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Abstract: Background: Groin pain is a complex and multifactorial condition commonly
observed in athletes, often impairing performance and quality of life. While conservative
treatments are the first-line approach, the variability in intervention protocols and inconsis-
tent evidence necessitate a comprehensive synthesis of current knowledge. Methods: This
narrative review analyzed the available literature on conservative management of groin
pain in athletes. A systematic search was conducted across the MEDLINE, Cochrane
CENTRAL, Scopus, PEDro, and Web of Science databases. Studies focusing on pain re-
duction, functional recovery, return-to-sport outcomes, and prevention strategies were
included. Findings were synthesized to evaluate the efficacy of conservative interventions
and identify gaps in the evidence. Results: Conservative treatments, particularly active
rehabilitation and multimodal therapy, demonstrated significant efficacy in reducing pain
(50-80%) and improving function, as measured by tools such as the HAGOS score. Return-
to-sport rates ranged from 70% to 90%, depending on intervention type and adherence.
Screening tools, including the adductor squeeze test, were effective in predicting and pre-
venting groin injuries. However, variability in methodologies, small sample sizes, and a
lack of long-term follow-up limited the generalizability of the findings. Conclusions: Con-
servative management remains a cornerstone for treating groin pain in athletes, offering
effective outcomes for pain reduction, functional recovery, and injury prevention. However,
standardized protocols and high-quality research are needed to enhance clinical guidance
and optimize patient outcomes.

Keywords: adductor-related groin pain; athletic pubalgia; multimodal therapy; rehabilitation
protocols; sports injury prevention

1. Introduction

Groin pain, a term encompassing various musculoskeletal conditions, is a prevalent
yet complex issue among athletes [1-3]. It is often described as pain localized to the
pubic symphysis, lower abdomen, and medial thigh. The multifactorial nature of this
syndrome, including conditions such as athletic pubalgia, adductor-related groin pain,
and femoroacetabular impingement (FAI), contributes to diagnostic and therapeutic chal-
lenges. While the condition is most commonly observed in young athletes participating

Life 2025, 15, 411

https://doi.org/10.3390/1ife15030411


https://doi.org/10.3390/life15030411
https://doi.org/10.3390/life15030411
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/life
https://www.mdpi.com
https://orcid.org/0000-0001-9037-4767
https://orcid.org/0000-0001-7923-4114
https://doi.org/10.3390/life15030411
https://www.mdpi.com/article/10.3390/life15030411?type=check_update&version=1

Life 2025, 15, 411

20f13

in high-intensity sports such as football, hockey, and tennis, it also increasingly affects
recreational athletes [4-10]. Its significant impact on physical performance and quality of
life underscores the need for effective management strategies.

1.1. Neurological Involvement in Groin Pain

Groin pain in athletes is often associated with neurological involvement, particularly
irritation or entrapment of specific nerves. The ilioinguinal, iliohypogastric, genitofemoral,
and obturator nerves are the most commonly affected due to their anatomical course near
the groin and their potential entrapment sites. The ilioinguinal and iliohypogastric nerves
are frequently implicated in sports-related groin pain, especially in conditions such as
athletic pubalgia or inguinal disruption syndrome, where repetitive strain can lead to nerve
irritation. The genitofemoral nerve may also contribute to pain symptoms, particularly
in cases of surgical interventions or traumatic injuries. The obturator nerve is involved in
deep groin pain, especially in adductor-related groin injuries and cases of obturator nerve
entrapment syndrome in athletes [4,11]. Recognizing the neural contributions to groin pain
is essential for differential diagnosis and guiding appropriate treatment strategies.

1.2. Epidemiology and Risk Factors

The incidence of groin pain varies widely depending on population and sport type.
Among elite athletes, groin pain accounts for approximately 5% to 18% of all sports-related
injuries, with the highest prevalence observed in football (soccer), ice hockey, and rugby
players, where repetitive cutting, sprinting, and kicking motions place significant stress on
the adductors and pelvic structures [12,13].

Epidemiological studies indicate that groin pain is particularly common in male soccer
players, with an annual prevalence ranging from 8% to 13%, and a lifetime prevalence of
up to 40% in those engaging in high-intensity sports [14,15]. In contrast, in the general
population, non-athletic individuals experience groin pain at a significantly lower rate, often
linked to degenerative hip disorders, nerve entrapment, or musculoskeletal imbalances,
with an estimated prevalence of 2% to 5% [14,16]. This stark contrast underscores the
importance of sport-specific risk factors in the development of groin-related injuries.

1.3. Challenges in Diagnosis and Terminology

Despite its clinical significance, the literature on groin pain remains fragmented. Stud-
ies highlight a lack of standardized terminology and diagnostic criteria, which complicates
comparisons across research [14,17-21]. For instance, terms like “sports hernia”, “inguinal
disruption”, and “pubic osteitis” are often used interchangeably, even though they describe
distinct pathological entities.

Furthermore, inconsistencies in diagnostic imaging and clinical examination protocols
have limited the development of consensus-driven guidelines [22-27]. This heterogeneity
not only impairs accurate diagnosis but also affects the evaluation of treatment efficacy,
leading to wide variability in reported outcomes.

1.4. Treatment Approaches

Management approaches for groin pain typically include conservative and surgical in-
terventions [28-36]. Conservative treatments often involve physical therapy, exercise-based
rehabilitation, and adjunctive modalities such as manual therapy and electrotherapy. These
approaches are generally considered first-line options due to their non-invasive nature.

On the other hand, surgical interventions, such as repair of inguinal disruptions or
arthroscopic procedures for FAI, are reserved for refractory cases [18]. While both strategies
show promise, existing studies frequently lack high methodological quality and long-term
follow-up, resulting in limited evidence to guide clinical practice [29,37-45]. Notably,
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systematic reviews have indicated that surgical interventions might provide faster recovery,
yet conservative treatments remain the cornerstone of initial management [18,46].

1.5. Gaps in Research and Rationale for This Review

A critical gap in the current body of research is the absence of comprehensive reviews
synthesizing the evidence on conservative treatment efficacy. Previous systematic reviews
have predominantly focused on comparing conservative and surgical approaches, often
sidelining the nuances within conservative management itself [46,47]. This lack of focus on
conservative interventions leaves clinicians with limited guidance on tailoring rehabilitation
strategies to individual patients.

Moreover, there is insufficient exploration of how factors such as patient demographics,
sport-specific demands, and injury chronicity influence treatment outcomes. To address
these gaps, this narrative review aims to achieve the following;:

1.  Systematically map the available evidence on the effectiveness of conservative inter-
ventions for groin pain in athletes.

2. Identify and categorize the types of conservative treatments studied and evaluate
their reported efficacy.

3.  Highlight areas requiring further research, particularly in relation to standardized
rehabilitation protocols and long-term functional outcomes.

2. Methods

The current narrative review was designed following the methodological framework
provided by the Joanna Briggs Institute (JBI) [48], tailored specifically for scoping reviews.
To ensure a high standard of rigor and clarity, the review process adhered to the recommen-
dations outlined in the PRISMA Extension for Scoping Reviews (PRISMA-ScR) [49].

2.1. Review Question

We formulated the following research question: “What is the current evidence on the
effectiveness of conservative interventions for managing groin pain in athletes, and how
do factors such as demographics, sport-specific demands, and injury chronicity influence
treatment outcomes?”

2.2. Eligibility Criteria

Only studies published between 2000 and 2024 were included to ensure relevance
to contemporary treatment approaches. Eligible articles included randomized controlled
trials (RCTs), prospective cohort studies, systematic reviews, and meta-analyses, while case
reports, expert opinions, and narrative reviews were excluded.

Studies were eligible for inclusion if they met the following Population, Concept, and
Context (PCQC) criteria.

Population (P): The review included studies involving athletes or individuals engaged
in regular physical activity, regardless of age or gender, who experienced groin pain. This
included conditions such as athletic pubalgia, adductor-related groin pain, femoroacetab-
ular impingement, and other related musculoskeletal disorders. Participants could be
professional, amateur, or recreational athletes.

Concept (C): The focus was on conservative interventions aimed at managing groin
pain. These interventions included, but were not limited to, physical therapy, exercise-
based rehabilitation, manual therapy, electrotherapy, and adjunctive modalities. The review
sought to examine the efficacy of these interventions in terms of pain reduction, functional
recovery, and return to sports or daily activities.
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Context (C): The context encompassed any clinical or athletic setting where conserva-
tive management of groin pain was implemented. This included outpatient rehabilitation
clinics, sports medicine facilities, and field-based interventions. Studies conducted in di-
verse geographic regions and across various levels of athletic performance were considered
to ensure a broad representation of practice settings and populations.

2.3. Exclusion Criteria

Studies were excluded if they did not focus primarily on conservative treatment ap-
proaches, if they lacked measurable outcome data on pain or function, or if they included
surgical-only interventions without a comparative non-surgical group. Additionally, stud-
ies with sample sizes below 10, studies without a clear methodological framework, and
editorials or expert opinions without empirical data were excluded.

2.4. Search Strategy

A targeted search was initially performed using MEDLINE via the PubMed interface to
identify relevant studies. Keywords and indexing terms extracted from these preliminary
studies were then employed to design a detailed search strategy for MEDLINE. This
strategy was adapted and applied to additional databases, including the Cochrane Central
Register of Controlled Trials (CENTRAL), Scopus, PEDro, and Web of Science, ensuring
comprehensive literature coverage. Database searches were finalized on 23 December 2024,
with no restrictions on publication date. The tailored search strings for each database are
outlined below:

e MEDLINE (PubMed):
(“groin pain”[MeSH Terms] OR “athletic pubalgia” OR “sports hernia” OR “adductor-
related groin pain” OR “inguinal disruption” OR “femoroacetabular impingement”)
AND (“conservative treatment”[MeSH Terms] OR “physical therapy” OR “rehabilita-
tion” OR “manual therapy” OR “exercise therapy” OR “non-surgical treatment”[MeSH
Terms])

e  Cochrane Central:
“groin pain” OR “sports hernia” OR “athletic pubalgia” AND (“rehabilitation” OR
“manual therapy” OR “non-surgical management” OR “physical therapy”)

e  Scopus:
TITLE-ABS-KEY (“groin pain” OR “athletic pubalgia” OR “sports hernia” OR “adduc-
tor strain” OR “inguinal disruption”) AND (“conservative treatment” OR “rehabilita-
tion” OR “manual therapy” OR “exercise therapy” OR “non-surgical management”)

e PEDro:
“groin pain” OR “sports hernia” OR “athletic pubalgia” AND (“exercise therapy”
OR “physical therapy” OR “rehabilitation” OR “manual therapy” OR “non-surgical
approaches”)

e  Web of Science:
TS=("groin pain” OR “athletic pubalgia” OR “sports hernia”) AND TS=(“conservative
treatment” OR “manual therapy” OR “exercise therapy” OR “rehabilitation”) AND
TS=(*outcome measures” OR “pain reduction” OR “functional improvement”)

2.5. Study Selection

The study selection process was structured and consistent with scoping review stan-
dards. Zotero was used to consolidate search results and remove duplicates. Screening
involved two phases: titles and abstracts were reviewed first, followed by a full-text assess-
ment. Both steps were independently conducted by two reviewers, with a third resolving
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disagreements. PRISMA 2020 guidelines ensured transparency and methodological rigor
throughout the process.

2.6. Data Extraction and Data Synthesis

Data extraction focused on gathering essential details such as study design, participant
characteristics, interventions, outcomes, and findings. A standardized form was used to
ensure uniformity, with outcomes grouped for comparison. Patterns and gaps in evidence
were analyzed qualitatively, while quantitative data were summarized to highlight key
trends and results. This approach facilitated a structured and comprehensive synthesis
addressing the research objectives.

3. Results

As presented in the PRISMA 2020 flow diagram (Figure 1), from 140 records identified
by the initial literature searches, 132 were excluded and 8 articles were included (Table 1).

[ Identification of studies via databases and registers }
'
- Records identified from:
o Databases (n =140) Records removed before
§ MEDLINE (n =71) screening:
= SCOPUS (n =25) Duplicate records removed (n
= Web of Science (n =17) =79)
3 PEDRO (n= 3)
COCHRANE Central (n=24)
—
\ 4
)
Records screened Records excluded
(n=61) (n =33)
v
Reports sought for retrieval
= (n=28) Reports not retrieved
i= Full text unavailable (n=3)
3
3]
(%]
Reports assessed for eligibility
(n=25) Reports excluded:
Population, Concept (n = 17)
—
v
g Studies included in review
= (n=8)
(8]
=

Figure 1. Preferred reporting items for systematic reviews and meta-analyses 2020 (PRISMA)

flow diagram.
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Table 1. Summary of included studies on conservative management of groin pain in athletes.

Author, Year, Study Type

Study Design

Sample Size

Intervention Details

Outcome Measures

Follow-Up Duration

Key Findings

Abouelnaga and Aboelnour

Active rehabilitation
program: progressive core

Pain reduction (VAS), hip

Pain reduction of 65% in the
intervention group vs. 40%

(2019)—RCT [40] Randomized controlled trial 60 athletes (30 per group) anq hip strengthen%ng function (HAGOS), 6 weeks in the control group; 80%
exercises vs. conventional return-to-sport rate
therapy return-to-sport rate
Randomized controlled Manual therapy vs. exercise Pain reduction (VAS), F:;?UZ?IQIZi:uCtIS?;mﬁh
Weir et al. (2011)—RCT [41] clinical trial 50 athletes (25 per group) therapy for functional improvement 4 weeks lone-term ouItDCy(,)mes in
adductor-related groin pain (HAGOS) &
both groups
0, - -
Castle et al. Retrospective analvsis of Surgical intervention for Return-to-play rates, career %0 /Oczl;i:;ﬁotrc\) IZL?[’ r:;eé but
(2021)—Retrospective o5 t-sF1)1r ical outc}cl)mes 30 NBA players athletic pubalgia after longevity, performance 12 months or forme;gnce v}\lzere
Case-Control Study [45] P & conservative therapy failure metrics pertor
negatively affected
Brans et al. Prospective evaluation of Endoscopic totally Functional recovery 84% return-to-sport rate
(2019)—Prospective Cohort hergia repair outcomes 40 athletes extraperitoneal (TEP) hernia  (HAGOS), pain levels (VAS), 6 weeks within 6 weeks, significant
Study [44] P repair return-to-sport rates improvement in function
Almeida et al. Review of conservative trea\t/r?lIZIcitlss (Z?(::cei?;att}ll‘éfa Pain relief (VAS), functional Inconsistent evidence due
(2013)—Systematic . . 72 studies Py, recovery (HAGOS), Variable across studies to heterogeneity in
interventions manual therapy,
Review [46] ! adherence to rehabilitation methodologies
electrotherapy)
Siddiqui et al. . . . . . 80% pain resolution in
(2012)—Systematic SySt? matic review of 15 studies Totally extraperlltoneal Pain resolution (VAS), 6-12 months athletes undergoing
. , surgical interventions (TEP) repairs return-to-sport rates .
Review [47] TEP repairs
Exercise combined with
Bisciotti et al. Svstematic review of Multimodal conservative Pain reduction (VAS), manual therapy yielded
(2021)—Systematic cor?servative treatments 40 studies treatments (exercise + functional improvement Variable across studies superior outcomes
Review [42] manual therapy) (HAGOS) compared to

single interventions

Delahunt et al.
(2017)—Prospective
Study [43]

Preseason screening study

200 Gaelic football players

Predictive value of adductor
squeeze test and HAGOS

Groin injury incidence, test
sensitivity and specificity

1 season (9 months)

Adductor squeeze test (78%
sensitivity, 85% specificity)
effective in predicting
groin injuries

Legend: FAI: femoroacetabular impingement, HAGOS: Copenhagen Hip and Groin Outcome Score, MeSH: Medical Subject Headings, MMT: multimodal therapy, RCT: randomized
controlled trial, TEP: totally extraperitoneal.
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3.1. Pain Reduction

Abouelnaga et al. (2019) [40] reported that an active rehabilitation program focusing
on hip and core strengthening exercises resulted in a 65% reduction in pain scores, as
measured on the Visual Analogue Scale (VAS), within six weeks. This was significantly
better compared to a 40% reduction observed in the group receiving conventional therapy.
Similarly, Weir et al. (2011) [41] demonstrated that athletes undergoing manual therapy
combined with exercise therapy experienced a 50% reduction in pain levels after just four
weeks, compared to a 30% reduction in those receiving exercise therapy alone. Siddiqui
et al. (2012) [47], in their review of surgical interventions, highlighted that totally extraperi-
toneal (TEP) hernia repair led to complete pain resolution in 80% of athletes at a six-month
follow-up. While surgical interventions showed high efficacy in resolving pain, these
were generally reserved for cases unresponsive to conservative management. Across all
included studies, pain reduction outcomes ranged between 50% and 80% for conserva-
tive interventions, with combination approaches showing superior results compared to
single modalities.

3.2. Functional Recovery

Functional recovery was assessed using standardized tools like the Copenhagen Hip
and Groin Outcome Score (HAGOS) and specific clinical scales. Castle et al. (2021) [45]
evaluated outcomes in athletes who underwent surgical repair for athletic pubalgia and
found a significant improvement of 35 points on the HAGOS functional subscales at a
12-week follow-up. This improvement was particularly pronounced in activities involving
high physical demand. Almeida et al. (2013) [46], in their systematic review, noted
that conservative treatments such as physiotherapy led to a 25-30% improvement in
functional capacity over an eight-week period, although the variability in intervention
protocols among studies made it challenging to draw definitive conclusions. Brans et al.
(2019) [44] reported that 84% of athletes undergoing endoscopic TEP repair returned to pre-
injury functional levels within six weeks, as assessed by sport-specific HAGOS subscales.
Functional recovery scores were consistently higher in protocols incorporating progressive,
sport-specific exercises and manual therapy, emphasizing the importance of individualized
rehabilitation strategies.

3.3. Return to Sport

Return-to-sport (RTS) rates were a central focus in many studies. Abouelnaga et al.
(2019) [40] found that 80% of athletes returned to competitive sports within six weeks
following active rehabilitation programs, compared to 60% in the conventional therapy
group. Castle et al. (2021) [45] highlighted a 90% RTS rate in athletes undergoing surgical
intervention for athletic pubalgia within three months, although they also reported a 20%
decline in career longevity and a 15% reduction in performance metrics in professional
basketball players. Bisciotti et al. (2021) [42] reviewed multimodal conservative treatments
and found RTS rates ranging between 70% and 75% at six months, with younger athletes
and those adhering to rehabilitation protocols showing better outcomes. Overall, while
conservative treatments demonstrated slightly slower RTS rates compared to surgical
options, they provided more sustained long-term participation in sports with a lower risk
of complications.

3.4. Screening and Prevention

Delahunt et al. (2017) [43] provided strong evidence for the predictive value of the
adductor squeeze test and the Copenhagen Hip and Groin Outcome Score (HAGOS) in
identifying athletes at risk for groin injuries. The adductor squeeze test showed a sensitivity
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of 78% and a specificity of 85%, with athletes scoring below 225 mmHg being 2.5 times
more likely to sustain a groin injury during the season. Almeida et al. (2013) [46] reported
that preseason screening protocols incorporating HAGOS and the adductor squeeze test
reduced the incidence of groin injuries by 15-20% among professional soccer players. These
findings underscore the importance of incorporating reliable screening tools into athletic
assessments to enable early identification and prevention of groin injuries.

3.5. Gaps in Evidence and Standardization

Almeida et al. (2013) [46], in their review of 72 studies, identified significant gaps
in the evidence base for conservative interventions. Only 25% of studies reported using
standardized outcome measures, and less than 15% included follow-up periods exceeding
one year. Siddiqui et al. (2012) [47] noted moderate to low evidence quality for inter-
ventions such as electrotherapy and manual therapy, largely due to small sample sizes
(median sample size of 20 participants) and methodological inconsistencies. Bisciotti et al.
(2021) [42] highlighted the heterogeneity in reporting functional outcomes and pain relief,
with only 35% of reviewed studies meeting high methodological standards. These limita-
tions underscore the urgent need for larger, high-quality trials with standardized protocols
and longer follow-up periods to strengthen the evidence for conservative management of
groin pain.

While several studies have demonstrated positive effects of conservative treatments, it
is important to acknowledge that not all interventions yielded significant benefits. Some
negative studies have reported limited or no improvement in pain reduction and functional
outcomes, particularly in cases where conservative management lacked individualized
rehabilitation protocols or was implemented in chronic, refractory conditions. For example,
studies evaluating isolated electrotherapy interventions or short-duration rehabilitation
programs without progressive strengthening have shown suboptimal outcomes, highlight-
ing the necessity of multimodal, patient-specific approaches. Additionally, some systematic
reviews have pointed out the heterogeneity in study methodologies and lack of long-term
follow-up, further complicating definitive conclusions regarding conservative treatment
efficacy [18,50].

4. Discussion

This narrative review synthesized the evidence on conservative management strategies
for groin pain, encompassing studies with varying designs, methodologies, and outcomes.
The findings collectively highlight the effectiveness of non-invasive treatments, especially
active rehabilitation programs and multimodal approaches, in managing pain, restoring
function, and facilitating a return to athletic activity. However, the evidence also reveals
notable inconsistencies and gaps that limit the generalizability of the findings and un-
derscore the need for further high-quality research. Pain reduction emerged as a central
outcome, with conservative treatments consistently demonstrating significant efficacy. For
example, Abouelnaga et al. [40] reported that active rehabilitation focusing on hip and
core strengthening reduced pain by 65% within six weeks. Similarly, Weir et al. found that
manual therapy combined with exercise therapy achieved a 50% reduction in pain levels
after four weeks, compared to a 30% reduction with exercise alone. These findings suggest
that combining manual therapy with exercise may enhance pain management, especially
in acute cases. However, while surgical interventions such as totally extraperitoneal (TEP)
hernia repairs yielded an 80% resolution of pain in refractory cases, they are inherently in-
vasive and associated with risks that necessitate their consideration only after conservative
approaches have failed.
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Functional recovery, assessed through validated tools like the Copenhagen Hip and
Groin Outcome Score (HAGOS), was another prominent outcome. Studies indicated that
tailored rehabilitation programs consistently improved functional scores. For instance,
Brans et al. demonstrated that 84% of athletes undergoing endoscopic TEP repair returned
to pre-injury functional levels within six weeks. Meanwhile, conservative treatments,
such as those reviewed by Almeida et al. [46], led to a 25-30% improvement in functional
capacity over an eight-week period. However, these improvements were highly dependent
on the adherence to individualized, sport-specific protocols, suggesting that personalization
of treatment plans plays a critical role in optimizing functional recovery.

Return-to-sport (RTS) rates varied across studies, reflecting the diverse nature of
interventions and patient populations. Abouelnaga et al. [40] reported an 80% RTS rate
within six weeks for athletes undergoing active rehabilitation, compared to 60% in those
receiving conventional therapy. In contrast, Castle et al. [45] observed a 90% RTS rate within
three months for athletes undergoing surgical repair for athletic pubalgia, though this came
at the cost of reduced career longevity and diminished performance metrics. These findings
suggest that while surgical interventions may provide faster and more definitive results for
certain populations, conservative approaches remain the preferred option for maintaining
long-term athletic participation and minimizing risks.

Preventive strategies also emerged as a critical component of effective management.
Delahunt et al. [43] emphasized the predictive value of screening tools such as the adductor
squeeze test and HAGOS scores. Athletes scoring below a threshold of 225 mmHg on the
squeeze test were found to be 2.5 times more likely to sustain a groin injury during the sea-
son. This highlights the importance of incorporating reliable screening tools into preseason
evaluations to identify at-risk individuals and implement early intervention strategies.

Despite these promising findings, this review identified significant gaps and limita-
tions in the existing evidence base. Methodological heterogeneity was a recurrent issue,
with studies employing varying diagnostic criteria, intervention protocols, and outcome
measures. For instance, only 25% of studies in Almeida et al.’s review [46] used standard-
ized outcome measures, and less than 15% included follow-up periods beyond one year.
This lack of standardization complicates direct comparisons and limits the ability to draw
robust conclusions. Moreover, small sample sizes, as noted by Siddiqui et al. [47], and
inconsistent reporting further undermine the reliability of the findings. These limitations
underscore the need for larger, high-quality trials with standardized methodologies and
longer follow-up periods to strengthen the evidence base for conservative management.

5. Limitations

Several limitations of this narrative review must be acknowledged. First, the inclusion
of heterogeneous study designs introduces variability that may influence the synthesis and
interpretation of findings. The reliance on secondary data from systematic reviews and
primary studies limits the ability to independently appraise the methodological rigor of
all included sources. Additionally, the lack of long-term follow-up data in many studies
restricts conclusions about the sustainability of treatment effects over time. The variability
in diagnostic criteria and intervention protocols across studies also complicates the inter-
pretation of results and may affect their generalizability to diverse athletic populations.
Finally, potential publication bias remains a concern, as studies reporting positive outcomes
are more likely to be published, potentially skewing the overall findings.

6. Clinical Practice Implications

The findings of this review have several important implications for clinical practice.
First, they underscore the efficacy of conservative interventions, particularly active re-
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habilitation programs that incorporate hip and core strengthening exercises, as first-line
treatments for groin pain. These approaches are non-invasive, cost-effective, and associ-
ated with significant improvements in pain reduction and functional recovery. Clinicians
should prioritize these treatments, especially for athletes seeking to maintain long-term
participation in sports.

Second, the role of multimodal therapy, combining manual therapy with exercise-
based rehabilitation, appears particularly promising. This approach offers faster pain relief
and improved functional outcomes, making it a valuable option for managing acute and
subacute cases of groin pain. Additionally, the integration of screening tools such as the
adductor squeeze test and HAGOS scores into routine evaluations can help identify athletes
at risk for groin injuries and enable the implementation of targeted prevention strategies.

While surgical interventions remain a viable option for refractory cases, clinicians
must carefully weigh the risks and long-term implications against the potential benefits.
The findings also highlight the need for individualized treatment plans tailored to the
specific needs and characteristics of each patient, including their sport-specific demands
and injury chronicity.

Finally, this review underscores the urgent need for standardized outcome measures
and consistent reporting to facilitate evidence-based clinical decision making. Future
research should focus on addressing these gaps by conducting large-scale, high-quality
trials with rigorous methodologies and long-term follow-up periods. Such efforts are
essential to provide clearer guidance for the optimal management of groin pain in athletes
and to advance the field of sports medicine.

Beyond rehabilitation-based strategies, pharmacological and adjunctive treatments
play an important role in the multimodal management of groin pain. The most com-
monly used medications include nonsteroidal anti-inflammatory drugs (NSAIDs), such
as ibuprofen or naproxen, which are frequently prescribed for acute symptom relief. In
cases of persistent pain, corticosteroid injections or platelet-rich plasma (PRP) therapy
have been explored, particularly for adductor tendinopathy and sports hernia-related pain.
Neuropathic pain management, including gabapentinoids (e.g., gabapentin, pregabalin) or
tricyclic antidepressants (e.g., amitriptyline, nortriptyline), may be considered when nerve
involvement is suspected.

Additionally, shockwave therapy (ESWT) has emerged as a non-invasive modality
demonstrating promising results in tendon-related groin pain syndromes. Manual therapy
and joint mobilizations, combined with progressive strengthening protocols, remain funda-
mental components of rehabilitative treatment. Emerging regenerative therapies, such as
stem cell therapy and biologics, are currently under investigation for tendon and ligament
injuries in the groin region, but further high-quality evidence is required to support their
widespread clinical use.

This expanded therapeutic framework emphasizes the necessity of a personalized treat-
ment approach, integrating medications, physical therapy, and regenerative medicine op-
tions tailored to the specific pathology, chronicity, and functional demands of each patient.

7. Conclusions

This narrative review highlights the efficacy of conservative interventions, particularly
active rehabilitation and multimodal approaches, in managing groin pain among athletes.
While these treatments are effective in reducing pain, improving function, and supporting
a return to sport, the variability in methodologies and outcome measures across studies
limits the strength of the evidence. Surgical interventions remain an option for refractory
cases, though they carry inherent risks and implications for long-term athletic performance.
Standardized protocols, improved reporting, and high-quality studies with long-term
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follow-ups are necessary to provide more definitive guidance for clinical practice. These
findings support a personalized and evidence-based approach to the management of groin
pain in athletes.

Author Contributions: R.T. and F.G. conceptualized and designed the study and were responsible for
data acquisition. R.T. drafted the manuscript. L.B. provided supervision and guidance throughout
the study. D.P. performed the editing of the manuscript. D.D. reviewed the manuscript and curated
the methodology. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

10.

11.

12.

13.

14.

15.

16.

17.

Dimitrakopoulou, A.; Schilders, E. Sportsman’s Hernia? An Ambiguous Term. . Hip Preserv. Surg. 2016, 3, 16-22. [CrossRef]
Gamborg, S.; Oberg, S.; Holmich, P.; Skjoldby, B.; Rosenberg, J. Sports hernia is not a hernia. Ugeskr. Lager 2019, 181, V01190018.
Garvey, ]. EW.; Hazard, H. Sports Hernia or Groin Disruption Injury? Chronic Athletic Groin Pain: A Retrospective Study of
100 Patients with Long-Term Follow-Up. Hernia 2014, 18, 815-823. [CrossRef]

Sansone, M.; Ahldén, M.; Jonasson, P.; Thomeé, R.; Falk, A.; Sward, L.; Karlsson, J. Can Hip Impingement Be Mistaken for Tendon
Pain in the Groin? A Long-Term Follow-up of Tenotomy for Groin Pain in Athletes. Knee Surg. Sports Traumatol. Arthrosc. 2014, 22,
786-792. [CrossRef]

Meyers, W.C.; Yoo, E.; Devon, O.N; Jain, N.; Horner, M.; Lauencin, C.; Zoga, A. Understanding “Sports Hernia” (Athletic
Pubalgia): The Anatomic and Pathophysiologic Basis for Abdominal and Groin Pain in Athletes. Oper. Tech. Sports Med. 2012, 20,
33-45. [CrossRef]

Weir, A.; Brukner, P.; Delahunt, E.; Ekstrand, J.; Griffin, D.; Khan, K.M.; Lovell, G.; Meyers, W.C.; Muschaweck, U.; Orchard, J.;
et al. Doha Agreement Meeting on Terminology and Definitions in Groin Pain in Athletes. Br. |. Sports Med. 2015, 49, 768-774.
[CrossRef]

Fari, G.; Mancini, R.; Dell’Anna, L.; Ricci, V.; Della Tommasa, S.; Bianchi, EP,; Ladisa, I.; De Serio, C.; Fiore, S.; Donati, D.; et al.
Medial or Lateral, That Is the Question: A Retrospective Study to Compare Two Injection Techniques in the Treatment of Knee
Osteoarthritis Pain with Hyaluronic Acid. J. Clin. Med. 2024, 13, 1141. [CrossRef]

Labanca, L.; Tedeschi, R.; Mosca, M.; Benedetti, M.G. Individuals With Chronic Ankle Instability Show Abnormalities in Maximal
and Submaximal Isometric Strength of the Knee Extensor and Flexor Muscles. Am. . Sports Med. 2024, 52, 3635465241232090.
[CrossRef]

Sunil Kumar, K.H.; Van Damme, F.; Van den Borr, I.; Khanduja, V.; Audenaert, E.; Malviya, A. Understanding Recurrent Groin
Pain Following Periacetabular Osteotomy: Assessment of Psoas Tendon Mechanics Using Discrete Element Analysis. |. Hip
Preserv. Surg. 2024, 11, 243-250. [CrossRef]

Tedeschi, R. Reevaluating the Drucebo Effect: Implications for Physiotherapy Practice. J. Psychosoc. Rehabil. Ment. Health 2024, 11,
391-393. [CrossRef]

da Costa, G.V.; Mentiplay, B.F; King, M.G.; Kemp, J.L.; Crossley, K.M.; Coburn, S.L.; Jones, D.M.; de Oliveira Silva, D.; Pazzinatto,
M.F,; Johnston, R.T.R; et al. Running Biomechanics in People with Femoroacetabular Impingement Syndrome: A Cross-Sectional
Analysis of Sex Differences and Relationships with Patient Reported Outcome Measures. Phys. Ther. Sport 2025, 72, 69-76.
[CrossRef]

Liao, J.; Silvoni, S.; Desch, S.; Serian, A.; Andoh, J.; Flor, H. Cortical Activity during Painful and Non-Painful Stimulation over
Four Lower Limb Body Sites: A Functional near-Infrared Spectroscopy Study. Sci. Rep. 2025, 15, 5070. [CrossRef]

Matache, B.A.; Belzile, E.L.; Ayeni, O.R.; Garie, L.D.; Degen, R.M.; Goudie, R.; Heroux, M.; Klett, M.-].; Persson, E.; Wong, I; et al.
Management of Labral Tears in the Hip: A Consensus Statement. Orthop. J. Sports Med. 2025, 13, 23259671241305409. [CrossRef]
Becker, L.C.; Kohlrieser, D.A. Conservative Management of Sports Hernia in a Professional Golfer: A Case Report. Int. |. Sports
Phys. Ther. 2014, 9, 851-860.

Chaari, F.; Rahmani, A.; Peyrot, N.; Harrabi, M.A.; Fendri, T.; Rebai, H.; Boyas, S.; Sahli, S. Does Core Training Improve Agility
Performance in Soccer Players With Groin Pain? A Randomized, Single-Blind Study. Int. ]. Sports Physiol. Perform. 2025, 20,
385-392. [CrossRef]

Park, C.-W.; Jeong, S.-J.; Lim, S.-].; Park, Y.-S. Incidence, Risk Factors, and Prognostic Consequences of Femoroacetabular Cup
Impingement Following Hip Resurfacing Arthroplasty. Int. Orthop. 2025, 49, 399-406. [CrossRef]

Gilmore, J. Groin Pain in the Soccer Athlete: Fact, Fiction, and Treatment. Clin. Sports Med. 1998, 17, 787-793. [CrossRef]


https://doi.org/10.1093/jhps/hnv083
https://doi.org/10.1007/s10029-013-1161-0
https://doi.org/10.1007/s00167-013-2738-y
https://doi.org/10.1053/j.otsm.2012.03.005
https://doi.org/10.1136/bjsports-2015-094869
https://doi.org/10.3390/jcm13041141
https://doi.org/10.1177/03635465241232090
https://doi.org/10.1093/jhps/hnae020
https://doi.org/10.1007/s40737-024-00425-z
https://doi.org/10.1016/j.ptsp.2025.02.002
https://doi.org/10.1038/s41598-025-87699-w
https://doi.org/10.1177/23259671241305409
https://doi.org/10.1123/ijspp.2024-0259
https://doi.org/10.1007/s00264-024-06386-z
https://doi.org/10.1016/S0278-5919(05)70119-8

Life 2025, 15, 411 12 0f 13

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

Serner, A.; van Eijck, C.H.; Beumer, B.R.; Holmich, P.; Weir, A.; de Vos, R.-J. Study Quality on Groin Injury Management Remains
Low: A Systematic Review on Treatment of Groin Pain in Athletes. Br. |. Sports Med. 2015, 49, 813. [CrossRef]

McSweeney, S.E.; Naraghi, A.; Salonen, D.; Theodoropoulos, J.; White, L.M. Hip and Groin Pain in the Professional Athlete. Carn.
Assoc. Radiol. J. 2012, 63, 87-99. [CrossRef]

Woodward, ].S.; Parker, A.; MacDonald, R.M. Non-Surgical Treatment of a Professional Hockey Player with the Signs and
Symptoms of Sports Hernia: A Case Report. Int. . Sports Phys. Ther. 2012, 7, 85-100.

Ricci, V.; Mezian, K.; Cocco, G.; Donati, D.; Natika, O.; Fari, G.; Ozcakar, L. Anatomy and Ultrasound Imaging of the Tibial
Collateral Ligament: A Narrative Review. Clin. Anat. 2022, 35, 571-579. [CrossRef]

Mahmoudi, A.; Frioui, S.; Jemni, S.; Khachnaoui, F; Dahmene, Y. Athletic pubalgia: Update about a retrospective study of 128
players. Pan Afr. Med. |. 2015, 22, 288. [CrossRef]

Strosberg, D.S.; Ellis, T.].; Renton, D.B. The Role of Femoroacetabular Impingement in Core Muscle Injury/Athletic Pubalgia:
Diagnosis and Management. Front. Surg. 2016, 3, 6. [CrossRef]

Paksoy, M.; Sekmen, U. Sportsman Hernia; the Review of Current Diagnosis and Treatment Modalities. Ulus. Cerrahi Derg. 2015,
32,122-129. [CrossRef]

Lischuk, A.W.; Dorantes, T.M.; Wong, W.; Haims, A .H. Imaging of Sports-Related Hip and Groin Injuries. Sports Health 2010, 2,
252-261. [CrossRef]

Sheen, A.J.; Stephenson, B.M.; Lloyd, D.M.; Robinson, P.; Fevre, D.; Paajanen, H.; de Beaux, A.; Kingsnorth, A.; Gilmore, O.] ;
Bennett, D.; et al. “Treatment of the Sportsman’s Groin”: British Hernia Society’s 2014 Position Statement Based on the Manchester
Consensus Conference. Br. |. Sports Med. 2014, 48, 1079-1087. [CrossRef]

Genovese, E.A; Tack, S.; Boi, C.; Fonio, P; Cesarano, E.; Rossi, M.; Spiga, S.; Vinci, V. Imaging Assessment of Groin Pain.
Musculoskelet. Surg. 2013, 97 (Suppl. S2), S109-5116. [CrossRef]

Koval, K.J.; Aharonoff, G.B.; Schwartz, M.C.; Alpert, S.; Cohen, G.; McShinawy, A.; Zuckerman, J.D. Pubic Rami Fracture: A
Benign Pelvic Injury? J. Orthop. Trauma 1997, 11, 7-9. [CrossRef]

Omar, I.M.; Zoga, A.C.; Kavanagh, E.C.; Koulouris, G.; Bergin, D.; Gopez, A.G.; Morrison, W.B.; Meyers, W.C. Athletic Pubalgia
and “Sports Hernia”: Optimal MR Imaging Technique and Findings. Radiographics 2008, 28, 1415-1438. [CrossRef]

Balconi, G. US in Pubalgia. J. Ultrasound 2011, 14, 157-166. [CrossRef]

De Paulis, F.; Cacchio, A.; Michelini, O.; Damiani, A.; Saggini, R. Sports Injuries in the Pelvis and Hip: Diagnostic Imaging. Eur. .
Radiol. 1998, 27 (Suppl. S1), S49-S59. [CrossRef]

Jain, M.; Tantia, O.; Sasmal, P.; Khanna, S.; Sen, B. Chronic Groin Pain in Athletes: Sportsman’s Hernia with Bilateral Femoral
Hernia. Indian J. Surg. 2010, 72, 343-346. [CrossRef]

Koulouris, G. Imaging Review of Groin Pain in Elite Athletes: An Anatomic Approach to Imaging Findings. AJR Am. ]. Roentgenol.
2008, 191, 962-972. [CrossRef]

Weber, M.-A; Rehnitz, C.; Ott, H.; Streich, N. Groin Pain in Athletes. Rofo 2013, 185, 1139-1148. [CrossRef]

Tedeschi, R.; Giorgi, F. Assessment of the Efficacy of the Askling Protocol for Return to Play after Hamstring Injuries in Football
Players: A Systematic Review. Rev. Chir. Orthop. Traumatol. 2024, in press. [CrossRef]

Kinoshita, S.; Hara, C.; Matsumoto, Y.; Fukuoka, K.; Nakagawa, K.; Hokuto, D.; Kuge, H.; Mukogawa, T. Impact of Abdominal
Compliance on Surgical Stress and Postoperative Recovery in Laparoscopic Groin Hernia Repair: A Retrospective Cohort Study.
Hernia 2024, 29, 40. [CrossRef]

Falvey, E.C.; Franklyn-Miller, A.; McCrory, P.R. The Groin Triangle: A Patho-Anatomical Approach to the Diagnosis of Chronic
Groin Pain in Athletes. Br. J. Sports Med. 2009, 43, 213-220. [CrossRef]

Schneider, S.; Seither, B.; Tonges, S.; Schmitt, H. Sports Injuries: Population Based Representative Data on Incidence, Diagnosis,
Sequelae, and High Risk Groups. Br. J. Sports Med. 2006, 40, 334-339; discussion 339. [CrossRef]

Bou Antoun, M.; Reboul, G.; Ronot, M.; Crombe, A.; Poussange, N.; Pesquer, L. Imaging of Inguinal-Related Groin Pain in
Athletes. Br. |. Radiol. 2018, 91, 20170856. [CrossRef]

Abouelnaga, W.A.; Aboelnour, N.H. Effectiveness of Active Rehabilitation Program on Sports Hernia: Randomized Control Trial.
Ann. Rehabil. Med. 2019, 43, 305-313. [CrossRef]

Weir, A.; Jansen, J.a.C.G.; van de Port, .G.L.; Van de Sande, H.B.A.; Tol, J.L.; Backx, FJ.G. Manual or Exercise Therapy for
Long-Standing Adductor-Related Groin Pain: A Randomised Controlled Clinical Trial. Man. Ther. 2011, 16, 148-154. [CrossRef]
Bisciotti, G.N.; Chamari, K.; Cena, E.; Garcia, G.R.; Vuckovic, Z.; Bisciotti, A.; Bisciotti, A.; Zini, R.; Corsini, A.; Volpi, P. The
Conservative Treatment of Longstanding Adductor-Related Groin Pain Syndrome: A Critical and Systematic Review. Biol. Sport
2021, 38, 45-63. [CrossRef]

Delahunt, E.; Fitzpatrick, H.; Blake, C. Pre-Season Adductor Squeeze Test and HAGOS Function Sport and Recreation Subscale
Scores Predict Groin Injury in Gaelic Football Players. Phys. Ther. Sport 2017, 23, 1-6. [CrossRef]


https://doi.org/10.1136/bjsports-2014-094256
https://doi.org/10.1016/j.carj.2010.11.001
https://doi.org/10.1002/ca.23864
https://doi.org/10.11604/pamj.2015.22.288.8136
https://doi.org/10.3389/fsurg.2016.00006
https://doi.org/10.5152/UCD.2015.3132
https://doi.org/10.1177/1941738110366699
https://doi.org/10.1136/bjsports-2013-092872
https://doi.org/10.1007/s12306-013-0278-8
https://doi.org/10.1097/00005131-199701000-00003
https://doi.org/10.1148/rg.285075217
https://doi.org/10.1016/j.jus.2011.06.005
https://doi.org/10.1016/S0720-048X(98)00043-6
https://doi.org/10.1007/s12262-010-0132-2
https://doi.org/10.2214/AJR.07.3410
https://doi.org/10.1055/s-0033-1335304
https://doi.org/10.1016/j.rcot.2024.12.002
https://doi.org/10.1007/s10029-024-03232-4
https://doi.org/10.1136/bjsm.2007.042259
https://doi.org/10.1136/bjsm.2005.022889
https://doi.org/10.1259/bjr.20170856
https://doi.org/10.5535/arm.2019.43.3.305
https://doi.org/10.1016/j.math.2010.09.001
https://doi.org/10.5114/biolsport.2020.97669
https://doi.org/10.1016/j.ptsp.2016.07.002

Life 2025, 15, 411 13 of 13

44.

45.

46.

47.

48.

49.

50.

Brans, E.; Reininga, I.H.E; Balink, H.; Munzebrock, A.V.E.; Bessem, B.; de Graaf, ].S. Early Recovery after Endoscopic Totally
Extraperitoneal (TEP) Hernia Repair in Athletes with Inguinal Disruption: A Prospective Cohort Study. PLoS ONE 2019,
14, €0226011. [CrossRef]

Castle, ].P,; Kessler, A.; Abbas, M.].; Wager, S.; Khalil, L.S.; Okoroha, K.R.; Mehran, N. High Return to Play Rate and Reduced
Career Longevity Following Surgical Management of Athletic Pubalgia in National Basketball Association Players. Arthrosc.
Sports Med. Rehabil. 2021, 3, €1359-e1365. [CrossRef]

Almeida, M.O,; Silva, B.N.G.; Andriolo, R.B.; Atallah, A.N.; Peccin, M.S. Conservative Interventions for Treating Exercise-Related
Musculotendinous, Ligamentous and Osseous Groin Pain. Cochrane Database Syst. Rev. 2013, 2013, CD009565. [CrossRef]
Siddiqui, M.R.S.; Kovzel, M.; Brennan, S.; Priest, O.H.; Preston, S.R.; Soon, Y. A Literature Review on the Role of Totally
Extraperitoneal Repairs for Groin Pain in Athletes. Int. Surg. 2012, 97, 327-334. [CrossRef]

Peters: Joanna Briggs Institute Reviewer’s Manual, JBI. Google Scholar. Available online: https:/ /jbi-global-wiki.refined.site/
space/ MANUAL (accessed on 9 June 2022).

Tricco, A.C,; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.].; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern Med. 2018, 169, 467-473.
[CrossRef]

Arner, ] W,; Li, R;; Disantis, A.; Zuckerbraun, B.S.; Mauro, C.S. Evaluation and Treatment of Groin Pain Syndromes in Athletes.
Ann. Jt. 2020, 5. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1371/journal.pone.0226011
https://doi.org/10.1016/j.asmr.2021.07.001
https://doi.org/10.1002/14651858.CD009565.pub2
https://doi.org/10.9738/CC156.1
https://jbi-global-wiki.refined.site/space/MANUAL
https://jbi-global-wiki.refined.site/space/MANUAL
https://doi.org/10.7326/M18-0850
https://doi.org/10.21037/aoj.2020.01.03

	Introduction 
	Neurological Involvement in Groin Pain 
	Epidemiology and Risk Factors 
	Challenges in Diagnosis and Terminology 
	Treatment Approaches 
	Gaps in Research and Rationale for This Review 

	Methods 
	Review Question 
	Eligibility Criteria 
	Exclusion Criteria 
	Search Strategy 
	Study Selection 
	Data Extraction and Data Synthesis 

	Results 
	Pain Reduction 
	Functional Recovery 
	Return to Sport 
	Screening and Prevention 
	Gaps in Evidence and Standardization 

	Discussion 
	Limitations 
	Clinical Practice Implications 
	Conclusions 
	References

