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Radiation-induced arterial disease is caused by significant atherosclerosis in the
circumjacent vessels being irradiated. Even though this has been recognized as
survival of cancer patients treated with radiotherapy improves, it is a problem that
is often under-reported. We present a case of chronic thromboembolic occlusion of
right common iliac artery in a 53-year-old woman who was treated with radiation
therapy for cervical cancer 13 years ago. We initially performed percutaneous
transluminal angioplasty with thrombolytic therapy, but had to cease thrombolytic
therapy due to upper gastrointestinal bleeding of Dieulafoy’s lesion, nevertheless,
achieved good results after revascularization by Fogarty embolectomy.
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INTRODUCTION

Radiation-induced arterial disease causes long-term complications such as steno-
sis, thrombosis, pseudoaneurysm and rupture.' These complications arise several
years after radiation therapy.>® Stenoses and occlusions are more often reported
than ruptures and pseudoaneurysm, but remain very rare.”® Treatment of such le-
sion is difficult for several reasons. Here, we report our experience in the manage-
ment of complication after radiation therapy for cervical cancer.

CASE REPORT

In June 2009, a non-smoking 53-year-old woman, without lipid metabolic disor-
ders or hypertension, was admitted with complaints of progressive claudication in
the right thigh and calf at 100 yards over a period of 2 years, and numbness and
tingling in the right ankle over 1 month. She was treated for a squamous carcino-
ma of the cervix with metastasis of right external iliac lymph nodes, stage 1IB, and
underwent transvaginal hysterectomy and postoperative radiotherapy 13 years
ago. Radiotherapy consisted of 5400 cGy external radiotherapy, intrapelvic opti-
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mal dose of 5040 ¢Gy and booster dose of 360 c¢Gy for
metastatic lymph nodes with 10 MV energy photobeams
using semiextended field, and she was treated daily with 5
sessions per week over 7 weeks and 180 cGy per fraction.
The patient underwent small bowel resection due to bowel
ischemia 2 years ago.

Clinical examination revealed absence of right femoral
and distal pulses. The initial laboratory data showed hemo-
globin of 10.1 g/dL, leukocyte 9060/uL with 80.6% neutro-
phils, blood urea nitrogen 19.8 mg/dL, creatinine 0.78 mg/
dL, total cholesterol 118 mg/dL, triglyseride 62 mg/dL,
high density lipoprotein 40 mg/dL, and low density lipo-
protein 67 mg/dL. Laboratory data associated coagulation
was within normal range (PT 12.6 sec, aPTT 25.5 sec, pro-
tein C 124%, protein S 89%, C3 90.0 mg/dL, C4 27.9 mg/
dL). Autoantibody tests for rheumatoid factor, lupus antico-
agulant, anticardiolipin, anti ds-DNA, and P-ANCA/C-AN-
CA were negative. The ankle-brachial index (ABI) on the
right was 0.12, while that on the left was 1.13. A lower ex-
tremity computed tomographic angiography (CTA) showed
chronic thromboemblic occlusion extending from the right
common iliac artery to the popliteal artery (Fig. 1A). Diag-
nostic transbrachial arteriography showed same result as
that with CT angiography (Fig. 1B).

Initially, the patient was treated by a percutaneous trans-
luminal angioplasty (PTA) with thrombolytic therapy. Ac-
cording to our standard protocol, urokinase (UK) 300000
units were injected via infusion catheter and 200000 units
were injected via sheath, and infusion of 80000 units per
hour and heparin via sheath was kept continuously. Twenty
hours after initiating thrombolytic therapy, we observed up-
per gastrointestinal bleeding due to Dieulafoy’s lesion at the
duodenal bulb. We, therefore, performed therapeutic endos-
copy, epinephrine injection and hemoclipping, and discon-
tinued injection of UK and heparin. Follow up angiography
revealed improved flow of common iliac artery (CIA), but
thromboembolic occlusion remained. We performed Redo-
Fogarty embolectomy and found 10x0.5 cm sized organiz-
ing thrombi via the right common femoral artery incision
site (Fig. 2). After the embolectomy, CTA revealed im-
proved flow of the lesion, and the right ABI rose to 0.89
(Fig. 3). The patient was discharged with medication of as-
pirin 100 mg once daily (o0.d.), clopidogrel 75 mg o.d.,
beraprost 40 pg o.d. and warfarin 2.5 mg o.d. Since then,
there was one episode of treatment with PTA at the proxi-
mal portion of right superficial artery. With medical treat-
ment, her lower limbs remain asymptomatic.

DISCUSSION

Radiation-induced arterial disease which complicates radia-

tion therapy is rare. Radiation damage to arteries occurs ini-

Fig. 1. (A) A lower extremity computed tomographic angiography demon-
strates chronic thromboemblic occlusion extending from the right common
iliac artery to the popliteal artery. (B) Diagnostic angiography demonstrates
total occlusion of right common iliac artery.

Fig. 2. The 10x0.5 cm sized organizing thrombi after Redo-Fogarty embolec-
tomy.

Fig. 3. A lower extremity computed tomographic angiography demon-
strates successful revascularization after Fogarty embolectomy.
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tially with an injury to the extremely radiosensitive endothe-
lial cell layer and then causes prolonged effects of peripheral
fibrosis and accelerated atherosclerosis, which occur over
the course of decades.”!’ The manifestation of atheroscle-
rotic process in these vessels includes stenosis, thrombosis,
and aneurismal dilatation."* Radiation-induced arterial dis-
ease of aortoiliac arteries has been known to most com-
monly occur as a consequence of treatment for rectal, uro-
logic, or gynecologic cancer. Establishing a presumptive
diagnosis of radiation-induced occlusive arterial disease is
based on the clinical history and angiographic appearance
of lesion. Evidence of occlusive disease within the irradiat-
ed field with relative sparing of non-irradiated arteries is
highly suggestive of radiation-induced occlusive arterial
disease.!" However, other extremely rare cases of arterial
occlusion are not limited to radiation field, because coagu-
lation abnormalities have previously been presented in pa-
tients who had been treated for gynecologic cancer." In the
present case, the patient complained of intermittent claudi-
cation in the right thigh and calf, and had received postop-
erative radiotherapy in the pelvic area for cervical cancer
13 years ago. She had no other cardiovascular risk factor
and arterial occlusive diseases, and never smoked. Labora-
tory data associated coagulation was within normal range,
and autoantibody tests were all negative. Considering all
the factors, therefore, we concluded the diagnosis of radia-
tion-induced arterial occlusive disease. The history of small
bowel resection due to bowel ischemia might have been as-
sociated with previous radiation therapy.

The treatment of arterial lesion related to prior radiation
is recommended for indications similar to atherosclerotic
occlusive lesion, unless there is a poor long-term prognosis
associated with malignancy.'® A variety of endovascular
and surgical procedures may be used to treat radiation-in-
duced occlusive disease in the aortoiliac artery.!® The pres-
ence of sclerosis in surrounding tissues and increased risk
of postoperative infection mandate the use of autogenous
conduits as well when possible.'*!* Recently, advanced per-
cutaneous intervention has emerged as the treatment of
choice for these lesions, however, the length of diseased ar-
tery and the circumjacent fibrosis limit its efficacy.!! In our
case, we initially considered thrombolytic therapy because
of chronic thromboemblic total occlusion affecting from
the right CIA to the popliteal artery with diminutive caliber
of remaining arteries. However, we had to stop thrombolyt-
ic therapy due to upper gastrointestinal bleeding, and could
not inject enough dosage of UK via infusion catheter and

sheath. Nevertheless, we actually achieved good results af-
ter Fogarty embolectomy.

Radiation-induced arterial disease is coordinative to ac-
celerated atherosclerosis, and should be considered as a
major risk factor for the development of ischemic syn-
dromes in the irradiated field.'> Development of this disor-
der is related to the delivery technique of radiation, the dose
of radiation, and the extent of exposed vasculature. Preven-
tive measures should, therefore, be aimed at accurate limi-
tation of the irradiated field, avoidance of overdoses, and
reversal of associated atherosclerotic risk factors. Early ob-
servation and detection should also be needed for cancer
survivors who previously received radiation therapy.
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