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The control of postoperative pain is a major challenge for the anesthesiologists. In-
deed, it has been shown that efficient postoperative pain control is not only necessary for
the patient's well-being - patient satisfaction (1,2) - but it also has a positive impact on the
outcome of surgery, as recently shown by Capdevila et al. (2), who demonstrated that the
choice of analgesia technique may influence early rehabilitation after major knee surgery.
Moreover, Senturk et al. (3) were able to show that a good postoperative pain control after
thoracotomy decreases the prevalence of chronic pain assessed six months after surgery. In
this study, the authors postulated that there is a relation between the intensity of postopera-
tive pain and the appearance of chronic pain.

Among the intravenous pain drugs, opioids - morphine - remain one of the main-
stays. Opioids exert their analgesic effect by interacting with the p receptor. However,
opioid analgesic action is limited by their almost exclusive blockade of C fibers and some
pain modulation within the central nervous system. The weak blocking action on the A
delta fibers explain the lack of efficacy of opioid during movement - mobilization, reha-
bilitation -. Moreover a growing body of evidence suggest that opioid analgesics can elicit
delayed hyperalgesia (exaggerated nociceptive response to noxious stimulation) in experi-
mental models after repeated opioid administration (4) or continuous delivering (5). It has
also been shown that a single administration of opioid also induces a long-lasting increase
of basal pain sensitivity, leading to delayed hyperalgesia (6). There is now a substantial
amount of evidence that glutamate via N-methyl-D-aspartate (NMDA) receptor play a piv-
otal role in the development and maintenance of central hyperactive states underlying the
behavioral manifestations of pain facilitation, such as hyperalgesia, allodynia and sponta-
neous pain (7). It was shown that ketamine pretreatment in rats can prevent long-lasting
hyperalgesia induced by acute administration of fentanyl (8). Usefulness of ketamine has
been limited by its undesirable psychic emergence effects and cardiovascular stimulating
properties. However, it is becoming increasingly clear that a distinction must be made be-
tween the use of high-dose ketamine for anesthesia and the use of low-dose ketamine for
analgesic and anti-hyperalgesic effects. A recent review article (9), which included ran-
domized, prospective, controlled, double-blind studies, and reported pain scores was able
to demonstrate that continuous pain scores, was able to demonstrate that continuous infu-
sion of 0.3-0.5 mg.kg™.h™ improves postoperative pain management and reduces opioid
related adverse effects. The application of the enantiomer S(+)-ketamine deserves further
studies, since this isomer is 3-4 times more potent than R(-)-ketamine for pain relief and at
equianalgesia doses produces fewer psychic disturbances and less agitation than R(-)-
ketamine or the racemate (10,11).

Nonsteroidal anti-inflammatory drugs (NSAIDs) are part of the armamentarium of
the mutlimodal management of postoperative pain and may have a significant opioid-
sparing effect after major surgery, since they are able to counteract the actions of the in-
flammatory mediators released by the surgical trauma. Their use was, however, limited by
the non-availability of intravenous preparation and the high incidence of gastrointestinal
side-effects. It was shown that surgical trauma results in induction of cyclooxygenase-2
(Cox-2), leading to the release of prostaglandins, which sensitize peripheral nociceptors
and produce localized hyperalgesia (primary hyperalgesia) (12). The inhibition of Cox-1
results in upper gastrointestinal bleeding and hematological side-effects (13,14). Therefore,
selective Cox-2 may be of great interest in the management of postsurgical pain, particu-
larly with the new injectable formulation (15), which are preferred in acutely painful con-
ditions. Concerns dealing with thromboregulation (Cox-2) (16,17) and inhibition on bone



formation (18) secondary to Cox inhibitors have been raised and further studies are needed
to clarify these issues.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

Borgeat A, Schappi B, Biasca N, Gerber C. Patient-controlled analgesia after major
shoulder surgery. Anesthesiology 1997;87:1343-1347

Borgeat A, Tewes E, Biasca N, Gerber C. Patient-controlled interscalene analgesia
with ropivacaine after major shoulder surgery PCIA vs PCA. Br J Anaesth
1998;81:603-605

Sentiirk M, Ozcan PE, Talu GK, Kiyan E, Camci E, Ozyalcin S, Dilege S, Pembeci K.
The effects of three different analgesia techniques on long-term postthoracotomy pain.
Anesth Analg 2002;94:11-15

Mao J, Price DD, Mayer DJ. Mechanisms of hyperalgesia and morphine tolerance: a
current view of their possible interactions. Pain 1995;62:259-274

Kissin I, Bright CA, Bradley EL Jr. Acute tolerance to continuously infused alfentanil:
the role of cholecystokinin and N-methyl-D-aspartate-nitric oxide systems. Anesth An-
alg 2000;91:110-116

Laulin JP, Célerier E, Larcher A, Le Moal M, Simonnet G. Opiate tolerance to daily
heroin administration: an apparent phenomenon associated with enhanced pain sensi-
tivity. Neuroscience 1999;89:631-636

Coderre TJ, Katz J, Vaccarino AL, Melzack R. Contribution of central neuroplasticity
to pathological pain: review of clinical and experimental evidence. Pain 1993;52:259-
285

Célerier E, Rivat C, Jun Y, Laulin JP, Larcher A, Reynier P, Simonnet G. Long-lasting
hyperalgesia induced by fentanyl in rats: preventive effect of ketamine. Anesthesiology
2000;92:465-72

Schmid RL, Sandler AN, Katz J. Use and efficacy of low-dose ketamine in the man-
agement of acute postoperative pain: a review of current techniques and outcomes.
Pain 1999;82:111-125

Marietta MP, Way WL, Castagnoli Jr N, Trevor AJ. On the pharmacology of the keta-
mine enantiomorphs in the rat. J Pharmacol Exp Ther 1977;202:157-165

Calvey TN. Isomerism and anaesthetic drugs. Acta Anaesthesiol Scand 1995;106:83-
90

Samad TA, Moore KA, Sapirstein A, Billet S, Allchorne A, Poole S, Bonventre JV,
Woolf CJ. Interleukin-1B-mediated induction of Cox-2 in the CNS contributes to in-
falmmatory pain hypersensitivity. Nature 2001;410:471-475

Simon LS. Are the biologic and clinical effects of the Cox-2-specific inhibitors an ad-
vance compared with the effects of traditional NSAIDs? Curr Opin Rheumatol
2000;12:163-170

Silverstein FE, Faich G, Goldstein JL, Simon LS, Pincus T, Whelton A, Makuch RW,
Eisen G, Agrawal NM, Stenson WF, Butt AM, Zhao WW, Kent JD, Lefkowith JB,
Verburg KM, Geis GS. Gastrointenstinal toxicity with celecoxib vs. nonsteroidal anti-
inflammatory drugs for osteoarthritis and rheumatoid arthritis: the CLASS study: A
randomized controlled trial. Celecoxib long-term arthritis safety study. JAMA
2000:284:1247-1255

Barton SF, Langeland FF, Snabes MC, LeComte D, Kuss ME, Dhadda SS, Hubbard
RC. Efficacy and safety of intravenous parecoxib sodium in relieveing acute postopera-
tive pain following gynecologic laparotomy surgery. Anesthesiology 2002;97:306-314
Marcus AJ, Broekman MJ, Pinsky DJ. COX inhibitors and thromboregulation. Clinical
implications of basic research. N Engl J Med 2002;347:1025-1026



17. Bombardier C, Laine L, Reicin A, Shapiro D, Burgos-Vargas R, Davis B, Day R, Fer-
raz MB, Hawkey CJ, Hochberg MC, Kvien TK, Schnitzer TJ. Comparison of upper
gastrointenstinal toxicity of rofecoxib and naproxen in patients with theumatoid arthri-
tis. N Engl J Med 2000;343:1520-1528

18. Aspenberg P. Avoid cox inhibitos after skeletal surgery. Acta Orthop Scand
2002;73:489-490



Which statement is wrong ?

A) PCA morphine is superior to other forms of application of morphine for postoperative
pain treatment

B) PCA morphine has improved patient satisfaction
C) PCA morphine has decreased postoperative morbidity

D) Regional techniques are superior to PCA morphine

Which statement is not true ?

A) The isomer R(-) of ketamine is less potent than the S(+)

B) Ketamine has been shown to reduce the need of opioid in the postoperative period
C) Ketamine may be useful in preventing hyperalgesia by blocking the NMDA receptor

D) Ketamine interacts with the u receptor

A patient presents with a chief complaint of pain over and around a scar on the left thigh.
On examination, there is an old, well-healed scar on the anterior aspect of the left thigh.
The patient states that even light touch causes severe pain. Pinching the area is intolerable.
Each of the following terms could describe this pain problem EXCEPT

A) primary hyperalgesia
B) hyperpathia
C) allodynia

D) referred pain

All the following have been identified as algogenic substances EXCEPT
A) serotonin

B) leukotrienes

C) G protein

D) acetylcholine



Which statement does not apply to C fibers ?

A) are mostly nociceptive

B) respond to mechanical, thermal, and chemical stimuli
C) are unmyelinated

D) make up a small proportion of fibers in a peripheral nerve

Receptor types that mediate analgesia does not include
A) delta
B) kappa
C) mu-1

D) mu-2

All the following are examples of nociceptive types of pain EXCEPT
A) inflammation

B) distended viscera

C) fractures

D) phantom limb pain

Advantages of the interscalene approach to blocking the brachial plexus include all the
following EXCEPT that

A) it can be performed with the arm in any position
B) it can also block the cervical plexus
C) there is less risk of pneumothorax

D) a low volume of solution is required



The following statements regarding drug interactions with NSAIDs are true EXCEPT that
A) NSAIDs prolong the prothrombin time (PT) in patients on warfarin

B) inhibition of platelet aggregation by NSAIDs makes the patient more susceptible to
bleeding

C) There is less risk of gastrointestinal (GI1) adverse effects in patients taking steroids

D) omeprazol has been shown to prevent NSAID-induced gastropathy

Select the statement that best describes the action of NSAIDs :
A) NSAIDs have their main activity in the CNS

B) Tolerance may occur with long-term use

C) NSAIDs are potent cycloosygenase inhibitors

D) NSAIDs facilitate neutrophil migration and lymphocyte responsiveness



