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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

Archives of

Rehabilitation

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.
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