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Chronic Hand Ischemia TreatedWith Radial Artery

Balloon Angioplasty: Case Report

Surena Namdari, MD, Min Jung Park, MMSc, Arnold-Peter C. Weiss, MD,Wilfred I. Carney, MD

Although balloon angioplasty in heart and lower extremity vessels has been extensively studied and reported, little
information exists regarding its use for digital ischemia in the hand. We report a case of successful balloon
angioplasty of the distal radial artery to reverse present and prevent further digital tip cyanosis and necrosis. (J Hand
Surg 2008;33A:551–554. Copyright © 2008 by the American Society for Surgery of the Hand.)
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AND ISCHEMIA IS A COMPLICATION of many
different disease processes and can be treated by
both medical and surgical interventions. Patients

ith history of smoking, diabetes, end-stage renal disease,
nd a host of other conditions are predisposed to chronic
ascular disease. Though ischemic disease rarely affects the
and and upper extremity compared with the heart,
esentery, or lower extremity, these patients generally

resent with pain, discoloration, frank ulcerations, tissue
ecrosis, and/or gangrene of fingers, generally starting at the
ips. Balloon angioplasty is a minimally invasive method of
orrecting areas of stenosis within vessels. In the chronic
enal disease population with stenosis of hemodialysis access
rafts in the forearm, there have been reports of successful
estoration of blood flow with balloon angioplasty.
urthermore, several cases of nonatherosclerotic upper-
xtremity vascular disease of the brachial arteries were
uccessfully treated with balloon angioplasty.1–3 Although
here have been scattered reports regarding use of
ercutaneous angioplasty (PTA) in the radial artery,4,5 it
emains a preliminary and experimental approach to vascular
cclusion in the distal upper extremity.

ASE REPORT
67-year-old man presented with pain and ulcerations of

he right hand. The patient had a greater than 10-year
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istory of ulcerations and ischemic disease of the lower
xtremity and began to experience right upper-extremity
ymptoms over the past 2 years. The patient’s history was
otable for smoking, diabetes, peripheral vascular disease,
nd ischemic stroke. His other surgical history included a
eft common femoral endarterectomy, bilateral femoral
opliteal bypasses, and a right carotid endarterectomy. Six
eeks prior to presentation, he had had an amputation of

he right index finger and irrigation and debridement of the
ight middle finger tip for digital ischemia and ulceration.
hree weeks after this procedure, the patient was taken back

o the operating room for debridement of necrotic and
brinous tissue due to poor healing of the wounds. At the
nd of the procedure, there was good bleeding and healthy-
ppearing tissue edges at both the index finger amputation
ite and ring finger, and negative pressure wound treatment
as begun. Over the next several days, the patient

ontinued to show signs of gangrenous and necrotic tissue,
ost marked at the distal edges of the right index finger

mputation and middle finger.
On examination, the right hand was considerably colder

han the left, and all fingers showed different levels of
yanosis and small ulcerations, most marked at the index
nger amputation site and middle finger tip. A right
ubclavian angiogram was performed to further evaluate the
ontinued hand ischemia and poor healing. The right
ubclavian, axillary, and brachial arteries were widely patent.
here was diffusely mild, non–flow limiting atherosclerotic
isease within the brachial artery. The brachial artery
emonstrated filling of the radial and interosseous arteries.
he radial artery was discontinuous and occluded over a
-cm segment prior to crossing the wrist (Fig. 1). There was
tenosis of the ulnar artery at the same level. The distal radial
rtery and ulnar arteries were partially reconstituted by
nterosseous collaterals. The palmar arch remained patent,
ut branches within the ulnar aspect of the arch were
iminutive. Small, patent digital arteries were noted as well.
n an effort to promote wound healing and to prevent

urther digital amputation, the risks and benefits of a balloon
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552 BALLOON ANGIOPLASTY OF DISTAL RADIAL ARTERY
ngioplasty of the radial artery were discussed with the
atient, who consented to the procedure.

In the operating room, an initially unsuccessful attempt
as made for percutaneous entry to the right brachial artery.
his could not be achieved, and a 1-cm cut-down incision
as made just above the antecubital level. The artery was

ntered with a 5-F sheath. This was upsized to a 6-F sheath,
nd a 2-mm angioplasty balloon was selected after the lesion
as crossed with an 0.018-inch guide wire under
uoroscopy. The balloon was then advanced over the wire
nto the region of the stenosis, and several inflations were
arried out to 12 atm (Fig. 2). The postdilation angiogram
f the vessel showed a patent radial artery (Fig. 3). The
ngioplasty balloon, catheter, and wire were removed and a
ingle 6-0 Prolene suture was used to close the brachial
rtery. The skin was then closed, and a light dressing was
laced. The patient remained in the hospital postoperatively
o assess wound healing and, though the hand and other
ngers were warm and well-perfused, there was continued
angrene and tissue necrosis at the middle finger. The
atient went back to the operating room for amputation of
he middle finger. The patient was discharged after an
ncomplicated 4 postoperative days on the inpatient floor.
he patient was discharged on aspirin 325 mg daily to be

aken indefinitely.
The patient was seen 8 days postoperatively and was

IGURE 1: Angiogram of vessels at forearm/wrist, demonstrating
tenotic lesion at distal radial artery (arrows).

IGURE 2: A Guide wire advanced to distal radial artery. B

ngioplasty balloon at stenotic lesion of distal radial artery (arrow).
oted to have a warm, well-perfused hand with well-healing m

JHS �Vol A,
ounds, and sutures were removed. At 1 month
ostoperatively, the patient had no complaints of pain or
lceration. The hand wounds had healed well, and there
as a strong radial pulse and Doppler signal at the wrist.
he patient was seen again at 3 months and was again

symptomatic with healed wounds. At 12-month and at
1-month follow-up, the patient’s hand continued to be
arm and well-perfused with a palpable radial pulse and no

utaneous lesions. The patient had right upper-extremity
egmental pressures and pulse volume recordings within the
ormal range.

ISCUSSION
orbidity and mortality associated with peripheral arterial

cclusion can be devastating. The in-hospital mortality rate
ssociated with peripheral arterial insufficiency may exceed
0%.6,7 The management of lower-extremity arterial
schemia has been extensively studied. However, the
anagement method of upper-extremity ischemia has not

eceived as much attention. A postulated reason for this
elative lack of literature may be that upper-extremity
schemia is a rare event, regardless of the etiology. For
nstance, radial artery thrombosis or flow reduction after
ecannulation of the vessel is reported in 25% to 33% of
atients; however, clinical hand ischemia is reported in only
in 500 cases.8–12 The rare occurrence of symptomatic

istal upper-extremity ischemia compared with that of the
ower extremity may be explained by rich collateral
etworks and small muscle mass. Nevertheless, when
cclusive disease and lack of collateral circulation is severe
nough to cause symptoms and signs of ischemia, the degree
f functional loss and pain experienced by the patient can be
s devastating as that resulting from lower-extremity
schemia.13

The most common etiologies leading to distal upper-
xtremity ischemia include trauma, thoracic outlet
yndrome, irradiation exposure, tumor, fibromuscular
ysplasia, arteriosclerosis, inflammatory arteritis, embolic
cclusion, subclavian steal syndrome with arteriovenous
stula, and distal occlusive diseases. Of the etiologies

IGURE 3: A , B Angiogram after angioplasty demonstrating
atent radial artery flow-through at consecutive time points.
entioned, embolic disease and multisegmental lesions are
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hought to cause rest pain and tissue loss by markedly
ompromising collateral circulation.14,15 Some patients,
amely diabetic patients on dialysis, are more prone to
evelop upper-extremity ischemia. Proximal arteriovenous
stula access sites were reported to cause higher incidence of

schemia compared with the distal ones. Reports in this
atient population indicate that symptomatic ischemia
eveloped at the following rates: 10% to 25% in
rachiocephalic and basilic level; 4% to 6% at forearm level;
nd 1% to 2% at radiocephalic level of forearm.16–19

Regardless of the etiology, upper-extremity ischemia can
ead to potentially fatal outcome or disability after
mputation at various levels. Timely intervention with
ppropriate methods may reduce the need for amputations.
urrently, there is no guideline available for the treatment
f upper-extremity ischemic events, except
ecommendations for specific cases. In more common
cclusive cases with thrombus, medical therapy with
ntiplatelet agents can be used as prophylactic or therapeutic
ntervention.20 Because the arteries of the upper extremity
re more responsive to sympathetic tone compared with
hose of the lower extremity, sympathectomy can be used in
ases with vasospasm as the main feature, such as Raynaud’s
henomenon.21,22 Historically, the most common surgical
rocedure involves simple resection and ligation of involved
egments. However, there has been an increasing interest in
nterposition grafting, with excision of the abnormal
egment, and in distal bypass grafting. These open surgical
echniques have been studied with reports of patency
anging from 48% to 100% at different follow-up
ntervals.23–26

Percutaneous angioplasty is another option for patients
ith vascular occlusive disease. After its introduction in the
960s, there have been marked improvements and
ophistication of devices commonly used today. As a result,
TA offers various advantages over conventional open
rocedures. It takes much less time and can be done with
ild sedation and local anesthesia. In addition, PTA

rocedures cost substantially less and can be repeated with
inimal difficulty if needed. It also allows surgeons to gain

ccess to regions that are impossible to properly explore
ith open procedures. Postoperatively, patients often

xperience less pain compared with an open procedure, and
ecovery is shorter as well. Although the patient in this case
equired an incision at the antecubital level and cannot be
onsidered strictly percutaneous, this incision was
ubstantially smaller than that needed to conduct a truly
pen procedure. The alternative treatment would necessitate
resection and primary vessel repair or an interposition or
ypass graft, which would involve not only a larger incision
ut also more extensive dissection and vessel manipulation.
urthermore, placement of a graft at the level of the wrist
xposes the graft to the risks inherent to wrist flexion and
xtension. Important to note, open conventional surgery is
ossible in most cases if PTA fails to achieve desirable

atency. We have previously described palmar bypass

JHS �Vol A,
rafting as an effective treatment for digital ischemia and
elieve that the option would exist in this patient if
ngioplasty was ineffective.27

Percutaneous angioplasty has been widely used in cardiac
nd lower-extremity salvage for many years with good
esults.28–30 Efficacy of angioplasty in upper-extremity
cclusive disease has been studied mostly in the
rachiocephalic vessels, including innominate, subclavian,
nd axillary arteries. Although most authors agree that
uccess rate largely depends on severity, pathology, and
ocation of the lesion; in general PTA gives comparable, if
ot better, results compared with conventional open
urgery.2,31–34 Patients with hemodialysis access occlusion
re the most extensively studied population in terms of use
f PTA as primary intervention. Although multiple
rocedures may be needed, PTA showed promising results
n several studies. Guerra et al treated 22 radial, 10 brachial,
nd 7 ulnar arteries with hemodialysis access thrombotic
cclusions with PTA. They found primary and secondary
atencies of 64% and 91% at 6 months and 41% and 76% at
4 months, respectively, with successful angioplasty criteria
s residual stenosis of less than 30%.5 However, in general,
he data on long-term patency at various levels are scanty at
est, and balloon angioplasty of lesions at the level of the
istal forearm has not been described previously.

The patient we present in this report had a number of
isk factors, including long smoking history, diabetes
ssociated with chronic peripheral vascular disease, and
schemic stroke. Although his hand ischemia was initially
reated with amputation, the patient continued to have
orsening of his symptoms. After treating the patient with
alloon angioplasty at the level of the forearm, we were able
o salvage his remaining digits at 1-year follow-up. Our
mpression is that earlier intervention with balloon
ngioplasty could have possibly avoided the index and
iddle finger amputations in this case. However, without
ore data regarding use of balloon angioplasty in distal
pper-extremity occlusive disease, no standard
ecommendations can be made. Currently, there exist well-
stablished indications for cardiac and lower-extremity
ngioplasty that describe focal, discreet areas of occlusion as
deal for this mode of treatment. We believe that the same
rinciples can apply to distal upper-extremity occlusions as
ell. A larger study with early intervention of distal upper-

xtremity occlusive disease with balloon angioplasty will be
ecessary to formulate indications and contraindications.
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