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Disclosures

• None

• Patient information & images used with permission
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Objectives

• Review unique aspects of invasive cardiovascular care delivery in resource-
limited settings
• Describe challenges for the diagnosis and management of cardiovascular and 

valvular heart disease in resource-limited settings
• Understand basic anatomy and technique including complications for 

percutaneous balloon mitral valvuloplasty 
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Introduction

• Lower and Middle-
Income countries bear 
80% of cardiovascular 
disease burden

• smoking, 
smoke/particulate 
exposure, climate 
change, access to 
medications for chronic 
conditions, dietary 
contributions 

• Less diagnostic 
equipment
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Vaduganathan, M, et al. JACC. 2022 Dec, 80 (25) 2361–2371
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Vaduganathan, M, et al. JACC. 2022 Dec, 80 (25) 2361–2371
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Cardiac Catheterization Laboratory

• Central role in workup, diagnosis, management of cardiovascular disease for 
CAD, valvular heart disease, cardiomyopathies, congenital heart disease, 
peripheral vascular disease
• Critical shortage of labs in many parts of world. 
• Wide variety of outcomes: 

59% of South Africa STEMI pts received PCI, 13% in Kenya
Median distance to PCI capable center: 123 km

• Cath labs are expensive, and maintenance, consumable supplies are 
expensive
• Local expertise limited, some centers relay on supplies & expertise brought 

by treatment camps.  
7
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Recommended 1 lab per 
1,000,000 

Zero labs:
- Malawi: 21m
- Zambia: 21m
- Rwanda: 13m
- Mali: 23m
- S Sudan: 12m
- Ivory Coast: 31m (2026)

One lab:
- Madagascar: 31m (2022)
- Zimbabwe: 16m (2024)

- Tanzania: 66m – 2 labs
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Kenya, Dec 2024

• CGTRH – Mombassa
• MTRH – Eldoret

Ron Johannsen
Micaela Iantorno
Ross Goodfellow
Eileen Nemec
Nancy Martin
Constantine Akwanalo
Kieran Mwazo
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Cidex (ortho-phthalaldehyde) 
Soak 12 min at 20C, make sure all lumens injected

Triple screen patients for HIV, HBV, HCV
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Rheumatic Heart Disease

• Most common acquired heart disease in children and young adults (<25) in 
world

360,000 deaths per year
50-80 million people living with RHD
15-20% of heart failure in endemic countries
3.4/100k cases in nonendemic countries, 444/100k in endemic countries

• Leading cause of maternal cardiac complications / death during pregnancy
• Predominantly affects those living in poverty with inadequate access to 

healthcare.  
• Usually diagnosed late after significant lesions develop. 
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16https://pathology.jhu.edu/autoimmune/causes
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RHD Phases

• Acute Rheumatic Fever: 2 major or 1 major + 2 minor criteria:
Major: Carditis (MR/AR murmur), Polyarthritis (large joints, migratory), 
Chorea (diagnostic, but delayed), erythema marginatum, subcutaneous 
nodules
Minor: arthralgias, fever, acute phase reactants (CRP, ESR), prolonged PR
Additionally: +strep throat culture, +rapid strep, + strep antibody titer

• Most common initial cardiac manifestation is MR 
• Repeat attacks or untreated can lead to Rheumatic Heart Disease, MS
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Rheumatic Mitral Stenosis

• If left untreated:
Heart Failure
Pulmonary Hypertension
Afib LA thrombus  stroke 

• Vast majority of world’s young people who need valve replacement or 
ballooning for RHD do not receive it and die young in 20’s – 30’s.  
• Pregnancy can unmask undiagnosed MS due to increased blood volume

Most commonly 2nd trimester
PBMV indicated if severe MS to improve symptoms, reduce maternal/fetal 
mortality

19

Rheumatic Fever Treatment

• Limit Activity 
• Penicillin

10 days for acute rheumatic fever
IM benzathine PCN G q28 days for secondary prophylaxis

• NSAIDS for arthritis
• Steroids maybe for chorea
• How long to treat for secondary prophylaxis?

RF with/without carditis but no valve damage  10 yrs or till age 21
RF with residual valve damage  till 40

20
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MS Classification

• European Guidelines
Mild: MVA > 1.5 cm2, MG < 5 mmHg, PASP < 30 mmHg
Moderate: MVA 1.0 – 1.5 cm2, MG 5 – 10 mmHg, PASP 30 – 50 mmHg 
Severe: MVA < 1.0 cm2, MG > 10 mmHg, PASP > 50 mmHg 

• AHA
Progressive: MVA > 1.5 cm2, diastolic PHT < 150 msec
Severe MS: MVA ≤ 1.5 cm2 , diastolic PHT ≥ 150 msec
Very severe MS: MVA ≤ 1.0 cm2 , diastolic PHT ≥ 220 msec

21
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19 F 
PASP > 100 mmHg
Mv MG 22 mmHg @ 95 bpm
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32 yr old with
hemispheric stroke
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Treatment of MS-RHD

• Closed Commissurotomy 
• Open Commissurotomy 
• Percutaneous Balloon 

Mitral Valvuloplasty 

25

Indications for MV Commissurotomy / Valvuloplasty

• Symptomatic MS: NYHA II-IV, typically MVA < 1.5 cm2

• Pulmonary Hypertension: PASP > 50 mmHg at rest
• Atrial fibrillation
• PBMV preferred in patients at high risk for surgery, or to delay surgery to 

future.  
Very long term follow up: >1500 pts, mean 15.6 yrs follow-up

overall mortality 0.6%, need for MV surgery 8%, repeat PBMV 10%
79.1% without need for repeat intervention, NYHA I-II symptoms
predictors of acute success: LA size, Wilkin score ≤ 8, age
predictors of primary endpoint: NYHA III/IV, age, MVA < 1.75 cm2

26

Meneguz-Moreno, Rafael A et al. “Very Long Term Follow-Up After Percutaneous Balloon 
Mitral Valvuloplasty.” JACC. Cardiovascular interventions vol. 11,19 (2018): 1945-1952.
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Contraindications to PBMV (and Commissurotomy)

• Severe MR
• MVA > 1.5 cm2

• Extensive valve calcification
• LA , LAA thrombus
• Active endocarditis 
• Severe fixed pulmonary hypertension 
• Congenital valve abnormalities: parachute mitral valve
• Unfavorable anatomy: PBMV best in pliable, noncalcified valves, noncalcified 

subvalvular apparatus.  Avoid chordal thickening or fusion, severe MAC.  

27

Wilkin Score

28 MR 2+ or less, evaluate commissures in PSSA view
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29

30

Mobility 1, thickness 1, chordal thickening 1 or 2, calcification 1
MR: mild-moderate
Total score : 4 or 5 
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PBMV Procedure

• Femoral Vein Access
• Systemic Anticoagulation
• Trans-Septal Puncture
• Possible septostomy 
• Crossing Mitral Valve
• Balloon Dilation
• Re-assessment
• Closure 

32

Trans-Septal Puncture
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Tools for TSP

• Sheath
Fixed-curve (A)
Steerable (B)

• Trans-Septal Needle
BRK (C) 
NRG RF (Baylis - E)

• SafeSept wire (D)
• VersaCross

34

Wire & Sheath into SVC

35 Courtesy of Dr Paul Sorajja, MD, MHI

34

35

17 of 32



MHIF Cardiovascular Grand Rounds | 
April 28, 2025

36

Needle Into Sheath Drop into RA

Courtesy of Dr Paul Sorajja, MD, MHI

Fossa Anatomy from RA

37

Ao PV

Fossa

SVC

IVC RA

Courtesy of Dr Jason Rogers, MD , UC Davis

SVCIVC

Most of the time will drop 
into Superior Fossa
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TEE 

38

RV

Ao PV

Fossa

SVC

IVC
SVCIVC

RA

RA
AV

LA

Bi-Caval View

Short Axis View

Courtesy of Dr Jason Rogers, MD , UC Davis

Superior to Inferior Movements

39

TV

MV

IVC

SVCAo

Courtesy of Dr Jason Rogers, MD , UC Davis

Moving Superior to Inferior on 
Fossa moves needle anterior to 
posterior in relation to mitral valve
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Gentle Tenting and forward pressure

40 BRK needle vs RF 

cautery on BRK 
needle 
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Location Matters

• most mitral procedures
Posterior / superior-mid

• PFO closure : more anterior 
(yellow)
• LAVA ECMO, LA pressure : mid-mid
• LAAO closure: posterior / inferior-

mid 
• PV interventions: anterior / mid

42

Inoue Balloon

• 12F sheath with balloon at tip
• 14F septal dilator 
• 2 latex layers, double balloon
• Two ports – inflation, venting
• Stainless steel tube to stretch 

balloon
• Stainless steel stylet to shape 

and guide into mitral valve
• 3 balloon sizes: 26, 28, 30, can 

be inflated to achieve 22 –
30mm diameter
• Ideally (height / 10) + 10

43
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Post-dilation evaluation

• Ideally gradient cut in half without increase of > 1 grade MR 
• If gradient still not at goal, can add 1-2 cc contrast and dilate again

• Evaluate IAS – usually small and heals on own, most L  R

• Evaluate for effusion

45

K,B – 12 yr old M 
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47
VC 3.4mm
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Difficult to Cross
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After first balloon : 24 mm
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After second balloon: 26mm
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Next Day
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17 yr old F 
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Congenital PS
PASP estimated 95+15 mmHg
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12 then 16mm balloon

59

PASP 60 + 10 next day

No lung reperfusion injury 

Screening Programs for RHD

• World Health Federation criteria 2012, modified in 2019 for easier screening
Mitral valve: >3mm thickness of anterior leaflet, overriding anterior leaflet, 
tethered anterior leaflet
MR throughout systole
Aortic valve: any AR, any thickening

• 2023 update: at least one of
MR: all of (1) MR jet > 1.5cm if <30kg, > 2cm if >30kg, observed at least one 
view and at least 2 consecutive frames
AR: any AR, at least one view, at least 2 consecutive frames
MS: restricted leaflet motion with reduced valve opening

60
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62

Single-view echo 1.2 min / child
Two-view 2.1 min / child
Multi-view 5 min / child

No significant RHD missed
100k children can be screened in 1 year (5 days/week)
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Cameroun
Luke Kohl, MD
HCMC
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