
 

 

Title: Four-dimensional-flow MRI and TSPO-PET as a predictive imaging modality for complications of aortic 

dissections 

Rationale and Background. Aortic dissection (AD) is one of the most common catastrophic pathologies affecting the aorta 

leading to severe complications and death. ADs are classified based on the origin of the entry tear and its extension. Type 

A dissections originate in the ascending aorta, whereas the entry tear in Type B aortic dissections (TBAD) start distally to 

the left subclavian artery1. Although it has been generally accepted that initial management of uncomplicated TBAD is 

medical therapy, the outcomes of medical management for TBAD remain poor, with morbidity and mortality ranging from 

10% to 25%2,3 subsequently requiring surgical intervention in many patients4,5,6. Thus, the decision and timing of surgical 

intervention is of utmost importance to prevent potential future complications such as rupture or malperfusion, and delaying 

aneurysmal degeneration7. However, to date, we lack a reliable predictive tool to determine the risk of developing these 

complications and whether patients benefit from early surgical intervention. Computational tomography (CT) imaging has 

been utilized to predict the future outcome of patients with TBAD8. However, evidence is sparse, and only the relative and 

not the individual risk of rupture can be determined9. Hence, there is a critical need to understand the individual risk factors 

leading to progression and rupture of TBAD in patients on conservative medical therapy. Those patients at higher risk of 

rupture could be switched to surgical treatment. 

To better predict TBAD outcomes, it is essential to investigate the disease beyond morphologic changes. AD was defined 

as the separation of the aortic wall layers10. In current pathologic perspectives, metabolic processes including chronic 

inflammation and proteolysis play a crucial role in the degeneration of the aortic wall, resulting in the formation, 

progression, and rupture of acute AD11,12. It has been shown 18F-FDG uptake is linked to active atherosclerotic 

inflammation within the aorta, carotid, iliac, femoral, and vertebral arteries13,14,15. Studies have also demonstrated abnormal 

18F-FDG uptake in diseased thoracic aortas of patients with AD16,17, and increased mortality and major adverse events at 

3-year follow-up18. Although these studies demonstrated the potential utility of imaging marker for inflammation in TBAD, 

18F-FDG suffers from the fundamental weakness that it is not specific to inflammation.  

Translocator protein (TSPO) is an 18 kDa protein, composed of 5 transmembrane domains found on the outer mitochondrial 

membrane. TSPO is involved in the inflammation process. TSPO is a potentially specific diagnostic tool for vascular 

inflammation because of its high expression level in macrophages activated by cytokines. Studies have demonstrated that 

increased expression of TSPO is linked to the inflammatory responses in the cardiovascular system. In fact, a 2012 study 

using a TSPO tracer, 3H-PK11195, demonstrated its utility in imaging large vessel vasculitis. This study further 

demonstrated the lack of specific uptake in asymptomatic patients, confirming the selectivity of TSPO tracers. Our center 

has significant experience in a 2nd generation TSPO tracer – 18F-FEPPA, which will be used in this proposed study to 

investigate inflammation in TBAD patients.  To our knowledge, there has been no study using TSPO PET for the 

management of medically controlled AAD patients. 

Another additional diagnostic complement to TSPO tracer and CT Angiography is the modality of 4D flow MRI, which 

would greatly benefit the personalization of dissection characterization and risk stratification. 4D flow MRI enables the 

ability in a single scan to obtain flow data of the entire aortic volume in order to visualize complex temporal blood flow 
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patterns. Several studies have looked at its utility to better elucidate key pathologic processes of TBAD hemodynamic 

characteristics that are correlated with the rate of aortic expansion19,20. Furthermore, the ability to identify the hemodynamic 

behaviors of aortic dissections such as visualizations of fenestrations, helical flow patterns in false lumens, velocity, and 

stroke volume can have a major impact of not only triggering timing of intervention but playing a significant role in operative 

planning. Currently, there are no studies that combine 4D flow MRI and PET tracer 18F-FEPPA technology in the 

assessment of TBAD. Using these two modalities simultaneously we hope to develop a novel non-invasive prognostic 

imaging modality that will enable us to assess and manage TBAD patients.  

Our simultaneous PET/MRI scanner is being upgraded to a newer version VE11P from VB20P at the end of August 2021, 

this major software upgrade finally enables 4D flow MRI imaging on this scanner. Currently, Stony Brook’s PET/MRI 

research has been focusing on neuroimaging, with some oncological applications, we believe this is the optimal time to 

expand Stony Brook’s PET/MRI research into cardiovascular research.   

Specific Aim 1: Determine the feasibility of TSPO tracer 18F-FEPPA imaging in the diagnostic evaluation of TBAD. 

Although TSPO tracer has been used to evaluate active inflammation within vessels such as the aorta and carotid arteries 

(Figure 1), it has not been utilized in assessing aortic dissection. This study seeks to determine the feasibility of using TSPO 

PET MRI to image TBAD in a pilot study that includes twenty patients. We anticipate that TSPO could be used to visualize 

and assess the level of inflammation in these patients. 

Specific Aim 2: Determine TSPO PET and/or 4D flow MRI could be used as a predictive tool for long-term type B 

dissection complications. There is a crucial need to predict the course of Type B dissection complications to decide on 

whether and when surgical intervention is required. Based on previous studies, we anticipate that the increased expression 

of TSPO PET MRI correlates with the level of atherosclerotic and inflammation in the aorta and a high level of risk for 

rupture and imminent serious complications. In this Aim, in our twenty-patient pilot sample size, we will investigate this 

relationship, and examine the sensitivity and specificity of this metric.  

  

Figure 1. TSPO uptake in a patient with aortic inflammation due to  vasculitis  
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Experimental Design & Preliminary Data. We propose a prospective study to recruit a total of twenty patients during two 

years who present to the Stony Brook emergency department with an acute uncomplicated TBAD. These selected patients 

will be followed over time with various imaging modalities in an attempt to elucidate key novel characteristics of aortic 

disease pathology that will be used to better able understand the necessity and/or timing of intervention. Initial CTA imaging 

will be acquired as the current standard of care at the initial time of presentation and subsequent days after. Once patients 

are medically stable and hemodynamically acceptable for discharge, patients will receive routine CTA for their one-month 

follow-up and in addition will also undergo 18F-FEPPA imaging using the simultaneously PET/MR scanner and 4D flow 

MRI. 

Inclusion & exclusion criteria 

Inclusion criteria: Acute uncomplicated type B aortic dissection. Over the age of 18 years old. 

Exclusion criteria:  No history of connective tissue disorder. Conversion to complicated aortic pathology prior to discharge 

or requiring intervention. MR contraindications. Participation in this study would lead to annual research radiation doses 

higher than the FDA limit. 

  

Aortic dissections are one of the most pernicious disease pathologies of the vascular system that constitutes a true medical 

emergency. Although we have made extensive ground in regard to the diagnostic and treatments of aortic dissections, we 

have remained to stagnate in our current clinical abilities. Current and past clinical trials have focused on therapeutic devices 

for the treatment of aortic dissections, leaving a vacancy on potential developments to the diagnostic approach for the 

management of dissections. In addition, upon further literature review, there is a paucity of evidence on the diagnostic 

applicability of tracer PET MRI, in addition to 4D MRI flow.  

Please describe how obtaining this award will allow you to compete for extramural funding; type of proposal, funding 

agency, and expected date of submission. Once feasibility is shown for TSPO tracer in the diagnostic evaluation of aortic 

dissections, we will pursue further funding options in order to advance this much-desired diagnostic tool and its application 

to fully complement therapy for aortic dissections. Such as pursuing grant funding from the NIH R01 application. 

Study team: Prior to joining Stony Brook, Dr. Chuan Huang published some of the first PET/MRI studies on MR-assisted 

cardiac motion correction for PET imaging21,22. Similar to the heart, PET imaging of the aorta also suffers from cardiac 

motion blurring. Dr. Huang’s expertise in PET cardiac motion correction is perfectly suited for this project.    
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FUSION AWARD – BUDGET (2021-2022)  

 

Graduate Student - 100% effort, 12 person-months per year. Direct salary 

This graduate student will assist in protocol development, data collection, and data analysis under supervision of 

Drs. Bannazadeh and Huang. She/he will assist with publications (abstracts, journal publications, grant reporting). 

$32000 per year will cover tuition cost as mandated by the institution. 
 

 

Publication fee. $2000 per year 
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positioned to complete the proposed experiments. 
 
B. Positions and Honors 



 

 

Positions and Employment 
2007-2009 Postdoctoral Research Fellow, Cleveland Clinic, Cleveland, OH 
2009-2015 Resident in General Surgery, Oakland University William Beaumont School of Medicine, 
MI 
2012-2013  Postdoctoral Research Fellow, Oakland University William Beaumont School of 
Medicine, MI 
2015-2017  Fellowship in Vascular Surgery, Mount Sinai, NY 
2917-present Clinical Assistant Professor of  Surgery, Stony Brook University, Stony Brook, NY 

Other Experience and Professional Memberships 

 Society of Vascular Surgery (SVS), Candidate Member 

 American College of Surgeon (ACS), Candidate Member 

 New York Society of Vascular Surgery (NYSVS) 

 Midwestern Vascular Surgical Society (MVSS), Resident Member (2009-2015) 

 Detroit Surgical Association, Resident Member (2009-2015) 

 General Medical Council, London, UK, Member (2006) 

Honors 

 Stony Brook University Small Grant Prize, 2018 

 New York Society for Vascular Surgery (NYSVS) Research Grant Prize 2017 

 Veith Symposium Fellowluminaries Case Competition, Nov 2016 Finalist, New York, NY 

 EVS Annual Meeting Travel/Mock Oral Scholarship, Sep 2016, Philadelphia, PA 

 The New York Society for Vascular Surgery (NYSVS) 2016 Research Scholarship Award, New 
York, NY 

 SCVS Annual Meeting Fellows Program Travel Scholarship, March 2016, Las Vegas, Nevada 

 SCVS Annual Meeting Incoming Fellows Program Travel Scholarship, March 2015, Miami, Florida 

 Outstanding Resident Research, 2014 Michigan Thoracic and Cardiovascular Surgeons Annual 
Meeting, Mackinac Island, Michigan 

 D. Emericl Szilagy Michigan Vascular Prize, 2014 Michigan Chapter of the American College of 
Surgeons, Petosky, Michigan 

 Alexander J. Walt Award , 2014 Michigan Chapter of the American College of Surgeons Annual 
Meeting and Resident Research Competition, Petosky, Michigan 

 Society of Vascular Surgery Travel Scholarship, 2013 Vascular Annual Meeting, San Francisco, 
California 

 Charles C. Gutherie Aware for Basic Science Research, 33rd Annual Meeting of the Midwestern 
Society of Vascular Surgery, Chicago, Illinois 

 Cleveland Vascular Society Research Competition Award Finalist 2009, Cleveland, Ohio 

 Cleveland Vascular Society Research Competition Award Finalist 2008, Cleveland, Ohio 
 
GRANTS   

- SUNY COVID-19 Seed grant , 2020        
- Spatial and temporal characterization of fibrin as it pertains to Deep Vein Thrombosis and its 

resolution 2018 Research Committee 
Department of Surgery, Stony Brook University, Stony Brook, NY 

- The In Vitro Effect of Antimyoprolifratives on smooth muscle cell proliferation and migration 
based on patient phenotype 

The New York Society for Vascular Surgery (NYSVS) Research Grant 2017, New York, NY 

C. Contribution to Science 

 



 

 

1. Bannazadeh M, Beckerman B, McKinsey JF. Comparison of Fenestrated Endografts And the 
Snorkel Technique., 2020 JVS-D-18-01287. 

 
2. Bannazadeh M, Tadros RO, McKinsey JF, Chander R, Marin ML, Faries PL. Contemporary 

Management of Type B Aortic Dissection in the Endovascular Era. Journal of surgical 
technology. 2016 Apr; 28:214-21. 

3. Jenkins C, Bannazadeh M, Adeyemo A, Altshuler J, Brown OW, Sakwa M. Non-Operative 
Management of Atypical Type A Aortic Dissection Has High Mortality. In preparation for 
submission to JVS. 

 
4. Bannazadeh M, Jenkins C Forsyth A, Kramer J, Aggarwal A, Long G. Outcomes for 

Concomitant Common Iliac Artery Aneurysms after EVAR. Journal of Vascular Surgery. J Vasc 
Surg. 2017 Jul 8. pii: S0741-5214(17)31109-6. 

 
5. Bannazadeh M, Jenkins C, Adeyemo A, Altshuler J, Brown OW, Sakwa M. Aneurysmal 

degeneration in patients with Type B Aortic Dissection. Annals of Vascular Surgery. 2016 
Oct;36:121-126. 

 
6. 8.Adeyemo A, Bannazadeh M, Bednarz P, Shellnut J, Barkel D, Wasvary H, Riggs T. Does 

Sedation Type Affect Colonoscopy Perforation Rate? The Disease of Coloon and Rectum. 
56(4). 2014 Jan;57(1):110-4. 

 
7. Sarac TP, Bannazadeh M, Rowan AF, Bena J, Srivastava S, Eagleton M, Lyden S, Clair DG, 

Kashyap V. Comparative predictors of mortality for endovascular and open repair of ruptured 
infrarenal abdominal aortic aneurysms. Annals of Vascular Surgery. 2011 May;25(4):461-8. 

 
8. Arthurs ZM, Titus J, Bannazadeh M, Eagleton MJ, Srivastava S, Sarac TP, Clair DG. A 

comparison of endovascular revascularization with traditional therapy for the treatment of 
acute mesenteric ischemia. Journal of Vascular Surgery. 2011 Mar;53(3):698-704; discussion 
704-5. 

 
9. Kashyap VS, Gilani R, Bena JF, Bannazadeh M, Sarac TP. Endovascular therapy for acute 

limb ischemia. Journal of Vascular Surgery. 2011 Feb;53(2):340-6. 
 

10. Bannazadeh M, Altinel O, Kashyap VS, Clair DG, Sarac TP. Patterns of radiation exposure in 
the endovascular era: Impetus for further innovation. Journal of Vascular Surgery. 2009, 49 
(6): 1520-1524 

 
11. Bannazadeh M, Sarac T, Srivastava S, Ouriel K, Clair D. Reoperative Lower Extremity 

Revascularization With Cadaver Vein for Limb Salvage. Annals of Vascular Surgery. 2009, 
23(1): 24-31. 

 
12. Bannazadeh M, Sarac T. Renal Artery Stenting: Efficacy and Complications. Current 

Hypertension Reviews. 2009, 5(1): 7-12. 
 
13. Sarac T, Kashyap V, Bannazadeh M, Lyden S, Ouriel K, Clair D. Midterm Outcome Predictors 

of Lower  
14. Extremity Atherectomy Procedures. Journal of Vascular Surgery. 2008, 48(4): 885-890. 
 
15. Kramer A, Galvagni P, Mertens R, Valdes F, Marine L, Veith F, Zarins C, Bannazadeh M, 

Clair D, Sarac T. Early clinical results of a tissue (peritoneal) lined stent grafts for superficial 
femoral artery occlusive disease. American journal of cardiology. 2007 Oct; 100(8): 120L. 



 

 

 
16. Silveira PG , Kramer A, Veith F, Bannazadeh M, Clair D, Sarac T. Technical Details and Early 

Clinical Results of a Tissue Lined Self Expanding Stent for Superficial Femoral Artery 
Occlusions. Journal of Vascular and Interventional Radiology. 2007 Dec; 18(12): 1416. 

Complete List of Published Work in MyBibliography:    
 

https://www.ncbi.nlm.nih.gov/myncbi/collections/mybibliography/ 
 
google scholar 
https://scholar.google.com/citations?view_op=list_works&hl=en&hl=en&user=9DVFk3AAAAA
J&sortby=pubdate 
 

https://www.ncbi.nlm.nih.gov/myncbi/collections/mybibliography/
https://scholar.google.com/citations?view_op=list_works&hl=en&hl=en&user=9DVFk3AAAAAJ&sortby=pubdate
https://scholar.google.com/citations?view_op=list_works&hl=en&hl=en&user=9DVFk3AAAAAJ&sortby=pubdate

