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Abstract 

Background: Since their introduction into clinical practice in opioids 

given spinally have achieved international popularity in various clinical 

settings. This undoubtedly represents a major breakthrough in pain 

management. Aim of the work: The aim of this work is to discuss 

anatomical and pharmacological consideration, indication, 

contraindication of intrathecal opioids in anesthesia. Conclusion: 

Segmental analgesia after intrathecal opioids administration should confer 

a lower side effect profile compared with systemic opioids administration. 

The side effects of intrathecal opioids are sedation, sweating, delayed 

gastric emptying, urinary retention, pruritus, nausea and vomiting, and 

respiratory depression. The commonest side effects are nausea vomiting, 

pruritus, and respiratory depression, the latter being the most feared by 

clinicians. Although previous studies have suggested that side effects are 

dose related, recent data demonstrate that there is no clear correlation 

between dose and morbidity. 

Key words: opioids, clinical settings, Intrathecal Injection, 

Anesthesia, analgesia 
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Introduction 

pioids 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´s 

satisfaction (Bernards, 2005). 

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 intrathecally 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 

O 
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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. Therefore in 

some cases, the analgesia produced could not be superior to that 

produced by intravenous (IV) administration. On the other hand, 

hydrophilic opioids, like morphine remain enough time into 

cerebrospinal fluid (CSF) for cephalic recirculation to produce 

delayed either analgesia or adverse effects (Smith, 2008). 

Segmental analgesia after intrathecal opioids 

administration should confer a lower side effect profile 

compared with systemic opioids administration. A recent 

prospective survey of 6000 patients reported a low incidence 

of side effects and good patient satisfaction after single 

administration of low-dose intrathecal opioids. The side 

effects of intrathecal opioids are sedation, sweating, delayed 

gastric emptying, urinary retention, pruritus, nausea and 

vomiting, and respiratory depression. The commonest side 

effects are nausea vomiting, pruritus, and respiratory 

depression, the latter being the most feared by clinicians. 

Although previous studies have suggested that side effects 

are dose related, recent data demonstrate that there is no clear 

correlation between dose and morbidity (Sultan et al, 2011). 
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Aim of the Work 

he aim of this work is to discuss anatomical and 

pharmacological consideration, indication, contraindication 

of intrathecal opioids in anesthesia. 
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Chapter (1) 

Anatomy of the Vertebral Canal 

he vertebral canal extends from the foramen magnum to 

the sacral hiatus containing spinal cord and its covering 

meninges; the pia matter, the Arachnoid matter and the Dura 

matter. This results in the presence of three separate spaces, 

the epidural, subdural and the subarachnoid spaces (Faiz and 

Moffat, 2002). 

The bony Vertebral canal contains the following 

boundaries:  

 Anterior boundary- vertebral body  

 Lateral boundary- pedicles  

 Posterior boundary- spinous process and laminae  

The bony structure provides:  

 Structural support  

 Protection of the spinal cord and nerves 

 Mobility (Faiz and Moffat, 2002). 

The vertebral column 

The vertebral column consists of 7 cervical, 12 

thoracic, and 5 lumbar vertebrae as well as the 5 sacral and 4 

coccygeal vertebrae (Figure 1) (Bogduk, 2005). 

T 
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Figure (1): The vertebral column (Valovski and Valovska, 2011). 

Individual vertebral anatomy consists of the pedicle, 

transverse process, superior and inferior articular processes, 

and spinous process. Each vertebral body is connected to the 

other by intervertebral disks. There are 2 superior and 2 

inferior articular processes (synovial joints) on each vertebra. 

Articular processes allow for articulation to the vertebrae 

above and below. Pedicles have notches superiorly and 
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inferiorly, allowing the spinal nerve to exit the vertebral 

column (Figure 2) (Brown, 2005). 

 

Figure (2): Individual lumbar vertebra (Butterworth et al., 2013). 

The angle of the transverse process in the lumbar and 

thoracic vertebrae impacts how the anesthesia provider will 

orientate the needle when performing a neuroaxial block. The 

spinous process in the lumbar region is almost horizontal 

with flexion; in the thoracic region they are angled in a 

slightly caudad direction. Interlaminar spaces differ in size. 

In general, the higher up the vertebral column, the smaller 

the interlaminar space. This is important to remember. If the 

anesthesia provider is having trouble placing a 

spinal/epidural at Lumber Vertebrae 2nd &3rd (L2-L3), 

moving down a space will provide a larger intervertebral 

space, increasing success (Figure 3) (Morgan et al., 2006). 
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Figure (3): Angulation of spinal/epidural needles at different vertebral levels 

(Butterworth et al., 2013). 

Ligaments maintain the shape of the vertebral column 

and provide support. Vertebral bodies and disks are 

connected and supported on the ventral side by anterior and 

posterior longitudinal ligaments. On the dorsal side of the 

vertebral column the Ligamentum Flavum, Interspinous 

ligament, and Supraspinous ligament provide support. These 

dorsal ligaments are structures that the anesthesia provider 


