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Morphological Study of Psoas Minor Muscles
with Embryological Basis and Clinical Insights

DEEPSHIKHA SINGH', SNEH AGARWAL?

ABSTRACT

Introduction: The psoas group of muscles belongs to the
posterior abdominal wall. The psoas minor is an inconstant,
vestigial, fusiform, slender muscle. Researchers have frequently
paid attention to the anatomy, morphology, frequency of this
muscle and its clinical, racial, ethnic correlation.

Aim: To investigate and study the psoas minor muscle, with
regard to its frequency, agenesis, origin, insertion, morphological
variations, its embryological basis and clinical significance.

Materials and Methods: The present observational study was
conducted at Lady Hardinge Medical College, New Delhi, between
December 2018 to May 2019 in the Department of Anatomy. Nine
cadavers were studied during routine dissection of the posterior
abdominal wall (three females and six males). The prevalence,
morphology, morphometry, laterality, sexual dimorphism for psoas
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minor muscle was assessed. The mean, standard deviation and
coefficient of variation of the morphometric parameters were also
evaluated.

Results: Psoas minor muscle was present in 55.55% (5/9)
cadavers. The muscle was bilateral in 22.22% (2/9) cases and
unilateral in 33.33% (3/9) cases. In all the cases, the muscle
took origin from the T12-L1 vertebra and the intervertebral disc.
However, the muscle showed a variation in its distal attachment
in one of the cadavers. The muscle was unilateral in both the
female cadavers and bilateral in two male cadavers.

Conclusion: The prevalence of psoas minor muscle was found
to be 55.55%. Knowledge about the incidence of psoas minor
muscle is of significant academic interest to anatomists as well
as clinicians, for diagnostic purposes (particularly in abdominal
pain) and during radiographic imaging.
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INTRODUCTION

Psoas group of muscle comprises of psoas major, minor, tertius,
and gaudratus. Psoas major is the most constant and it is present
in all individuals bilaterally and the rest are vestigial muscles
present occasionally. The psoas group differs considerably in its
morphology, origin, insertion and innervation [1,2]. Psoas major is
a long fusiform obligatory muscle. It takes origin from the anterior
surfaces of the upper four lumbar transverse processes, from the
sides of the last thoracic and upper four lumbar intervertebral discs,
adjacent margins of the vertebral bodies and from the tendinous
arches which unite these margins. The nerve supply is by the ventral
rami of L2-L4 and the femoral nerve. Its prime function is flexion of
hip joint and lateral flexion of the lumbar spine [3].

Psoas minor is a small, flattened fusiform muscle. It is frequently a
seat of variation. As per records, it is usually absent in trisomy 18
patients, since muscles which develop late in embryogenesis are
usually affected in such patients [4]. It lies anteromedial to the psoas
major. It may be unilateral or bilateral. Agenesis of this muscle is very
common [5]. Psoas minor, Pyramidalis, Peroneus tertius, Palmaris
longus and Plantaris are the five most common muscle to undergo
agenesis. Psoas minor is the best example of a vestigial muscle
[6]. Reports suggest the psoas minor has highest chances of being
congenitally absent (56%) [7]. It most commonly takes origin from
T12-L1 vertebra and the intervertebral disc between them. It ends
in a slender, long tendon that attaches to the pecten pubis, iliopubic
ramus and laterally to the iliac fascia. It is innervated by L1 ventral
rami [8]. It assists in the hip joint stabilisation, flexion of the lumbar
spine and a tensor of the fascia iliaca. Contraction of unilateral
psoas minor causes sideway tilt of lumbar spine [7].

Clarkson RD, Rainy H, described muscle fibers from the tendon of
psoas minor and merging with the psoas major and fascia iliaca [9].
This suggests the incomplete separation of psoas minor and major,
during embryogenesis [5]. Psoas tertius and Psoas gaudratus
could cause femoral nerve compression due to their proximity to

the femoral nerve [10]. A novel psoas variant, named psoas quintus
was also reported [10].

Variations with regard to its prevalence, laterality, size and variability of
insertion has been noted. Its evolutionary and racial significance has
also been documented. A thorough research of this small, vestigial
but clinically significant muscle is indispensable. A comprehensive
study of the variations in the psoas minor is vital for the radiological
and clinical interpretations. It is of utmost importance for the surgeons
to have an idea about the probable anomalies before operating in
the defined area. Hence, the aim of this study was to investigate and
study the psoas minor muscle, with regard to its frequency, agenesis,
origin, insertion, morphological variations, its embryological basis and
clinical significance.

MATERIALS AND METHODS

This observational (cadaveric) study was carried out in the
Department of Anatomy, Lady Hardinge Medical College, New Delhi
(December 2018-May 2019), on cadavers used for the purpose of
undergraduate teaching. The present study was based on routine
dissection of the posterior abdominal wall on a total of nine cadavers
(three females and six males).

The dissection process was as per the Cunningham’s Manual [3].
Once the anterior abdominal wall was dissected and all the organs
were removed from the abdominal cavity, the posterior abdominal
wall was dissected. To begin with, the presence of the muscle was
established anterior to the psoas major muscle (when present). The
Psoas minor muscle was cleaned starting from its origin upto its
insertion. Any deviations of this muscle at the origin, insertion or
along the entire length were noted. Photographs were taken when
deemed necessary. The length and width of muscle belly as well as
long tendon were gauged with the help of divider, inelastic thread,
scale and digital vernier callipers. Three reading of each observation
were taken and the mean of the three was taken as the final value.
The laterality, morphological and other variations were noted.
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STATISTICAL ANALYSIS

The data was tabulated and the mean, standard deviations and
coefficient of correlations were calculated in Microsoft Excel.

RESULTS

In the present study, Psoas minor muscle was present in 55.55% (5/9)
cadavers. It was bilateral in 22.22% (2/9) cases (both male cadavers)
and unilateral in 33.33% (3/9) cases [Table/Fig-1]. The muscle was
found anteromedial to the psoas major muscle and lateral to the
common iliac artery. In all the cases the muscle took origin from the
T12-L1 vertebra and the intervertebral disc. However, the muscle
showed a variation in its distal attachment in one of the cases.

In one of the cadavers, the muscle belly was extremely short and
slender, with along tendon expanding into a triangular aponeurosis and
attaching to the fascia iliac fascia, obturator internus and the medial
end of inguinal ligament [Table/Fig-2]. The mean length of fleshy belly
was right (Rt)-117.5 mm (with standard deviation of 19.0 mm) and
left (L1)-118.8 mm (with a standard deviation of 22.7 mm) and that of
tendon was Rt-127.0 mm (with standard deviation of 18.1 mm) and
Lt-121.9 mm (with a standard deviation of 19.9 mm) [Table/Fig-3].

The mean maximum width of fleshy belly was found to be Rt-29.8 mm
(with standard deviation of 5.7 mm) and Lt-30.7 mm (with a standard
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deviation of 3.1 mm) and that of tendon was Rt-19 mm (with standard
deviation of 1.2 mm) and Lt-17.7 mm (with a standard deviation of
4.5 mm) [Table/Fig-3].

Relatively higher dispersion around the mean was noticed in width
of Lt tendon, with higher coefficient of variation than others [Table/
Fig-3]. The male to female ratio was 3:2. The muscle was unilateral
in both the female cadavers [Table/Fig-1,4] and bilateral in two out
of the three male cadavers [Table/Fig-5,6].

DISCUSSION

Psoas minor is one of the five most common muscles that have
become vestigial during the course of evolution, the others being
plantaris, palmaris longus, peroneus tertius and pyramidalis [9]. The
muscle is well developed in qaudripeds and brachiates that leap, run
and jump. In cats the muscle is active during arching its back [11].
It has receded in humans; however, its presence is vital in certain
professions such as sports and can get injured during football and
other such sports [12]. The muscle shows a number of variations
based on race, gender, morphology, attachment to name a few. The
muscle was found in five out of nine cases in this study (55.55%).
The accepted prevalence of the muscle is in the range of 33.4%
and 52% [13]. Similar studies carried out in 2010 in 30 cadavers
showed the presence of this muscle in 70% of the cases [14]. In

Length Maximum width

Psoas minor Right Left Right Left
Cases Gender Present Belly Tendon Belly Tendon Belly Tendon Belly Tendon
1 Male Bilateral 144.8 102.5 103.4 115.3 36 20 34 22
2 Female Absent - - - - - -
3 Male Bilateral 106.1 144.8 108.2 144.3 26 18 28 18
4 Female Unilateral N 144.8 106.1 30 13
5 Female Unilateral 102.9 135.0 24 18 -
6 Male Absent - - - - - -
7 Male Unilateral 116.1 125.8 33 20
8 Male Absent - - - - - -
9 Male Absent

. Aponeurosis
P. minor

Inguinal
ligament

[Table/Fig-2]: Shows the slender tendon of Psoas Minor (P. Minor) on the left (It)
side. The P. Minor aponeurosis merging with the fascia over the Psoas Major and
Fascia lliaca as well as the Inguinal Ligament can also be seen. The margins of the
Aponeurosis have been marked by green broken lines.
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Length Maximum width

Right Left Right Left
Psoas
minor Belly | Tendon | Belly | Tendon | Belly [ Tendon | Belly | Tendon
Count 4.0 4.0 3.0 3.0 4.0 4.0 3.0 3.0
Mean (mm) | 117.5 | 127.0 | 1188 | 121.9 | 29.8 19.0 30.7 17.7
Standard 95 | 91 | 131 | 115 | 28| 06 | 18 | 26
error (mm)
Standard
deviation 19.0 18.1 22.7 19.9 5.7 1.2 3.1 4.5
(mm)
Coeficient | o5 | 0.1 02 | 02 | o2 | o1 | 01| o3
of variation

[Table/Fig-3]: Descriptive statistics of the sample where psoas minor is present.

*Calculations made using excel formula

1934, Seib GA, conducted a study to investigate the occurrence of
the psoas minor muscle in various races. According to his study, the
muscle was present in 50% Orientals, 43% Caucasians and 33%
Afro Caribbean population [15]. However, according to the findings
of Hanson P et al., in 1999, the psoas minor was present in 9%
Afro-Caribbean’s and 87% Caucasians [16]. The frequency of its
presence was 60% in the Bulgarians, similar to the frequency in
Brazilians (59%) and higher than the prevalence in Indian population
(86.67%) [17]. In the USA the frequency is 65% which is much
higher as compared to 35-55% in the Japanese population [18].
According to Kraychete, the muscle was found in only 30% of the
cases [19]. In an observational study comprising of 2,627 cadavers,
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[Table/Fig-4]: Shows right (Rt) sided unilate
muscle belly and tendon.

lliaca with
its Fascia

[Table/Fig-5]: Shows bilateral Psoas Minor anteromedial to Psoas Major (P. Major).
lliacus with its fascia can been seen.

bilateral agenesis was noted in 54.5% cases [7]. According to
the work done by Guerra DR et al., on foetuses, out of the 22, in
59.09% cases the muscle was present [20]. These findings were
similar to the observations made by Snell RS, where the prevalence
was found to be 60% [21].

Another common variation of the muscle is agenesis. Agenesis
can be unilateral or bilateral. Few studies suggest the muscle to be
more prone to agenesis in females [15]. Another study states the
contrary and noted the muscle agenesis more frequently occurred
in males [7]. The present medical consensus states no difference in
the prevalence of the psoas minor muscle in the two sexes [22,23].
In the current study, the muscle was bilateral in two male cadavers
[Table/Fig-1,5,6], and unilateral in the three cadavers out of which
two were females [Table/Fig-1,4]. In a study on 22 foetuses, 13/22

g “’.\ Cadi /
. lnm_n_wlm its Fascia
-, P PR S
[Table/Fig-6]: Shows bilateral Psoas Minor lliacus with its fascia can been seen.

foetuses reported the presence of the muscle. It was bilateral in
10/13 foetuses, unilateral in 3/13 foetuses [20]. According to
Hanson P et al., the muscle was bilaterally in 87% white subjects
and unilateral in 9% blacks [15].

The morphology of the muscle has been reported to show variations.
In the present study, in all the five cases, the muscle took origin
from the T12-L1 vertebra and the intervening intervertebral disc.
According to literature, the muscle fibres also took origin from the
L1-L2 and intervertebral disc [7,22], subdiaphragmatic fascia and
medial arcuate ligament [17,24]. The muscle is generally inserted
on the pectenial line (pecten pubis) and iliopubic eminence and
fascia iliaca [8]. In present study, one of the cadavers had a very
small muscle belly with along tendon fanning out as an aponeurosis
and attaching to the pectineal line, fascia iliaca, obturator fascia
extending up to medial part of the inguinal ligament [Table/Fig-2].
The remaining four cadavers had a more appreciable muscle belly
and thicker tendons. The ratio of the muscle belly to its tendon
varied considerably [Table/Fig-1]. The muscle was found to be more
slender and tendinous in case of the two female cases [Table/Fig-
2,4]. Based on previous studies, the muscle can shows wide range of
variations in its insertion. Studies report the bifurcation of the tendon
and the aberrant band inserts onto the synchondrosis between L5,
iliopectineal line and sacrum [13,22]. A double headed psoas minor
was reported by Protas M et al., [5]. The lateral head originated
from L1 vertebral body whereas the medial head arose from L4/L5
vertebral body and got inserted through a common tendon onto
the iliopectineal eminence. The tendon was noted to be continuous
with the pelvic fascia or the iliac fascia. Guerra DR et al., in his study
described variation such as insertion on the pectinial line of femur,
neck of femur, lesser trochanter, the fascia iliac, inguinal ligament or
pectineal ligament [20]. Ojha P et al., reported three cases of thin
bellied and long fan shaped tendon psoas minor which inserted
near the iliopectineal eminence, merging with the obturator fascia
medially and iliac fascia laterally [25]. A similar finding was observed
in the current study where one of the cases with a small muscular
belly and long fanned out tendon, got inserted on the above
mentioned sites as well as merged with the inguinal ligament.

Racial disparity has been reported in a number of previous studies.
Morphologically, psoas minor is thicker in whites as compared to
blacks. The mean length was maximum in the Indian population
in comparison to Bulgarian population [16]. Joshi SD et al., in a
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particular study found 30% prevalence the mean length was
23.75 cm and mean width was 1.32 cm [14]. A similar study by Ojha
P et al., noted the mean length to be 22.12 cm and the prevalence
was 26.6% [25]. In a study, in Brazil the mean length was noted to
be 23.93 cm and mean width was 1.75 cm [26]. In US, the mean
length noted was 23.85 cm [27]. The mean width did not show any
significant difference.

Embyrological and evolutionary basis: As per Lamarck’s “First Law,”
an alteration in the environment also alters the needs and behaviour of
the organisms living in that environment. This subsequently leads to an
increased or decreased use of a given structure or organ. Greater use
would cause the structure to enhance in size within an individual and
gradually across generations, while disuse would trigger its atrophy or
even disappearance [28]. The fact that anatomical structures change
over time in response to environmental changes was also explained
and refined by Darwin CR [29]. In humans, there are several examples
of vestigial muscles like ear muscles, and various small tendinous
muscles. These muscles are considered vestigial due to their lack of
adaptive function, as well as their inconsistency among humans [30].
Psoas minor is well developed in quadrupeds that brachiate and hop
or run at high speed. These functions are not required for bipedal gait
in plantigrade man, hence the muscle has receded during evolution
[31,32]. Psoas minor plays a minor role in lumbar spine flexion
and its absence does not show any reduction of biomechanical or
dynamic function [33]. In patients with Trisomy 18, psoas minor is
consistently absent. In cases with aneuploidy, increased frequency of
muscle anomalies has been reported. This is because of there is late
developmental processes in them and muscles involved are usually
those that differentiate relatively late during embryonic growth [4].

Clinical implications: Psoas minor, functions as an accessory to psoas
major. Psoas minor syndrome is a subtype of psoas major syndrome.
The psoas minor muscle is retroperitoneal and lies in juxtaposition to vital
neurovascular structures in the posterior abdominal wall. Any neoplasm,
haematoma, infection or abscess confined in the retroperitoneal planes
is likely to involve the adjoining psoas muscle with its fascia [34].
liopsoas Muscle (IPM) functional disorder paints a very nonspecific
clinical picture and is often neglected before being correctly diagnosed
[5,35]. In case of insertion down in the femur, the muscle may be prone
to overstrain. Strain in the muscle can lead to 50% decrease in flexion
of hip joint. The patient may present with chronic backache, pain in the
iliac fossa, difficulty in achieving an upright posture [36]. This pain usually
exacerbates on palpation. The symptoms arise due to compression of
neurovascular structures. The differential diagnosis could include psoas
abcess, haematoma, tumour, metastasis, appendicitis, diverticulitis,
salpingitis, ectopic pregnancy, ureteric calculus and must be ruled out
[29]. Psoas muscle strain is encountered in sports like golf and football.
The pain aggravates while playing with feet-off the ground. It leads to
pain in inguinal region extending towards the abdominal wall and testis,
interfering with their movements and posture.

These syndromes are often ignored since they present a vague and
inconsistent clinical picture [29]. The psoas group of muscles are
inaccessible for inspection and there is lack of knowledge of the
IPM examination techniques. Treatment options include physical
rehabilitation, opioid analgesics, muscle relaxants and surgical
intervention like tenotomy [36,37].

Limitation(s)

The retroperitoneal disposition of the psoas minor would provide
an insight and guide the invasive interventional procedures and
differential diagnosis of simulating clinical complaints. A further study
with a larger sample size backed by imaging techniques can be of
significant value to anatomists, clinicians and physiotherapists.

CONCLUSION(S)

Psoas minor shows a significant level of variations, in terms of its
origin, insertion, morphology, racial disparity as reported in the
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current as well as earlier studies. A comprehensive knowledge about
the incidence and variations of this vestigial but clinically significant
muscle is of substantial academic interest to anatomists. The role of
psoas minor is often overlooked by the clinicians and academicians
owing to insufficiency of its anatomical and surgical comprehension.
A detailed knowledge about the muscle and its variations could help
the clinicians in accessing the aetiopathogenesis, clinical scenario,
differential diagnosis and treatment of the IPM functional disorders.

REFERENCES

[11 Jelev L, Shivarov V, Surchev L. Bilateral variations of psoas major and iliacus
muscles and presence of an undescribed variant muscle-accesory iliopsoas
muscle. Ann Anat. 2005;187(3):281-86.

[2] Khalid S, lwanga J, Loukas M, Tubbs RS. Split femoral nerve due to psoas tertius
muscle: A review with other cases of variant muscles transversing femoral nerve.
Cureus. 2017;9(8):e1555.

[3] Koshi R. Cunningham’s manual of practical anatomy. 16" ed. Oxford: ELBS;
2017;2:211-12.

[4] Stevenson RE, Hall JG. Human malformations & related anomalies. 2™ ed.
Oxford University Press. 2006; 801.

[5] Protas M, Voin V, Wang JM, Iwanaga J, Loukas M, Tubbs R. A rare case of
double-headed psoas minor muscle with review of its known variants. Cureus.
2017;9(6):e1312.

[6] Markov K, Zaharieva M, Dragieva P, Kozhuharov Y, Nikolova D, Deltcheva R, et al.
Unilateral psoas minor: A case report. Script Sci Med Vox Stud. 2017;1:47-49.

[7]1 Bergman RA, Afifi AK, Miyauchi M. Anatomical Atlases: lllustrated Encyclopedia
of Human Anatomical Variation: Opus I: Muscular system, alphabetical listing of
muscles, psoas minor. Anatomy Atlas. 2015.

[8] Standring S. Gray’s Anatomy: The Anatomical Basis of Clinical Practice. 41¢t ed.
Philadelphia. Elsevier limited. 2016; 1356.

[9] Clarkson RD, Rainy H. Usual arrangement of psoas muscle. J Anat Physiol.
1889;23:504-06.

[10] Jones S, Fenster T, Kamande S, Maini A, Marcelle M, McConathy E, et al. Psoas
quintus: A novel muscle variant of the posterior abdominal wall. The FASEB
Journal. 2020;34(S1):1.

[11] Hamilton WJ. Textbook of human Anatomy, 2" Edn. English language book
society and Macmillan press Ltd. London and Basingstoke 1978; 149.
Available at: https://www.amazon.in/Textbook-Human-Anatomy-William-
Hamilton/dp/0333181158.

[12] Sonali A, Sontakke Y, Joshi SS, Joshi SD. Morphology of psoas minor
muscle-reviewed. Journal of Evolution of Medical and Dental Sciences.
2013;12(31):5867-74.

[13] Tubbs RS, Shoja MM, Loukas M. Bergman’s comprehensive encyclopedia of
human anatomic variation. 1st ed. Hoboken, New Jersey: Wiley-blackwell; 2016.

[14] Joshi SD, Joshi SS, Dandekar UK, Daimi SR. Morphology of psoas minor and
psoas accesorius. J Anat Soc India. 2010;59(1):31-34.

[15] Seib GA. Incidence of p. minor in man. American Journal of Physical Anthropology.
1934;19:229-46.

[16] Hanson P, Magnusson SP, Sorensen H, Simonsen EB. Anatomical differences in
the Psoas muscles in young black and white men. J Anat. 1999;194(2):303-07.

[17] Dragieva P, Zaharieva M, Kozhuharov Y, Markov K, Stoyanov GS. Psoas minor
muscle: A cadaveric morphometric study. Cureus. 2018;10(4):e2447.

[18] Mori M. Statistics on the Musculature of the Japanese. Okajimas Folia Anat Jpn.
1934;40(3):195-300.

[19] Kraychete DC, Rocha AP, Catro PA. Psoas muscle abscess after epidural
analgesia: Case report. Rev Bras Anestesiol. 2007;57:195-98.

[20] Guerra DR, Reis FP, Bastos A, Brito C. Anatomical study of the psoas minor muscle
in human fetuses. Int J Morphol. 2012;30:136-39.

[21] Snell RS. O membro inferior. In: Snell, R. S. Anatomia Clinica Para Estudantes De
Medicina. 5" ed. Rio de Janeiro: Guanabara Koogan. 1999; 49.

[22] Macalister A. Additional observations on muscular anomalies in human anatomy
(third series) with a catalogue of the principal muscular variations hitherto
published. Transactions of the royal Irish academy, Dublin, Ireland. 1872:25.

[28] Gandhi S, Gupta N, Thakur A, Anshu A, Mehta V, Suri RK, et al. Anatomical and
clinical insight of variant morphologies of psoas minor muscle: A case report. Int
J Cur Res Rev. 2013;5(14):106-10.

[24] Garg P, Dadhich A, Chauhan S. Morphology and morphometry of psoas minor- A
cadaveric study. Int J Med Res Prof. 2016;2:128-30.

[25] Ojha P, Prakash S, Jain A. Morphology of psoas minor muscle- A cadaveric
study. Int J Curr Res Rev. 2016;8:35-39.

[26] Farias MCG, Oliveira BDR, Rocha TDS, Caiaffo V. Morphological and morphometric
analysis of psoas minor muscle in cadavers. J Morphol Sci. 2012;9:202-05.

[27] Neumann DA, Garceau LR. A proposed novel function of psoas minor revealed
through cadaveric dissection. Clin Anat. 2015;28:243-52.

[28] Lamarck JB. Philosophie zoologique, ou exposition desconsidérations relative
a %historie naturelle des animaux. (1809) Paris. (English translation by Elliot, H.
University of Chicago Press, 1984: 113.

[29] Darwin CR. The descent of man and selection in relation to sex. London: John
murray. 1871:1(1).

[30] Smith HF, Wright W. Vestigial Organ. In: Vonk J, Shackelford T. (eds)
Encyclopedia of Animal Cognition and Behavior. Springer. 2018.

[31] Woodburne RT. Essentials of Human Anatomy. 7" edi. New York: Oxford
University Press. 1983; 465.



Deepshikha Singh and Sneh Agarwal, Variations and Prevalence of Psoas Minor Muscle

www.jcdr.net

[32] Moore KL. Clinically oriented anatomy. 2" edi. Baltimore, London: Wiliams and [35] Vos PA. The psoas minor syndrome. J Int Coll Surg. 1965;44:30-36.
Wilkins. 1985; 275. [36] Grgic V. Sindrom misica iliopsoasa. Funkcionalni poremecaji: Skracenje, spazam i
[33] Pellegrino F, Tangelson C, Galiano L, Trevisan L, Sanchez G, Puricelli F. Criterios slabost strukturno nepromijenjenog misica [lliopsoas muscle syndrome. Functional
de homologacién entre las cinturas escapular y pélvica y sus estructuras disorders: Shortening, spasm and weakness of a structurally unchanged muscle].
asociadas; [Homologation criterion between the scapular and pelvic waists and Lijec Vjesn. 2009;131(3-4):81-86.
their associated structures]. Rev Chil Anat. 1998;16(1):75-82. [37] Tufo A, Desai GJ, Cox WJ. Psoas syndrome: A frequently missed diagnosis. J
[34] Al-Zamil A, Christenson JT. Psoas muscle hematoma-an acute compartment Am Osteopath Assoc. 2012;112(8):522-28.

syndrome. Report of a case. Vasa. 1988;17(2):141-43.

PARTICULARS OF CONTRIBUTORS:

1. Senior Resident, Depatment of Anatomy, Lady Hardinge Medical College, New Delhi,

India.

2. Professor and Head, Depatment of Anatomy, Lady Hardinge Medical College, New Delhi, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Deepshikha Singh,

G-4, 201, Ganga Apartments, D-6, Vasant Kunj, Delhi, India.

E-mail: deepshikhasinghO2@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:
* Was Ethics Committee Approval obtained for this study? NA

* Was informed consent obtained from the subjects involved in the study? NA

e For any images presented appropriate consent has been obtained from the subjects.

None

PLAGIARISM CHECKING METHODS: antetal]
® Plagiarism X-checker: Oct 22, 2020

* Manual Googling: Jan 23, 2021

e iThenticate Software: Feb 05, 2021 (5%)

ETYMOLOGY: Author Origin

Date of Submission: Oct 22, 2020
Date of Peer Review: Dec 26, 2020
Date of Acceptance: Jan 25, 2021

NA Date of Publishing: Apr 01, 2021

Journal of Clinical and Diagnostic Research. 2021 Apr, Vol-15(4): AC10-AC14



