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MPEIYIIPEXIEHUE ITOCJTEOIEPALIMOHHOM BOJIU

IMaTpuk Yomr B penakimonHoii cratbe “Pain” B 1988 r. ¢ BoomymeBieHneM
paccMaTpHUBal KOHLETLNIO YIIPEKAAIONEH aHAITe3UH 110 MTPEJOTBPALIEHHIO MOCIIe-
OTIEPALMOHHON 0O0JIM aHAITeTHKAMH, IPUMEHSBIIMMUCS 10 onepauun. DakTuue-
CKH, UJIesl IPEAOTBpalleHUs XUupypruveckoit 6osu Obuta npemiosxena Crile B “Lan-
cet” B 1913 r., 1 MHOTHE aHECTE3UOJIOTH UCIOJIB30BAIN 3TOT MPUHIUIL, AaBas MOP-
(bUH MM eTUIMH B IpeMeAnKalui. MHOr1e UCTIBITaAHMS, TPOBECHHbIE 0e3 aJleK-
BaTHOM METOJIOJIOTHH, TAJTF COMTOCTaBUMBIE pe3yabTaThl. Kissin B 1996 . 3ameTni,
YTO MOCJICICTBHSI HE BCET]Aa OUEBH/IHBI, & PEaIbHOCTD J0BOJIBHO PA304aPOBHIBACT.
B nocnenHee BpeMsi HECKOJIBKO METaaHAJIN30B, OCHOBAHHBIX HA IyOIMKALUSAX 110
MPaBUIBHON METOJMKE ¥ IIPUMEHEHUIO HOBBIX JIEKAPCTB, OCOOEHHO MHIMOUTOPOB
NDMA-penentopos (gekcrpomeropdaH, KEeTaMUH) 1 MHTHOUTOPOB, 3aBUCUMBIX OT
HAIPSDKEHUS KaJbIUEBbIX KaHAJIOB (rabarneHTHH, nperabajanH), OTKPBIIN HOBbIE
TOPU30HTHI.

Kurouesie ciioBa: 60516, NDMA-penentopsl, mpeMeIuKaius.
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Patrick Wall in an Editorial of Pain in 1988 was extremely enthusiastic with the
concept of pre-emptive analgesia, corresponding to the prevention of postopera-
tive pain by analgesics used before surgery. In fact, the prevention of surgical pain
is an old idea, already proposed by Crile in the Lancet in 1913, and many anaesthe-
siologists were utilising this principle giving morphine or pethidine in premedica-
tion. Many trials performed without adequate methodology brought contrasted re-
sults. Kissin in 1996, observed that the effects were not always obvious and the
reality rather disappointing. Recently, several meta-analysis, based upon publica-
tions according to a correct methodology and introducing new drugs especially NDMA
receptors inhibitors (dextrometorphan, ketamine) and inhibitors of voltage-depend-
ant calcium channels (gabapentin, pregabalin) have opened new horizons.

Key words: pain, NDMA-receptors, premedication.

Physiological Bases of Prevention of Postoperative Pain

Surgical pain is mainly the result of an hyperalgesia and allodynia. Compared to a
standard aggression, surgical pain is characterized by an hyperalgesia produced by nox-
ious stimuli and allodynia by innocuous stimuli. Hyperalgesia is the result of a peripher-
al, or primary, and central, or secondary sensitization. In periphery the tissue injury pro-
duces the release from the blood cells (macrophages, polynuclears, mast cells and plate-
lets) of a great number of mediators, the same involved in the inflammatory reaction
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(bradykinin, prostaglandin, histamine, serotonine, cytokin). These substances are respon-
sible for a vasodilatation of capillaries producing an edema and activating the release of
inflammatory mediators. Theses mediators act also on the sympathetic nerves and on
the end terminal or nociceptive fibers Ad and C to produce the nociceptive input, but
also to release some substances such as the substance P, the CGRP and the nitric oxide
(NO) which act on the blood cells creating a feed back mechanism and on the tissues
surrounding the lesion to extend the area of hyperalgesia allodynia. The measurement of
the area of hyperalgesia by a Von Frei’s filament around the skin incision is an appropri-
ate method to assess the efficiency of the prevention of hyperalgesia extension.

The Ad and polymodal C fibers constitute the presynaptic neurones bringing the nocic-
eptive input from the periphery to the dorsal horn of the medulla. At this level the trans-
mission of the nociceptive input is made accross a synapse to the neurones of ascending
pathways. A modulation of the transmission takes place in the dorsal horn due to a great
number of synapses with neurones coming from the periphery transmitting the tactile sen-
sitivity (fibersAo) — sensitive afferentations-, bulbospinal descending inhibiting pathways
5 HT and norepinephrine as mediators, interneurones releasing CCK, GABA, enkepha-
lins, dynorphin, astrocytes and glial cells. All these substances released in the synaptic gap
will modulate the transmission of the nociceptive Input by fixation on their specific recep-
tors lying on the cell membranes of the pre and post synaptic neurones.

The transmission of the nociceptive input is mainly due to the release of glutamate
from the presynaptic neurone in the synaptic gap and the fixation on the NMDA recep-
tor on the post synaptic neurone.

The NMDA receptors are at the level of the post synaptic neurone membrane, linked
to ions channels. The fixation of glutamate on the NMDA receptor moves the magnesi-
um (Mg2) blocking the ion channel and allows the entry of calcium (Ca2) and sodium
(Na) within the postsynaptic neurone modifying its polarity and activating the enzymat-
ic systems. Conversely, NMDA blockers, like ketamine, are able to suppress the perme-
ability of the ions channels and to avoid the activation of the postsynaptic neurone and
the transmission of the nociceptive input.

In the dorsal horn, the modulation of the nociception may be due to physiological
mechanism, implying the release of a great number of mediators and their fixation on
their specific receptors, but also to pharmacological mechanisms such as the fixation of
opioids on the pre and post synaptic opioid receptors. This pharmacological control may
be obtained also by the NMDA receptors blockers such as dextromorphan and keta-
mine, and by a blocker of the voltage-dependant channels, the gabapentin.

Opiods can elicit an increased sensitivity to noxious stimuli due to an opioid induced
hyperalgesia [5; 6] producing an acute tolerance to opioids. The fixation of opioids to
mu-receptors can produce an inhibition of the nociceptive transmission producing a short-
term analgesia. In the same time, the opioids can stimulate the phosphokinase C and
activate NMDA receptors producing the entry of calcium within the post synaptic neu-
rone constituting a facilitating system of nociception, responsible for hyperalgesia and
allodynia on the long term.

The NMDA receptor blockers, dextromorphan and ketamine, could potentiate opio-
ids by their own analgesic effects and by inhibition of the opioids acute tolerance.

A recent publication of Wilder—-Smith Ohg and Arendt—Nielsen L. [7] underlines sever-
al mechanisms possible implying a central sensitization, a descending facilitation and a di-
rect hyperalgesic action by fixation on the mu-receptor, but also a facilitation of the exci-
tatory effect through the GS-coupled mu-opioid receptor and an antiglycinergic action.
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Prevention of the postoperative hyperalgesia

To achieve successful preemptive analgesia, critical principles must be observed. An-
algesia must be enough:

— deep, to block completely the nociceptive process;

— wide, to cover the entire surgical area;

— prolonged, to last throughout surgery including the pre and postoperative period.

Several meta analysis have recently demonstrated the interest of preemptive analge-
sia. Based upon three combined outcomes: reduction of pain scores, analgesic consump-
tion and delay to request rescue analgesic, ONG CKS et al. [8] have retained 66 publica-
tions, gathering 3261 patients. The best efficiency is obtained with epidural analgesia,
followed by the infiltration of local anaesthetics and parenteral AINS. Opioids and
NMDA receptors blockers had a smaller level of proof.

Nevertheless, many publications and several very recent meta-analysis demonstrate
clearly the role of ketamine ant dextromorphan. The classical publication by Stubhaug A. et
al. [9] emphazises the conditions for an efficient use of ketamine: a dosis started before
surgery and an infusion of small doses during surgery continued until 48 hours after sur-
gery. These data have been confirmed by the publications of Argiriadou et al. [10] dem-
onstrating a lack of statitistical significance between a single dose of ketamine and a pla-
cebo, and conversely a significant difference between repeated doses versus a single dose
in term of VAS score and rescue dosis of diclofenac consumption. The Mc¢ Cartney et al.
meta-analysis [4] shows clear preventive effects of dextromorphan and ketamine but failed
to demonstrate an efficacy of magnesium. An other meta-analysis by Elia and Tramer
[11] based upon 53 randomised trials, 2839 patients, according to Oxford criteria of va-
lidity, confirms a reduction of pain scores, of cumulative morphine consumption and a
low incidence of ketamine related adverse effects.

Similar results have been observed with a unique preoperative oral gabapentin dose
of 1200 mg which decreases pain score, opioid consumption and morphine associated
side effects. Turan et al. in spinal surgery [12] and in post hysterectomy pain [13] have
demonstrated a statisticaly significant decrease respectively in morphine and tramadol
consumption in patients receiving oral gabapentin 1200 mg, one hour before surgery.

In a more recent publication, Turan et al. [14] have modified the protocol, adding the
same dose of gabapentin 24 and 48 hours after surgery. These data have been confirmed
by several publications [15] but a sufficient dose of gabapentin seems necessary to be
efficient [16]. The combination with a COX2 inhibitor, such rofecoxib, is superior to ei-
ther single agent [17] and could be considered in favour of the balanced analgesia.

A New Challenge for Preemptive Analgesia:
the Control of Chronic Neuropathic Surgical Pain

Postoperative chronic pain can correspond to various mechanisms: deafferentation,
such as the phantom limb pain, causalgia, with complex regional pain syndromes, but
more frequently, pain associated with tissue and nerve lesions. These chronic neuropath-
ic postoperative pains are often underestimated due to a lack of long-term follow-up of
the patients by the anaesthesiologist.

A systematic clinical assessment is necessary several months after surgery. Until now,
few trials have demonstrated a possible reduction of secondary hyperalgesia, and the only
publication from De Kock et al. [18] has emphazised a positive effect of spinal clonidine
at six months. The chronic post surgical neuropathic pain seems frequent mainly in tho-
racic surgery and mastectomy, but also is many other frequent surgical processes such as
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cholecystectomy, herniorraphy, abdominoperineal resection, vasectomy, menisectomy...
Recent publications of Kehlet et al. [19] precise the risk faction and prevention of per-
sistent post surgical pain.

Additional investigations on the epidemiology of the post surgical persistent pain in vari-
ous types of surgery are necessary to evaluate more accurately the incidence evaluated to 10—
50% of the patients, with severe chronic pain in about 2.10% of these patients. A simplified
questionnaire (DN4) proposed by Bouhaissira et al. [20] should be useful to make a screen-
ing of the patients during the months and years following surgery. This important entity of
chronic pain needs more investigations for identification of patients at risk, for diagnostic of
persistent pain and for multimodal pharmacological treatment and prevention.

Prevention of postoperative pain has a long background, a strong evidence for theo-
retical support and a wide field of development with mechanisms based therapies.
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I1. MaauHOBCKH

PYKOBOJICTBO JJIAd INOSICHUYHOI'O CUMITATUYECKOI'O BJO-
KA IIOJ YJIbTPA3BYKOBBIM KOHTPOJIEM. KIMHUYECKUI CTYYAI

Bitok nosichnunoro cummnatudeckoro ranrms (LSGB) oTHocuTCs K 0HOMY U3
WHBA3UBHBIX METO/IOB, KOTOPBIN HCIOIB3YETCsl B ICUSHUN XPOHUIECKO OO, a TaK-
JKe B PYTUX CUTYALUAX. ITOT THIT OJIOKA BBIMOIHIETCS ¢ MTOMOIIBIO (DIIOPOCKOIIHH.
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