
e 16 MULHERES (34%)
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| E OUTROS 3 PACIENTES POR ESTENOSE DE VEIA|
| PERIFERICA OU DA ANASTOMOSE 1
| CONCOMITANTES ]
N e e e e e e 7
CARACTERISTICAS:

 IDADE (MEDIA): 58,9 ANOS

o HAS (97%), DM (36%), TABAGISMO (27,3%)

o ESTENOSE (53%); OCLUSAO (47%)

o RADIOCEFALICA (17%), BRAQUIOBASILIA (20%),
BRAQUIOCEFALICA (53%), OUTRAS (10%)

Figura 1. Fluxograma mostrando o nimero total de pacientes e o nimero de pacientes excluidos, assim como suas caracteristicas.

HAS = hipertensao arterial sistémica, DM = diabetes melito.

Em seguida, foi utilizado baldo de alta pressao para
realizagdo da angioplastia no local acometido pela
estenose ou oclusdo. A flebografia de controle foi
realizada apos retirada do baldo e apds 15 minutos.
Nos casos de estenose residual superior (30%), foi
realizada nova angioplastia com utilizagao de stent
autoexpansivel. Os pacientes receberam alta no dia
seguinte ao procedimento com orientagdo de uso de
dupla antiagregacao plaquetaria com acido acetilsalicilico
(AAS) e clopidogrel durante pelo menos 30 dias.

A amostra de 47 doentes é limitada, sendo
que, considerando 5% de erro para perviedade
primaria assistida de 72% e beneficio clinico de
82% e considerando uma populacdo de 800 doentes
(aproximadamente a prevaléncia de doenga oclusiva
venosa central na regido metropolitana de Campinas),
aamostra adequada seria de 224 doentes para analise
da perviedade primaria assistida e 165 doentes para
analise do beneficio de melhora clinica.

RESULTADOS

O namero total de casos avaliados no periodo
supracitado foi de 47 doentes, sendo 31 (66%) homens
e 16 (34%) mulheres, com média de idade 58,97 anos.
O tempo médio de utilizagdo da FAV previamente ao
tratamento endovascular foi de 39 meses. O tempo
médio anterior ao tratamento endovascular de inicio
do quadro clinico de hipertensao venosa no membro
foi de 10,4 meses.

Nesta amostra, 46 (97%) eram hipertensos,
17 (36%) eram diabéticos e 13 (27,3%) eram

RC
17%

BB
20%

Figura 2. Porcentagem do tipo de FAV. RC = radiocefélica, BC =
braquiocefalica, BB = braguiobasilica.

tabagistas. Nao houve perda de seguimento no
periodo estudado.

Avaliando-se as caracteristicas das lesoes, 25 doentes
(53%) apresentavam estenoses, enquanto 22 doentes
(47%) apresentavam oclusoes. Os locais de tratamento
foram as veias inominadas em 57% dos casos ¢ veias
subclavias em 43%. Nao foram tratados casos de
oclusdo da veia cava superior. Ndo houve influéncia
do local tratado em relagdo a melhora dos sintomas
ou em relagdo a perviedade.

O tipo de FAV mais comum foi entre a artéria
braquial e a veia cefélica, em 53% dos casos (Figura 2).
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Ao avaliarmos o desfecho, obtivemos alta taxa de
sucesso técnico para o grupo de lesdes estenoticas
(92%) e de lesdes oclusivas (54%) (Figura 3).

Analisando o tipo de tratamento empregado,
verificamos que foi realizada angioplastia percutanea
transluminal (ATP) com colocag@o de stent na maioria
dos doentes estudados (64%) ¢ angioplastia isolada
com baldo em 36% deles. Verificamos melhora
clinica dos sinais e sintomas em 78% dos casos no
pos-operatorio imediato (POi), sendo que, dos casos
que apresentaram melhora dos sinais ¢ sintomas da
hipertensdo venosa no POi, foi utilizado stent em
73% e angioplastia isolada em 27%.

A analise de resultados clinicos, sendo considerada
a melhora dos sinais e sintomas de edema e dor no
membro, bem como a resolugdo de tilceras associadas
a hipertensao venosa em alguns casos, mostrou elevada
taxa de melhora clinica precoce (30 dias) em 82%
dos doentes (intervalo de confianga [IC] 71-93%),
permanecendo adequada ao longo do periodo de 1 ano.

Tratamento de doenga oclusiva venosa central

Podemos observar, na Figura 4, um exemplo de
caso de oclusdo de veia central tratado com sucesso.

Por fim, foram analisadas as curvas de Kaplan-
Meier (Figura 5). O tempo médio de seguimento foi de
16,9 meses, sendo que, em 11 doentes (23%), houve
a necessidade de reintervencdes por re-estenoses.
Considerando o tempo pos-operatorio de 6 meses,
obtivemos taxa de perviedade primaria de 72% e de
perviedade primaria assistida de 81%. Apds 1 ano
de seguimento, a taxa de perviedade primaria foi
de 57%, e a taxa de perviedade primaria assistida
foi de 72% (IC 57-84%). O acompanhamento pds-
operatorio foi realizado com ecografia vascular com
Doppler nos periodos de 30 dias, 6 meses e 1 ano
apos o tratamento.

DISCUSSAO

Apesar de a estenose de veia central apresentar
elevada prevaléncia em populagdes especificas (doentes

SUCESSO TECNICO (INTRAOPERATORIO)

100%

92%

ESTENOSE

54%

OCLUSAO

Figura 3. Sucesso técnico das leses estenoticas e oclusivas no intraoperatorio.
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PERVIEDADES PRIMARIA E PRIMARIA ASSISTIDA

——Priméria  —8— Primdria Assistida

100%

91% (43)

80% 85% (40)

70%

60%

50%

30%

20%

10%

0%
30DIAS

72% (34)

72% (34)

57% (27)

6 MESES 1ANO

Figura 5. Taxas de perviedade primaria e primaria assistida conforme curva de Kaplan-Meier, mostrando o percentual de pacientes
e 0 nimero absoluto de pacientes em risco de evento entre parénteses.

dialiticos), ainda existem diversos pontos controversos
no manejo dessa doenga. Os trabalhos que abordam o
tema apresentam defini¢des diversas quanto a definigao
de estenose e de sucesso terapéutico, bem como sobre o
uso de método discordante no que diz respeito a avaliagio
por imagem e seguimento dos doentes submetidos ao
tratamento endovascular. Contudo, é consenso que o
tratamento endovascular deve ser sempre o preferido,
seja por angioplastia com baldo ou angioplastia e stent.
Com a melhora tecnoldgica dos novos tipos de materiais,
fios guias, cateteres e stents, com mais facil acesso e
navegabilidade nesse segmento, ¢ consenso preferir
a abordagem minimamente invasiva, endovascular.
A National Kidney Foundation (NKF) recomenda o
tratamento endovascular como primordial na abordagem
da doenga oclusiva venosa central®.

A caracteristica do sistema venoso de alta capacitancia
¢ diferente do leito arterial frequentemente abordado
por cirurgides vasculares. A estenose de veias precisa
ser significativamente maior para gerar repercussao
hemodinamica, pois o desague por vias colaterais ¢
mais frequente. Apesar disso, essas veias colaterais
normalmente ndo conseguem manter a FAV funcionante
e pérvia por longo periodo de tempo, de forma a
permitir uma sessdo de hemodialise adequada.

Além disso, ja foi comprovado que a presenca do
stent pode provocar uma inflamagao reacional, com
proliferacdo celular, aumentando ainda mais o grau de
estenose em poucos meses. Tais achados ratificam a

assertiva inicial de que o tratamento deve ser sempre
guiado pelos sintomas ou se estiver comprometendo
o processo de dialise.

As multiplas defini¢des presentes no meio académico,
bem como nos estudos prévios, demonstram que as
taxas de perviedade primaria e primaria assistida
variam bastante entre as séries, podendo variar de
23% a 64%>°. Dessa forma, ha dificuldade em uma
analise comparativa precisa, pois ndo existe uma
padronizagdo de conceitos, definigdes ¢ processos
metodologicos entre os estudos.

Os doentes tratados no servigo seguiram protocolo
de investigagdo através de método de imagem n@o
invasivo (eco-Doppler colorido) pré-procedimento, e
somente na presenca de sintomas clinicos, conforme
mencionado previamente, foi definida a indicacao
do tratamento. No ato operatorio pela técnica
endovascular, iniciamos o mesmo com uma flebografia
para condug@o melhor na corrego das estenoses e das
recanalizacdes. Foi realizado inicialmente o tratamento
com angioplastia com baldo, e, nos casos de estenose
residual maior que 30% em flebografias de controles
(realizadas apos retirada do baldo e apds 15 minutos),
foram implantados stents autoexpansiveis, seguidos
de nova angioplastia com baldo apds. Ao final do
procedimento, realizamos exame angiografico final de
controle. No periodo pés-operatoério de avaliagdo do
resultado, utilizamos novamente exame de imagem nao
invasivo (eco-Doppler colorido) apos 1, 6 ¢ 12 meses.
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Existe recomendag@o no sentido do implante de
stent para lesdes re-estenoticas e na presenga de
estenose residual quando da realizagdo do primeiro
procedimento’. Tal recomendagio leva em consideragdo
as caracteristicas das lesdes venosas que apresentam
comportamento mais elastico com retragdo precoce,
diferentemente das arteriais que apresentam matriz
fibroelastica mais vigorosa®.

No trabalho nacional realizado na Universidade
Estadual de Londrina, por Silvestre et al.’, com
amostra de 25 doentes, o resultado obtido foi de 80%
de perviedade com reintervengdes apos 6 meses.
No trabalho internacional realizado na Bélgica, por
Hongsakul et al.'’, com amostra de 97 doentes, o
resultado obtido foi de 77,3% de perviedade com
reintervengdes apos 6 meses. Ambos os trabalhos
mencionados apresentaram resultados semelhantes
aos observados em nossa série. Ao compararmos 0s
dados deste estudo com outras séries da literatura,
verificamos que sdo concordantes®!!16,

Em uma revisdo sistematica realizada em Washington,
em dezembro de 2020, por Xiyang Chen et al.”’,
englobando doze estudos randomizados e controlados
e quatro estudos tipo coorte, os autores observaram
aumento significativo da perviedade primaria para os
doentes tratados com baldo revestido com paclitaxel
em relag@o aos baldes convencionais. Esse beneficio
foi observado ndo apenas nos casos de estenoses em
FAVs, mas também nos casos de estenoses/oclusdes
em veias centrais. Essa andlise das veias centrais foi
realizada considerando um subgrupo de dois estudos.

Em uma revisdo sistematica recente, publicada em
setembro de 2021 no Journal of Vascular Surgery:
Venous and Lymphatic Disorders por Andrawos et al.'®,
foram analisadas nove séries de casos e oito estudos
tipo coorte, com resultados de paténcia primaria
geral de 60% em 1 ano. Os casos tratados com stent
apresentaram superioridade na paténcia primadria,
considerando um periodo de até 2 anos de seguimento,
sendo que a maioria dos casos tratados com stent (301 de
345 doentes) foi precedida de angioplastia com baldo,
sendo utilizado stent nos casos de estenose residual
ou recoil. Como limitagao significativa da revisao,
os autores apontaram a auséncia de evidéncias de
alta qualidade (estudos randomizados e controlados)
disponiveis na literatura. Também sugeriram que
técnicas adjuvantes como a utilizacdo de ultrassom
intravascular (IVUS) e baldes recobertos com drogas,
assim como melhor utilizagdo de terapia antiagregante
plaquetaria e anticoagulagdo poderiam melhorar as
taxas de paténcia no tratamento.

De acordo com a diretriz mais recente da Kidney
Disease Outcomes Quality Initiative (KDOQI)",
nos casos de estenose ou oclusdo de veia central
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assintomatica, ndo deve ser realizado o tratamento,
pois a angioplastia no doente assintomatico esta
associada a progressao mais rapida para estenose
sintomatica. A utilizagdo primaria de stents nos casos
de estenose/oclusdo venosa central nao € recomendada,
sendo indicada a angioplastia com baldo inicialmente.
Os baldes de alta pressdo e os stents revestidos sdo
indicados nas estenoses de veias periféricas, porém,
para estenoses/oclusdes de veias centrais, ndo existe
evidéncia de superioridade tanto dos baldes de alta
pressdo como dos stents revestidos. O dispositivo
HeRO (Hemoaccess Reliable Outflow, Hemosphere,
Inc, Kennesaw, GA) consiste em alternativa hibrida
(endovascular e cirurgia convencional), sendo
normalmente utilizado para novos acessos, e também
pode ser utilizado combinado com uma FAV existente
associada a doenca oclusiva venosa central.

Apesar da amostra limitada no estudo desenvolvido
€m nosso servigo, nao permitindo extrapolagao para
recomendagdo de conduta para outros centros, e
considerando a diretriz KDOQI, que apresenta nivel
adequado de evidéncia nas recomendagdes atuais, o
presente trabalho demonstra resultados satisfatorios
e condizentes com outros centros, permitindo uma
reflexdo sobre as vantagens do tratamento endovascular
nos casos de doenga oclusiva venosa central. Com o
avanco dos dispositivos endovasculares (por exemplo,
o dispositivo HeRO, o IVUS ¢ os baldes revestidos
com paclitaxel), serd possivel avaliar futuramente os
resultados das novas tecnologias, realizando comparacdes
com a angioplastia com baldo convencional.

CONCLUSAO

O tratamento endovascular das estenoses ou
oclusdes de veia central sugere melhora clinica
dos sintomas ¢ taxas adequadas de perviedade no
periodo de 1 ano, apesar de limitagdo no tamanho
amostral. O tratamento ¢ pouco invasivo, restaurando
a funcionalidade das FAVs e reduzindo o edema e
as complicagdes inerentes a hipertensdo venosa dos
membros superiores. A preservagdo da FAV ¢ de
extrema importancia para a sobrevida do doente.
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