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Popliteal artery aneurysms: a review
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Popliteal artery aneurysms (PAAs) are the most common form of peripheral arterial aneurysms. The popliteal artery is the continuation of the femoral artery and
represents the major source of blood to the leg. Thrombus formation as a result
of PAA may reduce blood flow, leading to limb-threatening ischemia and potential limb amputation. Popliteal artery aneurysms are predominantly seen in
males (95–99% of cases), presumably owing to their predisposition for arteriosclerosis, which is also a major factor for PAA predisposition. Additionally, it is
not uncommon to see an abdominal aortic aneurysm associated with a PAA
(30–50% of cases) or bilateral presentation of PAA (~50% of cases). A consequence of a PAA and thrombus located in the popliteal fossa is an inflammatory
reaction, potentially involving adjacent structures in the fossa. This may present
clinically as pain in the leg and/or edema. Treatment of PAA involves either
a conservative management protocol or a more aggressive intervention such as
surgery. Proponents of conservative management will regulate the diameter of
the aneurysm by ultrasound, while those in favor of surgical intervention will
repair the aneurysm through a number of open surgical methods or by endovascular stent grafting. This review summarizes the historical points related to
PAA and analyzes the pertinent anatomical implications, clinical findings and
treatment methods for PAA.
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HISTORY OF POPLITEAL
ARTERY ANEURYSMS

aneurysms were analyzed. They reported an overall
complication rate of 62%, with a complication rate
of only 26% in patients who were asymptomatic at
the time of analysis [6, 7]. Additionally, they noted
an amputation rate of 20% [15, 18]. In 1970 the
results of Gifford et al. [15] were reinforced by the
study of Wychulis et al. [38], who found similar rates
of complication and limb amputation.
Schroder et al. [15, 30] published a report of
349 PAAs in 1996, attempting to determine whether to use surgical intervention when patients are
asymptomatic or only when they are symptomatic.
They reported a high amputation rate (36.1%) in the

Although popliteal artery aneurysms (PAAs) are
a relatively rare condition, they are the most common form of peripheral arterial aneurysms [17, 26,
32, 33]. The most feared complication of PAA is the
development of acute ischemia caused by thrombosis [12]. This has led to its being dubbed the “silent
killer of leg circulation” [18]. Historically, these complications have progressed to lower limb morbidity
and leg amputation.
One of the earliest studies of PAA was conducted
by Gifford et al. [15] in 1953, in which 100 popliteal
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first two years following surgery when the aneurysm
had been encountered in an emergency situation,
while the rate decreased to 0% during the first four
years of follow-up for patients who had been asymptomatic and received elective PAA repair [15, 30].
The results reported by Schroder et al. confirmed the
1991 results of Dawson et al. [7, 6], who reported
that in a 10-year follow-up 71 limbs were 100% salvageable in patients with chronic ischemia, compared
to 60% in those with acute ischemia. Furthermore,
Shortell et al. [31] reported limb salvage rates of
100% for those with asymptomatic aneurysms and
84% for those with threatening ischemia of the lower limb over a five-year follow-up period for 51 cases of PAA.
The repair of PAA is recorded as far back as the
second century AD when Antyllus described surgical
ligation of PAA [10, 32]. A number of open surgical
techniques were used until 1991, when Parodi et al.
[28, 32] described an endovascular stent grafting
technique to repair abdominal aortic aneurysms
(AAA). Shortly after the initial attempt for AAA the
procedure was emulated for PAA [20, 22, 25, 32]
with satisfactory outcomes. There is lingering skepticism as to the viability of endovascular stent grafting [12]. Gerasimidis et al. [14] described primary
patency rates of 64% and 47% at 1 month and 12 months
after surgery, which was noted by Galland [12] as
unfavorable in comparison with the patency rates
of other surgical procedures over a similar period. It
stands to reason that there are disagreements regarding the treatment and management of PAA.

Figure 1. A rare case of double popliteal aneurysm.

bilaterally. Dawson et al. [6] report seeing bilateral
PAAs in 50% of their cases, and Wright et al. [37]
documented bilateralism in 50–70% of patients. It is
apparent that when a PAA is diagnosed, investigation should be done for a PAA in the opposite leg, as
well as an AAA at all points along the course of the
abdominal aorta.
Because of to the contents and compactness of
the popliteal fossa, a PAA in this region has the potential to affect a number of structures, implicating
the leg. Among the structures of the popliteal fossa,
in addition to the popliteal artery, are the following:
the small saphenous vein, the popliteal vein, the tibial and common fibular nerves, the posterior cutaneous nerve of the thigh, the plantaris and popliteus muscles, the popliteal lymph nodes and the lymphatic vessels [27]. Rupture of a PAA is quite rare, so
non-thrombotic complications of the popliteal fossa structures are more likely to be related to distortion and lengthening of the artery as it dilates, owing to the upper and lower ends of the artery essentially being fixed [12]. The presence of a thrombus
within an aneurysm in the popliteal fossa often results in chronic inflammatory changes [36], and
a number of reports [3, 5, 24, 34, 35] have documented compression of nerves and/or veins behind
the knee causing pain and leading to edema. It is
possible that the close proximity of the tibial and common fibular nerves may lead to compression and subsequent pain in the leg as the aneurysm enlarges.
Additional complications within the popliteal fossa are popliteal artery pseudoaneurysms. A popliteal
pseudoaneurysm commonly forms as a result of
a stab wound or low velocity gun-shot [36], potentially leading to similar inflammatory changes and
consequences to those seen in PAA. The inflammatory reaction probably occurs as a result of blood
escaping from the lacerated vessel into the popliteal
fossa. In addition, popliteal pseudoaneurysms are

ANATOMY OF POPLITEAL
ARTERY ANEURYSMS
The popliteal artery is the continuation of the
femoral artery as it passes through the adductor hiatus of the adductor magnus muscle. As the artery
passes through the popliteal fossa it gives off superior, middle and inferior genicular arteries to both
the lateral and medial aspects of the knee [27], playing a key role in the genicular anastomosis. Muscular distributions of the popliteal artery include the
hamstring, gastrocnemius, soleus, and plantaris
muscles [27]. The popliteal artery terminates as the
anterior and posterior tibial arteries, providing blood
to the leg and foot.
Although PAA is a rare occurrence, an AAA is
seen secondarily to a PAA in 30–50% of cases [6, 18,
32, 37], while the converse event of a PAA secondary to an AAA is only seen in 10–14% of patients
[8, 16, 37] (Fig. 1). In addition, PAAs are often seen
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associated with fixed flexion deformities [36], which
are likely to cripple any leg movement by the patient. While the location of popliteal pseudoaneurysms and PAA may be similar, the etiology of the
complications is usually unrelated.

A recent case report presented by Akagi et al. [2]
implicated the popliteal artery in Klippel-Trenaunay
syndrome, a relatively rare disorder characterized by
soft tissue and bone hypertrophy with superficial
varicosities [21]. Angiodysplasia in the venous system may predispose people with this syndrome to
venous aneurysms. As reported by Akagi et al. [2],
there have been only five previous reports of arterial
aneurysms associated with the syndrome, as it primarily affects the venous system. In the case reported, disrupted elastic fibers near the aneurysm indicated a potential abnormality in tissue construction
that may have mirrored the characteristic venous
ectasia seen in Klippel-Trenaunay syndrome [2].

CLINICAL FINDINGS OF POPLITEAL
ARTERY ANEURYSMS
The popliteal artery is of clinical importance, as it
is the primary artery supplying the leg [19]. Patients
with PAA usually present with ischemia of the lower
limb due to thrombus formation or embolization
occluding the popliteal artery [18]. In addition, microemboli formation may give rise to “blue toe” syndrome
as a result of blockage of a peripheral artery [12].
Proper diagnosis of PAA and management of the
situation is important, as limb-threatening complications may occur secondary to present ischemia
such as nerve and vein compression, circulation abnormalities and amputation.
PAA may be regarded as a predominantly male
condition, as 95–99% of cases reported [1, 5, 32, 34]
have been in men with a median age of 60–69 years.
This may be due to arteriosclerosis occurring more
frequently in males, arteriosclerosis being one of the
most common causes of PAA in aging populations
[18, 24]. One theory implicating arteriosclerosis as
a factor for PAA is turbulent flow distal to arteriosclerotic lesions resulting in dilation of the vessel once
it passes through the adductor hiatus and enters the
popliteal fossa [18]. In parallel with this is the theory
that hypertension (co-morbid with arteriosclerosis)
is associated with rapid growth and dilation of the
aneurysm [12]. It is evident that factors associated
with cardiovascular morbidity are probably implicated in the development and complications associated with PAA.
Others who develop PAA may be those suffering
from infection of the popliteal fossa [18], as well as
those developing PAA-like symptoms owing to trauma. Syphilis infection may participate in PAA formation [18], as the tertiary stage of syphilis is associated with inflammation of the outer portion of vessels, potentially weakening the wall and predisposing the patient to aneurysm. A condition that presents with symptoms similar to PAA is complete knee
dislocation leading to occlusion of the popliteal artery [11, 37]. This occlusion may lead to ischemia of
the lower limb, similar to PAA thrombus formation,
occluding the popliteal artery. Traditionally, this dislocation is seen in people involved in motor vehicle
accidents [37].

TREATMENT OF POPLITEAL
ARTERY ANEURYSMS
Throughout the treatment of an aneurysm, the
goal is to restore normal blood flow without rupturing the dilation or producing a thrombus. When
a PAA is treated, the potential for rupturing the aneurysm is quite low, so the management of these
patients revolves around deciding whether to treat
them only when they are symptomatic or when they
are still asymptomatic. Additionally, the diameter of
the aneurysm is usually taken into consideration
when developing a management plan.
When a symptomatic or asymptomatic patient is
under discussion, the frequency of leg amputation
and the patency rate for aneurysm repair should be
considered. As previously mentioned [7, 15, 30, 31, 38],
when the patient is symptomatic or in a state of
emergency the rate of limb amputation greatly
increases in comparison with that of essentially
0% when the patient is treated asymptomatically.
Furthermore, Shortell et al. [31] reported five-yearpatency rates of 92% for asymptomatic patients,
compared to 39% for those presenting with symptoms. In agreement with Shortell et al. [31] were the
results of Sarcina et al. [29], who reported 10-year-patency rates of 78% in asymptomatic patients and
67% in patients with critically ischemic limbs. In 2002
Galland et al. [13] provided further documentation,
when he reported that 13 of 36 patients presenting
with thrombosis had serious complications, including one death and four amputations, compared to
no complications in 19 elective procedures. On the
basis of these reports, some form of treatment in
the asymptomatic phase of PAA is worth considering in order to reduce the risks associated with further complications. This may prove difficult. Ascher
et al. [4] indicated that there are few screening
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advantage of requiring a smaller incision and of being
carried out under local anesthesia [32] compared to
the larger incision and general anesthesia for open
surgical procedures. Although not totally accepted
as a viable repair option, this procedure has the potential to decrease infection, blood loss, and postoperative recovery time for PAA repair in the future.

programs for detection of PAA as even major vascular centers usually only see approximately five patients per year with PAA.
Intervention may also depend on the diameter
of the aneurysm. Indications are varied, but Lowell
et al. [23] reported that a diameter greater than
2 cm increased the risk of complications if no intervention was made. In contrast, Galland [12] noted
that in the absence of major distortion of the aneurysm, a diameter of < 3 cm could be managed without immediate intervention, stating that the rate of
thrombosis formation would not increase in this situation. Furthermore, Wright et al. [37] claimed that
the popliteal artery is considered aneurysmal only if
its diameter exceeds 0.7 cm. They did not mention
what diameter the aneurysm should reach before
treatment is initiated. Proponents of conservative
management carefully monitor aneurysm size and
believe routine surveillance of the aneurysm is sufficient as long as the aneurysm is less than 2 cm in
diameter and no thrombus is present [18]. Surveillance is usually carried out by means of ultrasound
[19], which provides a sufficient method for monitoring expansion. There is clearly ambiguity in the
literature as to the diameter a PAA must reach before it becomes clinically significant. The decision is
likely to incorporate other predisposing factors for
complication, including connective tissue disorders
such as Ehlers-Danlos and Marfan’s syndromes, pregnancy, age, and overall general health.
Those in favor of immediate intervention cite the
fact that most patients who are asymptomatic under conservative management become symptomatic and require surgical intervention within 1 to 3 years
[18]. A number of surgical procedures have been
used with a common approach along the medial side
of the popliteal fossa, thus allowing venous vessel
harvesting from the same incision made for the repair [18]. Arguably the most common open procedure is bypass with the saphenous vein, a recent report giving a five-year patency of 69% and a limb
salvage rate of 87% [24, 32]. Thrombolysis therapy
for the treatment of PAA was analyzed in 2002 by
Dorigo et al. [9]. These authors concluded that those
treated by thrombolysis followed by surgery were
post-operatively better conditioned than those treated only with a surgical procedure. As previously
mentioned [14, 20, 22, 25, 28], endovascular stent
grafting is a surgical procedure used more frequently for PAA repair, even though developmentally it is
somewhat in its infancy. This procedure has the

CONCLUSIONS
Popliteal artery aneurysms may be a rare occurrence, but potential thrombus formation leading to
decreased blood supply to the leg has significant clinical manifestations. A number of management procedures are commonly used and debate continues
as to the most effective and efficient procedure. With
arteriosclerosis as a predisposing factor for PAA, this
condition may be increasing as the population advances in age and develops diabetes, hypertension
and other pathological cardiovascular complications.
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