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An Unusual Case of Leg Pain in a
Competitive Cyclist: A Case Report and
Review of the Literature
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Cycling has become a popular recreational and competitive sport. The number of people participating in the sport is
gradually increasing. Despite being a noncontact, low-impact sport, as many as 85% of athletes engaged in the sport

will suffer from an overuse injury, with the lower limbs comprising the majority of these injuries. Up to 20% of all lower
extremity overuse injuries in competitive cyclists are of a vascular source. A 39-year-old competitive cyclist had a 5-year
history of thigh pain during cycling, preventing him from competing. The patient was eventually diagnosed with external
iliac artery endofibrosis. After conservative treatment failed, the patient underwent corrective vascular surgery with complete
resolution of his symptoms and return to competitive cycling by 1 year. Since its first description in 1985, there have been
more than 60 articles addressing external iliac artery endofibrosis pathology.
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39-year-old male competitive cyclist presented with a
5-year history of left thigh pain during maximal and
ubmaximal insertions. The patient has been training for
15 years, averaging 800 hours of training per year, and was the
previous national elite road champion and national marathon
mountain bike champion.

The patient reported a burning sensation in the left thigh
muscles starting at the vastus medialis and spreading to all the
quadriceps muscles and the gastrocnemius muscle. When the
pain occurs, he is forced to stop pedaling for a few moments,
after which he can resume riding at a slower pace.

He had no medical history of smoking, diabetes, high blood
pressure, hypercholesterolemia, or coronary heart disease, and
he was not taking any medications.

Physical examination revealed normal blood pressure, and
pulses were palpated at all spots, with equal and good
sensation in both legs. Hip and knee range of motion were
normal, and provocative tests were negative for impingement,
meniscal injury, or instability. Circumference of the left thigh
had been reduced by 2 cm as compared with the right
(Figure 1).

Figure 1. At physical examination, circumference of the left
thigh had been reduced by 2 cm as compared with the right.

Blood examinations, including a complete blood count,
chemistry panel, prothrombin time, partial thromboplastin time,
and international normalized ratio, were normal.
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Figure 2. Computed tomography angiography. (a) No exertion: 28% stenosis in the left external iliac artery. (b) After exercise: 45%

stenosis in the left external iliac artery.

Pelvic and lower extremities showed no abnormalities,
including groin ultrasound and magnetic resonance imaging of
the lumbar spine, pelvis, and hips. Computed tomography (CT)
angiography demonstrated 28% stenosis in the left external iliac
artery, and after exercise, demonstrated 45% stenosis at the
same place (Figures 2a and 2b). A diagnosis of external iliac
artery endofibrosis (EIAE) was established.

The patient underwent extensive conservative treatment,
which included physical therapy, changing of cycling position,
training, and antiatherosclerosis medication. However, he was
not able to compete at the highest level. The patient no longer
wished to continue conservative treatment; therefore, he was
referred to a vascular surgeon specializing in this pathology.

Under general anesthesia, the diseased artery was approached,
the endofibrotic lesion was removed, and the artery was
shortened by 1.5 cm (Figures 3a-3c). The artery was closed
using an autologous vein patch (Figure 3d). Following surgery,
the patient was instructed to refrain from physical exertion for
0 weeks, after which he started gradual return to sport over an
additional 6 weeks. By 3 months postoperatively, he was
training on the bike, and by 6 months, he regained his
presurgery condition and was pain free during maximal
exertions. Eighteen months following surgery, he remains pain
free.

DISCUSSION

In 1985, the first description of EIAE was presented with regard
to 2 competitive cyclists.* Indeed, it is most prevalent in
cyclists, professional and recreational; however, it has been
described in other sports such as running, speed skating,
triathlon, tennis, soccer, and more *$1317:1820 1y cycling, there is
a positive correlation between both the distance and intensity of
cycling and the development of EIAE.*" The actual prevalence
of this condition is hard to evaluate, but in professional cyclists,
vascular injuries have been estimated to account for as much as
20% of all overuse lower extremity injuries.”” More than 85% of

the patients are men”’; however, research might be biased
because of the high prevalence of men participating in
endurance sports. The condition is bilateral in 15% of the
cases," and there is a left iliac artery predominance."”

Endofibrosis is a pathologic process in which progressive
stenosis of the artery lumen is caused through thickening of the
arteries intima. Histologic endofibrosis is a different entity
compared with atherosclerosis and fibromuscular
dysplasia."*'** Endofibrosis lesions have an accumulation of
subendothelial loose connective tissue containing collagen,
elastin, and smooth muscle, whereas in arthrosclerosis, there are
densely packed collagen fibers and widespread calcifications.
The pathologic process usually does not involve the arterial
endothelium. The lesion may be complicated by overlying
thrombus, dissection, or atherosclerosis.' %% The most
common sight of pathology is the external iliac artery, which is
affected in more than 90% of cases.”*** However, there have
been reports of involvement of the common iliac, common
femoral, and profunda femoris arteries as well.*

There are several local and systemic factors that contribute to
the development of EIAE:

1. Posture: The aerodynamic position in cycling and skating
requires hip hyperflexion, which may cause repetitive
stretching and deformation of the iliac arteries.”

2. Vessel length: Abnormally long iliac vessels increase the
likelihood of kinking during hip flexion. Kinking might be a
predisposing factor for endofibrosis, but it in itself is a cause
of decreased blood flow without endofibrosis.””*

3. Arterial fixation: The external iliac artery might be
immobilized by surrounding soft tissue or collateral branches
to the iliopsoas muscle. The fixation at one point might
increase the probability of the artery to kink and causes
tethering of the central portion of the artery.”!

4. Psoas hypertrophy: A hypertrophied psoas muscle increases
the stretching of the external iliac artery during hip flexion’
and increases mechanical stress, which may lead to
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Figure 3. Intraoperative images. (a) Exposure of the diseased left external iliac artery; (b) opening of the diseased artery;
(c) endofibrotic lesions removed from the left external iliac artery; and (d) repaired artery with autologous vein patch.

endofibrosis. In addition to creating endofibrosis,
hypertrophy of the psoas exacerbates kinking of the external
iliac artery.

5. Systemic factors: The role of systemic factors in the
development of EIAE has not been investigated extensively.
Feugier and Chevalier'” found that 75% of their patients who
had undergone surgical intervention for symptomatic EIEA had
abnormalities in methionine metabolism. Although this presents
a weak connection, it warrants further investigation with regard
to the role systemic factors play in the development of EIAE.

Clinical Presentation

Patients are usually asymptomatic while resting or in
submaximal exertions.'® At maximal or near maximal exercise,
symptoms will start to appear. They include muscle cramping,
parasthesia, weakness, numbness, swelling of the thigh, and an
unexplained deterioration in the athlete’s abilities.'*% The
pain usually radiates to the thigh but might also radiate to the
calf and buttock. The symptoms usually resolve on cessation of
maximal exertion, but as the disease progresses, they might
appear with submaximal exertion as well.
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Because of the unspecific nature of the clinical presentation,
diagnosis is usually delayed between 12 and 41 months.*’
Physical examination is usually unremarkable, peripheral pulses
are intact, and capillary refill is not elongated. In 44% of
patients, there is an audible bruit over the femoral artery,
which might be better detected after exercise or with the hip
flexed. Combining the clinical history with a specific vascular
questionnaire, the finding of an audible femoral bruit and
normal back mobility facilitated identification of a vascular
cause in 79% of cases.””

To improve the accuracy of the clinical history and physical
examination, provocative tests are added, of which the ankle-
brachial pressure index (ABPI) is most important. ABPI might
give normal results when tested at rest or by standard protocols;
however, using bicycle-specific protocols allows identification of
up to 85% of patients with flow limitations.**’

The next step toward definite diagnosis is imaging. The best
standard for assessing vascular obstruction due to
atherosclerosis is static digital subtraction angiography; however,
it has not been evaluated in the diagnosis of endofibrotic
lesions. The first imaging modality used is Doppler ultrasound.
The test should be performed in hip flexion, isometric
contraction of the hip flexors, or after exercise. In this manner,
the test will detect flow limitations in up to 85% of cases,***
and combined with clinical history, physical examination, and
ABPI will reach an accuracy of more than 90%.** Doppler
allows measurement of peak systolic velocity, which is sensitive
for endofibrotic stenosis. Doppler is a noninvasive, cost-effective
way to assess for endofibrotic lesions; however, it is highly
operator dependent, and high sensitivity has been found in
patients presenting with severe disease. Because of these
limitations, additional imaging tests are recommended, such as
CT angiography or static magnetic resonance angiography
(MRA). CT angiography allows for 3-dimensional
reconstructions; however, it exposes the patient to additional
radiation without offering advantage over MRA combined with
Doppler.52'56 MRA allows for assessment of vessel length,
stenosis, and kinking. The test should be performed with the
hips flexed since the majority of cases do not kink unless in hip
flexion. Despite all the advantages of MRA, it should be
performed in addition to Doppler because movement artifact
might lower the MRA sensitivity.

113,15

Treatment

Conservative treatment should be attempted prior to surgical
intervention. This should include positional changing, which
avoids both extreme hip flexion and maximal exertions. In cases
of recreational athletes, when conservative treatment does not
resolve the symptoms, they should be encouraged to change
their sport. Competitive cyclists should be advised to raise the
handlebar and bring the saddle forward. In doing so, they are
reducing hip flexion; however, changing cycling position might
not be feasible for professional cyclists.

A connection between the development of endofibrosis and
atherosclerosis has not been found; however, it has been

implied that continued stenosis of the artery might lead to
development of arthrosclerosis later in life.”* Therefore, risk
factors should be assessed, such as lipid and cholesterol profile,
smoking, and a family history of atherosclerosis, and if found,
should be addressed.

Surgical intervention is warranted whenever a patient who has
demonstrated clear arterial pathology accounting for his or her
symptoms has failed conservative treatment and is unwilling or
unable to change his or her sport. Open vascular surgery is
currently the preferred surgical option. Several reports have
shown endovascular techniques to be unsuitable for this
pathology™® because of high rates of recurrence, stent
placement leading to intimal hyperplasia,26 and dissection of the
endofibrotic segment.'""*

Surgical treatment allows many athletes to return to high-level
competition; however, there are no studies, to our knowledge,
comparing the different techniques and their long-term effects.

CONCLUSION

External iliac artery endofibrosis is an underrecognized cause of
leg pain in endurance athletes. Because of the nature of activity
and pain, the athlete will usually seek medical attention from an
orthopaedic sports physician first. Therefore, awareness and
understanding of this pathology is crucial to facilitate timely and
patient-specific care.
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