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Isn't this just another 
‘diversity’ 

presentation?

Aren't there more important 
issues in interventional 

cardiology?

Are there still barriers in 
a specialty like 

cardiology?
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Representation

More women in medical 
schools, residency and 
fellowship programs, 
and even as faculty 
members.

Menezes SB, Shenton AN, Hays AG, Taub CC. Trends of Representation of Women in Professional Medical Societal 
Leadership in the United States and Europe. JACC Adv. 2025 Jan 9;4(2):101522. doi: 
10.1016/j.jacadv.2024.101522. PMID: 39877669; PMCID: PMC11773233.
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Equality EquityVS
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Yong, C, Abnousi, F, Rzeszut, A. et al. Sex Differences in the Pursuit of Interventional Cardiology as a 
Subspecialty Among Cardiovascular Fellows-in-Training. J Am Coll Cardiol Intv. 2019 Feb, 12 (3) 219–228.
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Gualano SK, Henderson J, Menees S, Kerkar A, Parisi E, Kerr EA. Women’s Representation in Interventional 
Cardiology. JAMA Cardiol. 2024;9(9):859–861. doi:10.1001/jamacardio.2024.1724
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Burgess, S, Shaw, E, Ellenberger, K. et al. Women in Medicine: Addressing the Gender Gap in 
Interventional Cardiology. JACC. 2018 Nov, 72 (21) 2663–2667.
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What is a Qualitative Study and Why Does It Matter?

Quantitative research

Visible facts (numbers, statistics, 
measurable outcomes)

Hidden aspects (beliefs, perceptions, 
experiences, barriers, motivations)

Qualitative research

Statistics tell us WHAT happens. 

Qualitative studies help us 
understand WHY it happens and 

HOW people experience it.

Center for Coronary Artery Disease

Study Design of WECARE

Outcomes
Primary Outcome:
• Key challenges and barriers faced 

by women in IC.
Secondary Outcome:
• Support systems that assist women 

IC in their careers.

WomEn in interventional Cardiology: 
A qualitative REsearch study

Population: Women U.S. based 
IC attendings/fellows.

Procedures: Semi-structured 
interviews.

Sampling technique: Purposive 
and snowball technique.

Attending Fellow

Sample size: 
18 participants
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Participant Demographics (n=18)

40.9 years

Average age
Predominantly academic

Work environment

Center for Coronary Artery Disease

Participant Demographics (n=18)
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Career entry 
and 

negotiation

Resilience 
and 

advocacy

Bias and 
representation

Support
systems

Motherhood 
and 

institutional 
gaps

1

4

2

3 5

Thematic Content Analysis

Center for Coronary Artery Disease

Career entry/opportunities
Variable experiences: from early discouragement to strong mentorship enabling 
advanced fellowships and leadership roles. 

“My boss advocated for me to be 
Cath lab director… I learned to 

advocate for myself”

“One of my mentors tried to persuade me to do 
something else, said it’s not a good lifestyle for a 
woman, but another mentor was very supportive”

“People I looked up to told me this field’s not 
meant for a little white girl like myself”

“People assume I don’t 
do procedures alone”

Competence doubtEarly Discouragement

Mentorship & Self-AdvocacyProtective bias & Conflicting Mentorship 
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Negotiation

Negotiating salaries was often 
described as opaque or inequitable, 

requiring self-advocacy or institutional 
escalation.

“Salary transparency change showed I was 
underpaid”

“Negotiated 0.8 FTE when pregnant despite 
contract saying 1.0”

Ask specific questions

Communicate your needs

Speak about pregnancy & parental leave

Key Takeaways Talk with other women ICs

Request transparency

Center for Coronary Artery Disease

Motherhood

• Complex decisions about pregnancy timing 
• Limited maternity leave during training
• Breastfeeding challenges 

“[..] had no maternity leave policy, forced them to pay 
10 weeks by presenting options … also negotiated 
reduced hours … pregnancies carefully timed to 

training schedules”

requiring improvisation 
or advocacy
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Radiation Safety

“Worried during first pregnancy, double-leaded despite discomfort. Less cautious by third 
child due to growing evidence of safety”

“Zero concerns… mentors discussed data 
with us… frustrating to hear men tell women 

it’s unsafe when there’s no evidence”
“I know the data says it’s probably okay but avoided the 

lab during pregnancy, I was on research”

Inconsistent 
institutional policies 

From: anxiety despite 
reassuring data
To: no worries

Delayed dosimetry results 
during pregnancy limit real-

time reassurance

Center for Coronary Artery Disease

Representation

Some reported exclusion from informal decision-making networks and 
limited leadership opportunities despite qualifications, citing persistent 
“old boys’ club” cultures.

“When I was the only female fellow I definitely 
felt left out… activities I wasn’t included in”

“Leadership opportunities tend to be given 
to people in the club”

Informal 
Networks

Formal 
Networks

Locker-room decisions
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Bias
Common initial assumptions by staff or patients that they were nurses, but often 
described it as manageable or surmountable → personal strategies & institutional 
allies to minimize its impact. 

“Sometimes the nurses treat me differently at first -
they assume I’m a nurse or assistant”

“I had clinic staff tell patients that I’m a female doctor 
that does just diagnostic Cath - no stents”

“Some patients question my training or my 
capabilities based on how I look or how I talk”

“I had to EDUCATE them”

“But after I INTRODUCE MYSELF AS 
DOCTOR they treat me the same”

“I tell them I’m qualified… IT’S UP TO YOU IF 
YOU WANT ME to do it”

StrategyBias

Center for Coronary Artery Disease

Support systems

Positive 
mentorship, 

both male and 
female

Family support Childcare 
arrangements Peer networks

“lucky to have great 
mentors” “colleagues were 

thoughtful when I 
was pregnant”

“childcare was 
always an issue”

“My husband is a surgeon… both make enough 
money to throw at problems… had to hire help”
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Resilience and advocacy

Strong professional commitment and satisfaction

Strategies for overcoming obstacles:

Clear communication 
with patients

Boundary-setting 
for work-life integration

Advocacy for 
policy change

No regret regarding the choice of IC 

Center for Coronary Artery Disease

“I feel like I’m often the first one to find out about a lot of stuff…” 

Being the first woman IC in a cath lab

Build allies

Advocate | Set new norms

Own your place

If you are not at the table, you are on the menu

Express your needs & teach others how to meet them

Embrace your role, you know who you are
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Practical Steps Forward
• Standardize parental leave and radiation safety policies across programs

• Ensure transparent compensation and FTE structures
• Build formal mentorship and sponsorship pathways for women ICs

Institutional level

Community level

Leadership level

• Strengthen peer networks for support and information-sharing
• Highlight women role models through visibility initiatives and conferences
• Encourage male allyship - engage leaders to advocate for equity

• Include women ICs on key decision-making committees
• Offer negotiation and leadership training as part of career development
• Normalize discussions about family planning and flexibility

Center for Coronary Artery Disease

Limitations

• Small, non-random sample (but purposive for depth)
• Self-reported bias
• US-based context
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Take-home Message

High 
professional 
satisfaction

Negotiation

But:

Occasional bias

Work-life balanceOngoing 
challenges

Keys to sustaining a diverse and equitable workforce:

Women ICs 
report:

Mentorship Institutional support Personal advocacy

Center for Coronary Artery Disease

Just got published!
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See you at ACC!
@CCAD_MHIF
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First month (2023) Next steps!
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AngioWave Artificial intelligence assisted analysis of 
septal collaterals for retrograde chronic total occlusion 

percutaneous coronary intervention

PI: Emmanouil S. Brilakis, MD, PhD

Dimitrios Strepkos, MD
Center for Coronary Artery Disease

International Research Scholar
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First Coronary Angiogram

Dr F. Mason Sones, 
Jr
1918-1985

Sones with René Favaloro at the Cleveland 
Clinic

Residency: Henry Ford 
Hospital, Detroit, MI

Internship: Baltimore 
University Hospital, 
Baltimore, MD

Position: Head of 
Pediatric Cardiology, 
Cleveland Clinic, 
Cleveland, OH
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First Coronary Angiogram

Cheng TO. First selective coronary arteriogram. Circulation. 
2003;107(5):E42–E42. 
doi:10.1161/01.CIR.0000053958.38681.81 

October 30, 1958
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Evolution of CTO PCI

First PCI: 1977 by Andreas Gruentzig in 
Switzerland

CTO PCI: Early 1990s (high-stiffness guidewires 
are developed), Dr. Suzuki, Dr. Tamai, and Dr. 
Katoh, Japan

35

36

18 of 30



MHIF Cardiovascular Grand Rounds
March 23, 2026

Center for Coronary Artery Disease

The Steps of 
Retrograde Chronic 
Total Occlusion 
(CTO) Percutaneous 
Coronary Intervention 
(PCI)

Megaly M, Xenogiannis I, Abi Rafeh N et al. Retrograde Approach to Chronic 
Total Occlusion Percutaneous Coronary Intervention. 2020;13:e008900.
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Septal Collaterals In Retrograde CTO PCI

Megaly M, Xenogiannis I, Abi Rafeh N et al. Retrograde Approach to Chronic 
Total Occlusion Percutaneous Coronary Intervention. 2020;13:e008900.

Bypass > Septal > Epicardial

50-65% of collateral channels

Careful Selection of Septal Collateral
Small size, hard to visualize
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-2-10
1

2

Network-
determined 
probability

Vessel
?

Don’t 
enhance

No

Enhance
Yes
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Aims of the Current Study

1.

2.

3.

Assess reader’s interpretation of septal collateral size, 
morphology and complexity

Compare the performance on predicting septal crossing

Compare overall ease of interpretation of non-enhanced versus AI-
enhanced angiograms using AngioWave (AngioWave, Concord, MA)
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Study Design 
and Population

Overall
(n = 50)Variables

62.52 ± 9.57Age (years)
68.0% (34)Gender, male
32.36 ± 6.63Body mass index (kg/m2)
32.0% (16)Diabetes mellitus
76.0% (38)Hypertension
90.0% (45)Dyslipidemia
16.0% (8)Smoking, current
53.47 ± 13.09Left ventricular ejection fraction (%)
24.0% (12)Heart failure
54.0% (27)Prior PCI
34.0% (17)Prior MI
20.0% (10)Prior CABG
12.0% (6)Cerebrovascular disease

CAD presentation
76.0% (38)Stable angina
14.0% (7)Unstable angina
6.0% (3)NSTEMI
0.0% (0)STEMI
4.0% (2)No symptoms
0.0% (0)Nonischemic symptoms

• 63-year-old
• obese 
• male 
• multiple comorbidities 
• presents with stable angina

• 50 patients who had an 
attempt for retrograde 
crossing through a septal 
collateral

• 2 independent readers
Study subject profile:

Center for Coronary Artery Disease

Overall
(n = 50)Variables

CTO target vessel
83.7% (41)Right coronary artery
14.3% (7)Left anterior descending
2.0% (1)Left circumflex
0.0% (0)Left main
0.0% (0)Other
95.7% (45)Interventional collaterals
3.11 ± 0.32Lesion diameter (mm)
35.00 ± 22.27Lesion length (mm)
55.3% (26)Proximal cap ambiguity
76.6% (36)Side branch at the proximal cap
79.2% (38)Blunt/no stump
50.0% (24)Moderate/severe calcification
16.7% (8)Moderate/severe proximal tortuosity
2.2% (1)In-stent restenosis
2.96 ± 0.93J-CTO score
2.23 ± 1.10CASTLE score
0.83 ± 0.64PROGRESS-CTO score

Angiographic Characteristics
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Overall
(n = 50)Variables

First crossing strategy
56.0% (28)Antegrade wiring
0.0% (0)Antegrade dissection and re-entry
44.0% (22)Retrograde wiring

Successful crossing strategy
4.0% (2)Antegrade wiring
8.0% (4)Antegrade dissection and re-entry
74.0% (37)Retrograde wiring
14.0% (7)None
11.1% (5)Balloon uncrossable CTO lesion
7.3% (3)Balloon undilatable CTO lesion
2.81 ± 1.05Number of stents
183.00 [143.00, 245.00]Procedure time (minutes)
225.00 [196.25, 263.75]Contrast volume (mL)
54.00 [39.00, 81.10]Fluoroscopy time (minutes)

Procedural Characteristics

Center for Coronary Artery Disease
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• AUCAI-enhanced = 0.74
• AUCstandard = 0.73
• De Long test: p=0.856

Wilcoxon Signed-Rank Test
• p<0.001
• Mean difference = +10.7%

Enhanced

Non-enhanced

Septal Collateral Crossing 
Predictive performance

Inter-operator agreement:
• ICCAI-enhanced = 0.204, p=0.007
-0.068 < ICCAI-enhanced < 0.45
• ICCstandard = -0.018, p=0.58
-0.172 < ICCstandard < 0.174

Center for Coronary Artery Disease

Ease of 
Interpretation

Wilcoxon Signed-Rank 
Test: Aggregate p<0.001

9.00 vs 7.00, 
p<0.001

Ranked by 1 (lowest) to 10 (highest)
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Wilcoxon Signed-Rank 
Test: 
Operator A p<0.001
Operator B p<0.001 

Ease of 
Interpretation

A. B.

Center for Coronary Artery Disease

p-valueEnhanced
(n = 108)

Non-enhanced
(n = 108)Variables

0.007J-channel score
77.8% (84)58.5% (62)0
19.4% (21)37.7% (40)1
2.8% (3)3.8% (4)2

<0.00185.00 (78.75, 90.00)70.00 (65.00, 80.00)Predicted Likelihood of
Crossing

<0.0019.00 (8.00, 10.00)7.00 (6.00, 8.00)Ease of Interpretation
0.007Werner Score

16.8% (18)26.2% (28)CC0
76.6% (82)73.8% (79)CC1
6.5% (7)0.0% (0)CC2

0.35.6% (6)9.3% (10)Reverse Bend
0.29.3% (10)15.0% (16)Continuous Bends
0.03510.2% (11)20.6% (22)Corkscrew Bends
0.00431.7% (33)51.5% (53)Septal Collateral Tortuosity

Septal Collateral Morphology
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Limitations

1. Retrospective study with all the inherent limitations

2. Cases performed by experienced operators, which may limit the external validity of 
our results

3. Inter-operator agreement in subjective variables was low

4. Sample size was low

Center for Coronary Artery Disease

Conclusions

• Compared with standard angiograms, AngioWave-enhanced angiograms have

similar predictive performance

• AngioWave-enhanced angiograms allow for easier interpretation but show lower

collateral complexity
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Published
!
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Future Perspectives
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Future Perspectives

The ALARA Principle

Center for Coronary Artery Disease

Future Perspectives

AngioWave-Enhanced Angiography to Reduce Contrast and Radiation Utilization in 
Coronary Angiography and Percutaneous Coronary Intervention (AWARE-PCI)
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