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ABSTRACT 

There is significant paucity in the literature regarding serratus posterior superior and inferior muscles. 

Most standard textbooks mention conflicting views on the role of serratus posterior superior and 

inferior muscles in respiration. This study was aimed at providing a more accurate review about the 

serratus posterior superior and inferior muscles and their functional importance. For the preparation of 

this paper we consulted scientific articles published in English and textbooks. The articles were  

accessed from a basic search in PubMed database. Recent studies have shown that there is no 

electromyographic evidence supporting a role for either the serratus posterior superior and inferior 

muscles in respiration. These muscles may function primarily in proprioception and are clinically 

important.The serratus posterior superior and inferior muscles are considered to be source of 

myofascial pain, which presumably originates from trigger points within the muscles. Both muscles 

are  implicated  in chronic pain syndromes like idiopathic  myalgia  or painful  shoulder  syndrome and 

scapulocostal syndrome. Further investigation need to be done on these muscles to confirm their 

functional and clinical importance. 
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INTRODUCTION 

Serratus posterior superior (SPS) is a thin 

quadrilateral muscle, which arises by a thin 

aponeurosis from the lower part of the nuchal 

ligament, the spines of the seventh cervical and 

upper two or three thoracic vertebrae and their 

supraspinous ligaments.
1
 But study by Satoh 

describes origin of SPS as high as third cervical 

vertebrae while lower limit of origin is upto 

second thoracic vertebrae.
2 

Textbook of anatomy 

by Cunningham’s mentions inferior limit of origin 

upto fourth thoracic vertebrae.
3 

SPS is inserted as 

four digitations attached to the upper borders and 

external surfaces of the second, third, fourth and 

fifth ribs, just lateral to their angles. Serratus 

posterior superior is innervated by the second, 

third, fourth and fifth intercostals nerves.
1
 

Serratus posterior inferior (SPI) arises from the 

spines of the lower two thoracic and upper two 

or three lumbar vertebrae and their supraspinous 

ligaments by a thin aponeurosis that blends with 

the lumbar part of the thoracolumbar fascia.
1
 

Textbook of anatomy by Cunningham’s 

mentions thoracolumbar fascia as only origin of 

this muscle.
3 

But study by Satoh describes 

origin of SPI as high as eleventh thoracic 

vertebrae.
4
  It ascends laterally, and its four 

digitations pass into the inferior borders and 

outer surfaces of the lower four ribs, a little 

lateral to their angles. Serratus posterior inferior 

is innervated by ventral rami of the ninth, tenth, 

eleventh and twelfth thoracic spinal nerves.
1
 

There is no electromyographic evidence 

supporting a role for either the SPS or SPI  in 

respiration. Thus, the main evidence  suggesting  

such  a role is one the basis of their attachments. 

The clinical importance of these muscles is that 

both are implicated in chronic pain syndromes 
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like idiopathic  myalgia  or painful  shoulder  

syndrome and scapulocostal syndrome. 

 
Figure 1- Serratus posterior superior (SPS) and 

serratus posterior inferior (SPI) muscles 

 

MATERIALS AND METHODS 

For the preparation of this paper we consulted 

scientific articles published in English and 

textbooks. The articles were accessed from a basic 

search in PubMed database 

(http://www.ncbi.nlm.nih.gov/pubmed), using 

terms like serratus posterior superior, serratus 

posterior inferior and scapulocostal syndrome. The 

data concerning anatomy, function and clinical 

significance of serratus posterior superior and 

inferior muscles was collected and analysed. 

 

DISCUSSION  

The standard textbook of Anatomy mentions 

conflicting views on function of these muscles.The 

British edition of Gray's Anatomy  indicates that  

the  role of the  serratus  posterior  superior is  

uncertain  in  man  whereas   the  American   

edition   describes   a  specific function   for  this  

muscle,  namely,   elevating  the  ribs during  

deep  inspiration.  Similarly,  for the presumably 

related  muscle,  serratus  posterior   inferior ,  

the British edition  indicates  that  the  muscle's 

action is to draw  the   lower  ribs  downward   

and   backward,  although  possibly  not  in 

respiration.  In  contrast,  the American  edition of 

this text  states  that  the muscle  is active  during  

forced  expiration.
5
 Hollinshead’s Anatomy 

mentions the serratus posterior muscles as 

inspiratory muscles which is similar to that stated 

in clinical anatomy by  Moore  and  Dalley .
6,7

 But 

Snell anatomy  indicates  that  the  SPS is active  

in inspiration  and  the  SPI  in expiration.
8
 

Regarding the function of muscles other different 

views are present in previous literatures. Travell 

and Simons suggested  that  the  SPI  functions 

synergistically  with  the  ipsilateral  iliocostalis  

and longissimus  for rotation  (unilateral)  and 

extension   (bilateral)  of  the  spine while in  

respiration,   the  muscle  acts synergistically 

with  the quadratus lumborum.
5
 

Vilensky et al suggested that  the  SPS and  SPI  

have  reflex  connections  with   the   respiratory   

muscles   such  that   overstretching   results    in    

compensatory    movements. The muscles  may  

function  to measure stress  levels  at the  superior  

and  inferior  limits  of the  thoracic  spine.  

Considering,   the  ambiguous   relationship   

between    muscle   spindle   density   and   

presumed   proprioceptive    function,   they  

suggested  that  better electromyographic   

recordings  and electroneurography of the motor 

and sensory nerves  of these  muscles, rather  than  

further  histological  analysis, would  be the best  

approach  to understanding   their  function. 

Authors further stated that  until  there  is 

supportive  evidence,  no respiratory  function  be 

attributed to  either   the  SPS  or  the  SPI,  and  

that  the  possible clinical  importance   of these  

muscles  as generators  of pain,  especially   

shoulder   pain,  which  is  one  of  the frequent  

locations  of myofascial  pain, should be  

mentioned    in  gross  anatomy  courses and  

textbooks.
5
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The scapulocostal syndrome, an insufficiently 

understood condition was clinically studied in 201 

cases by Fourie   LJ in 1991. The pain was the 

presenting symptom in all cases and important 

cause was from an enthesopathy of the serratus 

posterior superior muscle. The operation of 

'serratotomy' (severing the serratus posterior 

superior muscle) was performed with excellent 

results in 6 patients in whom conservative 

treatment failed. This study supports that SPS is 

one of the cause of  painful  shoulder  syndrome 

and scapulocostal syndrome.
9
 

Recent study  by Loukas M et al supported that 

SPS and SPI have role in role in respiration based 

on their findings that no morphometric difference 

exists between the SPS and SPI of COPD patients 

versus controls.
10

 

Further investigation need to be done on these 

muscles to confirm their functional and clinical 

importance. 

 

CONCLUSION 

We undertook this study with the aim of providing 

a more accurate report about the serratus 

posterior superior and inferior muscles, because of  

interesting relationship with  chronic pain 

syndromes like idiopathic  myalgia  or painful  

shoulder  syndrome and scapulocostal syndrome. 

Finally, this study shall be useful for  clinicians, 

surgeons and academics that manipulate and keep  

particular interest for these mysterious muscles . 
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