
batzlki
Typewritten Text
ABIOMED Ex. 1008

batzlki
Typewritten Text
Page 1 of 35



Page 2 of 35 ABIOMED Ex. 1008



Page 3 of 35 ABIOMED Ex. 1008



Page 4 of 35 ABIOMED Ex. 1008



Page 5 of 35 ABIOMED Ex. 1008



Page 6 of 35 ABIOMED Ex. 1008



Page 7 of 35 ABIOMED Ex. 1008



Page 8 of 35 ABIOMED Ex. 1008



Page 9 of 35 ABIOMED Ex. 1008



Page 10 of 35 ABIOMED Ex. 1008



Page 11 of 35 ABIOMED Ex. 1008



Page 12 of 35 ABIOMED Ex. 1008



Page 13 of 35 ABIOMED Ex. 1008



Page 14 of 35 ABIOMED Ex. 1008



Page 15 of 35 ABIOMED Ex. 1008



Page 16 of 35 ABIOMED Ex. 1008



Page 17 of 35 ABIOMED Ex. 1008



Figure 14-1. Anatomical placement of Hemopump. 
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is placed within the left ventricle, Hemopump assistance results in a significant 
degree of left ventricular decompression. 

The pump (Figure 14-2) is contained within a 7-mm diameter (21 Fr), 
16-mm long cylindrical housing. Attached distally to the pump housing is a 
7-mm diameter by 26-cm long, curved inflow cannula. The inflow cannula 
resides in the left ventricle and the exhaust of the pump resides in the descend­
ing aorta. Proximal to the pump and inflow cannula is a 3-mm diameter 
(9.5 Fr) by 107-cm long, flexible drive cable housed in a polyurethane sheath. 
At the proximal end of the drive cable/sheath is a motor magnet that couples 
magnetically to a drive motor stator. 

The console (Figure 14-3) is an integrated electronic controller incorporating 
all of the power, control, and diagnostic/alarm systems required to operate 
the pump and supply it with purge fluid. It also includes the roller pump that 
controls the delivery and collection rates of the purge fluid lubricant. The 
console has 30 minutes of battery backup. 

Rotary motion is imparted to the pump drive by means of a magnetic coup-
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Figure 14-2. Schematic of the Hcmopump. 
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ling, and is transmitted via a flexible drive cable to the pump rotor. Blood is 
removed from the left ventricle and expelled into the aorta as a result of the 
hydraulic gradient produced by the spinning pump rotor (Figure 14-4). The 
pump is a two-stage axial flow pump with a rotor (rotating blades of the 
pump) and a stator (nonrotating blades of the pump) . With the pump spin­
ning, blood flows from the tip of the cannula, across the rotor, and then across 
the stator into the systemic circulation. 

Lubrication for the pump is provided by continuous infusion of 40% dex­
trose in water (D40W). Approximately 300 cc/day of D40W is pushed by a 
roller pump through purge tubing toward the pump via four outer lumens in 
the sheath. About 200 cc/day of the purge fluid flows across the seal into the 
patient and prevents blood elements from migrating into the pump. In addi­
tion, the dextrose lubricates the bearing surfaces and the flexible drive cable. 
The remaining 100 cc/day of the purge fluid is drawn away from the pump 
around the drive cable and motor magnet to a return bag, flushing cable­
generated debris away from the pump. 

Insertion procedure 

The Hemopump system is set up on a sterile field with the entire pump, 
motor, and approximately 100 em of purge tubing within the sterile field . A 
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Figure 14-3. Hemopump system. 

30-cm length of 12-mm graft is anastomosed end-to side to the insertion 
vessel. The Hemopump and a silicon graft plug (an 11.5-mm diameter by 
20-mm long cylinder of silicon with a lengthwise hole the diameter of the 
drive cable sheath) is then inserted into the graft. The purpose of the graft plug 
is to maintain hemostasis while the pump/cannula is inserted. 

There arc three surgical approaches that can be used to insert the Hemopump. 
Initially the anastomosis of a 12-mm vascular graft to the insertion site on the 
artery was employed, but alternate methods have been employed [29]. The 
preferred approach is through the femoral artery. If the femoral artery is too 
small or is too severely atherosclerotic, an approach through the iliac artery is 
acceptable. In patients who have femoral and iliac vessels that arc too small or 
too diseased for Hemopump insertion, a retroperitoneal approach through 
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