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INTRODUCTION 

The abdominal wall consists of three muscle layers, the 

external oblique, the internal oblique and the transversus 

abdominis, and their associated fascial sheaths. This muscular 

wall is innervated by nerve afferents that course through the 

transversus abdominis neuro-fascial plane (Mukhtar and 

Singh, 2009). 

Transversus Abdominis Plane (TAP) block, first 

described by Kuppuvelumani (Kuppuvelumani et al., 1991) 

and formally documented by Rafi (Rafi, 2001). It is used for 

the management of surgical abdominal pain by injecting local 

anesthetic into the plane between the internal oblique and 

transversus Abdominis muscles (Rafi, 2001; Aveline et al., 

2011). 

Opioids exert a local analgesic effect as based on several 

observations. Nociceptive afferent nerve fibers contain 

peripheral opioid receptors which are silent except in the 

presence of local inflammation. An effective topical opioid 

analgesic that could be applied to inflamed or open skin lesions 

would be a useful option for some patients where other options 

for pain relief have been exhausted (Elkousy et al., 2013). 

Magnesium is an antagonist of the NMDA receptor, 

acting as a noncompetitive antagonist, blocking ion channels in 

a voltage dependent fashion.  
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This receptor is found in many parts of the body, 

including the nerve endings, and plays a well-defined role in 

modulating pain and a number of inflammatory responses 

(Barbosa et al., 2010; Bottiger et al., 2014). 
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AIM OF THE WORK 

 This study aimed to compare the analgesic efficacy of 

Magnesium sulfate versus Morphine added to local anesthetics 

bupivacaine in ultrasound guided unilateral transversus 

abdominis plane block for postoperative analgesia after 

inguinal hernia repair.  
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REVIEW OF LITERATURE 

A) Anatomical consideration of Transversus 

abdominis plane block (TAP block) 

Overview on anterior abdominal wall muscle:- 

The abdominal wall is composed of 5 paired muscles: 2 

vertical muscles (the rectus abdominis and the pyramidalis) and 

3 layered flat muscles (the external abdominal oblique, the 

internal abdominal oblique, and the transversus abdominis 

muscles) (Figure 1, 2) (Jankovic et al., 2009). 

The external oblique muscle: 

It is the largest and most superficial of the three flat 

abdominal muscles. It is located in the anterolateral aspect of 

the abdominal wall. Its fleshy part forms the anterolateral 

portion and its aponeurosis forms the anterior part 

(Skandalakis, 2014). 

Its fibers run inferoanteriorly and medially in the same 

direction as do the extended digits when they are in one's side 

pockets. It originates from external surfaces of 5th to 12th ribs 

and insertion; the fibers pass medially, they become 

aponeurotic. This aponeurosis ends medially in the linea-alba, 

pubic tubercle and anterior half of the iliac crest. Innervation is 
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via the inferior six thoracic nerves and subcostal nerves (Frank 

and Netter, 2006). 

Inferiorly, it folds back on itself to form the inguinal 

ligament between the anterior superior iliac spine and the pubic 

tubercle. Just superior to the medial part of the inguinal 

ligament, there is an opening in the aponeurosis called the 

superficial inguinal ring (Keith and Anne, 2006). 

The internal abdominal oblique muscle:  

It is the intermediate layer of the 3 paired flat abdominal 

muscles. It originates broadly from the anterior portion of the 

iliac crest, lateral half of the inguinal ligament and 

thoracolumbar fascia. The internal abdominal oblique inserts on 

the inferior border of the 10th-12th ribs, the linea Alba and the 

pubic crest via the conjoint tendon. The muscle fibers of the 

internal abdominal oblique course upward in a superomedial 

orientation, perpendicular to the muscle fibers of the external 

abdominal oblique (Abdallah et al., 2012).  

The transversus abdominis muscle: 

It is the deepest of the 3 paired flat abdominal muscles. It 

originates on the internal surfaces of the 7th–12th costal 

cartilages, thoracolumbar fascia, anterior three fourths of the 

iliac crest and lateral third of the inguinal ligament. As with the 

other flat muscles, the transversus abdominis forms a broad 

aponeurosis that helps make up the rectus sheath before it fuses 
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in the midline to the linea alba. Above the arcuate line the 

transversus abdominis aponeurosis contributes to the posterior 

rectus sheath. Below the arcuate line it fuses with the other flat 

muscles as the anterior rectus sheath (Finnerty and 

McDonnell, 2012).  

 

Figure (1): Anterior Abdominal Muscles (Johannes et al., 2006). 

 

Figure (2): A cross-section of the abdominal wall layers.
 
The TAP block 

is performed by deposition of local anesthetic between the transversus 

abdominis muscle and the fascial layer superficial to it (Rahn et al., 

2010). 
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Surgical anatomy of the Inguinal Hernia  

A useful learning tool for gaining a working knowledge 

of the inguinal region is to visualize the region as it is 

surgically approached in the open technique of hernia repair. 

The inguinal region is part of the anterolateral abdominal wall, 

which is made up of the following nine layers, from superficial 

to deep: (Sabiston and Townsend, 2012). 

 Skin. 

 Camper fascia. 

 Scarpa fascia. 

 External oblique aponeurosis. 

 Internal oblique muscle. 

 Transversus abdominis. 

 Transversalis fascia. 

 Pre-peritoneal fat. 

 Peritoneum 


