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Introduction 
 

Coronary artery bypass graft surgery (CABG) is based on 

the principle that myocardial ischemia related to coronary artery 

obstructions can be corrected resulting in relief of the underlying 

ischemia. CABG is the most common procedure performed on the 

heart. Despite increasing competition from percutaneous 

intervention and other novel methods of non-surgical coronary 

revascularization, CABG remains one of the most definitive and 

durable treatments for severe coronary artery disease. The CABG 

procedure itself undergone innovation and evolution in the last 

few years, modern variations including off-pump, minimally 

invasive direct coronary artery bypass and robotic-assisted 

CABG. (Shah, 2010) 

 

Epidurals have been widely used in non-cardiac surgery, 

reporting improved analgesia and reduced risk of complications,
 

particularly pulmonary   complications. (Popping at el. 2008( 

 

General anesthesia remains the preferred anesthetic 

technique for CABG. Procedures to reduce anesthetic or surgical 

mortality and morbidity during open heart surgery have 
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continually evolved and new strategies in cardiac anesthesia 

enable immediate extubation (ultra-fast-track anesthesia), 

improving recovery, and early mobilization. The perioperative 

use of high thoracic epidural anesthesia (TEA) as an adjunct to 

general anesthesia has been shown to be beneficial in patients 

with coronary artery disease. Superior pain control with 

TEA improves pulmonary function and reduces postoperative 

pulmonary dysfunction, allowing earlier extubation with less 

respiratory complications.  (Scott et al., 2001) 

Further advantages of TEA include T1–T5 sympatholysis 

with subsequent improvement of coronary and internal thoracic 

arterial perfusion, decreased heart rate,
 
and potential reduction of 

arrhythmias. Intraoperative hemodynamic stability may be 

improved through stress response modulation and reduced risk of 

myocardial ischemia. Benefits of TEA can persist into the 

postoperative period, improving recovery, and early mobilization. 

(Dopfmer et al., 2002) 

 

Conversely, in cardiac surgery, the use of epidurals have 

been tempered worldwide as a result of the fear that the risk of 

epidural hematoma might be higher than in other surgical settings, 
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because of the full-dose anticoagulation required for 

cardiopulmonary bypass. )Ho et al., 2000) 

 

 

 

Aim of Work 

    The aim of this work is to discuss benefits, risks, role of new 

drugs in epidural analgesia in CABG surgery and protocols for 

epidural uses in CABG surgery. 
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Anatomical and clinical considerations of thoracic 

epidural analgesia 

 

Anatomical considerations for thoracic epidural 

analgesia 

 

Anatomy of epidural space 

 

Surrounding the spinal cord in the bony vertebral column 

are three membranes (from within to the periphery): the pia 

mater, arachnoid mater, and dura mater. The pia mater is a highly 

vascular membrane that closely invests the spinal cord and brain. 

The arachnoid mater is a delicate, nonvascular membrane closely 

attached to the outermost layer, the dura (Figure 1). Of these two 

membranes, it is thought that the arachnoid functions as the 

principal barrier to drugs crossing in and out of the CSF and is 

estimated to account for 90% of the resistance to drug migration, 

the functional proof of the arachnoid’s role as the primary barrier 

to flow is the observation that spinal CSF resides in the 

subarachnoid and not the subdural space. (Bernards, 2005) 
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Figure (1): Sagittal section through lumbar vertebrae. 

(Butterworth et al., 2013) 

 

 

The epidural space (also referred to as extradural and 

peridural space) lies between the dura and the borders of the 

spinal canal. Anteriorly, this border is the posterior longitudinal 

ligament; posteriorly, it is the vertebral lamina and adjoining 

ligamentum flavum. The spinal epidural space runs from the level 

of the foramen magnum to the sacral hiatus, which is bound by 

the sacrococcygeal ligament. The lateral borders of the epidural 

space are partially delineated by the vertebral pedicles, but this 
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space extends laterally through the intervertebral foramina to 

communicate with the paravertebral spaces on each side (Figure 

2). (Warren and Liu, 2008) 

 

 

 

 

Figure (2): Sagittal section demonstrating the relations of the 

epidural space. (Miller, 2009) 
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The epidural space is somewhat compartmentalized by the 

sections of the dura abutting the ligamentum flavum, vertebral 

lamina, and other borders of the vertebral canal. However, these 

compartments are joined by a “potential space” that is opened by 

injection of fluid or air, thus connecting the compartments and 

revealing a more continuous communication (Table 1). (Warren 

and Liu, 2008)  

 

Table (1): Anatomy of the epidural space. (Pinnock and Haden, 

2009) 

Boundaries Superior Closed at foramen magnum 

 Inferior Closed at sacrococcygeal membrane 

Anterior Posterior longitudinal ligaments, vertebral 

bodies 

Posterior Vertebral laminae, ligamenta flava 

Lateral Open, pedicles and intervertebral foramina 

Shape Broadly triangular, apex posteriorly 

content Veins, arteries, fat, lymphatics, nerve roots and dural 

cuffs 
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The epidural space itself contains fat, arterioles, a complex 

of thin-walled valveless veins which drain into the azygos system, 

lymphatics and the spinal nerve roots after they cross the dura and 

before they exit through the intervertebral foramina. The nerve 

roots carry with them a cuff of dura that may extend out into the 

paravertebral space. (Pinnock and Haden, 2009) 

 

As patients age, adipose tissue in the epidural space 

diminishes, and intervertebral foramina decrease in size. A 

decrease in adipose tissue results in decreased local anesthetic 

requirements in the elderly. (Morgan et al., 2006) 

 

 

Characters of thoracic vertebrae and thoracic epidural space 

 

 

There are significant differences between the lumbar and 

thoracic epidural anatomy, and thus the technique also needs to be 

different. The anatomy of the thoracic spine is considerably 

different from the lumbar region, the spinal cord lies easily within 

needle range, and pneumothorax is always a possibility. (Pinnock 

and Haden, 2009)  


