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1.TEE in guiding atrial septal puncture
2.TEE in MitraClip repair
3.TEE in percutaneous closure of LAA
4.TEE in percutaneous mitral balloon valvuloplasty 
5.TEE in TAVI (TAVR)
6.TEE in percutaneous closure of paravalvular leaks
7.TEE in Percutaneous intervention in tricuspid valve
8.TEE in percutaneous closure of ASD/ PFO and VSD
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Diagrammatic illustration of 
Interatrial septum (IAS) from 
RA side,  fluoroscopic view 
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Septal puncture sites for left side 
interventions

MV

LAA

1- Septal puncture site for MitraClip
repair: Superior and posterior
(about 4-5 cm above the mitral
valve level and 2.5 cm posterior to
the aorta) 

2- Puncture site for LAA closure:
Inferior and posterior of the IAS

3- Puncture site for PMBC (PMC): 
Fossa Ovalis

4- Septal puncture site for
percutaneous closure of the mitral 
paravalvular leak: Depends to the
location of the leak in 3D TEE map
of the mitral annulus

(1)

(2)

(3)
TV



Septal puncture site for MitraClip repair should be superior 
(away from the MV valve about 4 - 5 cm at 0 degree)



3D TEE zoom view of the atrial septal tenting during 
septal puncture, from LA perspective



Septal puncture site for MitraClip repair should be 
posterior (2.5 cm away from aortic root at 60 degree)



Biplane 3D TEE ( X-plane) imaging of trans-septal puncture. 
Arrows point to tenting of the IAS by the needle. 
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Normal MV from posterior view. Annulus, leaflets 
and subvalvular apparatus (chordae and papillary 
muscles)





/ŀǊǇŜƴǘƛŜǊΩǎ ŀƴŀǘƻƳƛŎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ a± 
(segmental classification) 1995



Etiology of mitral valve regurgitation

1.Degenerative mitral valve disease
2.Rheumatic heart disease
3.Ischemic heart disease
4.Infective endocarditis
5.Cardiomyopathies
6.Congenital heart disease (cleft mitral valve, 
ŀǊŎŀŘŜΧΦύ

7.Collagen vascular disease (SLE, other valvulitis)



SurgeonΩs view of the mitral valve (en-face view from LA



Surgical view of the MV ( from LA side)
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MV from LV side
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Flail anterior mitral leaflets, severe posteriorly directed jet of MR



Dr. Najm, KACC. 2011



Flail posterior mitral leaflet, severe anteriorly directed jet of MR



Dr. Najm, KACC. 2011



Severe tethering of the posterior leaflet, severe ischemic MR (FMR, secondary MR)







Annuloplasty ring = # 28 ? 

2.8 cm



Dr. Arifi, KACC. 2013



Residual MR



MitraClip repair











Å In March 2019, FDA approved the MitraClip repair for patients 
with CHF and moderate to severe or severe MR.

(Degenerative MR)



ÅMitraClip NTR: the original NT Clip size on an improved Clip Delivery System (CDS) is 
designed to be more precise and predictable through new ease-of-use features
ÅMitraClip XTR: features longer Clip arms for easier grasping and better reach*ΣϞon an 
improved CDS (grasping width 120 degree)



Total number of patients treated , more than 70,000



JASE 2011



Functional MR

Myxomatous MR







Baseline characteristics of patients













JACC 2013



άtŀǘƛŜƴǘǎ ǘǊŜŀǘŜŘ ǿƛǘƘ ǇŜǊŎǳǘŀƴŜƻǳǎ ǊŜǇŀƛǊ ƻŦ ǘƘŜ ƳƛǘǊŀƭ 
valve more commonly require surgery to treat residual 
MR; however, after the first year of follow-up, there 
were few surgeries required after either percutaneous 
or surgical treatment and no difference in the 
prevalence of moderate-severe and severe MR or 
ƳƻǊǘŀƭƛǘȅ ŀǘ п ȅŜŀǊǎΦέ    

Conclusions: 4-year outcomes from the EVEREST ll trial



Dec 13, 2018

COAPT

MITRA- FR



ÅEF20 ς50% (Average EF 31%)

Å~50% had 3+MR, ~50% had 4+MR

ÅNYHA II (40%), III (50%), IVa(10%)

ÅMean age: 71

ÅEtiologyof HF ςischemic (60%), non-ischemic 
(40%)

ÅComorbidities: Hypertension (80%), AF (55%), 
DM2 (35%), prior MI (50%), stroke (15%), 

COAPT Trial



Device group - 35% /Year
Control group - Control group ς67% /Year

Device group ς29 % 
Control group ς46 %



MITRA- FR



COAPT (2 years F/U) MITRA- FR (1 year F/U)

1 year



Reconciling the two studies

Medical management ςmaximal medical therapy
ü Mean BNP ςCOAPT ~1000, MITRA-FR ~800
ü Annualized hospitalization rates ςCOAPT  - 68%, MITRA-FR ς47%

Patient selection
ü Regurgitant orifice ςCOAPT ς4.1mm2, MITRA-FR ς3.1mm2

Operative approach/success
ü More clips in COAPT
ü More complications in MITRA-FR
ü More mod-severe MR in MITRA-FR at 1 year

Duration of follow up
ü COAPT - 2 years
ü MITRA-FR ς1 year



2013 ACCF/ AHA guideline for the management of heart failure 



2017 ACC/ AHA guideline for valvular heart disease



2017 ESC/ EACTS  guidelines for the management of valvular heart disease





King Abdulaziz Cardiac Center (KACC), Riyadh, KAS
Experience in MitraClip Repair

(2012- 2018)                 



Case 1

ü 51-year-old male presented to our center 
with acute pulmonary edema

ü No history of hypertension or CAD















3D LV full volume assessment for CRT





EF = 26.4%

DI = 3.45%



Patient may be considered for MitraClip repair 













Patient underwent mitral clipping procedure 
on 24-Nov- 2012

(The First MitraClip procedure in our center)



Double-orifice MV



Clip from LV side



Residual MR from LA side
MR from lateral orifice



Latest F/U echo on 17 Jun 2015 (38 months after the procedure) 



Case 2

65-year-old male with history of severe SOB

(Second case of KACC)







TEE prior to Cath lab.






