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Abstract

Aim: Long-standing pubic-related groin pain (PRGP) is a multifactorial condition with limited evidence regarding associated clinical factors in
the general population. This study aimed to evaluate the association between hip range of motion (ROM) parameters and long-standing PRGP.

Methods: In this retrospective observational study, 111 consecutive non-athletic patients presenting with groin pain were evaluated between
December 2021 and December 2022. Passive hip ROM was measured at initial admission using a standard goniometer. Patients with persistent
groin pain for more than three months and consistent physical examination findings underwent magnetic resonance imaging (MRI) to confirm
the diagnosis. Variables significantly associated with PRGP in univariate analyses were included in a multivariate logistic regression model.

Results: The mean age of the cohort was 42.0 + 16.5 years, and 57.7% of the patients were male. Long-standing PRGP was diagnosed in 27
patients (24.3%). Lower age, male sex, and reduced hip internal rotation ROM on both the painful and non-painful sides were associated with
PRGP (P < .05). In the multivariate model, reduced hip internal rotation ROM on the painful side (OR: 1.16, 95% Cl: 1.01-1.33; P = .035) and on
the non-painful side (OR: 1.16, 95% Cl: 1.01-1.32; P = .031) remained independently associated with long-standing PRGP.

Conclusion: Reduced hip internal rotation ROM was associated with long-standing PRGP in this study. These findings should be interpreted
as an association rather than a causal relationship and may represent a clinically relevant finding during the evaluation of patients presenting
with groin pain.
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Introduction

Groin pain is a frequently encountered and complex clinical problem
due to the wide range of anatomical structures involved and the high
prevalence of radiological findings in asymptomatic individuals.'
The Doha Agreement classified groin pain into adductor-related,
iliopsoas-related, inguinal-related, pubic-related, and hip-related
entities, providing a standardized clinical framework.?

Long-standing pubic-related groin pain (PRGP) is commonly
attributed to repetitive stress at the pubic symphysis and is most
frequently described in athletic populations.** However, PRGP
may also occur in non-athletic individuals, including those with
occupational or daily activity-related loading.® Pain in patients may
arise during sports activities that involve sudden acceleration and
jumping, as well as during daily activities such as getting out of
bed quickly, climbing stairs, and sneezing.®

The diagnosis of long-standing PRGP is established through
a combination of the patient’s history, physical examination,
and radiological assessments. Local tenderness over the pubic
symphysis and the immediately adjacent bone is a typical physical
examination finding.” While pelvic radiographs can be used for
diagnosis, magnetic resonance imaging (MRI) is the preferred
method.® Pelvic MRI scans reveal various features, such as bone
marrow edema in the pubic arms, accompanying edema in the
surrounding muscles, the secondary cleft sign, increased fluid in
the pubic symphysis joint, disc degeneration, and osteophytes.8?

Anti-inflammatory drugs and rest are the initial treatment options
for long-standing PRGP* In cases of recurrence, local steroid
injections and rehabilitation can be considered.*® This condition
typically responds well to an individual, progressive, multimodal
rehabilitation program.* Surgical intervention may become
necessary if other treatment modalities fail in refractory cases."
While the popularity of minimally invasive methods is increasing
day by day, open surgical curettage, arthrodesis, and open excision
of the pubic symphysis can also be applied."'?

While several biomechanical factors have been proposed to
contribute to PRGP, evidence regarding associated clinical
parameters in the general population remains limited. Restricted
hip range of motion, particularly internal rotation, has been
suggested as a potential contributor to altered pelvic mechanics.
Most existing studies have primarily evaluated male athletic
populations with relatively small sample sizes, which may limit the
generalizability of their findings.>'2"3

The aim of the present study was to evaluate the association
between hip ROM parameters and long-standing PRGP in a non-
athletic population using a retrospective observational design.

Materials and Methods

Study Design and Patients

Between December 2021 and December 2022, consecutive non-
athletic patients aged 18 to 65 with groin pain for the past month
were included in this retrospective observational cohort study.
Among the 146 consecutive patients initially identified, 26 patients
with associated hip pathologies, including clinically symptomatic
femoroacetabular impingement, and 6 patients who had previously
undergone hip surgery were excluded from the study due to these
conditions having the potential to affect the hip ROM of the
patients. Three patients were lost to follow-up, and the remaining
111 patients were included.

Diagnosis of Long-Standing PRGP
Initial medical treatment was initiated, and the patients were called

for a follow-up three months later for re-evaluation. Patients with
persistent groin pain and consistent physical examination findings
were further evaluated with MRI scans to diagnose long-standing
PRGP. The diagnosis parameters for the PRGP were as follows.>™
(i) Patients with a history of unilateral groin pain >3 months around
the pubis, with local tenderness of the pubic symphysis and the
immediately adjacent bone, (i) pain had to decrease during warm-
up and reappear after training, (iii) a positive adductor squeeze
test, and (iv) the presence of parasymphyseal pubic bone marrow
oedema observed on MRI (Figure 1).

The MRI scans were obtained using a 1.5 Tesla machine (Philips,
Suzhou, China). Independent evaluations of the MRI scans were
conducted by three experienced orthopedists, and any differing
assessments were resolved through a collaborative consensus.

Hip Range of Motion Assessment

Passive hip ROM was routinely measured at admission using a
standard goniometer. The assessor (an experienced orthopedist)
was blind to the final diagnosis of the patients. All ROM
measurements were standardized: Flexion was measured in the
supine position. Abduction and adduction were measured in the
supine position, with the leg in full extension. Internal rotation and
external rotation were measured with the knee and hip in 90° of
flexion and in the supine position. Extension was measured in the
prone position with the leg in full extension. All these measurements
were applied to both hips of the patients.

Ethical Approval
This study was approved by the Ethics Committee of Yalova
University (Date: 10.03.2023, Decision No: 2023/43).

Statistical Analysis

Statistical analysis was performed using the statistical package
SPSS software (Version 25.0, SPSS Inc, Chicago, IL, USA).
Continuous variables were described as means + standard
deviation. The Kolmogorov-Smirnov test was used for assessing
the normality of the data. Comparisons between groups were
performed using the Student’s t-test for normally distributed data
and the Mann-Whitney U test for non-normally distributed data.
Categorical variables were expressed as numbers and percentages.
The categorical variables between the groups were analyzed using
the chi-square or Fisher’s exact test. To determine the association
with long-standing PRGP, statistically significant variables from
the univariate analysis were used to create the multivariate logistic
regression analysis model. Multicollinearity was assessed prior to
model construction, and variance inflation factors were within
acceptable limits. Values of P < .05 were considered statistically
significant.

Reporting Guidelines
This study is reported in accordance with the STROBE guidelines.

Results

One hundred and eleven patients were included in the final
analysis. The mean age of the patients was 42.0 + 16.5 (range, 18-
50). Sixty-four (57.7%) of the patients were male. Long-standing
PRGP was present in 27 (24.3%) patients. The mean age of the
PRGP group was 35.7 + 3.2 years, and that of the non-PRGP group
was 44.0 + 1.8 years. Lower age was significantly associated with
long-standing PRGP (odds ratio [OR]: 1.10, 95% confidence interval
[Cl]: 1.04- 1.20, P = .023) (Table 1).

The percentages of male and female patients were 88.9% and

11.1% in the PRGP group, respectively. The percentages of male
and female patients were 47.6% and 52.4% in the non-PRGP
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Table 1. Demographic Features and Hip Range of Motions Between the Groups

Long-standing PRGP

non-PRGP group

(n = 84) Odds ratio

Characteristics group (n = 27)

Age 357 +3.2 440 + 1.8 .023 OR:1.10 (95 Cl 1.04-1.20)
Gender

Male 24 (88.9) 40 (47.6) <.001 OR:8.80 (95 ClI 2.40-31.50)
Female 3(11.1) 44 (52.4) <.001 OR:8.80 (95 ClI 2.40-31.50)

Long-standing PRGP

non-PRGP group

(n = 84) P value

Characteristics group (n = 27)

Range of motions

Flexion, PS 112.4° +9.7° 111.9°+14.7° .878
Flexion, N-PS 113.4° + 8.7° 1132°+13.3° .955
Extension, PS 18.2°+1.5° 15.1°+1.3° 223
Extension, N-PS 19.1°+1.5° 17.1°+1.2° .394
Abduction, PS 44.3° + 8.8° 47.4° +11.6° 194
Abduction, N-PS 44.1° + 8.6° 47.6°+11.6° .154
Adduction, PS 20.1°+ 1.4° 20.5° + 1.0° 953
Adduction, N-PS 20.8° + 1.2° 21.2°+0.9° .855
IR, PS 16.9°+1.2° 33.1°+0.9° <.001
IR, N-PS 17.3°+£1.3° 33.0° +0.8° <.001
ER, PS 431°+7.7° 43.6°+11.8° .854
ER, N-PS 42.7° + 7.3° 44.0°+11.7° .570

PRGP, Pubic-related groin pain; OR, Odds ratio; Cl, confidence interval; PS, painful side; N-PS, non-painful side; IR, internal rotation; ER, external rotation

group, respectively. There was a statistically significant difference
between the groups (OR: 8.80, 95% Cl 2.40-31.50, P < .001) (Table
1).

Patients with PRGP demonstrated significantly lower hip internal
rotation ROM on both the painful and non-painful sides compared
with patients without PRGP (P < .001). Other hip ROM parameters
(flexion, extension, abduction, adduction, and external rotation) did
not differ significantly between the groups (P > .05). The detailed
data are provided in Supplementary Table 1.

To determine the independent factors associated with long-
standing PRGP, statistically significant variables from the univariate
analysis were used to create the multivariate logistic regression
analysis model. In the model, reduced hip internal rotation ROM on
both sides remained independently associated with long-standing
PRGP. Age and sex were not independently associated with PRGP
in the adjusted model (P = .035 and 0.031, respectively) (Table 2).
Lower hip internal rotation ROM was independently associated
with increased odds of long-standing PRGP (OR per degree
decrease: 1.16).

Discussion

From a clinical perspective, hip range of motion assessment is
a routine component of orthopedic examination, and identifying
functional limitations associated with groin pain may provide
additional insight during daily practice.

The most important finding of the current study was that hip
internal rotation ROM on both the painful and non-painful sides was
independently associated with long-standing PRGP in a non-athletic
population. Unlike previous studies focusing primarily on athletes,
the present study extends these observations to a broader clinical
population. The inclusion of internal rotation ROM from both hips
was intended to reflect a bilateral and systemic limitation rather
than a side-specific effect. The presence of bilateral hip internal
rotation limitation, even in patients with unilateral symptoms,
supports the concept of a generalized biomechanical predisposition
rather than a purely side-specific pathology. This finding may
have implications for both clinical assessment and rehabilitation
strategies. From a clinical standpoint, routine assessment of hip
internal rotation ROM may help identify patients at risk for long-
standing PRGP, even in the absence of athletic activity. In previous
studies, limited hip internal and external rotation has been found
to be associated with chronic groin injuries.'>'>'® These studies did
not evaluate other ROM of the patients, and included solely male
athletes with small sample sizes.’'® A more recent study found
an association between hip internal rotation, external rotation,
and adduction ROM limitation and a higher incidence of osteitis
pubis.'” The study also included only male athletes and emphasized
that its findings might not apply to other populations. Additionally,
the number of patients they examined was limited."”” Although
long-standing PRGP is commonly seen in athletes, this condition
is not limited to young individuals or athletes. Our study evaluated

Table 2. Multivariate Analysis Results of the Conditions Associated with Long-Standing Pubic-Related Groin Pain

Variable . df
Age .02 .02 1.23 1
Male gender 1.36 .79 2.97 1
IR, PS .15 .07 4.42 1
IR, N-PS 15 .07 4.68 1

P value Odds ratio 95% Cl, lower 95% Cl, upper
268 1.03 .98 1.07
.085 3.89 .83 18.27
.035 1.16 1.01 1.33
.031 1.16 1.01 1.32

Cl, confidence interval; PS, painful side; N-PS, non-painful side; IR, internal rotation.
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Figure 1. Coronal (A) and axial (B) magnetic resonance images
demonstrate bone marrow oedema in the pubic bone (white arrow)
and surrounding soft tissues (black arrow) on the right side

the factors associated with long-standing pubic-related groin pain
in the general population.

The possible mechanism by which hip internal rotation ROM
limitation causes an increase in PRGP incidence has been
investigated in a cadaveric study.'”® The study demonstrated that
limited hip internal rotation ROM causes increased rotational
motion at the pubic symphysis. The study also emphasized that
repetitive loading of the pubic symphysis is thought to lead to
increased symphyseal motion. This hypermobility at the pubic
symphysis can cause pubic bone marrow edema and degeneration
in the pubic symphysis joint and has been shown to be associated
with osteitis pubis,* a term commonly used instead of the long-
standing PRGP before the Doha agreement.? Moreover, a cross-
sectional MRI study demonstrated that the frequency of osteitis
pubis was increased in non-athletic patients with femoroacetabular
impingement syndrome, which is a disease in which the ROM
of the hip are typically limited. The study concluded that further
clinical studies are required to determine whether their MRI results
reflect the clinical findings.'® It was also shown that treatment of
femoroacetabular impingement and hip ROM limitation can resolve
pubic bone marrow edema among competitive soccer players.” In
our study, we showed that hip internal rotation ROM limitation was
independently associated with long-standing pubic-related groin
pain.

The functional internal rotation ROM of the hip joint is crucial,
especially for athletes, with a reported norm of around 30 degrees.?°
In our study, among unilateral long-standing PRGP patients, the
mean hip internal rotation ROM was 16.9° + 1.2° on the painful
side and 17.3° + 1.3° on the contralateral side. On the other hand,
the mean hip internal rotation ROM was not limited in the non-
PRGP group. Lower hip internal rotation ROM on both sides was
observed in patients with long-standing PRGP. Although this finding
suggests a potential biomechanical association, the retrospective
nature of the study does not allow conclusions regarding temporal
sequence or preventive implications. In line with this consideration,
a previous case report obtained improvement of groin pain with
rehabilitation exercises in a football player with femoroacetabular
impingement and limited hip ROM.2!

There is a scarcity of studies evaluating the conditions associated
with long-standing PRGP#2% Although age showed a univariate

association with long-standing PRGP (P = .023), it did not remain
independently associated in the multivariate analysis. Therefore,
age should be interpreted as a potential confounding variable
rather than an independent factor. In another study, the male sex
was found to be associated with athletic pubalgia.>* In our study, we
observed a higher rate of long-standing PRGP in male patients (P
<.001). The loss of significance of age and sex in the multivariate
model suggests that their apparent association with PRGP may be
mediated through hip internal rotation ROM limitation.

Limitations

The current study has several limitations. First, physical activity
level, occupational loading, body mass index, and comorbidities were
not evaluated, which may have influenced hip ROM measurements.
Secondly, only a single measurement was performed each time a
joint was examined. It has been shown that a single measurement
can be as reliable as the average of multiple measurements.?
Nevertheless, multiple measurements might be more reliable in
joints with a larger range of motion, such as the hip joint.2*> Third,
pre-existing comorbidities and body mass index of the patients
were not included in our analysis, which might affect the ROM of
the patients. Additionally, hip morphology (e.g., alpha angle) was
not evaluated, which may partially explain the observed limitations
in hip internal rotation. Fourth, this was a retrospective evaluation,
and therefore, the groups were not randomized.

Conclusion

In conclusion, reduced hip internal rotation ROM was associated
with long-standing PRGP in this retrospective cohort. These
findings may assist clinicians during routine functional evaluation
of patients presenting with groin pain; however, prospective studies
are required to clarify causality. Future studies are warranted,
focusing on whether early enhancement of hip internal rotation
ROM with rehabilitation is useful for preventing the development
of this condition.
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