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Abstract The study aims to analyze the presence of

musculus psoas minor through axial magnetic resonance
imaging obtained from national weightlifting athletes. The
study included 12 men and 12 women national
weightlifting athletes having trained regularly and
participated in national and international tournaments.
Axial imaging from the 12th thoracic vertebrae to the
trochanter minor of femur was taken by using 1.5 Tesla
magnetic imaging device. In our study including 24 athlete
participants in total, we found out that the muscle is
generally present on double sides of 29.16%, on the right
side only of 8.33% and on the left side only of 8.33% of the
participants. The muscle was not present on 54.16% of the
participants. As a result, we conclude that the absence of
musculus psoas minor in weightlifting athletes may be
considered as a disadvantage factor for athletic skills.

Keywords

Musculus Psoas Minor,
Resonance Imaging, Olympic Weightlifting

Magnetic

1. Introduction
Olympic-style weightlifting is a type of weightlifting
sports in which athletes perform snatch and clean-and-jerk
techniques [1,2]. The passive elements of the mostly
activated lumbar region during weightlifting and body
movements include lumbar vertebras, facet joints and
areal ligaments, whereas the active elements include
abdominal muscles, paravertebral and posterior abdominal
wall muscles [3,4]. In Olympic-style weightlifting, lumbar
injuries are quite widespread [5], thus, the balance, trunk
and lumbar stabilization plays a critical role [6]. During
dynamic and static workloads, the health of lumbar region
is directly related to the strength of areal muscles [7]. One

of the muscles in the lumbar region, musculus psoas
minor (PSMI), originating from the sides of the bodies of
the 12th thoracic and first lumbar vertebrae and
intervening intervertebral disk between them is a long and
cylindrical muscle, whose muscular part lies anterior to
and whose tendinous part stretches along the medial side
of musculus psoas major, inserted on the
eminentiailiopubica [8,9]. Musculus psoas minor is a
weak muscle and approximately 40% of individuals do
not have the muscle. In the case of absence, it seems like a
thin tendon similar to the medial area enlargement of
psoas major muscle [10,9]. As a weak flexor of lumbar
vertebrae, PSMI makes the spine slant and the pelvis bend,
thereby, contributing to the stabilization of waist and hips.
[8,11]. The presence of PSMI was reported 9% in black
adult men and 96% in white adult men [12]. In their study
on fetuses, Guerra et al., Reis, Bastos, & Brito [13] found
out that the muscle was present in 59,09% of the subjects.
Moreover, there are some other studies in literature
reporting the fact that race and gender differences may
affect the presence of the muscle [12, 14]. It’s known that
only a limited number of studies have examined the
presence of PSMI and all of these studies were conducted
on cadavers. It’s quite remarkable that there’s no studies
in literature including the presence of the muscle in
athletes apart from ordinary individuals.
This study aims to find out the presence of musculus
psoas minor through MRI images obtained from the
weightlifting athletes in Turkey.

2. Materials and Methods
The study included two groups consisting of 12 men
and 12 women weightlifting athletes that have taken place
in national and international weightlifting tournaments
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and that have actively and regularly participated in
training programs in Olympic Preparation Center in
Konya, Turkey. The demographic features of the groups
are shown in Table 1. The ethics committee approval of
the study depends on the decision dated 12-Apr-2016
numbered 017 by Ethics Committee of Medical Education
Department of the Medical Faculty of the KTO Karatay
University. The physical inspection of all volunteer
participants was carried out by specialist physicians and
all study groups were informed about the study.

Over the images, the limits between the given muscle and
surrounding tissues were determined by using a graphic
tablet (Uc-logicLapazz A4 professional design tablet,
Japan) [16,17,18,19] and all findings were saved (See
Figure 1). The origo andinsertio of PSMI was not clear in
MRI. The muscle was clearly observed on axial sections
taken from L4.

Table.1.
The morphometric measures of age and body of the
participants in the study group (Mean ±SD).
Morphometric
Features

Groups
Male Athletes (n 12)

Female Athletes (n 12)

Age (year)

19.0±2,3

20,0±1,19

Height (cm)

173.8±5,9

161.1±5,8

BW (kg)

78.9±15,3

58.5±6,4

2

BSA (m )

1.928±0.1

1.617±0.1

BMI (kg/m2)

26.1±5,04

22.6±2,1

BW: Body weight, BSA: Body surface area, BMI: Body mass index,

2.1. MRI Protocol
For abdominal magnetic resonance imaging of
participants, 1.5 Tesla magnetic imaging device
(Magnetom Avanto; Siemens Healthcare Erlangen,
Germany) located in the Radiology Department of
Medical Faculty of the Necmettin Erbakan University was
used. All participants were asked to stretch on the MRI
platform in supine position. MRI was taken after
4-channel phased-array body coils were placed on
abdominal region of each participant.
The imaging area was decided to be the proximal
boundary of the 12th thoracic vertebrae and distal
boundary of trochanter minor of the femur. For the
participants out of field of view (FOV), two consecutive
imaging were taken from proximal to distal by using the
same protocol. From the related region, firstly axial
images (T1 parameters: TE: 10, TR: 1150, section
thickness: 5mm, inter slice distance: 5mm, Matrix:
320*160, FOV: 206*330, NEX: 2) and then sagittal and
coronal images were obtained to be used in radiological
examination [15]. The imaging process was ended by
recording of the MR images in DICOM format in
CD-ROM.
2.2. MRI Examination
MRI images were initially examined by an expert of
radiology. Axial section images, viewed on personal
computer CD-ROMs, of the given muscle images were
determined (musculus psoas major mean 33 (range:
29-36). All images were named from proximal to distal
and saved in JPEG format in files for each participant.

Figure 1. The bilateral (A), unilateral (B) presence and bilateral
absence (C) of PSMI on axial MRI images taken from L4

3. Statistical Analysis
By using SPSS 24, arithmetic average and standard
deviation values of the varieties regarding age, height,
body weight, body surface area and body mass index of
the study group were calculated (Table 1). Moreover, the
frequency and percentages regarding the presence of
PSMI were calculated (Table 2).
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Table 2. The presence of m. psoas minor in the study groups
GROUPS
Male
Athletes
(n 12)
Female
Athletes
(n 12)
General
(24)

The absence
of PSMI

The presence of PSMI
On both
sides

on right

on left

3 (%25)

1

2

6 (%50)

4 (%33,3)

1

-

7 (%58.33)

7
(%29.16)

2
(%8.33)

2
(%8.33)

13 (%54.16)

PSMI: M.psoas minor.

4. Results
The demographic structure of the groups in the study is
shown in Table 1.
By studying axial images of the participants, the
presence of PSMI was analysed. In the study including 24
volunteer participants, we found that the muscle was on
both sides of 7, on the right side only of 2 and on the left
side only of 2 of the total participants. The muscle was not
present on 13 of the participants. We observed that PSMI
was present on both sides of 3, on the right side only of 1
and on the left side only of 2 of the men weightlifters
whereas the muscle was present on both sides of 4 and on
the right side only of 1 women weightlifters.

5. Discussion
We found no studies regarding the morphometric
features of PSMI (section surface area, volume) are
available in literature. There are various reports regarding
the presence of PSMI. Guerra, Reis, Bastos, & Brito [13],
reported the presence was 59,09% (75% double-sided, 25%
single-sided) in their study on fetuses. Moreover, the
presence of the muscle was reported 26,7% in adults by
Farias, Oliveira, Rocha, & Caiaffo [14], 35% (85%
double-sided, 15% single-sided) by Sachin, Suchismita, &
Neelam, [20], 9% in black adult men (50% double-sided,
50% single-sided) and 96% in white adult men (90%
double-sided, 10% single-sided) by Hanson, Magnusson,
Sorensen, & Simonsen, [12]. Regarding the studies
reporting the absence of the muscle, Guerra, Reis, Bastos,
& Brito, [13] reported that in their study including 22
fetuses (7-9-month-old), the muscle was not present in
40,91% of the subjects. While Guerra, Reis, Bastos, &
Brito, [13] reported that PSMI is not present in 40,91% of
the fetuses and Rickenbacher, Landolt, & Theiler, [21]
reported that PSMI does not exist in 50% of healthy
individuals, Williams and Warrick [8], supposed that the
rate could be more than 50% . When racial and skin-color
differences were taken into consideration, it was reported
that the muscle was not present in 53,4% of the Japanese
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[22], 73,3% of the Brazilian [14], 65% of the Indians [20],
91% of black adult men and 4% of white adult men [12]. In
the radiological evaluations, we found out that PSMI was
not present on both sides of 50% of men weightlifters and
58.33% of women weightlifters (Table 2). The percentage
regarding the absence of PSMI was in compliance with
the literature.
There is a general opinion that double-sided PSMI is
not present in 50% of healthy individuals approximately.
When we consider the absence and the function of the
muscle in the mentioned sport, we can say that this may
be a disadvantage in the success of the athletes. Therefore,
we think that checking the presence of the muscle while
selecting athlete candidates will be an important approach.
In conclusion, the presence of PSMI was examined by
MRI images taken from a limited number of athletes. In
weightlifting and other branches of sports, which require
lumbar stabilization, the absence of the muscle may be
considered as a disadvantage in the success of athletes.
Thus, we are in the opinion that new studies conducted by
radiological and functional methods to find out the
presence, functions and morphometric features of the
muscle are needed.
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