Acute limb ischemia secondary to radiation-induced arteritis:
case report
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Abstract

Radiation-induced arteritis is a rare but well-known complication of radiotherapy. This report describes the case of
a 34-year-old woman with uterine cervical cancer who was diagnosed with left iliofemoral deep vein thrombosis
(DVT) 2 years after radiotherapy, and 2 months later, during the treatment of DVT with effective anticoagulation,
developed an episode of acute arterial ischemia of the left lower limb secondary to a long subocclusive lesion of the
external iliac artery. The patient was treated with angioplasty and stenting of the lesion and recovered uneventfully
after the endovascular procedure.
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Resumo

A arterite induzida por radiagdo é uma rara mas bem documentada complicagdo da radioterapia. O presente relato
descreve o caso de uma mulher de 34 anos, diagnosticada com neoplasia de colo do Utero, a qual, dois anos apds
sessOes de radioterapia desenvolveu trombose venosa profunda (TVP) iliofemoral esquerda; dois meses depois, durante
tratamento para TVP com devida anticoagulagdo, a paciente apresentou quadro de insuficiéncia arterial aguda do
membro inferior esquerdo secundaria a uma longa lesdo suboclusiva da artéria iliaca externa. A paciente foi tratada
com angioplastia transluminal percutanea e implantagao de stent autoexpansivel, recuperando-se sem intercorréncias
apos o procedimento endovascular.
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INTRODUCTION

External-beam radiation for malignancies may
cause inflammation and fibrosis in adjacent large
arteries and lead to clinically significant stenosis.
These lesions are often indistinguishable from
atherosclerosis; however, location and confinement
to an area previously irradiated indicates that
radiation was the cause'?.

The most affected vascular beds are: cervical
and cranial arteries, secondary to radiotherapy
for esophageal squamous cell carcinoma; visceral
arteries, secondary to radiotherapy for lymphoma;
and the iliac arteries, secondary to radiotherapy for
cervical cancer?”.

The diagnoses is usually made on clinical grounds,
and confirmed by noninvasive and invasive test
results. This study describes a case of external iliac
artery (EIA) radiation-induced subocclusive lesion
that led to a rare clinical presentation of acute arterial
insufficiency in a patient already on anticoagulation
for the treatment of deep vein thrombosis (DVT) of
the same limb.

CASE REPORT

A 34-year-old woman with no risk factors for
atherosclerosis was diagnosed with advanced
cervical cancer in 2008 and underwent chemotherapy,
radiotherapy (57.6 Gy radiation in 32 fractions) and
brachytherapy (4 sessions) in the same year.

In June 2011, the patient presented with sudden
left lower extremity swelling, calf pain and tightness,
but pedal pulses were palpable. A color Doppler
ultrasound (US) scan revealed left iliofemoral
DVT. She was hospitalized, treated with sequential
parenteral and oral anticoagulation (warfarin), and
discharged with a stable international normalized
ratio (INR) of 2.0 to 3.0.

In August 2011, she returned to the emergency
department because of intense pain of the left lower
thigh and calf, walking impairment and left foot
numbness. Physical examination revealed absence of
left femoral, popliteal and pedal pulses and palpable
normal pulses in the contralateral limb. The skin
temperature on the whole left limb was low, and the
left foot was cyanotic. Laboratory tests were normal,
except for an INR of 2.3.

The patient was then taken to an endovascular
suite and underwent digital angiography, which
revealed a long, uniform subocclusive lesion of the
left EIA (Figure 1). Filling was delayed in all the
distal arteries, but their angiographic appearance
was normal.
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Figure 1. Aortoiliac digital angiography shows left external
iliac artery subocclusion.

With the aid of road mapping, the left femoral
artery was punctured, and the EIA lesion was easily
crossed with a hydrophilic 0.035-in, 180-cm stiff
shaft and an angled floppy-tip guide wire; after
that, the lesion was pre-dilated using a 6-mm X
40-mm non-compliant percutaneous transluminal
angioplasty (PTA) balloon. Subsequently, 2 self-
expandable nitinol stents were deployed: first, an
8-mm x 80-mm stent distally, and then a 9-mm X
80-mm stent proximally, with an overlapping zone
of about 3 cm. For post-dilatation, a 7-mm x 80-mm
non-compliant PTA balloon was used (Figure 2).
Both balloons had to be inflated to nearly their burst
pressure to open the lesion adequately. Pressure was
measured across the stented region, but no pressure
gradient was identified. The completion angiogram
showed a satisfactory angiographic result (Figure 3).

On the first post-procedure day, she had normal
pedal pulses, and color Doppler US detected normal
triphasic flow down to the foot on both left pedal
arteries. Clinically, there was remission of the left
foot numbness and her left foot movements were
preserved. She was discharged from the hospital
on the third post-procedure day with a referral for
outpatient anticoagulation and INR control.

DISCUSSION

Radiation-induced stenosis has been described in
various organs after radiotherapy for several types
of tumors. According to Teixeira et al.%, radiation-
induced proctitis chronically leading to rectal
stenosis is a complication seen in about 1% to 20%



Figure 2. Post-dilatation of two self-expandable nitinol stents
with a 7-mm x 80-mm non-compliant percutaneous translu-
minal angioplasty balloon.

Figure 3. Completion angiogram shows satisfactory angio-
graphic result.

of patients that undergo pelvic region radiotherapy.
Novais et al.’ found that esophageal radiation-
induced stenosis affects 25% to 67% of patients
irradiated for the treatment of esophageal primary
tumors and 1% to 20% for the treatment of adjacent
tumors (breast, lung, thyroid).

Although still rarely seen in oncology practice,
arterial radiation-induced stenosis is becoming more
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common due to the increased use of radiotherapy and
prolonged survival of cancer patients'. The vessels
involved are directly associated with cancer location
and the irradiation received.

Arterial occlusive disease pathogenesis begins
with direct cellular damage due to radiation or by free
radicals produced by its action’. Cell damage leads
to fibrosis, intimal thickening, elastic middle layer
degeneration, adventitia fibrosis and vasa vasorum
damage’®. After that, in addition to narrowing, there
may be thrombus formation, ulceration and distal
embolization'.

Although well documented, histological changes
are nonspecific and virtually identical to those
observed in atherosclerosis'?. Some authors suggest
that vasa vasorum injury and the consequent arterial
wall ischemia are among the few morphological
characteristics that separate radiation-induced
lesions from spontaneous atherosclerosis®. It has also
been suggested that the presence of atherosclerosis
risk factors further promotes lesion development
after radiotherapy?. However, the predisposition
to atherosclerosis only accelerates vascular injury
after irradiation, because the absence of lesions at
uninvolved areas indicates that radiotherapy is the
primary etiology'2°.

Therefore, the treatment of cervical cancer was
the main cause of arterial injury in our patient, as
arteriography showed that the disease was restricted
to the left EIA, and all the other pelvic and left
lower limb vessels had a normal angiographic
appearance. Besides that, age and the absence of
other atherosclerosis risk factors confirmed the
radiation-induced etiology of the arterial disease.
The radiation dose reported in the literature to be
associated with iliac and femoral artery stenosis is
39.5 to 80 Gy’.

In our patient, acute arterial insufficiency
symptoms appeared about 2 years after radiotherapy.
In the literature, the time between irradiation and
signs and symptoms of damage varies: Piedbois et al.?
described a range of 1 to 10 years (mean 6 years);
Dorresteijn et al.'%, reported a mean 13 years;
Hassen-Khodja et al.!! found a mean10 years between
cervical irradiation and carotid stenosis treatment.

The clinical signs and symptoms of radiation-
induced arterial stenosis are not different from
other chronic arterial blockages. Therefore, in
the arterial involvement of the lower extremities,
varying degrees of arterial insufficiency may occur,
from exertion muscular ischemia (intermittent
claudication) to rest pain and tissue loss'.

Our patient presented with an uncommon clinical
picture of acute arterial insufficiency. Although
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she had a chronic arterial lesion that was probably
asymptomatic, iliofemoral DVT may have led to an
imbalance of the arterial blood supply to the limb,
previously compensated through collateral arteries.
These arteries may explain why the pulses were
palpable during physical examination two months
before acute ischemia.

The clinical diagnosis of chronic arterial
insufficiency is usually confirmed using color
Doppler US and physiological tests (such as ABI)!3!4,
Digital subtraction arteriography is usually reserved
for surgical planning!>!°. In the case described
here, urgent arteriography was performed after the
clinical diagnosis of acute arterial occlusion, and
the endovascular treatment was administered at the
same time.

Although other treatment options have been
described (drug therapy, endarterectomy, extra-
anatomic bypass)!?, PTA with stent implantation
is increasingly becoming the treatment of choice in
similar cases because of its low invasiveness and
high success rates, as described in the literature!>!4,
PTA associated with stent implantation is extremely
effective in the treatment of iliac arterial stenosis
of any etiology'*. Patients usually have a good
postoperative recovery, and clinical improvement is
evident, as shown in this case and in the literature'>!*.

CONCLUSION

This case demonstrated that PTA with implantation
of self-expandable stents is a good therapeutic option
for the treatment of radiation-induced EIA stenosis
with clinical symptoms in patients treated for
advanced pelvic cancer.
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