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ABSTRACT

LISty The psoas muscle plays an essential role in the hip and lumbar spine. Total hip arthroplasty
surgery can change the ipsilateral psoas muscle, which may affect lumbar biomechanics and accelerate
disk degeneration. We present a clinical study that suggests a potential association between unilater-
al psoas muscle atrophy after hip replacement surgery and subsequent low back pain

A 53-year-old man with a history of right total hip arthroplasty for osteoarthritis pre-
sented with left lumbosciatalgia 6 years after surgery. In the physical examination, the patient exhibited
weakness 2/5 in Kendall’s muscle grading system in the right hip flexion and left extensor hallucis lon-
gus and triceps surae. Magnetic resonance imaging revealed a degenerative disk L5-S1 and severe uni-
lateral atrophy of the right psoas muscle. Conservative treatment through physiotherapy was initiated,
but persistent pain ultimately necessitated microdiscectomy at the L5-51 level.

[@TEITETRT Total hip arthroplasty surgery may lead to long-term unilateral atrophy of the ipsilateral psoas
muscle and alter lumbar biomechanics, potentially accelerating the disk degeneration and subsequent
low back pain. Investigating this possible correlation may offer greater clarity regarding low back pain
after total hip arthroplasty. In our case, conservative treatment through 15 sessions of physical therapy
resulted in very limited improvement, and advanced diskopathy required surgical intervention to de-
compress the affected lumbar root.

: [[ELE Total hip replacement, Postoperative complications, Psoas muscle, Muscular atrophy, Low
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Introduction

umbar pain is highly prevalent and is

the leading cause of work disability in

young people. It is estimated that two-
thirds of adults experience low back pain (LBP) at some
point in their lives, and 10% will develop chronic LBP
[1]. One of the most common causes of LBP is inter-
vertebral disk degeneration. The etiology of interverte-
bral disk degeneration is multifactorial and is related, in
most cases, to occupational activities and lifestyle, par-
ticularly factors such as obesity and smoking [2]. The
aging process contributes physiologically to interverte-
bral disk degeneration; it is estimated that by the age of
70, the water content of the nucleus pulposus decreases
to 70% [3]. Other causes that accelerate the degenera-
tive process include infectious diseases, inflammatory
processes, trauma, or biomechanical changes [2, 4]. In
addition to the factors mentioned above, alterations in
muscle function and biomechanical factors play crucial
roles in developing and exacerbating LBP [5]. Deficits
in muscle strength and coordination may contribute to
abnormal loading patterns on the spine, further exacer-
bating degenerative processes and increasing the risk of
low back pain [6].

Understanding the complex interplay between biome-
chanical factors and muscle function in LBP holds sig-
nificant implications for addressing related conditions,
such as the potential complications of total hip arthro-
plasty (THA). Recent studies indicate a correlation be-
tween THA and unilateral atrophy of the psoas muscle
(PM) on the implant side, raising the possibility that this
atrophy may be a late complication of surgery [7]. The
location of PM makes it a crucial stabilizer of the spine,
influencing both static posture and lumbar spine dy-
namics [8, 9]. PM atrophy significantly impacts lumbar
spine biomechanics and may contribute to the develop-
ment of degenerative disk diseases.

In this context, we present the clinical case of a
53-year-old man who had previously undergone right
THA. Eight years post-surgery, the patient experienced
a chronic condition of lumbosciatalgia radiating to the
left leg and weakness in the right hip flexion. Clinical
and radiological analysis revealed the presence of an
extruded L5-S1 disk herniation and unilateral atrophy
of the PM on the same side of the arthroplasty. While
the patient experienced some improvement with a con-
servative pharmacological and rehabilitative approach,
complete recovery was not achieved, possibly due to the
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extended period of evolution of his condition. This pro-
longed evolution could have caused irreversible damage
to the affected anatomical structures, limiting the pa-
tient’s ability to recover fully. This article will delve into
the clinical case, explore the connection between PM at-
rophy and lumbar disk degeneration, and emphasize the
importance of early detection and comprehensive man-
agement in patients with PM atrophy following THA.

Aside from illustrating a unique scenario, this clini-
cal case has served as the starting point for an ongoing
research endeavor, underscoring its value in the realm of
medicine and routine clinical practice, especially in re-
habilitation. This research was approved by the CEICA
(Research Ethics Committee of the Autonomous Com-
munity of Aragon) under reference number C.P.-C.I.-
PI21/346 and has been registered in the ClinicalTrials.
gov database under the identifier NCT05647629.

Clinical Case

We present a 53-year-old male who presented to the
Emergency Service of Hospital Clinico Lozano Blesa
with an acute episode of left sciatica. He had been ex-
periencing this pain for the past 12 hours before arriving
at the Emergency Department, and it was rated 9/10 on
the numerical rating scale. The patient denied any his-
tory of LBP or leg radiation prior to presentation. It was
characterized by its mechanical nature and radiation to
the left lower extremity, extending to the ankle and the
first toe. The patient did not exhibit febrile symptoms
or report recent traumas at admission. Radicular stretch-
ing and positive Lasegue and Bragard tests worsened
the pain. Additional physical examination revealed pain
in the quadratus lumborum and spinal erector muscles,
with neuropathic radiation from the back of the leg to
the foot. Motor weakness 2/5 in Kendall’s muscle grad-
ing system was observed in the extension of the left first
toe (extensor digitorum longus) and in plantar flexion of
the left ankle (triceps surae), as well as moderate weak-
ness 2/5 in the flexion of the right hip, with the rest of
the lumbosacral myotomes being normal. Sensory ex-
amination revealed hypoesthesia and hypoalgesia in the
left S1 dermatome but no alterations in the other der-
matomes. No sensory disturbances related to the cauda
equina were observed, and no signs of sphincter dys-
function were detected.

Anamnesis and Radiological Evaluation
Upon reviewing the patient’s medical history, we

found that he underwent right THA in April 2012 due
to progressive unilateral coxarthrosis over the past two
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years. Four weeks after surgery, the patient completed
six sessions of physiotherapy. In these sessions, the pa-
tient was instructed and evaluated on performing muscle
strengthening exercises for the hip (gluteals, iliopsoas, ad-
ductors, quadriceps, and hamstrings), in addition to gait
re-education. The patient reported mild weakness in right
hip flexion and pain in the right inguinal region but no
lumbar pain. These symptoms were considered common
postoperative sequelae. THA, performed through a lateral
approach with an SL-Plus+Epfit prosthesis, was indicated
in response to hip osteoarthritis grade 3 according to the
Kellgren—Lawrence classification (Figure 1). The cur-
rent evaluation recorded a body mass index of 29.58 kg/
m?. Lumbar X-rays did not reveal substantial findings, but
lumbar magnetic resonance imaging (MRI) revealed the
presence of a left paramedian disk herniation at the L5—
S1 level, accompanied by a voluminous sequestered disk
fragment in an extraforaminal location (Figure 2). Marked
atrophy of the right PM was highlighted and accentuated
by adipose tissue infiltration in the same region. The cross-
sectional area (CSA) of the PM was quantified bilaterally
by a radiologist at the L3-L4 intervertebral disk, obtaining
a section of 681 mm? on the right side, with a Goutallier
score of 3 indicates severe muscular atrophy. The left side
showed a CSA of 1388 mm?, with a Goutallier score of
0 (Figure 3A). The right and left psoas/disk CSA indices
were calculated as 0.49 and 0.99, respectively. MRI re-
vealed sections of the PM where the muscular belly was
absent (Figure 3B). These findings demonstrated the pa-
thology, excluding alternative neuromuscular and central
nervous system diseases.

Evolution

Because of the intensity of pain and clinical manifesta-
tions, the patient was admitted to the Neurosurgery De-
partment and treated with opioid-derived analgesia. In
addition, caudal epidural injection with local anesthetic
and corticosteroid was performed, resulting in a favor-
able response. The patient was discharged after two days
of admission, and a rehabilitation program was initiated
through 15 sessions of physiotherapy with exercises fo-
cused on strengthening the flexor muscles of the right hip,
with special attention to PM, lumbopelvic stabilization
exercises, stretches for the erector muscles of the back,
transcutaneous electrical nerve stimulation electroanalge-
sia, and sciatic nerve neurodynamics. Gait retraining was
also integral to the therapeutic plan, correcting antialgic
anomalous patterns and improving movement dynam-
ics. An electromyogram performed on an outpatient basis
revealed a chronic pattern of radicular suffering with de-
nervation of the left S1 root.
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Despite sustained efforts in conservative therapy and
rehabilitation, the persistence of pain and radicular in-
volvement led to a new stage in case management. Con-
sidering the prolonged duration of symptoms, which
lasted around 24 months, and the lack of a satisfactory
response to conservative measures, surgical intervention
was necessary in February 2021. Finally, surgery was per-
formed through microdiskectomy and left L5-S1 forami-
notomy, which successfully relieved the pain for approxi-
mately 12 months. One year later, the patient presented
again with left L5 radiculopathy without sensory or mo-
tor deficits. The latest lumbar MRI identified a left-sided
medio-paramedial and posterolateral disk herniation at the
L4-L5 level. This herniation is higher than the previously
treated disk herniation with discreet caudal migration in
extensive contact with the left L5 root (Figure 4). Given
the findings of left LS radicular pain without distal neuro-
logical deficits on the most recent physical examination,
the patient has been placed under the care of the Paint Unit
for further evaluation and management.

Discussion

Hip osteoarthritis is a highly prevalent condition affect-
ing adults [10]. Although its geographical distribution
varies, it is estimated that 25% of those affected experi-
ence symptoms, with a 10% chance of undergoing THA
[11]. Despite the overall success of the intervention, it
can also lead to complications such as stem subsidence,
infections, venous thromboembolic disease, nerve/vas-
cular injuries, heterotopic ossification, leg length dis-
crepancies, periprosthetic fractures, or muscle atrophy
in the intervened limb, resulting in changes in lumbo-
pelvic biomechanics [12, 13]. Rasch et al., in their 2007
study, described how 22 patients with hip osteoarthritis
undergoing surgery exhibited changes in the muscles
of the lower limbs, which were evident through mag-
netic resonance imaging and correlated with functional
impairment and pain [14]. Consistent with this finding,
Mak et al. published a series of 341 THA cases in which
PM atrophy ipsilateral to the surgery was observed [7],
in line with the 40 cases reported in 2011 by Ploumis
and colleagues [15]. The latter showed a higher degree
of unilateral atrophy and fat infiltration on the implant
than on the non-intervened side.

In the context of hip prosthetic surgery, psoas tenoto-
my during hip reduction, iatrogenic femoral nerve injury
[16], intramuscular hematomas, lower limb lengthening,
and muscle irritation or tendinopathy secondary to fric-
tion with the acetabulum [17] are events in which we
can observe a direct relationship with progressive atro-
phy of the PM.
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Figure 1. Anteroposterior pelvic radiograph showing grade 3 left hip osteoarthritis according to the kellgren—lawrence classification

The origin of the PM in the vertebral bodies and inter- els, the stabilizing effect exerted by the PM is nonexis-
vertebral disks of the T12, L1, L2, L3, and L4 vertebrae tent. The lack of natural protection in the lower lumbar
has a natural stabilizing effect on the spine, ensuring the segments, combined with their increased mobility and
transmission of craniocaudal forces in the upper lumbar load, may play a predisposing role in developing degen-
spine. Therefore, at the L4-L5 and L5-S1 lumbar lev- erative intervertebral disk pathology in the L4-L5 and
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Figure 2. Sagittal plane Magnetic Resonance Imaging (MRI) of the lumbar region weighted in ssT2W_TSE TRA IP Re-
vealed Left LS radicular entrapment Due To L5-S1 disk herniation
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Figure 3. Lumbar with Cross-sectional Area (A) and Sacral (B) magnetic resonance images weighted in T1 reveal severely atro-

phied right psoas muscle

L5-S1 vertebral regions. This finding, along with other
reasons such as the gradual increase in load on the lower
vertebrae, supports the evidence that 97% of disk her-
niations in healthy individuals manifest in the last two
intervertebral levels, with 54% at the L5-S1 level and
43% at the L4-L5 level [18]. Unilateral atrophy of the
PM can induce chronic pelvic torsion. This compromis-
es the integrity of the sacroiliac joints and the interver-
tebral joints of the lumbar spine and lumbosacral hinge,
increasing lumbar lordosis and leading to degenerative
changes in the lower vertebral segments [19].

Rehabilitation in patients undergoing THA focuses
on achieving the greatest range of joint mobility with-
out pain and acquiring functional gait [20]. However,

in this context, there should be a systematic insistence
on strengthening hip flexion and adduction, avoiding
potential alterations in lumbopelvic biomechanics. In
the case described in this article, standard rehabilita-
tion treatment was performed immediately after THA,
focusing on regaining hip joint mobility and achieving
adequate functional recovery. Years later, when lumbos-
ciatic, the unilateral atrophy of the PM and the degree
of fat infiltration were detected, specific work was per-
formed on the psoas, pelvic, and abdominal muscles to
reduce pain derived from lumbar degenerative disease.

Analysis of the psoas muscle’s CSA indices concern-
ing the L4-L5 intervertebral disk revealed values of 0.49
for the right and 0.99 for the left sides. These findings
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Figure 4. Sagittal plane Magnetic Resonance Imaging (MRI) weighted in ssT2W_TSE _SAG_Water lumbosacral, showing extrud-
ed L4-L5 disk herniation (A) and coronal plane weighted in T2W_SE at the L4-L5 Level (B)
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indicate a marked disparity between both sides, favoring
the unaffected side in the clinical context [7, 21]. These
indices, used by Kijima et al., were employed to asso-
ciate atrophy with pain in patients with coxarthrosis,
demonstrating a clear relationship between the degree
of atrophy and the presence of pain [22].

Our study identified severe unilateral atrophy on the
right side as a possible contributing factor to disk de-
generation and subsequent development of lumbosci-
atica. This process likely manifests over a medium- to
long-term period, as the patient sought medical attention
for LBP 8 years after hip surgery.

PM atrophy can substantially impact the stability of
the lumbar spine, especially in the L4-L5-S1 vertebral
segments, emphasizing the importance of assessing
lumbar biomechanics over time in patients undergoing
THA. This ongoing assessment is crucial for under-
standing and addressing the potential effects of muscle
atrophy on these patients’ long-term health and stability
of the lumbar region.

In this context, it is relevant to consider the information
available in previous studies that have assessed the reso-
lution of back pain after hip replacement surgery. De-
spite some reports of healing rates ranging from 53% to
82% [23-25], it is essential to note that these studies had
a relatively short follow-up period, usually less than 1
or 2 years. This condition raises questions about the true
progression of LBP in patients after THA, emphasizing
the need for long-term research with a large, simple size,
and high-quality method to understand the impact of this
intervention on the health of the lumbar spine fully.

The development of a new upper-level disk herniation
further emphasizes the clinical presentation. This event
could be likened to the “adjacent segment disease” in
cases of vertebral fusions [26, 27], and in our scenario,
it is induced by the restricted mobility at L5-S1 result-
ing from the previously performed discectomy. In this
case, following L5 discectomy surgery, a left postero-
lateral L4 disk herniation appeared, one segment above.
This event further strengthens the potential correlation
between lumbar biomechanical alteration and possible
atrophy of the psoas muscle following THA.

Conclusion

The case presented makes us consider that total hip
arthroplasty surgery may result in long-term unilateral
atrophy of the ipsilateral psoas muscle. This fact could
change the lumbar biomechanics, potentially accelerat-
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ing the process of disc degeneration and subsequent low
back pain.

Ultimately, this study highlights the need for close
collaboration among orthopedic surgeons, physiothera-
pists, rehabilitation physicians, and neurosurgeons for a
multidisciplinary and holistic approach to managing pa-
tients undergoing THA. The prevention and early iden-
tification of PM atrophy and its appropriate manage-
ment could significantly improve these patients’ clinical
course and quality of life, providing new perspectives
for orthopedic medicine and rehabilitation.

However, the scope of this study is limited and raises
new questions. Further research is needed to elucidate
the relationship between PM atrophy, hip surgery, and
lumbar disk degeneration. Future studies could shed
light on unexplored areas and help develop more pre-
cise and personalized treatment strategies for affected
patients.

Ethical Considerations
Compliance with ethical guidelines

This research was approved by the CEICA (Research
Ethics Committee of the Autonomous Community of
Aragon) under reference number C.P.-C.1.-P121/346.

Funding

The authors declared no conflict of interest regarding
the clinical case. Also, the research was self-funded.

Authors' contributions
The authors contributed equally to preparing this paper.
Conflict of interest

The authors declared no conflict of interest
Acknowledgments

The authors would like to thank the iHealthy Research
Group for their support and collaboration in this project.

José Gallego-Pefialver F, et al. Unilateral Psoas Muscle Atrophy as a Possible Risk Factor for Low Back Pain. RJ. 2025; 25(4):890-905.




This Page Intentionally Left Blank



¥F oylous YD 0590 VF+Y Lo \’I'ii.a.,‘."g"

2975 31 g 35505 oy s Sty ploieds (plgmny dhae 4,bSy By 5]
82390 09155 20y Jhade Job5

"o 5055 Lyle lgl & gSudly L gy 07 yglliy oSS 08 gl 3°
Ll LTy g1 L ol€2315 4,51, (IHeAIthy) 2l gTLIIS 3lidions 09, dasgST Lo St o5 w3 9 (55 3 o 09,5

Lol 5 eyl o 553 g3 st oy ot o sielss st Y
Lol LasgST s Ly i) o850 SIS a5 3 ol ¥

Use your device to scan

andread the aric oiine [STETILTD José Gallego-Pefialver F, Cia-Blasco P, Gomez-Trullén EM. [Unilateral Psoas Muscle Atrophy as a Possible Risk
s Factor for Low Back Pain After Total Hip Arthroplasty: A Case Report (Persian)]. Archives of Rehabilitation. 2025; 25(4):890-
905. https://doi.org/10.32598/RJ.25.4.3883.1

d -/} https:/doi.org/10.32598/RJ.25.4.3883.1

TR

ot (plguy ale wlgs o XI JAlS" (g 5,1 (o> 0,10 (5508 Sy (ygis g 5 50 (gusbesd (285 ol alae FRER
sl it s 2l dallla gl S gy |y S ool 5.0 Jis 535 108" SilSCages 32 el Sn 45 A v | o
b plorl (G20 09,08 5 oy B (sgeS (7 5 g 48,0 gy aliie (89 5T (e el L3
omt Jlo £ e o 55057350 b g 35Tt sl oy oy Juan JolS” 2uidlyg 5, s s alles OF (50,0 TIPS
sgunilinsST g Culy 8 ol o3 0 SIS Dlae (ganaz 1 i 13 1) YO Canid jlon (S5 5ud dinlas 1005 ezl o 2>
9 L5-S1 10 guligs Susd Ko (guubilinie (uilin)y (sl pngas S (laS () o A alie 5 (ugSigh rglle G S
ol eels Cglgs > ke 8,0 el JET ol g 3 by S alibon o ok (5Lt Ty oy ol a4 oSy s g 51
81551 el > 5052 S Sore
385 i o e il 4l 8,1, oo g1y ol K oy b SIS s o TP
SKae ozl Bl il syt 35 o |y 33705 o5 bl g S Jollase ogily yolods 5 30 yea |y oS SeilSogas
Al V0 5o o 5l il S alablono oy 68 y90 ol 50 3 A8yl oy JolS  5asMlg 35T 5l g 930 505 3,90 5 (5 i e Caned :
o adyy 5l a3 1ol (gl (i aAlslae 4y L axdydey (SlaSums Judodr g 0d poie (9o Lo S9ugr 4 (e id VY kil Yo sl 3 s 5

391083 o] VX 5 W il 6

b)d)ASs‘siM“;,;Tsw-‘HA.Lé.ch.o.c)’lwué)‘,s su‘)&mk}alsk)é,ﬂ‘m VPeY 6oV sjlaail 7o 6
PP -
1] ghanno oy 93

9L SIS 0595 Sl 9

5 3 (55308 o 09, dassST L 00Sils oy551,T (Healthy) 2l sTIS  Sligions 9,8 duvsST,Lus olK.tils dusgS1 L duiloasl s LGS
+(++VF) AYEVPIVIA s opils
franciscojosegp@gmail.com :4ebib/,

Copyright © 2025 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1
https://orcid.org/0000-0002-7876-4735
https://orcid.org/0000-0003-0048-1230
https://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/RJ.25.4.3883.1
https://crossmark.crossref.org/dialog/?doi=10.32598/RJ.25.4.3883.1
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Sl plai ]y hade ages

ail)Sabbloe  cizedlys 5 29500 0,509, b e a5 >0
0355 oy Vsb Lot Ylais  olS 63gmg w2y 5et
Dae FYsb (o35t ! Wi Jol> (55 Candy sogme
Sl sl o & bl o] Eondlyioo
Sgaza JolS (63904 (512 1) slows (Uls5 9 0S5 g o0y
O B3l salys b s jge (w0 4 dlie ol oS
503,5 owyp |y 6 ey Sand Julows g wlgans aliae 3g 51
Mo Gllows 50 gal o o 5 o395 (audedd oot
O O el Jaie angas 5l s ooy aliae 39 51 “
2,5 aaly> a ST

Ol b 3550 cnl 9,34 pazie 590 &l 5l aLBS
55055 Jos el oo i 5 S5 5,5 ek
A2 o 5,8 0T 890

290
axly 4 o Sl caas b 00 bl OF (60,0
x| o Tl 9il5g) oSl SLadS™ it oo (il ol loos
3 omils gl Gso 4 oy 5 8 aidS celw VY ol S
sl Vel sone lidte ;5 Ol a9 0 o0 85 950
0,0 Ll joS Slizw axlio )0 aile 4565 10 Jlaw 09300l
Sl plaslay Slo 0,0 cpl 0,5 o) |y asal e 5l L8 L &
OGS b Cd Sl 5 L e 40 &5 wd(oe pie o
st 5 15515 bl 5 oo oy ey ot Sl 50
S Cate glatalojl 5 YsSoly (RS 05 0055 4,25 |
aS oly lis Jin (S8 Al oS wais 1y 00 0515
03 Cuwly Mae g (605 965 e Oac 0 0,0 e
Al oo piiin by Gy by iy 3100 g cllls 1,88 gt

JaS” Dlae gaiuaz ;om0 051V 25> Gans
DL eI 15 5 P Gl et cltSl rtinST
PO Lhwgle aed Crizmas ol odslie o b ze
lumbosa- slapgigee plo 5 cails 3929 sl (4l ¢y gumnSL
Coaws ST pgilays pooly lis g ailas idg ds Cral
Lopgileys b o Lol ls 3525 (6530150 9 Srmmspe oz
cauda b bag o gu PLS| o i osalice (g s
FShwl 0 Slae Pz ) slalis 5 ois cvnlin equina
Al eols aseis

4. Clinico Universitario Lozano Blesa
5. Extensor digitorum longus
6. Triceps surae

¥ o)los .Y 0590 NP+ liu)

-

Aol

powgd 45 39boe Syln ey Jled 4 sz 0 )8
a8 Sl Al 0,0 055 Sui; 5l akabe o YLLE 5
Sz asbopalayllos,s VoS o=l (LBP)
o He ppmls 3l (S DI as il Mie yojo poS
Ja‘}c el L;\o).@,o O S bllasil ‘)AS L5:[.».7.: a=>t
i 3 5 Mg o0 (5l oy S bollasul ely (goaxie
ale GLO‘}C 01494.1 ‘L;"\") tj...m 9 kSL""J 6‘[.@;.,\.».”:_‘3 0)19.;0
A3l sy g Y] 5l a5 dias ol o s 5 Bz
SIS oSS oy e S bl & Ss)gs 500
a0 Glgizma o S Vo s 10 45 350 o0 03] s
5 ddlse ploo IY] o ol soyo Vo b gl
(S9ae Slas Lo Wl e a0 g i | Bllasil w3y
yopdle [F V] SilSogm ol pois b Log 5 o lec! slaasy] 3
SeilSogu Jolge g Dacs Slas jo Ol posiconds (S5 Jolge
L] w5l oS Sl 4l 0,0 aais g ol 1o (cageo ik
@ Sl (;Soe SMae  Kialod 508 10 09250 sla SulS
WS S8 DS (gt (59 2 (bl (555 slasS
350 4l et 90,5 wauii |y bllasl gl ] el cplas

L8] ams oo Lialil 1) 1o8 Sliss asb

S 8des 5 (Sl Jalge (39290 o0z ol 50
CHll 0 goge SR peS Slow asl o 0 Odlac
Ol oS Jade (agas Jloial (5)lse aiils chas o Ll
o LlS asgm5 s 45 i e i o] Slalllae o o
Ceons 3 (PM) T gy alise 25,105y 39 51 5 (THA) o),
ol aS Canl ol samolis aS o ls 34> GI?LJ)I TNy
alae oo [V] sl oo Km0 4o ke Yool 3y 51
N L vt VP R U P
S5 i gt (2bgy 9 Sliwl Cundg p oS WS (s
Stz FHE jobots olguy alze 5513 AL 038 o 80
Sl S 9335 oo 53l (6 508 38 g SilSlog
Al azsly (1 S bllasl gla g Lo sl (o
a1y gl OY 050 il 350yl alie e ol o
g 48,5 )18 ey oy Jate Jol5 (aign leys o ML
oo Camdy & o oz Gl G Jlo A aiS e )]
355t cos 1) o b a5 wi Jl>s Lumbo-sciatalgia
Alee priely Sl Oy Al 03 5 e izren 5 01y e
09 L5781 S (328 0925 Sujgl sl 5 (Sl slo el
Cros Olod 5> (plgey alae 48,8y (3951 g oud ool

1. Low Back Pain (LBP)
2. Total Hip Arthroplasty (THA)
3. Psoas Muscle (PM)

AQA



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1
https://hospitalclinico.salud.aragon.es/

¥F oylous YD 0590 VF+Y Lo

S 59 ¥ 3l o e 0 i sllas ks 4 a5 0l
ad> V0 G,k gl sisedlyy asly S g al a5 al
Coows 00iiS 1> IDae Cugdi p oS Sluyei b ol e 58
alae 05940 sl p ol 10 .008,5 el wgs 35 saie X el
ae glo S (SO el guns) ouiiS s Sl a3 o ulgun
6‘)‘3 Cawgy c‘) )‘ —uas é.:,&.ll u.is;.?r.? ‘}J chJSCM»b
A0 Glodg Az gt Sl ceas omas ol 50,0 (5SS
oS ogr (Slays adliyy (ol (2 523 (28 ol s3selil
S Sealias 35t 99,908 (ormb d lagSl ol o,
b bl (ol g 4 oS 5009 iU SG 08T SeS
L ST o aa ) (s3lwe 9538 5 25, Y950l (oo 555

ols

g ALl aidlwe oy 3 pglhe Sl pe) e

gnaz al o VoS3l (62553 5 9,0 pglts (25l
ole YT 050 a5 (Dle Vgl Do diaz il ol yomin (oo
s>y et Sleladlay gisncols ) Zuuly pas g ol Jobo 4
Sz waledyd 090 55,0 VoV )98 10 (> allas
05 plrl L551 o cagiginel B g (o0 giSSnd 9,500 20
S ole VY dga deds |y 050 (ghueliidae jolods aS
oAl g LS G (SLYsSeol, Lojligd e cam Jluo ) 0l
sS4l MRI Gy 2105 axzlye (5> b e
L s 33 o o g5 5 JSprol s S
odlylo,da M oS S 518 51 YL 528 oplsls Las | LS
aio, b aS caudal paise oS> Lol o 45" cils 8 0o
(Fojlads yygai) 09 lils rwg g azgi BB ulad LS >
2 sras ol G LS o Y5500l 9,0 slaasdly aazgily
oz (S5 aslae 0031 0 essdl a5l 5,90 (s
Sapde g i)l e o ploys 5 Cupae (i Sl Co

o

-

) Y8 53 a5 ol (ol jlons (6 ko Oy 2 5, 55

Dlite (5 ko (2l (2ldlriz e 4z 1) TS e 5 0
1y ol e Mo o 31 5l oo 0 YO 45 545 co 3551 Lal eend]
dops Ve S Jade Gargas plonl Jlaiol g S oo 42
@ el (ol lae ol S Coddge 3925 L VY] el
Foelyon i 6 lons dacishe il g anle o2 )lse
«Sa959758 SluplyFiial (Bl cmae slocesl (s
Sorl b Fan oselm oSSy Jsb st
Ol puts ] A 45 098 i sddallae elail o Hlac
39 ol 5 3l DY Y] ol Sk grng) SilSoges 4
o VY @isS a5 0,5 5,55 YooV Jlos o o5 aslllae
Sl Jlro s 5 |3 (Al cod oS ) 59,1 4 e

2590998y byl 9 Sl o

Fgl 5 ol 45 o azgie low (Sbp diler oy p b
S ¥ o 5 by, 4805 335 Loty YO
s 9 Sl 00l lbl.?u‘ ‘) CA.».AJ‘) U‘) J.A.DA Qa"}” J.o.c URALY
ol ool sllly Sles sud and># o o >y 5l e alin
sodle g5 a5 b syl 5 0d 0ol (jgal ey s ldr
o) ) sl (D gt Sl 105, ol 595l
| S a3 0y ol 5358 Tyl il
033 g Cowly N gunSld 0 abs and Lo oo plol
Al )0 (60,0 g Wlely 5158 el ol LS axb o
Fom als 2l lyear oo ol Bl 3529 (5505
Gk &S oy Jate (g Joo ad a3 S L s (e
oYL ganail 3k YAz o Sy el 4
A ools ULM...» Q) O)Loa:J R9A5)

oSl andlog @y 0 e SILS VUBA Sasosgs jasls
Sloppyas Wl ol plis ) g W @l o8 4l
Sed (328 3929 (5,05 4>l (MRD) ooblise syois
Sl glaskad b as ols lis 1) L5511 mhaws jo o (ol
odds lax 055 ol o 5l a5 puoe> Slo ey S
9951 (Y oyleds yygad) 091 ol en extraforaminal ;o 54
2l 39 b g 051 (Ao Sy olgey alie Sl e B
" o050 plaie Colus 09 00 a4 les 5 o>
> Sl 5o g g3 sloy Tgey ale (CSA)
Jobee omloe 5 0 (525050l L3-L4 (6o aipes S
adl355 0 a5 45 Al s ol y Cos 1 2050 yio o FA)
Slas C o gy Dlace Lol g 5T sasas i
3o yho aJisT 0yai 5 Cuils auye e VWAA Joles
dlas oo alaie colis sl sl (Y o las jygi)
A SIPIRIA & WWIN FURIE SRV PP WIS SR v Vo)
3 elidy (gmmbline uals (sl el al Al
s ) ol o5 |y (P oS5 gy ol alae
Slacs Lo 5 sl (Lt 1) sl baasdly ol (oY
L 655y sras piaes slas lon 5 (e v Koo
INERJUIN

39!

P it 5 e (gl lyallys g oy ol oy
By nlpedle (28,5 )18 (658 lapSune) (Joudl Blge
Ll g sS85 g (rdga 0aiiS 2 b (08 1y

7. Cross-Sectional Area (CSA)

Oy Juade Jol§' (asga il o 319505 5952 197516 Sy I3y polguan dhis 451 Sy (89,311 Kab g 59fliy 9SS 0505 9Sumaundl s



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

LA .|"|9J ¥ o)los .Y 0590 NP+ liu)

A
el i =0 SIS il 3l ¥ a0 ez oy i 95T oaimo Lt oS (als— (alad g0y S S 5201, ) e

aS ol oyltd sogs 0] 8 ks Slgrom o JSom g sosh Jawgs  osaliva BEMRI 5 )b 5148 winds Slios slaplasl cdlae 4
Cileodl 59y 2 stz S99 48 (ol sV azye cnl blialyen [VF] ogy olhem 3y 5 0 Shee Pl L 5 05,
3,10 5925 oadialloe jf o 4y S Oy ate (aisxi 8,50 YV 51 L5 158 ] SCe g STLo cadly

: S ylgun alac PN |y diay 4o
O T O T ST 00 IR T T Vo0 Jlo o eddb i aye Fe bas [V] cutls a9

59,8 SST2W_TSE_TRA_IP j5 25:y55L (505 amb 5l Jluslo axio 10 (MRI) pwbline 00 ()0 15109005 ¥ g
Sl Las L5-S1 S Gyo Judoas [ LS . Y50l

Oy o Jol5' (10995 51 g 3,3585 3952 9851 Snmy it lipuny dline 8,0y (B9 5T S0 9 190Uy 9IS 895 Sy A



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

¥ o)Lo.&;'a Yo 0)99 NF.Y uL.m.o)

VRV u>_5>5).'.’—\ odialid T1 o 230355 L (B) JISLe axl 9 (A) adaie zrhaws b (6505 4ol cucblive 0uals pglas ¥ jigas

Sl (8o o > g ol )3 )b 9 S GRIFIL olpes (ol
SlaSiays bllaxil sl s39l5l dnmgs 53 (Slinj i (45
ool oS Loyl L5-S1 4 L4-L5 (glogn (>lg5 o (s ppncrn
95 2 0k s GRlBl ke (6,505 LYo Lolyen caidly
Faep AV &5 0iS oo Gloids |y gaaled (omly (sloo e
592t Slo et Al o 53 5 el o3l o lasis (328
do )3 TV L5-51 mhaus ;0 ao o OF aS 5 sbay S 0
alac 48, S, 3 5T VAl 098 oo samlie LA-L5 o 5o
Erdye (nl 9b oo (S (poje (52 4 Wl e ol
188 g loairm Jolie g STkl ST Jolis Cusles
el g wm g0 )8 il o 1) 1S Lugeag) Juaio 5 (5508

sz dos 5l (20 Jlged ceas ol iy (8,50 Shals
Sl Jsb i ails  Dlae S5 sleagilen 151
b Sl 4 agl Sbgnals b e S50 5 ks
sosiins alal ) a8 st glaolayg, alex 51NV pglgilin]

I egiSy alde (o 5 85 5TL

CBSss 5 Gy Slopmz 3 ooy alac Lics

IRV J.u:lS L4 9 T12 L1 L2 L3 sloo ypo (slo poo s
lagr mome JUl 5 o)y LES et g9y p ol
(s A5S oo e | oS (Bg8 axl o JlogS 0l S
alas oaiS s 156 L5-S1 4 LA-L5 (5,05 mshaw 1o
605 (19 50 sl Cblaz 092 pas 3 )N dgzg elgey

J1,S Lluguog) 45 SST2ZW_TSE_SAG_Water ;o 25039 b Jlujle axas 10 (MRI) cugblione ayaid )15, 500l P g
el LA-L5 (B) xlans ;0 T2W_SE jo 250459 b JUg,S axio 10 (5,55 pguai g LA-L5 (A) Ss 5o oaimoylis

Oy Juade Jol§' (asga il o 319505 5952 197516 Sy I3y polguan dhis 451 Sy (89,311 Kab g 59fliy 9SS 0505 9Sumaundl s



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Sl Ao Bl b s o)l 0 1) SYl5 Candg oyl
&S 0 ke ly Jate (argad Jos 5l Gy hless 0 8
Slaghyy 5 Iy iged o> L Ddasily Slisdos pg3)
2l ol 50 JelS jebas b oS oo 0SB YL ceaST L

S Sy 1y 68 S8 g Cusdls

5922 22 e 356 VL el 50 S 535 S, olox
G (6 Lo 4 Wl oo 0loygy (al S g0 Copmdg l (e
S50 39 5 LYY V8] 50 it (glo e (1508 5l 1 € pglomo
oS 5l ol L5-S1 o oS > Codgae Jodoas e
LS (cogiSand Jos 5l G 050 (il 50 09 o0 Sml (S
g S a5 0l b LA o s Sews 38 S
Slyeds (o 0sill LS| Grizren olayg) cpl ol 5L
o 3l sy e (85 5T Jlool 5 (5508 (SilSCagen
WS oo Sugii |y oy Jade LA

g Jos oS Sjlail oo ;3 (pl ) Lo iz slae 8 )90
O Vb 48, bSy 3951 4 ol (S oy Jaio JulS
Seadly (nl 09l e B)b ples e )3 (lguy alae
Llasel a3 Vloiol g 003 i |y (6 a8 Seilagas wilsi oo
S 2 i |y (G0 (6 708 00 9 S

Oz G S5 (558 4 5l s addllas (pl woledye
e ol g casdly Sy dedanl g 58 (gay8)
Copde o aalz g glaid iz 0,50, S il Slasl
5Ky S 50 0SB ) o (g5 o o oy
el Sy ke 5 lgey abae (g5l plSinag; lulils 5
S iS5 Slb Wy e F BB jsba Wl e o]
SE3 sl sz GeelSans 5 widy dgue 1) Gllews ]
S sl 3 25l 5 555

G0z Vs 5 el Sgame anlllas ol azls o eyl
O alaly B ol o5Y (gt Dlidisd WS e ik )
1) 5 yeS Seas bllazl g ofy (> (lgun alae g 51
lrdiie) (ol (g 4 aiiled go et | Slalllas aiS (g,
5 5580 Sloyo slasil il dxwgi 4y g 08,5 S aslist
WSS SaS Mo () lews (6l 00 (g5l caseds

M olbato
oARgz G Jgel 5l 595

b Clidss DI aS) CEICA Lug gbsw )
ol 00 0ub CP-CI-PI21/346 2> 1o 0 Lo b (wfl)'l

¥ o)los .Y 0590 NP+ liu)

Pl (P9 9 9515350 Sl sloml g 105 (505
1Al g o oo e

2ol date (g Joe cod (e 3 (SASly
S 9958 g ke (5,2 Al (n i 4 ol
ol o Jeale Iv el oo 3550 o8 Slee (35 > 555
SIS S & (a8 4355 5 (b o2 Cug 2 b s
il S 5 09d aST Slottn sl o
2 odheogi 8yge 53 03,5 Sl Stskiseg) SilSesn
s 5l e akolidl s usbin) isedlss leys calie oyl
bato S 25 (ile 55k p g 0l plonil o) o Jade agas
b Jlo zuls 55 705 (S (65 ,Shos (3902 & (2w 5 ),
ol alae a8, b (B9 5T (Silsging) a5 Sloj e
SHae 59) » e2l> B b ololid o)z S5d5 4z )0 4
551555 il 5 (£BL 00 b w plowl oS 5 (ST ¢ lgy
b GhalS (5 oS

Ll > ol alie ghaie ghaw slagasls Joloo
Conly o gl /1 polie LA-L5 (gloypecps S b
oo las leaxdl pl ol las |y Co Ceons gl /39
@ (b a0 &S Cel Ceons 93 (o (st P B DS
baug a5 by asls ol [VY V] sl Ll S5e pé Caoms
0,0 b BT b, sl esloos osliaiwl () )lSen g LowoesS
O Pedly alaly g a8 I 4 595 LSS 4 e (Lo 50
Iyy] QAipd oo i |y 0,0 5929 L;és)ﬂ Az

Sy Con 5o 48, S aual g}s)ﬂ ol dslllas o
Wy 9 Sand gl i3 50 Fhe Jliol Jale plgiea
o o Yeainl an T el b Lot Seilimgray) (g0
ot Jo A Lo 1y iS00 590 Sdesils B Belie 090
Oleyd Jis 4 po8" Slizw b0 6l oy (2 Jos
P9 (S

Sl ez Pl jsbay Wlgi oo Ll alae g5
1o e Sl )3 ohgts o) 3l (a8 138 (g
Sley ok )8 (5708 SilSesn 2b 3, Coonl a5 L4-L5-S1
ol S a0 0T o) b agas Joe 2o ke 53
B351 ogill Sl 4 (Soww) 5 S Gl pge b))
oS Al 50 il ol Soeasds Gl g Codl p SHlae
Lol (b jlnn

Slalllas 4o 35250 Sledbol 385 Loy o oy ol j0

Fate (g Joo Jl 705 900 Sgnte sy p 4 &S (L3
Tl S 092 b el ool Sl sl o
Y] cadl e aoys AY B OY (o a5 sogme slag s
Shls Slallas ol 45 quily axils azg Conl (59,0 YO
g JLo YUY 5l e Vgane o g0l55S L (5,50 0,99

Oy o Jol5' (10995 51 g 3,3585 3952 9851 Snmy it lipuny dline 8,0y (B9 5T S0 9 190Uy 9IS 895 Sy



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

¥ ooy ¥ 095 1T cyliuno) AiiADIgS

Sl ol

(g sl gbjle I (Jb S ASzp gl ol
Sl od)ii usl.ud ﬁSCLO""‘J‘“‘C5<5“D9“D

Aol J)L.wo dlie Q‘.’.‘ Lg)'LmooLoT 5 ulfdw.«ay (:Lo.':'
&lo 4ol
55 gdlie o s alio (S ool s
‘;J‘D).\ég ,S.M”“

sl (Healthy) ol Slidss o5 5l Bocuss
AJGA)&HA 4.1[.0...4..0 0)5).1 U"‘)‘b Lﬂbu] L_S)lioiba wLA?

Oy Juade Jol§' (asga il o 319505 5952 197516 Sy I3y polguan dhis 451 Sy (89,311 Kab g 59fliy 9SS 0505 9Sumaundl s



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Archives of

Rehabilitation

References

[1] Domenech J, Bafios R, Penalver L, Garcia-Palacios A, Herrero
R, Ezzedine A, et al. Design considerations of a randomized
clinical trial on a cognitive behavioural intervention using com-
munication and information technologies for managing chronic
low back pain. BMC Musculoskeletal Disorders. 2013; 14:142.
[DOI:10.1186/1471-2474-14-142] [PMID]

[2] Oichi T, Taniguchi Y, Oshima Y, Tanaka S, Saito T. Pathomecha-
nism of intervertebral disc degeneration. JOR Spine. 2020;
3(1):e1076. [DOI:10.1002/jsp2.1076] [PMID]

3] Buckwalter JA. Aging and degeneration of the human in-
gIng g
tervertebral disc. Spine (Phila Pa 1976). 1995; 20(11):1307-14.
[DOI:10.1097/00007632-199506000-00022] [PMID]

[4] Kos N, Gradisnik I, Velnar T. A brief review of the degenerative
intervertebral disc disease. Medical Archives. 2019; 73(6):421-4.
[DOI:10.5455/medarh.2019.73.421-424] [PMID]

[5] Noonan AM, Brown SHM. Paraspinal muscle pathophysiology
associated with low back pain and spine degenerative disorders.
JOR Spine. 2021; 4(3):¢1171. [DOIL:10.1002/jsp2.1171] [PMID]

[6] Alston W] Catlson KE, Feldman DJ, Grimm Z, Gerontinos E.
A quantitative study of muscle factors in the chronic low back
syndrome. Journal of the American Geriatrics Society. 1966;
14(10):1041-7. [DOI:10.1111/§.1532-5415.1966.tb02885.x]
[PMID]

[7] Mak D, Chisholm C, Davies AM, Botchu R, James SL. Psoas
muscle atrophy following unilateral hip arthroplasty. Skeletal Ra-
diology. 2020; 49(10):1539-45. [DOI:10.1007 /s00256-020-03447-
3] [PMID]

[8] Syed HR, Yaeger K, Sandhu FA. Resolution of the more
anteriorly positioned psoas muscle following correction
of spinal sagittal alignment from spondylolisthesis: Case re-
port. Journal of Neurosurgery Spine. 2017; 26(4):441-7.
[DOI:10.3171/2016.9.SPINE16324] [PMID]

[9] Elliott JM, Zylstra ED, Centeno CJ. The presence and utilization
of psoas musculature despite congenital absence of the right
hip. Manual Therapy. 2004; 9(2):109-13. [DOI:10.1016/S1356-
689X(03)00128-0] [PMID]

[10] Katz JN, Arant KR, Loeser RE Diagnosis and treatment of
hip and knee osteoarthritis: A review. Journal of the Ameri-
can Medical Association. 2021; 325(6):568-78. [DOI:10.1001/
jama.2020.22171] [PMID]

[11] Murphy NJ, Eyles JP, Hunter DJ. Hip osteoarthritis: Etiopatho-
genesis and implications for management. Advances in Thera-
py. 2016; 33(11):1921-46. [DOI:10.1007/512325-016-0409-3]
[PMID]

[12] Nutt JL, Papanikolaou K, Kellett CE (ii) Complications of total
hip arthroplasty. Orthopaedics and Trauma. 2013; 27(5):272-6.
[DOI:10.1016/j.mporth.2013.08.012]

[13] Nolan DR, Fitzgerald RH Jr, Beckenbaugh RD, Coventry MB.
Complications of total hip arthroplasty treated by reoperation.
The Journal of Bone and Joint Surgery. 1975; 57(7):977-81.
[DOI:10.2106/00004623-197557070-00017]

Winter 2025. Vol 25. Num 4

[14] Rasch A, Bystrom AH, Dalen N, Berg HE. Reduced muscle ra-
diological density, cross-sectional area, and strength of major hip
and knee muscles in 22 patients with hip osteoarthritis. Acta Ortho-
paedica. 2007; 78(4):505-10. [DOI:10.1080/17453670710014158]
[PMID]

[15] Ploumis A, Michailidis N, Christodoulou P, Kalaitzoglou I,
Gouvas G, Beris A. Ipsilateral atrophy of paraspinal and psoas
muscle in unilateral back pain patients with monosegmental de-
generative disc disease. The British Journal of Radiology. 2011,
84(1004):709-13. [DOI:10.1259/bjr/58136533] [PMID)]

[16] Slater N, Singh R, Senasinghe N, Gore R, Goroszeniuk T, James
D. Pressure monitoring of the femoral nerve during total hip re-
placement: An explanation for iatropathic palsy. Journal of the
Royal College of Surgeons of Edinburgh. 2000; 45(4):231-3.
[PMID]

[17] Morohashi I, Homma Y, Kanda A, Yamamoto Y, Obata H,
Mogami A, et al. Iliopsoas impingement after revision total
hip arthroplasty treated with iliopsoas muscle transection. An-
nals of Medicine and Surgery. 2016; 7:30-3. [DOIL:10.1016/j.
amsu.2016.03.004] [PMID]

[18] Martinez A. [Valoracion de la efectividad de Escuela de Espalda
en pacientes afectos de lumbalgia subaguda o crénica (Spanish)]
[PhD dissertation] . Zaragoza: Universidad de Zaragoza; 2018.

[Link]

[19] Regev GJ, Kim CW, Tomiya A, Lee YP, Ghofrani H, Garfin SR,
et al. Psoas muscle architectural design, in vivo sarcomere length
range, and passive tensile properties support its role as a lumbar
spine stabilizer. Spine (Phila Pa 1976). 2011; 36(26):E1666-74.
[DOI:10.1097/BRS.0b013e31821847b3] [PMID]

[20] Garden FH. Rehabilitation Following total hip arthroplasty.
Journal of Back and Musculoskeletal Rehabilitation. 1994,
4(3):185-92. [DOI:10.3233/BMR-1994-4308] [PMID]

[21] Pezolato A, de Vasconcelos EE, Defino HL, Nogueira-Bar-
bosa MH. Fat infiltration in the lumbar multifidus and erector
spinae muscles in subjects with sway-back posture. European
Spine Journal. 2012; 21(11):2158-64. [DOI:10.1007/s00586-012-
2286-z] [PMID]

[22] Kijima H, Yamada S, Konishi N, Kubota H, Tazawa H, Tani T,
et al. The differences in imaging findings between painless and
painful osteoarthritis of the hip. Clinical Medicine Insights Ar-
thritis Musculoskeletal Disorders. 2020; 13:117954412094674.
[DOI:10.1177/1179544120946747] [PMID]

[23] Parvizi ], Pour AE, Hillibrand A, Goldberg G, Sharkey PE,
Rothman RH. Back pain and total hip arthroplasty: A prospec-
tive natural history study. Clinical Orthopaedics and Related Re-
search. 2010; 468(5):1325-30. [DOI:10.1007/511999-010-1236-5]
[PMID]

[24] Vigdorchik JM, Shafi KA, Kolin DA, Buckland AJ, Carroll KM,
Jerabek SA. Does low back pain improve following total hip ar-
throplasty? The Journal of Arthroplasty. 2022; 37(8):S937-40.
[DOI1:10.1016/j.arth.2022.03.038] [PMID]

[25] Staibano P, Winemaker M, Petruccelli D, de Beer J. Total joint
arthroplasty and preoperative low back pain. The Journal of Ar-
throplasty. 2014; 29(5):867-71. [DOI:10.1016/j.arth.2013.10.001]
[PMID)

José Gallego-Pefialver F, et al. Unilateral Psoas Muscle Atrophy as a Possible Risk Factor for Low Back Pain. RJ. 2025; 25(4):890-905.



https://doi.org/10.1186/1471-2474-14-142
https://www.ncbi.nlm.nih.gov/pubmed/23607895
https://doi.org/10.1002/jsp2.1076
https://www.ncbi.nlm.nih.gov/pubmed/32211588
https://doi.org/10.1097/00007632-199506000-00022
https://www.ncbi.nlm.nih.gov/pubmed/7660243
https://doi.org/10.5455/medarh.2019.73.421-424
https://www.ncbi.nlm.nih.gov/pubmed/32082013
https://doi.org/10.1002/jsp2.1171
https://www.ncbi.nlm.nih.gov/pubmed/34611593
https://doi.org/10.1111/j.1532-5415.1966.tb02885.x
https://www.ncbi.nlm.nih.gov/pubmed/4224321
https://doi.org/10.1007/s00256-020-03447-3
https://doi.org/10.1007/s00256-020-03447-3
https://www.ncbi.nlm.nih.gov/pubmed/32361852
https://doi.org/10.3171/2016.9.SPINE16324
https://www.ncbi.nlm.nih.gov/pubmed/28059685
https://doi.org/10.1016/S1356-689X(03)00128-0
https://doi.org/10.1016/S1356-689X(03)00128-0
https://www.ncbi.nlm.nih.gov/pubmed/15040970
https://doi.org/10.1001/jama.2020.22171
https://doi.org/10.1001/jama.2020.22171
https://www.ncbi.nlm.nih.gov/pubmed/33560326
https://doi.org/10.1007/s12325-016-0409-3
https://www.ncbi.nlm.nih.gov/pubmed/27671326
https://doi.org/10.1016/j.mporth.2013.08.012
https://doi.org/10.2106/00004623-197557070-00017
https://doi.org/10.1080/17453670710014158
https://www.ncbi.nlm.nih.gov/pubmed/17966005
https://doi.org/10.1259/bjr/58136533
https://www.ncbi.nlm.nih.gov/pubmed/21081573
https://pubmed.ncbi.nlm.nih.gov/11130022/
https://doi.org/10.1016/j.amsu.2016.03.004
https://doi.org/10.1016/j.amsu.2016.03.004
https://www.ncbi.nlm.nih.gov/pubmed/27054031
https://zaguan.unizar.es/record/75440/files/TESIS-2018-080.pdf
https://doi.org/10.1097/BRS.0b013e31821847b3
https://www.ncbi.nlm.nih.gov/pubmed/21415810
https://doi.org/10.3233/BMR-1994-4308
https://www.ncbi.nlm.nih.gov/pubmed/24572057
https://doi.org/10.1007/s00586-012-2286-z
https://doi.org/10.1007/s00586-012-2286-z
https://www.ncbi.nlm.nih.gov/pubmed/22465969
https://doi.org/10.1177/1179544120946747
https://www.ncbi.nlm.nih.gov/pubmed/32821189
https://doi.org/10.1007/s11999-010-1236-5
https://www.ncbi.nlm.nih.gov/pubmed/20127429
https://doi.org/10.1016/j.arth.2022.03.038
https://www.ncbi.nlm.nih.gov/pubmed/35304301
https://doi.org/10.1016/j.arth.2013.10.001
https://www.ncbi.nlm.nih.gov/pubmed/24211057

Archives of

Rehabilitation

[26] McDonald CL, Alsoof D, Glueck J, Osotio C, Stone B, Mc-
Cluskey L, et al. Adjacent segment disease after spinal fusion.
JBJS Reviews. 2023; 11(6):¢23.00028. [DOI:10.2106/JBJS.
RVW23.00028]

[27] Park P, Garton HJ, Gala VC, Hoff JT, McGillicuddy JE. Adja-
cent segment disease after lumbar or lumbosacral fusion: Review
of the literature. Spine (Phila Pa 1976). 2004; 29(17):1938-44.
[DOI:10.1097/01.brs.0000137069.88904.03] [PMID]

José Gallego-Peialver F, et al. Unilateral Psoas Muscle Atrophy as a Possible Risk Factor for Low Back Pain. RJ. 2025; 25(4):890-905.



https://doi.org/10.2106/JBJS.RVW.23.00028
https://doi.org/10.2106/JBJS.RVW.23.00028
https://doi.org/10.1097/01.brs.0000137069.88904.03

	[PMID]

