
1             0 036 742                       2 Description
the possibility for interaction among drugs is considerable, and
anesthetics are no exception. Field of the Invention
Further, straightforward reactions may be genetic This invention relates to
alleviation of patient  in origin, such as perhaps may be true of malig-
sensation during surgery, in particular through    5    nant hyperpyrexia
during anesthesia. It is an the vehicle of combined application of
anesthetic  object of the present invention to minimize unto- agents and
transcutaneous nerve stimulation.       ward reactions occasioned by plural
anesthesia agents, or with other drugs or agents. Another Background of the
Invention and Prior Art          problem presented to the anesthetist in
particular At one time the crucial phase of surgical illness   10   but
also to the surgical team, in general, is was thought to be the anesthesia
itself, with the  presented by the habitual user of drugs or al- chance of
survival depending in large measure      cohol, who may have vastly altered
tolerance to upon the patient's response to anesthetic agent.   drugs in
general and anesthetics in particular. More modern thought holds that while
the para-      It is a summary object of the present invention meters of
anesthesia during the operation are of   15  to enable the
anesthesiologist, attending physi- high importance, pre-anesthesia and to
perhaps a   cians, and the surgical team to properly and greater extent
post-anesthetic care plays a great  adequately conduct a surgical
procedure, allevi- part in determining whether the outcome will be    ate
patient discomfort or sensation, and maintain satisfactory. It is an object
of the present inven-  the patient after surgery, while minimizing risks,
tion to facilitate the perioperative anesthesia and   20   trauma, untoward
drug interaction, and asso- analgesia treatment continuum. Modern practice
ciated occasional adverse effects of anesthesia. dictates choice of an
anesthetic agent and proce- dure based upon several relevant risk
considera-   Summary of the Invention tions, including the age, prior
anesthetic experi-  In accordance with the principles of the present ence
and emotional condition of the patient,  25   invention, the hazards
attendant to administration habits and skill of the surgeon, the patient's
of anesthetic agents are vastly reduced by pro- physical position required
for the procedure, and  cedures which permit considerable decrease in the
need to avoid agents or techniques which can   the amount of anesthetic
agents administered. In unjustifiably be implicated if a complication were
particular, the principles of the present invention to arise. Indeed, the
asthenic, the elderly, and the   30   are based on joint administration of
transcuta- chronically ill will generally require minimal anes-  neous
electrical nerve stimulation and anesthetic thesia virtually irrespective
'of the other con-   agents, with a high degree of local pain alleviation
ditions. Even the robust, however, who generally   being accomplished
through the transcutaneous will tolerate higher levels of anesthetic
concen-  stimulation, and the balance of desired anesthetic tration, often
will benefit from relatively minimal   35   effects being taken up by the
anesthetic agents. though adequate concentrations of anesthetic.        The
area of prospective incision is prepared, It is a further object of the
present invention to  and sterile transcutaneous electrodes are adhered
allow  minimum  administration of anesthetic       to the patient proximal
to the enervation loci of agents. The evolution of anesthetic practice has
the prospective incision. Electrical stimulation is progressed to ever more
complex physiological   40   commenced, at maximum levels which the pa-
mechanisms, and a huge variety of agents,          tient tolerates
comfortably. Thereupon, anesthe- administrative techniques, and  brands.
For       tic agents are applied, which as desired may example, originally
the anesthesia choice lay      include inhaled gaseous agents, intravenous
among ether, nitrous oxide, or chloroform,         agents,ormuscle
relaxants. When the desired straightforwardly  administered  with  simple
45   effects and procedures are completed (e.g., intu- devices. More
recently, with proliferation of      bation, loss of consciousness,
specified level of highly specialized agents, it has become standard
general anesthesia, or the like), the intensity of practice to give
combinations of agents in a       electrical stimulation is increased to
the higher of balanced technique, each agent for a specific     the maximum
available stimulation amplitude, or purpose - regional anesthesia for
analgesia and   so   just short of the point of involuntary muscle muscle
relaxation, an appropriate agent adminis-   contraction (tetany). Upon such
maximization of tered intravenously for loss of consciousness, and  the
effect of stimulation, the balance of the re- for a suitable inhalant for
maintenance of uncon-  quired alleviation of sensation is achieved by
sciousness. Not surprisingly, proliferation of     maintenance of
anesthetic agent administration, anesthetic agents, and administration of a
combi-   55   but typically at levels vastly lower than those nation of
agents in balanced technique, each       which would be required if the
transcutaneous agent for a specific purpose, increases the risk of
stimulation were not employed. untoward reactions by the patient. Indeed,
some studies have indicated that 13% of patients ad-    Best Mode of
Carrying Out the Invention mitted to a medical ward suffer some kind of
60    The concept of transcutaneous electrical nerve unusual drug reaction,
and many are admitted to    stimulation is rapidly becoming an accepted
pro- the hospital for that reason alone. The average    cedure for
post-operative applications, as well as out-patient was found to take about
six different  for alleviation of chronic pain, such as of the drugs
habitually, while the very ill hospitalized  lower back. For example, U.S.
Patent 3,911,930 



patient may be given as many as twenty. Thus,   65   entitled METHOD AND
STRUCTURE OF PRE- 2    3                   0 036 742                      4
VENTING AND TREATING lLEUS, AND REDUC-              processing techniques
which unobtrusively and ING ACUTE PAIN BY ELECTRICAL PULSE STIMU-
without hazard allow for joint operation of the LATION, of Hagfors, et al,
which is assigned to the  interference source, and the interfered with
assignee hereof, describes and claims the utilize-  monitoring equipment.
It is anticipated that the tion of transcutaneous electrical nerve stimula-
5    incorporation of transcutaneous nerve stimula- tion for pain control.
Other patents and applica-   tion equipment into surgery suites will
occasion tions of the assignee hereof and of others relate to  the same
sorts of solutions if and when the inter- various improvements in the field
of transcuta-     ference problems occur. neous stimulation, including
improvements to the      Preparation for surgery is to include the
electronics and signal processing aspects thereof,   to   application of
sterile transcutaneous electrodes and to the composition and configuration
of elec-   proximal to the enervation loci of the prospective trodes which
are capable of administering the       incision. That is, it is desired
that the electrodes stimulating signals to the subject. The former
generally overlay the nerve systems which serve class of improvements,
dealing with signal pro-     the site of the incision. In a preferred
approach, cessing improvements and electronics, include    is   the
electrodes of the sort also used conven- provision for scanning, (i.e.,
continuous variation,  tionally for post-operative pain control, and are
through prescribed ranges, of pulse height, pulse   applied in a fashion
whereby they can continue to width, and pulse frequency for optimization of
be used for pain control after the surgery has efficacy), alternating of
pulse polarity, shaping of  been completed. A superior product which is
individual pulses themselves, and provision of   20   available for this
purpose is the electrode which is bursts of short duration pulses,
separated by time  currently available for Stimtech, Inc. of Minne- periods
of different character. Improvements in     apolis, Minnesota under the
trade designation "S- the latter class, relating to the electrodes them-
20 POST OPERATIVE ELECTRODE". Such elec- selves, make provision for
conductive adhesive      trodes demonstrate  excellent uniformity  of gels
ofsyntheticand natural composition, layered    25   charge distribution in
the range of 1500 Nano composite structures for strength and desired
Coulombs per square centimeter to 5 Nano current density characteristics,
and a variety of   Coulombs per square centimeter, which is a coupling
techniques which enhance operation but     preferred charge density range
for application. which foster economical re-use of certain more        Also
for purposes of application of the present expensive  portions  and
disposability  of   30   invention, a variety of nerve stimulating equip-
economically less significant portions of the       ment is suitable, with
operation being from 3 to system.
150 pulses per second in frequency, from 20 to It is anticipated that
transcutaneous electrical  400 microseconds in pulse duration (although the
nerve stimulation may be achieved in accordance     range of 250 to 400
microseconds in practice with the ever developing state of the art, in
terms    35   seldom is used), and an amplitude range up to 60 of
electronics, power sources, electrode structure  milliamperes. It is
further contemplated that the and materials, and signal processing
techniques.    state of the art signal processing may be utilized, That is,
it is anticipated that to the extent that  such as combinations of bursts
with or without improvements occur generally in the field of
alternating polarity; frequency, amplitude, and transcutaneous stimulation,
they will likewise be   40   duty cycle scanning, and the like. The afore-
applicable and advantageous in accordance with      mentioned Stimtech,
Inc. of Minneapolis, Minne- the principles of the present invention,
whereby    sota, among others, has several nerve stimulater they are
applied conjunctively with anesthetic      models commercially available
which meet the agents.
aforementioned desired parameter ranges. It is to be noted that it is
undesirable for the    45  It is to be noted that the state of anesthesia
transcutaneous nerve stimulation to provide         administration art is
one which, although quite spurious interference with associated monitoring
sophisticated, nevertheless is largely empiracal. or surgical equipment
being utilized in the oper-   Thus, in terms of general, all embracing
rules, it is ating theater, and to  the extent that such inter-  difficult
if not impossible to derive rules whereby ference takes place, is evident
that provision    so   particular agents, or combinations of agents, are
should be made to eliminate the untoward effects    to be applied for a
given procedure, or for a of the interference. For example, it has been
patient with given personal and demographic found that spurious interaction
of transcutaneous   characteristics. Correspondingly, it is equally nerve
stimulation  equipment with  electro-        difficult to render such
formulations. Neverthe- encephalograph or electrocardiograph equip-   55
less, as the following examples show, it is be- ment equipment may be
minimized by coordinat-       lieved generally true that application of the
ing their operation with the stimulating unit, and  present invention
provide opportunity for sub- utilizing conventional sample and hold proces-
stantial reduction of anesthetic agents to be ad- sing techniques for the
monitoring equipment.       minstered in combination with transcutaneous 



Similar approaches have in the past been em-   60   nerve stimulation, as
opposed to that which ployed in the operating room with respect to
would be required in the absence of such stimula- other sources of
interference (e.g., electrocautery  tion. Indeed, in many instances, the
anesthetic instruments) which are known to generate spuri-      agent was
administered  in sufficiently  low ous interference signals. Those skilled
in the art  dosages that the condition  of the patient was have developed
numerous shielding and signal   65   more akin to "amnesia" than to
general anes- 3    5                  0036742                        6
thesia" as such. For purposes of the instant      tion, 190 mg of Pentothal
and 2 cc of intravenous disclosure, the term  "general anesthesia" is
Sublimase was administered. A slow infusion of utilized, intending to
embrace any such depth of  Anectine, total dose 400 mg was given during the
anesthesia as may be required, together with      2 hours and 10 minutes of
surgery to maintain transcutaneous stimulation, in order to render the    5
muscle relaxation. patient insensate to  the  procedure  being         This
anesthetic technique included the initiation followed, including but not
limited to such in-    of transcutaneous electrical nerve stimulation
stances where patient unconsciousness is de-      with electrodes placed
near the mid-axillary line sired. In the following examples, brand name
bilaterally and at the levels of the 4th and 12th anesthetics are utilized,
but without intention of   to  thoracic nerves. General anesthesia was
induced limitation to such brands.                        with the
Pentothal and the Anectine was adminis- tered to allow endotracheal
intubation. After this, anesthesia was maintained at a minimal level
Example I                         using intravenous Sublimase and a mixture
of Placebo                                      15   Nitrous Oxide and
oxygen. Although the anes- 41  year old  female  having  exploratory
thesia was kept at a level allowing frequent spon- laparotomy,
salpingo-oophretcomy, extraperi-      taneous movement of the arms and
legs, there tonealization of the right ureter and incidental   was
satisfactory relaxation of the abdominal appendectomy. This patient
required 500 mg of      musculature without the necessity to continue
intravenous Sodium Pentothal, 34 cc of intra-   20   intravenous Anectine
during the procedure. venous Sublimase and in addition, a continuous
Following the procedure, anesthesia was termi- IV infusion of Anectine to
maintain muscular       nated as the skin was closed and the patient was
relaxation.                                        sufficiently reactive to
move voluntarily to the stretcher from the operating table. It was the
Example 1A                                   25   estimate of the
anesthesiologist in attendance 27 year old female having cystoscopy and
retro-  that three to four times the amount of anesthetic grade studies
done prior to the initiation of intra-  agents actually supplied would
normally be operative transcutaneous neuro stimulation. Dur-   utilized for
such procedure and that the additional ing that phase of the procedure,
which lasted for  requirement of continuous muscular paralysis one and a
half hours, the patient required 375 mg    30   would have been essential
for exploration and of Pentothal and 2% Ethrane and in addition, 2 cc
closure of the abdomen. of intravenous Sublimase and an Anectine infu- sion
for muscular relaxation. In the second portion of the procedure, which
Example II included exploratory laparotomy and chole-   35   Placebo
cystectomy, transcutaneous nerve stimulation        74  year  old  male
having  exploratory was utilized on a continuous basis. No Sodium
laporotomy, lysis of adhesions, take-down of Pentothal or Sublimase were
required, and the     stenotic Bilroth II anastomosis with conversion to
concentration of Ethrane was decreased to .5%.     a Roux-Y
gastrojejunostomy. Despite efforts to Through such second portion, no
increase in the   40   maintain a very light anesthesia due to the
reactivity of the patient was perceived.           patient's age and
generally poor medical status, anesthetic requirements were a total of 750
mg of Example 1B                                         Sodium Pentothal
and 13 cc of intravenous Sub- 34 year old  female  having  exploratory
limase as well as 8 mg of intravenous Pavulon for laparotomy and
cholecystectomy. Stimulation   45   muscle relaxation. In spite of the
amounts of with  intraoperative transcutaneous electrical     medications
given, the anesthetic level was sub- nerve stimulation was initiated
immediately        optimal and relaxation poor. following induction of
anesthesia. Total operative anesthesia requirements were induction with 600
Example 2A mg of Penthothal administered prior to stimula-   50  76 year
old Caucasian male having cholecys- tion and intubation. Total operative
requirement  tectomy, exploratory laparotomy, duodenotomy, of 5 cc of
Sublimase, the first 2 cc being given   sphincterotomy, and
sphincteroplasty with re- during anesthetic induction and prior to stimula-
moval of obstructing common duct stone. Anes- tion. A slow infusion of
Anectine with total dose  thesia  induction  was  performed  following 



300 mg was given during the operative procedure   55   adminstration of 10
mg of IV Valium, 2 cc of IV to maintain muscle relaxation.
Sublimase and 4 mg of IV Pavulon. Trans- cutaneous stimulation was
initiated immediately Example 1C
following induction. Subsequently, total anes- 36 year old female
undergoing exploratory       thesia administered during 2 hours and 40
laparotomy, vagotomy and pyloroplasty follow-   60   minutes surgery
included 10 mg of IV Valium, 2 ing perforation of an acute duodenal ulcer.
Trans-  mg of IV Pavulon and 375 mg of Sodium pento- cutaneous stimulation
was begun immediately       thal. Although some movement of the extremities
following induction of anesthesia. During intuba-  was noted during the
operative procedure, ab- tion, 375 mg of Sodium Pentothal and 2 cc IV Sub-
dominal relaxation was satisfactory throughout. limase was administered.
Following the initiation   65 4    7       0 036 Example lll             of
20 to 400 micro seconds, and an amplitude Placebo
variable up to 60 milliamperes; and 25 year old male having repair of left
inguinal   2) a general anesthetic agent, for simultaneous hernia,
recurrent  Anesthetic requirements during  separate or sequential use in
preparing a patient the 1 hour and 15 minute operative procedure    5
for surgery or for alleviating sensation during included 625 mg of
Pentothal, 6 cc of IV Subli-   surgery. mass, and a slow Anectine drip with
100 mg total    2. A combination according to claim 1, wherein dose.
the stimulation apparatus is adapted to emit pulses having a charge density
of 5 to 1550 nano- Example 3A                                   10
coulombs per square centimeter. 56 year old male having repair of left
inguinal   3. A combination according to claim 1 or claim hernia; during
the entire 1 hour and 15 minute    2, wherein the stimulation apparatus is
adapted to procedure, transcutaneous nerve stimulation was   emit
intermittent bursts of stimulating pulses. applied. Total anesthetic
required was 200 mg       4. A combination according to any one of Sodium
Pentothal and 4 cc of IV Sublimase, with   15   claims 1 to 3, wherein the
stimulation apparatus is relaxation satisfactory without any additional
adapted to emit successive pulses of alternating muscle relaxants.
polarity about a datum level. 5. A combination according to any one of
Example 3B                                        claims 1 to 4 wherein the
anesthetic agent is an 21 year old female having repair of umbilical   20
intravenous agent. hernia. During the entire 1 hour operative time,    6. A
combination according to claim 5, wherein transcutaneous electrical nerve
stimulation was   the anesthetic agent is sodium pentothal. applied. Total
anesthetic requirements were 375 g   7. A combination according to any one
of Pentothal and 2 cc Sublimase. Muscle relaxants    claims 1 to 6 further
comprising an intravenous were discontinued following induction of the  -
25    muscle relaxant for application to the patient anesthesia, with no
further relaxants necessary   simultaneously with the electrical
stimulation and for satisfactory relaxation.                      the
anesthetic agent. Example 3C
Patentanspruche 37 year old male having bilateral inguinal   30
herniorrhaphy and vasectomy, with a 1 hour and      1. Eine Kombination,
umfassend: 55 minute operative time. Anesthesia was in-        1) eine
Vorrichtung fur die transkutane elek- duced using 350 mg IV Sodium
Pentothal and 100    trische  Nerven-Stimulation  (TENS) zur An- mg IV
Anectine with [err]% Ethrane.                  wendung von TENS an
wenigstens einem in be- Following induction, transcutaneous electrical   35
Zug auf eine Einschnittstelle proximal gelegenen nerve stimulation was
initiated. Subsequent to    Punkt, wobei die Vorrichtung so ausgebildet
ist, utilization of the stimulation, Anectine was not  [err] sie
nervenstimulierende Elektrizitatsimpulse necessary for satisfactory
relaxation. Pentothal,  mit einer innerhalb des Bereiches von 3 bis 150
total dosage after induction, was merely 75 mg,   Impulsen je Sekunde
veranderbaren Frequenz, and Ethrane concentration was reduced to one-   40
einer innerhalb des Bereiches von 20 bis 400 half of one per cent, and
subsequently to one-    Mikrosekunden veranderbaren impulsdauer und quarter
of one percent. Although the patient      einer bis zur 60 Milliampere
veranderbaren moved his extremities somewhat during the pro-    Amplitude
aussendet; und cedure, muscle relaxation in the operative area     2) ein
allgemeines anasthetisches Mittel, fOr was satisfactory during the time of
stimulation.    45   den gleichzeitigen, getrennten oder anschlie[err]- The
foregoing examples demonstrate vastly       enden Gebrauch bei der
Vorbereitung eines Pa- reduced requirements for anesthetics, due to
tienten fur eine Operation oder zur Empfindungs- utilization of
transcutaneous nerve stimulation in  verminderung wahrend der Operation.
combination therewith. It is to be understood that  2. Eine Kombination
nach Anspruch 1, bei the foregoing sets forth preferred and illustrative
50   welcher die Stimulationsvorrichtung befahigt ist, 



embodiments of the principles of the present      Impulse mit einer
Ladungsdichte von 5 bis 1550 invention, but that numerous alternatives
within  Nanocoulomb/cm2 auszusenden. the scope of the claims will occur to
those of      3. Eine Kombination nach Anspruch 1 oder ordinary skill in
the art.                        Anspruch 2, bei welcher die
Stimulationsvorrich- 55   tung befahigt ist, intermittierende Bursts von
Claims                                            stimulierenden Impulsen
auszusenden. 4. Eine Kombination nach einem der Anspruche 1. A combination
comprising:                    1 bis 3, bei welcher die
Stimulationsvorrichtung 1) a transcutaneous electrical nerve stimulation
befahigt ist, aufeinanderfolgende Impulse mit um (TENS) apparatus for
applying TENS to at least   60   einen Bezugspegel wechselnder PolaritAt
auszu- one point proximal to a site of incision, the     senden. apparatus
being arranged to emit nerve stimuEine Kombination nach einem der Anspruche
ing pulses of electricity having a frequency var-  1 bis 4, bei welcher das
anasthetische Mittel ein able within the range of 3 to 150 pulses per
intravenoses Mittel ist. second, a pulse duration variable within the range
65  6. Eine Kombination nach Anspruch 5, bei    0 036 742 Example 111
of 20 to 400  micro seconds, and an ampli Placebo
variable up to 60 milliamperes; and 25 year old male having repair of left
inguinal    2) a general anesthetic agent, for simultaneous hernia,
recurrent Anesthetic requirements during   separate or sequential use in
preparing a patient the 1 hour and 15 minute operative procedure    5
for surgery or for alleviating sensation during included 625 mg of
Pentothal, 6 cc of IV Subli-    surgery. mase, and a slow Anectine drip
with 100 mg total     2. A combination according to claim 1, wherein dose.
the stimulation apparatus is adapted to emit pulses having a charge density
of 5 to 1550 nano- Example 3A                                10    coulombs
per square centimeter. 56 year old male having repair of left inguinal
3. A combination according to claim 1 or claim hernia  during the entire 1
hour and 15 minute     2, wherein the stimulation apparatus is adapted to
procedure, transcutaneous nerve stimulation was    emit intermittent bursts
of stimulating pulses. applied. Total anesthetic required was 200 mg
4. A combination according to any one of Sodium Pentothal and 4 cc of IV
Sublimase, with   15   claims 1 to 3, wherein the stimulation apparatus is
relaxation satisfactory without any additional     adapted to emit
successive pulses of alternating muscle relaxants.
polarity about a datum level. 5. A combination according to any one of
Example 38                                         claims 1 to 4 wherein
the anesthetic agent is an 21 year old female having repair of umbilical
20   intravenous agent. hernia. During the entire 1 hour operative time,
6. A combination according to claim 5, wherein transcutaneous electrical
nerve stimulation was   the anesthetic agent is sodium pentothal. applied.
Total anesthetic requirements were 375 g    7. A combination according to
any one of Pentothal and 2 cc Sublimase. Muscle relaxants     claims 1 to 6
further comprising an intravenous were discontinued following induction of
the  25   muscle relaxant for application to the patient anesthesia, with
no further relaxants necessary    simultaneously with the electrical
stimulation and for satisfactory relaxation.                       the
anesthetic agent. Example 3C
Patentanspruche 37 year old male having bilateral inguinal   30
herniorrhaphy and vasectomy, with a 1 hour and       1. Eine Kombination,
umfassend: 55 minute operative time. Anesthesia was in-        1) eine
Vorrichtung fur die transkutane elek- duced using 350 mg IV Sodium
Pentothal and 100    trische  Nerven-Stimulation  (TENS) zur An- mg IV
Anectine with [err]% Ethrane.                   wendung von TENS an
wenigstens einem in be- Following induction, transcutaneous electrical   35
zug auf eine Einschnittstelle proximal gelegenen nerve stimulation was
initiated. Subsequent to     Punkt, wobei die Vorrichtung so ausgebildet
ist, utilization of the stimulation, Anectine was not   [err] sie
nervenstimulierende Elektrizitatsimpulse necessary for satisfactory
relaxation. Pentothal,  mit einer innerhalb des Bereiches von 3 bis 150
total dosage after induction, was merely 75 mg,   Impulsen je Sekunde
veranderbaren Frequenz, and Ethrane concentration was reduced to one-   40
einer innerhalb des Bereiches von 20 bis 400 half of one per cent, and
subsequently to one-     Mikrosekunden veranderbaren Impulsdauer Uand
quarter of one percent. Although the patient      einer bis zur 60
Milliampere veranderbaren moved his extremities somewhat during the pro-
Amplitude aussendet; und cedure, muscle relaxation in the operative area
2) ein allgemeines anasthetisches Mittel, fur was satisfactory during the
time of stimulation.    45   den gleichzeitigen, getrennten oder anschlieB-
The foregoing examples demonstrate vastly        enden Gebrauch bei der
Vorbereitung eines Pa- reduced requirements for anesthetics, due to
tienten fur eine Operation oder zur Empfindungs- 



utilization of transcutaneous nerve stimulation in  verminderung wahrend
der Operation. combination therewith. It is to be understood that   2. Eine
Kombination nach Anspruch 1, bei the foregoing sets forth preferred and
illustrative   50   welcher die Stimulationsvorrichtung befahigt ist,
embodiments of the principles of the present       Impulse mit einer
Ladungsdichte von 5 bis 1550 invention, but that numerous alternatives
within   Nanocoulomb/cm2 auszusenden. the scope of the claims will occur to
those of       3. Eine Kombination nach Anspruch 1 oder ordinary skill in
the art.                         Anspruch 2, bei welcher die
Stimulationsvorrich- 55   tung befahigt ist, intermittierende Bursts von
Claims                                             stimulierenden Impulsen
auszusenden. 4. Eine Kombination nach einem der Anspruche 1. A combination
comprising:                     1 bis 3, bei welcher die
Stimulationsvorrichtung 1) a transcutaneous electrical nerve stimulation
befihigt ist, aufeinanderfolgende Impulse mit um (TENS) apparatus for
applying TENS to at least   60   einen Bezugspegel wechselnder Polaritat
auszu- one point proximal to a site of incision, the      senden. apparatus
being arranged to emit nerve stimulat-    5. Eine Kombination nach einem
der Anspruche ing pulses of electricity having a frequency vari-  1 bis 4,
bei welcher das anasthetische Mittel ein able within the range of 3 to 150
pulses per      intravenoses Mittel ist. second, a pulse duration variable
within the range   65  6. Eine Kombination nach Anspruch 5, bei 5 i    9
0 036 742                       10 welcher das anasthetische Mittel
Natriumpente       2. Une combinaison salon la revendication 1, thal ist.
caracterisee en ce que l'appareil de stimulation 7. Eine Kombination nach
einem der Anspruche     est adapte pour emettre des impulsions ayant une 1
bis 6, weiterhin umfassend ein intravenoses      densite de charge entre 5
et 1550 nano-coulombs Muskelentspannungsmittel zur Verabraichung an    5
par centimetre carr6. den Patienten gleichzeitig mit der elektrischen
3. Une combinaison selon la revendication 1 ou Stimulation und mit dem
anasthetischen Mittel.     Ia revendication 2, caracterisee en ce que
l'appa- roil de stimulation est adapte pour emettre des Revendications
decharges  intermittentes  d'impulsions  de 10   stimulation. 1. Une
combinaison comprenant:                     4. Une combinaison salon l'une
quelconque des 1) un appareil de neuro stimulation electrique
revendications 1 a 3. caracterisee en ce qua transcutanee pour application
d'une  neuro        l'appareil de stimulation est adapte pour emettre
stimulation electrique transcutan6e en au moins    des impulsions
successives de polarite change- un point en amont du sige de l'incision,
I'appa-   15   ante autour d'un niveau de reference. reil etant regle pour
emettre des impulsions de      5. Une combinaison salon lune quelconque de
stimulation nerveuse d'electricite ayant une fre-  revendications 1 A 4
caracterisee en ce que I'agent quence variable dans les limites de 3 A 150
impul-  anesthesique est un agent intraveinaux. sions par seconde, une
duree d'impulsions varia-     6. Une combinaison selon la revendication 5,
ble dans les limites de 20 a 400 microsecondes et   20   caracterisee en ce
que I'agent anesthesique et le une amplitude variable allant jusqu'a 60
mlii-    thiopental sodique. amperes; et
7. Une combinaison selon l'une quelconque des 21 un agent anesthesique
gen6ral pour utilisa-   revendications 1 a 6 comprenant en outre un tion
simultanee separee ou sequentielle dans la    myorelaxant intraveinaux pour
application au pa- preparation du patient pour l'intervention chirur-   25
tient simultanement A la stimulation electrique et gicale ou pour le
soulagement de la sensibilite    l'agent anesthesique. pendant
l'intervention. 35 40 45 50 55 60 65 6    


