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Can a central stitch over the Arantius’ nodules provide 
a solution for preoperative severe native AI in LVAD 
patients?
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ABSTRACT
Purpose: To evaluate the evolution of aortic valve insufficiency (AI) after Park’s central stitch in patients 
with severe, preoperative, native aortic valve insufficiency.
Methods: We retrospectively studied 71 continuous flow LVAD patients between January 2004 and 
December 2010. Four patients with AI≥3/4 were treated with a central stitch. An intensive review of the 
literature was performed to debate the use of the central stitch in this population. 
Results: The AI at baseline (AI = 2.75 ± 0.5) and AI at last measurement (AI = 0.75 ± 0.65) is statisti-
cally different after central stitch (p<0.05) with mean follow up of 198.25 (± 146.70) days. Total cross 
clamp-time during the placement of the stitch was 15.5 minutes (± 13.062). CVA was not diagnosed 
in our cohort.
Conclusions: Park’s central stitch can be successfully performed on patients with severe native AI 
(≥3/4) with good long-term results. Short ischemic time and simple application of the stitch are the 
biggest advantages. Due to the progression of AI in longstanding LVAD, the central stitch may be 
beneficial for LVAD in destination therapy. Since this is a small group of patients and also an early 
experience, more cases will be necessary to confirm these positive results.
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INTRODUCTION

Aortic valve insufficiency (AI) is generally considered a rela-
tive contraindication for LVAD implantation. Nowadays, 
different solutions are proposed. Replacement with a bio-
prosthetic valve, closure of the aortic root with a patch or 
closure of the commissures along the coaptation lines are 
suggested (1-3). Bioprostheses imply some threats like 
thromboembolic events, early sclerosis, and progressive AI 
(1, 2). In 2003, Park mentioned a partial closure of the aortic 
valve with the placement of a central stitch over the nodules 
of Arantius in moderate AI (4). We evaluated the long term 

evolution of AI after Park’s stitch in 4 patients with severe 
preoperative native aortic valve insufficiency.

CASE REPORTS

Patient 1

A 58-year-old man with idiopathic cardiomyopathy (CMP) 
was presented for implantation of a LVAD. He had moder-
ate to severe aortic valve insufficiency (3/4) due to restric-
tive cusp motion (El Khoury functional classification type III  
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an AI of 3/4 (type II). We performed an exploration of the 
aortic valve after administration of retrograde cardioplegia  
(9 min). A central stitch was placed with Prolene 4/0. An 
HMII device was placed as described above. There were 
no problems during the weaning process. Ultrasound dur-
ing follow-up showed a stable reduction of the AI to 1/4 at 
191 days after implantation. Renal function was improv-
ing with a final creatinine level of 1.07 mg/dl. He is now in 
NYHA class 2.

Patient 4

A 53-year-old patient with ischemic CMP and CRT-D 
was evaluated for LVAD implantation. Dobutamine stress 
echocardiography showed severe AI at 3/4 (baseline 2/4). 
Implantation of and HMII was scheduled. We performed 
a transversal aortotomy under retrograde cardioplegia to 
evaluate the aortic valve. No dilatation of the aortic root 
was found but there were fibrotic and thickened cusps, 
causing restrictive movement to the cusps (type III). A cen-
tral stitch with Prolene 4/0 was performed. Total ischemic 
time was 8 minutes. The HMII was implanted with a sepa-
rate incision on the ascending aorta. Follow-up showed 
a stable reduction of the patient’s AI, with measurements 
not higher than 0.5/4. At 108 days after implantation, the 
patient received an orthotopic heart transplantation. The 
explanted heart did not contain any thrombi.

DISCUSSION

Aortic valve insufficiency is a concern in long-term me-
chanical support. It has generally been considered a relative 
contraindication to LVAD implantation due to the adverse 
impact of regurgitation on pump efficiency and ventricular 
unloading. When insufficiency is severe, the pump must not 
only maintain the systemic circulation but also recirculate 
the regurgitant volume. The inability of the pump to meet 
these increased demands may result in poor systemic per-
fusion and inadequate left ventricular unloading (6). The only 
solution to tackle this problem is to create a proper working 
“valve” during the implantation of the LVAD.
As we know from various studies, the normal evolution of 
AI in axial flow LVADs is a gradual increase in insufficiency 
(2, 7-14). Different mechanisms are described for the pro-
gression of AI. Fusion of leaflets and dilation of the aor-
tic root are mostly seen as the culprits. In the small series 

(5)). Because of the rapid progression towards heart fail-
ure, the patient was scheduled for and Incor® implanta-
tion (Berlin Heart, Berlin, Germany). After cardiopulmonary 
bypass (CPB) was started, the aorta was clamped under 
retrograde cardioplegia (NIH-2) for 10 minutes. The aortic 
valve was inspected through a small transversal incision 
in the ascending aorta and we placed a central stitch over 
the nodules of Arantius with Prolene 4/0 (without pledgets). 
After closing the aorta with Prolene 4/0, the Incor® LVAD 
was placed under fibrillation and the outflow cannula was 
connected on a separated incision higher up the ascend-
ing aorta. The patient was weaned with the help of a tem-
porary right heart support (Impella®; Abiomed, Danvers, 
MA, USA). During follow-up, postoperative ultrasound 
showed complete resolution of the aortic insufficiency. At 
97 days after the operation, the patient was successfully 
transplanted. Examination of the explanted heart could not 
find any thrombus in the left ventricle or in the aortic valve.

Patient 2

A 39-year-old patient with severe ischemic CMP was re-
ferred in sustained cardiogenic shock. After installing CPB, 
retrograde cardioplegia and cross-clamping, a small trans-
versal incision was made to evaluate the aortic valve. The 
cusps did not show any structural problems but we could 
see a flattened and dilated sinotubular junction and a di-
lated ascending aorta (45 mm) (El Khoury functional classi-
fication type Ib). With a simple central stitch of Prolene 5/0, 
the Arantius’ nodules were approximated. The incision in 
the aorta was closed and the cross clamp was released af-
ter 35 min. A HeartMate II (HMII) axial flow LVAD (Thoratec, 
Pleasanton, USA, CA) was implanted using standard pro-
cedure under fibrillation with a separated incision for the 
outflow tract of the HMII. During Follow up, ultrasound 
showed regression of the aortic insufficiency from severe 
to mild-moderate. At 21 months after implantation, the pa-
tient was successfully transplanted and study of the ex-
planted heart did not show any thrombi in the ventricular 
cavity or the aortic valve.

Patient 3

A 71-year-old patient in NYHA class 4 with idiopathic dilat-
ed CMP was suited for destination therapy. Preoperatively, 
renal insufficiency with a creatinine level of 1.79 mg/dl was 
diagnosed. Prolapse of the non-coronary cusp caused 
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studied by Mudd et al, it appears that LVAD with continu-
ous flow causes fusion of the aortic leaflet commissures 
(8). This valvular fusion is the endpoint in a degenerative 
process leading to malcoaptation. Moreover, there is also 
continuous stress from the LVAD above which induces  
improper movement of the leaflets. This induces thicken-
ing, loss of pliability and degeneration of the leaflets, finally 
leading to (mal) fusion of the cusps. 
By doing Park’s stitch with approximation of the fibrous 
nodules of Arantius we force correct central coaptation. 
During the process towards fusion, we expect fusion in a 
correct position starting from the central stitch and from the 
annulus. This explains the reasonably good results in our 
group (Fig. 1). With a mean follow-up of 198.25 (±146.70) 
we saw a mean decrease in aortic regurgitation from 2.75 ±  
0.5 to 0.75 ± 0.65 at the end of the observation (p<0.05).
Pak et al hypothesized that the same hemodynamic altera-
tions that lead to commissural fusion – loss of pulsatility and 
persistent elevation of aortic root pressure – cause aortic 
root dilation in those patients with an underlying predispo-
sition (10). As far back as 1984 and 1987, Olsen et al and 
Roman et al stated that aortic root dilatation is the primary 
cause of AI due to a decrease in coaptation height (15, 16). 
Schafers et al observed that decreased effective height dif-
ference (axial distance between the central portion of the 
free cusp margin and the aortic insertion line) was associ-
ated with the development of aortic insufficiency (17).
These findings lead us to two remarks. First of all, patients 
without AI have normal coaptation heights. In this group, 

we can force central coaptation with Park’s stitch before 
dilation of the aortic root starts. Fusion from this stitch 
leads to strengthening of the aortic root and so decreases 
dilation and AI. We think that the above-mentioned as-
pects of Park’s stitch can be used in our destination popu-
lation with perfect functioning valves. Good symmetrical 
coaptation in an intact, good working native valve is very 
easy to achieve. The central stitch can bring a solution 
in this group to prevent further evolution to insufficiency. 
Secondly, if aortic root dilatation exists preoperatively, we 
need to be aware of the already small coaptation height. 
This was certainly the case in patient 2, where AI was 
caused by a decreased coaptation height (type 1 El Khoury 
functional classification). The central stitch forced central 
coaptation at the level of the Arantius’ nodules but did not 
influence the coaptation height in this patient. This caused 
a lot of stress on the nodules, resulting in the disruption of 
one of the leaflets from the stitch. We think that aortic root 
dilation can better be seen as a relative contraindication for 
the central stitch. An additional subcommisural plasty can 
offer a solution for this group of patients. 
Total aortic valve closure or aortic valve replacement 
might increase the risk for thrombus formation (1, 2). In 
our small group, thrombus formation was not diagnosed 
during echographic evaluation or during post-explan-
tation studies. We did not face stroke. When evaluating 
the echographic data, we measured bidirectional flow 
over the aortic valve in three cases. Only Patient 4 had no 
opening during systole and there was also no antegrade 
flow measured over the aortic valve; on the other hand, 
minimal AI caused small backflow towards the ventricle. 
We believe that this bidirectional flow over the aortic valve 
reduces the trombogenic risk due to the continous wash-
out of blood.
Moreover, to reduce thrombogenicity, foreign material was 
strongly avoided. We only used Prolene monofilament 
thread without pledgets to close the native aortic valve. 
Normally, Prolene 4/0 was used, but in Patient 2, the stitch 
was performed with Prolene 5/0. The fine stitch tore out 
and caused the initial AI. The fusion of the other two leaflets 
probably explains the reduction of the AI over time (Fig. 2). 
Prolene 4/0 seems to be the most appropriate gauge, but 
the quality of the tissue needs to be considered and might 
require additional reinforcement with pledgets.
When the LVOT is completely closed, the chance decreas-
es for a patient to maintain hemodynamic stability if the de-
vice fails. (2) The heart can pump through the LVAD, but it 

Fig. 1 - Evolution of aortic insufficiency in our cohort. 
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will be doubtful that a poor left ventricle function can main-
tain sufficient output without a valved conduit. Three pa-
tients had flow over the aortic valve and in this subgroup, 
ejection fraction (EF) was above 10%. The EF was very 
low in Patient 4 (5%), and the valve seemed to be almost 
completely fused. Anterograde flow seems to protect the 
aortic valve against the progression towards complete fu-
sion (18). Only a sufficient EF ensures flow through the na-
tive valve and this may be enough to serve as an escape 
mechanism during pump failure. 
Another issue with the classic treatment of AI is the sig-
nificant time span of the procedure. We performed all of 
our stitches within a short ischemic interval (15.5 ± 13.062 
minutes) to minimize the deleterious effects on the myo-
cardium. Preservation of the right ventricular function is 

essential for optimal hemodynamics. It can spare us from 
right (temporary) ventricular support. Nevertheless, we 
needed to use a right-sided Impella® device (Abiomed, 
Danvers, MA, USA) in Patient 1 with dilated cardiomyop-
athy. In spite of the short ischemic interval (10 min), the 
reduced right ventricular function that was moderate pre-
operatively became severe. The temporary right ventricular 
support resolved the problem after 2 days.

CONCLUSIONS

A central stitch approximating Arantius’ nodules is a stable 
and feasible solution for patients with severe AI who are 
scheduled for LVAD implantation. The placement of the 
stitch is less time consuming in comparison with clas-
sic solutions and the thrombogenicity seems to be low. 
Choosing the appropriate suture material is crucial for the 
success of the stitch. Patients with aortic root dilation are 
less suitable for a central stitch, but an additional subcom-
missural plasty can be beneficial. Placement of the central 
stitch in patients with destination therapy can provide a 
safe solution for the progression in AI. Since this is a small 
group of patients and also an early experience, more cases 
will be necessary to confirm these positive results.
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Fig. 2 - Failure of stitch in Patient 2.
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