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Abstract

Purpose To report technical success and clinical outcomes
of transfemoral venous access for upper extremity dialysis
interventions.

Materials and Methods A total of 15 patients underwent a
transfemoral venous approach for fistulography (n = 4;
27%) or thrombectomy (n = 11; 73%) over a 14-month
period. Access characteristics, sheath size, thrombectomy
method, angioplasty site, fluoroscopy time, radiation dose,
technical and clinical success, complications, and post-in-
tervention primary and secondary patency rates were
recorded.

Results Access type included arteriovenous fistulas
(n = 10; 67%) and grafts (n = 5; 33%). The most common
configuration was brachio-brachial (n = 6; 38%). Mean
age of access was 37 months. Mean prior interventions
were 4. Right CFV access was used in all patients using
6—8-French (most common: 7-French [n = 10; 67%])
sheaths. Most thrombectomies (n = 11; 73%) required
both pharmacologic and mechanical maceration (n = 9;
82%). All accesses required angioplasty to treat underly-
ing stenosis at the outflow vein (n = 12; 80%) or arteri-
ovenous anastomosis (n =9; 90%). Mean fluoroscopy
time was 26.43 min. Air kerma and dose area product
were 178.06 + 225.77 mGy and 57,768.83 £ 87,553.29
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nGym?, respectively. Procedural and clinical success rates
were 93% and 80%, respectively. Technical failure was
due to persistent stenosis in one patient. Clinical failure
was due to unsuccessful dialysis immediately following
intervention in three patients. Mean post-intervention
primary patency and secondary patency durations were
2.8 and 4.8 months, respectively. Primary patency rates at
1 and 3 months were 50% and 35%, respectively. Sec-
ondary patency rates at 1 and 3 months were 58% and
30%, respectively.

Conclusion A transfemoral venous approach for interven-
tion of upper extremity dialysis accesses may be a valuable
adjunct to traditional approaches.

Keywords Transfemoral - Dialysis intervention -
Declot - Thrombectomy - Fistulogram - Fistulography

Abbreviations

AVF  Arteriovenous fistula
AVG Arteriovenous graft

AV Arteriovenous

TDC Tunneled dialysis catheter

Introduction

Endovascular intervention is the preferred method for
restoring dysfunctional upper extremity arteriovenous fis-
tulas (AVF) and grafts (AVG) [1-5]. Traditional access for
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dialysis intervention is direct percutaneous puncture of the
access site, often requiring a cross-catheter technique [6].

There are, however, several challenges with this
approach. Operators may face suboptimal ergonomics and
increased radiation exposure while manipulating the
catheter system [7]. Technical challenges include direct
vessel spasm and injuries. When sheaths cross one another,
it is difficult to completely clear thrombus in the access
sites. Furthermore, achieving hemostasis in high flow
systems may require placement of “purse-string” sutures
over the puncture sites. Sutures must be removed several
hours later when intra-procedural anticoagulation is no
longer effective or may remain in place, leaving potential
tissue deformity.

Previous studies have explored modified approaches for
transvenous access for dialysis intervention including a
transjugular venous approach [8—10]. Transfemoral venous
access, however, has not been investigated. The purpose of
this study is to report outcomes of transfemoral venous
access for upper extremity dialysis interventions.

Materials and Methods
Study Design

Institutional review board approval was obtained with
waiver of informed consent for this retrospective study. A
total of 15 patients [7 male (47%) and 8 females (53%);
mean age 60 * 21.37 years, range 20-96] underwent a
transfemoral approach for dialysis interventions [fistulog-
raphy (n =4) or thrombectomy (n = 11)] between June
2017 and August 2018 (Table 1). All patients had under-
gone at least one prior access intervention via the con-
ventional approach so that the appropriate outflow vein
could be identified during transfemoral access. Access was
in the arm only, not in the forearm (i.e., radiocephalic
fistula), due to concerns about catheter length. Dialysis
intervention at this institution typically consists of a mix of
transfemoral, transjugular, and direct percutaneous due to
operator preference. Patient selection for transfemoral
intervention was determined based on the following
parameters: (1) Patient must have had a prior conventional
intervention in order to delineate the vascular anatomy, (2)
grafts and fistulas in the forearm were excluded, and (3)
patient was willing to consent for femoral access
intervention.

Technique
All procedures were performed by an interventional radi-

ologist. Dialysis interventions have been previously
described [11, 12]. Figure 1 depicts the following

Table 1 Characteristics of patients and accesses

Mean =+ SD or
number (%)

Characteristics

Demographics

Gender
Female 8 (53)
Male 7 (47)
Age (years) 60 £+ 21.37
Race
Hispanic/Latino 5 (33)
White/Caucasian 4 (27)
Black 3 (20)
Mexican/Mexican American 2 (13)
Asian 1)
Access
Type
Arteriovenous fistula 10 (67)
Arteriovenous graft 5 (33)
Side
Left upper extremity 12 (80)
Right upper extremity 3 (20)
Configuration
Brachio-brachial 6 (40)
Brachio-cephalic 5 (33)
Brachio-basilic 2 (13)
Brachio-axillary 2 (13)
Age (months)
Mean £+ SD 37 £ 37.67
Range 5-125
Number of prior interventions 4 4+ 2.89

SD standard deviation

procedural steps. Under ultrasound-guidance, the right
common femoral vein was accessed and a 65-80 cm 6-8-
French sheath was advanced into the left or right brachio-
cephalic vein. Central venography was performed through
a 4-French, 120 cm length Glidecath (Terumo Medical,
Tokyo, Japan) which was advanced peripherally. Types of
wires used included 0.035 Bentson, Rosen, and/or angled
Glidewires, which varied depending on operator’s prefer-
ences. Patients were anticoagulated with 2000-5000 units
of IV heparin. In cases of thrombosis, intermittent contrast
injection was performed to identify areas of thrombosis.
The catheter and wire were advanced through the anasto-
mosis into the inflow brachial artery. Arteriography, from
the brachial artery, was performed in order to evaluate the
dialysis circuit. If thrombosis was identified, a combination
of transcatheter pharmacologic therapy with pulse-spray
tissue plasminogen activator (2-6 mg Alteplase) and
mechanical thrombectomy (balloon maceration most
commonly with Armada 6 mm x 2 or 4 cm) was
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Fig. 1 A 68-year-old woman with end-stage renal disease and a
thrombosed left upper extremity AV graft. A Right common femoral
vein access was obtained and a 6-French, 65 cm sheath was placed.
Contrast injection through a 120-cm Glidecath (Terumo Medical)
positioned in the subclavian vein (white arrow) demonstrates free
flow to the right atrium. B The catheter was further advanced across
the arterial anastomosis with contrast injection demonstrating static
flow within the outflow vein (white arrows) as well as an occluded
stent (white arrowhead) near the arterial anastomosis. C, D After

performed. Over a stiff wire, angioplasty of identified
stenotic lesions including the central veins, outflow veins,
venous anastomosis, intra-graft, arterial anastomosis, arte-
riovenous anastomosis, and inflow artery was performed.
Types of angioplasty balloons used included Armada
(Abbott Vascular; Chicago, IL), Charger (Boston Scien-
tific; Marlborough, MA), and Evercross (Medtronic; Min-
neapolis, MN) of various sizes depending on lesion
characteristics. Following re-establishment of flow, the
sheath was removed and hemostasis achieved with manual
compression.

Variables, Definitions, and Outcomes

Variables are as follows: access type, age, configuration,
prior interventions, presenting indication, sheath size,
thrombectomy method, angioplasty site, fluoroscopy time,
radiation dose, technical and clinical success, minor and
major complications, post-intervention primary and sec-
ondary patency. Procedural success was defined as ana-
tomic success plus at least one indicator of clinical success.
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intravenous heparin was given, pulse-spray thrombolysis of the
outflow vein was performed with 6 mg tPA. The clot was then
balloon-macerated and swept with a 6 mm x 4 cm Armada balloon
(white arrows). E Repeat digital subtraction contrast injection
revealed a small amount of residual clot (white arrow) in the outflow
vein near the arterial anastomosis. Additional balloon maceration and
sweep were performed. F Completion injection demonstrates patency
throughout the graft with no residual clot (white arrow). The access
was functional at the time of dialysis

Anatomic success is defined as < 30% residual diameter
stenosis of the treated vascular segment for stenoses
without thrombosis and defined as restoration of flow
combined with a < 30% residual diameter stenosis for any
significant underlying stenosis for thrombosed accesses.
Clinical success was defined as re-establishment of normal
dialysis for at least one session. Primary patency was
defined as interval following intervention until repeated
thrombosis or intervention. Secondary patency was defined
as interval following intervention until circuit was aban-
doned or surgically managed. Fluoroscopy time was
recorded in minutes. Dose area product was recorded in
nGym? and reference air kerma in mGy. Complications
were classified based upon the Society of Interventional
Radiology Quality Improvement Guidelines [13].

Statistical Analysis

Statistical analysis was performed using SPSS version 25
(IBM; Armonk, NY).



J. W. Wang et al.: Transfemoral Venous Access Facilitates Upper Extremity Dialysis... 463

Results

Patient characteristics and dialysis access configurations
are shown in Table 1. Presenting indication was poor
dialysis secondary to thrombosed (n = 11; 73%) or ste-
nosed (n = 4; 27%) access.

Right common femoral vein access was used in all
patients using sheath size of 6-8-French (most common:
7-French sheath [n = 10; 67%]). Most thrombectomies
(n = 11) required both pharmacologic (2-6 mg tPA—Ac-
tivase; Genetech; San Francisco, CA) and clot maceration
(most commonly Armada 6 x 20 or 6 x 40 mm) (n = 9;
82%). All accesses required balloon angioplasty to treat
underlying stenosis commonly at the outflow vein (12/15;
80%) or arteriovenous anastomosis (9/10; 90%) (Table 2).
Mean fluoroscopy time was 26.43 £+ 9.69 min (range
7.3-45.8 min). Air kerma and dose area product were
178.06 £ 225.77 mGy  (range  30-875 mGy) and
57,768.83 + 87,553.29 uGym® (range 8531-318,257
nGym?), respectively. All patients were able to ambulate in
2 hours without suture-assisted closure. Procedural and
clinical success rates were 93% (14/15) and 80% (12/15),
respectively. The procedural failure was due to persistent
stenotic lesions despite intervention which led to subse-
quent abandonment of the access. Clinical failure was due
to failed dialysis immediately following intervention in
three patients. There were no complications.

Mean post-intervention primary patency and secondary
patency durations were 2.83 £+ 3.41 (0.03-8.5) and
475 £ 6.79 (0.1-16.07) months, respectively. Based on
individual operator preference at the time of procedure, the
most common re-intervention access approach was direct
percutaneous access (n = 5; 33%) followed by right inter-
nal jugular vein (n = 3; 20%) and transfemoral vein (n = 1;

7%) access. Mean patency duration for direct access and
transjugular re-intervention was 4.6 and 3.34 months,
respectively. There were seven abandoned accesses. Indi-
cations for abandonment included inability to treat original
lesion (4/7; 57%) and surgeon preference (3/7; 43%).
Abandoned accesses were replaced with a tunneled dialysis
catheter (TDC) (n = 5; 33%) or a newly constructed graft
or fistula (n = 2; 13%). Primary patency rates at 1 and 3
months were 50% and 35%, respectively. Secondary
patency rates at 1 and 3 months were 58% and 30%,
respectively. Number at risk in the secondary patency
group was greater than the primary patency group at
greater than 6 months (2, 2, and 1 at risk at 9, 12, and
15 months, respectively) (Kaplan—-Meier, Fig. 2).

Discussion

Results of this study indicate that transfemoral-mediated
upper extremity dialysis interventions are safe, feasible,
and technically effective. Through a single access, the
operator may treat multiple lesions along the arteriovenous
circuit. Since crossing sheaths are not within the outflow
vein, thrombus tends to be much easier to clear. Further,
the operators’ hands are never within the fluoroscopic field.
Potential complications such as direct puncture site
hematoma secondary to access into a high flow system or
failure of purse-string stitches are also avoided. With the
potential for reduced bleeding complications and hospital
stays, a transfemoral approach may offer not only medical
but also economic benefits.

Many benefits offered by a transfemoral approach are
shared with the transjugular approach [8—10]. Ferral et al.;
however, notes one disadvantage of this approach,

Table 2 Characteristics of Characteristics

Mean £ SD or number (%)

procedure
Type of intervention
Angioplasty

Percutaneous thrombolysis/thrombectomy + angioplasty

Location of stenosis
Outflow veins
Anastomosis/proximal 2 cm
All other sites
Number of lesions
1
> 1
Fluoroscopy time (min)
Radiation dose air kerma (mGy)

Kerma air product (mGy*cm?)

4 (27)
11 (73)

12 (80)
13 (87)
8 (53)

5(33)

10 (67)

26.43 £ 9.69

178.06 £ 225.77
57,768.83 £ 87,553.29

Locations of stenosis for anastomosis include arteriovenous fistula, venous graft, and arterial graft; all other
sites include central veins, intra-graft, and inflow artery
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Fig. 2 Kaplan—Meier curves

Survival Functions

showing primary and secondary
patency 1.0

0.8

0.6

Cum Survival

0.4+

0.2+

0.09

Group

—IPrimary Patency
Secondary Patency

No. at risk
Primary Patency 12
Secondary Patency 7

specifically technical difficulty with angulation and can-
nulation of outflow veins from an ipsilateral transjugular
access. This issue with retrograde catheterization may
require puncture of the outflow vein in order to use snares
to direct the catheter system into the outflow tract making
for a cumbersome process. While it may still be difficult to
cross the valve into a thrombosed fistula or graft from a
femoral venous approach, the angulation issue is less of a
concern from this approach given the smoother transition
to the outflow vein.

Procedural and clinical success rates in this study were
93% and 80%, respectively. One failed access was due to
persistent stenotic lesions following intervention. Several
reasons contributed to treatment failure including access
age (10.45 years) and multiple prior interventions. Future
encounters of recalcitrant stenosis despite angioplasty
intervention may warrant stent—graft placement. Three
accesses were clinical failures due to unsuccessful
hemodialysis following intervention. Low post-interven-
tion primary patency duration for these failed accesses may
be attributable to underlying comorbidities. When com-
paring mean patency durations, grafts and fistulas appear to
function longer after re-intervention via direct access and
transjugular approach though direct comparison was not
possible due to the small data set.

Limitations of this study include its small sample size
and retrospective nature. The small sample size also led to
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the mixing of patients undergoing fistulograms and declots
as well as AVFs and AVGs which some may see as a
methodologic flaw. Future studies may benefit from further
stratification of the study population. Ideally, a direct
comparison between the conventional access approach and
transfemoral route would help determine the best method
of intervention.

Compliance with Ethical Standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical Approval All procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Declaration of Helsinki and its later amendments or comparable
ethical standards. This study was conducted with institutional review
board approval and complied with the Health Insurance Portability
and Accountability Act.

References

1. Clark T, Hirsch D, Jindal K, Veugelers P, LeBlanc J. Outcome
and prognostic factors of restenosis after percutaneous treatment
of native hemodialysis fistulas. J Vasc Interv Radiol.
2002;13:51-9.

2. Han M, Kim JD, Bae JI, Lee JH, Oh CK, Ahn C, Won JH.
Endovascular treatment for immature autogenous arteriovenous
fistula. Clin Radiol. 2013;68(6):e309-15.



J. W. Wang et al.: Transfemoral Venous Access Facilitates Upper Extremity Dialysis...

465

. Liang HL, Fu JK, Wang PC, Chen MC, Wang CC, Lin YH, Pan
HB. Endovascular salvage of immature autogenous hemodialysis
fistulas. Cardiovasc Intervent Radiol. 2014;37(3):671-8.

. Miller GA, Hwang W, Preddie D, Khariton A, Savransky Y.
Percutaneous salvage of thrombosed immature arteriovenous
fistulas. Semin Dial. 2011;24:107-14.

. Shin SW, Do YS, Choo SW, Lieu WC, Choo IW. Salvage of
immature arteriovenous fistulas with percutaneous transluminal
angioplasty. Cardiovasc Intervent Radiol. 2005;28:434-8.

. Zaetta JM, Baum RA, Haskal ZJ, Shlansky-Goldberg RD, Soulen
MC. Thrombosed dialysis grafts: percutaneous mechanical
declotting using a central venous approach. JVIR. 1998;9:833-6.
. Basile A, Medina JG, Lupattelli T, Medina VG, Leal R. Internal
jugular vein access for the interventional management of non-
functioning artero-venous haemodialysis fistulas. Eur J Radiol.
2004;52:288-92.

. Ferral H, Alonzo M. Transjugular venous approach for
endovascular intervention in upper-extremity dialysis access fis-
tulae and grafts. Semin Vasc Surg. 2016;29(4):206—-11.

9.

10.

11.

12.

13.

Ferral H, Alonzo MJ. Transjugular venous approach for
endovascular interventions in hemodialysis grafts and fistulas of
the upper extremities. AJR. 2018;210(2):W86-91.

You S, Won JH, Oh CK, Lee SH, Shim JJ, Kim J. Transjugular
access for endovascular treatment of immature autogenous arte-
riovenous fistulae. J Vasc Interv Radiol. 2016;27(12):1878-84.
Trerotola SO, Lund GB, Scheel PJ Jr, Savader SJ, Venbrux AC,
Osterman FA. Thrombosed dialysis access grafts: percutaneous
mechanical  declotting ~ without  urokinase. = Radiology.
1994;191:721-6.

Middlebrook MR, Amygdalos MA, Soulen MC, et al. Throm-
bosed hemodialysis grafts: percutaneous mechanical balloon
declotting versus thrombolysis. Radiology. 1995;196:73-7.
Dariushnia SR, Walker TG, Silberzweig JE, Annamalai G,
Krishnamurthy V, Mitchell JW, Swan TL, Wojak JC, Nikolic B,
Midia M. Quality improvement guidelines for percutaneous
image-guided management of the thrombosed or dysfunctional
dialysis circuit. J Vasc Interv Radiol. 2016;27(10):1518-30.

@ Springer



	Transfemoral Venous Access Facilitates Upper Extremity Dialysis Interventions: Procedural Success and Clinical Outcomes
	Abstract
	Purpose
	Materials and Methods
	Results
	Conclusion

	Introduction
	Materials and Methods
	Study Design
	Technique
	Variables, Definitions, and Outcomes
	Statistical Analysis

	Results
	Discussion
	References




