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Prel'¿tcc

With this b<lok, it was Irot <lur intcntion to ¡rlrlviclc a corn¡tlctc "tcxttrook" on axial l)r.ulìl)s
allcl tllcil'usc as tcllìl)olary calcliac assist systcnrs. It is nlorc a sharing ol cx¡tcr:icnccs
rr,ith a rlt¡t,cl lcl't-r,cntricular assist s1,s1s¡11, tllc IIc¡t91tr.r¡r¡t, as it rvas clcyclo¡tccl [rl,
Iì. K. Wallrplcr.'l'ltis tlcvicc, Ilrat'kctccl lry .lohnson & .lollns<ln Intclvcntion¿tl Systc¡rs,
has tt<lt yct bccn rviclcl¡, usccl ancl acccptc(l in clinical practicc. It n,as ol'lcr.crl ts us s6¡1c
tintc agtl to sttrtly its a¡r¡tlicabilit¡,irr thc cx¡rcrintcntal sctting. At thc nrorncnt. it is u¡rlcr
irtVcstigatitln ilt rttatty ccrltcrs anrl it is cuurnrcrcially availablc. I Iorvcvcr', ¿rs u,ith any othcr
cartliac ttssist s¡'51ç111, thc axial ¡runr¡r has its orvn aclvantagcs ancl Iinlitati<lns. Ncccìlcss to
say, clitical itrtalysis ol'sttch a novcl clcvicc is rlranclatolt,ancl, thcl'clorc, wc al.c gr.atclirl t9
ortt'cclllcagttes rvll<t n'cl'c rvilling tcl contlibutc to this lrook. TItcy ¡tlcscnt, cliscuss, ancl
analyzc thcir cx¡tcrinrcrttal ancl clinical cx¡.lclicncc rvith thc lìcnto¡tum¡r ancl lìlcus 6¡
siclc-cl'lccts, clclicicnc¡, ancl cl'licic¡cy <t1'tIis tlcvicc ç,hicll, tt¡, u;rtu" ol'its sirtrltlicit¡, is
t'cvolutionar'¡,.

Lcuvcu, Ilclgiunr, I99l Willcrtr Flanrcng
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Clinical results of Hemopump support in surgical cases

O. Jegaden

Hôpital Vasculaire Louis Pradel, Lyon, France

Introduction

The principle of the Hemopump is to provide a temporary circulatory support in
patients with acute cardiac failure. The Hemopump works by unloading the left ventricle
and, therefore, by protecting the myocardium. Its mean output ranging from 2 to
4llmin assures a satisfactory cerebral and visceral perfusion, as demonstrated in the
experimental set-up (see chapter 4). In addition, the ability to implant the device
without invasion of the mediastinum and surgical trauma to the heart may decrease the
incidence of infection and increase the possibility of myocarclial recuperation.

Generally, indications of the Hemopump are emergency situations, therefore, the
surgical procedure for insertion of the device must be easy, fast, and safe: We developed
the femoral insertion without graft, with guidance of the canula by a vascular guide and
catheter, allowing easy placement of the tip in the left ventricle.

According to our initial experience with the Hemopump, this clevice provides effec-
tive left-ventricular assistance. However, some limitations of the system will determine
the indications of this type of circulatory support.

Hemopump insertion technique

The most common method of Hemopump implantation is by the left femoral artery
approach. Under anesthesia, the common femoral artery is exposed and then clampecl.
After arteriotomy, a guide wire and a 5Fcatheter are passed through the distal hole of the

Fig.1.
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canula and introduced into the femoral artery up to the aorta (Fig. 1). Then the canula isintroduced into the femoral artery_ and is pustreo into the uorìuiguía"o by the vascular
catheter (Fig. 2). Rerrograde breeding thróugh the canura una púñpr,*d is avoided by asilicone occluder of the outflow port ãf the ánula. The occluder is removeo ¡ust before
the drive cable is inserted into thè vessel lumen.The femoral urt"ty ir tir"n clamped with
a silicone loop around the artery, and it is possible to move trr" H"ååp"*p inserted with
the drive cable without bleeding.

Iig. 2.

. Under fluoroscopic guidance, the vascular guide is pushed up to the left ventricle,
then the catheter is pushed on the guide, then thã canulaïf the HËmopump is pushed on
the catheter up to the left ventricle (Fig. 3). This guidance technique is very effective for
the progression of the canula into the ãorta, witñout false route år 

"rt"riut 
traumatism,

especially when the arteries are of marginal size. The passing through the aortic valve and

FIg. 3.
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the good positioning of the canula into the left ventricle are easier to perform; the
ejection of the canula out of the left ventricle is also prevented by this technique. When
the position of the canula in the left ventricle is satisfactory, first the catheter is removed
and then the guide.

The pump is activated as soon as the tip of the canula is in the ascending aorta. A few
separate sutures are performed to close the femoral arteriotomy around the drive cable.
The silicone plug fixed around the drive cable close to the artery is attached to the tissue
to prevent bleeding or canula moving.

This Hemopump insertion technique is easy, safe, and fast to use in all cases, especially
when fluoroscopic guidance can be avoided in a patient who has undergone sternotomy.
In all other cases, fluoroscopic guidance is useful. In one case we used an echographic
guidance with good result. In our opinion, this may be a good alternative.

Anticoagulative therapy

Heparin is administered intravenously to maintain an activated clotting time of 1.5 to
2 times control. If the patient had postoperative blood loss or coagulopathy, anti-
coagulative therapy is omitted until hemostasis is achieved.

Hemodynamic monitoring and management

All patients are monitored with continuous electrocardiographic measurements, radial
arterial lines, and a pulmonary artery catheter. Cardiac output determinations are made
using the standard thermodilution techniques. All attempts are made to provide optimal
pump flow, including maintainance of adequate intravascular volume and left-ventricular
filling pressure, and by reducing systemic vascular resistance. Additionally, the use of
inotropic agents is minimized.

Hematologic studies

All patients are carefully monitored for rheologic abnormalities. Peripheral blood smears
are also routinely examined for evidence of hemolysis.

Device weaning and removal

Once the patient's heart has adequately recovered, pump speed is gradually reduced from
7 to 1". The pump is not stopped until shortly before removal. Heparin is not reversed.
After removal of the device, the cannulation site is inspected for evidence of endotheleal
damage or thrombus formation. The arteriotomy is then repaired using separate sutures.

Clinical experience

Five patients in cardiogenic shock were treated with the Hemopump. These patient
had acute myocardial infarction (n = 3), failure to wean from CPB (n : 1), and cardiac
allograft rejection (n : L). Failure of femoral insertion occurred in two otherpatients who
had diffuse arteriosclerotic desease; the indications for the use of the Hemopump was
failure to wean from cardiopulmonary bypass.

n
)r
I,
d
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Actúe myocardial infarction

Case 1: A 64-year-old man had severe three-vessel disease. His left-ventricular ejection
fraction was 66o/o. Percutaneous transluminal angioplasty of the left anterior descending
coronary artery was attempted. Unfortunately, the proceclure was complicatecl by left
main dissection, and cardiac arrest occurred. The patient was resuicitated and a
Hemopump was placed through the left femoral approach in the catheterization labora-
tory. As soon as the Hemopump was started, 20 min after arrest, the patient regained
consciousness and became hemodynamically stable. He was transferred to the operating
room and CABG was performed. The left-ventricular assistance by the Hernopump was
started again to wean the patient from the cardiopulmonary bypass for better
hemodynamics, and stopped after 30 min, i.e.,4 h after the initial carcliac arrest.
One month later, the patient showed a small anteroseptal cicatricial myocarclial infarc-
tion. Nevertheless, left ventricular function remained within normal limits.

Case 2: A 68-year-old man had severe clouble-vessel clisease. His left-ventricular ejection
fraction was 52"/". Percutaneous transluminal angioplasty of the circumflex 

"oì.onaryartery was attempted. The procedure was complicated by circumflex coronary artery
dissection, and carcliac arrest occurrecl. The patient was resuscitatecl during t h before thô
Hemopump was used. Uncler left-ventricular assistance by the Hemopump, spontaneous
myocardial defibrillation was observed and the patient became hemodynamically stable,
but he remained unconscious because of anesthesia or cerebral ischemia; the patient had
no emergency CABG. The duration of the left-ventricular assistance was 4 clays: the
patient regained consciot¡sness, there was no myocardial recuperation, and an antero-
Iateral myocardial infarction occurred. The patient could be weaned from the
Hemopump on day 4, but he died on day 6 of infection and mesenteric infarction secon-
dary to the initial cardiac low output.

Case 3: In this case, the indication was a cardiogenic shock 12hafter acute anteroseptal
myocardial infarction in a 36-year-old woman. During the first 2 days, hemoclynamic data
were very good under left ventricular assistance by the Hemopump, but there was no sign
of myocardial recuperation. The heart became more and more inefficient. on day 3,
asystole occttrred followed by a severe low cardiac output syndrome. The left-ventricirlar
assistance by the Hemopump was not capable to support the circulation aclequately at this
time and we decicled to implant a biventricular assistance (Abiomed) for tZ dayi before
heart transplantation. This patient died 2 days after transplant from multi-organ failure.

Failure to weanfrom CPB

Case 4: A 46-year-old man underwent a left-ventricular aneurysm resection with a poor
function of the remaining part of the left ventricle. The Hemopump was used to wean him
from cardiopulmonary bypass. The duration of the left-ventricular assistance was 3 days
and after myocardial recuperation, the patient could be weaned from the Hemopump
with good hemodynamic result. Unfortunately, he died on day 4 of cerebral hemorihagé.

C ar diac allo graft r ej ectio n

Case 5: A47-year-old man developed a severe cardiac allograft rejection 2 years after a
second heart transplantation performed 4 years after the first one. After carcliac arrest
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Discussion

References

and successful resuscitation, the Hemopump was implanted. Hemodynamic variables
Y9l1i-nloued during support by the device. The ailograft rejection was sreroid and
OKT3 resistant, and the patient died from multiorgan failure, bLtore retransplantation,
and after 8 days of circulatory support by the device.

The duration of the Hemopump support ranged from 4 h to g clays. The operative time
required for device implantation, including confirming the position of ihe pump by
fluoroscopy, was 25 min. All patients tolerãted th" i*p-luntutìon procedure, ánd nonå
experienced surgical complications.

The hemodynamic status of each patient improved immediately after initiation of
Hemopump support' There was no complication äirectly related to tíre use of the device
and no drive shaft fractured.

. Three of the five patients treated with the Hemopump could be weaned from the
device. After removat of the device, all three patients rðmained hemodynamically stable.
No clinical evidence of v¿lvular damage or vascular injury was preseni, and no þatientsexperienced thromboembolic episodes.

Four of the five patients treated by the Hemopump died. Two patients died after
weaning from the Hemopump: one from a non-cardiac càuse, and the second from organ
failure secondary to the initial low output. The two other patients died because of low
output during Hemopump support with a completely faiiing heart: one before heart
retransplantation, and the second after replacement of an 

"xtracorporeal 
assist device

followed by heart transplantation.
In fact, the Hemopump is a left-ventricular assist device, but cannot replace the left

ventricle. The Hemopump seems to be a good technique of circulatory support for long
duration left-ventricular assistance of a still working hearr when possibility;imyocardiaî
recuperation exists: weaning from CPB, acute allograft failure. Ii is also a good tãchnique
for short-duration left-ventricular assistance of an inefficient heart ãs a bridge to
emergency CABG after angioplasry failure, or as a bridge to angioplasty or cÁnc
during acute myocardial infarction. But the Hemopu*p s"erns to be ã pòo. tèchnique for
long-duration left-ventricular assistance of an inefficient heart whenìhe hemodynamic
output of the patient depends only on the Hemopump: In these cases, the capacity of the
device in terms of high pump flows is too low, whiòh renders the risk for irreversible
multiorganfailure too high.

In conclusion, the Hemopump is a useful tool in the treatment of patients with
potentially reversible cardiac failure.
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