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Purpose: The aim of this study was to evaluate the short-term outcome of physiotherapy in patients with acetab-
ular labral tears and to assess the effectiveness of physiotherapy according to the severity of the labral tear.
Materials and Methods: Thirty-five patients who underwent physiotherapy for treatment of symptomatic
acetabular labral tears were enrolled. We evaluated the severity of the acetabular labral tears, which were classi-
fied based on the Czerny classification system using 3-T MRI. Clinical findings of microinstability and extra-
articular pathologies of the hip joint were also examined. The International Hip Outcome Tool 12 (iHOT12) was
use for evaluation of outcome scores pre- and post-intervention.
Results: The mean iHOT12 score showed significant improvement from 44.0 to 73.6 in 4.7 months. Compared
with pre-intervention scores, significantly higher post-intervention iHOT12 scores were observed for Czerny
stages I and II tears (all P<0.01). However, no significant difference was observed between pre-intervention and
post-intervention iHOT12 scores for stage III tears (P=0.061). In addition, seven patients (20.0%) had positive
microinstability findings and 22 patients (62.9%) had findings of extra-articular pathologies. Of the 35 patients,
eight patients (22.9%) underwent surgical treatment after failure of conservative management; four of these
patients had Czerny stage III tears.
Conclusion: The iHOT12 score of patients with acetabular labral tears was significantly improved by physio-
therapy in the short-term period. Improvement of the clinical score by physiotherapy may be poor in patients
with severe acetabular labral tears. Determining the severity of acetabular labral tears can be useful in determin-
ing treatment strategies.
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INTRODUCTION

The hip acetabular labrum contributes to the stability of
the hip joint by deepening the cover of the acetabulum and
providing a sealing effect1). Abnormal bone morphology,
such as femoroacetabular impingement (FAI) or acetabu-
lar dysplasia, and hip joint dysfunction are factors that
increase the load on the acetabular labrum2). Inguinal pain
and joint instability may be caused by damage to the acetab-
ular labrum3,4).

Recently, use of arthroscopic labral repair has become
common, and many facilities have reported excellent out-
comes5,6). However, regarding conservative therapy, no
consensus has been reached on the usefulness of physio-
therapy for treatment of acetabular labral tears. Previous
studies reported that physiotherapy can improve clinical
symptoms7,8), although it has been reported that outcome
scores of conservative treatments showed no difference
from or were significantly lower than those for arthroscop-
ic surgery9,10).

Inguinal pain can be caused by many tissues around the
hip joints11), and there may be coexistence of multiple
pathologies12). In addition, abnormal bone morphologies,
such as pincer and cam deformity, have been reported in
asymptomatic individuals13). Nonetheless, in previous stud-
ies referring to conservative therapy for acetabular labral
tear, diagnosis was based on bone morphology, and the
assessment of damaged tissue was insufficient.

The purpose of the current study was to investigate the
short-term clinical outcome of physiotherapy in patients with
acetabular labral tears confirmed by magnetic resonance
imaging (MRI). In addition, the effectiveness of physiother-
apy was evaluated according to the severity of the acetab-
ular labral tear.

MATERIALS AND METHODS

1. Participants and Search Procedure

The study was approved by the Institutional Review Board
(IRB) of Sapporo Medical University Hospital (No. 282-
215), and the informed consent was waived by the IRB.
The records of 107 patients who underwent physiotherapy
for treatment of hip pain in Sapporo Medical University
Hospital from August 2013 to July 2018 were reviewed ret-
rospectively. Of these patients, those diagnosed with acetab-
ular labral tear were included in this study. The inclusion cri-
teria were as follows: symptomatic patients with acetabu-

lar labral tears confirmed by 3-T MRI, a positive anterior
impingement test (AIT), and patients who underwent phys-
iotherapy for >2 months. A total of 72 patients were exclud-
ed due to osteoarthritis (Tönnis grade ≥2), developmental
dysplasia of the hip, spinal disease, hip dislocation, tumor,
injury from traffic trauma, femoral head necrosis, septic
arthritis of the pubic symphysis, rheumatoid arthritis, juve-
nile idiopathic arthritis, tuberculous arthritis, intervention
period <2 months, lack of MRI evaluation, and lack of fol-
low-up (Fig. 1). The study population included 13 male
patients and 22 female patients with a mean age of 43.0
years (range, 11-72 years). The mean follow-up period was
4.7 months (range, 2-9 months), and the mean number of
physiotherapy sessions per month was 3.3 (range, 1.7-7.7).
The demographic data of patients are shown in Table 1.

2. Clinical Evaluation and Imaging

The International Hip Outcome Tool 12 (iHOT12) score
was obtained at the first (pre-intervention) and final (post-
intervention) treatments. The iHOT12, a 12-item patient-
reported measure (Table 2), utilizes a visual analog scale
format in order to be intuitive for the examinees14). A prone
external rotation test and a traction test were performed to
assess the microinstability of the hip joint (Fig. 2). The prone
external rotation test was performed with the patient in a
prone position and the affected hip in maximal external
rotation; then, the greater trochanter was pushed anteriorly
by the examiner to translate the femoral head15). The traction
test is the method preferred by the senior author for detect-
ing inferior laxity of the hip joint. The association between
hip joint distraction by axial traction and microinstability
has been previously reported16). This test was performed by
pulling the patient’s lower limb to separate the femoral head
from the acetabulum. If the patient felt apprehension, the
test finding was considered positive. Extra-articular patholo-
gies, including adductor-, iliopsoas-, inguinal-, and pubic-relat-
ed groin pain, were also evaluated according to the diagnos-
tic criteria of the Doha agreement11). Anterior inferior iliac
spinitis (AIISpinitis), recently reported by Kaya17), is tendi-
nosis of the direct head of the rectus femoris muscle and is
considered an extra-articular inflammatory pathology. A
diagnosis of AIISpinitis was suspected in patients with ante-
rior hip pain according to Patrick’s test and tenderness at
Scarpa’s triangle. All radiographs and MRIs were assessed
by a hip surgeon. The patients were diagnosed with acetab-
ular dysplasia if the lateral center-edge angle (LCEA) was
<20。or with borderline dysplasia if the LCEA was between
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20。and 25。. The radiographic FAI subtypes were classified
as cam, pincer, or combined (Fig. 3). Cam type was defined
as head/neck offset ratio <0.14, deformity of pistol grip, or
herniation pit, in addition to an alpha angle >55。on any radi-

ograph, computed tomography image, or MRI. Pincer type
was defined as LCEA ≥40。, LCEA ≥30。and acetabular
roof obliquity ≤0。, or LCEA ≥25。and a positive crossover
sign. Evaluation of the severity of the acetabular labral tear

FFiigg..  11.. Flowchart of the recruitment of patients with acetabular labral tear or femoroacetabular impingement in this study.

Table 1. Patient Information

Variable
Stage of Czerny classification

Total P-value
I II III

No. of patients 9 16 10 35 -
Age (yr) 0033.0±±18.0 0042.6±±18.7 0049.8±±10.7 0043.0±±17.3 0.093
Sex Male 3 06 04 13 -

Female 6 10 06 22 -
Height (cm) 162.7±±9.8 161.1±±6.0 163.7±±8.7 162.4±±7.6 0.670
Weight (kg) 0057.9±±11.6 057.7±±9.9 0062.9±±16.2 0059.2±±12.2 0.903
Body mass index (kg/m2) 021.6±±2.4 022.2±±3.4 023.2±±4.1 022.3±±3.3 0.695
Radiological Pincer-type FAI 1 03 03 07 -
diagnoses Cam-type FAI 1 05 01 07 -

Mixed-type FAI 2 03 01 06 -
Borderline Dysplasia 2 04 02 08 -
Normal 3 01 03 07 -

Values are presented as number only or mean±±standard deviation. 
FAI: femoroacetabular impingement.
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was also based on the Czerny classification from 3-T MRI
radial or coronal slice images. The Czerny classification was
based on the presence or absence of intrasubstance degen-
eration, tear, and detachment18), which were categorized as
follows: stage I, intrasubstance degeneration; stage II, labral
tear; and stage III, labral detachment (Fig. 4). In this study,
the Czerny classification was stage I in 9 patients, II in 16
patients, and III in 10 patients (Table 1). The radiological
diagnoses were FAI in 20 patients (pincer, 7; cam, 7; mixed,
6), borderline dysplasia in 8 patients, and normal in 7 patients.

3. Conservative Treatment

The conservative treatment used in this study included
physiotherapy, patient education based on activity modifi-
cation, and the use of nonsteroidal anti-inflammatory drugs
(NSAIDs). Prior to the beginning of the intervention, six

patients discontinued sports activities because of groin pain,
and three patients continued sports activities despite groin
pain. During the intervention period, patients were instruct-
ed to refrain from activities of daily living and sports activi-
ties that caused groin pain. NSAIDs were used by seven
patients when the pain was severe. A physiotherapy plan
was established according to the patient’s symptoms and
physiological findings, including mobility restriction and
loss of stability. Muscle stretching and joint mobilization
associated with the hip, pelvic girdle, and lumbar spine was
performed for improvement of mobility (Fig. 5). Exercises
that improved hip joint and trunk muscle strength, coordi-
nation, and movement stabilization were recommended for
improvement of stability (Fig. 6). If the microinstability test
was positive, acquisition of femoral head centripetal posi-
tion was performed for the acetabulum. This was achieved
by activation of the iliopsoas and rotator muscles (Fig. 7).

Table 2. The Original Questions of International Hip Outcome Tool 12

Q1 Overall, how much pain do you have in your hip/groin? 
Q2 How difficult is it for you to get up and down off the floor/ground?
Q3 How difficult is it for you to walk long distances?
Q4 How much trouble do you have with grinding, catching, or clicking in your hip?
Q5 How much trouble do you have pushing, pulling, lifting, or carrying heavy objects at work?
Q6 How concerned are you about cutting/changing directions during your sport or recreational activities?
Q7 How much pain do you experience in your hip after activity?
Q8 How concerned are you about picking up or carrying children because of your hip?
Q9 How much trouble do you have with sexual activity because of your hip?
Q10 How much of the time are you aware of the disability in your hip?
Q11 How concerned are you about your ability to maintain your desired fitness level?
Q12 How much of a distraction is your hip problem?

FFiigg..  22.. (AA) The prone external rotation test was performed with the patient in a prone position and the affected hip in maximal
external rotation (①); then, the examiner pushed the greater trochanter anteriorly to translate the femoral head (②). (BB) The
traction test was conducted by pushed the unaffected lower limb for stabilize the pelvis (①), then, pulling the affected lower
limb to separate the femoral head from the acetabulum (②).

A B
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FFiigg..  33.. The femoroacetabular impingement subtypes. (AA) Pincer type was characterized by excessive acetabular over-cover-
age and acetabular retroversion. The crossover sign describes the appearance of the anterior acetabular wall lying anterior
to the posterior acetabular wall in the superior portion of the joint, on a frontal pelvic radiograph. A line drawn down the
anterior wall (arrow) will intersect with a line drawn along the posterior wall (arrowhead). (BB) Cam type was characterized by
aspherical portion of femoral head-neck junction. (CC) Mixed type was characterized by combination of pincer type and cam
type.

A B C

FFiigg..  44.. Radial T2 star-weighted images demonstrates representative Czerny classification cases (arrows). Czerny stage I (AA),
II (BB), and III (CC).

A B C

FFiigg..  55.. Mobilization exercises of the sacroiliac joint (AA) and lumber spine (BB).

A B
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Rehabilitation was provided once or twice a week by three
physiotherapists.

4. Statistical Analyses

All data are presented as means and standard deviations.
Kruskal–Wallis tests were used for evaluation of differences
in patients’ pre-intervention parameters. A Wilcoxon signed-
rank test was used for comparison of the pre-intervention
iHOT12 scores with the post-intervention iHOT12 scores
for each Czerny classification stage and bony deformity type.
Age, body mass index, follow-up duration, and number of
physiotherapy sessions per month were also compared
between patients who only underwent physiotherapy (non-
surgical group) and those who underwent surgery after phys-
iotherapy intervention (surgical group). The level of signif-
icance was set at P<0.05. Statistical analyses were per-
formed using JMP (ver. 14.0.0; SAS Institute, Cary, NC,

USA).

RESULTS

1. Short-term Outcome of Physiotherapy

With physiotherapy, the mean iHOT12 score of the 35
patients with acetabular labral tears showed significant
improvement from 44.0 to 73.6 (P<0.001) in 4.7 months.
Of these 35 patients, eight patients (22.9%) underwent sur-
gical treatment after failure of conservative therapy. No
significant differences in age, body mass index, follow-up
duration, or number of physiotherapy sessions per month
were observed between the non-surgical and surgical groups
(Table 3). The mean iHOT12 score in the non-surgical
group showed significant improvement from 45.4 to 80.6
(P<0.001). The scores in the surgical group increased from
39.5 to 50.3; however, this improvement was not signifi-

FFiigg..  66.. Stabilization exercises of the trunk and hip joint muscles (AA-CC), the single leg squat (DD), and the cross-motion exercise (EE).

A D

B

C

E
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cant (P=0.110). Significantly lower post-intervention
iHOT12 scores were observed for the surgical group com-
pared with those of the non-surgical group (P=0.002).

2. Effectiveness of Physiotherapy according to Labral
Tear Severity

The clinical findings for each stage of the Czerny classifi-
cation are shown in Table 4. Of the 35 patients, seven patients
(20.0%) had positive microinstability tests. Of these, four

patients had Czerny stage III. Twenty-two patients (62.9%)
had findings of extra-articular pathologies. Tenderness and
resisted pain around the hip joint, classified based on the
Doha agreement, were detected in seven patients (20.0%).
In addition, 12 patients (34.3%) had AIISpinitis. The mean
iHOT12 scores according to each Czerny classification stage
and bony deformity type are shown in Table 5. Significantly
higher post-intervention iHOT12 scores compared with
pre-intervention scores were observed for Czerny stages
I (P=0.004) and II tears (P<0.001). However, no significant

FFiigg..  77.. Exercises to increase the centripetal of the femoral head to the acetabulum. The iliopsoas muscle training (AA) and
rotator muscle training (BB, CC).

A

B C

Table 3. Characteristics of the Patients in the Non-surgical Group and the Surgical Group

Variable Non-surgical group Surgical group P-value

No. of patients 27 8
Age (yr) 42.7±±17.9 40.4±±16.0 0.568
Body mass index (kg/m2) 21.9±±3.20 23.7±±3.80 0.356
Follow-up period (mo) 4.8±±2.2 4.5±±1.8 0.843
No. of physiotherapy sessions per month 3.1±±1.1 4.3±±1.9 0.054
iHOT12 Pre 45.4±±22.6 39.5±±11.5 0.387

Post 80.6±±17.6 50.3±±20.6 0.002

Values are presented as number only or mean±±standard deviation.
iHOT12: International Hip Outcome Tool 12.
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Table 4. Patient Clinical Findings and Czerny Classifications

Stage of Czerny
Total

Clinical findings classification
(n)

I II III

Microinstability 1 2 4 07
Iliopsoas-related lesions 2 3 - 05
Inguinal-related lesions 1 - - 01
Pubic-related lesions - 1 - 01
AIISpinitis 4 7 1 12
Others: Iliopsoas snapping - 2 - 02

Tenderness and motion pain in the sacroiliac joint 1 - - 01
Tenderness and resisted pain in muscles

- 3 2 05
(quadriceps, hamstrings, sartorius, and gluteus minimus muscles)
Tenderness in the greater trochanter and pain during hip abduction - 1 - 01

AIISpinitis: anterior inferior iliac spinitis.

Table 5. Pre-intervention and Post-intervention iHOT12 Scores according to the Czerny Classification Stage and Bony
Deformity Type

Czerny classification stage iHOT12
P-value

and bony deformity type Pre Post

Total 44.0±±20.6 73.6±±22.1 <0.001
Czerny classification stage

I 51.0±±25.7 74.4±±20.5 <0.004
II 44.8±±18.7 81.2±±15.8 <0.001
III 36.6±±18.1 60.8±±28.0 <0.061

Bony deformity type
Pincer-type FAI 52.9±±16.6 81.4±±20.8 <0.031
Cam-type FAI 46.0±±23.7 74.7±±16.9 <0.016
Mixed-type FAI 33.5±±16.0 70.0±±26.0 <0.031
Borderline dysplasia 37.4±±15.8 75.6±±25.3 <0.016
Normal 49.9±±27.6 65.1±±24.6 <0.031

Values are presented as mean±±standard deviation.
iHOT12: International Hip Outcome Tool 12, FAI: femoroacetabular impingement.

Table 6. Characteristics of the Patients Who Underwent Surgical Treatment

Case Age BMI iHOT12 Stages of Czerny
No. (yr) (kg/m2)

Bony deformity
classification

Clinical findings
Pre Post

1 16 23.4 25 29 Mixed I Sacroiliac joint pain
2 18 24.3 48 50 Mixed II Iliopsoas-related

lesions AIISpinitis
3 35 21.9 35 58 Borderline II

dysplasia
4 42 21.2 59 67 Normal II Microinstability
5 50 22.2 39 58 Normal III
6 51 18.8 40 36 Pincer III
7 55 25.9 45 83 Pincer III Microinstability
8 56 31.6 25 21 Borderline III Microinstability

dysplasia

BMI: body mass index, iHOT12: International Hip Outcome Tool 12, AIISpinitis: anterior inferior iliac spinitis.
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difference was observed between the pre-intervention and
post-intervention iHOT12 scores for Czerny stage III tears
(P=0.061). In contrast, significantly higher post-intervention
iHOT12 scores compared with pre-intervention iHOT12
scores were observed for all bony deformity types. Of the
eight patients who underwent surgery, four patients (50.0%)
had Czerny classification stage III tears (Table 6). Patients
in cases 1 and 2 underwent surgical treatment because they
had severe extra-articular symptoms. Half of the patients with
Czerny stage II and III tears who underwent surgery had
microinstability.

DISCUSSION

To the best of our knowledge, this is the first study to exam-
ine the short-term outcome of physiotherapy in patients with
acetabular labral tears. Two major findings were demon-
strated in our study. First, when considering the entire cohort
of patients with acetabular labral tears, the iHOT12 score
improved significantly by physiotherapy. Second, when the
severity of the tear was considered, there was no significant
improvement of the iHOT12 score of patients with severe
acetabular labral tears.

In recent years, several studies have reported on conser-
vative treatment for patients with acetabular labral tears and
FAI7,8). However, in most studies the diagnostic accuracy of
acetabular labral tear was relatively low because the diag-
nosis of labral tear was only dependent on bone morphol-
ogy and the AIT. Pennock et al.8) reported the results of con-
servative treatment for symptomatic FAI patients; when
MRI was performed in 55% of the patients, 22% had no
acetabular labral tears. In this study, all patients were eval-
uated by 3-T MRI, so that the acetabular labral tear was
effectively visualized and confirmed19).

Several randomized controlled trials on conservative treat-
ment for FAI patients have recently been reported. Griffin
et al.9) reported that the iHOT33 scores were significantly
improved by conservative treatment, although the post-inter-
vention iHOT33 score was only 49.7. Mansell et al.10) also
reported that the iHOT33 score was significantly improved
by conservative treatment, but the final iHOT33 score was
only 43.9. In these two studies the clinical scores were
obviously lower than the score in the current study, which
may be due to differences in the frequency of physiother-
apy. The number of physiotherapy sessions per month was
3.3±1.4 in the current study, and Griffin et al.9) reported
between six and 10 rehabilitation sessions over 12-24 weeks.
In addition, it is possible that the cause of hip pain was mis-

understood, and there may have been differences in the
overall concept of physiotherapy. In this study, all patients
had acetabular labral tears. Positive signs in the microinsta-
bility tests were observed for four (40.0%) of the 10 patients
with Czerny stage III tears. In an in vitro study, Smith et
al.4) measured the strain on the anterior and anterior-supe-
rior labrum when a compression load and anterior transla-
tion were applied to the acetabulum through the femoral
head. There was no significant change in strain with a 1-cm
circumferential tear of acetabular labral compared with that
in intact condition; however, the strain was significantly high-
er when there was a 2-cm circumferential tear. These find-
ings suggest that the load on the acetabular labrum changes
depending on the severity of the acetabular labral tear, and
it may cause apprehension during the microinstability tests.
Therefore, we established a therapy plan for improvement
of joint stability and the clinical outcome of patients with
acetabular labral tears. However, a significantly poor clin-
ical outcome was observed for patients with Czerny stage
III tears, and they may be poor candidates for physiother-
apy. Rankin et al.12) reported high rates of coexisting extra-
articular lesions in patients with hip joint pathology. In the
current study, 22 (62.9%) of the 35 patients had extra-artic-
ular pathologies, and physiotherapy was performed accord-
ing to the patients’ symptoms. Kaya17) reported that extra-
articular debridement could provide pain relief for the hip
when it has not undergone labral repair. Physiotherapy out-
comes for acetabular labral tears may be further improved
by paying close attention to the external articular pathology.
Because the pathogenesis of hip joint pain varies, determin-
ing the damaged tissue in relation to the symptoms and ver-
ifying the effects of treatment is important.

In the current study, significantly improved clinical out-
comes were observed in patients with all bony deformity
types. Although no study to date has examined the outcome
of conservative therapy according to differences in bone mor-
phology, we believe that bone morphology does not have
a considerable effect on the outcome of physiotherapy. In
addition, this result showed no association between age and
clinical outcome. Relation between age and poor outcome
factor of surgical treatment has been reported, while one
study reported good results even in elderly patients if there
was no cartilage damage20). In this study, cartilage damage
was not clearly observed by MRI in any case. If there is no
cartilage damage, results of physiotherapy might not be relat-
ed to age.

In previous studies, 8% or 70% of the patients who under-
went conservative treatment eventually underwent arthro-



Hip Pelvis 34(1): 45-55, 2022

www.hipandpelvis.or.kr54

scopic surgery9,10), although the reasons were not evaluated.
In this study, the duration and frequency of intervention may
not have affected the outcomes of physiotherapy. Four of
the eight patients in the surgical group had severe acetab-
ular labral tears. In addition, associated microinstability was
observed in some patients with severe acetabular labral
tears, which may be a limitation for conservative treatment
and may thus be an indication for arthroscopic surgery. In
the future, conduct of studies to examine these effects by
increasing the number of patients with acetabular labral
tears is needed.

This study had a few limitations. The 3-T MRI that we
used is effective for visualization of acetabular labral tears.
However, in previous studies, the sensitivity and specifici-
ty of 3-T MRI was 61% to 100% and 50% to 100%, respec-
tively19,21,22). Therefore, a normal labral sulcus may have been
mistaken for a lesion. This is considered a weakness in this
study. It is unknown whether the main cause of hip joint pain
in patients of the current study was acetabular labral tear.
In all patients, acetabular labral tear was confirmed by MRI,
and AIT was also positive, but identification of the etiology
was insufficient. The findings of extra-articular pathologies
were detected in 63% of patients. However, in Czerny stage
III, there were few patients who had recognized clinical find-
ings of extra-articular, and it was inferred that acetabular
labral tear was the main cause. In the future, the effect of
intraarticular injection should be added to the inclusion cri-
teria and the possibility that the main cause is intraarticular
tissues should be increased. In addition, determining the main
cause associated with pain relief is difficult. Many diseases
of the hip joint usually respond to conservative treatment.
Therefore, establishment of a control group in which labral
tear is recognized by MRI is important, and we would like
to conduct a prospective study in the future. A small num-
ber of patients were included in the current study, and the
follow-up duration was short. Conduct of a study including
a larger number of patients is necessary to improve the accu-
racy of the results. To confirm the effectiveness of physio-
therapy for acetabular labral tears, long-term observation
of disease recurrence, deterioration of the acetabular labrum
tear, and degenerative changes in the hip joint will be neces-
sary. Because the current study was retrospective, it will be
developed into a prospective study in the future.

CONCLUSION

The iHOT12 score of patients with acetabular labral tears
was significantly improved by physiotherapy. However,

improvement of symptoms was poor with physiotherapy in
patients with severe acetabular labral tears, and many such
patients had to undergo surgery. Our findings support the
hypothesis that the severity of acetabular labral tears is an
important factor affecting treatment outcomes, and thus,
determining the severity of injury may be useful in deter-
mining appropriate treatment strategies.
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