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Nonatherosclerotic limb ischemia:
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ABSTRACT

Limb ischemia is most often associated with atheroscle-
rosis and older age. When a younger patient without risk
factors for atherosclerosis presents with symptoms of
limb ischemia, vascular occlusion may not be suspected
initially, thus delaying diagnosis and treatment. Delayed
diagnosis can lead to a poor outcome. Here, we describe
several uncommon causes of limb ischemia and their
initial presentations, workup, and treatment to help guide
the practitioner in making a timely diagnosis in this un-
usual patient population.

KEY POINTS

A high index of suspicion should be maintained to
recognize symptoms consistent with limb ischemia in a
younger patient in the absence of the usual atherosclero-
sis risk factors.

A workup for most conditions includes noninvasive
vascular ultrasonography to detect and quantify limb
ischemia.

Prompt referral for surgical or endovascular treatment is

necessary for optimal limb salvage.

doi:10.3949/ccjm.83a.15102

CLEVELAND CLINIC JOURNAL OF MEDICINE

IMELY DIAGNOSIS OF LIMB ISCHEMIA is Crit-
T ical to limb health and limb salvage. The
cause in most cases is related to atherosclero-
sis, and patients with limb ischemia are usu-
ally older and have risk factors for atheroscle-
rosis, such as smoking, diabetes, hypertension,
hyperlipidemia, and coronary artery disease.
When younger patients develop limb isch-
emia, the diagnosis is often delayed since the
index of suspicion is quite low in the absence
of the usual risk factors.

Here, we discuss several nonatherosclerot-
ic causes of limb ischemia: popliteal artery en-
trapment syndrome, popliteal artery aneurysm,
cystic adventitial disease, persistent sciatic ar-
tery, phlegmasia cerulea dolens, Buerger dis-
ease, Takayasu arteritis, arterial thoracic out-
let syndrome, and external iliac endofibrosis
(Table 1). Our goal is to help clinicians make
a timely diagnosis and ultimately save the pa-
tient’s limb.

I POPLITEAL ARTERY ENTRAPMENT
SYNDROME

Popliteal artery entrapment syndrome occurs
when the popliteal artery becomes compressed
in the popliteal fossa, particularly during ex-
ercise."” The underlying problem may be that
the popliteal artery has an aberrant course lat-
eral to the medial head of the gastrocnemius
muscle, or the medial head of the gastrocne-
mius may have an abnormal insertion, or there
may be fibrous bands in the popliteal fossa, or a
combination of these (Figure 1).!~> Functional
popliteal artery entrapment syndrome occurs
when there is compression of the artery with-
out an anatomic cause.'”

The classic clinical presentation is a young
athletic patient with calf or foot claudication
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TABLE 1
Nonatherosclerotic presentations of limb ischemia
Condition Presentation Cause Workup Treatment
Popliteal Calf claudicationina  Compression of the  Arterial duplex ultrasonography Surgical release of the
artery young patient without  popliteal artery by and ankle-brachial index with  popliteal fossa
entrapment cardiovascular risk muscles in the popli-  and without plantar flexion
syndrome factors teal fossa Magnetic resonance imaging or
computed tomography to define
muscle and arterial anatomy
Popliteal Leg pain, coolness, Aneurysmal degener-  Computed tomographic Intra-arterial thrombolysis
artery numbness, weakness  ation and thrombosis angiography (CTA) or magnetic followed by surgical bypass
aneurysm In severe cases. acute or \With distal emboliza-  resonance angiography (MRA)
chromic limb ischemia  tion in the acute presentation
Cystic New onset claudica-  Vessel narrowing CTA or MRA Complete cyst resection and
adventitial tion in a patient not secondary to mucin- vessel reconstruction via
disease likely to have cardio-  containing cysts in bypass
vascular disease adventitia
Persistent Leg pain, coolness, Femoral arterial system CTA or MRA Surgical bypass for
sciatic numbness, weakness;  fails to mature; sciatic symptomatic lesions, close
artery buttock pain arterial system remains follow-up for aneurysmal
and is prone to aneu- degeneration with arterial
rysmal degeneration duplex ultrasonography for
and atherosclerosis asymptomatic lesions
Phlegmasia  Sudden onset of Extensive acute Clinical suspicion with evi- Aggressive fluid resuscitation,
cerulea lower extremity pain,  ileofemoral venous  dence of iliofemoral deep vein  limb elevation, intravenous
dolens swelling, cyanosis, and  thrombosis thrombosis anticoagulation; catheter-di-
arterial ischemia Most would suggest venous Lected t_hrcl)r:;]bolyst:s iﬁllow.efd
duplex ultrasonography y surgical thrombectomy |
no improvement
Buerger In a cigarette smoker:  Nonatherosclerotic Shionoya criteria (see text) Cessation of all tobacco use
disease claudication, ischemic  small-arterial including cigarettes, gum,
foot pain at rest, non-  segmental and second-hand smoke
healing digital ulcers  inflammatory disease
Takayasu Pulselessness, pulse or  Vasculitis of the Multiple diagnostic criteria Anti-inflammatory and
arteritis pressure discrepancy  aorta and its main have been proposed immunosuppressant drugs;
in the arms, unobtain-  branches e surgical bypass if severe
able blood pressure CTA or MRA for arterial imaging symptoms, but only when
measurement, limb Inflammatory markers disease is quiescent
fatigability and pain
Arterial Ranges from ischemia ~ Compression of the  Noninvasive imaging with Management of the acute
thoracic of the fingers due to subclavian artery as  pulse volume recording fol- arterial injury, followed by
outlet microembolization to it exits the thoracic ~ lowed by arterial duplex ultra-  removal of the first rib with
syndrome acute limb ischemia due outlet; aneurysmal sonography, chest radiography, potential arterial bypass
to complete thrombosis ~ degeneration and and MRA and CTA with arms
of the subclavian artery  thrombosis up and arms down
External Unilateral leg pain at Thickening of arterial ~ History Avoidance of hip flexion
iliac near-maximal exercise  intima Duplex ultrasonography Open surgery
endofibrosis in an elite athlete CTA or MRA
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(crampy pain with exercise, relieved with rest),
but other symptoms can include coldness, par-
esthesias, and numbness. Pain at rest and tissue
loss are rare on presentation but may develop if
the diagnosis and treatment are delayed.?
Continued compression and microtrauma
to the artery may lead to an intramural hema-
toma, thrombus formation, aneurysmal degen-
eration, dissection, or even acute thrombosis.?
If the diagnosis is delayed, the patient’s con-
dition may progress from intermittent arterial
compression with plantar flexion to complete
arterial thrombosis and critical limb ischemia,
putting the patient at risk of limb loss.

Diagnosing popliteal artery

entrapment syndrome

The diagnostic workup includes a detailed his-
tory with a focus on the cause of pain (usually
exercise), a comprehensive physical examina-
tion that includes looking for wounds, and a
thorough pulse examination.

The workup should start with noninvasive
imaging such as duplex arterial ultrasonogra-
phy with and without provocative measures
(plantar flexion), the ankle-brachial index
with and without provocative measures, and
exercise treadmill testing with ankle-brachial
index measurement.!? Plantar flexion may be
necessary to elicit arterial compression that is
usually absent at rest.

Magnetic resonance imaging (MRI) and
computed tomography (CT) of the lower ex-
tremity are useful to identify an arterial abnor-
mality and aberrant muscle anatomy'’; MRI is
currently the gold standard for delineating the
muscles of the popliteal fossa.* If these studies
do not shed light on the diagnosis, arterial an-
giography with and without provocative ma-
neuvers is useful in identifying compression of
the popliteal artery.'-

Treating popliteal artery

entrapment syndrome

Treatment depends on the level of arterial injury.
For patients with symptoms but no evi-

dence of arterial injury, the most common

procedure offered is popliteal fossa decompres-

sion.'” This involves surgical release of the

medial head of the gastrocnemius muscle and

other muscles compressing the popliteal artery.
For patients with evidence of arterial in-

jury such as stenosis, dissection, or aneurysm,

FIGURE 1. Computed tomography of the lower extremities
shows right popliteal entrapment syndrome with distal
runoff occlusions (A) and abnormal insertion of the gas-
trocnemius muscle (B, arrow) in the patient’s right leg. The
left leg is normal. Intraoperative angiography shows a pat-
ent popliteal artery in the neutral position (C) with occlu-
sion during forced dorsiflexion (arrow, D).

bypass grafting may be required.
For patients who present with acute limb
ischemia, both surgical thrombectomy with

possible bypass and intraarterial lysis have
been described.!*?

I POPLITEAL ARTERY ANEURYSM

Popliteal artery aneurysm (Figure 2) is the
most common type of aneurysm of the pe-
ripheral arteries of the lower extremity and is
present in about 1% of men over age 65. Fifty
percent are bilateral, and 50% are associated
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Popliteal arter FIGURE 2. Partial thrombosis of the right popliteal artery aneurysm is seen on arterial duplex
y ultrasonography in grayscale (A) and with color flow (B) showing the flow lumen (red) and

entrapment: thrombus (arrow). Computed tomography of another patient (C, D) shows partial thrombo-
Young athletic sis of a right popliteal artery aneurysm (arrow) in transverse (C) and sagittal (D) views.
patient with with an abdominal aortic aneurysm.%” While  with distal embolization, or combined aneurys-
calf or foot up to 80% patients with this type of aneurysm  mal and atherosclerotic disease. Compression
claudication have no symptoms at the time of diagnosis,  of the popliteal vein by the popliteal artery an-
symptoms develop at a rate of 14% per year,  eurysm can cause leg swelling with or without
with acute limb ischemia occurring in up to  deep vein thrombosis in up to 5% of patients.®
one-third of cases.®’ Rupture is very rare, with a rate of 2% to 4%.57
When popliteal artery aneurysm progresses . . .
to acute limb ischemia, the consequences are Dlagnpsmg .popllteal artery.aneurysm
. e S The diagnosis can be made with arterial duplex
often deleterious, as the tibial arteries distal to T
the pobliteal P luded. limi ultrasonography, which is also useful for follow-
popliteal artery are often occluded, Hmit- surveillance.®® In the acute setting, comput-
ing treatment options. up su S ! 5 pu
Popliteal artery aneurysm is defined as a lo- ed tomographic anglogr}?phy (CTA) or mfa%net‘
e i i MRA) i t
cal dilation of the artery of 2 cm or greater or an N {eson.zzlnce ‘ang}llograp l'y ( 1 ) is usiu rio
increase in the diameter to 1.5 times normal.® only fo 1 ennfy the popiteal aneurysi, But also
Acute thrombosis of the aneurysm with to define the distal tibial outflow vessels.®’
u u w
limb ischemia is the most common presenting  Treating popliteal artery aneurysm
symptom and occurs in 50% of symptomatic =~ Management of an acutely thrombosed pop-
cases of popliteal artery aneurysm.” Almost 25%  liteal artery aneurysm starts with systemic
of patients present with intermittent claudica-  anticoagulation with intravenous heparin,
tion secondary to thrombosis, partial thrombosis ~ followed initially by arterial angiography and
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lysis.>!! This approach has been shown to be
safe and effective even in the absence of arte-
rial runoff distal to the thrombosed popliteal
aneurysm. Conversion to open thrombectomy
and bypass can be done if initial lytic therapy
fails, if the patient develops complications of
lytic therapy, or if the patient needs emergency
revascularization because of motor and neuro-
logic deficits in the affected extremity.3191!
How to manage the asymptomatic patient
depends on the size of the aneurysm. Most
studies recommend 2 cm or larger as the crite-
rion for repair,®!? while others suggest treat-
ing even smaller aneurysms if thrombus is de-
tected.” Preoperative imaging before elective
treatment of an asymptomatic popliteal artery
aneurysm includes either CTA or MRA %
which allows the surgeon to visualize the full
extent of the aneurysm to best plan the surgi-
cal approach. Diagnostic angiography can help
determine the most suitable bypass target and
can better characterize tibial outflow.
Asymptomatic popliteal artery aneurysm has
traditionally been treated with surgical bypass
with exclusion of the aneurysm,*®!? but more
recently, endovascular approaches using self-
expanding stent grafts have been described. Fur-
ther study is needed to determine the long-term
efficacy of the endovascular approach.®1°

I CYSTICADVENTITIAL DISEASE

Cystic adventitial disease is a rare condition
in which a blood vessel is narrowed due to mu-
cin-containing cysts in the adventitia. More
than 80% of cases occur in the popliteal ar-
tery, but it has been described in other periph-
eral arteries and veins.”>!* It is more common
in men than in women and typically occurs
in the 4th or 5th decade of life. Most patients
present with the sudden onset of calf claudica-
tion without the usual risk factors for periph-
eral vascular disease.”

Diagnosing cystic adventitial disease

Noninvasive arterial or venous duplex ultraso-
nography can be a good screening tool, as the
cysts appear hypoechoic, but results are opera-
tor-dependent. CTA and MRA are the imaging
tests of choice, as they can detect the cystic le-
sions and define vessel anatomy for intervention.
Diagnostic angiography does not show the cysts
themselves but instead reveals a classic “hour-
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FIGURE 3. In this three-dimensional recon-
struction of a computed tomographic scan
(posterior view) in a patient with a left
persistent sciatic artery, the arrow indicates

Popliteal artery

ersi: aneurysm

dilation of an aneurysm. ) )
is associated

glass” and “scimitar” pattern of arterial narrow- with abdominal
ing that suggests the underlying pathology.!>!4 .

& 8 yinep By aortic aneurysm
Treating cystic adventitial disease “ ENO

. . in50%

Usual treatment is complete cyst resection and .
vessel reconstruction by surgical bypass. Other of patients

therapies include open surgical cyst evacuation
and removal of the cyst wall, open surgical cyst
aspiration, aspiration guided by ultrasonog-
raphy or CT, and percutaneous angioplasty.
However, these nonsurgical treatments have
not been shown to be as effective and long-
lasting as cyst excision and bypass.'*!*

I PERSISTENT SCIATIC ARTERY

Persistent sciatic artery is a rare developmen-
tal abnormality.”"!” Normally, as the femoral
artery develops in the embryo, the sciatic ar-
tery involutes to form the inferior gluteal ar-
tery. But if the femoral system fails to mature,
the sciatic artery, which is adjacent to the sci-
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FIGURE 4. A patient with phlegmasia cerulea dolens.
The arrow points to the demarcation of ischemia.

Asymptomatic,
persistent
sciatic artery
found
incidentally
does not
require repair,
but it should
be followed
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atic nerve posteriorly as it goes through the
sciatic foramen, persists and functions as the
major artery supplying the lower extremity,
continuing to the posterior thigh and joining
the popliteal artery (Figure 3).1>!7

Persistent sciatic artery has an incidence of
2.5 to 4 per 10,000 per year” and is bilateral in
almost half of cases.!® Up to 40% of patients have
no symptoms, but symptoms may develop by age
40 to 50. Because of repeated trauma to the vessel
as it passes through the sciatic foramen,'® the per-
sistent sciatic artery typically sustains accelerated
atherosclerotic changes that make it susceptible
to aneurysm formation,” and up to 46% of pa-
tients present with aneurysmal degeneration.!’

Classically, patients present with lower ex-
tremity ischemia from atherosclerotic changes
in the persistent sciatic artery or aneurysmal
degeneration and thromboembolism." Rarely,
these aneurysms rupture.’!” Other signs and
symptoms include a pulsatile mass in the but-
tock, lower extremity numbness, motor weak-
ness, and radicular pain along the sciatic nerve
distribution from nerve compression.”>!7

Physical findings vary but are distinguished
by the lack of femoral pulses in the presence of
pedal pulses. A pulsatile buttock mass with ev-
idence of lower extremity nerve compression
or limb ischemia or both is pathognomonic of
a persistent sciatic artery aneurysm. '

Diagnosing persistent sciatic artery
Diagnostic angiography is the gold standard
imaging test,"! although CTA is starting to
replace it.1018

VOLUME 83 ¢ NUMBER 10

Treating persistent sciatic artery

Persistent sciatic artery that is asymptomatic
and is found incidentally does not require
repair; however, it should be followed with
duplex ultrasonography to look for evidence
of aneurysm degeneration. Degeneration
requires repair in most cases.!>!®181 When
the persistent sciatic artery is the only blood
supply to the distal extremity, open aneu-
rysm excision and bypass is the treatment of
choice.>1%1 [f collateral flow is adequate, en-
dovascular coil embolization is an option.”

Endovascular stent graft placement has also
been described.'*"

M PHLEGMASIA CERULEA DOLENS

Phlegmasia cerulea dolens is a rare syndrome
caused by extensive acute thrombosis of the
ileofemoral vein.?>? [t is defined as total or
near-total occlusion of the venous outflow of
an extremity, causing massive swelling and
congestion that impedes arterial inflow.?%??

Phlegmasia cerulea dolens is associated
with four cardinal signs: edema, violaceous
discoloration, pain, and severe venous out-
flow obstruction (Figure 4).? Patients present
with sudden onset of lower extremity pain,
swelling, cyanosis, and arterial ischemia with
or without loss of distal pulses.?**

This syndrome can progress to gangrene
and massive fluid sequestration leading to
shock and death.?-** From 25% to 40% of pa-
tients die, and of those who survive, 20% to
50% require amputation of the limb.2*?

Risk factors include malignancy, immobil-
ity, heart failure, heparin-induced thrombo-
cytopenia, antiphospholipid syndrome, preg-
nancy, venous catheterization (eg, to insert an
inferior vena cava filter), and surgery.?*-

Diagnosing phlegmasia cerulea dolens

The diagnosis is made on clinical suspicion
with evidence of iliofemoral deep vein throm-
bosis. Most experts suggest venous duplex
ultrasonography to identify the deep vein
thrombosis,? although CT or MR venography
can be used to better delineate the proximal
extent of the thrombus.?*?

Treating phlegmasia cerulea dolens
Initial management is aggressive fluid resus-
citation, elevation of the affected limb, strict
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bed rest, and anticoagulation with intrave-
nous heparin.?? Interventions are aimed at
urgently restoring venous outflow to prevent
progression to venous gangrene and limb loss.

Although conservative therapy can suc-
ceed by itself,”? if the condition does not
improve or has already progressed to an ad-
vanced stage, the two mainstays of treatment
are open venous thrombectomy and endovas-
cular treatment.”’?> Endovascular treatment
includes catheter-directed thrombolytic ther-
apy (with or without percutaneous mechani-
cal or pharmacomechanical thrombectomy)
and stenting.’®®’ The success rate for endo-
vascular therapy can be as high as 90% with
near-complete resolution of thrombosis.?’ A
disadvantage is that, compared with open sur-
gical thrombectomy, more time is needed to
achieve venous outflow.?0?

If endovascular therapy is ineffective, if
lytic therapy is contraindicated, or if the dis-
ease has progressed to gangrene, open surgical
thrombectomy with possible fasciotomy is the
preferred option.??' Open surgery has the
advantage of restoring venous outflow faster,
but disadvantages include the inability to
open the smaller veins of the extremity, blood
loss, and risks associated with general anesthe-

sia. 202

I BUERGER DISEASE

Buerger disease (thromboangiitis obliterans)
is a nonatherosclerotic segmental inflamma-
tory disease involving the small and medium-
sized vessels of the arms and legs.*?" It is
differentiated from other vasculitides by its
marked male predominance, its close associa-
tion with smoking, the rarity of systemic signs
and symptoms, and the absence of elevated
inflammatory markers.?

The rate of major amputation is reported
to be 11% at 5 years and 23% at 20 years.**

The classic patient is a young male smoker
with symptoms of arterial disease before age
45.24 Patients can present with migratory
thrombophlebitis or signs of arterial insuffi-
ciency in the upper or lower extremities. Two
or more limbs are commonly involved. Arte-
rial insufficiency can range from claudication
and exertional discomfort of the extremity to
ischemic pain at rest leading to ulceration of
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the distal fingers and toes. Physical findings
are similar to those seen in peripheral vascu-
lar disease and arterial insufficiency, with de-
creased arterial brachial index, cool extremi-
ties, and wounds.

Diagnosing Buerger disease

The Shionoya diagnostic criteria for Buerger

disease are the following five clinical fea-

tures??":

History of smoking

Onset before age 50

Infrapopliteal arterial occlusive disease

Upper-limb involvement or phlebitis mi-

grans

e Absence of atherosclerotic risk factors oth-
er than heavy smoking.

Various other major and minor criteria
have been described to make the diagnosis as
well.*

There is no specific laboratory test to con-
firm the diagnosis of Buerger disease. A full
panel of laboratory tests should be sent to rule
out other causes of arterial insufficiency and
vasculitides; these tests should include C-re-
active protein, theumatoid factor, erythrocyte
sedimentation rate, antinuclear antibodies,
antiphospholipid antibodies, anti-Scl-70 an-
tibodies, anticentromere antibodies, comple-
ment level measurement, and hypercoagula-
bility workup.

Imaging studies include arterial duplex
ultrasonography with ankle-brachial indices
and segmental pressures and CTA or MRA.%
Angiography can show a “corkscrew” pattern
of occlusive disease and collateral formation,
which is highly associated with Buerger dis-
ease.’t

Treating Buerger disease
The only treatment shown to reduce the risk
of amputation is complete abstention from
tobacco and nicotine (smoking, secondhand
smoke, and nicotine patches and gum).?#%

Symptoms of claudication can be managed
with aspirin, clopidogrel, vasodilators, pent-
oxifylline, and cilostazol.?®

Surgical bypass is rarely an option, as
Buerger disease typically affects the distal
blood vessels, thus precluding bypass, and the
5-year patency rate is only 49%.2¢ Other treat-
ments including arterial thrombolysis, sym-
pathectomy, stem cell injection, spinal cord
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ented with severe claudication secondary to an infrarenal aortic occlusion in

the setting of Takayasu arteritis (A, white arrow) and underwent bypass from the thoracic aorta to the left
common iliac artery and the right common iliac artery with a bifurcated prosthetic graft. Note the small
underfilled but noncalcified iliac arteries (A, red arrow), the relatively normal thoracic aorta (B, arrow),
and the somewhat diseased juxtarenal aorta (C, arrow).

In Buerger
disease,
smoking
cessation

is the only
treatment
shown to
reduce the risk
of amputation
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stimulators, omental grafting, and immuno-
modulation have been described, but there are
only limited data to offer guidance in choos-
ing the appropriate one.’*

I TAKAYASU ARTERITIS

Takayasu arteritis is a form of vasculitis in-
volving the aorta and its main branches (Fig-
ure 5).2 Although seen around the world,
it has a higher incidence in young Asian
women. Patients can present with systemic
symptoms such as fever, fatigue, vague pain,
and cardinal signs of limb ischemia associated
with Takayasu arteritis, such as weak or absent
pulses, differences between the arms in pulses
and blood pressures, unobtainable blood pres-
sure measurement in one or both arms, limb
fatigability, and pain.?

Diagnosing Takayasu arteritis

Multiple diagnostic criteria have been pro-
posed to define Takayasu arteritis.”® CTA,
MRA, and positron emission tomography
have replaced invasive angiography as the di-
agnostic imaging tests of choice.”

Treating Takayasu arteritis

Takayasu arteritis has an acute and chronic
course. Interventions are typically reserved
for severe cases, with indications that include

VOLUME 83 ¢ NUMBER 10

uncontrollable hypertension from renal artery
stenosis, severe coronary or cerebrovascular
disease, severe aortic regurgitation or coarcta-
tion, stenotic or occlusive lesions resulting in
critical limb ischemia, and aneurysm at risk of
rupture.?$-3°

I THORACIC OUTLET SYNDROME

Thoracic outlet syndrome is compression of
the brachial plexus, subclavian vein, or sub-
clavian artery as it exits the thoracic outlet
through an area known as the scalene triangle,
which is bordered by the anterior scalene, first
rib, and clavicle.’! Presenting symptoms de-
pend on the structure compressed.

By far the most common presentation’
is neurogenic thoracic outlet syndrome, ac-
counting for more than 90% of cases, followed
by venous thoracic outlet syndrome. Arterial
thoracic outlet syndrome is the least frequent
at less than 1%, but carries the greatest mor-
bidity with potential for limb loss.*!-*

The subclavian artery exits the thoracic
outlet between the anterior and middle sca-
lene muscles, and then travels over the first
rib and underneath the clavicle.’’ Repeated
trauma from compression of the artery results
in intimal injury leading to compression, ste-
nosis, occlusion, or aneurysm formation.>'*?
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Symptoms of arterial thoracic outlet syn-
drome can start out as effort fatigue of the
upper extremity secondary to compression.
These symptoms are usually vague and diffi-
cult to define,’! as these patients typically are
young and do not have atherosclerotic risk
factors that would prompt suspicion of a vas-
cular cause.

The most common presentation of arte-
rial thoracic outlet syndrome is upper extrem-
ity embolization from a partially thrombosed
aneurysm or area of stenosis with ischemia.?
Symptoms can range from ischemia of the fin-
gers due to microembolization to acute limb
ischemia due to complete thrombosis of the
subclavian artery.’’*? Arterial thoracic outlet
syndrome is most commonly associated with
a bony abnormality (ie, cervical rib or anoma-
lous first rib),*'~** and on physical examination
the bony abnormality may be palpated in the
supraclavicular fossa.’!

Other physical findings include a bruit
over the subclavian artery, a blood pressure
difference of 20 mm Hg or more between the
affected and unaffected arms, loss of brachial,
radial, or ulnar pulses with arm abduction, and
loss of the radial pulse with the head rotated
to the affected side as the patient takes a deep
breath (the Adson maneuver).’! While pos-
tural changes in the pulse examination hint
at arterial thoracic outlet syndrome, extremity
pulses may be reduced or even absent in up to
60% of normal patients.*?

Diagnosing thoracic outlet syndrome

The workup should start with noninvasive im-
aging with pulse volume recording and wrist
and finger systolic pressures, followed by arte-
rial duplex ultrasonography.

Chest radiography may be able to identify
bony abnormalities, and MRA or CTA with
the patient in two positions—ie, arms down at
the sides, and arms held above the head—can
help identify arterial compression from bony
or muscular structures in the thoracic outlet.
Upper extremity angiography provides high-
resolution imaging of the digital arteries and
can help identify a subclavian artery aneu-
rysm, which may be a subtle finding.!

It is important to have objective evidence
of arterial or venous mechanical obstruction be-
fore deciding to remove the first rib.

CLEVELAND CLINIC JOURNAL OF MEDICINE

Treating thoracic outlet syndrome
Treatment is determined by the severity and
acuity of symptoms. If the patient presents
with acute limb ischemia, prompt treatment
with either open surgery or endovascular treat-
ment is required.’'*>** Once the acute phase
has resolved or if the patient presents with
chronic disease, open surgical repair is needed
to remove the compression of the artery. If an
arterial abnormality is identified (aneurysm or
significant stenosis), an arterial reconstruction
with bypass may be required.’!

The standard treatment for thoracic outlet
syndrome is resection of the first rib (and re-
moval of the cervical rib if present).’’** This
can be by a transaxillary approach unless ar-
terial reconstruction is needed, in which case
a supraclavicular approach is used.’’** When
a patient without symptoms is found to have
evidence of arterial compression, most experts
would recommend resection of the first rib if
there is evidence of an arterial abnormality,
or follow-up with duplex imaging for patients
with only subtle findings.*!

I EXTERNAL ILIAC ENDOFIBROSIS

External iliac endofibrosis is a rare cause of in-
termittent claudication, typically in high-per-
formance athletes, resulting from thickening of
the intima in the external iliac artery causing
luminal narrowing and resultant ischemia.”=’
The estimated incidence is as high as 20% in
elite competitive cyclists, and the condition
has been described in other sports as well.?

External iliac endofibrosis typically pres-
ents as unilateral leg pain or cramping at near-
maximal exercise with an associated feeling
of swelling and numbness on the affected
side.*>?7 It is bilateral in up to 15% of cases.”
While claudication of the thigh is the pre-
dominant presenting symptom, dissection and
thrombosis of the external iliac artery have
been described, presenting with acute limb
ischemia in up to 4% of patients.”

The condition has been attributed to fac-
tors such as physical position, psoas hypertro-
phy, tethering of the external iliac artery to
the psoas muscle, kinking and tortuosity of
the vessel, and high-flow states secondary to
increased cardiac output and adaptive systolic
hypertension.’**
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Diagnosing external iliac endofibrosis
The diagnosis is difficult, as symptoms typi-
cally manifest only during maximal exercise.
Delays of 12 to 41 months between the on-
set of symptoms and diagnosis have been re-
ported.’” Physical findings are nonspecific, and
pulses and ankle-brachial indices are typically
normal at rest. A careful history with a focus
on location and duration of symptoms and a
high index of suspicion have been shown to
increase the sensitivity of diagnosis.*®

Noninvasive vascular imaging with arte-
rial duplex ultrasonography with physiologic
studies (the ankle-brachial index) at rest
and at maximal exertion should be obtained
first.”37 If findings on ultrasonography are pos-
itive, CTA or MRA can be used to identify a
suspected stenosis.

Diagnostic angiography is still the gold
standard for imaging, as real-time images of

the artery with different leg positions can be
obtained and pressure gradients can be mea-
sured with or without the use of a vasodilator
to determine the hemodynamic significance
of a lesion.*>*"

Treating external iliac endofibrosis
Treatment should initially be conservative.
Recreational athletes should consider chang-
ing to a sport that does not require hip flexion,
and cyclists should be advised to reduce the
amount of time spent cycling and to raise the
handlebars or bring the saddle position for-
ward to minimize hip flexion.*

Definitive treatment is open surgical repair.
Surgical options include arterial release of the
tethered artery, endofibrosectomy and vessel
shortening, endofibrosectomy and patch angio-
plasty, and interposition bypass grafting.”>" [l
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