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Abstract
Opioids have been considered the strongest option in clinical practice for the treatment of postoperative pain. However, in this 
setting, the spinal administration of an opioid drug does not always guarantee selective action and segmental analgesia in the 
spine due to partial reuptake to blood systemic circulation reaching brain receptors. Recent evidence from experimental studies 
indicates that bioavailability in the spinal cord biophase is negatively correlated with liposolubility, which is higher for hydrophilic 
opioids, than for lipophilic ones. Clinical guidelines recommend using a mixture of local anesthetic plus a strong opioid to improve 
the analgesic effect, minimize adverse effects and improve the overall patient ś satisfaction. Moreover, sometimes an opioid 
alone, typically morphine, can be administered to provide a long period of postoperative analgesia for 24 h, or even 48 h when an 
extended release epidural formulation is used. In all cases a vigilance protocol must be recommended to prevent either early or 
delayed respiratory depression.
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Introduction
Humans have been administering parenteral opioids for many 
thousands of years in an effort to produce either analgesia or 
other clinical effects mediated by the central nervous system. 
However, it was not until the 1970s that we recognized that 
the analgesic effects of opioids are mediated by opioid binding 
to the specific receptors located in the brain stem. At about 
the same time, researches showed that the dose limiting side 
effects of systemically administered opioids, such as nausea 
and vomiting, sedation and respiratory depression were 
also mediated by opioid receptors in the same brain areas. 
Unfortunately, due to this “co-localization” of opioid receptors 
mediating either analgesia or side effects, it was physically 
impossible to separate the analgesic effects from their dose-
limiting ones when opioids were administered systemically. After 
its introduction to clinical practice, spinal opioid administration 
proceeded at a more rapid pace than did our understanding of 
the basic mechanism governing the spinal cord bioavailability 
of epidural and intrathecal administered drugs [1].

A Romanian surgeon presented the first published report on 
opioids for intrathecal anaesthesia using a mixture of cocaine 
and morphine in 1901 [2]. Neuraxial morphine was used for 
several years without a known mechanism of action until 1973, 
when class of highly specific opioid receptors were identified 
into the spine. Further, it was proven in animal studies that 
direct spinal application of morphine produced a good degree 
of analgesia [3]. A great discovery was made when Wang et al., 
successfully used intrathecal morphine bolus dose injection 
in humans [4], and with the publication by Behar et al., in The 

Lancet in 1979, the first paper on the use of 2 mg epidural 
morphine administered as bolus for the treatment of acute 
and chronic pain. It was suggested that the analgesic effects 
were mediated by morphine joining specific receptors placed 
into the posterior dorsal medullar horn [5]. From then until 
the present, scientific community has focused a great effort 
on identifying which types of opioids are suitable for spinal 
use and which are not. While spinal opioid administration 
can clearly be an effective analgesic technique, there is a 
widespread misconception that any opioid administered 
epidural or intratecally will always produce analgesia by a 
selective spinal mechanism. This is not absolutely the truth, 
because several opioids that are commonly administered spinally 
can also produce early analgesia by uptake into the systemic 
circulation, with subsequent redistribution to brainstem opioid 
receptors. This is more applicable for lipophilic ones because 
their minimum analgesic concentration (MEAC) is too low and 
it can be easily reached in plasma after neuraxial administration 
(0.03 ng/ml for sufentanil and 0.63 ng/ml for fentanyl). Therefore 
in some cases, the analgesia produced could be not superior 
to that produced by intravenous (IV) administration. On the 
other hand, hydrophilic opioids, like morphine (MEAC 9-30 
ng/ml) remain enough time into cerebrospinal fluid (CSF) for 
cephalic recirculation to produce delayed either analgesia or 
adverse effects [6,7].

Spinal cord bioavailability
Despite above-mentioned, spinal opioid administration can 
still be an excellent way to separate the desirable analgesic 
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effects of opioids from their dose-limiting side effects. To 
do so, we must better identify specific opioids and adequate 
doses and routes of administration (epidural vs. intrathecal) 
that result in a predominately spinal site of analgesic action 
rather than a brain one.

Bernards CM [7] carried out a review of experimental 
studies in animals focusing on the measurement of opioid 
concentration in the epidural, intradural, spinal cord and 
perispinal tissues (epidural fat), following spinal injection. These 
studies characterize, for the first time, the factors governing 
the rate and extent to which different opioids redistribute 
from the epidural and intrathecal spaces to reach target 
opioid receptors in the spinal cord dorsal horn. The findings 
indicate that increasing lipid solubility decreases the spinal 
cord bioavailability of spinally administered opioids.The 
author concluded that spinal opioid administration does not 
guarantee a spinal site of action and that available animal data 
clearly demonstrate that the spinal bioavailability of hydrophilic 
drugs (eg., morphine, diamorphine, hydromorphone) is 
superior to that of lipophilic opioids (eg., alfentanil, fentanyl, 
sufentanil) (see Figure 1). These animal data help to explain 
what multiple trials have demonstrated that is the analgesic 
effect of spinally administered lipid-soluble opioids is due 
in part, to uptake into plasma and distribution to brainstem 
opioid receptors.

The administration of hydrophilic opioids via a continuous 
infusion results in selective spinal analgesia with a low 
incidence of side effects. Lipophilic opioids may also be 
associated with spinal effects. However, the doses required 
to produce postoperative analgesia also produce plasma 
concentrations within the MEAC. Thus, in clinical practice it 
may not be possible to limit epidural doses of lipophilic opioids 

to those associated with spinal analgesia. Regardless of the 
mechanism of action, epidural administration of lipophilic 
opioids may offer no clinical advantages over the IV route. 
Notwithstanding, epidural administration of small doses 
of lipophilic opioids in combination with local anesthetics 
(LA) may offer significant clinical advantages over systemic 
administration of opioids alone. Consequently, dose-ranging 
studies will be necessary to determine the ideal concentrations 
of opioids and LA, as well as the ratios of the two drugs to 
obtain optimal analgesia with minimal incidence of side 
effects [8].

The spinal administration of an opioid drug does not 
guarantee selective action and segmental analgesia in the 
spine. Evidence from experimental studies in animals indicates 
that bioavailability in the spinal cord biophase is negatively 
correlated with liposolubility, and is higher for hydrophilic 
opioids, such as morphine, than lipophilic opioids, such 
as fentanyl, sufentanil and alfentanil. Clinical trials have 
demonstrated that the administration of lipophilic opioids 
by continuous epidural infusion may not produce analgesia 
due to a spinal mechanism, although by strengthening local 
anaesthesia they enable total doses to be reduced. This 
contrasts with single epidural injections of fentanyl, which 
with sufficiently high quantities of the opioid can reach 
specific areas at the spinal level. All opioids administered 
intrathecally produce part of their analgesic effect via spinal 
selectivity, although lipophilic opioids can also rapidly reach 
higher centres of the brain due to their good vascular uptake 
and redistribution [9].

Fentanyl is the lipophilic opioid on which most studies 
have been focused concerning its epidural administration, 
but results remain inconsistent with respect to its spinal 

Figure 1. Opioid spinal cord bioavailability after neuraxial administration [6-24].

Low medullar 
bioavailability
- Alfentanil
- Buprenorphine
- Oxycodone
- Tramadol
- Meperidine*
 *Great difficulty to 
define which part of 
the global analgesic 
effect is due to the 
local anesthetic
properties

Moderate medullar 
bioavailability
-Fentanyl
-Sufentanil
-Methadone#
# also exhibits a 
non opioid 
analgesic 
mechanism 
mediated by 
serotonergic and 
noradrenergic systems 
and anti- NMDA 
receptors

High medullar 
bioavailability
-Morphine
-Hydromorphone
-Diamorphine (a 
purified derivated of 
heroin)

http://www.hoajonline.com/journals/pdf/2049-9752-2-28.pdf
http://dx.doi.org/10.7243/2049-9752-2-28


Borja Mugabure Bujedo Journal of Anesthesiology and Clinical Science 2013, 
http://www.hoajonline.com/journals/pdf/2049-9752-2-28.pdf

3

doi: 10.7243/2049-9752-2-28

selectivity. Several studies have demonstrated that the quality 
of analgesia, the incidence of side effects, daily fentanyl rescue 
use, and plasma levels after 24 h of infusion are similar bet-
ween patients receiving either epidural or IV therapy [10-13]. 
Moreover, after thoracotomy, thoracic epidural administration 
of fentanyl confers only marginal benefit over IV or lumbar 
epidural routes [14]. These data indicate that the mechanism of 
postoperative fentanyl analgesia after epidural administration 
could be primarily systemic. However, there also studies [15-18] 
which suggest that a spinal effect may occur after epidural 
administration of fentanyl. Indeed some authors have found 
how fentanyl administered epidurally after cesarean delivery 
has a primarily spinal mechanism of action and this effect 
is enhanced by very small dose epidural bupivacaine and 
epinephrine [19]. However, in this case, the synergism among 
the 3 administered epidural drugs could explain the best 
results for the epidural route as it was confirmed by Niemi G 
et al., in 2 randomized clinical trials after mayor surgery [20,21].

Further, in an experimental pain study in volunteers by 
Ginosar et al., [22], epidural fentanyl caused segmental anal-
gesia when administered as a bolus and non-segmental 
systemic analgesia when administered as a continuous infusion. 
The response to maximum tolerable pain was assessed over 
420 min with electric and heat stimuli in two regions, the 
head and the leg (supraspinal and spinal respectively). Plasma 
concentrations of fentanyl were measured and found to only 
reach the MEAC after continuous infusion at high doses. Their 
findings were mostly in agreement with the previous studies 
they reviewed and were explained by the higher level of the 
drug reaching the spinal cord biophase in the bolus group. 
It has been suggested that this effect is due to the gradient 
of concentration reached between the epidural and the 
intrathecal spaces after the administration in boluses and 
not in continuous infusion. The dose at which fentanyl would 
produce spinal anaesthesia has been estimated to be around 
10 μg/ml. Accordingly, if in routine clinical postoperative 
practice physicians combined this opioid with a continuous 
infusion of LA at 2-5 µg/ml doses, what we expect achieve 
would be an enhancement of the analgesia by decreasing 
the dose of LA, with a potential systemic effect and, therefore, 
an additive effect rather than a spinal synergic one [23]. So, 
these findings may help resolve the long-standing controversy 
surrounding the site of action of epidural fentanyl but more 
trials are needed in the future to assess this affirmation.

In relation to this topic, Mather LE & Cousins MJ, [24] have 
the opinion that it´s sensible not to think of supraspinal 
and spinal mechanisms in terms of a dichotomy. Despite 
commentary about lipophilic drugs like fentanyl distributing 
into epidural fat, countless studies with epidurally injected 
opioids and LA (remember that fentanyl and bupivacaine have 
similar physicochemical properties) have demonstrated that 
systemically absorbed drug has a similar blood concentration 
profile to that after IM injection. The biphasic absorption 
patterns found can be interpreted as a “portion” of the dose 

being absorbed reasonably rapidly with a half-life of around 5 
to 10 min, generating the “peak” arterial blood concentration 
at around 10 min after injection. The remaining “portion,” 
presumably that distributed into fatty tissues, is absorbed 
more slowly with a half-life of several hours, thereby sustaining 
the blood drug concentrations compared with IV drug 
administration. Blood-borne drug will thus be delivered to 
both supraspinal and spinal receptor sites in proportion to the 
distribution of cardiac output, in addition to drug delivered 
by local mechanisms of bulk flow and diffusion. Although the 
amount of blood-borne drug delivered supraspinally may be 
small after epidural compared with IV injection, one has to 
remember, as pointed out in the early days of spinal opioid 
pharmacology, that the dual spinal and supraspinal opioid 
actions have a reinforcing action that is relevant both for 
agonist and antagonism. To the authors, a preferred research 
plan would be to determine whether an intramuscular 
injection or an IV infusion designed to mimic the plasma 
fentanyl concentrations from epidural administration would 
reproduce the analgesia of epidural administration, but 
without the side effects.

Clinical practice
Clinical practice on spinal opioids of worldwide anesthesio-
logists varies very much in relation to the country selected. 
Although there is no “ideal analgesic” clinicians alike continue 
to search for compounds with qualities which may approach 
this utopic idea. Regional anesthesia is now involved into the 
multimodal concept for the management of postoperative 
pain. To reach this objective, a spinal opioid is commonly 
used alone or plus LA to provide high degree analgesia 
associated to systemic drugs and also non-pharmacologic 
and rehabilitation programs [25].

Neuraxial analgesia is often provided using a mixture of 
LA and opioids, which yield analgesic synergy. In a review on 
combination opioid analgesics by Smith HS [26], the author 
concluded that this combination enhance and/or optimize 
analgesic efficacy and that this synergistic combination of 
agents provides better pain relief which is generally associated 
with fewer side effects than when either drug is given alone. 
Moreover, LA has been shown to alter signalling of other G 
protein-coupled receptors, but little is known about their 
effect on opioid receptor signalling. He also added that results 
from experimental studies suggest that LA decrease opioid 
inhibition of calcium channel activity by interfering with the 
GPT-mediated signal transduction between opioid receptors 
and calcium channels.

In a recent meta-analysis [27] it has been tested whether 
the intrathecal combination of a reduced dose of LA with 
an opioid compared with a standard dose of the same LA 
alone guaranteed adequate intraoperative anesthesia and 
postoperative analgesia and decreased LA-related adverse 
effects. 1393 patients from 28 trials were included. In experi-
mental groups, the median decrease in LA doses was 40% 
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(range, 12%-70%). With experimental interventions, there was 
evidence of a reduction in the duration of motor blockade 
postoperatively (average, -50minutes), time to discharge 
from hospital or PACU (-33minutes), time to ambulation 
(-28minutes), and time to urination (-14minutes). There was 
also evidence of a decrease in the risk of shivering (risk ratio 
[RR]: 0.26; 95% confidence interval [CI]: 0.12-0.56), nausea 
(RR: 0.45; 95% CI: 0.31-0.66), and arterial hypotension (RR: 
0.52; 95% CI: 0.35-0.78). The risk of pruritus was increased (RR: 
11.7; 95% CI: 6.2-21.9). The authors concluded that adding an 
opioid to a reduced dose of an intrathecal LA could decrease 
LA-related adverse effects and improve recovery from the 
spinal block without compromising intraoperative anesthesia 
or duration of postoperative analgesia.

Type of opioid used in postoperative pain
Morphine
It was the first opioid approved by the US Food and Drugs 
Administration (FDA) for spinal administration and it´s the 
epidural opioid that has been the most widely used and 
with which others are compared [9]. Indeed, it could be 
considered the “gold standard” of spinal drugs, which does not 
always imply the ideal one, as due to its spinal cord selectivity, 
the dose required is much lower for epidural than for paren-
teral administration based on it presents the best spinal bio-
availability [6-9]. It can be administered as a bolus (30-100 μg/
kg) or as continuous infusion (0.2-0.4 mg/h), which seems to 
induce better quality analgesia, and alone or together with LA, 
as synergy between the drugs increases the overall analgesic 
effect [8,9,28]. In addition, controlled clinical trials in either 
hip or knee replacement surgery, abdominal surgery, spine 
surgery and caesarean sections [29-35] have demonstrated that 
a single-dose EREM (Extended Released Epidural Morphine) 
can provide up to 48 hours very good quality of postoperative 
analgesia with an acceptable and predictable side effect profile 
(recommended dose <15 mg). Prophylactic analgesia with 
EREM leads to a more satisfactory patient experience than 
IV opioid PCA (Patient Controlled Analgesia).

EREM was approved in 2004 by the FDA intended for single-
dose administration by epidural route at the lumbar level, with 
mean duration of action of 48 h after a single injection use and 
delaying the peak concentration in the CSF until 3 hours after 
injection, without the problems associated with the catheter 
and with the expectation of improving on the overall failure 
rate with continuous epidural infusion technique which is 
estimated to be around 30 %. The formulation must not be 
injected through a filter as the particles may be disrupted. The 
basic points for its use include administration prior to surgery 
or after clamping the umbilical cord during a caesarean section 
and at least 15 minutes after the epidural test dose of LA 
and that no more epidural drugs be given for 48 h, since the 
continuous infusion of LA increase the release of morphine 
[36]. This advertence is due to a potential physicochemical 
interaction between epidural LA and EREM, which could 

negate the sustained release [37]. It was observed how a large 
dose of epidural lidocaine 1 hour before EREM administration 
alters the pharmacokinetics and drug effects of EREM. There 
was an increased incidence in vomiting, oxygen use, and 
hypotension in patients who received 20-35 ml lidocaine 
before 8 mg EREM. So the authors concluded that clinicians 
must apply caution when EREM is administered even 1 hour 
after an epidural lidocaine “top-up” for cesarean delivery [37].

As with all opioids, the chief hazard is respiratory depression 
especially in elderly and debilitated patients and in those 
with compromise respiratory function. In a meta-analysis on 
the risk of respiratory depression compared to intravenous 
morphine PCA, an odds ratio (OR) of 5.80 (95% CI 1.05 - 31.93; 
p=0.04) was estimated for the use of EREM [33]. There are 
no description data to guide the treatment of a patient who 
receives intrathecal EREM, but it has been described a case 
of accidental spinal injection of 7.5 mg EREM in a 45-yr-old 
women under a exploratory laparotomy, which was successfully 
treated without postoperative artificial ventilation, using a IV 
naloxone infusion (40-140 μg/h) during 22 h until the patient 
reported any pain [38].

In a meta-analysis of randomized trials over patients 
undergoing major surgery under general anaesthesia and 
receiving systemic opioids for break-through pain after 
operation [39], the additional use of intrathecal morphine 
decreased pain intensity, and also systemic morphine 
consumption, but does not decrease the risk of morphine-
related adverse effects. The postoperative morphine-sparing 
effect was significantly weaker in patients undergoing cardio-
thoracic compared with abdominal surgery and the authors 
also concluded that we still do not know the optimal dose 
of intrathecal morphine when used alone. Nevertheless, in a 
meta-analysis based on studies on spinal anaesthesia [40], with 
morphine as adjuvant of an LA without general anaesthesia, 
the rate of adverse effects of intrathecal morphine was analysed 
(n=790), compared to placebo (n=524) and a relationship was 
found between the dose of drug used and the occurrence of 
the adverse effects. The authors concluded that the use of 
intrathecal morphine at doses <300 μg, although associated 
with a higher rate of adverse effects, is a safe dose, since 
among those on this dose the rate of episodes of respiratory 
depression was not higher than among the placebo group 
who received systemic opioids. In another recent meta-analysis, 
[41] about opioids added to LA for single-shot intrathecal 
anaesthesia in patients undergoing minor surgery, morphine 
(0.05-2 mg) and fentanyl (10-50 μg) added to bupivacaine 
were the most frequently tested. Duration of postoperative 
analgesia was prolonged either with morphine (315 to 641 
min) or fentanyl (60 to 168 min).

Morphine could be the most suitable opioid for neuraxial 
administration in the context of acute postoperative pain 
because provides a very good quality of epidural and intra-
thecal analgesia, but its long elimination time and its potential 
to cause delayed adverse effects, limit its routine use and 
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require careful selection of patients and vigilance protocols, 
and it´s not recommended for ambulatory patients [36]. 
The optimal neuraxial opioid dose is a balance between the 
conflicting demands of providing optimal analgesia while 
minimizing dose-related adverse effects. The optimal “single 
shot” intrathecal morphine dose appears to be 75-150 μg 
and the ideal “single shot” epidural morphine dose could be 
2.5-3.75 mg, for the first 24 hours after surgery [42].

Fentanyl and sufentanil
The most lipophilic opioids such as fentanyl and sufentanil 
are the opioids most studied and widely used epidural and 
intradurally in the context of postoperative pain given their 
rapid onset of action (10-15 min) and their short duration 
(2-5 h) [36]. Several studies have focused on demonstrating 
the beneficial effect of the combination of lipophilic opioids 
with LA in ambulatory surgery and in the field of obstetrics as 
analgesic agents for labour pain [43]. In this way, the combi-
nation of intrathecal fentanyl (20-30 μg) or sufentanil (5-7.5 μg) 
with bupivacaine or lidocaine leads to a faster onset of blockade 
and better intraoperative and immediate postoperative 
analgesia without increasing the degree of motor blockade 
or the time until discharge [44].

Hydromorphone
It´s a hydrogenated ketone of morphine and was first synthesised 
in Germany in 1921. Epidurally, it has an equianalgesic dose 
ratio of 1:2 compared to its parenteral administration and the 
recommendable dose is 10-20 μg/kg. It could have several 
potential advantages over morphine for its use as PCEA 
(patient-controlled epidural analgesia): it has intermediate 
solubility (octanol buffer distribution coefficient of 525 vs. 1 for 
morphine), with a rapid onset of action (5-10 min), moderate 
duration of action (effective duration of action of 4-6 h) and 
very low risk of delayed respiratory depression, as well as 
a higher potency administered epidurally (3:1 by infusion 
increasing to 5:1 by bolus) [9]. A recent study has demonstrated 
its effectiveness in 3736 patients after lower limb orthopaedic 
surgery as patient-controlled epidural anaesthesia at a dose 
of 10 μg/ml, in combination with 0.06% bupivacaine [45]. 
To routinely use this drug epidurally, these results must be 
confirmed in major thoraco-abdominal surgery, since the 
limited data published on this topic to date are restricted to 
paediatric surgery using boluses or minor abdominal surgery, 
such as prostatectomy or caesarean section surgery [46].

Methadone
This is an opioid considered to provide moderate spinal anal-
gesia, but its long duration of action may result in plasma 
 accumulation and supraspinal adverse effects. Its mechanism 
of action is mediated by the endogenous opioid, serotonergic 
and noradrenergic systems, and also by NMDA receptor 
antagonists. Otherwise, in comparison with morphine, it 
has a weaker potency and does not have active metabolites, 

so it´s not accumulated in patients with renal failure [9]. In 
patients undergoing abdominal or lower limb surgery, it has 
been confirmed that the continuous epidural infusion (3-6 
mg bolus + 6-12 mg infusion/24 h) produced lower plasma 
concentrations than the administration in epidural boluses 
(3-6 mg/8 h) with a lower rate of miosis, no cumulative effect 
and similar good pain relief in both groups, during the 3 
days of treatment [47]. In a patient-controlled postoperative 
analgesia clinical trial after thoracic surgery it was more 
effective using methadone epidurally than intravenously 
with the total amount of methadone used of 18 mg/day by 
the epidural route compared to 24 mg/day by intravenous 
one [48]. Another trial using methadone as a sole agent for 
postoperative post-thoracotomy pain, showed that this route 
of administration was effective for postoperative analgesia 
but with a higher rate of pruritus, vomiting and urinary 
retention versus epidural bupivacaine or clonidine. Patients 
in the methadone group received an initial dose of 6 mg 
in 10 ml saline given over 20 min followed immediately by 
infusion of 0.5 mg/h [49].

Diamorphine
This is a purified derivative of heroin (diacetylmorphine). It´s 
considered a pro-drug that lacks intrinsic opioid activity, but 
as it is quickly metabolised by esterases into neural tissue, it 
is transformed into the active ingredients 6-acetylmorphine 
and morphine. Its clinical practice is justified by potential 
advantages of diamorphine with respect to morphine, due 
to its higher liposolubility (octanol-water partition coefficient 
of 280 compared to 1.4 for morphine), which means that it 
has a rapid onset of action and a lower effective duration 
of action together with a better profile of adverse effects, 
without risk of delayed respiratory depression [9]. In a recent 
survey it was the opioid most commonly used intrathecally 
in the United Kingdom (UK), especially in the obstetric area. 
78.2% of anaesthetic units used it regularly, followed closely 
by fentanyl (74.1%), and finally morphine was less commonly 
used (21.3%) at reported doses of 0.2-0.5 mg, 12.5-25 μg and 
0.1-0.5 mg respectively [50].

Pethidine (Meperidine)
It´s use has been well described in Australian and New Zealand 
practice, particularly in the field of obstetric anaesthesia. 
Reported methods of delivery have included bolus injection, 
continuous infusion and patient-controlled epidural analgesia 
for the treatment of postoperative and labour pain. Because 
of its intermediate lipid solubility (525), pethidine may have 
advantages over other epidural opioids however potential 
for accumulation of its excitatory metabolite norpethidine 
limits its use to relatively short durations of treatments [51].

Buprenorphine
This drug is a lipophilic partial agonist with a higher affinity on 
specific opioid receptors and higher potency than morphine 
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after systemic administration. After epidural administration 
similar maximal concentrations are reached both in plasma 
and CSF, at 10 and 30 min, respectively and, therefore, it 
can cause early respiratory depression (within 30 min) that 
can be resistant to naloxone [9]. Its better characteristics in 
terms of adverse effects have meant that it is still used clini-
cally, especially in Asian countries, and its effectiveness 
epidurally has been confirmed at doses of 200 μg injected at 
two cephalic levels above the surgical incision after lumbar 
spine surgery in patients given general anaesthesia [52], as 
well as in caesarean sections at doses of 300 μg epidurally, 
with the same analgesic quality and, therefore, the same 
power as the intradural dose of 150 μg [53]. 

Most common epidural opioids properties are summarized 
in Figure 2.

Recommendations for correct opioid selection 
Multimodal postoperative analgesia
It is important to highlight that the treatment of postoperative 
acute pain requires a multimodality approach, whenever 
possible combining regional anaesthesia, analgesics that 
act centrally like paracetamol, others drugs that have a 
peripheral non steroidal anti-inflammatory effect (classic 

NSAID or selective ciclooxigenase-2 inhibitors), and opioids 
using different routes of administration, as well as coadjutant 
drugs, such as those for neuropathic pain like gabapentin 
or pregabalin and the N-methyl-D-aspartate antagonists. 
Moreover, spinal opioids should not be administered as a 
unique analgesic technique and would be included into a 
wider analgesic planning based on the previous experience 
of the medical team, the risk/benefit balance for the patient 
and indeed the hospital setting [54].

Prospect group (Procedure Specific Postoperative Pain 
Management: http://www.postoppain.org) 
In the present days, optimal analgesia should be based on 
clinical evidence for each surgical procedure and should be 
combined with physiotherapy and rehabilitation programmes 
in order to minimise the period of postoperative recovery, 
hospital stay and convalescence of our patients. The PROSPECT 
group helps the physicians to choose the most adequate drugs 
and techniques combination based on the medical published 
evidence. Very detailed evidence related to procedure-
specific postoperative pain management is provided by the 
PROSPECT group. Recommendations are based on a systematic 
evaluation of RCTs of procedure-specific data supplemented 

Figure 2. Clinical characteristics of most used epidural opioids for postoperative pain [25-53].
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by evidence transferred from studies of procedures thought 
to have a similar pain profile, as well as information from 
clinical practice. Recommendations are then made for pre, 
intra and postoperative pain management [55].

An update report by the american society of anesthesiologist 
task force on acute pain management 
Practice Guidelines are systematically developed recommen-
dations that assist the practitioner and patient in making 
decisions about health care. These recommendations may 
be adopted, modified, or rejected according to clinical needs 
and are not intended to replace local institutional policies. 
In addition, Practice Guidelines developed by the American 
Society of Anesthesiologists (ASA) are not intended as 
standards or absolute requirements, and their use cannot 
guarantee any specific outcome. Practice Guidelines are 
subject to revision as warranted by the evolution of medical 
knowledge, technology, and practice. They provide basic 
recommendations that are supported by a synthesis and 
analysis of the current literature, expert and practitioner 
opinion, open forum commentary, and clinical feasibility data. 
This document updates the “Practice Guidelines for Acute 
Pain Management in the Perioperative Setting: An Updated 
Report by the American Society of Anesthesiologists Task 
Force on Acute Pain Management,” adopted by the ASA in 
2003 and published in 2004.

Overall recommendations conclude that perioperative 
techniques should include but not are limited to various 
analgesic modalities such as central neuraxial opioid analgesia, 
PCA with systemic opioids and peripheral regional analgesic 
blockades [28].

Practice guidelines for the management of respiratory 
depression associated with neuraxial opioid administration 
The most feared complication of opioid administration is 
respiratory depression. The incidence is infrequent for doses 
commonly used clinically but it´s dose-dependent for both 
hydrophilic and lipophilic opioids. The incidence of respir-
atory depression associated with continuous epidural 
infusions containing opioids has been estimated from large 
observational studies, ranging from 0.09% to 0.4%. Overall 
risk of respiratory depression after intrathecal o epidural 
opioids is less than 1%, and limited data suggest that it´s 
similar to that of opioids delivered via parenteral route [36].

These are the recommendations from an update report 
made by the American Society of Anesthesiologists (ASA) 
Task Force on neuraxial opioids [56]:
1. Prevention of respiratory depression after neuraxial opioid 
administration:

-Particular attention should be direct toward signs,    
symptoms, or a history of sleep apnea, coexisting diseases  
or conditions (eg., diabetes, obesity), current medications 
(including preoperative opioids), and adverse effects after  
previous opioid administration.

- Patients with a history of sleep apnea treated with non- 
invasive positive airway pressure should be encouraged 
to bring their own equipment to the hospital.
 Drug selection:

  -Single-injection neuraxial opioids may be safely used 
   in place of parenteral opioids without altering the risk 
   of respiratory depression or hypoxemia.
  -Single-injection neuraxial fentanyl or sufentanil may be 
   safe alternatives to a single-injection of neuraxial mor-
   phine.
  -When clinically suitable, extended-release epidural 
    epidural morphine may be used in place of intravenous 
   or conventional (i.e., immediate-release) epidural mor-
   phine, although extended monitoring may be required.
  -Continuous epidural opioids are preferred to parenteral  
   opioids for anaesthesia and analgesia for reducing the 
   risk of respiratory depression.
  -When clinically suitable, appropriate doses of continuous 
   epidural infusion of fentanyl or sufentanil may be used in 
   place of continuous infusion of morphine or hydromor-
   phone without increasing the risk of respiratory depres-
   sion.
  -Neuraxial morphine or hydromorphone should not be 
   given to outpatient surgical patients.

    Dose selection:
       - The lowest efficacious dose of neuraxial opioids should   
        be administered to minimize the risk of respiratory 
        depression.
       -Parenteral opioids or hypnotics should be cautiously 
        administered in the presence of neuraxial opioids.
       -The concomitant administration of neuraxial opioids 
        and parenteral opioids, sedatives, hypnotics, or magne- 
         sium requires increasing monitoring (eg., intensity, dura-
        tion or additional methods).

2. Detection of respiratory Depression:
All patients receiving neuraxial opioids should be monitored 
for adequacy of ventilation (eg., respiratory rate, depth of 
respiration assessed without disturbing a sleeping patient), 
oxygenation (eg., pulse-oximetry when appropriate), and 
level of consciousness.

When hydrophilic opioids are used as a bolus, monitoring 
at last once every hour should be performed for the first 12 
hours after initiation, followed by monitoring at last once 
every 2 hours for the next 12 hours. After 24 hours, monitoring 
should be performed at last once every 4 hours for a minimum 
of 48 hours. For lipophilic opioids as a single bolus continual 
monitoring should be performed for the first 20 minutes after 
administration followed by monitoring al least once per hour 
until 2 hours has passed. After 2 h for lipophilic opioids and 
24 h for hydrophilic ones, frequency of monitoring should be 
dictated by patient´s overall clinical condition and concurrent 
medications. Monitoring should be performed during the 
entire time if an infusion is in use in both cases.
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Expert´s opinion and personal experience
Arriving to this point may be possible that the final decision for 
proper choice of spinal opioid analgesic drug or combination 
could be difficult in our clinical practice or procedure. In this 
case, the final recommendation must be based on expert´s 
opinions and case reports articles. Moreover, the therapy 
selected should reflect the individual anesthesiologist´s 
expertise, as well as the capacity for safe application of the 
modality in each practice setting.

Conclusions
Opioids are the most potent centrally acting analgesic drugs for 
the treatment of pain. On the recent years, since the discovery 
of spinal opioid receptors, the use of spinal opioids has been 
adopted in clinical practice in the hope of producing intense 
segmental analgesia that was devoid of the dose-limiting 
side effects associated with systemic opioid administration. 
Experimental and clinical studies have demonstrated that 
after their neuraxial administration, liposolubility is inversely 
proportional to their spinal selectivity, which is higher for 
morphine, than for other more lipophilic drugs, such as fen-
tanyl and sufentanil.

In recent years, more information has been available regar-
ding the use of spinal opioids alone or in combination with LA, 
which has helped us to define the clinical applicability and 
efficacy of these forms of therapy and has also contributed 
to the understanding of the disadvantages of their use. This 
knowledge could be used to select a treatment based on 
patient´s particular needs and personal physician experience 
in the perioperative setting in order to produce a high quality 
pain control combined with a low incidence of adverse effects, 
but this decision should be pivot on published medicine 
evidence data. 

Finally, physicians should reach a consensus on this topic 
and an international protocol should be adopted for proper 
patients monitoring after spinal opioids administration to 
avoid the feared respiratory depression and also other minor 
adverse effects.
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