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Psoas Major: a case report and review of its
anatomy, biomechanics, and clinical implications
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A 25-year-old male professional hockey player with right
sided hip pain was diagnosed with myofascopathy of the
right psoas major and rectus femoris. The patient
maintained a conservative treatment regimen and was
prescribed a four week active strengthening program.
The program progressed from resisted concentric
exercise to eccentric abduction/adduction exercises
along with balance training, core stabilizing and
endurance exercises in the first two weeks. In the final
two weeks the program progressed to include sport
specific exercises. At three weeks the patient was able to
participate in non-contact practice and was clear for full
contact at five weeks. The anatomy, biomechanics, and
function of the psoas major muscle are discussed as is its
influence on lumbar spine stability. Evidence-based
evaluation and management strategies for psoas
dysfunction are presented.

(JCCA 2009; 53(4):311-318)
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Un joueur de hockey professionnel de 25 ans avec une
douleur a la hanche droite a été diagnostiqué avec un
syndrome myofascial au muscle grand psoas droit et au
muscle droit antérieur. Le patient a maintenu un régime
de traitement conservateur et on lui a prescrit un
programme de renforcement actif de quatre semaines. Le
programme a progressé d’un exercice concentrique
contracté a des exercices d’abduction et d’adduction
excentriques avec un entrainement lié a l’équilibre, ainsi
que des exercices de stabilisation et d’endurance lors des
deux premieres semaines. Au cours des deux derniéres
semaines, le programme a progressé afin d’inclure des
exercices propres au Sport. A trois semaines, le patient
était en mesure de participer a une pratique sans contact
et a été autorisé au contact sans restriction apres cing
semaines. L’anatomie, la biomécanique et la fonction du
muscle grand psoas sont discutés, tous comme son
influence sur la stabilité de la colonne lombaire.
L’évaluation fondée sur les preuves et les stratégies de
traitement du dysfonctionnement du psoas sont
présentées.

(JACC 2009; 53(4):311-318)

MOTS CLES : psoas, rapport de cas, exercice, stabilité,
biomécanique

Introduction
Some researchers and anatomists still refer to the hip flex-
or muscle complex as one unit or as the iliopsoas.!-2 The

psoas muscle differs from the iliacus in that it has a differ-
ent architecture, innervation and more importantly, a dif-
ferent function. The psoas muscle is comprised of both the

1.2 Private practice
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psoas major and minor, but as the psoas minor is often
absent in individuals,3 this paper will focus on the psoas
major. A better understanding of the role of the psoas
muscle and its impact on lumbopelvic stability may im-
prove the clinical management of individuals suffering
from lower back pain. The objective of this paper is to
provide a brief case report followed by an evaluation of the
literature on the psoas major muscle, specifically its anat-
omy, biomechanics and function, along with management
strategies for psoas major dysfunction. It is hoped that this
will enhance the clinician’s understanding of this condi-
tion and its diagnosis.

Case Presentation

A 25-year-old male professional hockey player presented
with right sided hip pain after 5 days of pre-season train-
ing camp. The pain was characterized as sharp, had pro-
gressively worsened since its insidious onset three days
prior, and was aggravated by weight bearing on the right
leg and striding out when skating. Rest, ice, athletic tap-
ing to minimize hip extension and abduction, and non-
steroidal anti-inflammatories decreased the patient’s pain
somewhat, but striding out when skating continued to ex-
acerbate the condition. The athlete did not recall any par-
ticular action or incident that caused the pain but did have
history of multiple “groin pulls” throughout his career.
No burning, numbness or tingling was present in the hip,
groin, thigh or genitals. The patient denied any associated
signs and symptoms, previous surgery to the area, or fam-
ily history of arthritic diseases.

Inspection of the region revealed no ecchymosis or
divot deformity. Active, passive and resisted ranges of
motion of the lumbar spine and knee were full and pain
free bilaterally, while right passive hip extension and re-
sisted hip flexion were limited due to pain. The right
psoas major was tender to palpation as was the proximal
aspect of the rectus femoris. The strength of the psoas
major and rectus femoris were graded as 4/5 using the
Grading Motor Strength Scale, while all other hip and
groin muscles were graded as 5/5 with manual testing.
Muscle testing for rectus femoris was performed with the
patient in lateral recumbent position with the hip extend-
ed and the knee flexed; whereas the testing for psoas ma-
jor was performed with the patient supine with the hip
flexed approximately 30°, abducted 10° and externally
rotated.*
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The patient was diagnosed with myofasciopathy of the
right psoas major and rectus femoris. Myofasciopathy can
be distinguished from a contusion or muscle strain in that
the involved trauma is due to excessive tensile force that
overstrains the myofibers and deep fascial layers sur-
rounding the muscles and typically occurs near the myo-
tendinous junction. The patient continued with the ice,
taping and non-steroidal anti-inflammatories and was pre-
scribed a four week active strengthening program. The
program progressed from resisted concentric to eccentric
abduction/adduction exercises, balance training, core sta-
bilizing and endurance exercises in the first two weeks as
denoted in Table 1. In the remaining two weeks of the re-
habilitation program, the patient continued the previously
prescribed exercises, while hockey specific exercises
were cautiously introduced (initially under supervision)
including sumo squats, side lunges and use of a skating
slide board. The patient was able to participate in non-con-
tact practices after three weeks and was cleared for full
contact at five weeks.

Discussion

Psoas Major Anatomy

The psoas major is the largest muscle in cross section at
the lower levels of the lumbar spine.> It has fibrous at-
tachments to the anterior aspect of all lumbar transverse
processes and to the anteromedial aspect of all the lumbar
discs and adjoining bodies with the exception of the L5/
S1 disc.6 For their relative positions on the spine, the at-
tachments on the transverse processes are named the pos-
terior attachments and those on the disc and bodies are
called the anterior attachments. These attachments con-
stitute the individual fascicles. The fascicles of the psoas
major are approximately similar in length throughout the
lumbar spine and have a unipennate fiber orientation.
Muscle fiber length within the anterior fascicles ranges
from 3 to 8 cm and 3 to 5 cm in the posterior fascicles.”
The fascicles are oriented inferolaterally and come to-
gether as a common tendon which descends over the pel-
vic brim and shares a common insertion with the iliacus
muscle on the lesser trochanter of the femur.

The fascial relations of the psoas major to the sur-
rounding tissues warrant special attention as these links
influence the biomechanics of these interlaced structures.
The medial arcuate ligament is a continuation of the su-
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Table 1 Active strengthening program

Exercise Timeframe (weeks) Comment
Isometric exercises 0-2
Concentric exercises 14

Eccentric abduction/adduction exercises 24

Balance training 04

Core stabilizing and endurance exercises | 0—4

Sumo squats 34 Sport specific exercise, introduced under
supervision at first

Side lunges 34 Sport specific exercise, introduced under
supervision at first

Skating slide board 34 Sport specific exercise, introduced under

supervision at first

perior psoas fascia that continues superiorly to the dia-
phragm. The right and left crus constitute the spinal
attachment of the diaphragm. They attach to the anterola-
teral component of the upper three lumbar vertebral bod-
ies. The crus and their fascia overlap the psoas major and
appear to be continuous with this muscle until they come
more anterior and blend with the anterior longitudinal
ligament.® As the psoas descends, its inferomedial fascia
becomes thick at its inferior portion and is continuous
with the pelvic floor fascia.” This forms a link with the
conjoint tendon, transverse abdominus, and the internal
oblique.l9 As the psoas major courses over the pelvic
brim, the fascia of the posterior fascicles attach firmly to
the pelvic brim.

Psoas Major Biomechanics and Function

The function of the psoas major is another area of contro-
versy and uncertainty in the literature. It is well estab-
lished that the psoas functions as a primary flexor of the
hip joint6-10-14 but it is the other actions that are not well
understood. There are several hypotheses that have been
put forward that are worthy of consideration.

The electromyographic work of Basmajian!! was the
first to investigate the role of the iliopsoas. He concluded
that the psoas major could not be separated from the ilia-
cus with regards to their collective action of a hip joint
flexor. Keagy et al.!5 performed electromyographic stud-
ies on the psoas major in five patients with wire elec-
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trodes placed directly into the muscle. Recordings made
during various activities indicated that psoas played a
significant role in advancing the limb while walking and
in controlling deviation of the trunk when sitting. The ac-
tion of the psoas in rotation, abduction, and adduction of
the hip was slight and variable.

Nachemson!®.17 showed that the psoas major was ac-
tive during upright standing, forward bending, and lift-
ing. These observations prompted the inference that the
psoas major may function as a lumbar spine stabilizer.
Others have since proposed and found evidence for vari-
ous roles that the psoas major may play with respect to
lumbar spine stability and movement. These roles include
psoas major being a flexor of the lumbar spine on the
pelvis,!8 a lateral flexor of the lumbar spine,!? a stabilizer
of the lumbar spine,!0:13.1420 gtabilizer of the hip,3:6.21
power source for bipedal walking and running,2?2 and
controller of the lumbar lordosis when supporting diffi-
cult lumbar loads.?3

Yoshio et al.24 used cadavers to analyze the psoas ma-
jor in its dynamic phase (as a flexor of the hip joint) as
well as in its static phase (involving fixation of the hip
joint to maintain a sitting or standing position against
gravity). Their results suggest that the psoas major works
phasically: (1) as an erector of the lumbar vertebral col-
umn, as well as a stabilizer of the femoral head onto the
acetabulum (from 0°-15°); (2) exerting decreased stabi-
lizing action, in contrast to maintaining the erector action
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(from 15°—45°); and (3) as an effective flexor of the low-
er extremity at the hip joint (from 45°-60°). They further
concluded that the function of the psoas major as a hip
stabilizer is overshadowed by its action of stabilizing/
erecting the lumbar vertebral column.

Over the last decade, new insights into muscle function
and the role of muscles in providing dynamic stability
have emerged. Some muscles may have stabilization of
the lumbosacral spine as their primary role, while others
appear to have multiple roles and these multiple roles may
be dependent upon spinal position and the loads being
transmitted to the spine (i.e. low load vs. high load).25-27

Recent research on lumbar musculature and how it re-
lates to individuals suffering from lower back pain has
progressed through the use of advanced imaging tech-
niques. Dangeria and Naesh2?8 conducted a clinical pro-
spective cohort study examining the cross-sectional area
of the psoas major in healthy volunteers and subjects with
unilateral sciatica caused by a disc herniation. These au-
thors demonstrated that in most patients with a lumbar
disc herniation there was a significant reduction in the
cross-sectional area of the psoas major on the affected side
only and most prominently at the level of the disc hernia-
tion. They suggested that a correlation exists between the
reduction in the cross-sectional area of the psoas major
(Spearmann’s rho = 0.8; P = 0.05) and the duration of con-
tinuous sciatica of the affected side but that no correlation
exists between the amount of disc herniation and reduction
in psoas major cross-sectional area. Similarly, Danneels et
al.?% examined the trunk muscles (paraspinal, psoas and
multifidus) in chronic low back pain patients and healthy
control subjects employing computerized tomography at
three different lumbar levels. These authors found no sig-
nificant differences in the cross-sectional area of the psoas
major or paraspinals but they did find significant differ-
ences existed in the cross-sectional area of the multifidus
at the L4 spinal level. Barker et al.30 investigated the cross-
sectional of the psoas major in the presence of unilateral
low back pain through the utilization of magnetic reso-
nance imaging (MRI). These authors found that there were
statistically significant differences in cross-sectional area
of the psoas major between sides (median reduction was
12.3%) at the levels of L1-L5 and that there was a positive
correlation between a decreased cross-sectional area of
the psoas major and the duration of symptoms. In another
MRI study, Hides et al.3! assessed the effects of prolonged
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bed rest on the truck muscles. This study showed that the
cross-sectional area of certain muscles decreased or were
unaffected by bed rest as one would imagine but surpris-
ingly found that the psoas major and rectus abdominis ac-
tually increased in cross-sectional area. The authors
attributed this increase or hypertrophy to increases in mus-
cle tone and to the possibility that the subjects maintained
a flexed truck position during bed rest, resulting in a psoas
muscle shortening.

More recently Dickx et al.32 used muscle functional
magnetic resonance imaging (mfMRI) to evaluate chang-
es in lumbar muscle activity with induced muscle pain.
This study was one of the first to examine patients with
acute low back pain and how it affects activity of the
trunk musculature. mfMRI was obtained under three dif-
ferent conditions: a resting MRI was obtained after the
subjects laid supine for 30 minutes; an MRI was obtained
after trunk extension at 40% of one-repetition maximum
without pain; and an MRI was obtained after the subjects
were injected with hypertonic salt into the right longis-
simus muscle to induce pain and then subjects were re-
quired to again perform the back extension exercise
while experiencing low back muscle pain. There were no
significant changes in the psoas major muscle recruit-
ment between resting and exercise leading the authors to
conclude that the psoas major was not significantly re-
cruited during trunk extension exercises. During the
trunk extension exercises with pain induced, the authors
reported that there was a statistically significant reduc-
tion in the psoas major activity bilaterally and at multiple
levels whereas previous studies found it to be ipsilateral
and on the symptomatic side.28.30

Psoas Major and Lumbar Spine Stability

A common model of lumbar stability shows the muscula-
ture surrounding the spinal vertebrae forming a cylinder.
The top of the cylinder is the diaphragm, the bottom is the
pelvic floor, and the wall is formed by segmentally attach-
ing abdominal and posterior spinal musculature, specifi-
cally the transversus abdominus and the segmental fibers
of lumbar multifidus.33 There is growing evidence that
demonstrates how these muscles coordinate their activity
to stabilize the spine. For example, transversus abdominis
has been shown to co-contract with: the diaphragm;34 the
pelvic floor;35 and the deep fibres of lumbar multifidus.3¢
According to this model, the psoas major is ideally located
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to assist in a stabilizing role. Psoas major has intimate an-
atomical attachments to the diaphragm and the pelvic
floor. This unique anatomical location allows the psoas
major to act as a link between these structures and may
help in maintaining the stability of the lumbar cylinder
mechanism. This can be thought of conceptually as a sup-
porting rod in the middle of the cylinder. Early biome-
chanical literature suggested that the psoas major might
aid in the stabilization of the lumbar spine through its large
potential to generate compressive forces, which would re-
sult in increased spinal stiffness.30

McGill37 conceptualizes lumbar spine stability as a
fishing rod placed upright and vertical with tensioned
guy wires attached at different levels along its length and
those guy wires being attached to the ground in a circular
pattern. Here the rod represents the lumbar vertebrae and
the guy wires are the various muscles attaching to the
lumbar spine. Reducing the tension on one of the muscles
(wires) will allow the spinal segment (rod) to buckle and
allow spinal injury to occur. Juker et al.12 showed that the
psoas major counteracts the action of iliacus during hip
flexion. They believe that the iliacus would torque the
pelvis into anterior pelvic tilt and that the psoas major
works against these forces, adding to the stiffness within
the pelvis and the lumbar spine. An activated and stiff-
ened psoas major will contribute some shear stiffness to
the lumbar motion segment.38.39

Psoas Major Clinical Presentation and Management
Myofascial pain from or mysofasciopathy of the psoas
major muscle will often present as anterior hip and/or low-
er back pain. Referral areas include the anterior thigh.40
The psoas major muscle can be considered as a pain
source in athletes, office workers or anyone who spends
much of their day sitting. Psoas major myofascial pain is
thought to be prevalent in certain sports including soccer,
dance, and hockey (as in the case presented above).40 My-
ofascial psoas major pain is different from that of psoas
tendinitis, psoas bursitis or coxa saltans and these are
among the strongest differential diagnoses, along with
tears of the hip labrum. Table 2 provides a list of possible
differential diagnoses for psoas major myofascial pain. It
should be noted that the snapping or popping of coxa sal-
tans produces pain at the anterior aspect of the groin, and
patients can often reproduce the snap or pop themselves.
In the physical examination, postural analysis may in-
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Table 2  Differential diagnoses for psoas major
myofascial pain

Psoas bursitis Osteoarthritis

Psoas tendinitis Labral tear

Psoas strain (major and/ | Intra-articular bodies

Or minor)

Psoas abscess Joint infection

Coxa saltans Inflammatory arthritides/

Gout
Iliacus Femoral stress fracture
Iliotibial band Avascular necrosis of

femoral head

Rectus femoris Femoral bone tumour

Adductor muscles Hernia

Obturator nerve
entrapment

Lumbar spine or
sacroiliac joint referral

dicate an increased lumbar lordosis and posterior pelvic
tilt. Gait analysis may reveal a shortened stride on the af-
fected side and conducting a functional squat test may
cause pain or indicate hip flexor weakness.*041 Strength
testing of psoas major can be conducted in numerous
ways (generally supine) as long as the patient resists the
examiner’s attempt to extend the hip.44244 Assessment
of active and passive hip ranges of motion is important,
particularly active flexion and extension and passive ex-
tension (generally performed with the patient prone).*>
Palpation can be conducted with the patient either supine
or side-lying#44> but should likely involve the examiner
flexing the hip to 30° and palpating the psoas major mus-
cle medial to the anterior superior iliac spine and deeper
into the abdomen. When the examiner feels they are pal-
pating the psoas major muscle, having the patient flex
their hip against resistance should allow the examiner to
feel the psoas major contract. The examiner must con-
sider patient comfort when palpating the psoas major as it
may be extremely tender, ticklish, or more invasive than
the patient’s comfort level allows. Still, reproduction of
the patient’s pain on palpation of the psoas major muscle
belly with tightness and tenderness are strong indicators
of psoas major myofasciopathy.4? The psoas major mus-
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cle is intimately linked with the iliacus, psoas minor (if
present), adductor group, and quadriceps muscles (rectus
femoris in particular as it also aids with hip flexion), thus
evaluation of these muscles for strength, flexibility, and
palpating for tonicity and tenderness is necessary to aid
management decisions.

Itis important to evaluate lumbar ranges of motion when
assessing patients with suspected psoas major myofascio-
pathy, particularly as active and passive extension may be
limited by a tight psoas major.*> The flexibility of the psoas
major muscle can be further assessed with orthopaedic
testing using the Thomas test, Yeoman’s test or Gaenslen’s
test.4043:44 The Thomas test is traditionally thought to help
differentiate tight hip flexors (including primarily psoas
major) from tight quadriceps femoris muscles.*344 Both
Yeoman'’s test* and Gaenslen’s tests#344 are generally ac-
knowledged as sacroiliac joint provocation maneuvers,
however these tests do involve passive hip extension and
observation of hip extension restriction and pain during
these maneuvers could implicate psoas major, particularly
if pain is elicited anteriorly.4>

A final examination procedure of interest for ruling out
coxa saltans is the Snapping Hip Test.404! This involves
the examiner attempting to reproduce the snapping of the
hip with the patient supine with a flexed and abducted hip
that is brought into extension and adduction by moving
the hip into neutral position while palpating and listening
for a snap or click.4046 A modification of this maneuver
involves adding external hip rotation to the initially
flexed and abducted position and in returning the patient
to neutral position adding in internal rotation to the ad-
duction and extension required.40

The conservative treatment of a psoas major myofascio-
pathy has not been previously reported in the literature.
Like many other myofascopathies, most of the literature
surrounding them is anecdotal at best. Initial treatment
should focus on immobilizing the injured muscle for ap-
proximately three to five days to prevent further retraction
of the strained muscle while attempting to reduce pain by
using various modalities.

After the acute treatment phase, the clinician may add
soft tissue mobilization and light resistance training
(isometric muscle contraction/activation exercises) and
progress towards weight-bearing exercises to facilitate
more rapid and intensive capillary in-growth to the dam-
aged area, as well as improved myofiber regeneration. It is
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important to maintain the ranges of motion of the lum-
bosacral spine and hip joints and prevent arthrogenic
muscle inhibition through proprioceptive exercises and
joint manipulation/mobilizations, as these joints may have
been coincidentally injured. During the rehabilitation pro-
gram, a gradual progression of exercises should be imple-
mented beginning with isometric training followed by
concentric training. Once these exercises are tolerated the
patient should begin eccentric dynamic training.

The decision to initiate sport-specific training should
be based upon the following criteria: whether the patient
can perform basic movements that utilize the injured
muscle without pain; whether the patient has similar
strength levels between the injured muscle and its con-
tralateral counterpart; and whether the patient is able to
stretch the injured muscle to approximately the same
length as the contralateral muscle. This phase of rehabili-
tation should be supervised and a gradual progression of
sport-specific activities should be employed.

Conclusion

The critical elements of correctly diagnosing a psoas ma-
jor myofasciopathy include the absence of bruising and
significant swelling, with the presence of restricted ranges
of motion and muscular pain on palpation and resisted
specific muscle testing. Clinicians should be aware of the
anatomy and biomechanical influence that this muscle has
on lumbar spine biomechanics and stability when assess-
ing and treating patients. It is thought that a stable spine
along with increased muscle endurance is protective and
therefore may help to reduce the incidence of low back
pain. It is difficult to draw conclusions from a case report
but based on the literature it is the authors’ contention that
psoas major myofasciopathy should be considered among
the differential diagnoses for low back pain. Increased
knowledge of this condition should aid clinicians in se-
lecting the most appropriate methods for its treatment and
rehabilitation.

References
1 Little TL, Mansoor J. Low back pain associated with
internal snapping hip syndrome in a competitive cyclist.
Br J Sports Med. 2008; 42(4):308-309.
2 Nourbakhsh MR, Arab AM. Relationship between
mechanical factors and incidence of low back pain. J Ortho
Sports Phys Ther. 2002; 32(9):447-460.

J Can Chiropr Assoc 2009; 53(4)



10

11

12

13

14

15

16

17

18

19

Moore KL, Dalley AF. Clinically Oriented Anatomy.

5th ed. Baltimore, MD: Lippincott Williams & Wilkins,
2006.

Pollard H, Lakay B, Tucker F, Watson B, Bablis P.
Interexaminer reliability of the deltoid and psoas muscle
test. J Manip Physiol Ther. 2005; 28(1):52-56.

McGill SM, Patt N, Norman RW. Measurement of the
trunk musculature of active males using CT scan
radiography: Implications for force and moment generating
capacity about the L4/L5 joint. J Biomech. 1988;
21:329-341.

Bogduk N, Pearcy M, Hadfield G. Anatomy and
biomechanics of psoas major. Clin Biomech. 1992;
7:109-119.

Gibbons, SCT, Pelley B, Molgaard J. Biomechanics and
stability mechanisms of psoas major. Proceedings of 4th
Interdisciplinary World Conference on Low Back Pain.
Montreal, Canada: November 9-11, 2001.

Reid JG, Livingston LA, Pearsall DJ. The geometry of the
psoas muscle as determined by MRI. Arch Phys Med
Rehab. 1994; 75:703-708.

Williams PL, Warwick R, Dyson M, Bannister LH. Gray’s
Anatomy. 37th ed. New York: Churchill Livingstone,
1989.

Jemmett RS, MacDonald DA, Agur AMR. Anatomical
relationship between selected segmental muscles of the
lumbar spine in the context of multi-planar segmental
motion: a preliminary investigation. Man Ther. 2004;
9:203-210.

Basmajian JV. Electromyography of the iliopsoas. Anatom
Record. 1958; 132(2):127-132.

Juker D, McGill SM, Kropf P, Steffen T. Quantitative
intramuscular myoelectric activity of lumbar portions of
psoas and the abdominal wall during a wide variety of
tasks. Med Sci Sport Exercise. 1998; 30(2):301-310.
Penning L. Psoas muscle and lumbar spine stability: a
concept uniting existing controversies. Eur Spine J. 2000;
9:577-585.

Santaguida PL, McGill SM. The psoas major muscle:

a three-dimensional geometric study. J Biomech. 1995;
28(3):339-345.

Keagy RD, Brumlik J, Bergan JJ. Direct electromyography
of the psoas major muscle in man. J Bone Joint Surg. 1966;
48(7):1377-1382.

Nachemson A. Electromyographic studies on the vertebral
portion of the psoas muscle. Acta Ortho Scand. 1966;
37(2):177-190.

Nachemson, A. The possible importance of the psoas
muscle for stabilization of the lumbar spine. Acta Ortho
Scand. 1968; 39(1):47-57.

Cramer GD, Darby SA. Basic and Clinical Anatomy of the

Spine, Spinal Cord, and ANS. St. Louis, MO: Mosby, 1995.

Woodburne RT, Burkel WE. Essentials of Human
Anatomy. New York: Oxford University Press, 1988.

J Can Chiropr Assoc 2009; 53(4)

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

S Sajko, K Stuber

Andersson E, Oddsson L, Grundstrom H, Thorstensson A.
The role of the psoas and iliacus muscles for stability and
movement of the lumbar spine, pelvis and hip. Scand J
Med Sci Sport. 1995; 5(1):10-16.

Basmajian JV, DeLuca, CJ. Muscles Alive: Their
Functions Revealed by Electromyography. 5th ed.
Baltimore, MD: Williams and Wilkins, 1985.

Andersson E, Nilsson J, Thorstensson A. Intramuscular
EMG from the hip flexor muscles during human
locomotion. Acta Physiol Scand. 1997; 161(3):361-370.
Bogduk N, Twomey LT. Clinical Anatomy of the Lumbar
Spine. London: Churchill Livingstone, 1987.

Yoshio M, Murakami G, Sato T, Sato S, Noriyasu S. The
function of the psoas major muscle: passive kinetics and
morphological studies using donated cadavers. J Ortho Sci.
2002; 7:199-207.

Bradl I, Morl F, Scholle HC, Grassme R, Miiller R,
Grieshaber R. Back muscle activation pattern and spectrum
in defined load situations. Pathophysiol. 2005;
12(4):275-280.

Lehman GJ, Story S, Mabee R. Influence of static lumbar
flexion on the trunk muslces response to sudden arm
movements. Chiro Osteo. 2005; 13:23: doi:10.1186/1746-
1340-13-23.

Panjabi MM. Clinical spinal instability and low back pain.
J Electromyog Kin. 2003; 13(4):371-379.

Dangaria TR, Naesh O. Changes in cross-sectional area of
psoas major muscle in unilateral sciatica caused by disc
herniation. Spine. 1998; 23(8):928-931.

Danneels LA, Vanderstraeten GG, Cambier DC, Witvrouw
EE, De Cuyper HJ. CT imaging of trunk muscles in chronic
low back pain patients and healthy control subjects. Eur
Spine J. 2000; 9:266-272.

Barker KL, Shamley DR, Jackson D. Changes in the cross-
sectional area of multifidus and psoas in patients with
unilateral back pain. Spine. 2004; 29(22):E515-E519.
Hides JA, Belavy DL, Stanton W, Wilson SJ, Rittweger J,
Felsenberg D, Richardson, CA. Magnetic resonance
imaging assessment of truck muscles during prolonged bed
rest. Spine. 2007; 32(15):1687-1692.

Dickx N, Cagine B, Achten E, Vandermaele P, Parleviet T,
Danneels L. Changes in lumbar muscle activity because of
induced muscle pain evaluated by muscle functional
magnetic resonance imaging. Spine. 2008; 33(26):
E983-E9809.

Richardson C, Jull G, Hodges P, Hides J. Therapeutic
exercise for spinal segmental stabilization in low back
pain: Scientific basis and clinical approach. Edinburgh,
London: Churchill Livingstone, 1999.

Hodges PW, Richardson CA, Gandevia SC. Contractions
of specific abdominal muscles in postural tasks are affected
by respiratory maneuvers. J Appl Physiol. 1997;
83(3):753-760.

317



Psoas Major: a case report and review of its anatomy, biomechanics, and clinical implications

35

36

37

38

39

40

318

Sapsford RR, Hodges PW. Contraction of the pelvic floor
muscles during abdominal maneuvers. Arch Phys Med
Rehab. 2001; 82(8):1081-1088.

Moseley GL, Hodges PW, Gandevia SC. Deep and
superficial fibers of the lumbar multifidus muscle are
differentially active during voluntary arm movements.
Spine. 2002; 27(2):E29-E36.

McGill SM. Low Back Disorders: Evidence-based
Prevention and Rehabilitation. Champaign, IL: Human
Kinetics Publishers, 2002.

Quint U, Wilke HJ, Shirazi,AA, Parnianpour M, Loer F,
Claes LE. Importance of the intersegmental trunk muscles
for the stability of the lumbar spine. Spine. 1998;
23(18):1937-1945.

Wilke HJ, Wolf S, Claes LE, Wiesend A. Stability increase
of the lumbar spine with different muscle groups. Spine.
1995; 20(2):192—-198.

Johnston CAM, Wiley JP, Lindsay DM, Wiseman DA.
Iliopsoas bursitis and tendinitis: a review. Sports Med.
1998; 25(4):271-283.

41

42

43

44

45

46

Edelstein J. Rehabilitating psoas tendinitis: a case report.
Musculoskel J Hosp Spec Surg. 2008; 5(1):78-82.
LaBan MM. Iliopsoas weakness: a clinical sign of
lumbar spinal stenosis. Am J Phys Med Rehab. 2004;
83(3):224-225.

Hoppenfeld S. Physical Examination of the Spine and
Extremities. East Norwalk, CT: Appleton-Century-Crofts,
1976.

Magee DJ. Orthopaedic Physical Assessment. 3rd ed.
Philadelphia: W.B. Saunders Company, 1997.

Ingber RS. Iliopsoas myofascial dysfunction: a treatable
cause of “failed” low back syndrome. Arch Phys Med
Rehab. 1989; 70(5):382-386.

Dobbs MB, Gordon JE, Luhmann SJ, Szymanski DA,
Schoenecker PL. Surgical correction of the snapping
iliopsoas tendon in adolescents. J Bone Joint Surg (US).
2002; 84-A(3):420-424.

CCRF

Canadian Charter of Rights and Freedoms?

No. It’s your Canadian
Chiropractic Research
Foundation!

Are you a member?

J Can Chiropr Assoc 2009; 53(4)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


