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Abstract: Due to the relatively low metabolic demand and extensive collaterals of the upper 

limb, peripheral arterial disease seldom leads to tissue loss, except in patients with end-stage 

renal failure (ESRF), rheumatologic diseases, Raynaud’s disease, frostbites, or distal emboli. 

We report a case of a 51-year-old lady with ESRF who presented to our tertiary referral vascular 

center with infected gangrene of her right ring finger. Duplex ultrasound showed that her forearm 

arteries were severely diseased. Digital subtraction angiogram showed severe multilevel stenoses/

occlusions in her forearm radial and ulnar arteries. These lesions were successfully angioplastized 

with 2 mm × 25 mm angioplasty balloon. Completion angiogram showed good radiological 

results with some post-dilatation spasm which improved with intra-arterial glyceryl trinitrate. 

The sepsis improved after revascularization, and the distal phalanx was allowed to self-demarcate 

with dressings and autoamputate with good clinical results. Our case illustrated that even in 

delayed setting, patients could still benefit from specialist vascular care with a combination of 

expert care and angioplasty of forearm arteries, with successful salvage of her finger.

Keywords: end-stage renal disease, finger septic gangrene, peripheral arterial disease, angio-

plasty, salvage

Introduction
Peripheral vascular disease of upper extremity seldom leads to tissue loss because of the 

relatively low metabolic demand and extensive collaterals of upper limb. Patients with 

end-stage renal failure (ESRF) are more prone to finger gangrene, especially those with 

multilevel stenosis or calcification involving the forearm vessels, as shown in clinical 

and autopsy studies.1 This is also particularly important in patients with elbow-based 

arteriovenous fistula for hemodialysis, as there is a danger of arterial steal. Other dif-

ferential diagnoses included rheumatological diseases, Raynaud’s disease, frostbites, or 

distal emboli. Many patients with finger gangrene presented to orthopedic surgeons for 

primary amputation, but there are more reports2-9 now of revascularization of forearm 

arteries to be a useful adjunct for finger salvage.

We report a case of successful angioplasty of forearm arteries in a patient with 

ESRF, and thereby saving her finger, with good clinical and functional outcome.

Case
A 51-year-old right-handed lady with ESRF presented with a 2 months’ history of pro-

gressively worsening infected gangrene involving her right ring finger which developed 

after a nail clipping injury. Past medical history was significant for 20 years of ESRF 
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due to unknown etiology, currently on hemodialysis via a 

right neck PermCath catheter, hypertension, and percutaneous 

coronary angioplasty via a right femoral access.

On presentation, her right hand was pale and there was 

infected gangrene of her right ring finger, which was edema-

tous and inflammed and spreading to the proximal pharynx. 

Her right radial and ulnar pulses were absent at the wrist, but 

her brachial pulse was palpable. She was started on Unasyn 

(ampicillin and sulbactam) empirically. Duplex ultrasound 

(Philips iU22; Philips Healthcare Solutions, Bothell, WA, 

USA) showed severe multilevel stenosis of the forearm 

radial artery and occlusion of the forearm ulnar artery. The 

brachial, axillary, and subclavian arteries were calcified but 

patent. The ultrasound criteria of moderate stenosis (50%) 

Figure 1 Angioplasty of forearm arteries.
Notes: (A) On-table angiogram showed multiple segment stenoses over right radial artery (triangles) and ulnar artery (arrows). (B) Angioplasty of ulnar artery. 
(C) Angioplasty of radial artery. (D) Successful revascularization of radial artery (triangles). Spasm of ulnar artery (arrows) after angioplasty was improved with intra-arterial 
gylceryl trinitrate.
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was at-stenosis and pre-stenosis velocity ratio of more than 

or equal to 2.0, or a peak systolic velocity of more than or 

equal to 200 cm/s. Criteria of severe stenosis (75%) was 

velocity ratio of more than or equal to 4.0, or peak systolic 

velocity of more than or equal to 400 cm/s.

In view of the duplex findings, urgent revasculariza-

tion of forearm arteries was arranged. Brachial access was 

established at the antecubital fossa, with antegrade insertion 

of a 4-French sheath (Cordis Corporation, Fremont, CA, 

USA). On-table angiogram showed multilevel mid to distal 

ulnar artery occlusion and severe mid to distal radial artery 

stenoses. All the lesions were passed intraluminally with 

0.018/0.014" Terumo guidewire (Terumo Medical Corpor-

ration, Somerset, NJ, USA) and angioplastized with 2 mm × 

25 mm Medtronic Sprinter Legend balloon (Medtronic Inc, 

Fridley, MN, USA). Completion angiogram showed satis

factory radiological result with some ulnar artery spasm 

which improved with 50 µg of intra-arterial glyceryl trinitrate 

(UCB Pharma Limited, Berkshire, UK) (Figure 1).

The wound swab grew Citrobacter, and her finger 

infection was controlled by giving Unasyn (ampicillin 

and sulbactam) for 2 weeks. She was discharged on 

postoperative day 5. Clopidogrel and aspirin were given 

for 3 months and then was advised to continue clopidogrel 

lifelong. The distal phalanx autoamputated with no wound 

after 3 months (Figure 2). The radial pulse was still easily 

palpable at 1 year follow-up. Apart from clinical and duplex 

ultrasound outcomes, digital pressure was also a good indi-

cator of revascularization, although this was not measured 

in our patient. The patient gave informed written consent to 

publication of this report. Angioplasty of forearm arteries 

is a standard treatment in our territory and this paper does 

not require the Institutional Review Board of the University 

of Hong Kong/Hospital Authority Hong Kong West Cluster 

to review.

Discussion
Digital gangrene due to chronic atherosclerotic disease is rare 

due to low metabolic demand and extensive collateral circu-

lation,10 except in patients with ESRF, rheumatological dis-

eases, Raynaud’s disease, frostbites, or distal emboli. Patients 

with renal failure are more prone to develop occlusive disease 

of the upper limb. Acceleration of atherosclerosis, upregula-

tion of markers of inflammation and oxidative stress, and 

more severe calcification of plaques and the arterial media 

among ESRF patients were possible mechanisms.1 Steal from 

ipsilateral concomitant arteriovenous fistulae also contributed 

to some cases of hand ischemia.11

There is a relative paucity of literature on endovascular 

treatment of upper extremity arterial disease compared to 

lower limb, with medical therapy involving antiplatelet agents 

and lifestyle and risk factor modifications being the mainstay 

of treatment.12 Many patients with septic digital gangrene had 

primary amputation by the orthopedic services, without pre-

operative careful vascular assessment or even consideration 

for revascularization. Forearm bypass graft is now seldom 

necessary. Chang et al13 reported 18 forearm bypass proce-

dures for digital ulceration or gangrene with patency rate of 

88.9% at mean follow-up of 18 months. Systematic review 

of 16 studies reporting outcomes of distal upper extremity 

bypass surgery showed an overall patency rate of 87% at an 

average follow-up of 34 months among 152 bypass grafts 

performed.14

Figure 2 Serial clinical photos of patient’s ring finger over time.
Notes: (A) Distal phalanx was gangrenous with cellulitis of middle and proximal 
phalanx at presentation before revascularization. (B) Two weeks postoperation and 
(C) 3 months postoperation when the ring finger has autoamputated with no pain 
or open wound.
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Table 1 Contemporary case report or cohort on endovascular revascularization of forearm arteries

Author Number  
of cases

Presentation/
comorbidities

Involved forearm 
arteries

Revascularization procedure Outcome

Dineen et al2 1 Gangrenous third 
to fifth fingers in an 
end-stage renal failure 
(ESRF) patient.

Proximal radial 
artery

Percutaneous brachial access; 
Angioplasty with 2.5×120 mm2 
Amphirion balloon (ev3, Plymouth, 
MN, USA); 
Stenting with three Expert stents 
3×30 mm2, 3×40 mm2, 4×40 mm2 
(Abbott Vascular, Redwood City, 
CA, USA).

All fingers healed 
except minor scabbing 
of third finger. 
Stent was patent 
at 6 months on 
angiography.

Namdari et al3 1 Poor healing of index 
finger amputation 
wound and gangrenous 
middle finger.

Distal radial artery Open brachial access; 
Angioplasty with 2 mm balloon.

Wound healed at 
1 month. Radial 
pulse was palpable at 
21 months.

Gandini et al4 1 Digital ulceration of 
ring finger in an ESRF 
patient.

Ulnar artery Brachial access; 
Angioplasty of distal part of ulnar 
artery through the superficial Palmar 
arch with 2×80 mm2 Amphirion 
Deep balloon (Invatec, Brescia, Italy).

Complete wound 
healing observed at 
6 months.

Kawarada et al5 5 Five critical hand 
ischemia in ESRF 
patients.

Target vessels were 
ulnar artery in four, 
radial artery in one 
and palmar arch 
in two.

Percutaneous brachial access. 
Monorail balloon (Ikazuchi; Kaneka 
Medix Corp., Osaka, Japan) or over-
the-wire balloon (Genity; Kaneka 
Medix Corp., Osaka, Japan or Fox-
SV; Abbott Vascular, Santa Clara, 
CA, USA)

Clinical success in all 
with mean follow-up 
period of 11 months.

Itaya et al6 1 Ring finger ulcer in an 
ESRF patient.

Brachial and ulnar 
artery

Femoral access with monorail balloon 
(Ikazuchi; Kaneka Medix Corp.) 
angioplasty of brachial stenosis. 
Then, brachial access with monorail 
balloon (Ikazuchi; Kaneka Medix 
Corp.) angioplasty of ulnar stenosis.

Wound healed at 
1 month. Patient 
was symptom free at 
6 months.

Tasal et al7 1 Ringer finger 
ulceration in an ESRF 
patient.

Distal radial artery Femoral access. 
Angioplasty with 2×80 mm2 and 
2.5×100 mm2 peripheral balloon 
(Fox SV; Abbott Vascular)

Finger healed at 
2 months.

Jaradat et al8 4 Latrogenic radial 
artery occlusion 
after transradial 
catheterization.

Radial artery Brachial access. 
Balloon angioplasty and abciximab 
(Reopro; Lilly, Indianapolis, IN, USA) 
(025 mg/kg) infused over 90 seconds 
via a ClearWay infusion catheter.

Patients were 
symptom free at a 
mean follow-up of 
180 days. Three had 
duplex-confirmed 
patency at a mean 
follow-up of 229 days.

Arabi et al9 1 Ring finger gangrene in 
an ESRF patient.

Radial artery Retrograde distal radial access. 
Angioplasty with 2×80 mm2 and 
3.5×80 mm2 Amphirion Deep 
balloon (Medtronic Inc, Mineapolis, 
MN, USA)

Partial healing at 
1 month. Amputation 
of distal and middle 
phalanges at 2 months 
with angiographic 
evidence of restenosis.

Angioplasty is an alternative option given its minimal 

invasive nature, but there are only a handful of cases 

described in contemporary literature. We performed litera-

ture search using PubMed, Ovid Medline, and EMBASE 

databases. Search keywords comprised angioplasty, 

percutaneous angioplasty, revascularization AND finger 

gangrene, ischemia, tissue loss. The results were reviewed 

individually. All studies using angioplasty as a treatment 

for finger gangrene due to various etiologies are included 

and tabulated in Table 1. Safety and repeatability of this 

method were clearly demonstrated. Report on long-term 

efficacy of more than 1 year, however, was lacking. The 

aim of the treatment in our patient was infection control 

and the gangrenous fingertip was then allowed to autoam-

putate. Patency of her radial artery was still observed at 

1 year follow-up.
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Conclusion
With improvements in endovascular technology and wide 

availability of low-profile small balloons, angioplasty of the 

forearm arteries should be considered for finger salvage in 

patients with ESRF. This report emphasized the importance 

of specialist vascular care with a combination of expert care 

and angioplasty of forearm arteries, even in delayed setting, 

with successful salvage of the patient’s finger.
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