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myocardial infarction, arrhythmias, and heart failure, as well 
as cerebrovascular and renovascular disorders[3-5]. It has been 
hypothesized that cocaine use can also increase the risk for 
acute aortic dissection. Numerous case reports of acute aortic 
dissection in cocaine users have been reported.

In the International Registry of Acute Aortic Dissection (IRAD), 
cocaine use was reported in 1.8% of all cases[6]. Acute type A 
aortic dissection occurs at a population-based incidence ranging 
from 2.1 to 16.3 per 100.000 persons[7,8]. The European Union 
had about 513.5 million inhabitants in 2019. Thus, the number 
of acute aortic dissections is between 10,784 and 83,701 cases 
per year. Based on these figures, it could be estimated that aortic 
dissection occurs in 194-1,507 cocaine users per year. The overall 
mortality for acute aortic dissection is described by 27.4%[9].

There are various known pathophysiological consequences 
of cocaine consumption that could increase the risk of aortic 
dissection. Cocaine stimulates the autonomic nervous system by 

Correspondence Address:
Stephan D. Kurz

https://orcid.org/0000-0003-4666-9511
Department of Cardiovascular Surgery, Charité Universitätsmedizin Berlin
Augustenburger Platz 1, Intern: Mittelallee 2, Berlin, Germany
Zip Code: 13353
E-mail: stephan.kurz@charite.de

Article received on July 3rd, 2020.
Article accepted on July 7th, 2020.

REVIEW ARTICLE

Cocaine-Related Aortic Dissection: 
what do we know?

Dustin Greve1, MD; Joana Funke1,2; Tiam Khairi1,2; Matteo Montagner2; Christoph Starck2, MD; Volkmar Falk1,2,3,4, 
MD; Michel Pompeu B. O. Sá5, MD, MSc, PhD; Stephan D. Kurz1,2, MD, MPH

Abstract

Introduction: Cocaine use is known to be associated with an 
increased risk for vascular diseases. It is likely to trigger or increase 
the risk for an aortic dissection. We conducted an analysis of 45 cases 
of cocaine-related aortic dissection to further characterize the clinical 
features and outcomes of this patient cohort.

Methods: Our study cohort of 45 patients consisted of 11 cases 
from our institutional database and 34 published case reports.

Results: The observed cases of acute aortic dissection related to 
cocaine use showed a high proportion of young (41.3±8.67 years) 
and male (88.9%) patients. Most of the cases (75%) were classified 

as Stanford type A. Also, in 75% of the cases, cocaine use was 
prevalent for more than one year. Median time from last cocaine 
use to onset of symptoms was one hour. In-hospital mortality was 
21.4%, while additional 11.9% of the cases died before arriving at 
the hospital.

Conclusion: Acute aortic dissection related to cocaine use occurs 
in predominantly young male patients and has a dismal outcome 
when compared to all comer series.
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 = International Registry of Acute Aortic Dissection
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INTRODUCTION

In 2017, the annual prevalence of cocaine use among adults 
was 2.1% in North America and 1.3% in Europe with increasing 
numbers over the past few years[1]. While the most widespread 
use of cocaine is through snorting its powder form, the drug 
is also available as crack cocaine for smoking and intravenous 
injection. Mortality is assumed to be four to eight times higher 
for cocaine users as compared to the general population[2]. 
Regular cocaine use is known to be associated with an increased 
risk of vascular diseases including acute coronary syndrome, 
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restraining catecholamine reuptake and expanding affectability of 
adrenergic nerve endings to norepinephrine[10,11]. The autonomic 
nervous system reacts to cocaine in a similar way as to stress, with 
an increased heart rate and increased blood pressure[12,13]. Cocaine 
and the effects from alpha agonists show a synergy in terms of 
vasoconstriction[14]. Cocaine is also suspected to cause endothelial 
dysfunction and have a prothrombotic effect[15,16]. The elastic 
properties of the aorta have been demonstrated to alter in cases 
of chronic cocaine abuse, showing a decrease in aortic strain and 
distensibility, as well as a higher aortic stiffness index[17]. In addition, 
the relationship between acute aortic dissection and cocaine use 
may be modified by other factors such as demographics, lifestyle, 
or co-use of other drugs. Male gender, smoking, and use of alcohol 
are the most frequent accompanying risk factors[18]. To what 
extent the risk of acute aortic dissection increases for cocaine users 
is currently unknown.

We conducted an analysis of 45 cases of cocaine-related 
aortic dissection to further characterize the clinical features and 
outcomes of this special patient group.

METHODS

We gathered data from a sample of patients who suffered 
an event of acute aortic dissection and reported cocaine use. 
Aortic dissections of both Stanford types were included. Our 
study population is comprised of cases from our institutional 
database and case reports published by March 2020. At the 
authors’ institution, 11 patients suffered acute aortic dissection 
related to cocaine use and were merged with the case reports. 
Hence, 45 patients were eligible for the study. PubMed database 
was searched for articles with the Medical Subject Headings, 
or MeSH, terms “Cocaine AND Aortic Dissection” and filtered by 
case reports. At first, the database search yielded 69 records, 
screened based on title and abstract. As a result, 36 cases were 
identified, two of which were excluded due to coronary artery 
dissection and an intramural hematoma. The list of case reports 
included in this study is presented in the Supplementary Material 
section. Cases were reviewed for baseline characteristics, clinical 
presentation, comorbidities, and outcomes. We also conducted a 
literature search to find comparable published case series on this 
topic. Studies were identified using the IBM Watson Analytics: 
Automating Visualization, Descriptive, and Predictive Statistics 
software, PubMed, and Google Scholar. As a result, we found five 
studies to which we compared our results[6,19-22].

RESULTS

Table 1 shows baseline characteristics of the 45 patients 
who had an aortic dissection related to the use of cocaine. 
Approximately three quarters of the patients stated that they 
had been using cocaine for more than a year. The median time 
between last cocaine use and symptom onset was one hour. The 
observed patient cohort showed a strikingly high proportion 
of young men. In addition to cocaine use, nicotine abuse was 
present in 84% of the cases. Most of the patients presented with 
chest pain as primary symptomatology. Although only 57.6% of 
patients were hypertensive at admission, about three quarters 
of them had a known history of hypertension. Most of the aortic 

Table 1. Characteristics of the study population. Shares 
are given as “N (%)”, measurements are given as “mean ( +/- 
standard deviation)”.

N 45

Males 40 (88.9)

Age, years 41.3 (8.67)

Symptoms on admission

Chest pain 23/37 (62.2)

Pain radiating to back 6/23 (26)

Back pain 6/37 (16.2)

Abdominal pain 9/37 (24.3)

Headache 1/37 (2.7)

Dyspnea 4/37 (10.8)

Nausea 6/37 (16.2)

Paresthesia of a limb 4/37 (10.8)

Syncope 2/37 (5.4)

Found dead 5/44 (11.1)

Blood pressure

Known history of hypertension 29/39 (74.4)

Hypertension on admission 19/33 (57.6)

Systolic blood pressure on admission, mmHg 154.13 (45.82)

Diastolic blood pressure on admission, 
mmHg

91.97 (35.86)

Substance abuse

History of nicotine use 21/25 (84)

Cocaine use for over 1 year 18/25 (72)

Hours from cocaine use to symptom 11 (22.13)

(median: 1)

Stanford classification

Type A 33/44 (75)

Type B 11/44 (25)

Treatment

Surgical 31/39 (79.5)

Medical 8/39 (20.5)

Outcome

Days until discharge 13 (10.67)

(median: 9)

In-hospital mortality 9/42 (21.4)

Pre-hospital mortality 5/42 (11.9)

Days until death 9.25 (13.59)

(median: 4)
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could explain the predisposition to acute aortic dissection. 
However, in some of the cases in our study, the last cocaine use 
had no direct temporal connection to the event.

In addition to cocaine use itself, factors such as lifestyle, health 
behavior, and smoking may play a significant role in the causal 
relationship to aortic dissections. In all published case series, 
the proportion of smokers was between 61% and 100%. In our 
study, history of nicotine abuse was prevalent in 84% of cases. 
Previous studies also found an increased prevalence of cocaine-
related aortic dissection among young, hypertensive, male 
patients who smoke[23]. The prevalence of cocaine use among 
cases of aortic dissection in the IRAD was 1.8%. The real number 
may be even higher due to patients not providing truthful 
information about their drug consumption. A self-reporting 
method may have introduced a significant bias. The use of urine 
toxicology screening might help identifying patients who really 
used cocaine within the past two to four days before the onset 
of symptoms and those with detectable cocaine metabolites. 
But nevertheless, drug screening comes with an ethical issue: 
the willingness of the patients to go through such work-ups 
that might produce undesired proofs against themselves (e.g., 
in criminal cases). According to current state of knowledge, it 
remains unknown how much the risk for an aortic dissection 
actually increases by cocaine use. We also do not know whether 
there is a possible relationship between dose and risk.

Because concurrent cocaine use is a relatively rare feature 
among all aortic dissection cases, patients could be misdiagnosed 
due to cardiovascular genesis being more likely associated to 
cocaine use[4]. In the history-taking setting of a patient with acute 

dissections (75%) were classified as according to Stanford type A. 
The distribution of surgical and medical therapy regimes is fairly 
following distribution of Stanford types. The in-hospital mortality 
was 21.4%. Additional five patients (11.9%) died before arriving 
at the hospital.

A comparison between our study population and five similar 
published case series of cocaine-related aortic dissection is 
shown in Table 2. The identified case series range from 13 to 63 
patients. Most of the observations from this study group also 
apply to the previously published case series: young patient 
age, as well as a high proportion of male patients, and positive 
smoking and hypertension history. The mortality rate in our 
study was noticeably higher (21.4% vs. 8%) than in the cases from 
the IRAD published by Dean et al.[6]. However, there was a higher 
proportion of patients with type A aortic dissection in our study 
population compared to all other studies.

DISCUSSION

Our population of 45 patients with cocaine-related aortic 
dissection shows great differences compared to ordinary cases 
of aortic dissection. Compared to the published data from 
IRAD, this study population was younger (42 vs. 61.5 years for 
type A) and had a higher proportion of men (88.9% vs. 66.9%) 
in comparison to baseline characteristics of all aortic dissection 
cases[9]. The median time from last cocaine use to onset of 
symptoms in our population was one hour. Cocaine use could 
therefore trigger the acute event of aortic dissection, possibly 
based on a previously altered aorta. Bigi et al.[17] demonstrated 
effects of chronic cocaine use on the elasticity of the aorta which 
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Table 2. Comparison of our study cohort with other published case series of aortic dissections and cocaine use.

Characteristics Daniel et al.[19] 
(2007)

Dean et al.[6] 
(2014)

Hsue et al.[20] 
(2002)

Singh et al.[21] 

(2007)
Yammine et al.[22] 

(2019) Our study

N 16 63 14 13 14 45

Age (years) 47±6.8 47±11 41±8,8 38±9 52.6±7.4 41±8,6

Gender (male) 12 (75%) 55 (87%) 8 (57%) 9 (69%) 10 (71.4%) 40 (88.9%)

History of nicotine abuse 16 (100%) 39 (61%) 14 (100%) 13 (100%) 11 (78.6%) 21/25 (84%)

History of hypertension 11 (69%) 52 (82%) 11 (79%) 9 (69%) 14 (100%) 29/39 (74.4%)

Time from cocaine use to 
symptoms (mean)

12,8 h (4-24 h) NR 12 h (0-24 h) 0-48 h NR 11 h (0-72 h)

Chest pain NR 51 (81%) NR NR NR 23/37 (62.2%)

Stanford type A 44% 33 (52.4%) 6 (43%) 4 (31%) 0 (0%) 33/44 (75%)

Stanford type B 57% 30 (47.6%) 8 (57%) 9 (69%) 14 (100%) 11/44 (25%)

Surgical treatment 50% 31 (49%) 9 (64%) - 14 (100%)* 31/39 (79.5%)

Mortality
31%

 (after 1 year)
8% 

(in-hospital)
-

69%
(after 1 year)

7% 
(30-day mortality)

9/42 (21.4%) 
(in-hospital)

NR=not reported
*Endovascular treatment.
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chest pain in the emergency room, the use of drugs should be 
included in the differential diagnostic considerations and the 
diagnosis of acute aortic dissection should be considered[8,24,25].

The immediate transport to a cardiac surgery facility is crucial 
for the further clinical course. There should be no delays here[26].

Limitations

As our study population only includes 45 cases, the sample 
may not be representative of all cases of cocaine-related aortic 
dissection. The cases from our institutional database show an 
accumulation of white people living in urban regions.

CONCLUSION

In rare cases, aortic dissections are predisposed or triggered 
by cocaine use. This special patient group stands out due to a 
particularly young age and common history of smoking and 
hypertension. Since the clinical presentation is reminiscent of 
an acute coronary syndrome, cocaine-related aortic dissections 
remain a diagnostic challenge.
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