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(57) ABSTRACT 

An implantable electrical heart de?brillation system for both 
ventricle and atrium is proposed and is characterized in that 
it acts in a manner such as: 

to diagnose the type of arrhythmia Within a maximum 
time of 2 seconds from the onset of the arrhythmia; 

to deliver the therapeutic shock by electrodes implanted 
in the region to be de?brillated no more than 4-5 
seconds after the recognition of the arrhythmia, if it 
is ventricular ?brillation, so that the patient does not 
loose consciousness; 

immediately after the onset of the arrhythmia and 
before the de?brillation shock is delivered, to pre 
vent the conduction of neural pain signals coming 
from the region in Which the electric shock acts, by 
means of nerve stimulation by a catheter inserted in 
the spinal column, utilizing the gate effect, or by the 
perfusion of a drug With immediate analgesic effect 
by means of an infusion pump and a catheter posi 
tioned in the region affected by the pain signals. 

This system enables de?brillation or conversion to be car 
ried out With the patient conscious and Within a suf?ciently 
short time to be able to use loW shock energy, and With 
prevention of the consequent painful shock. 

This considerably improves the quality of life of the patient 
Who is no longer subject to loss of consciousness during 

(51) Int. Cl.7 ..................................................... .. A61N 1/39 ventricular ?brillation and does not feel the pain during the 
(52) US. Cl. ................................................................ .. 607/5 electric shock. 
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IMPLANTABLE ELECTRIC HEART 
DEFIBRILLATOR WITH ATTENUATION OF THE 
PAIN RESULTING FROM THE ELECTRIC SHOCK 

FIELD OF THE INVENTION 

[0001] The present invention concerns a heart de?brillator 
and a method for its operation. 

[0002] The invention has been developed With particular 
attention to its possible application to so-called heart 
de?brillators. The invention is, hoWever applicable to 
de?brillators in generally and should not therefore be under 
stood as limited to the speci?c ?eld of use referred to beloW 
in the present description. 

BACKGROUND OF THE INVENTION 

[0003] Most unexpected heart deaths are due to ventricular 
?brillation in patients both With and Without coronary dis 
ease. Ventricular ?brillation consists of chaotic, asynchro 
nous and fractional activity of the ventricles. In a heart 
Which has started the ventricular ?brillation process, all of 
the cells contract independently and not synchronously, With 
the ?nal result that the pumping function of the heart is lost 
and circulatory arrest occurs; Without intervention, the 
patient dies. 

[0004] The only Way of intervening is by electric heart 
de?brillation. This method, Which Was implemented suc 
cessfully as early as 1908, came back into clinical practice 
around the 1940s and has been used increasingly since then. 
External de?brillation is achieved by applying to the 
patient’s chest tWo plates by means of Which an electric 
shock is transmitted. In recent years, implantable electric 
de?brillators have been designed and produced and these 
apply the electric shock directly to the heart Wall, the shock 
being delivered automatically as soon as ventricular ?bril 
lation is recogniZed by the circuits. 

[0005] It should also be noted that malignant ventricular 
tachycardia (MVT), Which is usually a precursor of ven 
tricular ?brillation, can also be treated by electric cardio 
version. A stimulation system With anti-tachycardia pro 
grams (With burst and premature extra-stimulation 
capabilities and the like) Which are used as a ?rst approach 
for the cardioversion of MVT is ?tted, together With the 
de?brillation system, in the same device. In serious cases 
Which are insensitive to anti-arrhythmic stimulation, When a 
certain number of attempts With this program have been 
found ineffective, the system can deliver an electric shock 
Which has a greater probability of interrupting the MVT but 
Which usually has less energy than for ventricular ?brilla 
tion. 

[0006] The implantation of these devices (ICDs—implant 
able cardioverter de?brillators) started in 1980 and, since the 
1990s, has increased notably because of the considerable 
technological progress and the increased ease of implanta 
tion due, in particular, to the use of catheter-electrodes Which 
are introduced by a peripheral venous route in the same 
manner as for the implantation of pacemakers. 

[0007] The implantation of ICDs is currently the only safe 
means of ensuring the survival of patients affected by these 
arrhythmias Which are otherWise fatal. 
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[0008] There are, hoWever, considerable problems, includ 
ing: 

[0009] a) the harmful nature of the electric shock 
Which, With the energy of about 30 Joules currently 
used, damages the mitochondrial structures of the 
cells, and 

[0010] b) the fact that the life of the patient Wearing 
the ICD is rendered traumatic by the loss of con 
sciousness Which occurs in the presence of ventricu 
lar ?brillation and hence of de?brillation, even 
though this saves the patient’s life. 

[0011] In fact, the shock is delivered about 10 seconds 
after ventricular ?brillation is recogniZed; this leads to 
circulatory arrest With loss of How of oxygenated blood to 
the brain so that, after 5-6 seconds, the patient loses con 
sciousness, falling to the ground if he is standing up. 

[0012] The delay in the delivery of the shock is necessary 
in order to con?rm the diagnosis of ventricular ?brillation 
and to charge the capacitor Which serves to store the energy 
for the delivery of the shock. 

[0013] The delay is also necessary in order to deliver the 
shock When the patient is unconscious so that he does not 
feel the pain of the discharge. In some cases of younger 
patients Who are still conscious When the discharge is 
delivered, the sensation of pain is in fact so strong and 
distressing that some patients have asked for the ICD to be 
removed. 

[0014] The situation in Which it is necessary to interrupt 
MVT by means of the shock should also be considered; in 
fact the delivery of the shock takes place When the patient is 
fully conscious since, although MVT is disabling, it does not 
cause loss of consciousness. In these cases, the pain com 
plained of by the patient Which, amongst other things, is 
sudden, is very great, although it is not of long duration. 

[0015] In any case, even in patients Who do not feel the 
shock, their existence becomes so traumatic With the con 
tinual fear and expectation of crises accompanied by loss of 
consciousness that they sometimes prefer the risk of death. 

[0016] A condition Which is similar to ventricular ?bril 
lation as a physiological phenomenon, although it does not 
involve an immediate danger of death of the patient Will noW 
also be considered. 

[0017] Atrial ?brillation is an arrhythmia Which 
causes disappearance of the atrial contractions Which are 
replaced by ?brillation, that is, by uncoordinated activity 
Which nulli?es the pumping effect of normal contraction. It 
is compatible With life since blood circulation is maintained, 
although With a reduction in the cardiac range. 

[0018] HoWever, atrial ?brillation causes stagnation of the 
blood in the atrium Which favors the formation of a throm 
boembolism Which, in time, puts the patient’s life at risk. 
Moreover, the irregularity of the ventricular response may 
set off dangerous ventricular tachycardia. This arrhythmia 
can be treated pharmacologically but insensitivity to the 
drugs is often encountered. 

[0019] Another possibility is electric cardioversion Which 
consists of the application of an electric shock similar to 
ventricular de?brillation but With loWer discharge energy. A 
couple of years ago, the implanted atrial de?brillator tech 
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nique Was proposed and implemented in order to deliver a 
shock directly to the appropriate locations of the heart cavity 
at the onset of the arrhythmia. For this treatment, the need 
to attenuate or cancel out the pain caused by the discharge 
Which, in this case, is applied to conscious patients Who have 
dif?culty in tolerating it, becomes fundamental. 

[0020] It can be seen from the foregoing description that 
an ability to prevent the pain signals from being perceived 
by the patient is very important. 

SUMMARY OF THE INVENTION 

[0021] The object of the invention is to produce an 
implantable atrial or ventricular de?brillator Which alloWs 
patients to have a less traumatic life, by means of the 
characteristics Which Will be described beloW. 

[0022] In one aspect, this invention is a method of elec 
trically de?brillating a heart, comprising sensing a heart 
arrhythmia; stimulating the spinal column to produce an 
analgesic effect; and delivering an electrical shock to de?b 
rillate the heart. The method may also include stimulating 
the spinal column by saturating the pathWays of the pain 
caused by the shock by the “gate control” method. Prefer 
ably, the step of delivering the electrical shock is synchro 
niZed With the patient’s QRS. Ablanking circuit also may be 
provided. The blanking circuit generates a signal Which can 
protect the other circuits from the electrical shock, and is 
activated prior to the delivery of the shock and terminated 
after delivery of the shock. The arrhythmia may be a 
ventricular ?brillation or atrial arrhythmia. 

[0023] The step of sensing the arrhythmia may include 
sensing Within 2 seconds from the start of the arrhythmia an 
electrical signal from the heart having an average frequency 
greater than 280-300 beats per minute With irregularities in 
period and amplitude and sensing a stoppage of pumping of 
the heart. 

[0024] The step of delivering the electrical shock may 
include delivering the electrical shock no longer than three 
seconds after sensing the arrhythmia. The step of stimulating 
the spinal column to produce an analgesic effect may include 
infusing an analgesic drug or electrically stimulating a nerve 
immediately upon sensing the arrhythmia. 

[0025] The step of sensing the arrhythmia preferably 
alloWs suf?cient time to verify the stability of the arrhyth 
mia. The step of delivering the electrical shock may take up 
to one minute from sensing the arrhythmia, and the electrical 
shock may be betWeen 1 and 10 Joules. The step of stimu 
lating the spinal column preferably occurs at least tWo 
seconds before the electrical shock. 

[0026] Alternatively, the arrhythmia may be ventricular 
tachycardia. The step of sensing the arrhythmia may include 
sensing an electrical signal from the heart beating up to 300 
beats per minutes, Wherein the beats have substantially 
constant frequency and amplitude, and further sensing an 
attenuated and/or irregular blood ?oW Without stoppage of 
the heart. A pacing electrical stimulus may be applied as a 
?rst treatment and, if this is unsuccessful after a pro 
grammed number of attempts, a loW energy cardioversion 
shock may be delivered. 

[0027] The step of stimulating the spinal column may 
include infusing an analgesic drug With immediate effect. 
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The step of sensing the arrhythmia may include sensing the 
arrhythmia through electrical, mechanical, and electrome 
chanical impulses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a block diagram shoWing the elements of 
the de?brillating system 

[0029] FIG. 2 is a block diagram describing an embodi 
ment of the system in greater detail. 

[0030] FIG. 3 illustrates the time sequences of the inter 
ventions for ventricular ?brillation of the various compo 
nents Which are characteristic of the proposed system. 

[0031] FIG. 4 illustrates the time sequences of the inter 
ventions for atrial ?brillation of the various components 
Which are characteristic of the proposed system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] First of all, the case of ventricular ?brillation Will 
be considered; the folloWing solutions are proposed: 

[0033] a) to make a sure diagnosis Within the ?rst 1-2 
seconds of the start of the arrhythmia, 

[0034] b) to deliver the electric shock no more than 
3-4 seconds after the recognition of the ventricular 
?brillation so as to start the shock When the patient 
is conscious and With less energy than is currently 
used because of the earliness of the intervention, and 

[0035] c) in order to be able to operate as in b), to 
prevent the patient’s nervous system from receiving 
the pain stimulus due to the electric shock and to the 
abrupt contraction of the adjacent muscles. This can 
be achieved, for eXample, by the insertion of elec 
trodes in the spinal column, the electrodes being 
connected to a nerve stimulator Which Will saturate 

the pain-conduction pathWays (gate effect), prevent 
ing the pain from being perceived by the patient or, 
in any case, causing it to arrive greatly attenuated. 
The same result can also be achieved, for eXample, 
by means of an infusion pump Which can send a drug 
Which has an immediate effect (eg a recently inves 
tigated drug, conopeptide, With effectiveness 100 
times greater than morphine) to the appropriate sites 
of the nerve endings affected by the shock in order to 
cancel out the perception of the pain. 

[0036] The instrument for implementing the system pro 
posed is made up essentially as shoWn by the simpli?ed 
block diagram Which shoWs its main components. 

[0037] 
[0038] A sensors for detecting ?brillation, 

In FIG. 1, the various blocks represent: 

[0039] B ?brillation or tachycardia recognition circuit, 

[0040] C programmable nerve stimulator or analgesic 
drug infusion pump, 

[0041] D neural electrode system for the spinal column, or 
catheter for the infusion of the analgesic drug, 

[0042] E quickly prepared electric-shock generator, and 

[0043] F de?brillation electrode system. 
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[0044] The sequence of operation is as follows. The circuit 
B recognizes the presence of ?brillation by means of the 
sensors A Within a time no longer than 2 sec. When recog 
nition has taken place, a signal starts the nerve stimulator (or 
the infusion pump) C Which produces the gate effect in the 
nervous system involved in receiving the expected pain 
signals, by means of the spinal electrodes (or the infusion 
catheter) D. At the same time, the quick shock-energy 
generator E charges the capacitor Which stores the energy 
Within a time less than or equal to 3 sec. If the circuit B 
con?rms ?brillation, the discharge is delivered at a time no 
longer than 4-5 sec. after recognition. 

[0045] The solutions set out in points a), b) and c) 
described above are thus achieved: 

[0046] quick recognition of ventricular ?brillation; 

[0047] immediate saturation of the pain-conduction 
pathWays; and 

[0048] de?brillation at times close to the onset of the 
arrhythmia, Within the ?rst 5 seconds. 

[0049] The various components of the proposed system 
can be formed by solutions already existing in various 
implantable de?brillator models and spinal-chord nerve 
stimulators (or drug infusers) Which have already been 
produced. 

[0050] The detection of ventricular ?brillation With regard 
to its electrical component has noW been established and it 
is proposed herein to supplement it by means of a second 
sensor, for example, a mechanical sensor so as to be able to 
recogniZe the type of arrhythmia With certainty Within a very 
short time. The stimulation parameters of nerve stimuli, 
Which are generally used to treat long-term pains, have to be 
adapted to the need to prevent the propagation of a pain 
Which is expected, sudden and of short duration, at least With 
regard to its cause. Any infuser must be designed to deliver 
an analgesic drug With immediate effect. The generator and 
supplier of the electric shock must be put into operation in 
a very short time as is, hoWever, already provided for in the 
latest generations of de?brillators. Naturally, the entire 
device Which forms the proposed system can preferably be 
?tted in a single implantable container although this is not 
functionally necessary as long as the various functions are 
interconnected electrically or electromagnetically. 

[0051] The block diagram of FIG. 2 Will be considered in 
order to describe a possible embodiment of the system in 
greater detail. The sensors 1 and 2 constitute the arrhythmia 
detection and recognition system. The electric sensor 1 
analyses the electrical signal of the heart Which enables the 
presence of ventricular tachycardia to be distinguished from 
ventricular ?brillation, by considering, for example, the 
aroma frequency of the complexes and the regularity of the 
period and amplitude of the heart signals. The electrical 
diagnoses Which, in some cases, could be uncertain, can be 
con?rmed With the use of a mechanical (or electromechani 
cal) signal, for measuring, for example, systolic pressure, 
Which is practically Zero in ventricular ?brillation, or con 
tractility, Which is easily detectable by means of recently 
proposed implantable transducers, or by rheography, or heart 
noise. Reference may be made, for example, to the docu 
ments EP-A-0 515 319, EP-A-0 582 162, EP-A-0 655 260, 
EP-A-0 770 406 and EP-A-0 778 049. 
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[0052] The algorithm Which can be implemented With 
systems of this type enables ventricular tachycardia to be 
distinguished from ventricular ?brillation; in fact in ven 
tricular tachycardia, neither the pressure nor the contractility 
become Zero, although their values are much loWer than the 
normal sine function and amplitude and frequency may be 
irregular; With ventricular ?brillation, on the other hand, the 
pressure and contractility fall practically and abruptly to 
Zero and the heart noise is almost non-existent. 

[0053] The circuit represented by block 3 is provided for 
processing the data obtained by 1 and 2 by an algorithm 
Which, as stated above, recogniZes the type of arrhythmia, 
providing a signal indicating the presence of ventricular 
?brillation or ventricular tachycardia to doWnstream cir 
cuits. If the arrhythmia recogniZed is ventricular ?brillation 
the proposed system starts block 4 and block 8 together. 

[0054] In this embodiment, block 4 represents, by Way of 
non-limiting example, the nerve stimulator assembly the 
stimulating electrodes 6 of Which are inserted in the spinal 
chord in positions in Which the closure of the gate Will 
cancel out the transmission of the pain signals coming from 
the heart region and from the surrounding muscles. The drug 
infuser may be used in similar manner. The functional 
characteristics of block 4 are knoWn to experts in the art and 
are programmed in a manner such that the nerve stimulation 
effect is immediate (usually from 0.5 to 1 sec. delay) and 
effective for the region affected. 

[0055] Block 8 represents the system for the storage of the 
shock energy, Which consists in charging a capacitor such as 
that normally used in ICDs, contained in block 9. The main 
characteristic of block 8 is that it can charge the capacitor, 
Which usually has a capacitance of betWeen 80 and 180 pF, 
to the maximum energy of 25-30 J Within a time less than or 
equal to 3 seconds. The short charging time is important for 
the purposes of the invention; it has already been achieved 
in the design of implantable de?brillators currently in pro 
duction. 

[0056] The circuit 5 con?rms the presence of ventricular 
?brillation about 4-5 seconds after the recognition effected 
by 3. In this case, the circuit of block 9 provides for the 
emission of a shock With the electrical characteristics (Wave 
form, duration, etc.) required and programmed by the opera 
tor. The shock is delivered by means of the electrode system 
(endocavitary or epicardial) 11 Which comprises the de?bril 
lation electrodes and those for the pre-selected programmed 
stimulation for any ventricular tachycardia. 

[0057] In fact, if the arrhythmia is recogniZed as ventricu 
lar tachycardia, a signal is sent to block 10 Which comprises 
a programmable anti-tachycardia stimulator Which can 
deliver the pre-selected stimulation program for tach 
yarrhythmia and implement the algorithms normally used 
for this treatment such as, for example, burst, premature 
extra-stimuli, overdrive. Block 10 is also capable of deliv 
ering a normal stimulation in the event of stoppage or 
asystole after de?brillation or cardioversion so as to promote 
the re-establishment of a possible sinusoidal rhythm. The 
programmed stimulation is delivered by means of the elec 
trode system 11. 

[0058] Block 7 consists of a circuit provided for creating 
blanking Which electrically excludes both the anti-arrhyth 
mic pacemaker 10 and the nerve stimulator 4 from normal 
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operation in order, as far as possible, to protect the electronic 
circuits from the shock of the de?brillation signal Which 
could damage them because of its high energy. The blanking 
signal is applied for a time slightly greater than the total 
duration of the shock pulse; a duration of about 20-30 
mseconds, starting from the leading edge of the shock itself 
or a feW mseconds earlier, Will normally suf?ce. For the 
same reason and as is normally the case, the electrode 
systems 1, 2 and 6 must be protected from discharges greater 
than about 20 Volts, for eXample, by means of semiconduc 
tor devices Well knoWn in electronics. 

[0059] The system proposed up to noW can also be used 
With a feW modi?cations in the case of atrial ?brillations. In 
this case, there is no need for early intervention, since this 
arrhythmia is disabling but not fatal. It is, hoWever, impor 
tant to try to prevent the painful sensation caused by the 
electric shock since this Will take place When the patient is 
conscious. In the case of atrial cardioversion, the difference 
factors also render the production of the cardioverter easier 
and less critical. The energy required for atrial cardioversion 
is much loWer than that required for ventricular de?brilla 
tion; normally from 1 to 10 Joules suf?ces. The charging of 
the capacitor for the shock can take place over longer 
periods, thus requiring a loWer charge-generator poWer. To 
prevent pro-arrhythmic effects Which could lead to ventricu 
lar ?brillation oWing to the delivery of the shock in the 
period of ventricular vulnerability, the shock is synchroniZed 
With the patient’s QRS. 
[0060] In vieW of the similarities betWeen the tWo de?bril 
lation methods, it is thus possible to design a single device 
Which can be programmed With the tWo different algorithms, 
the sole change in the hardWare being in the electrode 
system 11 of FIG. 2. The time sequences of the interventions 
of the various components Which are characteristic of the 
proposed system are shoWn schematically in FIG. 3 for 
ventricular ?brillation and in FIG. 4 for atrial ?brillation. 

[0061] FIG. 3A describes operation during persistent ven 
tricular ?brillation. Recognition system 3 notices the ven 
tricular ?brillation at time 20 and immediately starts nerve 
stimulator 4 and the charging of capacitor 8. At the same 
time, checking system 5 checks that arrhythmia is present. 
Capacitor 8 Will already be charged at time 21. At time 32 
programmed for the emission of the shock, blanking circuit 
7 protects the circuits With a signal of duration 24 Which is 
greater than discharge time 22, stimulator 4 also being 
prevented for the period 23. Immediately afterWards, circuit 
9 delivers shock 22 Which should interrupt the ventricular 
?brillation. Nerve stimulator 4 Will continue to protect the 
patient from the pain for a programmable period Which may 
be as long as a feW minutes. 

[0062] FIG. 3B shoWs a case of ventricular ?brillation 
Which disappears naturally at a time earlier than that pro 
grammed for the discharge. After the start at time 25 Which 
triggers stimulator 4 and charging circuit 8, the ventricular 
?brillation disappears at time 26, and all of the circuits are 
reset. 

[0063] FIG. 3C gives an eXample in Which ventricular 
tachycardia occurs. At time 27, circuit 3 recogniZes the type 
of arrhythmia as ventricular tachycardia and activates anti 
arrhythmic stimulator circuit 10 Which starts to deliver 
stimuli in accordance With the programmed algorithms. 

[0064] If these stimuli are effective, the ventricular tachy 
cardia Will be stopped and circuits 3 and 10 Will be reset. If, 
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hoWever, the treatment With anti-arrhythmic stimulator cir 
cuit 10 is not effective, after the delivery of a certain number 
of programs (3-5 times in succession) circuit 3 Will start both 
spinal cord stimulator (SCS) generator 4 and the capacitor 
charging circuit 8 at time 28 up to the time at Which the 
programmed energy 25 is reached. At the time 33, as in the 
case described in FIG. 3A, blanking signal 31 Will start and 
Will protect the circuits of the system during the shock for 
period 34. The delivery of shock 30 Will cancel out the 
arrhythmia and the system Will be reset. 

[0065] FIG. 4 shoWs the sequence of operation of the 
various blocks in the case of atrial ?brillation. Also this 
refers to FIG. 2. 

[0066] Recognition system 3 detects atrial ?brillation at 
time 40. At the same time, the charging of the capacitor by 
block 8 is started, the programmed energy being reached 
after time 46 Which may even be one minute. At the same 
time, or at time 41 after the recognition of the atrial 
?brillation, nerve stimulator 4 starts the stimulation. Check 
ing system 5 checks the existence of atrial ?brillation. 

[0067] At time 42, a fraction of a second before the shock, 
the blocking of the blanking unit is sWitched on for time 45 
Which lasts until a feW hundred milliseconds after the shock. 
During time 45, the circuits of blocks 3, 4 and 5 are 
prevented and/or protected against the shock energy Which 
is propagated through the patient’s body. During time 45, the 
cardioversion electric shock is delivered and is synchroniZed 
With the patient’s QRS by blocks 3 and 5. Circuits 3 and 5 
then become active again in order to monitor the patient and 
nerve stimulator 4 continues in accordance With the program 
setting. 

What is claimed is: 
1. Amethod of electrically de?brillating a heart, compris 

ing: 

(a) sensing a heart arrhythmia; 

(b) stimulating the spinal column to produce an analgesic 
effect; and 

(c) delivering an electrical shock to de?brillate the heart. 
2. A method of electrically de?brillating a heart as in 

claim 1, Wherein the step of stimulating the spinal column 
comprises saturating the pathWays of the pain caused by the 
shock by the gate control method. 

3. A method of electrically de?brillating a heart as in 
claim 1, Wherein the step of delivering the electrical shock 
is synchroniZed With the patient’s QRS. 

4. A method of electrically de?brillating a heart as in 
claim 1, Wherein a blanking circuit is provided, the blanking 
circuit generating a signal Which can protect the other 
circuits from the electrical shock, the blanking circuit being 
activated prior to the delivery of the shock and termninating 
after delivery of the shock. 

5. A method of electrically de?brillating a heart as in 
claim 1, Wherein the arrhythma is a ventricular ?brillation. 

6. A method of electrically de?brillating a heart as in 
claim 5, Wherein the step of sensing the ventricular ?bril 
lation comprises sensing Within 2 seconds from the start of 
the ventricular ?brillation an electrical signal from the heart 
having an average frequency of greater than 280-300 beats 
per minute With irregularities in period and amplitude and 
sensing a stoppage of pumping of the heart. 
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7. A method of electrically de?brillating a heart as in 
claim 5, Wherein the step of delivering the electrical shock 
comprises delivering the electrical shock no longer than 
three seconds after sensing the ventricular ?brillation. 

8. A method of electrically de?brillating a heart as in 
claim 5, Wherein the step of stimulating the spinal column to 
produce an analgesic effect comprises infusing an analgesic 
drug immediately upon sensing the ventricular ?brillation. 

9. A method of electrically de?brillating a heart as in 
claim 5, Wherein the step of stimulating the spinal column to 
produce an analgesic effect comprises electrically stimulat 
ing a nerve immediately upon sensing the ventricular ?bril 
lation. 

10. A method of electrically de?brillating a heart as in 
claim 5, Wherein the step of stimulating the spinal column 
comprises saturating the pathWays of the pain caused by the 
shock by the gate control method. 

11. A method of electrically de?brillating a heart as in 
claim 5, Wherein a blanking circuit is provided, the blanking 
circuit generating a signal Which can protect the other 
circuits from the electrical shock, the blanking circuit being 
activated prior to the delivery of the shock and terminating 
after delivery of the shock. 

12. A method of electrically de?brillating a heart as in 
claim 1, Wherein the arrhythmia is an atrial arrhythmia. 

13. A method of electrically de?brillating a heart as in 
claim 12, Wherein the step of sensing the arrhythmia alloWs 
sufficient time to verify the stability of the arrhythmia. 

14. A method of electrically de?brillating a heart as in 
claim 12, Wherein the step of delivering the electrical shock 
may take up to one minute from sensing the arrhythmia, and 
the electrical shock is betWeen 1 and 10 Joules. 

15. A method of electrically de?brillating a heart as in 
claim 12, Wherein the step of stimulating the spinal column 
occurs at least tWo seconds before the electrical shock. 

16. A method of electrically de?brillating a heart as in 
claim 12, Wherein the step of delivering the electrical shock 
is synchroniZed With the patient’s QRS. 

17. A method of electrically de?brillating a heart as in 
claim 12, Wherein the step of stimulating the spinal column 
comprises saturating the pathWays of the pain caused by the 
shock by the gate control method. 
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18. A method of electrically de?brillating a heart as in 
claim 12, Wherein a blanking circuit is provided, the blank 
ing circuit generating a signal Which can protect the other 
circuits from the electrical shock, the blanking circuit being 
activated prior to the delivery of the shock and terminating 
after delivery of the shock. 

19. A method of electrically de?brillating a heart as in 
claim 1, Wherein the arrhythmia is ventricular tachycardia. 

20. A method of electrically de?brillating a heart as in 
claim 19, Wherein the step of sensing the ventricular tachy 
cardia comprises sensing an electrical signal from the heart 
beating up to 300 beats per minutes, Wherein the beats have 
substantially constant frequency and amplitude, and further 
sensing an attenuated and/or irregular blood ?oW Without 
stoppage of the heart. 

21. A method of electrically de?brillating a heart as in 
claim 19, further comprising the step of applying a pacing 
electrical stimulus as a ?rst treatment and, if this is unsuc 
cessful after a programmed number of attempts, delivering 
a loW energy cardioversion shock. 

22. A method of electrically de?brillating a heart as in 
claim 19, Wherein the step of stimulating the spinal column 
comprises saturating the pathWays of the pain caused by the 
shock by the gate control method. 

23. A method of electrically de?brillating a heart as in 
claim 19, Wherein a blanking circuit is provided, the blank 
ing circuit generating a signal Which can protect the other 
circuits from the electrical shock, the blanking circuit being 
activated prior to the delivery of the delivery of the shock 
and terminating after delivery of the shock. 

24. A method of electrically de?brillating a heart as in 
claim 1, Wherein the step of stimulating the spinal column 
comprises infusing an analgesic drug With immediate effect. 

25. A method of electrically de?brillating a heart as in 
claim 1, Wherein the step of sensing the arrhythmia com 
prises sensing the arrhythmia through electrical, mechanical, 
or electromechanical impulses. 


