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Abstract
Sports hernias are a complex cause of chronic groin pain in athletes, posing diagnostic and treatment
challenges for clinicians. This review article synthesizes current knowledge on sports hernias, exploring
pathogenesis, diagnostic approaches, and management strategies. Despite the growing body of research,
sports hernias continue to present a significant challenge, necessitating a multidisciplinary approach and
further research to improve clinical outcomes. This comprehensive review aims to equip clinicians with an
updated understanding of sports hernias, ensuring optimal patient care and informing future research.

Categories: Physical Medicine & Rehabilitation, Orthopedics, Osteopathic Medicine
Keywords: sports injuries, orthopedic sports medicine, groin pain, hockey groin syndrome, footballer’s groin,
inguinal-related groin pain, inguinal disruption, gilmore groin, sportsman’s hernia, athletic pubalgia

Introduction And Background
Sports hernias represent a complex and often under-recognized cause of chronic groin pain in athletes,
which can significantly impair their performance and quality of life. Despite the myriad of terms used to
describe this condition, the underlying pathophysiology of sports hernias remains elusive, as no single
anatomical structure is consistently implicated in its development. This lack of consensus has led to
diagnostic challenges and varying treatment approaches, making the management of sports hernias a topic
of ongoing debate among clinicians [1].

In recent years, there has been an increased interest in understanding the etiology, risk factors, and
biomechanics of sports hernias to improve diagnostic accuracy and tailor treatment strategies. The growing
body of research has elucidated the multifactorial nature of this condition, implicating a combination of
muscle imbalances, core instability, and pelvic dysfunction in the genesis of sports hernias. Moreover, the
emerging role of advanced imaging modalities has shed light on the subtle anatomical changes that
characterize these injuries, enabling clinicians to identify affected structures with greater precision [2].

The purpose of this comprehensive review is to provide clinicians with an updated understanding of sports
hernias in the context of the latest advancements in the field. We will begin by delving into the current
theories on pathogenesis, highlighting the diverse factors that contribute to the development of sports
hernias. Next, we will explore the diagnostic process, focusing on the role of clinical examination, imaging
studies, and the use of diagnostic algorithms to achieve a more accurate and timely diagnosis. Finally, we
will discuss the management of sports hernias, examining both conservative and surgical approaches, as
well as the role of rehabilitation in optimizing patient outcomes.

By synthesizing the most recent evidence on sports hernias, this review aims to equip clinicians with the
knowledge and tools necessary to identify, diagnose, and manage these challenging injuries effectively,
ultimately improving patient care and facilitating a timely return to sport.

Review
Epidemiology
Understanding the epidemiology of sports hernias, also known as athletic pubalgia, is crucial for clinicians
to effectively diagnose, manage, and prevent this condition. While the exact incidence of sports hernias
remains unknown, certain trends in demographics, sports, and athletic levels have been identified [1]. There
is a strong male predominance in the presentation of sports hernias, with males accounting for more than
90% of the cases [2]. This could be attributed to differences in pelvic anatomy, muscle strength, and/or the
nature of the sports played by men, although more research is needed to confirm these hypotheses.

Regarding specific sports, sports hernias are most commonly observed in soccer players [3]. This is likely due
to the dynamic nature of the sport, which involves rapid changes in direction, intense sprinting, and
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repetitive twisting and turning movements that place significant stress on the pelvic region. However,
sports hernias have also been described in athletes participating in other sports such as football, hockey,
baseball, and rugby [4]. These sports similarly involve high-intensity physical activity and maneuvers that
can stress the muscles and soft tissues of the groin area, potentially leading to sports hernias.

Historically, sports hernias have been primarily diagnosed in professional or high-level athletes, who are
subjected to more intense training regimens and have a higher likelihood of experiencing groin injuries.
Nevertheless, in recent years, there has been a noted increase in the diagnosis of sports hernias among
recreational athletes [5]. This trend may be attributed to a growing awareness of the condition,
advancements in diagnostic techniques, and the increasing participation in recreational sports activities by
individuals of all ages and fitness levels.

Etiology and pathophysiology
The etiology and pathophysiology of sports hernias, also known as athletic pubalgia, are not well
understood, and the exact cause remains unclear. However, several factors have been proposed to contribute
to the development of this condition, which will be discussed in this section.

The term “sports hernia” is a misnomer, as the majority of cases are not associated with tissue herniating
through an identifiable fascial defect [6]. One hypothesis is that sports hernias may be related to overuse
injuries in the context of underlying muscle imbalances. Specifically, an inequality in muscle strength,
balance, stability, or endurance between a weaker abdominal musculature and a stronger hip adductor
muscle group could lead to increased stress on the inguinal wall structures [7]. This imbalance can result in
excessive strain on the inguinal region during athletic activities, predisposing an individual to the
development of a sports hernia. In support of this theory, one study noted a deficient posterior wall of the
inguinal canal in 85% of surgical cases involving sports hernias [8,9]. This posterior wall defect most
commonly involved damage to the transversalis fascia, although pathology involving the conjoined tendon
and internal inguinal ring was also noted [8]. This weakness is thought to be exacerbated by repetitive
twisting, turning, or kicking movements, ultimately predisposing these individuals to a groin injury.

During surgery, multiple injured structures are often identified, which may provide insight into the complex
pathophysiology of sports hernias. These injured structures can include the ones listed below [9].

Distal rectus abdominis: The distal portion of the rectus abdominis muscle, which is part of the abdominal
musculature, may be subject to injury due to the aforementioned imbalances.

Conjoint tendon: This structure, which connects the internal oblique and transversus abdominis muscles to
the pubic bone, can also be affected in sports hernia cases.

External oblique aponeurosis: The external oblique aponeurosis, a broad, flat tendon that connects the
external oblique muscle to the pubic bone, can become damaged due to repetitive stresses from athletic
activities. The ilioinguinal nerve runs adjacent to the external oblique aponeurosis before entering the
external inguinal ring and has been similarly implicated in the symptomatology of sports hernias [10].

Inguinal ligament: The inguinal ligament, which forms the base of the inguinal canal, may also be
compromised in cases of sports hernias. This ligament plays a crucial role in supporting the inguinal region
and can be subject to injury when subjected to excessive stress.

Adductor longus muscle/tendon: The adductor longus, a hip adductor muscle that is often stronger in
individuals with sports hernias, may also be injured due to the excessive forces placed on it during sports
activities. This muscle injury could exacerbate the imbalance between the abdominal and hip adductor
muscles, thereby increasing the risk of a sports hernia.

Matrix Metalloproteinases and Genetic Underpinnings

Although athletic pubalgia is a separate entity from classic inguinal hernias, the two might not be
completely disparate in their underlying mechanisms. Recent studies are casting light on the shared
foundations they might have, particularly concerning the structural soundness of the extracellular matrix
and the possible role of genetics in predisposition. The structural integrity of the extracellular matrix is
paramount for maintaining tissue resilience, especially in areas subjected to repetitive stresses, such as the
inguinal region. A study spearheaded by the University of Naples Federico II has turned the spotlight on the
role of matrix metalloproteinases (MMPs) in these vulnerabilities [11]. Elevated levels of MMPs in hernia-
affected tissues hint at a potential weakening or compromise of the matrix, which might be instrumental in
hernia onset. The interplay between these MMPs and their natural inhibitors, tissue inhibitors of
metalloproteinases (TIMPs), is equally significant. An imbalance between MMPs and TIMPs could pave the
way for structural vulnerabilities, making this axis a potential target of interest in understanding the
pathophysiology of both inguinal hernias and athletic pubalgia.
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Genetics seems to be playing its part in the broader conversation as well. A pioneering publication in Nature
Communications unveiled specific genetic regions associated with hernia susceptibilities, emphasizing their
quintessential roles in preserving the structural fidelity of connective tissues [12]. Notably, Genome-Wide
Association Studies (GWAS) have been pivotal in deciphering these genetic markers, painting a clearer
picture of how genetics might interplay with tissue vulnerabilities [13]. This begs an intriguing question: Are
there unique genetic footprints that make certain individuals more susceptible to athletic pubalgia? The
tapestry of research around inguinal hernias offers a repository of insights, many of which can be transposed
to understand athletic pubalgia better. The dynamic between MMPs and TIMPs, coupled with the emerging
genetic insights, might just be the tip of the iceberg. As research forges ahead, we can anticipate a future
where our grasp of athletic pubalgia deepens, potentially leading to precise diagnostic tools, tailored
therapeutic interventions, and preemptive measures for those in the crosshairs of sports hernias.

Risk factors and prevention
Understanding the risk factors and potential preventative measures for sports hernias is essential for
clinicians to effectively manage and treat this condition. Athletic pubalgia occurs predominantly in sports
that require sudden and forceful movements. Sports hernias have been observed to be particularly common
in those involved in activities that demand sudden acceleration, deceleration, kicking, cutting, twisting, and
turning. These activities place significant stress on the muscles, tendons, and ligaments in the groin and
lower abdomen, increasing the likelihood of injury [14]. Sports with the highest risk of sports hernias include
soccer, hockey, football, rugby, and track and field events such as sprinting and hurdling [15]. Athletes in
these sports are particularly susceptible to sports hernias due to the frequent and intense demands on their
lower abdominal and groin regions.

To minimize the risk of sports hernias, it is crucial to address the underlying factors that contribute to their
development. Strength and conditioning programs that emphasize flexibility, core strength, and sport-
specific movements have been suggested as possible preventative measures [16]. These programs should be
tailored to the individual athlete, taking into account their specific sport, skill level, and physical condition.
One potential contributing factor to sports hernias is a strength imbalance between the musculature below
the pubic symphysis and the muscles above it. Strengthening the abdominal oblique and rectus muscles may
help to correct this imbalance and, in turn, reduce the risk of injury [17]. However, it is important to note
that research in this area is currently lacking, and more studies are needed to confirm the effectiveness of
these targeted strengthening exercises in preventing sports hernias. In addition to targeted strength and
conditioning programs, athletes should also focus on proper warm-up and cool-down routines, as well as
sport-specific drills to improve their technique and movement efficiency [17]. Properly fitted and supportive
footwear may also play a role in reducing the risk of injury by providing adequate stability and cushioning
during high-impact activities.

History and presenting symptoms
The common history of present illness features in sports hernias or athletic pubalgia involves activity-
related pain that is relieved with rest but returns upon resumption of sports. The pain typically has a gradual
onset, worsens over time, and may affect daily activities. It is crucial for clinicians to consider these features
when evaluating patients presenting with groin pain and to explore potential coexisting conditions to
ensure a comprehensive assessment and appropriate treatment plan. Sports hernias typically present with a
distinct set of symptoms related to the history of the patient’s illness, and the most common features
include those listed below [7,10].

Activity-related pain: Affected individuals usually experience lower abdominal and proximal adductor-
related pain during activities that involve quick acceleration, deceleration, kicking, twisting, or lateral
movement. Soccer players, in particular, may develop sports hernias as a result of hard or long kicks.

Relief with rest: The pain associated with sports hernias tends to be relieved with rest but often returns once
individuals resume their sport.

Gradual onset: Sports hernias can develop gradually over time, but they may also occur suddenly after a
tearing sensation is felt during physical activity.

Pain progression: In the early stages of a sports hernia, pain is typically felt after the activity or toward the
end of the activity. As the condition worsens, the pain becomes more severe and starts to occur earlier in the
activity, leading to a decreased ability to twist, turn, or stride out. Eventually, the pain may be present during
running and can progress to affect daily activities.

Pain distribution: Sports hernias are usually unilateral, but the pain may radiate to the uninvolved side or the
scrotum.

Exacerbating factors: The pain associated with sports hernias can be reproduced by sudden movements, sit-
ups, coughing, sneezing, and the Valsalva maneuver.
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Hip joint-related mechanical symptoms: It is important for clinicians to inquire about any hip joint-related
mechanical symptoms, such as catching, locking, and giving way, which may be indicative of underlying
issues.

Physical examination features
The physical examination is a crucial component in the evaluation of sports hernias, also known as athletic
pubalgia. A thorough examination helps in differentiating sports hernias from other causes of groin pain.
The essential physical examination technique involves the inversion of the scrotal skin and palpation along
the inguinal canal. A diagnosis of sports hernia may be made if at least three of the following five signs are
present [9]: (1) Pinpoint tenderness to the pubic tubercle at the conjoint tendon insertion. (2) Tenderness
over the deep inguinal ring. (3) Pain and/or dilation of the external ring without a palpable hernia. (4) Pain at
the origin of the adductor longus tendon. (5) Dull, diffuse groin pain that often radiates to the perineum and
inner thigh or across the midline.

In addition to these signs, a complete examination for other causes of groin pain should be performed: (1)
Hip adductor origin tenderness and pain with resisted adduction suggest adductor-related groin pain. (2)
Tenderness at the pubic symphysis indicates pubic-related groin pain. (3) Pain with resisted hip flexion
and/or stretching of hip flexors suggests iliopsoas-related groin pain. (4) Hip joint-related groin pain may be
identified by eliciting pain during passive range of motion (ROM) tests, such as flexion, adduction, and
internal rotation (FADIR), as well as flexion, abduction, and external rotation (FABER) tests. (5) A
genitourinary examination should be performed to rule out other potential causes of groin pain.

Differential diagnosis
When diagnosing sports hernias or athletic pubalgia, it is crucial for clinicians to consider a range of possible
differential diagnoses. These conditions may present with similar symptoms, such as groin pain or
discomfort, but require different management and treatment approaches. Some of the key differential
diagnoses to consider include the ones listed below.

Inguinal or femoral hernia: Characterized by a palpable mass with appropriate maneuver, these hernias can
cause groin pain similar to sports hernias. Physical examination techniques, such as the Valsalva maneuver,
may help to identify these hernias.

Hip adductor strain [18]: Pain with resisted action of the adductor muscles may indicate a hip adductor
strain, which can mimic sports hernia symptoms. Clinical assessment and imaging, such as ultrasound or
magnetic resonance imaging (MRI), can help differentiate this condition from athletic pubalgia.

Rectus abdominis strain: This muscle strain in the abdomen can cause pain similar to sports hernias and
may be confused with athletic pubalgia. A thorough clinical examination and imaging studies can help
distinguish between the two conditions.

Femoroacetabular impingement (FAI) [19]: This condition, caused by abnormal contact between the femoral
head and acetabulum, can lead to groin pain and may be mistaken for a sports hernia. Physical examination,
including provocative tests, and imaging studies such as X-ray or MRI, can help identify FAI.

Osteitis pubis [20]: Inflammation of the pubic symphysis can cause chronic groin pain, which may be
confused with athletic pubalgia. Diagnostic imaging, such as X-ray, MRI, or bone scintigraphy, can help
differentiate osteitis pubis from sports hernias.

Bursitis: Inflammation of a bursa near the hip joint can cause pain that may mimic sports hernia symptoms.
A thorough clinical examination and imaging studies can help identify bursitis and distinguish it from
athletic pubalgia.

Snapping hip syndrome: This condition, characterized by a snapping or clicking sensation in the hip during
movement, can cause groin pain and can be mistaken for a sports hernia. Physical examination, including
assessment of the hip ROM and palpation of the hip joint, can help identify snapping hip syndrome.

Diagnostic workup and testing
Sports hernias can be challenging to diagnose due to the variety of potential causes and the often
nonspecific nature of symptoms. In addition, athletic pubalgia often coexists with other causes of chronic
groin pain [16]. While a thorough physical examination remains crucial for the diagnosis of sports hernias
and should always be performed, the role of additional diagnostic tests will be discussed in this section. It is
important to note that athletic pubalgia is a clinical diagnosis, and cannot be ruled out by any single
imaging study [21]. This section will provide a comprehensive overview of the diagnostic tests and
interpretations used to identify sports hernias and related conditions. Most patients with this condition will
have no pathologic imaging findings. However, these tests can still be helpful in ruling out other potential
causes of groin pain.
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Magnetic Resonance Imaging

MRI is the most sensitive imaging modality to evaluate for sports hernias. Specific patterns of injury have
been identified, including tears of the rectus abdominis and adductor aponeurosis [7] as well as erosion
and/or osteitis of the pubic bodies (Figure 1). However, these findings are not specific to athletic pubalgia.
Similar to radiographs, MRI is often used to exclude alternative causes of chronic groin pain due to its high
sensitivity in identifying injury to adjacent structures [9].

FIGURE 1: Axial (A) and coronal (B) T2 fat saturation MRI images
through the symphysis pubis.
A: T2 axial imaging displays an amplified signal within and around the anterosuperior segment of the pubic body
(red arrow). This signal is discernible directly under the insertion point of the common adductor-rectus abdominis
aponeurosis, indicating long-term tendon and bone interface disruption. B: Tear of the adductor longus muscle
tendon (white arrow) from the symphysis with slight retraction and fluid (white signal) between the tendon and
bone.

When ordering an MRI for a suspected sports hernia, clinicians should request a dedicated pelvis MRI with
attention to the pubic symphysis and surrounding soft tissue structures. This imaging protocol should
include T1-weighted and T2-weighted (including fat saturation) sequences in multiple planes. Axial and
oblique axial as well as coronal planes are most contributory. The use of intravenous contrast may be
beneficial in cases with subtle imaging findings to better visualize any inflammation or injury to the
involved structures [22]. To assure focused imaging, clinicians must communicate their specific clinical
suspicion for a sports hernia to the radiologist, as this will likely influence protocol selection as well as the
radiologist’s interpretation of the images.

Dynamic Ultrasound

Dynamic ultrasound is increasingly utilized in the evaluation of posterior inguinal wall insufficiency, which
is commonly seen in sports hernias. This noninvasive imaging modality offers several advantages, such as
real-time assessment, minimal discomfort, and the ability to evaluate structures during different phases of
movement. However, the presence of posterior inguinal wall insufficiency has low sensitivity and specificity
for diagnosing sports hernias, as it may also be observed in asymptomatic athletes [23]. Furthermore,
ultrasound is highly operator dependent and has limited availability. During an ultrasound examination, a
skilled sonographer can identify various features associated with sports hernias. These features include soft
tissue abnormalities such as anechoic defects and/or partial or full-thickness discontinuities of the tendon
insertions, indicative of tears; loss of normal fibrillary architecture, thickening, and hypoechogenicity of
tendon insertions, suggestive of tendinopathy. Bone changes may include spurring and irregularities of the
pubic bone, indicative of chronic stress or injury; symphyseal effusion, representing joint inflammation or
injury; and periarticular hyperemia on color Doppler, revealing increased blood flow around the affected
area. Reproduction of symptoms on the pressure with the ultrasound transducer is especially valuable to
confirm the location of pain or discomfort [24]. However, there are potential pitfalls in the ultrasound
assessment for sports hernias. Anisotropy, an artifact that occurs when the angle of the ultrasound beam
relative to the tendon fibers changes, can result in the false appearance of tendinosis. Correct positioning of
the transducer and using appropriate settings can help minimize this artifact. Additionally, protrusion of
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pre-peritoneal fat through the Hesselbach triangle during abdominal strain can mimic the appearance of a
hernia. Recognizing this finding and differentiating it from a true sports hernia is crucial for accurate
diagnosis.

Radiographs

Diagnostic workup for sports hernias often involves the use of radiographs as a first-line imaging modality in
the sports medicine clinic. These imaging techniques can provide valuable insights into the underlying
causes of groin pain, helping physicians to diagnose or exclude sports hernias and other conditions that
might contribute to discomfort in the region [25]. For example, radiographs may reveal alternative diagnoses
including fractures, degenerative disease, FAI, dysplasia, and pubic symphysis asymmetry [26]. Additionally,
alignment abnormalities, such as pelvic tilt or leg length discrepancies that can contribute to groin pain and
muscular imbalances, may be identified on standing radiographs.

Computed Tomography Scan

Computed tomography (CT) scans can provide more detailed information on bony structures and soft tissues
surrounding the groin area. These scans can help identify the widening of the symphysis pubis, a potential
indicator of pubic instability or stress injuries, which may contribute to the development of sports hernias or
cause similar symptoms to a sports hernia. Additional findings of reactive sclerosis, marginal erosion,
and/or capsular thickening are supportive findings. CT scans can also assist in excluding other causes of
groin pain, such as osteoarthritis or FAI, by providing a more precise analysis of joint spaces, cartilage, and
bony morphology [27,28]. Identifying these conditions may help guide appropriate treatment and prevent
unnecessary interventions for a sports hernia.

Herniography

Herniography is an invasive diagnostic test that involves the injection of contrast material into the
peritoneal cavity to visualize the inguinal region. Although highly sensitive and specific at diagnosing “true”
hernias, herniography is generally not recommended as a first-line diagnostic tool for sports hernias due to
its invasive nature [29].

Nuclear Medicine Bone Scintigraphy

Nuclear medicine bone scan is not typically indicated for the diagnosis of athletic pubalgia. Although this
modality is exquisitely sensitive to the pathology of the bony skeleton and readily detects fractures,
osteoarthritis, and osteomyelitis, the resolution is insufficient to differentiate reactive osteitis and fracture,
for example. Further, the lack of soft tissue analysis precludes the evaluation of marginal tendons and the
aponeurotic condensation, anatomic structures that must be evaluated in this clinical setting [30].

Treatment
General Measures

Nonoperative treatment should be attempted before surgical consideration, as conservative management is
often successful in managing sports hernias. This typically includes a nonsurgical rehabilitation treatment
plan consisting of an initial six- to eight-week period of rest with supportive care, such as nonsteroidal anti-
inflammatory drugs, ice, and heat [7,31]. After this period, a six-week rehabilitation program with a gradual
return to sports activity is recommended [31].

The rehabilitation program should initially focus on hip adductor stretching and core stabilization exercises,
before advancing to eccentric strengthening of abdominal oblique, rectus abdominis, and adductors [16,17].
Finally, the program should progress to sports-specific functional exercises. The entire process may take as
long as two to three months. Ultrasound-guided injection to rectus abdominis insertion, conjoint tendon, or
adductor tendon may be considered, but there is limited evidence for its efficacy [17].

Surgery/Other Procedures

Surgery should be considered if nonoperative treatment fails after three or more months [17]. Herniorrhaphy
is the definitive treatment for sports hernias. Although surgical techniques vary, the general principles are
to release abnormal tension on the inguinal canal and reinforce the posterior wall of the inguinal canal [32].
There are two main types of surgery for sports hernias, namely, open and laparoscopic techniques.

Open surgery involves a larger incision, and while it has been reported to be effective, it may be associated
with a longer recovery time compared to laparoscopic surgery [33]. Laparoscopic surgery, on the other hand,
involves smaller incisions and allows for a quicker return to sport [34]. Both open and laparoscopic surgical
techniques have been reported to be effective at similar rates [17].
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Return to Sport

Returning to sport following treatment for athletic pubalgia, whether pursued through conservative or
surgical avenues, is shaped by the treatment’s modality, individualized factors, and injury severity. The time
to fully return to sports ranges from four to 12 weeks depending on the type of surgery and individual
recovery factors [32]. Post-surgery, the rate of return to the prior level of activity is reported to be between
80% and 95% [35,36]. To optimize surgical outcomes, it is essential that clinicians and patients carefully
consider the most appropriate surgical approach based on the patient’s specific condition, preferences, and
goals.

Trends drawn from recent literature suggest that return-to-play (RTP) timelines, while variable, lean toward
promising outcomes. For instance, in a surgical approach tailored for athletic pubalgia by Kajetanek and
colleagues, an impressive 92.6% of subjects made a successful RTP to their pre-injury sport levels within an
average span of 112 ± 38 days. It is noteworthy that athletes with sole lower abdominal wall injuries reported
a swifter recovery, clocking in at about 91.1 ± 21.0 days, particularly when contrasted with their counterparts
who sustained only adductor tendon injuries or a combination of injuries [37]. Diving deeper into the realm
of professional sports, Castle et al. identified that a substantial 90.91% of NBA players resume play after
their surgical intervention for athletic pubalgia, albeit within a slightly protracted average timeline of 4.73 ±
2.62 months. However, a caveat looms over this statistic; these athletes have been observed to experience a
contraction in their career longevity subsequent to the surgery [38]. Expanding the scope, Serafim et al.,
through a comprehensive review, inferred that athletes opting for surgery often rejoin their sport sooner
than those adopting conservative treatments. Yet, they underscore the primacy of weighing conservative
strategies before leaping to surgical decisions [39].

Mirroring investigations and discourses from other athletic milieus, the overarching narrative points toward
commendable RTP rates, often transcending the 90% mark, post-treatment for athletic pubalgia. It is
imperative, however, to not merely assess RTP in isolation but to juxtapose it with athletes’ capacities to
revert to their pre-injury prowess and gauge it against their contemporaries. Despite occasional
discrepancies in the data regarding post-surgical game involvement and proficiency in professional sports
spheres, a consensus is building around the optimistic potential for athletes to retrace their path back to
full-fledged gameplay and performance, especially in the aftermath of surgical intervention for athletic
pubalgia.

Conclusions
Sports hernias continue to present a significant challenge for clinicians due to their complex and
multifaceted nature. Accurate diagnosis and effective treatment of sportsman’s hernia necessitate a careful
clinical evaluation, a multidisciplinary approach, and experience. As the response rates to conservative
treatment for chronic inguinal pain are disappointingly low, it is crucial for healthcare professionals to
consider alternative options when appropriate.

A deeper understanding of the pathophysiology of sports hernias is essential for the improvement of clinical
outcomes and the reduction of remission periods. Further research is required to elucidate the underlying
mechanisms and develop targeted therapeutic interventions. Additionally, prospective randomized studies
focusing on specific surgical techniques are needed to provide more robust evidence and guidance for
clinicians, ultimately helping to resolve ongoing debates surrounding treatment options.

Sports hernias demand a comprehensive and evidence-based approach to ensure optimal patient care. As our
understanding of sportsman’s hernia continues to evolve, it is essential for clinicians to stay up-to-date
with the latest research and advancements in this field to provide the best possible outcomes for their
patients.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Drager J, Rasio J, Newhouse A: Athletic pubalgia (sports hernia): presentation and treatment. Arthroscopy.

2020, 36:2952-3. 10.1016/j.arthro.2020.09.022
2. Brown A, Abrahams S, Remedios D, Chadwick SJ: Sports hernia: a clinical update . Br J Gen Pract. 2013,

63:e235-7. 10.3399/bjgp13X664432
3. Munegato D, Bigoni M, Gridavilla G, Olmi S, Cesana G, Zatti G: Sports hernia and femoroacetabular

2023 Kopscik et al. Cureus 15(8): e43283. DOI 10.7759/cureus.43283 7 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/j.arthro.2020.09.022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.arthro.2020.09.022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3399/bjgp13X664432?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3399/bjgp13X664432?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12998/wjcc.v3.i9.823?utm_medium=email&utm_source=transaction


impingement in athletes: a systematic review. World J Clin Cases. 2015, 3:823-30. 10.12998/wjcc.v3.i9.823
4. Elattar O, Choi HR, Dills VD, Busconi B: Groin injuries (athletic pubalgia) and return to play . Sports Health.

2016, 8:313-23. 10.1177/1941738116653711
5. de Sa D, Hölmich P, Phillips M, Heaven S, Simunovic N, Philippon MJ, Ayeni OR: Athletic groin pain: a

systematic review of surgical diagnoses, investigations and treatment. Br J Sports Med. 2016, 50:1181-6.
10.1136/bjsports-2015-095137

6. Ross JR, Stone RM, Larson CM: Core muscle injury/sports hernia/athletic pubalgia, and femoroacetabular
impingement. Sports Med Arthrosc Rev. 2015, 23:213-20. 10.1097/JSA.0000000000000083

7. Preskitt JT: Sports hernia: the experience of Baylor University Medical Center at Dallas . Proc (Bayl Univ Med
Cent). 2011, 24:89-91. 10.1080/08998280.2011.11928689

8. Mullens FE, Zoga AC, Morrison WB, Meyers WC: Review of MRI technique and imaging findings in athletic
pubalgia and the "sports hernia". Eur J Radiol. 2012, 81:3780-92. 10.1016/j.ejrad.2011.03.100

9. Sheen AJ, Stephenson BM, Lloyd DM, et al.: 'Treatment of the sportsman's groin': British Hernia Society's
2014 position statement based on the Manchester Consensus Conference. Br J Sports Med. 2014, 48:1079-
87. 10.1136/bjsports-2013-092872

10. Polglase AL, Frydman GM, Farmer KC: Inguinal surgery for debilitating chronic groin pain in athletes . Med J
Aust. 1991, 155:674-7.

11. Bracale U, Peltrini R, Iacone B, et al.: A systematic review on the role of matrix metalloproteinases in the
pathogenesis of inguinal hernias. Biomolecules. 2023, 13:1123. 10.3390/biom13071123

12. Jorgenson E, Makki N, Shen L, et al.: A genome-wide association study identifies four novel susceptibility
loci underlying inguinal hernia. Nat Commun. 2015, 6:10130. 10.1038/ncomms10130

13. Ahmed WU, Patel MI, Ng M, McVeigh J, Zondervan K, Wiberg A, Furniss D: Shared genetic architecture of
hernias: a genome-wide association study with multivariable meta-analysis of multiple hernia phenotypes.
PLoS One. 2022, 17:e0272261. 10.1371/journal.pone.0272261

14. Minnich JM, Hanks JB, Muschaweck U, Brunt LM, Diduch DR: Sports hernia: diagnosis and treatment
highlighting a minimal repair surgical technique. Am J Sports Med. 2011, 39:1341-9.
10.1177/0363546511402807

15. Oliveira AL, Andreoli CV, Ejnisman B, Queiroz RD, Pires OG, Falótico GG: Epidemiological profile of
patients diagnosed with athletic pubalgia. Rev Bras Ortop. 2016, 51:692-6. 10.1016/j.rboe.2016.10.011

16. Irshad K, Feldman LS, Lavoie C, Lacroix VJ, Mulder DS, Brown RA: Operative management of "hockey groin
syndrome": 12 years of experience in National Hockey League players. Surgery. 2001, 130:759-64; discussion
764-6. 10.1067/msy.2001.118093

17. Swan KG Jr, Wolcott M: The athletic hernia: a systematic review . Clin Orthop Relat Res. 2007, 455:78-87.
10.1097/BLO.0b013e31802eb3ea

18. Farber AJ, Wilckens JH: Sports hernia: diagnosis and therapeutic approach. J Am Acad Orthop Surg. 2007,
15:507-14. 10.5435/00124635-200708000-00007

19. Schilders E, Bismil Q, Robinson P, O'Connor PJ, Gibbon WW, Talbot JC: Adductor-related groin pain in
competitive athletes. Role of adductor enthesis, magnetic resonance imaging, and entheseal pubic cleft
injections. J Bone Joint Surg Am. 2007, 89:2173-8. 10.2106/JBJS.F.00567

20. Mitchell B, McCrory P, Brukner P, O'Donnell J, Colson E, Howells R: Hip joint pathology: clinical
presentation and correlation between magnetic resonance arthrography, ultrasound, and arthroscopic
findings in 25 consecutive cases. Clin J Sport Med. 2003, 13:152-6. 10.1097/00042752-200305000-00005

21. Brennan D, O'Connell MJ, Ryan M, et al.: Secondary cleft sign as a marker of injury in athletes with groin
pain: MR image appearance and interpretation. Radiology. 2005, 235:162-7. 10.1148/radiol.2351040045

22. Paajanen H, Hermunen H, Karonen J: Pubic magnetic resonance imaging findings in surgically and
conservatively treated athletes with osteitis pubis compared to asymptomatic athletes during heavy
training. Am J Sports Med. 2008, 36:117-21. 10.1177/0363546507305454

23. Falvey EC, Franklyn-Miller A, McCrory PR: The groin triangle: a patho-anatomical approach to the
diagnosis of chronic groin pain in athletes. Br J Sports Med. 2009, 43:213-20. 10.1136/bjsm.2007.042259

24. Ioffe OY, Negria NM, Omelchenko AV, et al.: MRI and ultrasound criteria for the diagnosis of a sports hernia
in football players. Wiad Lek. 2020, 73:755-60.

25. Garvey JF, Read JW, Turner A: Sportsman hernia: what can we do? . Hernia. 2010, 14:17-25. 10.1007/s10029-
009-0611-1

26. Ruiz Santiago F, Santiago Chinchilla A, Ansari A, Guzmán Álvarez L, Castellano García Mdel M, Martínez
Martínez A, Tercedor Sánchez J: Imaging of hip pain: from radiography to cross-sectional imaging
techniques. Radiol Res Pract. 2016, 2016:6369237. 10.1155/2016/6369237

27. Garvey JF: Computed tomography scan diagnosis of occult groin hernia . Hernia. 2012, 16:307-14.
10.1007/s10029-011-0899-5

28. Caudill P, Nyland J, Smith C, Yerasimides J, Lach J: Sports hernias: a systematic literature review . Br J Sports
Med. 2008, 42:954-64. 10.1136/bjsm.2008.047373

29. Sutcliffe JR, Taylor OM, Ambrose NS, Chapman AH: The use, value and safety of herniography . Clin Radiol.
1999, 54:468-72. 10.1016/s0009-9260(99)90835-8

30. Van der Wall H, Lee A, Magee M, Frater C, Wijesinghe H, Kannangara S: Radionuclide bone scintigraphy in
sports injuries. Semin Nucl Med. 2010, 40:16-30. 10.1053/j.semnuclmed.2009.08.006

31. Morelli V, Smith V: Groin injuries in athletes. Am Fam Physician. 2001, 64:1405-14.
32. Steele P, Annear P, Grove JR: Surgery for posterior inguinal wall deficiency in athletes . J Sci Med Sport.

2004, 7:415-21; discussion 422-3. 10.1016/s1440-2440(04)80257-3
33. Paajanen H, Brinck T, Hermunen H, Airo I: Laparoscopic surgery for chronic groin pain in athletes is more

effective than nonoperative treatment: a randomized clinical trial with magnetic resonance imaging of 60
patients with sportsman's hernia (athletic pubalgia). Surgery. 2011, 150:99-107. 10.1016/j.surg.2011.02.016

34. Harmon KG: Evaluation of groin pain in athletes . Curr Sports Med Rep. 2007, 6:354-61.
35. Ahumada LA, Ashruf S, Espinosa-de-los-Monteros A, Long JN, de la Torre JI, Garth WP, Vasconez LO:

Athletic pubalgia: definition and surgical treatment. Ann Plast Surg. 2005, 55:393-6.
10.1097/01.sap.0000181344.22386.fa

2023 Kopscik et al. Cureus 15(8): e43283. DOI 10.7759/cureus.43283 8 of 9

https://dx.doi.org/10.12998/wjcc.v3.i9.823?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1941738116653711?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1941738116653711?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsports-2015-095137?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsports-2015-095137?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JSA.0000000000000083?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JSA.0000000000000083?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/08998280.2011.11928689?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/08998280.2011.11928689?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejrad.2011.03.100?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejrad.2011.03.100?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsports-2013-092872?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsports-2013-092872?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/1943896/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/biom13071123?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/biom13071123?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ncomms10130?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ncomms10130?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0272261?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0272261?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0363546511402807?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0363546511402807?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.rboe.2016.10.011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.rboe.2016.10.011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/msy.2001.118093?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/msy.2001.118093?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/BLO.0b013e31802eb3ea?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/BLO.0b013e31802eb3ea?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5435/00124635-200708000-00007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5435/00124635-200708000-00007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/JBJS.F.00567?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/JBJS.F.00567?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00042752-200305000-00005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00042752-200305000-00005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2351040045?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2351040045?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0363546507305454?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0363546507305454?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsm.2007.042259?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsm.2007.042259?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/32731711/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-009-0611-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-009-0611-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2016/6369237?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2016/6369237?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-011-0899-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-011-0899-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsm.2008.047373?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bjsm.2008.047373?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0009-9260(99)90835-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0009-9260(99)90835-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.semnuclmed.2009.08.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.semnuclmed.2009.08.006?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/11681783/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1440-2440(04)80257-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1440-2440(04)80257-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.surg.2011.02.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.surg.2011.02.016?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/18001606/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.sap.0000181344.22386.fa?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.sap.0000181344.22386.fa?utm_medium=email&utm_source=transaction


36. Nagy J, Thompson AM: Laparoscopic and conventional repair of groin disruption in sportsmen . Br J Surg.
1997, 84:1172. 10.1046/j.1365-2168.1997.02460.x

37. Kajetanek C, Benoît O, Granger B, Menegaux F, Chereau N, Pascal-Mousselard H, Khiami F: Athletic
pubalgia: return to play after targeted surgery. Orthop Traumatol Surg Res. 2018, 104:469-72.
10.1016/j.otsr.2018.01.012

38. Castle JP, Kessler A, Abbas MJ, Wager S, Khalil LS, Okoroha KR, 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:e1359-65. 10.1016/j.asmr.2021.07.001

39. Serafim TT, Oliveira ES, Migliorini F, Maffulli N, Okubo R: Return to sport after conservative versus surgical
treatment for pubalgia in athletes: a systematic review. J Orthop Surg Res. 2022, 17:484. 10.1186/s13018-
022-03376-y

2023 Kopscik et al. Cureus 15(8): e43283. DOI 10.7759/cureus.43283 9 of 9

https://dx.doi.org/10.1046/j.1365-2168.1997.02460.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1365-2168.1997.02460.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.otsr.2018.01.012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.otsr.2018.01.012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.asmr.2021.07.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.asmr.2021.07.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13018-022-03376-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13018-022-03376-y?utm_medium=email&utm_source=transaction

	Sports Hernias: A Comprehensive Review for Clinicians
	Abstract
	Introduction And Background
	Review
	Epidemiology
	Etiology and pathophysiology
	Risk factors and prevention
	History and presenting symptoms
	Physical examination features
	Differential diagnosis
	Diagnostic workup and testing
	FIGURE 1: Axial (A) and coronal (B) T2 fat saturation MRI images through the symphysis pubis.

	Treatment

	Conclusions
	Additional Information
	Disclosures

	References


