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ABSTRACT ARTICLE HISTORY
Background: Total hip replacement (THR) is extremely common and generally results in excel- Received 21 March 2025
lent patient satisfaction. However, 36% of patients with hip osteoarthritis who undergo THR Revised 22 May 2025
reportedly experience long-term postoperative pain. Furthermore, only 20% of patients attempt ~ Accepted 12 June 2025
exercise before surgery, despite the recommendation for 3-6 months of conservative treatment

~before _surgery. Despite these facts, the number of THRs performed annually is currently Il-(iiEp\;":)vs(t):)grsthritis; total hip
Increasing. ) o . . replacement; pericapsular
Objectives: To propose and discuss a new strategy based on clinical and radiological character- soft tissue and realignment
istics for selecting candidates for Pericapsular Soft Tissue and Pelvic Realignment (PSTP-R) thera- therapy; pelvic realignment;
pies to avoid inappropriate THR. education; clinical

Methods: The PubMed electronic database was searched to identify publications reporting data characteristics
from clinical studies on the diagnosis and treatment of osteoarthritis in humans published
between 1995 and 2023. This narrative review summarizes the findings of these previous studies.
Results: A previous study reported that PSTP-R therapy comprising pelvic realignment, muscle
strengthening, and stretching was effective for patients with a Harris Hip Score (HHS) below 60
points, even those with complete loss of cartilage on radiography. A post hoc study showed
that the risk of discontinuation of PSTP-R therapy increased with increasing frequency of pain in
the buttock at baseline. Cartilage loss was not a risk factor for withdrawal from PSTP-R therapy.
Conclusion: Patients should be better informed regarding the benefits of THR and the possibil-
ity of persistent postoperative pain. If the patient has complete loss of cartilage on radiography
but no buttock pain, PSTP-R therapy might improve their pain and avoid THR.

PLAIN LANGUAGE SUMMARY

The use of joint replacement to treat hip osteoarthritis (OA) is extremely common and generally
results in excellent patient satisfaction. However, 36% of patients with hip OA reportedly experi-
ence long-term pain after joint replacement. Furthermore, only 20% of patients attempt exercise
before surgery. Despite these findings, the number of joint replacements of the hip is currently
increasing. Therefore, there is a need to better inform patients about the benefits of hip joint
replacement and the possibility of persistent postoperative pain. In general, patients with severe
disability due to hip OA have been considered candidates for joint replacement. However, our
study showed that these patients improved with pericapsular soft tissue and pelvic realignment
(PSTP-R) therapy comprising pelvic realignment derived from Shiatsu plus muscle strengthening
and stretching, even those with complete loss of cartilage. The risk of discontinuation of PSPT-R
therapy increased in accordance with the frequency of buttock pain at baseline. Cartilage loss
on radiography was not a risk factor for withdrawal from PSPT-R therapy. If the patient has a
complete loss of cartilage on radiography but no buttock pain, PSPT-R therapy might improve
their pain and avoid hip joint replacement. Clinical characteristics as well as radiological charac-
teristics such as complete loss of cartilage on radiography may be useful to select patients with
hip OA who are suitable for PSTP-R therapy to avoid inappropriate hip joint replacement.
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Introduction

In 2010, the prevalence of total hip replacement (THR)
in the total United States population was 0.83%.'
Compared with the number of THRs performed in 2014,
the number of THRs in the United States is predicted to
increase by 75% in 2025, 129% in 2030, and 284% in
2040.2 Although THR is highly successful when eval-
uated by the surgeon,® many patients experience long-
term postoperative pain.*> More precisely, Beswick
et al.* and Judge et al.’ reported that 36% of patients
experience long-term postoperative pain after THR.
Similarly, our group confirmed that 30.7% of our
patients had postoperative pain 7 months after THR.
Muscle weakness, proprioception, and balance deficits
exhibited by patients after THR are also essential prob-
lems. Therefore, it is important to better identify patient
candidates for THR to avoid long-term postoperative
pain, muscle weakness, proprioception, and balance def-
icits after surgery, and identify those who could benefit
from a rehabilitation program. For this purpose, we
implemented a preoperative rehabilitation program
including muscle strengthening and stretching, func-
tional training, and aerobic fitness. We observed that
this exercise program, following the published guide-
lines,” had poor results for patients with severe disabil-
ity corresponding to a Harris Hip Score (HHS)'® of less
than 60 points.'" Therefore, we implemented an alterna-
tive exercise program based on Shiatsu practice for
these patients.'? This exercise program, which includes
pericapsular soft tissue and pelvic realignment (PSTP-R)
therapies, improved the algo-functional status of these
patients.'>'®

In general, patients with severe disability due to hip
osteoarthritis (OA) and complete loss of cartilage on
radiography have been considered candidates for THR.
However, it is important to identify the clinical
markers of candidates for THR who will respond to
PSTP-R therapy. Our reflection was built on the follow-
ing prerequisites.

1. Criteria used to select candidates for THR'® are
not universally accepted, and concerns remain
about the usefulness of the existing criteria.?® In
an international cross-sectional study including
1909 patients, Gossec et al.' reported that arthro-
plasty was recommended for 574 of 779 patients
(73.7%) with hip OA. However, although the
symptom severity was greater in patients recom-
mended for THR, pain and functional disability
alone did not discriminate between those who
were and were not considered to need THR by
the orthopedic surgeons. Surgeons often decided

that surgery was warranted even in less symptom-
atic patients (50% of patients in the lowest decile
of symptoms were recommended for THR) or that
surgery was not warranted even if symptoms
were severe (only 75% of these patients were con-
sidered surgical candidates). The authors noted
that surgeons paid more attention to radiographic
severity than to symptom intensity. Huynh et al.*'
confirmed that surgeons selected THR primarily
based on radiographic severity rather than pain
and functional limitations. Gossec et al.'’ and
Huynh et al.?' evaluated radiographic joint space
narrowing (JSN) to investigate factors associated
with the orthopedic surgeon’s decision to recom-
mend THR. There is a need to investigate the
relationship between the imaging and clinical
characteristics of the patients to establish a strat-
egy for selecting candidates for PSTP-R therapy.
Pain in OA is multifactorial, and no relationship
exists between radiographic features and symp-
tom severity. New imaging data suggest that pain
arises from all structures in the joint and that car-
tilage loss is only a minor contributor to pain
symptoms.?? Bacon et al.?* reported that cartilage
loss evaluated by magnetic resonance imaging
was not strongly associated with the worsening of
knee pain. We agree with the report by Wu
et al,”* which concludes that a relationship
between worsening cartilage loss and worsening
pain must be established in cases of severe OA
before hip arthroplasty is considered. We need to
investigate the relationship between cartilage loss
on radiograph and various pain characteristics to
achieve better pain relief and function with PSPT-
R therapy and avoid inappropriate THR.

Our clinical observation revealed that the patients
responding to PSTP-R therapies had pain when
standing and when taking the first steps after
standing up, and that this pain decreased as they
continued to walk; in contrast, the patients who
did not improve with PSTP-R therapies and
required surgery had more intense and persistent
pain when walking than when standing or taking
the first few steps.'® We named the former group
as patients with “standing-up pain” and the latter
group as patients with “walking pain”.

Most studies that have examined exercise as a
non-surgical treatment for hip OA have involved
muscle strength training, stretching, functional
training, and aerobic fitness and have reported
that exercise showed no improvement of symp-
toms and function in patients with severe



disability corresponding to an HHS below 60
points.”> Bennel et al?® reported that among
adults with painful hip OA (N =46), physical ther-
apy did not result in greater improvement in pain
or function compared with sham treatment (N =
53), raising questions about its value for these
patients. Furthermore, a meta-analysis provided
low to moderate evidence that exercise interven-
tion resulted in pain reduction before THR.?’ In
contrast, Ageberg et al.?® reported that participa-
tion in a neuromuscular training program for a
median of 11 weeks before THR decreased pain
intensity in patients with severe primary OA of
the hip. Dahlberg et al.?® reported that a 24-week
digital self-management program decreased pain
measured by a numerical rating scale in patients
with severe hip OA. However, these two studies
did not analyze the relationship between radio-
graphic severity and pain levels in long- term
follow-up. In addition, the response of “standing-
up pain” patients with severe disability and cartil-
age loss on radiography to strength training,
stretching, functional training, and aerobic fitness
should be investigated in detail to make the
cause of the no significant effect of those conven-
tional therapy to those patients clear and estab-
lish a strategy to avoid inappropriate THR.

5. In a previous paper, we found that PSTP-R thera-
pies improved the HHS in patients with unilateral
or bilateral hip OA, even in those with an HHS
below 60 points and complete loss of joint space
on radiography (Figure 1)." Fernandes et al.*°
and Svege et al.®' reported that an HHS below 60
points has been used as a criterion for THR, and
they excluded patients with an HHS below 60
points in their exercise studies.

This means that strength training and stretching
including pelvic realignment can improve the patients
with an HHS < 60 points. It seems that an HHS below
60 points is not a criterion for THR. There is a need to
decrease the cases with inappropriate THR to avoid
long-term postoperative pain after surgery.

The present opinion paper aimed to propose and
discuss a strategy for selecting candidates for PSTP-R
therapies and to avoid inappropriate THR based on
clinical and radiographic markers such as complete
loss of cartilage on radiography. This opinion was
formed based on a review of the literature, the expert-
ise of the authors, and the results of a post hoc ana-
lysis of a Japanese cohort aiming to evaluate the
influence of preoperative pain and clinical and
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radiographic characteristics on the outcomes of THR
candidates treated with PSTP-R therapy.'’'®3?

Methods

A narrative review of the literature was carried out by
searching the titles and abstracts of the PubMed elec-
tronic database for publications reporting data from
clinical studies on the diagnosis and treatment of OA
in humans published between 1995 and 2023. The
following search equation was used to identify
potentially relevant publications: (“osteoarthritis”[MeSH
Terms] OR “osteoarthritis”[TIAB] OR “arthrosis”[TIAB])
AND (“hip"[MeSH Terms] OR “Osteoarthritis, Hip/
therapy”[MAJR] OR “total hip replacement’[MeSH
Terms] OR “total joint replacement’[MeSH Terms]) AND
(“Exercise Therapy/methods”[MeSH] OR “Physical Therapy
Modalities"[MAJR]) AND (“pelvic alignment” OR “limb
length discrepancy”) AND (“after, continue, post, recur,
ongoing, chronic, persistent, OR long term”) AND “pain”
AND (“risk, predict, factor, associated, correlate, effect,
affect OR influence”). Our search of terms was restricted
to the articles’ titles or abstracts. The identified publica-
tions were then selected in a stepwise manner by KH.
First, the publication had to be in English. Second, the
publication had to present data on humans with OA.
Third, the publication had to present clinical trials. Papers
discussed in this review were then selected based on the
author’s evaluation of its content and, finally, discussed.

Recommendations for the management of hip OA

In 2018, the Osteoarthritis Research Society
International published recommendations that take
into account the presence of comorbidities such as
diabetes or cardiovascular disease.®®* For hip OA, the
core treatment is non-pharmacological, irrespective of
the patient’s age, OA severity, and general condition.
The recommended non-pharmacological treatments
are education on OA and lifestyle change, regular
physical activity, including land-based structured exer-
cise programs, and dietary weight management if the
patient is overweight or obese. Medications are useful
for managing pain and facilitating physical activity. For
OA of the hip, the primary option is oral conventional
non-steroidal anti-inflammatory drugs (NSAIDs) for
patients with no comorbidities, and cyclooxygenase-2
inhibitors for those with gastrointestinal disorders.
However, the concern is that few patients adhere to
non-pharmacological treatments and directly resort to
oral NSAIDs, which can have serious consequences for
their health. In general, if a patient's pain is not
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Figure 1. Change in the HHS from baseline in patients with hip OA and an HHS <60 points at baseline. The unilateral group
denotes patients with OA of the hip on one side only with no pain in the contralateral hip. The bilateral group denotes patients
with OA and pain in both hips. A p-value <0.05 (paired t-test, McNemar’s test) was considered statistically significant. HHS; Harris
Hip Score; MJS; minimal joint space; OA; osteoarthritis; SD; standard deviation.

relieved by NSAIDs, they consult a surgeon who offers
them conservative surgery or THR.>*

Pelvic, lumbar, and lower limb malalignment
associated with hip OA

Most patients with hip OA and an HHS of <60 points
showed elevation of the greater trochanter and the
medial malleolus of the ankle on standing full-length
radiographs of the affected side compared with the
contralateral side.!” These patients also tilt the trunk
forward because this posture relieves their pain.

Another study identified a decrease in the hip exten-
sion angle and an increase in the anterior pelvic tilt and
lumbar lordosis in patients with hip OA3* It has been
suggested that the anterior pelvic tilt compensates for
the reduction in coverage of the acetabulum. This
mechanism is also thought to cause retraction of the
psoas and rectus femoris muscles, resulting in a hip flex-
ion posture at a later stage.

Tilting the trunk forward causes a shift in the coun-
terforce from the floor to the posterior compartment
of the acetabulum. This force causes anterior pelvic tilt
and elevation of the greater trochanter, resulting in
functional (apparent) limb length shortening on the
side of the affected hip (Figure 2).

Brekke et al.*® reported that anterior pelvic tilt was
significantly greater in patients with symptomatic ace-
tabular retroversion than in the general population.
The prevalence of acetabular retroversion, whether
unilateral or bilateral, was 24% in their controls. They
proposed that the position of the pelvis should be
considered when treating patients with hip pain

because their pain may be related to the functional
position of the pelvis and not necessarily solely the
result of radiographic acetabular retroversion. This
observation is in line with the view that exercise ther-
apy to correct excessive anterior pelvic tilt should be
considered before surgery. Unfortunately, no good
quality studies demonstrate the impact of non-surgical
treatment aiming at reducing excessive anterior pelvic
tilt on hip OA symptoms.3’

We also found that most patients with moderate to
severe hip OA had pain or stiffness of the erector spi-
nal muscle on the affected side (Figure 3).17 Using sur-
face electromyography, Moreside et al.?® investigated
the erector spinae muscle in 19 patients with severe
hip OA, 20 with moderate hip OA, and 19 with asymp-
tomatic hip OA during treadmill walking and found
that erector spinae activity during the swing phase of
gait increased significantly with increasing severity
of OA. They also found a significant increase in activity
of the ipsilateral erector spinae muscle when standing
in patients with severe hip OA, and an increase in
sagittal and frontal trunk motion when walking in
those with moderate or severe hip OA. Another study
found that patients with moderate or severe hip OA
had pain or stiffness in the erector spinae muscle on
the affected side when they stood up after being
seated for a period of time and attributed this to
anterior pelvic tilt and lumbar lordosis.>

Limb length discrepancy is a risk factor for
hip OA

Kim et al.*® reported that a limb length discrepancy

(LLD) of > 2cm increases the risk of hip OA on the
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Increased lordosis
of the lumbar spine

Walking pain is
avoided by
anterior trunk tilt

Anterior pelvic tilt

elevation of the

Counterforce from greater trochanter

the floor is shifted
to the posterior
aspect of the

Compensatory
acetabulum

flexion of the
knee

Figure 2. (A) Pain when standing and walking is avoided by tilting the trunk forward, irrespective of whether the pain is of the
“standing-up” type or the “walking” type. (B) The counterforce from the floor is shifted to the posterior aspect of the acetabulum.
This force causes anterior pelvic tilt and lumbar lordosis.

Anterior pelvic tilt

Figure 3. Anterior pelvic tilt and elevation of the greater trochanter in patients with painful hip OA caused by apparent shorten-
ing of the leg on the affected side. This functional limb length discrepancy causes stiffening of the erector spinae muscle on the
affected side, resulting in limping, which causes repetitive injury to the pericapsular soft tissue (joint capsule, ligaments, inner
muscles) and results in contracture of the joint.
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Figure 4. Pelvic malalignment secondary to narrowing or dis-
appearance of the joint space causes functional limb length
discrepancy, resulting in limping, which increases pain in the
affected joint. Many patients with severe hip osteoarthritis
complain of pain in areas other than the affected joint, includ-
ing the foot, ankle, calf, thigh, and lumbar spine.

side with the shorter limb and that equalizing limb
length may reduce that risk. A systematic review by
Khamis and Carmeli*' revealed a significant relation-
ship between LLD and limping and that more severe
limping and compensatory strategies occur with
increasing LLD. Their review also found evidence that
limping can start at a discrepancy of >1cm and wor-
sens as the LLD increases, causing pain and joint
instability.

Warren et al.™ stated that pelvic torsion is common
in LLD and occurs when one iliac bone is tilted for-
ward and the other is tilted backward. Schamberger
et al*® also found that asymmetric torquing force

|42

resulting from LLD on a hip joint can cause rotational
malalignment of the pelvis and can affect the pelvis
on one side only. However, it is more likely that this
rotational malalignment of the pelvis is associated
with compensatory rotation of the contralateral side
of the pelvis in the opposite direction (this mechanism
is shown in the Supplementary Materials, Appendix 1
in ref,)32

No consensus exists about which abnormality
appears first: hip OA, LLD, or pelvic tilt. We hypothe-
size that two scenarios may exist or co-exist, namely,
(1) hip OA may be secondary to LLD and pelvic tor-
sion caused, for example, by morphological malalign-
ment or trauma, or (2) hip OA can be the cause of
LLD and pelvic torsion.*®

We found that pelvic malalignment secondary to
JSN caused LLD, resulting in limping (Supplementary
Information, Appendix 2 in ref)'” Our retrospective
study of 1,077 cases found that most patients with hip
OA had anterior pelvic tilt and apparent shortening of
the lower extremity on the affected side."’'> This limb
shortening appeared to cause limping, which in turn
caused repetitive injury to the pericapsular soft tissues,
including the joint capsule, ligaments, and inner
muscles, resulting in joint stiffness. The impaired gait
not only increases pain in the affected joint but may
also be responsible for painful lesions in tissues of
other joints, including the foot, ankle, calf, thigh, and
lumbar spine, as a consequence of the compensatory
mechanisms (Figures 2 and 3).

Standard rehabilitation before THR surgery

The NICE Guideline Center (London) stated that for
many people who underwent hip replacement, their
recovery is difficult, prolonged, and often painful.
Symptoms generally improve with time, but some
patients never regain optimal function of their joints.
People planning to undergo joint replacement should
participate in preoperative rehabilitation programs as
one possible way to optimize postoperative recovery,
but there are no recommended national standards for
such programs.**

A literature search was conducted to identify random-
ized controlled trials (RCTs) comparing the effectiveness
of individualized preoperative rehabilitation programs
versus no program or usual care for patients awaiting
primary elective THR. Eight RCTs were included in this
review.**? Individualized ~preoperative rehabilitation
programs were offered and included multiple sessions,
prescribed and supervised exercises, and counseling by
a member of the rehabilitation team. The exercise



content included muscular strength training in the
majority of studies. These studies found no clinically
important difference between individualized preopera-
tive rehabilitation programs and usual care for pain, but
provided evidence for an important benefit of individual-
ized preoperative rehabilitation programs in terms of the
duration of hospitalization.

Shiatsu to treat musculoskeletal disorders

Robinson et al.'” defined Shiatsu as a complementary
and alternative medicine primarily developed in Japan.
In the Japanese language, Shiatsu means “finger pres-
sure,” but uses gentle manipulation, stretches, and
pressure applied using the fingers, thumbs, elbows,
knees, and feet.'” The systematic review by Robinson
et al.'? identified nine Shiatsu studies, including one
RCT, three controlled non-randomized, one within-
subjects, one observational, and three uncontrolled
studies investigating the effects of Shiatsu on mental
and physical health. Despite the poor quality of the
studies, the authors concluded that evidence was
improving in quantity, quality, and reporting but that
more research was needed. Shiatsu therapy has been
practiced in Japan for approximately 100years, and
many specific techniques have been developed.
However, there have been no reports in the academic
literature of Shiatsu as a treatment for OA.

Shiatsu is also practiced in many European coun-
tries but varies in style, philosophical approach, and
theoretical basis.>>>* Overall, Shiatsu, as practiced in
Europe, aims to balance, restore, and maintain the
body’s energy balance and prevent the build-up of
stress. The most common conditions presenting for
treatment are musculoskeletal and psychological
problems.”

Development of a new pelvic realignment therapy
to alleviate pain and improve function in patients
with hip OA

Hayashi and Tsunoda'' introduced a pelvic realign-
ment therapy program derived from Shiatsu in 2007
for treating hip OA because the recommended
stretching and strengthening exercise program failed
to improve candidates for THR with an HHS <60.
Pelvic realignment therapies aim to treat the stiffened
or contracted spine erector muscle and to correct LLD
in patients with moderate to severe hip OA. We
expected that LLD could be corrected by the relax-
ation of the contracted spine erector muscle with
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Shiatsu therapy. (Figures 3 and 4 in this study;
Supplementary Materials, Appendix 1 and 2 in ref. *?)

We named this program PSTP-R therapy and demon-
strated its effects for patients with hip OA in a retro-
spective study of 1077 cases recruited between 2011
and 2014."> The results revealed that many patients
with severe hip OA experienced a more significant
decrease in pain with PSTP-R therapy than with conven-
tional and recommended pelvic and lower limb muscle
stretching and gluteus medius strengthening.

In a prospective study conducted between 2017
and 2020, we showed that PSTP-R therapy was effect-
ive for patients with unilateral or bilateral hip OA and
an HHS <60 points, even in those with complete loss
of joint space'’ (Figure 1). In patients with unilateral
hip OA, the HHS and other secondary endpoints,
including the numeric rating scale score, 36-point
quality of life score, and Timed Up and Go test result,
were significantly improved by PSTP-R therapy.”®>’

Strategy to avoid THR for patients with complete
loss of cartilage on radiography and no pain in
the buttock at baseline

We propose a decision-making strategy starting at
least 6 months before surgery for patients with an
HHS below 60 points. The post hoc study of our ori-
ginal main study showed that the risk of discontinu-
ation of PSTP-R therapy was increased in patients with
pain in the buttock at baseline. Cartilage loss on radi-
ography was not a risk factor for withdrawal from
PSPT-R therapy (worsening of symptoms, request for
surgery, request for discontinuation of PSTP-R therapy)
in patients with an HHS < 60 points.>> Therefore, we
integrated this sign into our decision-making algo-
rithm. This therapeutic algorithm was designed based
on the authors’ experience and on the data collected
since 2017."732 If the patients have incomplete JSN,
3 months of PSTP-R is proposed. If the patients do not
show an HHS change from baseline of between 0 and
10 points, an additional 3 months of PSTP-R therapy is
performed. If the symptoms persist, THR or osteotomy
is considered. If there is complete cartilage loss on
radiography but no buttock pain, 3 months of PSTP-R
therapy is carried out; if there is no improvement in
symptoms (less than 10 points in the HHS), surgery is
considered. If complete cartilage loss on radiography
is associated with pain in the buttock, THR is consid-
ered if this is the wish of patient; however, if the
patient wants to delay surgery for a second 3-month
period, PSTP-R therapy is implemented (Figure 5).
Among patients who continued PSTP-R therapy for
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Patient with hip OA*
(HHS < 60 points)

\

Exclusion if following MRI findings:
osteonecrosis, subchondral fracture,
malignant diseases

[ Incomplete joint space narrowing
7

{ Complete joint space narrowing ]

[ PSTP-R for 3 months [ Pain in the buttock ] No buttock pain
»
il \ THR 7 wished by
) the patient or PSTP-R for 3
I
mprovement in symptoms No improvement in symptoms PSTP-R for 3 months
3 months if the
patient wants
[ PSTP-R for 3 months ] delayed surge:
| Ay i
[ mprovement in ] [ No improvement in symptoms ] [ Improvement in symptoms ][ No improvement in ]
S symptoms

Continuation of only]
Pelvic realignment

THR/Osteotomy

Continuation of only
Pelvic realignment

THR/Osteotomy

Figure 5. Strategy for patients with radiographic cartilage loss using imaging findings and baseline patient characteristics. The
strategy changes based on whether the patient improves with PSTP-R therapy or needs THR. OA: osteoarthritis; HHS: Harris Hip
Score; MRI: magnetic resonance imaging; PSTP-R: pericapsular soft tissue and pelvic realignment; THR: total hip replacement.
*Patients were classified into two groups: a Unilateral OA group (no pain [HHS pain score of 44 points] in the opposite hip) and
a Bilateral OA group (pain in both hips, HHS pain score below 40 points, bilaterally). In the Bilateral OA group, the side of the hip

with lower HHS pain score targeted for analysis was evaluated.

6 months, a lower Kellgren-Lawrence (K/L) grade® at
baseline was associated with a good response to
PSTP-R therapy.?

Discussion

Numerous papers report that a large proportion of
patients show long-term pain persistence after THR.
This narrative review indicated that orthopedic sur-
geons should pay greater attention to preoperative
pain (especially pain characteristics) than to radio-
graphic severity. The post hoc study of our previous
main study suggests that patients with hip OA and no
pain in the buttock respond to PSTP-R therapy, espe-
cially patients with lower K/L grades. Inversely,
patients with pain in the buttock do not improve with
PSTP-R therapy and require surgery.

We recognize that this statement is based on an
observational study and should be confirmed in a larger
cohort, but it raises several questions. First, it raises the
question of whether the current criteria are appropriate
for deciding on THR. In general, surgeons follow guide-
lines recommending the use of medical imaging criteria
to make a decision and do not sufficiently consider clin-
ical criteria in their decision-making process.?' Our previ-
ous studies indicate that clinical and imaging criteria
should probably be integrated into the surgeons’
decision-making algorithms.'”? Second, using response

to rehabilitation as a decision criterion is questionable.
Some guidelines suggest performing 3-6 months of
rehabilitation, including structured land-based exercises,
before considering surgery.”® Ideally, hands-on and
hands-off modalities should be offered to the patient
before surgery to aid in decision-making regarding THR
and reduce the likelihood of patient dissatisfaction with
the outcome after surgery. Third, this review highlights
the importance of better informing patients about the
benefits of exercises and the risks of persistent pain
after THR before considering surgery. In 2022, the
Osteoarthritis Research Society International published
an infographic indicating that only 20% of patients
attempted exercise before surgery.’® We consider that
there is a need for more validated pain questionnaires
(indexes) to differentiate the patients with hip OA into
likely responders to PSTP-R therapy and candidates for
THR to reduce the incidence of persistent pain after
THR. Furthermore, as mentioned in our previous study,*?
we consider that questionnaires asking patients to report
just the existence of pain cannot differentiate between
responders and non-responders to PSTP-R therapy, and
that further investigation is warranted to investigate the
location of pain and to investigate the relationship
between change patterns in pain intensity from standing
up to walking and the response to PSTP-R therapy.

This position paper also highlights the efficacy of a
specific manual therapy protocol, namely the PSTP-R



program, which includes hands-on and hands-off com-
ponents. This protocol aims to correct compensatory
mechanisms in patients with severe hip OA using ele-
ments of Shiatsu therapy and acts on the periarticular
soft tissues. We speculate that PSTP-R therapies decrease
the nociceptive influx from periarticular soft tissue. It
would be interesting to investigate the long-term effects
of this program on walking pain and structural damage.
Indeed, we can anticipate that rebalancing of soft tissue
tension would reduce the compensatory mechanisms
and gait abnormalities and the ensuing mechanical
stress applied to the joint in patients with walking pain.
Of course, other approaches besides PSTP-R therapies
such as stable shoes, heel lifts, and foot insoles should
be considered to correct LLD and realign the malalign-
ment of the lower extremity.®"®?

In the future, studies comparing the long-term
effectiveness of PSTP-R therapy in relation to the pain
characteristics of patients with hip OA should be per-
formed to better select those that should be enrolled
in a PSTP-R program. In addition, there is a need to
establish a more detailed “Pain Index” and investigate
the relationship between the imaging and clinical
characteristics of this more detailed “Pain Index”.

Strength and limitations

The strength of this positioning paper is that we
demonstrated the evidence in which cartilage loss on
radiography was not a risk factor for withdrawal from
PSPT-R therapy (worsening of symptoms, request for
surgery, request for discontinuation of PSPT-R therapy),
and buttock pain at baseline was most associated with
discontinuation of PSPT-R therapy in patients with an
HHS < 60 points.*? So orthopedic surgeons should pay
more attention to symptom intensity, and not only take
surgery decision based on radiographic OA severity,
such as cartilage loss on radiography. This strategy has
been developed since 2007 under the following the
data of two cohorts on OA pain in moderate to severe
hip OA (a Harris Hip Score: HHS < 60 points). One is
“standing-up pain” cohort in which patients are
improved with PSTP-R therapy'’? and foot realignment
with stable shoes.®"®> Another is “walking pain” cohort
in which those are not improved with these therapies
and require surgery. The limitations of this study are
that we could not present the method to differentiate
the pain characteristics between “standing-up pain” and
“walking pain” in the previous study.'”? Therefore, we
plan to investigate the study to demonstrate the evi-
dence of the existence of “standing-up pain” and
“walking pain” in the next clinical trial.
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In addition, the data of our studies were obtained
from a single-arm observational study performed in two
study centers. Due to the single-arm study design, a
part of the results may be caused by the phenomenon
“regression to the mean.” Our findings require validation
in multicenter, large-scale studies with a randomized
controlled design, and long-term follow-up.

In this stage, the purpose of our study is to estab-
lish the appropriate selection of the candidates for
THR to avoid the long-term postoperative pain.

Economic considerations

If the evidence of our hypotheses regarding “standing-
up pain” and “walking pain” and realignment therapy
system to avoid inappropriate THR is established, cost-
effectiveness on the management of hip OA will
remarkably become to be higher.

As we mention in the beginning of Introduction,
numbers of THRs are currently increasing and will be
remarkable more increase in future. This strategy may
play an important role in cost-effectiveness in this
field.

Conclusion

This opinion paper proposes a strategy to identify
patients candidates for the PSTP-R program to avoid
inappropriate THR. It also identifies the possible pre-
dictive factors for the discontinuation of PSTP-R ther-
apy. Pain in the buttock at baseline was associated
with a poor response to PSTP-R therapy, while a lower
K/L grade at baseline was associated with a good
response.

If the patient has a complete loss of cartilage on
radiography but no buttock pain, PSTP-R therapy
might improve their pain and avoid THR. In addition,
if the patient has a lower K/L grade on radiography,
they might achieve better pain relief and function
with PSTP-R therapy. However, THR should be consid-
ered if complete loss of cartilage is associated with
pain in the buttock. Therefore, we propose that
patients should be screened using these criteria before
considering surgery for THR, and that PSTP-R therapy
should be reserved for those without pain in the but-
tock. PSTP-R therapy contributes to decreasing pain
but also to correcting compensatory mechanisms and
gait pattern abnormalities that result from LLD caused
by pelvic malalignment. This approach could favor a
reduction in the rate of patient dissatisfaction after
THR. Finally, we think that patients should be better
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informed regarding the risk of long-term pain after
THR and the benefits of manual therapy.
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