
Abstract:

Perianastomotic stenosis is a common scenario after

creation of arteriovenous fistula for hemodialysis. Most

of the interventionists prefer transvenous approach. But

transradial approach can easily visualize radial artery and

cephalic venous tree up to central vein. This retrospective

study was performed from November 2012 to January

2017 in Ibn Sina Hospital, Dhanmondi, Dhaka. Total patients

undergoing hemodialysis access were 148 (male 74,

female 74, male-female ratio 1:1). Number of radiocephalic

fistula was 95 (64%), brachiocephalic fistula 50 (34%) &

others 3 (2%). Most of the punctures were done by

palpation. Sometimes puncture was made by

Original Article

Retrograde transradial Approach for Hemodialysis Access

Intervention: A Single-Center Study

G.M. Mokbul Hossain1, Naresh Chandra Mandal2, Rakibul Hasan3, Nirmal Kanti Dey4, Abdullah Al-Mamun5,

SMG Saklayen6, Swadesh Ranjan Sarker7,Motiur Rahman Sarker8, AKM Ziaul Huque9, Shajadi Ferdous10,

Md. Mujibur Rahman Rony11

ultrasonogram guidance. Puncture needle size was 21

gauge, 2.5cm or 4cm long. Sheath size was 6 F x 4 cm or

7 F x 4cm. Majority of the cases (140) were successfully

approached through retrograde transradial route. Few

cases (8) were approached through retrograde venous

route due to thrombosis of radial artery for previous

intervention or creation of radiocephalic fistula in an end

to end fashion. It was concluded that retrograde

transradial approach to dilate perianastomotic stenosis

as well as outflow vein is a good option.
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Introduction:

Maintenance of dialysis access patency is crucial for

patients with end-stage renal disease who are on

hemodialysis. Dysfunctional dialysis access is a

common cause of morbidity and hospitalization in these

patients. Stenotic lesions often threaten the patency of

an arteriovenous (AV) access. These lesions can occur

at various locations of the access circuit, including the

juxta-anastomotic area, outûow vein, or central venous

system. Percutaneous angioplasty is indicated in ûstulas

with >50% stenosis in arterial or venous limbs.1 The

traditional approach for intervening on malfunctioning

dialysis access has been the direct antegrade or

retrograde puncture of the fistula itself.

Transvenous approach is generally considered the

standard approach. Transvenous access is usually

relatively simple because the access vein is dilated in

mature fistulas and only rarely spasm. The dilated vein

is also well suited to accommodate large sheaths that

may be needed for larger diameter angioplasty balloons

and stents. Drawbacks of the antegrade transvenous

approach include 1) difficulty to identify the AV

anastomosis and afferent artery during reflux angiography
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that is done during cuff inflation or balloon occlusion of

the venous outflow 2) a possible puncture site occlusion

during compression after the procedure and 3) a potential

risk for distal embolization into the hand when crossing

anastomotic occlusive lesions containing thrombus in a

retrograde fashion. The TRA approach offers unique

potential advantages for the evaluation and treatment of

dysfunctional AVFs. The radial artery is easily accessible

by manual palpation or duplex sonography, and operator

fluoroscopic exposure is substantially reduced with this

approach. Most fundamentally, the radial approach

permits evaluation and treatment of the entire fistula from

the afferent artery through to the central veins with only a

single puncture. Finally, postprocedure hemostasis of a

radial puncture is easily achieved despite the

intraprocedural use of heparin or thrombolytic agents

because of its favorable anatomic location and easy

compressibility. There are also several potential

drawbacks to the use of TRA. Technically, the TRA

puncture can be difficult for those who are not comfortable

with this technique; however, there is short learning curve

to perform the puncture.  Puncture of the radial artery

may be difficult if the pulse is weak. This can be overcome

with the use of ultrasonography.

Access site for diagnosis and management of any

hemodialysis fistula varies due to operator preferences,

suspected type and sites of abnormality and the anatomic

pattern of the fistula. Decisions regarding the puncture

sites are predicated on physical examination, knowledge

of previous surgery and review of previous imaging

studies. The goal for the interventionist is to choose an

access site that is well suited to identify and treat all of

these lesions to reduce needle punctures, lessen

procedure time and variation, and allow rapid restoration

of access function so that the patient can quickly return to

hemodialysis. Figure 1 shows different types of

arteriovenous fistula for hemodialysis.

Material and Methods:

We retrospectively studied 148 cases from 2012 to 2017.
Inclusion criteria included palpable radial artery &
dysfunctional radiocephalic or brachiocephalic or
brachiobasilic transposition fistula. Exclusion criteria
included impalpable radial artery, oximetry <90% after
occlusion of radial artery, abnormal Allen’s test or infected
fistula. Number of successful puncture of radial artery
followed by fistuloplasty was evaluated. Periprocedural
complications like radial artery thrombosis dissection or
hematoma were also evaluated.

Technique of retrograde cannulation of radial artery:

When considering a patient for TRA, the interventionist

must evaluate the radial artery and assess the radial/

ulnar artery circulation. This can be accomplished by

performing the Allen’s test. To perform the Allen’s test,

both the radial and ulnar arteries are compressed until

blanching of the hand occurs. The examiner then

releases pressure on the ulnar artery to determine if flow

returns to the radial aspect of the hand, implying patency

Fig.-1: Different types of arteriovenous fistula for hemodialysis
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of the palmar arch. If hyperemia does not occur (usually

within 5–7 seconds), radial access should be avoided

as the patient does not have dual circulation to the hand.

TRA in cases of an abnormal Allen’s test may result in

hand ischemia and a substantial risk of radial artery

occlusion.2 Correct positioning of the wrist is important.

The wrist should be hyperextended 60º and may be

supported by placement of a towel underneath the wrist.

Using physical examination or sonography, the radial

artery should be punctured at least 2 to 3 cm distal to the

arteriovenous anastomosis to allow sufficient distance

for sheath insertion and anastomotic interventions. When

evaluating upper arm fistulas using a TRA approach, the

radial artery can be punctured at its most accessible

location as determined by the pulse examination.

We generally perform the transradial puncture with a 21

gauge, 2.5 or 4 cm long needle either by direct palpation

or under direct ultrasound guidance. Advancement of the

0.018 inch guidewire into the radial artery can be visualized

with fluoroscopic guidance. In most cases, complete

angiographic assessment of the dysfunctional AVF can

be performed through 6F x 4cm or 7F x 4cm radial sheath.

Interestingly, due to preferential flow into a nonthrombosed

fistula, the direction of flow in the radial artery is often

retrograde. Interestingly 60% volume of blood in venous

limb composed from radial artery proximal to anastomosis

and that of 40% from distal to anastomosis and the tip of

the sheath are kept distal to anastomosis.

Using this approach, dilation and insertion of a larger

sheath was only performed once it is deemed that

intervention is required. We generally advanced a 6F to

7F sheath into the radial artery distal to the anastomosis.

2500 IU Heparin with 100 microgram GTN was injected

via sheath and just before angioplasty another 2500 IU

heparin was injected via intravenous cannula. Once the

anastomosis was seen, roadmap guidance was

performed to guide catheterization of the fistula using a

4F angled catheter. If it was necessary to maintain the

wire position while injecting contrast, this can be achieved

by injecting through the 4F catheter over a 0.018 or 0.014-

inch wire using an attached Check-Flo sidearm adapter

(Cook Medical). It was performed in radial artery & venous

outflow upto central vein were easily visualized.

Figure 2 shows retrograde transradial approach, Figure

3 shows retgrograde transvenous approach to treat

Cephalic
vein 

Radial
artery

Radial
artery

A: Preprocedure angiogram

C: Post procedure angiogram 

B: Balloon angioplasty

Fig.-2 (A, B, C): Retrograde transradial approach to treat radiocephalic fistula malfunction.
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radiocephalic fistula malfunction & Figure 4 shows

retrograde transradial approach to treat brachiocephalic

fistula malfunction.

Once TRA was established, it was relatively simple to

complete, including balloon angioplasty using standard

noncompliant balloon. Dilation and mobilization of

thrombus from the arterial anastomosis through the

venous outflow was then performed using a 4- to 5-mm

PTA balloon with low-pressure hand inflation. Once

thrombus was cleared and flow was restored,

angioplasty and other interventions were then performed

in the usual fashion. One important technical

Radial artery

Cephalic vein

A: Preprocedure angiogram B: Balloon angioplasty

Fig.-4: Retrograde transradial approach for brachiocephalic fistula

Fig.-3: Retrograde transvenous angioplasty of radiocephalic fistula

A: Preprocedure angiogram B: Balloon angioplasty C: Post procedure angiogram
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consideration is notable in our experience. After the

procedure, we did not use the radial artery compression

bands that are typically described for hemostasis after

transradial puncture for cardiac catheterization. Instead,

we achieved hemostasis using nonocclusive manual

compression. Despite this technical factor, we had no

occurrence of hand ischemia and only rare instances in

which there was subsequent occlusion of the radial artery

preventing future access.

Results:

From November 2012 to January 2017, total 148 patients

(male:female=1:1) were evaluated. Types of

arteriovenous fistula were radiocephalic 95 (64%),

brachiocephalic 50 (34%) & brachiobasilic transposition

3 (2%). 146 cases were approached through retrograde

transradial artery & only 2 cases  through retrograde

cephalic vein as they have side to side anastomosis.

During secondary procedure 6 patients (4.1 %) developed

radial artery thrombosis due to previous procedure and

no patient developed hand ischemia or hematoma.

Discussion:

Now a day percutaneous fistuloplasty for hemodialysis

is routinely done to maintain patency but most

interventionist do it by retrograde venous approach. But

transradial approach is an alternative to retrograde

venous approach in patients having patent radial artery,

intact palmar arch, juxta anastomotic stenosis, multiple

venous outflow stenoses or lesions in both arterial &

venous limbs.3

By using one retrograde radial sheath, one can evaluate

both arterial side as well as venous limb upto central

vein. Transradial approach can solve juxta-anastomic

lesion as well as lesions in outflow vein.

The use of transradial approach (TRA) is a widely

accepted and well-described technique for coronary artery

interventions and for the diagnosis and treatment of iliac

and mesenteric diseases.4 Since 2006, several reports

from Asian investigators have shown that the use of TRA

for the dysfunctional AVF is safe and feasible.5-8

Kawarada et al initially described the use of TRA in 11

patients with predominantly nonthrombosed Brescia-

Cimino fistulas. There was no incidence of hand

ischemia or puncture site complications observed out to

6 months after intervention.9 Heparin and isosorbide

dinitrate were administered through the radial sheath to

prevent spasm and thrombosis.5 Lin et al subsequently

reported on transradial interventions in 165 upper arm

fistulas, more than half of which were performed for

thrombosed accesses. Heparin was used, but

vasodilator was not administered. Two episodes of radial

artery spasm causing thrombosis and two asymptomatic

radial dissections occurred, although no patient

developed hand ischemia.8 Chen and associates

described their experience with 154 transradial Brescia-

Cimino fistula treatments (including 99 thrombosed

accesses). There was a differential technical success

for nonoccluded fistulas compared to fistulas having a

“fibrous” occlusion, with success noted in 99% and 46%,

respectively. Overall 30-day primary patency was 75%.5

Taken together, the anatomic or clinical success rates

from these reports are comparable to those reported in

previous studies using the more traditional transvenous

approach.5-8

The TRA approach is not recommended in patients with

a positive Allen test result, and caution should be

exercised in using this approach in patients without a

palpable radial pulse. Second, this approach can be

associated with a learning curve, and it is key that the

operator be proûcient at using ultrasound imaging to

gain anterior wall access by a single puncture only.

Multiple failed attempts may lead to radial artery spasm

and hematoma. Third, a hydrophilic transradial tapered

sheath allows for a smooth entry into the radial artery,

thereby decreasing the chance of a radial artery injury or

rupture. Lastly, use of a solution containing a vasodilator

and a calcium channel blocker intermittently during the

TRA intervention minimizes radial artery vasospasm and

thrombosis.

Infiltration of the subcutaneous periradial tissues with

lidocaine containing 500 µg of nitroglycerin can also

cause radial artery vasodilation and facilitate puncture.10

Temporary radial artery occlusion can occur during

puncture and was seen in < 5% of patients undergoing

TRA for coronary interventions.11 Repeated puncture of

the radial artery for access may lead to eventual occlusion

or stenosis and prevent this approach for access;

however, Chen et al found that 98.7% (152/154) of

patients had a good palpable pulse at follow-up.6  Due to

the relatively small size of the radial artery, sheath size

may be limited to a 6-F or 7-F sheath. This potentially

prevents the use of larger balloon catheters for central

venous angioplasty, necessitating an additional

transvenous puncture if such devices are necessary. The

availability of newer low profile monorail balloons (e.g.,

Sterling balloon catheter, Boston Scientific Corporation,

Natick, MA) provides the ability to perform 8 mm

percutaneous transluminal angioplasty.

Multiple studies have also documented that the TRA for

coronary interventions has lower bleeding and access

site complications compared with brachial
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approaches.3,14,15 The complication rate for a brachial

approach can be up to 12%;16 by comparison,

complication rates for radial artery approaches are very

minimal. Puncture failure rates and radial artery

occlusions are as low as 0.25% and 0.7%

respectively.17,18

In a recent study, no local complications from the puncture

site occurred and 6 patients underwent multiple TRA

procedures with thrombosis of radial artery. No patients

complained of hand ischemia or hematoma in follow-

up. Patients seen in the clinic underwent a clinical pulse

examination; therefore, an arterial duplex to evaluate

radial artery patency at post intervention was not routinely

ordered.19 In our study, complication rate was 4.1%. Wu

et al documented a complication rate of 4% in their study

of the TRA approach in occluded radiocephalic AVFs.20

Lin et al reported a complication rate of 9.7% that included

interventions for stenosis and thrombosis in AVFs.21

A limitation to the TRA is the inability to accommodate

large sheath sizes, although most interventions in the AV

access should be able to perform through a 6F sheath.

In our study, the largest sheath size used for a TRA was

7F. Large noncompliant balloons that treat central venous

lesions require larger sheaths, thereby making the TRA

approach a poor option in these cases.

In our study, we highlighted the versatility of the TRA

approach as evidenced by its efûcacy in treating juxta-

anastomotic lesions as well as treating different AVF

types. The most common type of AVF treated in this cohort

was the distal radiocephalic conûguration. We have

proven that despite minimal running room, distal

radiocephalic AVFs can be treated successfully.

Accessing the radial artery allows a more direct route to

the lesion than the traditional venous route that may

require crossing difûcult angles and kinks to reach a

juxta-anastomotic lesion.

Conclusion:

Retrograde transradial approach is safe and effective to

treat malfunctioning hemodialyhsis access. It allows

visualization as well as treatment of stenosis or occlusion

of arterial and venous limbs in a single puncture. The

procedure is easy to learn having very few complications.
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