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A B S T R AC T

Background: At present there is little reported experience in
the application of new technology in the performance of distal
coronary anastomoses in the clinical setting. The aim of our study
was to evaluate the feasibility of using the Ventrica magnetic vas-
cular positioner (MVP) device for left internal thoracic artery
(LITA)-to–left anterior descending (LAD) coronary anastomosis. 

Methods: We present our preliminary experience of the
first 14 coronary artery cases performed in the United King-
dom from April 2003 to December 2003. The selection crite-
ria, surgical technique, clinical outcome, advantages or disad-
vantages, and future implications are all discussed. 

Results: The device was used in 12 patients for LITA-to-
LAD anastomosis and in 2 patients for the proximal anastomo-
sis of a radial artery Y-graft from the LITA to the circumflex
territories. The first 3 patients underwent coronary artery
bypass graft with the use of cardiopulmonary bypass, and the
remaining 9 underwent surgery performed using an off-pump
coronary artery bypass technique. No mortality or device-
related events were observed in these patients. The anastomosis
time in our series was 5.6 ± 1.99 minutes, and the blood loss was
914 ± 234 mL. The mean length of stay was 5.8 ± 1.16 days.

Conclusion: The MVP system is a novel distal coronary
anastomotic device that is quick, simple, and effective, pro-
ducing consistently reliable coronary anastomoses in a wide
variety of coronary bypass procedures. Early results are
encouraging, and further studies are required in order to
evaluate long-term efficacy of this system in the rapidly
changing world of coronary revascularization.

I N T R O D U C T I O N

Hand-sewn anastomosis of the internal thoracic artery to
significantly stenosed coronary targets is the gold standard of

surgical coronary revascularization with regard to long-term
patency and survival [Lytle 1999]. Of late there has been a
resurgence in the development of alternative methods for distal
anastomoses in coronary revascularization. There are 2 main
reasons for this resurgence. First, off-pump coronary artery
bypass (OPCAB) and the development of minimally invasive
and robotic coronary procedures have led to an increasingly
complex suturing environment, which requires simple and
rapid performance without compromising the reliability of the
distal coronary anastomosis. Second, OPCAB techniques
require temporary occlusion of coronary blood flow in a beat-
ing heart, resulting in regional myocardial ischemia.

Distal anastomotic devices using accelerated tissue-bond-
ing techniques have been applied in clinical practice to
reduce the required anastomotic time and therefore the
ischemic time [Scheltes 2000]. We describe our experience
with the Ventrica magnetic vascular positioner (MVP; Ven-
trica, Fremont, CA, USA) and demonstrate a step-by-step
approach for use of this sutureless magnetic anastomotic
device in coronary artery bypass surgery.

PA T I E N T  S E L E C T I O N  A N D  E XC L U S I O N
C R I T E R I A

All patients considered for MVP were awaiting first-time
elective coronary artery bypass grafting (CABG). The follow-
ing exclusion criteria were used: contraindication to
antiplatelet therapy, ejection fraction less than 30%, and the
presence of highly calcified, thickened, or friable coronary
architecture. A relative contraindication to the use of the
device was a history of neurologic or spinal disease, which is
likely at some stage to require magnetic imaging, a procedure
that may potentially of disrupt the distal anastomosis.

In the selected patients the MVP device was used to per-
form anastomosis of the left internal thoracic artery (LITA)
to the left anterior descending coronary artery (LAD). The
remaining anastomoses were performed using a hand-sewn
technique. Although patients were selected on the basis of
their preoperative angiogram, if at the time of operation the
quality of the LAD target was deemed to be unsuitable, a
hand-sewn anastomosis was performed. We considered this
to be a conversion to the traditional technique as per the
intention to treat methodology.
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P R E O P E R A T I V E  A N D  P O S T O P E R A T I V E
A N T I C OAG U L AT I O N  P R OTO C O L

All patients received 150 mg of aspirin and 150 mg of
clopidogrel 24 hours prior to the operation. Postoperatively
patients were placed on a life-long dose of 75 mg aspirin and
75 mg clopidogrel. 

D E V I C E  D E S C R I P T I O N

The Ventrica MVP is a recently designed sutureless distal
coronary anastomotic device of the continuous mechanical
bonding category. It uses magnetic attraction to form an
instantaneous self-aligning, self-sealing connection between 2
blood vessels. 

The MVP 6000 system currently exists in 2 sizes, the
series 6150 for target vessels with a diameter of up to 2.0
mm and the 6200 for vessels with a diameter larger than
2.0 mm. Each system comprises a magnetic clip set with a
clip applicator (Figure 1). Each clip set contains 2 groups of
a 3-subunit magnet ring. This ring conformation is then
applied with the clip applicator (Figure 2A) to the intra-
and extravascular segments of one vessel at the site of the
anastomotic incision (Figure 2B). Each 3-subunit ring
(consisting of a central intravascular ring and 2 extravascu-
lar arms) is attached to the wall of a conduit vessel and then
applied to its counterpart 3-subunit ring on a correspond-
ing coronary vessel wall to form the complete magnetic
anastomosis.

S U R G I C A L  T E C H N I Q U E

After undergoing routine cardiac anesthetic preparation,
each patient was administered 15,000 units of heparin for
anticoagulation. The surgical technique was as follows:

1. The distal LITA is harvested in a nonskeletonized fash-
ion (distal 2 cm) to allow suturing of the fascia onto the epi-
cardium following completion of the anastomosis. The LITA
is then ligated distally.

2. The left anterior descending artery is identified and
mobilized circumferentially by 270 degrees. 

3. Preparation of the LITA for deployment of the MVP: A
4- or 5-mm long arteriotomy (for the series 6150 or 6200,
respectively) is performed on the LITA and flow is assessed
visually. The internal diameter of the vessels to be anasto-
mosed is then evaluated in order to select the appropriately
sized system (series 6150 for vessel diameter <2.0 mm and
6200 for vessel diameter >2.0 mm). In order to prevent
attraction to the MVP devices, from this point only titanium
instruments are used.

4. Deployment of MVP onto LITA: The clip applicator
and its handling stem are adjusted into a position that best
allows clip function. The toe of the clip applicator delivery
shoe is then inserted at the tip of the incision, and once in
place, the heel of the applicator shoe is pressed down. With
the magnetic ring underneath and abutting the vascular wall,
the delivery shoe is then lifted vertically upward, facilitating
its removal (the ring remains in the vessel wall). The ring
applicator is then deployed, adhering the external wall ring

components to the internal ring component (already in situ).
This process forms 1 of the 3-part rings that comprise half of
the magnetic anastomosis. 

5. Deployment of MVP onto LAD: The entire procedure
is repeated for the corresponding coronary artery (Figures 2A
and 2B). It important to note that great care is taken to posi-
tion the incision so as to avoid any deformity in the bypassed
conduit once final apposition is achieved.

6. Apposition of the 2 LITA and LAD components: On
completion of application of the 3-part ring to each vessel wall,
the magnetic faces are carefully brought together, aligning the
central lumen. At close range, these 2 come together as a result
of magnetic attraction, and the anastomosis is complete. 

Magnetic and metallic objects in proximity to these sys-
tems may affect function and therefore their deployment may
be limited by the use of items such as pacemakers,
implantable defibrillators, and ventricular assist devices. The
manufacturer advises that pacemakers and implantable defib-
rillators should be more than 2.5 cm from the MVP device,
and external magnetic devices used in conjunction with pace-
makers and implantable defibrillators should be more than 5
cm from the device.

On-the-table inspection should be carried out to
ensure good graft alignment, positioning, and flow. This
inspection includes routine measures such as checking
hemodynamic status, performing electrocardiographic
monitoring, and ensuring that there is no para-anasto-
motic leak. If there is failure of hemostasis despite good
graft  a l ignment,  the device must  be removed and
replaced. A single 6-0 polypropylene tacking stitch can
be applied on each side of the anastomosis between the
apposing extravascular arms of the device, incorporating
local adventitial tissue. Finally, because positioning of
the MVP system is carried out through a standard inci-
sion, the magnet can be removed at any time, and the
anastomosis performed with the traditional hand-suture
technique.

PO S TO P E R AT I V E  PAT I E N T  C A R E

Routine post-CABG protocols were employed. However,
the application of any mode of magnetic imaging or the pres-
ence of any strong magnetic field is contraindicated for life in
these patients.
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Figure 1. The Ventrica MVP (magnetic vascular positioner) distal anas-
tomosis device system.
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R E S U LT S

We used the MVP device in 14 patients requiring CABG.
The ratio of male to female patients was 13 to 1. The mean
age was 64.8 ± 8.7 years, with a Parsonnet score of 8.07 ± 6.4
and a Euroscore of 3.6 ± 2.4. The first 3 patients underwent
CABG with the use of cardiopulmonary bypass, and the
remaining 9 underwent surgery performed using an OPCAB
technique. In 1 of these 9 patients the LITA was harvested
robotically. In this patient a 5-cm left anterolateral hemithorax
incision was made, and without spreading the ribs access was
gained to perform the distal (coronary) anastomosis, a process
known as atraumatic coronary artery bypass grafting (ACAB). 

Thirteen patients underwent sternotomy, and the mean num-
ber of grafts per patient was 3.2 ± 0.89. In 12 patients the MVP
device was used for the LITA-to-LAD anastomosis, and in 2
patients the device was used for the proximal anastomosis of a
radial artery Y-graft from the LITA to the circumflex territories. 

No deaths or device-related events were observed in these
patients. One of the patients developed a visual defect. Another
patient developed postoperative ventricular fibrillation arrest,
which required reexploration and additional grafting to the cir-
cumflex territory. Following this procedure this patient recovered
fully and was discharged on postoperative day 7 without any evi-
dence of myocardial infarction. None of the patients was reex-
plored for bleeding or developed myocardial infarction, ventricu-
lar arrhythmia, or recurrence of angina during the 4-month fol-
low-up period. With regard to conversion to a hand-sewn tech-
nique, 16 patients were initially considered suitable candidates for
the device, but at the time of operation, for the reasons previously
mentioned, 2 of them were excluded. Angiography was per-
formed in the first 2 patients and in the ACAB patient (Figure 3)
and showed 100% patency in all 3 cases. The anastomosis time in
our series was 5.6 ± 1.99 minutes, and the blood loss was 914 ±
234 mL. The mean length of stay was 5.8 ± 1.16 days.

D I S C U S S I O N  

Our preliminary experience with the use of the MVP
device is very encouraging, particularly because none of the

patients that were operated on experienced any adverse
events related to the use of the device. With regard to periop-
erative blood loss and length of postoperative hospital stay,
we did not find any significant difference when comparing
MVP patients to those undergoing routine CABG in our
unit.

Other anastomotic methods such as tissue adhesives (laser
or glue), interrupted bonding (clips or staples), intraluminal
stents, and continuous mechanical bonding (intraluminal,
extraluminal, or both), have all been considered. The
reported experience with these devices in the literature is lim-
ited, making it difficult to pass judgment on their perfor-
mance [Detweiler 1999, Scheltes 2000]. Magnetic vascular
coupling with the MVP appears thus far to be safe, without
compromise of clinical outcome in routine coronary surgery
practice. A recent multicenter study with 32 patients demon-
strated a 93.5% predischarge angiographic patency for
patients receiving MVP anastomoses compared to 91.7%
patency in patients whose surgery was performed using hand-
sewn techniques. A median MVP anastomotic time of 137
seconds was also achieved in this study [Klima 2003]. Fur-
thermore, a recent animal study has demonstrated the appli-
cation of MVP anastomoses in the context of totally endo-
scopic coronary artery bypass, with only 1 reported throm-
botic anastomotic occlusion, which was due to inadequate
antiplatelet therapy [Falk 2003, Filsoufi 2004]. Intimal hyper-
plasia can also affect the long-term performance of the MVP
device and is therefore an important consideration. Animal
studies have previously shown the occurrence of complete
endothelization of luminal surfaces, with a cellular layer
forming 6 weeks postimplantation [Adams 2002].

Our study highlighted a learning curve for the procedure,
shown by an increased anastomotic time in the first 5 cases
performed, a factor that improved significantly in the next 9
cases. We must also mention that when the device was used
in OPCAB surgery the other anastomoses were performed
first, leaving the LITA to LAD as the last anastomosis. This
sequence avoids traction on the magnetically apposed anasto-
mosis. In our routine practice, however, the LITA-to-LAD
anastomosis is usually performed first.
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Figure 2. A, Insertion of the clip applicator into the left anterior descending artery (LAD) for deployment of the device. B, LAD coronary component of
the device.
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A major advantage of the MVP device is that it can be used
with every type of incision, in a quick and reproducible man-
ner. It can also be used to perform distal or proximal anasto-
moses of Y-grafts between internal thoracic and radial arteries.
The application of the endoscopic version of the device has the
potential to significantly improve the ease with which coronary
anastomoses are performed during robotic surgery on the
beating heart, for which the performance of a microvascular
anastomosis remains a complex and time-consuming task.

The main limitations of these MVP devices are, first, that at
present they are significantly more expensive than a 7-0 prolene
stitch. Second, they require in the short term anticoagulation,
which itself has clinical and financial consequences. Finally, caution
is required with regard to exposure to a magnetic field for at least 6
months after the procedure. This precaution is particularly impor-
tant as magnetic resonance imaging becomes more prevalent.

We acknowledge that because the number of patients in
our series is limited and the mean length of follow-up is only

4 months, it is too early to draw any major conclusions. The
MVP system is a novel distal coronary anastomotic device
that is quick, simple, and effective and seems to produce con-
sistently reliable coronary anastomoses in a wide variety of
coronary bypass procedures. Early reports are encouraging
and warrant further studies in order to evaluate the long-term
efficacy of the MVP system in the rapidly changing world of
coronary revascularization.
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Figure 3. Postoperative angiogram of patient who underwent atrau-
matic coronary artery bypass grafting with the use of the magnetic
vascular positioner.


