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Si de todos los medicamentos con los que contamos 
para dar una anestesia solo pudiera elegir 4, 

independientemente del tipo de cirugía, ¿cuáles 
elegiría?

1. Propofol

2. Ropivacaina

3. Opioides (fentanil, 
remifentanil, sufentanil)

4. Bloqueadores 
neuromusculares 
(rocuronio, cisatracurio)

5. Dexmedetomidina

6. Lidocaina

7. Sulfato de Magnesio

8. Ketamina
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LOCAL ANESTHETICS1
SINCE earliest times, those who have re-

sorted to surgery for the relief of their fellow
creatures, have desired to mitigate their pro-
cedures by the exclusion of pain. Generally
speaking, this has been brought about by a
complete abolition of consciousness, whence
the term anesthesia (" without sensation").
To those eases in which sensation is re-

moved by the application of a drug only at
the point of operation is applied the term local
anesthesia; substances used for this purpose
are termed local anesthetics. Some authori-
ties consider this designation inaccurate be-
cause during the employment of these sub-
stances consciousness is fully retained. They
might therefore be described as local analgesics
(" without pain ") but the other term has the
sanction of usage.

Historians cite abundant instances of the
employment in ancient times of general
anesthesia, the oldest being a case of removal
of a rib. For this purpose we are told that
"the Lord God caused a deep sleep to fall
upon Adam," the patient. The commonest of
the age-old general anesthetics are alcohol
opiates and mandragora, all of which were
given separately or mingled with other in-
gredients.

Local anesthesia, on the other hand, was
attempted with comparative infrequency be-
fore the last century. Perhaps the earliest
authentic description of an approach to this
method is that which emanates from the
school of Salerno,2 in the twelfth century.
In those days was practised a form of general
anesthesia by causing the patient to inhale
the vapors of so-called "soporific sponges," the
chief ingredients of these being poppy, hen-

1 Leoture given before the Brooklyn Institute of
Arts and &iences, February 7, 1920.

2 Cited by Husemann, Deutsch. Zeitschr. f.
Chirur(gie, 1896, 42, 585.
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the vital processes of the cells are partly inter-
fered with.'5

3. To anesthetize the area supplied by a
given nerve, it is only necessary to inject a
sufficient amount of solution directly into the
nerve trunk. This often effects a great saving
of labor and material. The larger nerve
trunks were first blocked in this manner by
Dr. Harvey Cushing, of Boston.

4. Anesthetics are occasionally injected un-
der the sheath of the spinal cord itself.
Spinal anesthesia was introduced in 1885 by
Dr. J. Leonard Corning, of New York, in the
same year in which Dr. Halstcd, of Johns
Hopkins, began his pioneer work in cocaine
surgery. Many of you may recall that in the
closing years of the last century a substance
known as stovaine, belonging to the orthoform
group, was widely heralded in connection with
spinal anesthesia.

5. To produce venous anesthesia an area is
made bloodless by tight bandaging and the
anesthetic solution injected backwards into
the vein which ordinarily transports blood
away from that area.

Certain substances have been tested as ad-
juvants, to be added to local anesthetic solu-
tions. Among these epinephrin has been
found extremely valuable and is universally
employed, while sodium bicarbonate and potas-
sium salts are deserving of mention.
For terminal anesthesia procaine is injected

in solution with epinephrin, the active prin-
ciple of the adrenal gland. A concentration
of 1-100,000 of the latter suffices to blanche
the tissues by contracting the small blood
vessels with which it comes in contacts This
serves two useful purposes, to make the oper-
ation practically bloodless and to prevent any
rapid carrying off of the drug into the circu-
lation.

15 Terminal used in combination with general an-
esthesia is believed to rob the latter of some of its
disadvantages, for while the patient, narcotized by
ether, chloroform, or nitrous oxid, does not per-
ceive the afferent nerve impulses set up by surgical
procedures, these reach the central nervous system
nevertheless and may contribute to the untoward
condition known as "shock." Local anesthesia
tends to prevent the transmission of such impulses.
(Crile.)

Sodium bicarbonate as an adjuvant to local
anesthetics was suggested by Gros"' (1910),
who believed that bringing the alkaloids into
their basic forms, would aid them in pene-
trating the tissues. Dr. Torald Sollmann,17
of Cleveland, has found that it does in fact
enhance the action of such alkaloids when
they are applied to mucous surfaces. On the
other hand, he denies that it has any special
value in terminal anesthesia.
With regard to potassium salts it may be

mentioned, that Hoffmann and Kochmann'8
(1912) claimed that potassium sulphate pow-
erfully potentiates the action of procaine in
intracutaneous anesthesia. Dr. Sollmann's re-
sults conflict with this claim as do also the
results of a number of unpublished experi-
ments which I have made in association with
Professor Bernard E. Read, of Peking. In
short, salts of potassium, which in fairly high
concentration produce a certain amount of
intracutaneous anesthesia, when given in com-
bination with such a substance as procaine,
yieldl a result representing merely the al-
gebraic sum of the results obtained by giving
the two substances separately.

Tile theory of action of local anesthetic
drugs has not yet reached a satisfactory state.
Gros believes that their anesthetic power runs
parallel to the amount of free base which is
present and that esters such as cocaine and
procaine must therefore be hydrolyzed before
anesthesia can take place. The extent of the
anesthesia would therefore depend upon the
degree of hydrolysis of the drug taking place
in the tissues. The new findings concerning
subs-tances of the benzyl alcohol series show
that phenolic alcohols contain all that is
essential to local anesthetic action and that
for introduction into the field of operation it
is not necessary to mask them as esters.

Exactly what happens to the nerve tissues
wheni brought into contact with a local
anesthetic drug has not been determined.

16 Gros, O., Arch. f. exp. Pathol. u. Pharmakol.,
LXIII., 1910.

17Sollmann, T., J. A. M. A., January 26, 1918,
p. 216.

18 Hoffmann, A., and Koehmann, K., D. M. W.,
1912, 38, 2264.
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ANESTESICOS LOCALES

• Bloqueo de impulsos 
nerviosos para abolir las 
sensaciones.
• Amina terciaria unida a 

un anillo aromático por 
una cadena intermedia 
de éster o amida.

Briann M Ilfeld MD. The End of Postoperative Pain. A Fast Approaching Possibility? And, if So, Will We Be Ready? Regional Anesthesia and Pain
Medicine & Volume 34, Number 2, March-April 2009 . 



MECANISMO DE ACCION

• Bloqueo de los canales 
de sodio.

• Proteínas integrales de la 
membrana que inician y 
propagan potenciales de 
acción.

predominantly on polymodal nociceptor fibersVnerves acti-
vated by high-threshold noxious thermal and mechanical stim-
uli as well as various inflammatory products such as kinins and
protons.7 This channel is best known for its activation by
capsaicin, which results in the opening of the large conductance
transmembrane pore. This pore normally allows the influx of
calcium, but other relatively large molecules can enter as well
when the channel is opened. Last year in the journal Nature,
Binshtok et al8 reported using the TRPV1 channel properties to
produce potent blockade of pain fibers, while sparing other
sensory and motor fibers in rats. In brief, they used the
quaternary lidocaine analogue QX-314Vbasically a charged
lidocaine moleculeVthat blocks sodium channels only when
applied intracellularly because it is routinely protonated and
does not easily diffuse across the cellular lipid bilayer to reach
the sodium-channel binding sites (Fig. 1). By adding capsa-
icin that opened the TRPV1 channels, the lipophobic QX-314
crossed the lipid bilayer through the TRPV1 channels and
terminated the action potential via traditional sodium-channel
binding and blockade. Because only this subpopulation of pain-
specific nerve fibers contain TRPV1 channels, the lidocaine
analogue could not gain entry to other afferent axons, and only
those TRPV1-bearing axons (conducting pain sensations) were
blocked. When QX-314 or capsaicin were administered alone,
little or no effect on sodium conduction or pain behavior was
elicitedVthe combination was required to provide capsaicin that
opened the TRPV1 channels and allowed QX-314 cell entry.

These observations provide important direction for pro-
ducing a targeted and specific block of various subclasses of
sensory axons. For example, a specific receptor, TRPM8 (tran-
sient receptor potential melastatin 8), helps modulate thermo-
sensation in the peripheral nervous system and mediates the
detection of cold thermal stimuli by primary afferent sensory
neurons.9 Others receptor ionophores may be associated with
fibers conducting itch/pruritus, stretch, and other sensations.
This strategy of targeting specific afferent axons suggests the
possibility that the clinician will be able to target the information
carried by these functionally distinct subpopulations. Of equal
interest is the possibility that such a strategy might serve to
produce denseVbut selectiveVblocks after intrathecal delivery.

CAVEATS
Obviously, there is a great deal of progress that must be

made in both the preclinical and clinical arenas before making
painless surgery a reality. For example, prolonged capsaicin

exposure results in irreversible neurotoxicity, and therefore,
other TRPV1 channel triggers must be found for use in humans.
Interestingly, lidocaine was recently reported to open the TRPV1
channel (the source, in part, of lidocaine’s well-known initial
sting?).10 This suggests that some combination of lidocaine
analogues and QX-314 might be effective to produce a complete
sensory and motor surgical block and a subsequent, persistent
pain-specific block.

In addition, what will be the cerebral and cardiac effects
of an inadvertent intravascular injection? In the rat model, a
QX-314/capsaicin injection does not result in cardiac toxicity
at any reasonable dose, as the local anesthetic does not have
an entry site to cause cardiac electroconduction abnormalities
(personal communication, Clifford Wolf, PhD, December 19,
2007). These considerations, however, should not divert from
the significant changes in clinical practice promised by new-
found abilities to target functionally defined subpopulations
of nerve fibers. Unless some unforeseen and insurmountable
technical hurdle arises, it is probable that a pain-fiberYspecific
sodium-channel blocker will be available for clinical use
within the next decade.

CLINICAL IMPLICATIONS
If, and when, such a local anesthetic becomes available

clinically, will the medical community be able to provide it to
patients? Simple wound infiltration would most likely be
inadequate to provide complete analgesia: wound infiltration
with currently available local anesthetics affecting all neural fibers
types may decrease nociceptive transmission, but usually does not
provide complete analgesia/anesthesia as do neuraxial and
peripheral nerve blocks.11 There is little reason to believe that
using wound infiltration with a new medication that blocks only a
small fraction of the nerve fibers would produce results superior to
those that are obtained with currently available local anesthetics.
Therefore, any new sodium-channel blocking agent will presum-
ably require placement perineurally, much as neuraxial and
peripheral nerve block techniques deposit with conventional
local anesthetics. Because anesthesiologists are currently the
specialists with a predominant role placing percutaneous nerve
blocks, they are the most prepared within the medical community
to apply newly developed perineural analgesics.

Given that the primary concern of surgical patients is
postoperative analgesia,12 it is difficult to imagine many patients
being willing to undergo surgical procedures without a newly
available analgesic providing a pain-free postoperative course.
To retain their patient base, surgeons worldwide would have
little choice but to ensure that their anesthesiology colleagues
could and would provide this new perineural anesthetic.
Conversely, anesthesiologists would have little choice but to
gain the knowledge and skills necessary to provide the new
analgesic. And, unlike current practice in which regional anal-
gesia is applied to only a subset of surgical procedures, neuraxial
and peripheral nerve blocks would be expected for nearly all
surgeries resulting in even a moderate degree of postoperative
pain. Are anesthesiologists ready to provide this care?

Currently, many anesthesiology residentsVat least in the
United StatesVdo not gain enough regional experience to be-
come adept at basic single-injection techniques such as brachial
plexus blocks.13 Even the relatively few individuals who acquire
additional skills in regional anesthesia fellowships are often
not prepared to provide neural blockade of all peripheral nerves
(eg, paravertebral and head/neck nerve blocks).14 In short, if a
pain-fiberYspecific sodium-channel blocker becomes clinically
available, it is doubtful that current health-care providers will be

FIGURE 1. A quaternary lidocaine analogue, QX-314, passes the
neural lipid bilayer via capsaicin-triggered TRPV1 channels, thus
blocking sodium channels and inhibiting nerve conduction. Since
TRPV1 channels are found only on pain fibers and not other sensory
and motor fibers in rats, the result is a pain-specific neural block.

Ilfeld and Yaksh Regional Anesthesia and Pain Medicine & Volume 34, Number 2, March-April 2009
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ESTRUCTURA DE LA MEMBRANA

• El canal de sodio es una 
membrana intrínseca 
glicoproteica.
• Complejo molecular de 

2,000 subunidades alfa 
de aminoácidos.

Patino, G. A., and Isom, L. L. (2010). Electrophysiology and beyond: multiple roles of Na channel β sub- units in development and 
disease. Neurosci. Lett. 486, 53–59. 



SITIO DE APERTURA

• Vinculación a 
medicamentos y toxinas 
en el poro.
• Abre y cierra en 

respuesta al potencial de 
membrana.
• Bloqueo de alta afinidad, 

interacción del AL con el 
poro.

Sheets, M. F., Fozzard, H. A., Lipkind, G. M., and Hanck, D. A. (2010). Sodium channel molecular conformations and antiarrhythmic
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El dolor se transmite vía
células nerviosas que
dependen de isoformas
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sodio para excitación y
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Harry A.Fozzard, Michael F. Sheets , Dorothy A.Hanck. The sodium channel as a target for local anesthe>c drugs. Review ar>cle. Fron>ers in 
pharmacology. Nov. 2011 (2); 68:  1-6.
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Selección de axones que 
permitan una conducción 
especifica de bloqueo en 
subpoblaciones de nervios.

Binshtok AM,Bean BP,Woolf CJ. Inhibition of nociceptors by TRPV1-mediated entry of impermeant sodium channel blockers. Nature. 
2007;449:607-610. 
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predominantly on polymodal nociceptor fibersVnerves acti-
vated by high-threshold noxious thermal and mechanical stim-
uli as well as various inflammatory products such as kinins and
protons.7 This channel is best known for its activation by
capsaicin, which results in the opening of the large conductance
transmembrane pore. This pore normally allows the influx of
calcium, but other relatively large molecules can enter as well
when the channel is opened. Last year in the journal Nature,
Binshtok et al8 reported using the TRPV1 channel properties to
produce potent blockade of pain fibers, while sparing other
sensory and motor fibers in rats. In brief, they used the
quaternary lidocaine analogue QX-314Vbasically a charged
lidocaine moleculeVthat blocks sodium channels only when
applied intracellularly because it is routinely protonated and
does not easily diffuse across the cellular lipid bilayer to reach
the sodium-channel binding sites (Fig. 1). By adding capsa-
icin that opened the TRPV1 channels, the lipophobic QX-314
crossed the lipid bilayer through the TRPV1 channels and
terminated the action potential via traditional sodium-channel
binding and blockade. Because only this subpopulation of pain-
specific nerve fibers contain TRPV1 channels, the lidocaine
analogue could not gain entry to other afferent axons, and only
those TRPV1-bearing axons (conducting pain sensations) were
blocked. When QX-314 or capsaicin were administered alone,
little or no effect on sodium conduction or pain behavior was
elicitedVthe combination was required to provide capsaicin that
opened the TRPV1 channels and allowed QX-314 cell entry.

These observations provide important direction for pro-
ducing a targeted and specific block of various subclasses of
sensory axons. For example, a specific receptor, TRPM8 (tran-
sient receptor potential melastatin 8), helps modulate thermo-
sensation in the peripheral nervous system and mediates the
detection of cold thermal stimuli by primary afferent sensory
neurons.9 Others receptor ionophores may be associated with
fibers conducting itch/pruritus, stretch, and other sensations.
This strategy of targeting specific afferent axons suggests the
possibility that the clinician will be able to target the information
carried by these functionally distinct subpopulations. Of equal
interest is the possibility that such a strategy might serve to
produce denseVbut selectiveVblocks after intrathecal delivery.

CAVEATS
Obviously, there is a great deal of progress that must be

made in both the preclinical and clinical arenas before making
painless surgery a reality. For example, prolonged capsaicin

exposure results in irreversible neurotoxicity, and therefore,
other TRPV1 channel triggers must be found for use in humans.
Interestingly, lidocaine was recently reported to open the TRPV1
channel (the source, in part, of lidocaine’s well-known initial
sting?).10 This suggests that some combination of lidocaine
analogues and QX-314 might be effective to produce a complete
sensory and motor surgical block and a subsequent, persistent
pain-specific block.

In addition, what will be the cerebral and cardiac effects
of an inadvertent intravascular injection? In the rat model, a
QX-314/capsaicin injection does not result in cardiac toxicity
at any reasonable dose, as the local anesthetic does not have
an entry site to cause cardiac electroconduction abnormalities
(personal communication, Clifford Wolf, PhD, December 19,
2007). These considerations, however, should not divert from
the significant changes in clinical practice promised by new-
found abilities to target functionally defined subpopulations
of nerve fibers. Unless some unforeseen and insurmountable
technical hurdle arises, it is probable that a pain-fiberYspecific
sodium-channel blocker will be available for clinical use
within the next decade.

CLINICAL IMPLICATIONS
If, and when, such a local anesthetic becomes available

clinically, will the medical community be able to provide it to
patients? Simple wound infiltration would most likely be
inadequate to provide complete analgesia: wound infiltration
with currently available local anesthetics affecting all neural fibers
types may decrease nociceptive transmission, but usually does not
provide complete analgesia/anesthesia as do neuraxial and
peripheral nerve blocks.11 There is little reason to believe that
using wound infiltration with a new medication that blocks only a
small fraction of the nerve fibers would produce results superior to
those that are obtained with currently available local anesthetics.
Therefore, any new sodium-channel blocking agent will presum-
ably require placement perineurally, much as neuraxial and
peripheral nerve block techniques deposit with conventional
local anesthetics. Because anesthesiologists are currently the
specialists with a predominant role placing percutaneous nerve
blocks, they are the most prepared within the medical community
to apply newly developed perineural analgesics.

Given that the primary concern of surgical patients is
postoperative analgesia,12 it is difficult to imagine many patients
being willing to undergo surgical procedures without a newly
available analgesic providing a pain-free postoperative course.
To retain their patient base, surgeons worldwide would have
little choice but to ensure that their anesthesiology colleagues
could and would provide this new perineural anesthetic.
Conversely, anesthesiologists would have little choice but to
gain the knowledge and skills necessary to provide the new
analgesic. And, unlike current practice in which regional anal-
gesia is applied to only a subset of surgical procedures, neuraxial
and peripheral nerve blocks would be expected for nearly all
surgeries resulting in even a moderate degree of postoperative
pain. Are anesthesiologists ready to provide this care?

Currently, many anesthesiology residentsVat least in the
United StatesVdo not gain enough regional experience to be-
come adept at basic single-injection techniques such as brachial
plexus blocks.13 Even the relatively few individuals who acquire
additional skills in regional anesthesia fellowships are often
not prepared to provide neural blockade of all peripheral nerves
(eg, paravertebral and head/neck nerve blocks).14 In short, if a
pain-fiberYspecific sodium-channel blocker becomes clinically
available, it is doubtful that current health-care providers will be

FIGURE 1. A quaternary lidocaine analogue, QX-314, passes the
neural lipid bilayer via capsaicin-triggered TRPV1 channels, thus
blocking sodium channels and inhibiting nerve conduction. Since
TRPV1 channels are found only on pain fibers and not other sensory
and motor fibers in rats, the result is a pain-specific neural block.

Ilfeld and Yaksh Regional Anesthesia and Pain Medicine & Volume 34, Number 2, March-April 2009
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predominantly on polymodal nociceptor fibersVnerves acti-
vated by high-threshold noxious thermal and mechanical stim-
uli as well as various inflammatory products such as kinins and
protons.7 This channel is best known for its activation by
capsaicin, which results in the opening of the large conductance
transmembrane pore. This pore normally allows the influx of
calcium, but other relatively large molecules can enter as well
when the channel is opened. Last year in the journal Nature,
Binshtok et al8 reported using the TRPV1 channel properties to
produce potent blockade of pain fibers, while sparing other
sensory and motor fibers in rats. In brief, they used the
quaternary lidocaine analogue QX-314Vbasically a charged
lidocaine moleculeVthat blocks sodium channels only when
applied intracellularly because it is routinely protonated and
does not easily diffuse across the cellular lipid bilayer to reach
the sodium-channel binding sites (Fig. 1). By adding capsa-
icin that opened the TRPV1 channels, the lipophobic QX-314
crossed the lipid bilayer through the TRPV1 channels and
terminated the action potential via traditional sodium-channel
binding and blockade. Because only this subpopulation of pain-
specific nerve fibers contain TRPV1 channels, the lidocaine
analogue could not gain entry to other afferent axons, and only
those TRPV1-bearing axons (conducting pain sensations) were
blocked. When QX-314 or capsaicin were administered alone,
little or no effect on sodium conduction or pain behavior was
elicitedVthe combination was required to provide capsaicin that
opened the TRPV1 channels and allowed QX-314 cell entry.

These observations provide important direction for pro-
ducing a targeted and specific block of various subclasses of
sensory axons. For example, a specific receptor, TRPM8 (tran-
sient receptor potential melastatin 8), helps modulate thermo-
sensation in the peripheral nervous system and mediates the
detection of cold thermal stimuli by primary afferent sensory
neurons.9 Others receptor ionophores may be associated with
fibers conducting itch/pruritus, stretch, and other sensations.
This strategy of targeting specific afferent axons suggests the
possibility that the clinician will be able to target the information
carried by these functionally distinct subpopulations. Of equal
interest is the possibility that such a strategy might serve to
produce denseVbut selectiveVblocks after intrathecal delivery.

CAVEATS
Obviously, there is a great deal of progress that must be

made in both the preclinical and clinical arenas before making
painless surgery a reality. For example, prolonged capsaicin

exposure results in irreversible neurotoxicity, and therefore,
other TRPV1 channel triggers must be found for use in humans.
Interestingly, lidocaine was recently reported to open the TRPV1
channel (the source, in part, of lidocaine’s well-known initial
sting?).10 This suggests that some combination of lidocaine
analogues and QX-314 might be effective to produce a complete
sensory and motor surgical block and a subsequent, persistent
pain-specific block.

In addition, what will be the cerebral and cardiac effects
of an inadvertent intravascular injection? In the rat model, a
QX-314/capsaicin injection does not result in cardiac toxicity
at any reasonable dose, as the local anesthetic does not have
an entry site to cause cardiac electroconduction abnormalities
(personal communication, Clifford Wolf, PhD, December 19,
2007). These considerations, however, should not divert from
the significant changes in clinical practice promised by new-
found abilities to target functionally defined subpopulations
of nerve fibers. Unless some unforeseen and insurmountable
technical hurdle arises, it is probable that a pain-fiberYspecific
sodium-channel blocker will be available for clinical use
within the next decade.

CLINICAL IMPLICATIONS
If, and when, such a local anesthetic becomes available

clinically, will the medical community be able to provide it to
patients? Simple wound infiltration would most likely be
inadequate to provide complete analgesia: wound infiltration
with currently available local anesthetics affecting all neural fibers
types may decrease nociceptive transmission, but usually does not
provide complete analgesia/anesthesia as do neuraxial and
peripheral nerve blocks.11 There is little reason to believe that
using wound infiltration with a new medication that blocks only a
small fraction of the nerve fibers would produce results superior to
those that are obtained with currently available local anesthetics.
Therefore, any new sodium-channel blocking agent will presum-
ably require placement perineurally, much as neuraxial and
peripheral nerve block techniques deposit with conventional
local anesthetics. Because anesthesiologists are currently the
specialists with a predominant role placing percutaneous nerve
blocks, they are the most prepared within the medical community
to apply newly developed perineural analgesics.

Given that the primary concern of surgical patients is
postoperative analgesia,12 it is difficult to imagine many patients
being willing to undergo surgical procedures without a newly
available analgesic providing a pain-free postoperative course.
To retain their patient base, surgeons worldwide would have
little choice but to ensure that their anesthesiology colleagues
could and would provide this new perineural anesthetic.
Conversely, anesthesiologists would have little choice but to
gain the knowledge and skills necessary to provide the new
analgesic. And, unlike current practice in which regional anal-
gesia is applied to only a subset of surgical procedures, neuraxial
and peripheral nerve blocks would be expected for nearly all
surgeries resulting in even a moderate degree of postoperative
pain. Are anesthesiologists ready to provide this care?

Currently, many anesthesiology residentsVat least in the
United StatesVdo not gain enough regional experience to be-
come adept at basic single-injection techniques such as brachial
plexus blocks.13 Even the relatively few individuals who acquire
additional skills in regional anesthesia fellowships are often
not prepared to provide neural blockade of all peripheral nerves
(eg, paravertebral and head/neck nerve blocks).14 In short, if a
pain-fiberYspecific sodium-channel blocker becomes clinically
available, it is doubtful that current health-care providers will be

FIGURE 1. A quaternary lidocaine analogue, QX-314, passes the
neural lipid bilayer via capsaicin-triggered TRPV1 channels, thus
blocking sodium channels and inhibiting nerve conduction. Since
TRPV1 channels are found only on pain fibers and not other sensory
and motor fibers in rats, the result is a pain-specific neural block.
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2007;449:607-610. 



FUNCION ANTICANCERIGENA

• Células cancerígenas de 
colon expresan voltajes 
de los canales de sodio 
que media su invasión.
• La ropivacaina inhibe 

este voltaje y por lo tanto 
la invasión.
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Fig1 SW620coloncancercells expressadult andneonatal variantsof theNaV1.5channels. (A)NaV1.5 immunofluorescence in (a)mock, (b)NaV1.5,
and (c) nNaV1.5 transfected HEK cells. SW620 colon cancer cells (d) also show strongNaV1.5 immunofluorescence. (B) The top panel illustrates the
topology of the NaV1.5 a subunit, with the region affected byalternative splicing of exons 6A and 6B highlighted in red. Exon 6 encodes part of the
voltage sensor in the first domain of NaV1.5 channel.15 The lower panels illustrate the exon structure of adult (middle) and neonatal (bottom) iso-
forms of NaV1.5. Alternative usage of either exon 6A or exon 6B leads to mRNA encoding nNaV1.5 (neonatal) or NaV1.5 (adult), respectively. The
amino acid sequences encoded by the two exons are provided with non-conserved residues highlighted in red. (C) Ethidium bromide-stained
DNA from RT–PCR products of mock or NaV1.5-transfected HEK cells and SW620 cells. Either exon 6A or exon 6B specific primers were used.
The presence of either exon 6A or exon 6B resulted in a 0.53 kb band. NaV1.5-transfected HEK cells yielded a strong 0.53 kb band only when the
exon 6B specific primer was used. SW620 cells yielded 0.53 kb bands when either exon 6A or 6B primers were used, suggesting that SW620
cells contain mRNA transcripts for NaV1.5 and nNaV1.5. Subsequent sequencing of these bands revealed that they indeed correspond to exon
6A and exon 6B of SCN5A, respectively.
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D. T. Baptista-Hon. Potent inhibition by ropivacaine of metastatic colon cancer SW620 cell invasion and NaV1.5 channel function .
British Journal of Anaesthesia 113 (S1): i39–i48 (2014)



FUNCION ANTICANCERIGENA

• Lidocaína y bupivacaina 
inhiben el crecimiento de 
líneas celulares de cáncer 
de mama MCF-7.
• 74% y 81% de las células 

manifestaron apoptosis 
respecZvamente.
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lidocaine or bupivacaine for 4 hours, !xed, and detected 
using "uorescence microscopy. As shown in Figure#2B, the 
fraction of cells in an early state of apoptosis was deter-
mined by staining cells with annexin V. The mean percent-
age of MCF-7 cells that were apoptotic after treatment with 
lidocaine (7.4 mM) or bupivacaine (2.6 mM) was 74% and 
81%, respectively. In the nontumorigenic cell line MCF-
10A, treatment with lidocaine (7.4 mM) or bupivacaine 
(2.6 mM) resulted in apoptosis of 8% and 19% of the cells, 
respectively (P < 0.001). These results are in concordance 

with our cell viability data, indicating that lidocaine and 
bupivacaine exhibit higher cytotoxicities in MCF-7 than in 
MCF-10A#cells.

Caspase Activation
Apoptosis is largely controlled by a family of intracellular cys-
teine proteases known as caspases. Caspases can be grouped 
into initiators (caspase 2, 8, 9, and 10) and effectors (caspase 3, 6, 
and 7). PARP, an enzyme involved in DNA damage and repair, 
is cleaved by caspase 3 and caspase 7 during apoptosis. This 

Figure 2. Apoptosis induced by local 
anesthetics in breast tumor cells. (A) 
DNA fragmentation was detected in 
MCF-7 and MCF-10A cells treated with 
the indicated concentrations of lido-
caine and bupivacaine for 24 hours. 
Representative photograph of agarose 
gel containing electrophoretically sepa-
rated low-molecular-weight DNA frag-
ments is shown. Banding patterns were 
densitometrically quanti!ed (ANOVA:  
P < 0.001 except for P = 0.002 for MCF-
10A cells treated with lidocaine; Dunnett 
test: *P < 0.01, **P < 0.001 versus 
control). (B) MCF-7 and MCF-10A cells 
were treated with lidocaine (7.4 mM) 
and bupivacaine (2.6 mM) for 4 hours. 
Representative "uorescence microscopy 
images of immuno"uorescence staining 
of annexin V-FITC and Hoechst 33285 
are shown. Scale bar, 25 !m.

Yuan-Ching Chang
Local Anesthe-cs Induce Apoptosis in Human Breast Tumor Cells

Anesth Analg 2014;118:116–24 
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• La apoptosis está controlada por proteasas de cisteina
intracelular: caspasas.
• PARP enzima involucrada en el daño y reparación del 

DNA esta ligada a caspasa 3 y 7 durante la apoptosis.
• Lidocaina y bupivacaina inducen acZvación proteolíZca 

de caspasa 7.

Yuan-Ching Chang
Local Anesthetics Induce Apoptosis in Human Breast Tumor Cells

Anesth Analg 2014;118:116–24 



ROL CLINICO ACTUAL DE LOS 
ANESTESICOS LOCALES

• Principal uso bloqueo nervioso local o regional.
• Especificidad con altas concentraciones en el sitio de

inyección minimizando efectos adversos.
• Características deseables rápido inicio del bloqueo

nervioso, suficiente duración y disminución de
reacciones.

Harry A.Fozzard, Michael F. Sheets , Dorothy A.Hanck. The sodium channel as a target for local anesthetic drugs. Review article. 
Frontiers in pharmacology. Nov. 2011 (2); 68:  1-6.



¿ANESTESICO LOCAL
IDEAL?



La anestesia regional y 
el manejo del dolor 
cambiarían con un AL 
que inhibiera 
selectivamente la 
transmisión del dolor 
y mantuviera intactas 
otras funciones. 



Imposible lograr una 
anestesia sensitiva 
suficiente para abrir la 
piel sin deterioro 
motor.

Tratado de Anestesia Regional y Manejo del Dolor 
Agudo. Admir Hadzic. Mc Graw Hill. ISBN: 9789701067420.



La potencia del bloqueo nervioso de los 
AL se incrementa con el peso molecular 

y la liposolubilidad creciente.



Tratado de Anestesia Regional y Manejo del Dolor 
Agudo. Admir hadzic. Mc Graw Hill. ISBN: 9789701067420.

La eficacia de un AL depende de la dosis, el 
sitio de administración, los aditivos, la 
temperatura y el embarazo (aumenta 

susceptibilidad neural). 











Anaesthesist 2016 · 65:353–358 DOI 10.1007/s00101-016-0151-x © 
Springer-Verlag Berlin Heidelberg 2016 
M.Chen·C.Chen·W.Fang 

Determination of the median effective 
dose (ED50) of spinal plain ropivacaine for 
motor block in adults 





En general, la anestesia de inicio más rápido y 
menor duración ocurre con las inyecciones 
espinales o subcutáneas; con bloqueos del 
plexo se obtienen inicio lento y duración 

prolongada. 



“Aun bajo AG se debe proteger con anestesia regional 
ya que pueden incurrir cambios persistentes en el SNC 

y favorecer el dolor postoperatorio”.

Crile G. Phylogenetic association in relation to certain medical 
problems. Boston Med J 1910;163:893-904.

















• Revisión anatómica del 
área.

• Estructuras nerviosas y 
circundantes.

• Guía la aguja hacia el 
objetivo.

• Visualiza la difusión del 
anestésico local.























RESULTADOS DE PREGUNTA



De la narcosis 
a la homeostasis 

perioperatoria

Geschichte der Anästhesie 
“Vom Narko5seur zum periopera5ven Homöosta5ker“     Dr. Phil. H. Petermann, M. A. 

Anaesthesist. DOI 10.1007/s00101-016-0223-y
© Springer-Verlag Berlin Heidelberg 2016 
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