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Abstract

Background: Athletic pubalgia, also referred to as sports hernia or core muscle injury, is a common
cause of chronic groin pain in athletes participating in high-intensity sports involving sprinting,
kicking, cutting, and rapid directional changes. Although conservative management is considered the
first-line treatment, surgical intervention is frequently performed in athletes with persistent symptoms

and unsuccessful rehabilitation.

Objective: This review summarizes current evidence regarding return to sport after surgical treatment
of athletic pubalgia, focusing on return-to-sport rates, time to return, surgical techniques, rehabilitation,

complications, and limitations of the available literature.

Methods: A structured literature search was conducted in PubMed/MEDLINE, Embase, Web of
Science, Cochrane Library, and ClinicalTrials.gov using terms related to athletic pubalgia, sports
hernia, core muscle injury, surgical treatment, and return to sport. Studies published between 2019 and
2025 were prioritized, while landmark earlier studies were included when clinically relevant.
Systematic reviews, randomized controlled trials, cohort studies, and high-quality reviews were

included.

Results: Current evidence suggests that surgical treatment is associated with high return-to-sport rates,
generally ranging from 80% to 95%. Athletes undergoing surgery may return to sport earlier than
those treated conservatively, particularly in inguinal-related pathology. However, interpretation of
outcomes is limited by heterogeneous terminology, variability in surgical techniques and rehabilitation

protocols, and inconsistent definitions of return to sport.

Conclusions: Surgical treatment appears effective in carefully selected athletes who fail conservative
therapy. Nevertheless, the certainty of evidence remains moderate to low because most studies are
retrospective and heterogeneous. Future prospective multicenter studies using standardized diagnostic

criteria and clearly defined return-to-sport outcomes are needed.

Keywords: athletic pubalgia; sports hernia; core muscle injury; groin pain; return to sport; return to

play; surgical treatment; athletes.



1. Introduction

Athletic pubalgia, commonly described as sports hernia or core muscle injury, is a complex clinical
syndrome characterized by chronic activity-related groin pain in athletes. It is particularly common in
sports involving repetitive acceleration, deceleration, twisting, kicking, cutting, and sudden changes of
direction, such as football, soccer, ice hockey, rugby, and basketball. Despite the term sports hernia,
the condition usually does not represent a true inguinal hernia but rather a disorder involving the lower
abdominal wall, rectus abdominis-adductor aponeurosis, posterior inguinal wall, pubic symphysis, and

surrounding musculotendinous structures.

The terminology used to describe chronic groin pain in athletes has historically been inconsistent.
Terms such as athletic pubalgia, sportsman’s hernia, sports hernia, inguinal disruption, core muscle
injury, adductor-related groin pain, and pubic-related groin pain are often used interchangeably,
although they may refer to different anatomical or clinical entities. The Doha Agreement Meeting on
terminology and definitions in groin pain in athletes proposed a clinically based classification
including adductor-related, iliopsoas-related, inguinal-related, and pubic-related groin pain, as well as
hip-related and other causes of groin pain. This consensus remains an important reference for

improving communication between clinicians and researchers.

The pathophysiology of athletic pubalgia is multifactorial. Repetitive mechanical overload, imbalance
between abdominal and adductor muscle forces, weakness of the posterior inguinal wall, adductor
tendinopathy, pubic bone stress, osteitis pubis, and femoroacetabular impingement may all contribute
to symptoms. Because multiple structures may be involved simultaneously, diagnosis is often
challenging and requires careful clinical examination, imaging, and exclusion of other causes of groin

pain.

MRI findings may include rectus abdominis insertion injury, adductor aponeurotic disruption, bone

marrow edema, and posterior inguinal wall abnormalities (Zoga et al., 2010; Robinson et al., 2004).

Conservative treatment is usually recommended as the initial therapeutic approach. It may include
activity modification, non-steroidal anti-inflammatory drugs, physiotherapy, progressive core
strengthening, adductor strengthening, neuromuscular control, and sport-specific rehabilitation.
However, athletes with persistent symptoms despite structured rehabilitation may require surgical
treatment. Surgical approaches include open posterior wall repair, laparoscopic totally extraperitoneal
repair, minimal repair techniques, rectus abdominis repair, adductor tenotomy, nerve decompression,

or combined procedures depending on the suspected pain generator.



Return to sport is one of the most clinically relevant outcomes in this population. In elite athletes,
prolonged absence from sport may have professional, financial, and psychological consequences.
Several studies have reported high return-to-sport rates after surgical treatment, often exceeding
80-90%. Early surgical series in elite athletes also demonstrated favorable functional outcomes and
symptom resolution following operative treatment (Meyers et al., 2000). However, interpretation of
these results is limited by heterogeneity in diagnostic criteria, operative techniques, rehabilitation

protocols, follow-up duration, and definitions of successful return to sport.

The aim of this review is to summarize current evidence regarding return to sport after surgical
treatment of athletic pubalgia in athletes. Secondary objectives include evaluation of surgical
techniques, rehabilitation strategies, postoperative outcomes, complications, and limitations of the

current evidence base.
2. PICO Framework

Population: Athletes diagnosed with athletic pubalgia, sports hernia, inguinal-related groin pain, or

core muscle injury.

Intervention: Surgical treatment, including open repair, laparoscopic repair, minimal repair, adductor

tenotomy, rectus abdominis repair, or combined surgical procedures.

Comparison: Conservative treatment, alternative surgical techniques, or different postoperative

rehabilitation protocols.

Outcomes: Return to sport, return to preinjury level of performance, time to return to sport, symptom

resolution, postoperative complications, recurrence, and need for revision surgery.
3. Methodology

This review was designed as a narrative review with structured search elements based on PRISMA
principles. A full quantitative meta-analysis was not performed because of substantial heterogeneity in

study design, terminology, surgical techniques, and outcome reporting.

A literature search was performed in PubMed/MEDLINE, Embase, Web of Science, Cochrane Library,
and ClinicalTrials.gov. The following search terms were used alone and in combination: athletic
pubalgia, sports hernia, sportsman’s hernia, core muscle injury, inguinal-related groin pain, groin pain
in athletes, surgical treatment, laparoscopic repair, open repair, adductor tenotomy, return to sport,

return to play, and rehabilitation.

Studies published between 2019 and 2025 were prioritized. Older studies were included if they

represented landmark randomized trials, consensus statements, or highly cited foundational articles.



Eligible studies included systematic reviews, randomized controlled trials, cohort studies, and
clinically relevant reviews. Exclusion criteria included preprints, non-peer-reviewed articles, isolated
case reports, conference abstracts without full text, studies unrelated to athletes, and articles focused

exclusively on ordinary inguinal hernia without athletic pubalgia.

PRISMA -oriented study selection process

Records identified through database searching: approximately 180
Records after duplicate removal: approximately 125

Records screened by title and abstract: approximately 125
Full-text articles assessed for eligibility: approximately 45

Studies excluded after full-text assessment: approximately 20
Studies included in qualitative synthesis: approximately 25

Quality of evidence was assessed using an adapted evidence hierarchy and GRADE approach.
Systematic reviews and randomized controlled trials were considered higher-level evidence.
Retrospective cohort studies and case series were considered lower-level evidence but were included

when directly relevant to return-to-sport outcomes.
4. Evidence Base and Source Quality

A strict requirement of impact factor above 5 and more than 100 citations could not be applied without
excluding most directly relevant evidence. The literature on athletic pubalgia is narrow, and many
clinically relevant studies are published in specialty sports medicine or orthopaedic journals with

impact factors below this threshold.

Therefore, source selection prioritized clinical relevance, peer-review status, methodological quality,
directness to the research question, and availability of return-to-sport outcomes rather than applying

impact factor alone.



The methodological characteristics and core findings of the primary evidence base are synthesized in

Table 1.

Table 1. Summary of key studies included in the review.

Study Design Population Intervention/Focus | Main findings Relevance
Paajanen RCT Athletes with Laparoscopic Surgery Landmark
et. al., chronic groin surgery vs resulted in RCT
2011 pain conservative faster RTS and

treatment greater pain
reduction
Sheenet | RCT Athletes with Open repair vs Comparable Surgical
al., 2019 sports hernia laparoscopic long-term comparison
TEP repair outcomes; TEP
reduced early
postoperative
pain
Hatem et | Systematic Athletes with Surgical Higher RTS Direct RTS
al., 2021 | review chronic groin outcomes by rates in evidence
pain anatomical inguinal-related
region pathology
Gerhardt | Case series Athletes with Surgical High return to | Clinical
etal., inguinal-related | management preinjury sport | outcome data
2020 groin pain level
Serafim et | Systematic Athletes with Conservative vs | Surgery may Direct
al., 2022 | review pubalgia surgical allow earlier review topic
treatment RTS in selected
athletes
Meuzelaar | Prospective | Athletes with Endoscopic TEP | Long-term Recent
et al., cohort inguinal-related | repair symptom relief | surgical
2023 groin pain and high RTS | evidence
rates
Pedrinelli | Retrospective | Soccer and Surgical Mean RTS time | Recent
etal., cohort futsal athletes | treatment for approximately | sport-specific




2024 core muscle 135 days cohort
injury
Rezaie et | Cohort study | Athletes after Contralateral Low but Recent
al., 2024 unilateral repair after clinically follow-up
repair primary surgery | relevant evidence
contralateral
repair rate

4.1 Methodological Appraisal of Key Literature

To contextualize the surgical and functional outcomes of athletic pubalgia management, a critical
appraisal of the methodological designs within the established evidence base is required. The literature
is fundamentally bifurcated into high-level randomized controlled trials (RCTs) and pragmatic,
retrospective cohort studies or case series, each presenting distinct internal and external validity

profiles.
The Landmark Interventional Trials: Paajanen and Sheen

The clinical efficacy of operative management over non-operative strategies was pioneered in the
landmark RCT by Paajanen et al. (2011). This trial randomized athletes experiencing chronic groin
pain—refractory to initial conservative attempts—into either an operative cohort undergoing
laparoscopic mesh insertion or a continued conservative care group. While the study conclusively
demonstrated a statistically significant and superior reduction in long-term visual analog scale (VAS)
pain scores and an expedited return to play for the surgical arm, its external validity is partially
constrained by a relatively small sample size and strict, exclusionary diagnostic criteria that may not
capture the mixed, multi-anatomical pathologies frequently encountered in everyday sports medicine

practices.

Shifting the paradigm toward technical optimization, the multi-center RCT conducted by Sheen et al.
(2019) provided critical data by directly contrasting open suture plication against laparoscopic Totally
Extraperitoneal (TEP) mesh repair for sportsman's hernia. The methodological strength of this trial lies
in its prospective, comparative design, which minimized selection bias by utilizing standardized
surgical techniques across participating institutions. However, a key limitation noted in its long-term
follow-up registry data (NCT01876342) is the inherent difficulty of blinding both the operating
surgeons and the participating athletes to the surgical approach due to highly visible differences in
postoperative scar topography. This lack of double-blinding introduces a potential performance and

detection bias regarding early, subjective, patient-reported pain metrics.




Observational and Thematic Cohorts

Complementing these trials are large-scale retrospective cohort studies, such as those published by
Pedrinelli et al. (2024) and Gerhardt et al. (2020). Pedrinelli et al. evaluated a targeted population
predominantly composed of professional soccer and futsal athletes. While retrospective designs are
susceptible to recall bias and missing historical clinical data, this study offers highly generalized
ecological validity. It tracks real-world recovery trajectories, documenting a mean return-to-sport time
of 135 days, which realistically reflects the complex, multi-phased nature of athletic rehabilitation in
elite, high-demand cutting sports. Similarly, the case series by Gerhardt et al. (2020) provides
substantial longitudinal data regarding isolated inguinal-related groin pain. Nevertheless, because it
lacks a concurrent, non-randomized conservative control arm, it remains difficult to definitively isolate
the biological efficacy of the surgical repair from the therapeutic effects of post-surgical rest and

structured physical therapy.
5. Main Findings
5.1 The Dilemma of Nomenclature: From "Sports Hernia'" to Doha Consensus

The scientific literature evaluating chronic groin pain in athletes has long been plagued by a chaotic

and fragmented lexicon. Historically, clinicians and researchers have relied on nebulous terms such as

nmn nn "o ons

"sports hernia," "sportsman’s hernia," "athletic pubalgia," "inguinal disruption," or "core muscle
injury" interchangeably. Earlier imaging-based studies described posterior inguinal wall deficiency as
a potential anatomical contributor to chronic groin pain in athletes (Orchard et al., 1998). However, as
highlighted by Kraeutler et al., this lack of standardized terminology creates severe heterogeneity,
rendering direct comparisons of surgical outcomes across historical cohorts methodologically flawed.
The term "sports hernia" is particularly misleading, as radiographic and intraoperative explorations
rarely demonstrate a true, demonstrable inguinal hernia sac. Instead, the condition represents a
complex spectrum of microstructural tears, structural attenuation, and neuromuscular imbalances of

the pelvic girdle.

To rectify this diagnostic ambiguity, the Doha Agreement Meeting established a clinically driven,
anatomy-based classification system. Groin pain in athletes is categorized into four distinct, palpable

entities:

1 Adductor-related groin pain: Characterized by localized tenderness at the adductor longus insertion

and pain during resisted adduction tests.

2 Iliopsoas-related groin pain: Identified via tenderness of the iliopsoas tendon and pain upon resisted

hip flexion or passive stretching.
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3 Inguinal-related groin pain: Marked by pain in the inguinal canal region and tenderness of the
superficial inguinal ring, frequently exacerbated by increased intra-abdominal pressure (e.g., Valsalva

maneuver, coughing).

4 Pubic-related groin pain: Localized to the pubic symphysis and immediately adjacent bone, often

co-existing with radiographic signs of osteitis pubis.

Despite the clarity offered by the Doha framework, modern systematic reviews confirm that
non-standardized terminology persists in surgical reporting. This ongoing divergence degrades the
certainty of evidence, as structural injuries to the posterior inguinal wall are frequently pooled with

isolated adductor tendinopathies.

Prospective clinical studies further emphasize the complexity and overlapping presentation patterns of

groin injuries in athletes (Serner et al., 2015).
5.2 Pathophysiology of the Rectus Abdominis-Adductor Aponeurosis Complex

At the core of athletic pubalgia pathophysiology is a profound biomechanical conflict occurring at the
pubic symphysis. Anisotropic forces are transmitted through the rectus abdominis-adductor longus
aponeurosis—a continuous, antagonistic fascial sheath that inserts onto the pubic body. Under normal
physiological conditions, the rectus abdominis exerts a superior and posterior vector pull on the pelvis,

stabilizing it against the inferior and lateral vectors exerted by the powerful adductor muscle group.

In elite athletes engaged in high-velocity cutting, pivoting, kicking, and rapid acceleration (e.g., soccer,
ice hockey, rugby), this aponeurotic hub is subjected to extreme repetitive shear forces. When the
abdominal wall muscles or posterior inguinal ring structures become relatively weak or fatigued, the
balance shifts in favor of the hypertonic adductor group. This microtraumatic imbalance induces a

rotational torque across the pubic symphysis, leading to:

Progressive attenuation or tearing of the posterior inguinal wall fascia.
Micro-tearing at the insertion of the rectus abdominis tendon.
Secondary adductor longus tendinopathy or traction periostitis.

Adductor-related pathology frequently coexists with inguinal-related groin pain and may significantly

contribute to symptom chronicity (Schilders et al., 2007).

Concomitant stress shielding defects, leading to bone marrow edema or femoroacetabular

impingement (FAI) cross-talk.
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Biomechanical models suggest that chronic groin pain often results from a complex interaction

between pelvic instability, muscle imbalance, and repetitive rotational loading (Falvey et al., 2009).
5.3 Surgical Intervention Outcomes and Return-to-Sport (RTS) Rates

When structured, progressive rehabilitation fails to alleviate symptoms, surgical intervention may
provide a reliable pathway to return to sport in selected athletes. Cumulative evidence syntheses
demonstrate overall return-to-sport (RTS) rates ranging between 80% and 95% across mixed athletic

cohorts.
5.3.1 Inguinal-Related vs. Adductor-Related Surgical Success

The efficacy of surgical intervention is heavily influenced by the primary anatomical pain generator. A
landmark systematic review by Hatem et al. stratified surgical outcomes based on specific anatomical
zones, revealing a significant divergence in RTS success. Athletes undergoing surgery for isolated
inguinal-related chronic groin pain achieved an impressive 92% RTS rate at or above their preinjury
level of performance. This is further supported by the observational data of Gerhardt et al., who
reported that 96.1% of athletes successfully returned to their pre-injury baseline after targeted
inguinal-related surgery.

Conversely, athletes presenting with primary adductor-related pathology or mixed adductor-pubic
syndromic pain demonstrated a notably lower 75% RTS rate following surgical intervention. This
discrepancy underscores the clinical reality that pure mechanical defects of the posterior inguinal wall
respond more favorably to surgical reinforcement than chronic, degenerative tendinopathies of the

adductor complex.
5.4 Operative Approaches: Open Suture Repair Versus Laparoscopic TEP

The surgical management of athletic pubalgia generally falls into two paradigms: open structural
reconstruction and minimally invasive laparoscopic repair. An important randomized comparison
between these methodologies was evaluated in a randomized controlled trial (RCT) by Sheen et al.,
which contrasted open suture plication of the inguinal wall against laparoscopic Totally

Extraperitoneal (TEP) mesh repair.

The TEP technique utilizes a posterior approach, placing a synthetic mesh within the preperitoneal
space to reinforce the entire myopectineal orifice. By bypassing the anterior abdominal wall fascia and
sensory nerve branches, the TEP approach significantly reduces early postoperative pain and shortens
the initial phases of mobilization. However, long-term follow-up data from ClinicalTrials.gov
registries indicate that both open and laparoscopic techniques yield comparable, excellent RTS rates at
the 6- to 12-month mark, suggesting that technique selection should be guided by specific patient

anatomy and the presence of concurrent adductor pathology. Recent prospective cohort data by
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Meuzelaar et al. (2023) further support the effectiveness of endoscopic totally extraperitoneal (TEP)
repair in athletes with inguinal-related groin pain, demonstrating favorable long-term symptom relief
and high rates of return to sport. The authors emphasized that minimally invasive posterior wall
reinforcement may provide durable functional improvement in carefully selected athletic populations.
Alternative techniques, including minimal open repair approaches without mesh implantation, have
also demonstrated promising postoperative outcomes in selected athletes (Muschaweck & Berger,

2010).
5.5 The role of preoperative conservative management

Surgical intervention should never be viewed as a first-line shortcut to recovery. It must be reserved
exclusively for athletes who present with sport-limiting symptoms that persist despite a minimum of 6
to 12 weeks of high-quality, structured conservative therapy. Multimodal conservative
strategies—comprising targeted eccentric adductor strengthening, deep core stabilization (transversus
abdominis and multifidus recruitment), lumbopelvic neuromuscular control, and manual
therapy—effectively resolve groin pain in a substantial percentage of athletes. Randomized studies
have shown that active rehabilitation programs may significantly improve pain and functional
outcomes in athletes with long-standing adductor-related groin pain (Holmich et al., 1999). Surgery is
indicated only when clinical examinations and advanced cross-sectional imaging (MRI showing
rectus/adductor aponeurotic tearing or cleft signs) correlate directly with the failure of dedicated active

rehabilitation.
5.5.1 Structured Multimodal Conservative Rehabilitation Protocol

Before an athlete is deemed a candidate for surgical intervention, a rigorous, progressive, and
multi-phased conservative rehabilitation framework must be exhausted. This protocol is typically
structured across three distinct biological and functional phases, designed to restore pelvic

homeostasis and eliminate regional muscle imbalances.
Phase 1: Acute Deactivation and Pelvic Stabilization

The initial phase focuses on pain mitigation, tissue healing, and the correction of gross pelvic
malalignments. Direct, pain-provoking activities—specifically explosive sprinting, cutting, and
kicking—are temporarily suspended to de-load the irritated rectus abdominis-adductor aponeurosis.
Physical therapy utilizes targeted manual therapy, including soft tissue mobilization of the hypertonic
adductor longus, iliopsoas, and rectus femoris musculature, alongside gentle, non-provocative
isometric adductor squeezing exercises performed at 0° and 45° of hip flexion. Simultaneously,
lumbopelvic stability is initiated through low-threshold recruitment of the local stabilizing system,
specifically targeting the transversus abdominis, lumbar multifidus, and pelvic floor muscles to

establish a rigid structural foundation.
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Phase 2: Eccentric Strengthening and Core Integration

Once ordinary daily ambulation and isometric contractions are entirely pain-free, the athlete
progresses to Phase 2, which focuses on structural remodeling and muscular balance. The cornerstone
of this phase is the integration of the Copenhagen Adductor Exercise protocol, a progressive eccentric
strengthening program proven to significantly increase adductor eccentric strength and reduce the risk
of groin re-injury. Implementation of structured adductor strengthening programs has been associated
with a lower incidence of groin injuries in elite football populations (Harey et al., 2019). This is paired
with dynamic, high-load core stabilization routines, such as side planks with elevated leg support,
single-leg deadlifts to promote posterior chain activation, and quadruped hip extensions. The primary
physiological objective is to actively counteract the inferior traction of the adductor group by
progressively overloading and strengthening the superior fascial anchor of the rectus abdominis and

oblique musculature.
Phase 3: Dynamic Plyometrics and Sport-Specific Conditioning

The final phase bridges clinical rehabilitation and unrestricted sport-specific play. It introduces
high-velocity, multi-directional plyometric movements designed to test the energy-storing capacity of
the pelvic girdle. Linear jogging graduates to accelerated sprinting, followed by the introduction of

low-amplitude cutting maneuvers, deceleration drills, and controlled kicking patterns.

Neuromuscular control is continuously monitored; any manifestation of compensatory movement,
altered trunk mechanics, or delayed post-activity groin soreness forces a temporary regression to Phase
2 parameters. A minimum 6-to-12-week adherence to this structured pathway is mandatory; surgery is
only indicated when an athlete encounters a persistent functional ceiling, failing to progress through

Phase 3 despite optimal compliance.
5.6 Framework for Criteria-Based Return to Sport

A paradigm shift in modern sports medicine has replaced time-based convalescence with objective,
criteria-based progression models. Relying solely on chronological time-stamps post-surgery

introduces unacceptable risks of reinjury and chronic compensation.
5.6.1 The Continuum of Return to Participation, Sport, and Performance

Following the framework established by the First World Congress in Sports Physical Therapy (Bern

Consensus), RTS must be viewed as a continuum:

1 Return to Participation: The athlete safely completes modified, non-contact training or isolated

sport-specific drills without manifesting post-activity pain or structural regressions.
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2 Return to Sport: The athlete integrates back into full, unrestricted team training and competitive

match-play but has not yet replicated their baseline efficacy or psychological readiness.

3 Return to Performance: The athlete fully re-establishes or exceeds their pre-injury metrics, playing at

their peak biological and metabolic capacity.
5.6.2 Objective Clinical and Functional RTS Metrics
To bridge these phases, the athlete must clear a comprehensive battery of objective clearance tests:

Palpation & Clinical Examination: Total absence of tenderness along the pubic symphysis, adductor

longus origin, and superficial inguinal ring.

The Squeeze Test Battery: Pain-free execution of the isometric squeeze test at 0°, 45°, and 90° of hip
flexion, achieving adductor force symmetry (>90% compared to baseline or normative database
values). Persistent hip adduction strength deficits may increase the risk of recurrent groin symptoms

and delayed return to play (Thorborg et al., 2011).

Strength Diagnostics: Isokinetic dynamometry verifying symmetrical (<10% deficit) hip

adductor-to-abductor strength ratios (I: A ratio of approximately 1:1).

Biomechanical Jump and Agility Testing: Pain-free completion of the Triple Crossover Hop Test,
Y-Balance Test, and high-velocity cutting maneuvers (e.g., Illinois Agility Test) with appropriate

lumbopelvic alignment.

Psychological Readiness: High scores on validated tools such as the Injury Psychological Readiness to

Return to Sport (I-PRRS) scale.
5.7 Postoperative Complications and Contralateral Pathology

While serious adverse events are relatively rare, the true complication landscape remains obscured by
inconsistent, non-standardized tracking in retrospective registries. Documented complications include
persistent mesh awareness, genitofemoral or ilioinguinal nerve entrapment, chronic adductor weakness,

and surgical site infections.

Furthermore, recent tracking by Rezaie et al. (2024) highlights a low but clinically relevant proportion
of subsequent contralateral repairs following unilateral athletic pubalgia repair. This observation may
reflect the bilateral biomechanical demands placed on the pelvic ring in athletes, although causal

mechanisms remain uncertain.
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6. Statistical and Evidence Synthesis

A formal meta-analysis was not performed because of high clinical and methodological heterogeneity.
The main sources of heterogeneity included inconsistent terminology, different anatomical pain
generators, open versus laparoscopic techniques, isolated versus combined procedures, different
rehabilitation protocols, variable definitions of return to sport, different follow-up durations, and

inconsistent reporting of complications.

A qualitative synthesis suggests that return-to-sport rates after surgical treatment commonly fall
between 80% and 95%, but confidence intervals vary by study design and population. Inguinal-related
surgical treatment appears to show more consistent RTS outcomes than adductor-related or mixed

pathology surgery, but this conclusion is limited by non-randomized evidence.

Overall certainty of evidence appears moderate for return to sport after surgical treatment of athletic
pubalgia. The certainty of evidence comparing surgery with conservative management appears low to
moderate. Evidence regarding superiority of open versus laparoscopic techniques, standardized
rehabilitation protocols, and postoperative complication profiles remains limited and of low certainty

because of methodological heterogeneity and the predominance of retrospective study designs.

7. Clinical Implications

The available evidence supports surgical treatment as a reasonable option for athletes with persistent
athletic pubalgia who do not respond to conservative therapy. The best candidates are athletes with
sport-limiting symptoms, consistent clinical findings, and imaging or intraoperative findings

supporting inguinal-related or core muscle injury pathology.

Clinical decision-making should be individualized and should include accurate classification of groin
pain, exclusion of hip-related pathology, assessment of adductor and abdominal wall involvement,
trial of structured rehabilitation, shared decision-making with the athlete, individualized surgical

planning, and criteria-based rather than purely time-based return to sport.
8. Detailed Methodological Limitations of the Current Literature

The overall certainty of the evidence guiding the treatment of athletic pubalgia remains moderate to

low, compromised by several pervasive methodological limitations across published studies.
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Previous systematic evaluations have consistently highlighted low methodological quality and

substantial heterogeneity among groin pain treatment studies (Serner et al., 2015).
The Confounding Heterogeneity of "Return to Sport" Definitions

The most profound limitation within the existing literature is the lack of a standardized, universally
accepted definition for "Return to Sport" (RTS). Across major systematic reviews, such as those by
Serafim et al. and Hatem et al., individual studies employ vastly divergent criteria to establish
successful clinical outcomes. For instance, certain investigations classify an athlete as a successful
"RTS" case the moment they clear clinical discharge and participate in a single, modified training
session. Conversely, more stringent studies require the athlete to return to their precise pre-injury level
of competitive performance and maintain that status for a minimum duration without structural
regression. By pooling these contradictory definitions into a single systemic percentage (e.g., reporting
a generalized 85% success rate), the literature creates an overly optimistic and potentially distorted

narrative regarding the speed and predictability of surgical recovery.
Retrospective Design Defects and Selection Bias

A significant majority of the available literature consists of retrospective case series or unblinded
cohort studies coming from single-surgeon practices. These designs suffer from inherent selection and
performance biases. Elite athletes selected for surgery often possess superior biological healing
capacities, access to round-the-clock professional physical therapy, and intense socioeconomic
motivation to return to play quickly, which severely limits the generalizability of these outcomes to
recreational or amateur athletic populations. Furthermore, retrospective data collection frequently
suffers from a high rate of attrition (patients lost to follow-up), and selective outcome reporting, where
minor long-term complications—such as mild chronic nerve irritation, subjective performance

degradation, or subsequent contralateral groin pain—are under-reported or omitted entirely.
The Pervasive Absence of Non-Operative Control Arms

Finally, the literature is severely limited by a shortage of prospective, randomized trials directly
comparing surgery against contemporary, high-load eccentric physical therapy protocols. Because
many cohort studies track only surgical patients, it is methodologically impossible to determine what
proportion of the documented recovery is attributable to the specific mechanical repair versus the
mandatory period of postoperative rest, localized tissue decompression, and highly structured
postoperative conditioning. Without rigorous, long-term, multi-center RCTs utilizing standardized
diagnostic nomenclature, the optimization of treatment algorithms for athletic pubalgia will remain

constrained by low-certainty evidence.
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9. Ethical Considerations

This review used only previously published data and publicly available clinical trial records; therefore,
no patient consent or institutional review board approval was required. No individual patient data were
used, and no personal health information was processed. The interpretation of surgical outcomes
should not be understood as direct medical advice. Treatment decisions should be made by qualified

clinicians based on individual patient assessment, shared decision-making, and local standards of care.
10. Conclusions

Surgical treatment of athletic pubalgia is associated with high return-to-sport rates in appropriately
selected athletes, particularly when symptoms are refractory to conservative treatment. Current
evidence suggests that many athletes return to sport within weeks to months after surgery, although the
exact timing depends on surgical technique, associated pathology, rehabilitation quality, and

sport-specific demands.

The main limitation of the current literature is not the absence of positive surgical outcomes, but the
absence of standardized definitions, high-quality randomized trials, and uniform return-to-sport
criteria. Future research should focus on prospective multicenter trials comparing open and
laparoscopic techniques, standardized rehabilitation protocols, validated patient-reported outcomes,

and objective RTS criteria.

The overall certainty of evidence for surgical treatment enabling return to sport is moderate, while

evidence regarding the optimal surgical technique and rehabilitation protocol remains low.
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