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An Uncommon Presentation of Acute Thoracic Aortic
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Abstract

We present a case of a 40-year-old Caucasian male with past medical
history of polysubstance abuse (cocaine and methamphetamine), who
presented to the emergency department (ED) complaining of intermit-
tent cough with associated chest discomfort and shortness of breath
for 2 weeks. Initial vital signs demonstrated borderline tachycardia
(98 beats per minute), tachypnea (37 times per minutes), and hypoxia
(oxygen saturation 89% on room air), and his physical exam was
grossly unremarkable. A preliminary workup including a computed
tomography angiography (CTA) revealed a type A aortic dissection
with both thoracic and abdominal involvement for which the patient
was admitted. This patient had resection of the ascending aorta with
graft placement, cardiopulmonary bypass, aortic root replacement us-
ing composite prosthesis and left and right coronary reconstruction
and reimplantation and survived a complicated hospital course. This
case demonstrates the classic association known to exist between
recreational drug use, specifically stimulants such as cocaine and
amphetamines, and acute aortic dissection (AAD). However, such a
presentation of borderline subacute, painless dissection in the setting
of polysubstance use raises further questions, since uncommon AAD
is typically found in higher-risk populations such as those with con-
nective tissue disorders (Marfan syndrome, Ehlers-Danlos syndrome,
Loeys-Dietz syndrome), bicuspid aortic valve, chronic hypertension,
or previous aortic pathology. We therefore suggest clinicians strongly
consider uncommon AAD as part of their differential diagnosis in pa-
tients with known or highly suspected polysubstance abuse.
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Introduction

Acute aortic dissection (AAD) occurs approximately 2.9 - 3.5
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cases per 100,000 person-years in the general population [1, 2].
Its mortality varies depending on the different types of AAD,
which ranged from over 10% to nearly 30% [3, 4]. Patients
with delayed diagnosis and treatment usually resulted in poor
clinical outcomes [5]. Since AAD has a relatively higher mor-
tality, accurate diagnosis and prompt management become ex-
tremely important. Risk factors for AAD include patients with
certain clinical conditions like aortic aneurysm, hypertension,
giant cell arteritis, bicuspid aortic valve, family history of aor-
tic disease and connective tissue disorders (Marfan syndrome,
Ehlers-Danlos syndrome, Loeys-Dietz syndrome, familial tho-
racic aortic aneurysm, and dissection syndrome) [6]. Patients
with AAD typically present with sudden-onset tearing and/or
migratory chest/back/abdominal pain, syncope, shortness of
breath, and some neurological symptoms such as weakness,
paraplegia, etc. The most common clinical presentations are
chest pain (70-90%), back pain (20-40%), and syncope/loss of
consciousness (10-30%) [7, 8].

In certain cases, patients with AAD might present with un-
common symptoms. These include shortness of breath, cough
and a clinical presentation resembling acute congestive heart
failure [9], especially among patients with Marfan syndrome.
Unlike traditional aortic dissection, painless aortic dissection
presents with subtle or no symptoms can result in delayed di-
agnosis and misdiagnosis, ultimately leading to a higher mor-
tality rate [10].

In recent years, the association between AAD and sub-
stance abuse has been investigated. There is a statistically
significant connection between amphetamine abuse and AAD
[11]. Additionally, cocaine-related aortic dissection has al-
ready been reported in the previous study [12]. However, re-
ports of substance abuse related to painless aortic dissection
are still limited. Here we report a case of a patient with history
of hypertension and polysubstance abuse with no prior cardiac
or relevant family history, who presented to the emergency
department (ED) with complains of shortness of breath and
cough with no active chest pain found to have an acute thoracic
aortic dissection. We propose a connection between atypical
presentation and polysubstance abuse in the setting of acute
thoracic aortic dissection.

Case Report

An unemployed, 40-year-old, 5-foot 9-inch, 164-pound Cau-
casian male (body mass index (BMI) 24) with past medical
history of cocaine abuse, methamphetamine abuse, alcohol use
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Figure 1. Chest X-ray (anterior-posterior view) showing cardiomegaly,
perihilar consolidations, and suspected pulmonary edema with trace
effusions (scale on screen 1 cm increments).

disorder and uncontrolled hypertension, presents to an urban
level 1 trauma center complaining of cough and shortness of
breath worsening over the last 2 weeks. Patient had been seen
twice prior to the index ED visit. The first visit was to an ur-
gent care center over the previous 6 days for dysuria/penile
discharge and was treated empirically for gonorrhea/chlamyd-
ia. The second visit was presented to the ED for a similar chief
complaint, he had a chest X-ray performed which was nor-
mal and screening labs ordered, including electrocardiogram
(ECG) and troponin that were not performed as the patient
eloped from the ED.

He then presented to the ED 2 days later complaining of
shortness of breath, cough and concerns he may have coro-
navirus disease 2019 (COVID-19), with symptoms worsening
over the last 2 weeks. At the time of presentation, the patient
admitted having shortness of breath that was worsening with
exertion, dry cough. This patient was pain-free at the time of
presentation but noted intermittent chest pain associated with
cough only over the last 2 weeks. Of note, the patient admitted
to a known history of hypertension but was not taking his pre-
scribed 50 mg atenolol due to financial and social reasons. He
also admitted to subjective fever, chills, and fatigue but stated
his nausea, vomiting, and testicular pain (which he was seen
for at the urgent care) had resolved.

On physical examination, this patient was hypertensive
(150/68 mm Hg), hypoxic (87% on room air), tachypneic
(37 times per minute) and borderline tachycardic (98 beats
per minute). He was placed on 2 L of oxygen via nasal can-
nula and roomed in the ED as a priority alert. He was noted
to have increased work of breathing with tachypnea, acces-
sory muscle use and coarse lung sounds bilaterally. Pulses
were equal and there was no evidence of volume overload
including lower extremity edema or jugular vein distention
(JVD). His heart rate was regular rhythm with normal heart
sounds. No neurological deficits were found in the exam. On
arrival at the ED, given his presentation and acute hypoxic
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Figure 2. CTA PE protocol (sagittal view) showing descending aorta
view with dissection. Note contrast timing in the pulmonary vessels
(scale on screen 1 cm increments). CTA: computed tomography angi-
ography; PE: pulmonary embolism.

respiratory failure, the patient was treated empirically with
ipratropium-albuterol (DuoNeb) 0.5 mg/3 mg, and 6 mg of
Decadron.

Given his clinical presentation, a relatively broad cardio-
pulmonary and infectious workup was ordered. ECG obtained
on presentation showed normal sinus rhythm with suggestion
of left ventricular hypertrophy but with no acute emergent pa-
thology (no evidence of right heart strain and no ST segment
elevation). Notable labs included a white blood count (WBC)
0f 19.14 x 10%/L (increased from 14.8 x 10°/L occurred 2 days
ago), stable hemoglobin at 12.3 g/dL, creatinine of 1.56 mg/
dL, normal troponin (34 ng/L), C-reactive protein (CRP) of
10.6 mg/dL (elevated), N-terminal pro-brain natriuretic pep-
tide (NT-proBNP) of 5,411 pg/mL (elevated) and a negative
COVID PCR. Arterial blood gas showed pH 7.46, arterial par-
tial pressure of oxygen (PaO,) 67.4 mm Hg, partial pressure of
carbon dioxide (PCO,) 30.9 mm Hg, HCO, 21.5 mmol/L, and
lactate 1.6 mmol/L.

A chest X-ray was ordered immediately which showed
cardiomegaly, central vascular congestion with interval de-
velopment of diffuse perihilar consolidation, and trace effu-
sions (Fig. 1). COVID, which had a known increased risk of
coagulopathy and pulmonary embolism (PE) was high on our
initial differentials. Given the severity of his presentation, a D-
dimer was deferred for a statim CTA PE. This showed “acute
thoracic aortic dissection beginning in the aortic root and ex-
tending into the descending thoracic aorta at least to the level
of the diaphragmatic hiatus”. In addition, pulmonary edema,
bilateral pleural effusions (right more than left), and patchy
bilateral ground-glass opacities were also observed. There was
no PE (Figs. 2, 3).

Esmolol infusion was started (75 pg/kg/min) with goal sys-
tolic blood pressure < 120 mm Hg and heart rate (HR) goal <70
beats per minute. Cardiothoracic (CT) surgery was consulted,
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Figure 3. CTA PE protocol (axial view) showing aortic arch with dissec-
tion (scale on screen 1 cm increments). CTA: computed tomography
angiography; PE: pulmonary embolism.

and the patient was taken to the operating room emergently.
He was found to have severe aortic insufficiency and under-
went resection of the ascending aorta with graft placement, car-
diopulmonary bypass, aortic root replacement using composite
prosthesis and left and right coronary reconstruction and reim-
plantation. This patient was noted to have a complicated opera-
tive course. Patient was coagulopathic, received multiple blood
products intraoperatively and was taken to the intensive care
unit (ICU) in critical condition. Patient was extubated on post-
operative day 2, transferred out of the ICU on postoperative day
3, developed prolonged ileus starting postoperative day 5, which
required total parenteral nutrition but was eventually advanced
back to regular diet and discharged on postoperative day 18 with
metoprolol and aspirin prescriptions.

The patient was seen for follow-up 1 month after present-
ing to the ED and at that time was recovering as expected with
no pain or shortness of breath. A 6-month follow-up CTA was
ordered for aortic surveillance. He also followed up with fam-
ily medicine a week later as well as cardiology 2 months later.
Patient was compliant with aspirin and metoprolol at that time
but was lost to follow-up after that.

Discussion

Here, we reported a case of 40-year-old male, who presented to
ED with shortness of breath and cough, no chest pain upon ar-
rival. He was eventually diagnosed with AAD. The patient was
taken to the operation room immediately after AAD was diag-
nosed. The hospital operational findings confirmed AAD and
severe aortic insufficiency. Prompt diagnosis and treatment are
the key management for patients with AAD. As stated above,
AAD can be easily missed if certain patients had uncommon
clinical presentations. AAD without the three most common
presentations (i.e., chest pain, back pain, and syncope) is un-
common, especially among patients without any risk factors
that attributed to the uncommon clinical presentations (such
as elderly patients, Marfan syndrome). Our patient had multi-
ple ED/urgent care visits in the past with diverse complaints,
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which may mislead the healthcare providers to make appropri-
ate differential diagnoses.

Numerous studies have identified the intensity of the onset
of pain and description of the pain as the most reliable factor pre-
dicting aortic dissection [13]. The pain is typically sudden at on-
set, reaches maximal severity quickly and is typically described
as tearing. The presentation of AAD depends on the extent of the
dissection flap and the specific area of the aorta involved. After
reviewing the literature, we found that there were several reports
of painless aortic dissection. Most of these patients were elderly
“(> 65 years old)” with comorbidities (such as hypertension,
diabetes) [6], or with typically associated predisposing genetic
conditions including Marfan syndrome and related disorders.
Our patient reported no active chest pain at the time of presenta-
tion other than with cough, nor had any of the aforementioned
high-risk factors which often lead to AAD.

In addition, our patient’s painless presentation with no
other high-risk exam features is atypical given the extent of
this patient’s dissection from the aortic root to the diaphragm.
Typical exam features include wide pulse pressure, aortic in-
sufficiency, diastolic murmur, muffled heart sounds (if large
effusion/tamponade), syncope, altered mental status, loss of
peripheral pulses, neurological deficit, or Horner syndrome
[13]. This patient had none of these presenting features. He
also did not have high-risk conditions such as older age, Mar-
fan syndrome, family history of aortic disease, known aortic
valvular disease, and recent aortic manipulation.

Though this patient had an atypical story and uncommon
physical exam for AAD, he had other known risk factors in-
cluding hypertension, smoking, and substance abuse. Sub-
stance abuse can cause abrupt transient and severe increase
in blood pressure (sympathomimetic use), increased sympa-
thetic tone leading to vasoconstriction (cocaine use), and po-
tential development of vasculitis (cocaine use), which have
been reported in the literature [14-18]. One study reported
by Bhogal et al found that middle-aged male (43 years old)
with history of intravenous drug abuse (IVDA) had painless
AAD [19]. A study from the international registry of AAD
reported more than 7,300 cases of AAD and found that co-
caine use was implicated in 1.8% of patients [20]. However,
there is limited research reported to address the potential
mechanism(s) on the association between atypical/painless
AAD and drug use.

In summary, though we have already realized that AAD
may present without characteristic chest pain features, its
mechanisms are still unclear. This case reported substance
abuse especially stimulants use (such as cocaine and metham-
phetamine) can result in painless AAD. We thus suggest that
special attention should be paid among younger persons with
recent use of stimulants, as this could be one of the potential
mechanisms attributing to the painless AAD presentations. Fu-
ture study focusing on substance use and AAD is warranted for
such validations.
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