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Background: Peripheral arterial embolism from malignant disease is uncommon and a rare
cause of limb ischemia. In the acute setting, patients can present with severe ischemia of
either the upper or lower limb, and urgent surgical intervention is often required to avoid
severe debilitation and limb loss.

Patients: Our case series comprised three patients who presented with upper and lower limb
ischemia and were found to have concomitant malignancy. All three patients were female,
with a median age of 54.3 years, and none of the patients was on active chemotherapy. One
presented with stage IIb uterine carcinoma, one with stage IIIb ovarian carcinoma, and the
other with stage IIIb cervical carcinoma. These patients were referred for vascular manage-
ment, with two being acute and the other acute on chronic.

Results: Of the three patients, two presented with acute limb ischemia and underwent arterial
thrombectomy, one of the upper and the other the lower limb. The third patient, with acute-on-
chronic upper limb ischemia, was treated conservatively with intravenous heparin followed by
oral anticoagulation. All three had limb salvage and survival outcome at 1 year post-treatment.
Conclusion: In this small series, surgical intervention in two patients and conservative
management in the other patient led to limb salvage with a reasonably good quality of life.
Even though the long-term survival for patients with malignant disease is generally poor,
surgical intervention can achieve limb salvage with a reasonably good quality of life.
Keywords: arterial embolism, malignancy, limb salvage, quality of life

Introduction

Peripheral arterial embolism or thrombosis from malignant disease is uncommon and
a rare cause of acute limb ischemia.! Pathologically, tumor embolism is defined as
a cluster of tumor cells within the arterial system not contiguous with locally advanced
or metastatic disease, producing flow disturbances.” Limb ischemia can be caused by
emboli from the tumor itself, from metastatic deposits within large vessels, as well as
the tumors of adjacent organs such as the lung, which invade the left or right atrium of the
heart and then disseminate to the main arteries of the body.” This acute event may be the
first indication of malignant disease in the patient.* Herein, we present three patients
diagnosed with malignant disease presenting with limb ischemia. We discuss the mechan-
isms associated with arterial embolism and thrombosis, the implications of surgical
intervention, and the immediate and 1-year outcomes after treatment.

Patients
Three patients who presented with upper and lower limb ischemia were found to have
concomitant malignancy. All three patients were female, with a median age of 54.3
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Figure | Patient |: Left hand, dorsal view, showing ischemia with autolysis of the
middle, ring, and little fingers.

years. One presented with stage IIb uterine carcinoma, one
with stage IIIb ovarian carcinoma, and the other with stage
IIb cervical carcinoma. None of the patients was on active
chemotherapy. These patients were referred for vascular man-
agement, with two being acute and the other acute on chronic.

Patient |

A 55-year-old schoolteacher, who had been diagnosed
with and treated for locally disseminated uterine malig-
nancy (stage IIb), presented to the vascular clinic with
ischemic fingers of her left hand. She had the appearance
of ischemia due to embolization to the finger tips, and
these became gangrenous over the next 4-6 weeks and
progressed with some degree of autolysis (Figure 1). She
was investigated initially with a transthoracic echocardio-
gram but this showed no intracardiac thrombus or abnor-
(MR)
angiography showed no proximal lesions but revealed

mal wall contractility. Magnetic resonance
severe forearm embolization along both radial and ulnar
arteries (Figure 2).

She was treated conservatively, kept on oral anticoagu-
lation, and followed in the outpatient clinic. She had self-
limiting changes and autolysis of the distal aspect of her
digits, remained on oral anticoagulation with a reasonable
good quality of life, and returned to her teaching profes-
sion. She was followed up for 18 months but eventually
started feeling weaker than before; she stopped teaching
and finally stopped coming to clinic. We learned that she
had died. The interval from time of diagnosis to time of
presentation with arterial thrombosis was 18 months. She

received no active treatment.

Figure 2 Patient |: Left upper limb angiogram showing embolization to distal
forearm vessels.

Patient 2

A 50-year-old female patient, who had undergone surgery
earlier on the same day for an ovarian mass strongly sugges-
tive of malignancy, presented with an ischemic left leg later
that day. The left femoral, popliteal, dorsalis pedis, and
posterior tibial pulses were absent, and the leg was cold
and painful. All contralateral pulses were present and she
was given thromboprophylaxis prior to surgery. An MR
angiogram showed a clear filling defect in the left proximal
external iliac artery (Figure 3). She was diagnosed as having
an acute thrombotic event, taken to the operating suite, and
underwent a left femoral retrograde thrombectomy which
retrieved a 3—4 cm thrombus. She regained circulation to the
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Figure 3 Patient 2: Angiogram showing left external iliac artery occlusion.

left leg with return of pulses and was fully anticoagulated,
but the distal aspect of her toes remained dusky. This was
self-limiting and non-progressive, with the tips of the term-
inal phalanges displaying dry gangrene. She was diagnosed
as having stage IIIb ovarian carcinoma and was managed by
the oncological gynecology team. She was discharged on
oral anticoagulation (warfarin) and followed up in the out-
patient clinic.

The dry gangrenous patches of her toes remained and
these were allowed to demarcate and eventually autolysed.
At first, she was wheelchair-bound; then, she was able to
stand and walk with the aid of a walking stick and
appeared to have a reasonably good quality of life. She
was followed for 12 months, and managed by her oncol-
ogy gynecology team thereafter, but died from advanced

carcinoma 1 year later. The interval from time of diagnosis
to time of presentation with arterial thrombosis was 2
weeks, and treatment had not yet started for this patient.

Patient 3

A 58-year-old patient, who had been diagnosed and treated
for stage IIIb cervical carcinoma 18 months previously,
presented with a severely ischemic right hand. Owing to
the severe ischemic changes in her hand she was immedi-
ately taken to the operating theatre for right brachial artery
embolectomy, since ultrasound interrogation showed
decreased flow in the distal brachial artery with appear-
ances suggestive of an embolus.

The patient underwent a brachial embolectomy, with
significant thrombus being retrieved. The hand was reper-
fused, with palpable brachial and wrist pulses. However,
later that day, the patient was returned to operating theatre
owing to a recurrence of the ischemic changes seen at
presentation. A redo thromboembolectomy was per-
formed, with thrombus retrieval. Her hand was reperfused
after the repeat procedure and remained so after surgery.
Over the next 24 hours, her hand became progressively
cyanotic with reduced wrist pulses. A further (third)
thromboembolectomy was carried out, with thrombus
retrieval and good postoperative perfusion. She remained
on intravenous coagulation and, once the hand remained
well perfused, she was converted to oral anticoagulation.

Because of the recurrent nature of her presentation, she
was investigated further with a transthoracic echocardio-
gram, which showed no intracardiac thrombus, and MR
angiography, which demonstrated thrombus at the level of
the axillary artery (Figure 4), suggesting that there may
have been embolization from this thrombotic lesion. She
was kept on oral anticoagulation (warfarin) and followed
up in the outpatient clinic.

She was initially seen in clinic with a well-perfused
hand but was lost to follow-up after 6 months. She was not
known to be on any anticoagulants thereafter and was not
seen after the l-year post-surgery mark. She was read-
mitted more than 1 year after discharge with an ischemic
right hand, but in a terminal state from metastatic disease,
and was treated with palliation.

The interval from the time of diagnosis to time of
presentation with arterial thrombosis was 12 months,
with treatment (surgery, chemotherapy, and radiation) hav-
ing been completed, the last 3 months previously. She was
therefore on no active treatment at the time of
presentation.
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Figure 4 Patient 3: Thrombus load, right axillary artery.

The two patients who had surgery both achieved satis-
factory short- and mid-term results. All three patients were
alive after 1 year, and two after 2 years, but unfortunately
none survived to meet their 3-year follow-up. The throm-
botic material retrieved from the arteries of these patients
was sent off for analysis and confirmed to be thrombus,
but no tumor cells were identified in the specimens.

Discussion

Arterial thromboembolism was once thought to be quite
rare, but the reported rate varies between 11.7% of critical
limb ischemia patients® and 16% of all acute limb ische-
mia with occult malignancy.® It can present with cardiac,
splenic, and renal infarcts, as well as ischemic strokes’ and
vessel occlusion in either upper or lower limbs.*® The

vessels most commonly involved are the superficial
femoral, the brachial, and the popliteal arteries,10 and
this is sometimes the first indication of malignancy in
a young patient.’

The most common malignancies reported to cause

10,11

arterial occlusion are lung carcinomas, breast

carcinoma,'? renal (Wilms’ and renal cell) carcinomas,

1415 yterine

hepatocellular'® and cholangiocarcinomas,
carcinomas,'® and melanomas.* Cervical carcinoma,
though uncommon, can invade the right ventricle and
embolize to the periphery.!” Evidence from autopsy speci-
mens suggests that tumors arising from the lung, ovary,
kidney, and liver had greater likelihood for tumor -
embolism.'® Histology of these lesions can show malig-
nant cells reflecting the exact type of the patient’s existing
lesion,’ but specimens may yield thrombus with no
tumor cells being identified.'”

Active chemotherapy can be an inciting factor, espe-
cially in patients who receive adjuvant chemotherapy for
breast carcinoma,'® with a high number of patients present-
ing with arterial thromboses and arterial occlusive disease
while undergoing chemotherapy.'®'? The platinum-based
agents, when given intravenously, have vaso-occlusive
effects, causing severe lower limb arterial disease, espe-
cially in young patients.?*’

Although the mechanism of tumor embolism is
unknown, malignancy can be considered an acquired
thrombophilic state’® and this is greatest in the first few
months after diagnosis and in those with distant metastatic
disease.”> Malignant cells can activate the coagulation
cascade and cause thromboses as well as inhibit antic-
oagulant activity of the vascular endothelium.?> For
instance, pancreatic cancer cells can activate platelets to
produce procoagulants, including thrombin and tissue fac-
tor, which is increased in patients with malignancy.>**>

Thrombosis from malignancy clearly worsens the over-
all prognosis of patients,'® but good outcomes have been
reported in some studies. In one series of 16 patients (50%
were recent) in which all patients had surgical intervention
(14 embolectomies and two bypasses), there was a 37.5%
limb loss (six limbs) and a mortality rate of only 12.5%,
and 44% were still alive at 1-year follow-up.'® In another
series with 24 patients, there were similar perioperative
mortality rates for both malignant and non-malignant
patients (20% vs 16%) and limb salvage at 30 months
(95% vs 89%); although long-term survival was less
(45% vs 77%), the authors advocated surgery as a viable
option in these patients.?®
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Warfarin (Coumadin®), used as monotherapy, was our
choice of anticoagulation because of its wide availability,
low cost, and easy monitoring at outpatient clinic level, as
well as its effective anticoagulant properties. Alternatively,
owing to their increased accessibility, the novel oral antic-
oagulants are also efficacious and can be used.

Conclusion

Although arterial embolism due to malignancy is uncom-
mon, it is important to have a high index of suspicion,
especially in young patients and in those recently diagnosed
with malignant disease. Surgical intervention can be
rewarded with reasonably good short- and medium-term
quality-of-life benefits and can be considered a good treat-
ment option in acute cases.

Ethical Approval
Ethical approval is required at our institutions only for
experimental work using human subjects.
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All three patients initially consented to have their cases used
in a case series (which was what was required at that time)
and also gave all radiological material to the authors to keep
for research and teaching purposes. All three were considered
for written consent at about the time this manuscript was
being thought out, but when reviewed they were, by then, in
a terminal state and it was not thought to be correct to seek
written permission at that time. Verbal consent is all that can
be obtained from the nearest relatives at this point in time
owing to the movement restrictions placed on us by the
COVID-19 pandemic lockdown. All consents have been
obtained in good faith from patients/family with
a knowledge of publication for teaching purposes.
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