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Editorial

Ketamine as Adjuvant for Acute Pain Management
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Peri-operative pain management is one of the impor-
tant tasks of medical staff. The problems arising after-
wards not only have a pathophysiological adverse effect on
patients, but also detrimentally affect the health system,
treatment costs, and delay in discharge, for which pain
management should be planned prior to surgery, and the
resulting stress (1-3).

Recent studies indicate a high incidence of persistent
postoperative pain, and anesthesiologists should thus take
proactive measures to control postoperative pain, particu-
larly as some surgeries have more severe acute pain. Not
only have a variety of drugs (such as opioids, NSAIDs, and
adjuvants) been studied, but also several methods of ad-
ministration (including oral, intravenous, epidural, in-
halation, etc.) have been evaluated (4-6).

Because of having significant effect in pain manage-
ment, opioids are the most commonly prescribed drugs,
but considering their side effects, researchers have always
been looking for alternative or adjunctive drugs and meth-
ods. Of adjuvants, paracetamol, ketamine, dexmedeto-
midine, gabapentin, pregabalin, lidocaine, amantandine,
melatonin, and ketorolac, can be considered, in the mean-
time, for their role in post-operative pain management (7-
9). As well as systemic administration of drugs, a variety
of regional techniques including neuraxial and peripheral
nerve blockade are of great attraction to anesthesiologists
for pain management during and after surgery (10-12).

Opioids are the most prominent postoperative pain
management drugs; however, the analgesic requirement
may gradually grow up due to the possibility of hyper-
algesia. Administration of sub-anesthetic doses of ke-
tamine seems to be able to prevent this phenomenon,
thereby preventing hypersensitivity and drug tolerance
(13). In recent studies, special attention has been paid to ke-
tamine. Ketamine is a noncompetitive inhibitor of NMDA
receptors, having analgesic, anti-inflammatory, and anti-

hyperalgesic effects, which has made it achieve a new posi-
tion in postoperative pain management. Ketamine has not
only been considered for acute postoperative pain man-
agement, but has also been used for peri-operative pain
management, pre-emptive analgesia, multimodal analge-
sia, chronic pain, and controlling hemodynamic changes
during intubation (14). In addition, as an adjuvant in re-
gional anesthesia, such as peripheral nerve block, it has
had significant effects (15). However, it is associated with
some side effects, such as hemodynamic changes, halluci-
nations, and headaches, which may interfere with the post-
operative recovery. Psychosomatic complications such as
mood disorders and dissociative symptoms are among the
most common, but transient; with problems associated
with this drug disappearing usually in one hour. Central
nervous system complications may also be present, but
they are not common if administered as an adjuvant in pa-
tient controlled analgesia (PCA).

Ketamine administration has not been approved by
the Food and Drug Administration (FDA) for neuraxial
methods, and neurotoxicity has been observed in intrathe-
cal continuous infusion of its racemic mixture, which, of
course, appears to have occurred due to its preservative
content, as no such cytotoxic effects have been observed
in intrathecal administration of the preservative free type.
Intranasal ketamine has a higher bioavailability than oral,
and some studies have shown it to be effective in acute pain
management following outpatient surgery procedures in
children; psychosomatic effects have also been observed
with this method, however (16).

In the studies available, the addition of ketamine to
morphine has not always been associated with acute post-
operative pain relief, and has had varied effects. In some
studies it has delayed the time for the first postopera-
tive analgesic request. On the contrary, low doses of ke-
tamine during the operation has not affected morphine
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intake within the first 24 hours after cesarean section
(17). Moreover, the addition of intravenous ketamine to
epidural ropivacaine administration, after thoracotomy,
has had significant effects on pain score reduction and
opioid consumption, compared to the administration of
epidural ropivacaine alone. On the other hand, a com-
parison of epidural ropivacaine infusion alone with sub-
anesthetic S(+)ketamine infusion during thoracotomy, has
shown that the latter has caused better postoperative anal-
gesia, but has revealed no effect on abdominal hysterec-
tomy and open colorectal surgery (18).

The different results observed with ketamine may be
caused by various reasons, including the dosage of drug,
the time of administration (intra- or post-operative pe-
riod), the duration of postoperative administration, the
method of administration of each drug (intravenous,
epidural, or nasal), racemic ketamine or S(+)ketamine, du-
ration of the postoperative evaluation, and single or com-
bined administration with other drugs.

Ketamine is a suitable analgesic for use outside the
operating room, especially in emergency conditions, as it
maintains cardiovascular and respiratory stability in pa-
tients, while causing potent analgesia similar to opioids,
but lacking a risk of respiratory depression (19). Nowadays,
concomitant administration of ketamine with propofol or
in a mixture called “Ketofol” is performed in some medi-
cal centers, used to induce analgesia and sedation in some
procedures (procedural sedation).

Existing studies indicate that peri-operative ketamine
administration has had favorable analgesic effects on post-
operative acute pain, especially if it is combined with
a multimodal approach, more considerable effects and
fewer complications will be achieved. Furthermore, in
many studies, ketamine has been suggested as a strong
adjuvant in opioid analgesia, and appears to be capable
of interfering with the peripheral and central transmis-
sion of the pain pathway. Ketamine has also been used
in some chronic pain syndromes, such as post-herpetic
neuralgia, neuropathic pain, fibromyalgia, spinal cord in-
juries, chronic regional pain syndrome, post-amputation
pain, and cancer pains.

In the present issue of the journal, Zangouei and
Zahraei (20) administered a low dose of ketamine follow-
ing spinal anesthesia in cesarean section that reduced the
incidence of postoperative headache. The incidence of
headaches, of course, depends on a variety of factors, in-
cluding patient age, needle size and shape, bevel orien-
tation, inserting angle, multiple dural punctures, type of
surgery, and physician experience, which should also be
considered when the efficacy of administering a study
drug to manage post-dural puncture headache (PDPH) is
to be evaluated. The primary approach commonly used to

treat or reduce the severity of PDPH are, initially, hydration,
bed rest, and analgesics; the most effective treatment is a
blood patch, though it is an invasive method with its own
side effects.

Various medical therapies that have been used to
prevent and reduce the incidence of post-dural punc-
ture headache, including oral and intravenous caffeine,
subcutaneous somatriptan, gabapentin, pregabalin, theo-
phylline, hydrocortisone, and adrenocorticotropic hor-
mone (ACTH), each with different therapeutic effects on
PDPH. In a study, administration of aminophylline infu-
sion during surgery has reduced the incidence of post-
dural puncture headache. In addition, placing the patient
in the lateral decubitus position has reduced the incidence
of post-dural puncture headache, and it can be taken into
account during spinal anesthesia.

In the end, regardless of the beneficial effects of ke-
tamine as an adjuvant in acute and chronic pain manage-
ment, as well as post-dural puncture headache in some
studies, the effects in other interventions should also be
considered so that this theory about the effect of ketamine
can be endorsed further.
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