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A b s t r a c t   A r t i c l e  I n f o  

The present study was conducted in thirty two cadavers from the Department of 

Anatomy, Government Theni Medical College, Theni, Tamil Nadu, India. The psoas 

minor was found in two of the thirty two cadavers with an incidence of 6.25% in the 

present study. Apart from that, the muscle belly was longer than the tendinous part in 

contrast to other authors where the muscle belly was shorter than the tendon. In both 

the cadavers, the muscles derived its innervation from the ventral rami of first lumbar 

nerve on both sides. The study highlights the presence of psoas minor in South Indian 

population. 
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Introduction 

 

The muscles of the posterior abdominal wall include 

psoas major, quadrates lumborum and iliacus. In addition 

to the aforementioned muscles, an additional muscle 

named psoas minor may be present lying anterior or 

medial to psoas major muscle (Pooja et al., 2016; Sachin, 

2015). The muscle is considered a vestigial muscle in 

humans. This muscle remains relatively larger in size in 

quadrupeds, playing a role in flexion of lumbar vertebra. 

This muscle is found to be even larger than psoas major 

in certain mammals including rabbit. It gained 

evolutionary significance by assuming smaller size in 

humans adapting bipedal posture (Somnath and 

Srivastava, 2015).  

 

When present, the muscle takes origin from the sides of 

the bodies of twelfth thoracic and first lumbar vertebra 

along with the intervening intervertebral disc (Standring, 

2008; Tank, 2005). One author has observed the origin of 

the muscle extending till medial arcuate ligament and 

subdiaphragmatic fascia. The muscle consists of usually 

a small muscle belly and a thin long tendon. It can get 

inserted into any one of the following structures 

including fascia iliacus, pectineal line or iliopubic 

eminence (Guerra, 2012). The tendon may sometimes 

split and send slips to bodies of fifth lumbar and first 

sacral vertebra. Very rarely, the tendon may pass 

alongside the tendon of psoas major to get inserted into 

the lesser trochanter. The muscle is innervated directly 

by the ventral primary rami of first lumbar nerve (L1) 

and occasionally from the ventral rami of second lumbar 

nerve (L2). Sometimes another muscle is found to take 

origin from the deeper aspect of the tendon of psoas 

minor muscle and it is named psoas accessorius muscle 

(Sonali, 2013). 

 

The various actions performed by the psoas minor 

include assistance in forward flexion and lateral flexion 

of vertebral column. It also plays a role in helping the 
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stabilization of hip joint (Bali, 2014). The knowledge of 

psoas minor gained momentum following reported 

incidence of psoas minor spasm due to subluxation of 

twelfth thoracic or first lumbar vertebrae. Since the 

ureter lies in close relation to the muscle, passage of 

ureteric stone may cause spasm of the muscle. This is an 

inconstant muscle and is often observed to be absent. 

Sometimes it can be doubled or replaced by a tendon. 

There can be a difference of incidence between males 

and females (Seib, 1934). Hence this study is aimed at 

studying the incidence and the dimensions of the muscle 

in South Indian population along with its relation to 

ureter. 

 

Materials and methods 

 

The present study was conducted in thirty two cadavers 

from the Department of Anatomy, Government Theni 

Medical College, Theni. An incision was made in the 

midline extending from the xiphoid process till the pubic 

symphysis. The incision is extended laterally from the 

pubic symphysis till anterior superior iliac spine and from 

the xiphoid process till midaxillary line. The skin, 

superficial fascia, muscles of anterior abdominal wall 

were reflected. After removing the stomach and small 

intestine along with its mesentery, the posterior abdominal 

wall remains exposed.  The following parameters were 

studied in relation to psoas minor muscle. 

 

1. Presence or absence of psoas minor muscle. 

2. Origin.  

3. Insertion. 

4. Nerve supply. 

5. Total length of the musculotendinous unit. 

6. Length of the muscle belly. 

7. Length of the tendinous unit. 

8. Relationship with ureter. 

 

Results  

 

The following observations were made in the present 

study with regards to the psoas minor muscle using a 

digital vernier caliper. 

 

1. The muscle was found to be present in two 

cadavers and was absent in thirty cadavers, 

thereby amounting to its incidence to 6.25% in 

this study. 

2. In both the cadavers, it was bilaterally present. 

3. In the first cadaver, it took its origin from the 

body of first lumbar vertebra on both the sides. 

Then it got inserted by merging with the 

iliopsoas fascia and by spreading out into an 

aponeurosis close to the pecten pubis (Fig. 3). It 

was innervated by the ventral rami of first 

lumbar nerve (Fig. 1). The muscle was lying 

anterior to the psoas major muscle. The ureter 

passed medial to the muscle in the upper part and 

then crossed to the lateral side by passing 

superficial to the tendon opposite the first sacral 

vertebra (S1) (Fig. 2). 

 

 
Fig. 1: The arrow shows the ventral ramus of first lumbar 

nerve(L1) supplying the psoas minor muscle. 

 

 
Fig. 2: The arrow points at the ureter crossing superficial to 

the tendon of psoas minor. 
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Fig. 3: The distal tendinous portion spreading out as an 

aponeurosis before getting inserted at iliopubic eminence. 

 

 

4. In the second cadaver, the muscle took origin 

from the sides of bodies of twelfth thoracic and 

first lumbar vertebra and got inserted into the 

iliopubic eminence. It also derived its nerve 

supply directly from ventral rami of first lumbar 

nerve. The muscle passed medial to the psoas 

major muscle. The ureter was found passing 

medial to the muscle throughout its course. 

 
The morphometric dimensions of the muscle in both the 

cadavers is shown in Table 1. 

 
In the present study, the muscle belly was observed to be 

longer than the tendinous part except the left side of one 

cadaver. 

Table 1. Morphometric dimensions of psoas minor muscle. 

S. No. 
Dimensions 

Cadaver 1 Cadaver 2 

Right side Left side  Right side Left side 

1. Total length of the MTU* (cm) 20 19 18.5 19 

2. Length of the muscle belly (cm) 12 10.5 10 9.5 

3.  Length of the tendinous part (cm) 8 8.5 8.5 10 

4. Width of the muscle belly (cm) 1.3 1.2 1.4 1.4 

*MTU- Musculotendinous unit. 

 

Discussion 

 

On comparing the results of both cadavers where the 

psoas minor was present, there was difference in 

relation to the insertion point along with mode of 

insertion and its relation to the ureter. The 

morphometric dimensions were almost similar in both 

the cadavers except for the tendon being longer than the 

muscle belly in the left side of one cadaver. The results 

regarding the incidence and various morphometric 

dimensions of the present study was compared with 

those of the other authors. Bergman et al. (2002) and 

Macalister (1875) had found variations in relation to the 

insertion of the psoas minor tendon as to some fibres 

inserting into the inguinal ligament. The incidence of 

absence of the muscle was compared with those of the 

previous studies (Table 2). The results of the present 

study correlated with that of Hanson et al. (1999) study 

especially that of the absence of incidence in black 

people.  

 
Table 2. Comparison of incidence of absence of psoas minor muscle. 

S. No.  Study Incidence of absence of muscle 

1. Anson et al. (1966) 41% 

2. Williams et al. (1995) 50% 

3. Telez and Acuna (1998)
  

40-66% 

4. Hanson et al. (1999) 91% in black people 

13% in white people 

5. Bergman et al. (2002)  51% 

6. Snell (1999)   40% 

7. Sonali et al. (2013)
 

60% 

7. Donald and Neuman et al (2015)
 

60% 

8. Present study 93.75% 
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Table 3. Comparison of morphometric dimensions of psoas minor muscle. 

S. No. Study  
Length of the 

MTU(cm) 

Length of the 

muscle (cm) 

Length of the 

tendon(cm) 

Width of the muscle 

belly(cm) 

1. Farias et al. (2012)
 

23.9 7.12 15 1.7 

2. Sonali et al. (2013)
 

20.2 7.85 13.13 1.93 

3. Joshi et al. (2010)  23.6 8.23 15.48 - 

4. Present study 19.2 10.5 8.75 1.3 

 

Then the morphometric dimensions were also compared 

with those of the other authors   (Table 3). In contrast to 

the other studies where the muscle belly was shorter than 

the tendinous part, in the present study the muscle belly 

was longer than the tendon. 

 

Conclusion 
 

The psoas minor was found in two of the thirty two 

cadavers with an incidence of 6.25% in the present study. 

Apart from that, the muscle belly was longer than the 

tendinous part in contrast to other authors where the 

muscle belly was shorter than the tendon. In both the 

cadavers, the muscles derived its innervation from the 

ventral rami of first lumbar nerve on both sides. The 

study on the psoas minor muscle is clinically relevant in 

that the spasm of this muscle is implicated in several of 

the patients presenting with low back ache symptoms 

(Kraychete, 2007) especially in athletes (Andrea et al., 

2012) and in psoas minor syndrome resulting in 

compression of adjacent neurovascular structure 

(Gandhi, 2013). Hence this study throws light on the 

incidence and morphometric dimensions of psoas minor 

in cadavers belonging to South Indian population.  

 

Conflict of interest statement 

 

Authors declare that they have no conflict of interest. 

 

References 
 

Andrea, T., Desai, G. J., Cox, W. J., 2012. Psoas syndrome: A 

frequently missed diagnosis. J. Amer. Osteopathic Assoc. 

112, 522-528.  

Anson, B. J., 1966. Morris’s Human Anatomy. McGraw–Hill, 

New York. 

Bali, S., Roma, P., Gupta, U. K., Agarwal, S. K., 2014. 

Presence of psoas minor muscle and its morphometric 

analysis: A case report. Ind. J. Basic Appl. Med. Res. 

14(1), 218-222. 

Bergman, R. A., Afifi, K. A., Miyauchi, R., 2002. Illustrated 

Encyclopedia of Human Anatomic Variation, Virtual 

Hospital, University of Yowa.  

Donald, A., Neumann, L., Garceau, R., 2015. A proposed 

novel function of the psoas minor muscle revealed 

through cadaver dissection. Clin. Anat. 28(2), 243-252. 

Farias, M. C. G., Oliveira, B.D.R., Rocha, T.D.S., Caiffo, V., 

2012. Morphological and morphometric analysis of psoas 

minor muscle in cadavers. J. Morphol. Sci. 29(4), 202-

205. 

Gandhi, S., Gupta, N., Thakur, A., Anshu, A., Mehta, V., Suri, 

R., Rath, G., 2013. Anatomical and clinical insights of 

variant morphologies of psoas minor muscle: A case 

report. Int. J. Cur. Res. Rev. 5(14), 106-110. 

Guerra, D.R., Reis, F.P., Bastos, A.A., Brito, C. J., Silva, R. J. 

S., Aragao, J. A., 2012. Anatomical study on the psoas 

minor muscle in human fetuses. Int. J. Morphol. 30(1), 

136-139. 

Hanson, P., Magnusion, S., Sorenson, H., Simonsen, E.B., 

1999. Anatomical differences in the psoas muscles in 

young black and white men. J. Anat. 194(2), 303-307. 

Joshi, S. D., Joshi, S. S., Dandekar, U., Dairni, S. R., 2010. 

Morphology of psoas minor and psoas accessorius. J. 

Anat. Soc. India. 59(1), 31-34. 

Kraychete, D.C., Rocha, A. P., Castro, P. A., 2007. Psoas 

muscle abscess after epidural analgesia: Case report. 

Rever. Bras. Anaesthesiol. 57, 195-198. 

Macalister, A., 1875. Additional observations on muscular 

anomalies in human anatomy with a catalogue of the 

principal muscular variations hitherto published. Trans. 

Roy. Irish Acad. 25, 1-130. 

Pooja, G., Abilasha, D., Sangita, C., 2016. Morphology and 

morphometry of psoas minor. A cadaveric study. Int. J. 

Med. Res. Prof. 2(1), 128-130. 

Sachin, P., Sushmitha, G., Neelam, V., 2015. Biometrics of 

psoas minor muscle in North Indian population. J. Surg. 

Academia. 5(1), 101-109. 

Seib, G.A., 1934. Incidence of muscle psoas minor in man. 

Amer. J. Physical Anthropol. 19, 229-246. 

Snell, R.S., 1999. Anatomia clínica para estudantes de 

medicina. 5
th 

Edn. Guanabara Koogan, Rio de Janeiro. 

Somnath, D., Srivastava, S., 2015. Bilateral occurrence of the 

vestigial muscle – Psoas Minor: A case report. Int J Anat 

Res. 2015; 3(1): 963-965. 

Sonali, A., Sontakkey, Y., Joshi, S.S., Joshi, S. D., 2013. 

Morphology of psoas minor muscle – reviewed. J. Evol. 

Med. Dental Sci. 12(31), 5867-5874. 

Standring, S., 2008. Gray’s Anatomy: The Anatomical Basis 

of Clinical Practice. 40
th

 Edn. Churchill Livingstone, 



Int. J. Curr. Res. Biosci. Plant Biol. 2016, 3(9): 64-68                                                                                                                

M. Jeyanthi et al. (2016) / Incidence and Morphometric Dimensions of Psoas Minor Muscle in South Indian Population - 
A Cadaveric Study 

68 

London. 

Tank, P. W., 2005. Grant’s Dissector. 13
th

 Edn. Lippincott 

Williams & Wilkins, Hagaston MD.  

Telez, V. S., Acuna, L.E.B., 1998. Consideriones anatomicas 

de los musculon inconstantes. Med. Unab. 1(3), 165-170. 
Williams, P. L., 1995. Gray’s Anatomy: The Anatomical Basis 

of Medicine and Surgery. Churchill Livingstone, 

Einburgh. 

 

 

How to cite this article:  

Jeyanthi, M., Anjana, T. S. R., Ezhilarasan, S., Muthuvel Vijayan, K., 2016. Incidence and morphometric 

dimensions of psoas minor muscle in South Indian population - A cadaveric study. Int. J. Curr. Res. Biosci. 

Plant Biol. 3(9), 64-68. doi: http://dx.doi.org/10.20546/ijcrbp.2016.309.009  

 

 

 

http://dx.doi.org/10.20546/ijcrbp.2016.309.009

