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Abstract

Type A aortic dissection (TAAD) is a medical emergency that can lead to catastrophic complications, including
malperfusion of vital organs and extremities. Popliteal artery embolism as a result of TAAD is rare but can result in acute
limb ischemia, which carries a high risk of limb loss if not promptly addressed. This study aimed to present a case of a 72-
year-old male with a history of hypertension and hyperlipidemia who presented to the emergency department with
sudden-onset, severe chest pain radiating to his back and acute pain and coldness in his right lower extremity. Physical
examination revealed a pale, cool, and pulseless right lower extremity with diminished sensation and motor function.
Initial imaging, including transthoracic echocardiography and computed tomography angiography, confirmed TAAD with
a thrombus occluding the right popliteal artery. In transthoracic echocardiography, the aortic valve appeared structurally
normal with no evidence of regurgitation or stenosis. The patient underwent emergent surgical repair of the aortic
dissection and thrombectomy of the popliteal artery, with successful revascularization and transfer to the intensive care
unit postoperatively. This case highlighted the rare but critical complication of acute limb ischemia secondary to TAAD,
emphasizing the importance of a high index of suspicion for aortic dissection in patients presenting with limb ischemia,
particularly in the presence of risk factors. A multidisciplinary approach involving early imaging, prompt surgical
intervention, and limb revascularization is crucial to improving outcomes. Despite advances in management, acute limb
ischemia due to TAAD remains associated with high morbidity and mortality, underscoring the need for further research
to optimize diagnostic and therapeutic strategies.
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underscored the diagnostic and therapeutic
challenges associated with this rare presentation

Introduction
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Popliteal artery embolism is an uncommon but
critical complication of Type A aortic dissection
(TAAD), a life-threatening condition that requires
immediate intervention. While chest pain is the
hallmark symptom of TAAD, the migration of
intimal flaps or thrombi into peripheral arteries,
such as the popliteal artery, can result in severe
limb-threatening complications. This case report
aimed to describe an elderly male with a history of
hypertension and hyperlipidemia who presented
with sudden-onset chest pain and acute ischemia of
the right lower extremity due to popliteal artery
embolism secondary to TAAD. The case

and highlighted the importance of considering
TAAD in the differential diagnosis of acute limb
ischemia (ALI), particularly in patients with
cardiovascular risk factors. Early recognition,
prompt imaging, and a multidisciplinary approach
to management are essential to improve outcomes
in this high-risk population (1,2).

This study aimed to present a case of a 72-year-
old male with a history of hypertension and
hyperlipidemia who presented to the emergency
department with sudden-onset, severe chest pain
radiating to his back and acute pain and coldness in
his right lower extremity.
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Case

A 72-year-old male with a history of poorly
controlled hypertension and hyperlipidemia
presented to the Emergency Department with
sudden-onset, severe chest pain radiating to his
back. He also reported acute-onset pain and
coldness in his right lower extremity. Physical
examination revealed that he was tachycardic
(heart rate: 110 bpm) and hypertensive (blood
pressure: 160/100 mmHg). The right lower
extremity was pale, cool, and pulseless, with

Acute Limb Ischemia in Aortic Dissection

diminished sensation and motor function.

The initial electrocardiogram showed no
evidence of acute myocardial infarction. Bedside
transthoracic echocardiography demonstrated an
intimal flap in the ascending aorta, suggestive of
aortic dissection. Computed  tomography
angiography (CTA) confirmed a Type A aortic
dissection extending from the ascending aorta to
the iliac bifurcation (Figures 1 and 2), with a
thrombus occluding the right popliteal artery
(Figure 3). The CTA of the thoracic and abdominal
aorta with contrast was performed, and multiplanar
and 3D reconstructions were obtained.

Figure 1. An extensive dissection that was noted from the aortic valve root, ascending aorta, and aortic arch

Figure 2. A wide aortic dissection extending to the thoracic aorta and continuing into the abdominal aorta
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Figure 3. No contrast enhancement visualized in the right popliteal artery, concerning for possible thrombosis or
occlusion

The patient was immediately started on
intravenous beta-blocker therapy with esmolol to
control heart rate and reduce aortic wall stress,
targeting a systolic blood pressure between 100-
120 mmHg. Nicardipine was added as an
intravenous vasodilator to further lower blood
pressure after beta-blockade was established.
Morphine was administered for pain control to
minimize sympathetic stimulation. The ischemic
right lower extremity was kept at heart level, and
compartment syndrome was monitored through
serial clinical examinations. No anticoagulation or
thrombolytics were given due to the high risk of
aortic rupture. The patient was immediately taken
to the operating room for emergent surgical repair
of the aortic dissection and thrombectomy of the
popliteal artery. Intraoperatively, a large intimal
tear was identified in the ascending aorta, and a
graft replacement was performed. The popliteal
artery was successfully revascularized, and the
patient was transferred to the intensive care unit
(ICU) postoperatively.

At the three-month visit, the patient underwent
a transthoracic echocardiogram to assess aortic
valve function and ventricular performance. The
previously affected right lower extremity showed
improved perfusion, but mild claudication
persisted, prompting a referral to supervised
physical therapy. A repeat CTA at six months
confirmed stable aortic dimensions without
evidence of dissection progression or anastomotic
complications.

Discussion

The ALI is a vascular emergency characterized
by a sudden decrease in limb perfusion, threatening
tissue viability. While the most common causes of
ALl include arterial thrombosis and embolism from
cardiac sources, TAAD is a rare but critical etiology.
It should be mentioned that TAAD can lead to
malperfusion syndromes, including ALI, due to the
migration of intimal flaps or thrombi into peripheral
arteries. Incidence of lower extremity malperfusion
in TAAD patients is approximately 11% (1).

Pathophysiology involves the formation of an
intimal tear in the ascending aorta, which
propagates distally and can lead to the detachment
of intimal flaps or thrombi. These emboli can
occlude peripheral arteries, most commonly the
iliac, femoral, or popliteal arteries, resulting in ALI.
Severity of ischemia depends on the location and
extent of the occlusion, as well as the presence of
collateral circulation (2).

Patients with ALI due to TAAD typically present
with the classic symptoms of aortic dissection,
including sudden-onset and severe chest or back
pain, often described as "tearing" or "ripping."
Concurrently, they may exhibit signs of AL, such as
pain, pallor, pulselessness, paresthesia, and
paralysis in the affected limb. However, the
diagnosis can be challenging, as the symptoms of
ALl may overshadow or distract from the
underlying aortic dissection (3).

Several case reports have highlighted the
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variability in presentation. For example, a 65-year-
old male with TAAD presented with ALI as the
primary symptom, with minimal chest pain. In
another case, a 58-year-old female with TAAD
developed bilateral lower extremity ischemia due to
embolic occlusion of the iliac arteries. These cases
underscore the importance of considering TAAD in
the differential diagnosis of ALI, particularly in
patients with risk factors for aortic dissection (4).

Diagnosis of ALI due to TAAD requires a high
index of suspicion and a systematic approach. Initial
evaluation should include a thorough history and
physical examination, focusing on signs of both
aortic dissection and limb ischemia. Moreover,
imaging plays a crucial role in confirming the
diagnosis. The CTA is the gold standard for
diagnosing TAAD and identifying the site of arterial
occlusion. It provides detailed visualization of the
aortic lumen, intimal flap, and peripheral arteries.
Transthoracic echocardiography and transesophageal
echocardiography are also valuable tools for assessing
the ascending aorta and cardiac structures (5).

Despite advances in imaging, diagnostic delays
are common. In one case series, the median time
from symptom onset to diagnosis was 12 h,
highlighting the need for increased awareness and
prompt evaluation (6).

Management of ALI due to TAAD requires a
multidisciplinary approach, involving cardiothoracic
surgery, vascular surgery, and critical care. The
primary goals are to address the aortic dissection and
restore limb perfusion. Emergent surgical repair of
TAAD is the definitive treatment. This typically
involves replacing the dissected segment of the aorta
with a graft. In cases where ALl is present, aortic repair
should be prioritized, as it addresses the source of
emboli and prevents further complications.
Revascularization of the affected limb can be achieved
through surgical thrombectomy, endovascular
techniques, or bypass surgery. Choice of intervention
depends on the hemodynamic stability of the patient,
the extent of ischemia, and the availability of expertise.
Anticoagulation and antiplatelet therapy are generally
contraindicated in TAAD due to the risk of
hemorrhage. However, they may be considered in
select cases of ALI after aortic repair (7).

Prognosis of ALI due to TAAD is poor, with
reported mortality rates ranging from 20% to 50%
(8). Limb salvage rates vary depending on the
timeliness of intervention, with earlier
revascularization associated with better outcomes.
Complications, such as reperfusion injury,
compartment syndrome, and multi-organ failure,
are common and contribute to the high morbidity
and mortality. A case series of 15 patients with ALI
due to TAAD has reported a mortality rate of 33%,
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with limb salvage achieved in 60% of cases. Another
study has highlighted the importance of rapid
diagnosis and treatment, with a mortality rate of
25% in patients who underwent surgery within 6 h
of symptom onset, compared to 50% in those with
delayed intervention (9).

Conclusions

The ALI due to TAAD is a rare but devastating
complication that requires prompt recognition and
management. Clinicians should maintain a high
index of suspicion for TAAD in patients presenting
with ALI, particularly in the presence of risk factors
for aortic dissection. This case highlights the
importance of considering aortic dissection in the
differential diagnosis of chest pain, particularly in
patients with risk factors, such as hypertension. A
multidisciplinary  approach, involving early
imaging, emergent aortic repair, and limb
revascularization, is essential to improve outcomes.
Further research is needed to optimize diagnostic
and therapeutic strategies for this challenging
condition.
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