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Abstract
Percutaneous edge-to-edge mitral repair with the MitraClip device is an alternative therapy for patients with 
severe mitral regurgitation. Given that Barlow’s disease is characterised by multiple prolapsed segments 
and multiple regurgitant jets, the MitraClip is not recommended. Herein, we present the case of a 42-year-
old gentleman who suffered acute biventricular failure due to a primary chordae rupture of Barlow’s mitral 
valve. Because of prohibitive surgical risk, he was successfully rescued using transcatheter edge-to-edge 
mitral repair. Our critical case may demonstrate the feasibility of MitraClip use as a rescue therapy for 
patients with acute severe mitral regurgitation.
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Abbreviations
LAD left anterior descending artery
MR mitral regurgitation
MVA mitral valve area
PEEP positive end-expiratory pressure
TEE transoesophageal echocardiography

Introduction
Clinical trials have demonstrated the efficacy and safety of trans-
catheter edge-to-edge mitral valve repair, using the MitraClip® 
device (Abbott Vascular, Santa Clara, CA, USA), as an alternative 
therapy for severe mitral regurgitation (MR). However, anatomical 
eligibility for this procedure is critically important. Barlow’s dis-
ease is characterised by an abnormal matrix structure and multiple 
leaflet scallops prolapsing into the left atrium. The major limitation 
of the MitraClip procedure in treating multiple flail segments is the 
residual mitral valve area (MVA) after the repair. As a result, patients 
with Barlow’s disease are considered inappropriate for the MitraClip 
procedure1. On the other hand, open heart surgery may sometimes 
not be feasible for patients with acute severe MR and prohibitive 

risks. The case here presented with inoperable Barlow’s disease 
was finally successfully rescued using the MitraClip procedure.

Methods
A 42-year-old gentleman with Marfan’s syndrome, who had under-
gone Bentall’s operation at the age of 32, presented to the emer-
gency department with acute pulmonary oedema and was soon 
intubated due to respiratory failure. Transoesophageal echocardio-
graphy (TEE) elucidated multiple MR jets, arising from both the 
flail A3 leaflet and the prolapsed P1 leaflet (Figure 1A-Figure 1C). 
The mitral regurgitant volume was 195 ml by the flow conver-
gence method. Otherwise, the billowing bileaflets and marked 
dilatation of the mitral annulus were typical presentations of 
Barlow’s mitral valve disease. The transthoracic echocardiogram 
showed a left ventricular ejection fraction (LVEF) of 45% and 
a right ventricular fractional area change (FAC) of 25%. In addi-
tion, the blood tests disclosed marked elevations of aspartate ami-
notransferase (2,228 u/l), N-terminal prohormone brain natriuretic 
peptide (4,350 pg/ml) and serum lactate level (48.5 mg/dl), indi-
cating acute biventricular failure and cardiogenic shock. He was 

Figure 1. Transoesophageal echocardiography images during the MitraClip procedure. A) Bi-commissural view of the transoesophageal 
echocardiogram demonstrating the complexity of the Barlow’s mitral valve. Arrow marks the medial A3 flail segment and the asterisk marks 
the P1 prolapse segment of the mitral valve. B) Bi-commissural view with colour Doppler demonstrating the significant mitral regurgitation 
arising from both the lateral and the medial site of the mitral valve. C) Three-dimensional en face view elucidating the complexity of the 
Barlow’s mitral valve. Arrow marks the medial A3 flail segment and the asterisk marks the P1 prolapse segment of the mitral valve.  
D) Three-dimensional en face view demonstrating a total of three clips successfully implanted. E) Bi-commissural view of the 
transoesophageal echocardiogram showing only trivial mitral regurgitation after the procedure. F) The iatrogenic atrial septal defect was 
closed by an AMPLATZER atrial septal defect occluder.
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put on high-dose dopamine of 10 mcg/kg/min. Right heart cath-
eterisation demonstrated a mean pulmonary artery wedge pres-
sure of 26 mmHg, a giant V-wave pressure of 33 mmHg, mean 
pulmonary artery pressure of 39 mmHg, and right atrial pressure 
of 18 mmHg. The coronary angiogram disclosed a critical steno-
sis at the proximal portion of the left anterior descending artery 
(LAD). Given that the calculated EuroSCORE II risk was 60% 
for surgery, transcatheter intervention was the preferred rescue 
option through the shared decision-making process. Since the 
patient did not improve after percutaneous coronary intervention 
to the LAD, a MitraClip procedure was conducted 48 hours later.

The procedure was conducted using the standard approach with 
a classic MitraClip device. Due to the higher coaptation point 
from the prolapse/flail and medial location, we aimed at a higher 
puncture site of the interatrial septum. The transseptal height from 
the annulus was 4.4 cm. Continuous left atrial pressure monitoring 
with a pigtail catheter in the left upper pulmonary vein was per-
formed to assess the immediate haemodynamic response through-
out the procedure2. We failed to grasp directly at the largest gap 
of the flail A3 leaflet and therefore applied the anchoring strat-
egy from the medial commissure. With the increasing of positive 
end-expiratory pressure (PEEP) to 10 cm H2O, the first clip was 
applied at the medial site of the A3-P3, followed by additional 
clips at the lateral site of the A3-P3 and a third clip over the P1 
prolapse segment (Figure 1D, Figure 1E). Only trivial to mild 
residual MR and a transmitral mean pressure gradient of 3 mmHg 
remained. Before withdrawal of the steerable guide to the left 
atrium, a right to left shunt from the iatrogenic septal defect was 
observed by TEE (Moving image 1). Arterial blood gas analysis 
showed a significant drop of the oxygenation after removal of the 
steerable guide. The PaO2/FiO2 ratio significantly reduced to 49% 
as compared with the start of the procedure (372 preoperatively 
and 184 after removal of the guide). We therefore closed the septal 
defect with a 12 mm AMPLATZER™ atrial septal defect occluder 
(St. Jude Medical, St. Paul, MN, USA) (Figure 1F). The vascular 
access was closed with a “figure-of-eight” suture.

Results
The patient recovered well, and was extubated on the next day and 
then discharged in a week. At the three-month visit he was asymp-
tomatic, and the transthoracic echocardiogram showed mild MR 
and normally functioning ventricles.

Discussion
To the best of our knowledge, this is the first report of a MitraClip 
procedure as the rescue therapy for a Marfan’s patient with 
Barlow’s mitral valve disease. Barlow’s disease is the most com-
plex form of degenerative mitral valve disease due to the extensive 
leaflet thickening, multiple segment prolapsing, elongated and 
ruptured chordae tendineae, and annular dilatation. It is challeng-
ing to conduct a MitraClip procedure for Barlow’s disease because 
the anatomical eligibility is more rigorous than for a central flail 
leaflet. The huge volume of prolapsing leaflet and poor chordae 

support make the clipping process more difficult and even warrant 
multiple clips to stabilise the coaptation. The two most useful tech-
niques to complete this procedure are the anchoring clip strategy2 
and applying PEEP to improve coaptation3. With growing experi-
ence and newer-generation devices, i.e., MitraClip NT or XTR, 
mitral cleft4, large flail gap5, or even papillary muscle rupture6 can 
also be treated by the transcatheter procedure, only if the residual 
MVA is sufficient. Furthermore, Asians have smaller hearts than 
Westerners, which makes the MitraClip procedure more challeng-
ing in respect of adequate residual MVA7. The presented case had 
a native MVA of 5.6 cm2 and a residual MVA of 3.2 cm2 after three 
clips. Even though multiple clips are usually required in Barlow’s 
disease, the risk of small residual MVA is counterbalanced by the 
dilated annulus. However, surgical correction of Barlow’s mitral 
insufficiency should be the first-line therapy since its long-term 
efficacy has been well documented8.

Limitations
Although over 50% of the patients who have undergone MitraClip 
implantation have a persistent septal defect for more than six 
months9, it was not usual to develop an interatrial right-to-left 
shunt after clipping. The right-to-left or bidirectional shunt may 
cause systemic hypoxaemia and warrant immediate closure10,11. 
The presence of the interatrial right-to-left shunt was related to the 
elevated right atrial pressure. In addition, a 12 mm AMPLATZER 
atrial septal defect occluder is usually suggested for the closure of 
an iatrogenic defect12.

Conclusions
While surgical mitral repair is the default treatment for severe MR 
in patients with Barlow’s disease, MitraClip implantation can be 
a viable alternative if patients are at prohibitive surgical risk.

Impact on daily practice
Patients with Barlow’s mitral valve disease are considered 
unfavourable candidates for MitraClip procedures. Surgical cor-
rection of the complex anatomy is the gold standard in patients 
with Barlow’s mitral insufficiency. However, MitraClip implan-
tation can serve as a rescue therapy in critical Barlow’s patients 
who carry a prohibitive surgical risk.
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Moving image 1. Transoesophageal echocardiographic image of 
Barlow’s mitral valve with severe mitral regurgitation.
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