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Abstract

Introduction: COVID-19 has been associated with an elevated risk of vascular complications, such as thromboembolism and

arterial dissections, which can lead to adverse patient outcomes. The simultaneous occurrence of type A aortic dissection,

pulmonary thromboembolism, and deep vein thrombosis in a COVID-19 patient is an unusual presentation that poses unique

diagnostic and therapeutic challenges. This case aims to raise awareness of these rare complications, their clinical significance,

and the challenges of managing these conditions during the COVID-19 pandemic. This report describes a COVID-19 patient

presenting with type A aortic dissection, pulmonary thromboembolism, and deep vein thrombosis.

Case Presentation: A 42-year-old man, a former opium user who had been abstinent for three years, was admitted to a general

hospital in Qom, Iran, on January 24, 2023. While the patient had a family history of lung disease, he had no other notable risk

factors or underlying conditions. Upon admission, he exhibited shortness of breath, severe chest pain, and fever. Initial

examination revealed an axillary temperature of 38°C, occasional coarse crackles on lung auscultation, but no heart murmur.

Blood pressure and pulse were equal in both arms and legs. A non-contrast spiral chest CT showed generalized bilateral ground-

glass opacities, indicative of COVID-19. CT angiography revealed a type A aortic dissection extending from the origin of the aorta

to the midpoint of the arch. Additionally, CT angiography identified bilateral segmental pulmonary artery thromboembolism.

The patient also had deep vein thrombosis along with pulmonary thromboembolism. Emergency surgery was performed to

replace the bentall aortic valve and repair the dissection. Unfortunately, the patient experienced cardiac arrest following the

surgery, and resuscitation attempts were unsuccessful.

Conclusions: This case of a COVID-19 patient with a complex presentation of concurrent type A aortic dissection, pulmonary

thromboembolism, and deep vein thrombosis highlights the need for heightened clinical vigilance and prompt

interdisciplinary collaboration to manage such life-threatening events. It underscores the importance of investigating the

pathophysiology of severe vascular complications in COVID-19 to support the development of targeted therapies. This case

emphasizes the necessity of early clinical detection and timely intervention to improve patient outcomes. Rapid diagnosis and

treatment are essential to enhance outcomes in clinical situations of this nature.
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1. Introduction

Acute aortic syndromes include a range of severe
aortic pathologies and are considered life-threatening

conditions (1). Aortic dissections are the most common

and lethal among these (1). A specific subtype, acute type

A aortic dissection, has a high mortality rate and

requires urgent surgical intervention (2). The incidence

of acute type A aortic dissections is estimated at 2.5 - 6

per 100,000 patient-years, with the seventh and eighth

decades of life being the peak age range for this
condition (3). Evidence suggests that age is a significant

predictor of aortic dissection, with an increased
incidence rate (8.7 per 100,000 patient-years) likely

attributed to an aging population (4).
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Aortic dissection and pulmonary embolism can

rarely present together (5). Pulmonary embolism, the

third most common cardiovascular disease after acute
coronary syndrome and stroke, is frequently diagnosed

in clinical practice (6). Anticoagulation is typically
recommended for pulmonary embolism; however, this

increases the risk of bleeding in cases of aortic

dissection, posing a challenging therapeutic dilemma
(6).

The ongoing COVID-19 pandemic has highlighted the

complex link between viral respiratory infections and

their potential impact on the cardiovascular system (7).

The co-occurrence of COVID-19 and cardiovascular

complications suggests a significant overlap between

viral infection and cardiovascular pathology (8). COVID-

19 can affect the myocardium by increasing cardiac

biomarkers (9), induce arrhythmias by altering

electrical activity in the heart (10), trigger

thromboembolic events due to an elevated risk of clot

formation (11), and lead to myocarditis as the immune

system responds to the infection (12). Additionally,

COVID-19 may cause endothelial dysfunction, disrupting

normal blood flow and heightening the risk of

thrombosis (13). The manifestation of these

cardiovascular issues underscores the importance of

understanding and managing COVID-19’s effects on

cardiovascular health.

This case report presents a rare and complex COVID-

19 patient who concurrently developed type A aortic

dissection, pulmonary thromboembolism, and deep

vein thrombosis. The presence of these three serious
conditions in a single patient poses significant

challenges in diagnosis, management, and treatment.

Optimizing care and patient outcomes requires an

understanding of the pathophysiological mechanisms

underlying these concurrent complications. This case

underscores the necessity for heightened vigilance

regarding cardiovascular complications in COVID-19

patients and supports further research into the

interplay between viral infections and thromboembolic

events.

2. Case Presentation

A 42-year-old man with a past history of opium

addiction, abstinent for the past three years, presented

to a general hospital in Qom, Iran, on January 24, 2023.
Despite a family history of lung disease, the patient had

no other identified risk factors or underlying
conditions. He arrived at the hospital with complaints

of shortness of breath (respiratory rate = 30), severe

chest pain (heart rate = 110), and fever. The primary
complaint was a severe, stabbing pain in both the

anterior and posterior chest, with positional and

pleuritic characteristics. The pain, which began three

days before admission, was non-radiating, and while it
diminished slightly in a fixed position and with shallow

breaths, it remained persistent. Fever, chills, and
shortness of breath had developed two days prior to

admission.

On initial examination, the axillary temperature was

38°C, with sporadic coarse crackles but no discernible

heart murmur. No discrepancies were noted in systolic

pressure or pulse between the left (135/85 mmHg) and

right (140/90 mmHg) arms and legs. A transthoracic

echocardiogram was promptly performed. The

echocardiogram revealed severe left ventricular (LV)

enlargement (LVEDVI = 105 mL/m²), mild LV systolic

dysfunction (EF = 45%), and a normal right ventricular

(RV) size with moderate dysfunction (TAPSE = 12 mm).

The aortic valve was significantly damaged, leading to

mild aortic stenosis (PPG = 16 mmHg) and moderate

aortic insufficiency, along with mild mitral and

tricuspid regurgitation. There was no pericardial

effusion, and the ascending aorta was dilated to 60 mm.

Additionally, a suspicious density was observed moving

into the left ventricle from the aorta during diastole and

returning to the aorta during systole (Figure 1).

The patient was admitted to the CCU with two
possible diagnoses under consideration: Acute aortic

dissection and aortic valve endocarditis.

Tests were conducted for WBC, RBC, hemoglobin,

platelets, PTT, INR, blood sugar, blood urea, creatinine,

sodium, potassium, troponin, D-dimer, CRP, S.G.O.T.

(AST), S.G.P.T. (ALT), and alkaline phosphatase. Elevated
D-dimer levels (3847 ng/mL) suggested the presence of

an acute aortic dissection and pulmonary

thromboembolism. Additional tests indicated elevated

urea, creatinine, platelet count, and troponin.

A spiral chest CT without contrast revealed

generalized bilateral ground-glass opacities, indicative

of COVID-19 infection. After 12 hours of hospitalization,

the patient underwent CT angiography of the aorta and

pulmonary arteries, as well as an ultrasound of the legs.

CT angiography revealed a type A aortic dissection

extending from the origin of the aorta to the midpoint

of the arch. Additionally, bilateral segmental pulmonary

artery thromboembolism was identified (Figure 2).

Both pulmonary thromboembolism and deep vein

thrombosis were confirmed. Ultrasound of the leg veins,

including the common and external iliac veins, the
common and deep femoral veins, the saphenofemoral

junction (SFJ) vein, and the peroneal vein, showed

increased flow rates in these veins. The superficial

femoral, popliteal, and posterior tibial veins

https://brieflands.com/articles/archcid-148203


Abtahi SMR et al. Brieflands

Arch Clin Infect Dis. 2024; 19(5): e148203 3

Figure 1. Aortic dissection flap was seen in left ventricular (LV) cavity during diastol in 5 chamber view

demonstrated an increased diameter with echogenic

and heterogeneous thrombus in the lumen, which did

not compress upon examination.

Due to the aortic dissection and the associated risk of

further spread, heparin could not be administered to

treat the pulmonary thromboembolism. The patient

underwent emergency surgery for a Bentall procedure

to replace the aortic valve and repair the aortic

dissection. Thirty-six hours after admission, the patient

was transferred to Tehran Imam Hospital for surgery.

Unfortunately, the patient suffered respiratory and

cardiac arrest post-surgery, with bradycardia and arrest

occurring two hours after resuscitation attempts.

3. Discussion

In the present study, we described a 42-year-old man

with COVID-19, complicated by type A aortic dissection,

pulmonary thromboembolism, and bilateral deep vein

thrombosis. This case illustrates the severe

cardiovascular complications that can arise in COVID-19

patients. The patient presented with overlapping life-

threatening conditions, including type A aortic

dissection, pulmonary thromboembolism, and COVID-
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Figure 2. Aortic dissection flap was seen at the origin extending to the aortic arch, horizontal cut of CT angiography

19 pneumonia, each requiring immediate intervention

yet posing complex treatment challenges.

The aortic dissection demanded urgent bentall

surgery due to the high risk of rupture and mortality.

However, anticoagulation therapy for the pulmonary

thromboembolism could have exacerbated the

dissection, creating a treatment dilemma: Addressing

the thromboembolism might worsen the dissection,

while failing to do so could lead to fatal hypoxia or

circulatory collapse. COVID-19 pneumonia further

compromised pulmonary function, heightening the

risks of hypoxemia and hypercoagulability, both of

which could exacerbate thromboembolic events. COVID-

19 likely contributed to vascular inflammation in both

the arterial and venous systems, potentially

precipitating the rare concurrent presentation of type A

aortic dissection and pulmonary thromboembolism

(14).

Similar cases have been reported in the literature.

Chong et al. documented a case of a 74-year-old male

with acute type A aortic dissection and saddle

pulmonary embolism, who unfortunately passed away

during surgery (5). Rampon et al. also reported a case

involving acute type A dissection and pulmonary

embolectomy in a 75-year-old male patient. This patient

was successfully discharged on postoperative day 10

with a lifelong prescription for warfarin (15).

Tabaghi and Akbarzadeh in Lorestan, Iran, reported a

case of a 47-year-old woman with acute type A aortic

dissection who had COVID-19; unfortunately, the patient

died before reaching the operating room (16). Similarly,

a case study in Michigan described a 52-year-old man

with acute type A aortic dissection and a positive COVID-

19 PCR result, who also succumbed to the condition (17).

In Turkey, Akgul et al. presented a case involving a 68-

year-old woman with type A aortic dissection and

COVID-19; she was successfully discharged 14 days after

undergoing cardiopulmonary bypass (18). Another case

in Tehran, Iran, documented the death of a 62-year-old

woman due to COVID-19-related aortic dissection

rupture and tamponade (19). Additionally, Volvovitch et

al. reported a 73-year-old patient with acute type A aortic

dissection and acute pulmonary embolism affecting

both the right and left pulmonary arteries. She tested

positive for COVID-19 and underwent successful surgery,

including bilateral pulmonary embolectomy and aortic

dissection repair, and was discharged without

complications on the ninth postoperative day (20).

Most of these cases reported type A aortic dissection

in the context of COVID-19, yet the present study

highlights an even more complex scenario. This case

involved the simultaneous presence of pulmonary

thromboembolism, type A aortic dissection, and deep

vein thrombosis in a COVID-19 patient, significantly

complicating treatment decisions.
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The patient faced multiple overlapping life-

threatening conditions: Type A aortic dissection,

pulmonary thromboembolism, and COVID-19

pneumonia, each requiring urgent intervention but

presenting complex challenges for care. Due to the high

risk of rupture and mortality, the aortic dissection

demanded immediate bentall surgery (21). However,

anticoagulation therapy for the pulmonary

thromboembolism could worsen the dissection. This

presented a therapeutic dilemma: Treating the

thromboembolism risked exacerbating the dissection,

while withholding treatment risked deadly hypoxia or

circulatory collapse. Additionally, COVID-19 pneumonia

compromised pulmonary function, increasing the

likelihood of hypoxemia and hypercoagulability, which

could have further escalated thromboembolic

complications.

The patient with COVID-19 presented an

extraordinary and complex case of concomitant type A

aortic dissection, pulmonary thromboembolism, and

deep vein thrombosis. This highlights the critical need

for heightened clinical awareness and rapid inter-
specialty collaboration to manage these life-threatening

conditions effectively. Additionally, it underscores the

importance of exploring the pathophysiological

connections between COVID-19 and severe vascular

diseases to advance targeted pharmacotherapy. Prompt

recognition and intervention in such cases are essential

for optimizing patient outcomes, emphasizing that

rapid assessment and management are paramount in

similar clinical settings.

Acknowledgements

The authors of the present study sincerely thank all

of the medical staff who cooperated with us for the

completion of this study. All of the data in this report

was extracted from the patient's hospital medical

records.

Footnotes

Authors' Contribution: S. M. R. A. involved in

conceptualization, writing the original draft, reviewing,

and editing. M. K. H. involved in data collection, writing

the original draft, and A. A. involved management of the

patient, supervision, review, and editing.

Conflict of Interests Statement: The authors have no

conflict of interest to declare.

Data Availability: All data is presented in the

manuscript.

Funding/Support: The authors have not received any

financial support from the institute or university and all

the costs of this project are borne by the authors.

Informed Consent: As the patient was deceased,

written informed consent was obtained from the
patient's next of kin to publish this report in accordance

with the journal's patient consent policy, and all of the
authors declare that the confidentiality of the patient

was respected.

References

1. Sabe AA, Percy ED, Kaneko T, Plichta RP, Hughes GC. When to Consider

Deferral of Surgery in Acute Type A Aortic Dissection: A Review. Ann

Thorac Surg. 2021;111(6):1754-62. [PubMed ID: 32882193]. [PubMed

Central ID: PMC7457910].

https://doi.org/10.1016/j.athoracsur.2020.08.002.

2. Trimarchi S, Nienaber CA, Rampoldi V, Myrmel T, Suzuki T, Mehta RH,

et al. Contemporary results of surgery in acute type A aortic

dissection: The International Registry of Acute Aortic Dissection

experience. J Thorac Cardiovasc Surg. 2005;129(1):112-22. [PubMed ID:

15632832]. https://doi.org/10.1016/j.jtcvs.2004.09.005.

3. Gudbjartsson T, Ahlsson A, Geirsson A, Gunn J, Hjortdal V, Jeppsson A,

et al. Acute type A aortic dissection - a review. Scand Cardiovasc J.

2020;54(1):1-13. [PubMed ID: 31542960].

https://doi.org/10.1080/14017431.2019.1660401.

4. Landenhed M, Engstrom G, Gottsater A, Caulfield MP, Hedblad B,

Newton-Cheh C, et al. Risk profiles for aortic dissection and ruptured

or surgically treated aneurysms: a prospective cohort study. J Am

Heart Assoc. 2015;4(1). e001513. [PubMed ID: 25609416]. [PubMed

Central ID: PMC4330075]. https://doi.org/10.1161/JAHA.114.001513.

5. Chong WH, Saha BK, Wang C, Beegle S. Type A aortic dissection

mimicking saddle pulmonary embolism on CT imaging. J Am Coll

Emerg Physicians Open. 2020;1(2):132-6. [PubMed ID: 33000025].

[PubMed Central ID: PMC7493540].

https://doi.org/10.1002/emp2.12026.

6. Chaulagai B, Acharya D, Poudel S, Puri P. Simultaneous Aortic

Dissection and Pulmonary Embolism: A Therapeutic Dilemma.

Cureus. 2021;13(1). https://doi.org/10.7759/cureus.12952.

7. Alqahtani MS, Abbas M, Alsabaani A, Alqarni A, Almohiy HM,

Alsawqaee E, et al. The Potential Impact of COVID-19 Virus on the

Heart and the Circulatory System. Infect Drug Resist. 2022;15:1175-89.

[PubMed ID: 35345472]. [PubMed Central ID: PMC8957310].

https://doi.org/10.2147/IDR.S351318.

8. Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential Effects of

Coronaviruses on the Cardiovascular System: A Review. JAMA Cardiol.

2020;5(7):831-40. [PubMed ID: 32219363].

https://doi.org/10.1001/jamacardio.2020.1286.

9. Collinson PO, Gaze DC. Biomarkers of cardiovascular damage and

dysfunction--an overview. Heart Lung Circ. 2007;16 Suppl 3:S71-82.

[PubMed ID: 17618829]. https://doi.org/10.1016/j.hlc.2007.05.006.

10. Manolis AS, Manolis AA, Manolis TA, Apostolopoulos EJ, Papatheou D,

Melita H. COVID-19 infection and cardiac arrhythmias. Trends

Cardiovasc Med. 2020;30(8):451-60. [PubMed ID: 32814095]. [PubMed

Central ID: PMC7429078]. https://doi.org/10.1016/j.tcm.2020.08.002.

11. Loo J, Spittle DA, Newnham M. COVID-19, immunothrombosis and

venous thromboembolism: biological mechanisms. Thorax.

https://brieflands.com/articles/archcid-148203
http://www.ncbi.nlm.nih.gov/pubmed/32882193
https://www.ncbi.nlm.nih.gov/pmc/PMC7457910
https://doi.org/10.1016/j.athoracsur.2020.08.002
http://www.ncbi.nlm.nih.gov/pubmed/15632832
https://doi.org/10.1016/j.jtcvs.2004.09.005
http://www.ncbi.nlm.nih.gov/pubmed/31542960
https://doi.org/10.1080/14017431.2019.1660401
http://www.ncbi.nlm.nih.gov/pubmed/25609416
https://www.ncbi.nlm.nih.gov/pmc/PMC4330075
https://doi.org/10.1161/JAHA.114.001513
http://www.ncbi.nlm.nih.gov/pubmed/33000025
https://www.ncbi.nlm.nih.gov/pmc/PMC7493540
https://doi.org/10.1002/emp2.12026
https://doi.org/10.7759/cureus.12952
http://www.ncbi.nlm.nih.gov/pubmed/35345472
https://www.ncbi.nlm.nih.gov/pmc/PMC8957310
https://doi.org/10.2147/IDR.S351318
http://www.ncbi.nlm.nih.gov/pubmed/32219363
https://doi.org/10.1001/jamacardio.2020.1286
http://www.ncbi.nlm.nih.gov/pubmed/17618829
https://doi.org/10.1016/j.hlc.2007.05.006
http://www.ncbi.nlm.nih.gov/pubmed/32814095
https://www.ncbi.nlm.nih.gov/pmc/PMC7429078
https://doi.org/10.1016/j.tcm.2020.08.002


Abtahi SMR et al. Brieflands

6 Arch Clin Infect Dis. 2024; 19(5): e148203

2021;76(4):412-20. [PubMed ID: 33408195].

https://doi.org/10.1136/thoraxjnl-2020-216243.

12. Okor I, Bob-Manuel T, Price J, Sleem A, Amoran O, Kelly J, et al. COVID-

19 Myocarditis: An Emerging Clinical Conundrum. Curr Probl Cardiol.

2022;47(9):101268. [PubMed ID: 35644500]. [PubMed Central ID:

PMC9135640]. https://doi.org/10.1016/j.cpcardiol.2022.101268.

13. McFadyen JD, Stevens H, Peter K. The Emerging Threat of

(Micro)Thrombosis in COVID-19 and Its Therapeutic Implications.

Circ Res. 2020;127(4):571-87. [PubMed ID: 32586214]. [PubMed Central

ID: PMC7386875]. https://doi.org/10.1161/CIRCRESAHA.120.317447.

14. Irilouzadian R, Salehi Omran H, Alirezaei T. Fatal association of

COVID-19 and acute type A aortic dissection. Clin Case Rep. 2022;10(3).

e05617. [PubMed ID: 35356160]. [PubMed Central ID: PMC8939039].

https://doi.org/10.1002/ccr3.5617.

15. Ramponi F, Papps T, Edwards J. Successful Repair of Concomitant

Acute Type A Aortic Dissection and Saddle Pulmonary Embolism.

Aorta (Stamford). 2018;6(1):34-6. [PubMed ID: 30079936]. [PubMed

Central ID: PMC6136673]. https://doi.org/10.1055/s-0038-1639345.

16. Tabaghi S, Akbarzadeh MA. Acute type A aortic dissection in a patient

with COVID-19. Future Cardiol. 2021;17(4):625-9. [PubMed ID:

32945200]. [PubMed Central ID: PMC7505017].

https://doi.org/10.2217/fca-2020-0103.

17. Fukuhara S, Rosati CM, El-Dalati S. Acute Type A Aortic Dissection

During the COVID-19 Outbreak. Ann Thorac Surg. 2020;110(5):e405-7.

[PubMed ID: 32333849]. [PubMed Central ID: PMC7175855].

https://doi.org/10.1016/j.athoracsur.2020.04.008.

18. Akgul A, Turkyilmaz S, Turkyilmaz G, Toz H. Acute Aortic Dissection

Surgery in a Patient With COVID-19. Ann Thorac Surg. 2021;111(1):e1-3.

[PubMed ID: 32562625]. [PubMed Central ID: PMC7298472].

https://doi.org/10.1016/j.athoracsur.2020.06.005.

19. Ommi D, Madadi F, Behnaz F. A Case Report of Acute Aortic Dissection

and Tamponade in a Patient with Novel Coronavirus. J Iran Med

Council. 2022;5(1):221-4. https://doi.org/10.18502/jimc.v5i1.9592.

20. Volvovitch D, Ram E, Cohen H, Kogan A, Sternik L, Raanani E. Acute

pulmonary embolism following acute type A aortic dissection in a

patient with COVID-19. J Card Surg. 2021;36(4):1566-8. [PubMed ID:

33533105]. [PubMed Central ID: PMC8013687].

https://doi.org/10.1111/jocs.15389.

21. Konstantinides S, Meyer G. Management of acute pulmonary

embolism 2019: what is new in the updated European guidelines?

Intern Emerg Med. 2020;15(6):957-66. [PubMed ID: 32458205]. [PubMed

Central ID: PMC7467952]. https://doi.org/10.1007/s11739-020-02340-0.

https://brieflands.com/articles/archcid-148203
http://www.ncbi.nlm.nih.gov/pubmed/33408195
https://doi.org/10.1136/thoraxjnl-2020-216243
http://www.ncbi.nlm.nih.gov/pubmed/35644500
https://www.ncbi.nlm.nih.gov/pmc/PMC9135640
https://doi.org/10.1016/j.cpcardiol.2022.101268
http://www.ncbi.nlm.nih.gov/pubmed/32586214
https://www.ncbi.nlm.nih.gov/pmc/PMC7386875
https://doi.org/10.1161/CIRCRESAHA.120.317447
http://www.ncbi.nlm.nih.gov/pubmed/35356160
https://www.ncbi.nlm.nih.gov/pmc/PMC8939039
https://doi.org/10.1002/ccr3.5617
http://www.ncbi.nlm.nih.gov/pubmed/30079936
https://www.ncbi.nlm.nih.gov/pmc/PMC6136673
https://doi.org/10.1055/s-0038-1639345
http://www.ncbi.nlm.nih.gov/pubmed/32945200
https://www.ncbi.nlm.nih.gov/pmc/PMC7505017
https://doi.org/10.2217/fca-2020-0103
http://www.ncbi.nlm.nih.gov/pubmed/32333849
https://www.ncbi.nlm.nih.gov/pmc/PMC7175855
https://doi.org/10.1016/j.athoracsur.2020.04.008
http://www.ncbi.nlm.nih.gov/pubmed/32562625
https://www.ncbi.nlm.nih.gov/pmc/PMC7298472
https://doi.org/10.1016/j.athoracsur.2020.06.005
https://doi.org/10.18502/jimc.v5i1.9592
http://www.ncbi.nlm.nih.gov/pubmed/33533105
https://www.ncbi.nlm.nih.gov/pmc/PMC8013687
https://doi.org/10.1111/jocs.15389
http://www.ncbi.nlm.nih.gov/pubmed/32458205
https://www.ncbi.nlm.nih.gov/pmc/PMC7467952
https://doi.org/10.1007/s11739-020-02340-0

