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Groin Pain in the Athlete: Non-Bony Pathology Including Sportsman’s

Groin
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Abstract: Groin pain is a common complaint amongst sportsmen and women accounting for nearly 10% of all sports
related injuries. This article focuses on non-bony causes of groin pain in sportsmen, particularly upon the condition
commonly known as ‘sportsman’s hernia’ or ‘sportsman’s groin’. It also highlights a new concept for the cause of groin
pain in that the authors consider that many elite athletes with groin pain have pain arising from their inguinal ligament
attachment. A new procedure known as the Lloyd Release Procedure has been specifically developed to treat this cause of
groin pain. By performing a laparoscopic release of the inguinal ligament and reinforcing the groin with a mesh also
placed laparoscopically, nearly all athletes are rendered pain free and most players can resume their activities within
weeks. In a prospective study on over 140 elite athletes undergoing the Lloyd Release Procedure more than 90% of
sportsmen returned to their normal sporting activities within four weeks of surgery.
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1. INTRODUCTION

Groin pain is a common complaint amongst sportsmen
and women, particularly those participating in sports
involving kicking, rapid accelerations and deceleration, and
sudden change of direction [1]. It has been estimated that
groin injuries account for between 0.5-6.2% of sports-related
injuries, with the prevalence in sports such as football as
high as 5-15% [2,3]. Chronic groin pain can be difficult to
diagnose, treat, and rehabilitate and is therefore responsible
for a large proportion of time lost from sport and work in
such athletes. This article focuses on non-bony causes of
groin pain in athletes, particularly upon the condition
commonly known as ‘sportsman’s hernia’ or ‘sportsman’s
groin’. The ‘groin’ comprises quite a large anatomical field
from the lower abdomen and its muscles to the adductor
muscle group insertion thereby encompassing the lower
rectus abdominis muscle, the conjoined tendon, the
superficial and deep inguinal rings, the tranvsversalis fascia,
the inguinal and pectineal (Cooper’s) ligaments, the
pectineus muscle and fascia, adductor longus and brevis and
even gracilis. Although many athletes are diagnosed with a
so-called ‘sportsman’s hernia’, careful clinical examination
is important in these patients as most do not have a surgical
‘lump’ or hernia and they are more likely to have pain and
tenderness of the ligamental attachments or tendinous
insertions, particularly of the inguinal ligament, pectineal
ligament and adductor tendon insertions. It must be
remembered that all the insertions onto the pubic bone ‘join
together’ and form an aponeurosis on the anterior aspect of
the pubic bone (Fig. 1).
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Fig. (1). Diagram showing ligaments, tendons and muscles around
the pubic tubercle. There is an aponeurosis of the fibres of the
rectus sheath, the inguinal ligament and the adductor tendon on the
anterior part of the pubic bone.

Any part of this aponeurosis can become disrupted and
cause groin pain. The aponeurosis is more pronounced in
men, which may explain in part why groin pain is more
common in males than in females. It is the authors’ opinion
that the term ‘sportsman’s hernia’ should be abandoned as
no formal hernia exists and the terms sportsman’s groin or
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groin strain should be used. These terms better reflect the
probable nature of the pathology. The tendons and ligaments
exert tremendous forces at their attachments to the pubic
bones which exert further pressures across the midline
through the symphysis pubis and its fibrous cartilage. These
stresses can be exacerbated with a number of conditions such
as sacro-iliac mal-alignment, sacro-lumbar lower back
strains and hamstring injuries. Correcting these additional
conditions may improve the outcome of treatment for many
causes of groin strains.

An extensive list of differential diagnoses exists for groin
pain in athletes (Table 1). A careful clinical approach is
required in these patients as description and localisation of
the pain can be vague. In addition, the differential diagnosis
should take into account a number of gastrointestinal,
urological,  gynaecological and testicular  causes.
Unfortunately, it should be recognised that a subset of these
patients may have multiple pathology such that a single
treatment or surgical procedure is unlikely to be curative.
Alternative diagnoses should be considered in a child or
adolescent, including septic arthritis, Perthe’s disease,
slipped upper femoral epiphysis and avascular necrosis of
the hip. Chronic groin pain or inguinal pubalgia is generally
divided into adductor disorders, osteitis pubis, sportsman’s
groin, and hip pathology. The principle non-bony causes of
groin pain will be discussed below, along with nerve
entrapment syndromes.

It is interesting that the majority of athletes do not
attribute their symptoms to a single traumatic incident;
nevertheless over 20% will definitely report an acute
precipitating event or injury. Groin pain can be quite
insidious and may evolve over weeks or months. Although
many athletes have symptoms which stop their normal
sporting activities at the time of physical exertion, more than
half experience pain the following day, lasting for 24 hours
or even 48 hours after strenuous exercise. Referred pain
often confuses the clinical picture particularly as some
patients with primary symptoms around the inguinal
ligament may also have referred pain to the upper muscular
belly of the adductor longus presumably via stimulation or
entrapment of the obturator nerve. Secondary neuralgia,
caused by stimulation of the ilio-inguinal, ilio-hypogastric,
genito-femoral and/or obturator nerve and their branches
must be considered in every patient. For ease of
classification, the authors divide groin pain into two major
groups. Those with upper groin pain - above and including
the inguinal ligament, and those with definite lower groin
pain which represents true adductor/gracilis tendon insertion
- type pain. This differential based on the patients symptoms
and clinical examination is important as surgery to the
adductor region is, at best, unpredictable in its outcome, yet
treatment options are far more successful in athletes with
symptoms with upper groin pain around the inguinal region
and pubic tubercle.

In athletes presenting with upper groin pain, the pain is
often attributed to a dilated internal or even external inguinal
ring. While there is no doubt that in the early stages of the
development of an inguinal hernia patients experience pain
at the deep ring, most athletes do not have tenderness at the
deep ring. The pain is often more medial towards the pubic
tubercle. Furthermore, the clinical assessment of the external
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ring is very subjective and any conclusions drawn with
regard to this should be guarded. Palpation of the external
ring by invaginating the scrotum often causes pain in normal
subjects and may lead to an incorrect diagnosis of a
sportsman’s groin. Most normal males, who are non-athletes,
will experience pain if someone tries to push the upper
scrotum through the external ring! The ‘invagination
technique’ can be very misleading. Whilst the authors are
therefore very sceptical about this particular physical
manouvre, there are some findings which may be helpful.
Gentle palpation through the external ring allows the
inguinal and lacunar ligaments to be palpated. If the athlete
has unilateral symptoms direct comparison can be made with
the contra-lateral inguinal ligament. Tenderness at this site
may therefore confirm inguinal and lacunar ligament
tenderness which can be quite striking in some athletes.
These athletes may well have inguinal ligament strain or
disruption, probably the most common cause of a
sportsman’s groin. The diameter of the external ring varies
quite significantly in normal subjects and probably bears no
correlation with the presence or absence of groin symptoms.

Pain above the inguinal ligament may be due to a
posterior inguinal wall ‘disruption’ but this needs further
comment. In the authors experience of performing more than
six thousand laparoscopic hernia repairs, seldom were any
‘tears’ seen in the transversalis fascia. Moreover, a lax or
bulging transversalis fascia within Hesselbach’s triangle is
often seen laparoscopically in older athletes over 40 years,
but it is very debateable whether these findings contribute to
any symptoms. Whilst plausible, as a cause of groin pain,
posterior wall weaknesses are difficult to prove surgically. In
contrast to a laparoscopic examination, examining the
posterior wall through a small anterior wall crease incision
can be limited and conclusions should only be drawn by
experienced groin surgeons. The examination of these
particular tissues is not an exact science as there are no
normal reference values to which to relate. Small bulges can
often be simply physiologically normal in many young men
for example, yet they may still benefit from a surgical repair.

2. CLASSIC SPORTSMAN’S GROIN - PAIN AROUND
THE PUBIC TUBERCLE

Sportsman’s groin is a term used to describe a poorly
defined, and under researched, syndrome of painful
symptoms relating to the inguinal region around the inguinal
ligament without a clinically recognisable hernia [4-6]. It is
often termed °‘inguinal-pubalgia’. The term sportsman's
‘hernia’, or Gilmore’s groin, was first described by O.J.
Gilmore in 1980 [2]. It is a syndrome characterized by
chronic groin pain allegedly associated with a dilated
superficial inguinal ring, although the exact cause of this
injury is largely speculative and could possibly be multi-
factorial. It is the authors’ opinion that the term ‘sportsman’s
hernia’ should therefore be abandoned as there is rarely a
hernia present. The true incidence of sportsman's groin
remains controversial, largely due to inconsistencies in
definitions throughout the literature; some authors believe it
is only a rare cause of groin pain in athletes, but the authors
and others believe it is the most common cause of chronic
groin pain and largely relates to the inguinal/pectineal
attachments. Various explanations exist for this disorder,
including avulsion of the conjoined tendon from the pubic
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Table 1. Differential Diagnosis
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. Sportsman’s groin
. Hernia -
Inguinal, femoral, obturator

. Nerve entrapments —

. Adductor tendinitis

. Muscle strains —

. Osteitis pubis
. Bursitis

. Hip disorders —

head
. Lumbar spine disorders —
Osteoarthritis, intervertebral disc prolapse

. Fractures including stress and avulsion fractures —
. Lower Gastrointestinal disorders —
. Urological causes —

Ureteric calculi, urinary tract infections

. Gynaecological causes —

. Testicular causes —

Epididymo-orchitis, varicocoele, trauma, tumours

Inguinal lymphadenopathy

Ilioinguinal, iliohypogastric, obturator, genitofemoral, lateral femoral cutaneous

Rectus femoris, Rectus abdominis, Adductors, Sartorius

Osteoarthritis, Perthes disease, Synovitis, slipped capital femoral epiphysis, osteochondritis desiccans, Avascular necrosis of femoral

Inferior pubic ramus, femoral neck, anterior superior iliac spine, anterior inferior iliac spine, Ischial tuberosity

Diverticular disease, inflammatory bowel disease, appendicitis, mesenteric adenitis, malignancy

Pelvic inflammatory disease, endometriosis, pathology of ovaries and fallopian tubes

tubercle, weakening of transversalis fascia, tears in internal
oblique, tearing of external oblique or its aponeurosis
causing  superficial inguinal ring dilatation, and
abnormalities of rectus abdominis insertion [4,5,7,8]. Several
authors feel that a deficiency of the posterior inguinal wall is
the most common operative finding in these patients yet it is
hard to understand how this ‘deficiency’ can cause such
intense pain. Furthermore, many athletes have an incidental
weakness yet it is not the site of their symptoms.

It must also be remembered that the superior pubic ramus
and pubic symphysis act as a compression strut linking the
femur to the posterior pelvis and spine, with the centre of
rotation near the pubic symphysis. Restricted hip
movements, hip and abdominal strength in-coordination,
imbalances in the pelvic biomechanics all serve to increase
the stress through the pubic symphysis [9] which could
exacerbate anterior groin pain. Abdominal and hip muscles
act synergistically to control leg movement during sports.
Weakness or poor coordination of these muscles may result
in instability and overuse injury, particularly at the non-
contractile structures of the inguinal region such as the
transversalis fascia, rectus abdominis insertion, conjoined
tendon, and external oblique aponeurosis [10]. The authors’
personal opinion is that the pathology causing the majority
of non-bony upper groin pain relates to an enthesopathy of
one of the attachments of the ligaments around the pubic
tubercle which may be analogous to tennis elbow, yet
without significant degeneration of the attachment.

In many athletes, the pain tends to be of insidious onset,
although some may experience a sudden tearing sensation

which is exacerbated by exercise. Activities which increase
intra-abdominal pressure may precipitate the pain, for
example coughing and sneezing, although simple
movements such as getting out of a car can often cause the
pain also. There is no doubt that some athletes experience
pain during exercise whilst others complain of pain and
stiffness for 24 or 48 hours after strenuous activity. These
delayed symptoms often cause the athlete to seek help.
Although pain is felt in the groin, it may radiate into the
adductor muscles, perineum or rectus muscle. The patient is
typically male and in his twenties, however the syndrome
has been described in females and a wide age range. Clinical
examination often reveals tenderness around the pubic
tubercle. In many patients, the inguinal ligament, palpated by
scrotal invagination, is often exquisitely tender. In very slim
athletes the inguinal ligament and lacunar ligaments can be
palpated. It is the authors’ belief that many athletes have
pain caused by disruption of this ‘inguino-pectineal’
ligament complex. This complex involves the inguinal
ligament, the curved fibres of the lacunar ligament, the
pectineal ligament, the pectineus muscle, some posterior
rectus sheath fibres, and some of the anterior fibres of the
pubic bone aponeurosis. The patients who describe groin
symptoms yet present with elusive clinical signs may well
have disruption of the deep fibres of the inguinal and lacunar
ligaments. There is usually no evidence of small bowel
herniation through the deep or superficial rings and apart
from a normal physiological cough impulse no hernia can be
detected. It should be recognised that these patients may
suffer from multiple synchronous pathologies. Imaging is
mainly utilised to exclude differential diagnoses. Pelvic
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radiography may reveal changes of osteitis pubis (Fig. 2),
stress fractures or skeletal disease, and can be supplemented
by bone scans or CT scans as necessary. Flamingo view
pelvic radiography can be used to demonstrate pelvic
instability. MRI may be used to detect muscle strains, labral
tears, osteitis pubis, ilio-psoas bursitis and stress fractures
[11]. Ultrasound scanning enables dynamic assessment of
the inguinal region and may demonstrate a increase in cross-
sectional area of the inguinal canal near the superficial ring
upon straining, associated with a convex anterior bulge of
the posterior canal wall, however is highly operator-
dependent [12].

2.1. Conservative Management

Conservative treatments generally have low success rates
[13]. Conservative management involves drug treatment
with non-steroidal anti-inflammatory drugs (NSAIDs), heat
or ice, massage and physiotherapy. Transcutaneous electrical
nerve stimulation (TENS) has also been used. Programmes
involve initial rest of 6-8 weeks, followed by physiotherapy
to improve coordination and progressively strengthen and
stretch the hip muscles and core abdominal muscles. These
exercises include resisted hip abduction, adduction, flexion
and extension exercises, abdominal sit-ups, and slide-board
exercises. Athletes then progress to sports-specific exercises
and gradual return to full activities [13]. Return to
competition occurs when the athlete is pain-free and training
fully. Rehabilitation focuses on improving core strength,
endurance and coordination, as well as resolving imbalances
of the hip and abdominal muscles in order to stabilise the
pelvic ring.

2.2. Operative Management

Conservative therapies may temporarily alleviate the
patient's pain, but definitive surgical management is
recommended should they fail. Although there are no studies
which have demonstrated the optimal time to perform a
surgical procedure, most clinicians would recommend
waiting at least six weeks from the onset of symptoms.
Operative treatment for chronic groin pain is therefore
usually indicated if patients have had pain for 6 weeks or
longer despite rest, NSAIDs and physiotherapy. The
majority of operative interventions thus far for this condition
have attempted to support the posterior wall of the inguinal
canal, using a standard mesh hernia repair [14-18], a
modified hernia repair [19], Bassini repair [20,21], or more
recently a mesh placed laparoscopically either using an
extra-peritoneal technique (TEP) [22-25] or a trans-
abdominal pre-peritoneal (TAPP) technique [25-28].

2.3. Conventional-Type Hernia Repairs

The original operation described by Gilmore involved a
6-layer repair, plicating the transversalis fascia, re-attaching
the internal oblique muscle to the pelvic bone, repairing the
external oblique and tightening the external ring. Between
1980 and 2008, the Gilmore clinic performed over 4000 of
these operations, reportedly with a 97% success rate [2]. The
technique may have been recently modified by the additional
use of a mesh. Brannigan et al. [19] reported a series of 85
athletes treated using a similar operation, demonstrating 96%
returning to full competitive sport within 15 weeks of
surgery. Several studies have since reported the use of open
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hernia repair, using either a modified Bassini repair
[4,20,21], or Lichteinstein mesh repair [16], with varying
results. The authors prefer to use a laparoscopic method as
laparoscopic hernia surgery has been shown to be associated
with short hospital stay, improved post-operative pain, and
improved convalescence [10,23-32]. It also has the
theoretical advantage that the internal posterior position of
the mesh behind the conjoined tendon and pubic bone should
create a stronger repair than open surgery where the mesh is
placed anteriorly. Several series have explored the benefits
of laparoscopic hernia repair as a treatment modality in
athletes with chronic groin pain [22-28]. Post-operative
results range from 100% returning to sporting activities at 4
weeks, to 93% within 3 months. Genitsaris et al. reported a
large retrospective series of 131 professional athletes who
underwent bilateral TAPP for groin pain, with 97% returning
to sporting activity within 3 weeks [26]. Van Veen et al.
reported a series of 55 athletes, 38 of whom were
professional, who underwent laparoscopic TEP [22]. 88%
returned to sporting activity within 8 weeks, and 100%
within 3 months. Paajanen ef al. reported 41 professional
athletes undergoing laparoscopic TEP, with 100% having
returned to sporting activity at 1 month [24]. Two of the
smaller reported series report only professional athletes
[23,27]. Overall, patients undergoing laparoscopic
procedures for groin pain return to sports quicker than those
undergoing open operations. There is therefore a significant
amount of literature reporting the benefits of a laparoscopic
approach.

2.4. Minimal-Repair Technique

Dr. Ulricke Muschaweck and colleagues from the Hernia
Centre, Munich, Germany, have devised the ‘minimal-repair
technique’ for sportsman groin pain. This is an open
procedure performed under local anaesthetic and involves
repairing the weak area of the posterior inguinal canal wall
and reducing the tension of the attachment of the rectus
abdominis into the pubic tubercle. It is understood that the
procedure has been performed in several thousand athletes,
including many high-profile elite athletes. It is claimed that
athletes return to training at 2 days post operation with full
recovery between 10 and 14 days. However as yet, this data
has not been published and therefore formal conclusions
cannot be drawn about its efficacy. Symptomatic relief in
these patients may result from the sutures reinforcing the
posterior wall of the inguinal canal, division of branches of
the ilio-inguinal nerve and genito-femoral nerve, or
alteration of the tension along the inguinal ligament.

2.5. The Inguinal Ligament Release Procedure

Despite the wide range of surgical procedures which
have been developed for the treatment of groin strain, there
remains a group of athletes who continue to complain of
symptoms around the pubic tubercle. Furthermore, many
players who have had an initial successful outcome with
open surgical techniques unfortunately ‘break down’ and
return with their original symptoms. In 1998, a Premier
League football player who had undergone bilateral open
hernia repair for groin strain was referred to Leicester with a
recurrence of his groin pain. The player did not have a
recurrent hernia but presented with severe pain at the
attachment of the inguinal ligament on to the pubic tubercle.
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It was postulated that his pain was due to severe strain of the
ligament and that releasing the ligament from the bone
would improve his symptoms. He underwent a laparoscopic
procedure where the inguinal ligament was divided and the
internal aspect of the groin reinforced with a soft mesh. The
operation was successful and he played and scored for this
club 23 days after surgery. The release procedure for groin
pain has been modified slightly over the past decade but it
continues to be successful for the treatment of groin pain in
elite athletes. The laparoscopic technique for the inguinal
ligament release followed by mesh reinforcement, which has
been developed in Leicester, UK, has previously been
described [33]. This procedure was devised based on the
observation that the majority of patients referred to our
practice were tender over the insertion of the inguinal
ligament, lacunar ligament and pectineus muscle. It was
postulated that disruption to the inguino-pectineal complex
causes chronic pain and treatment should be developed to
specifically target this anatomical site. There is evidence that
the inguinal and lacunar ligaments are macroscopically
disrupted in this group of athletes. Fig. (2) demonstrates a
tear in the central part of the inguinal ligament attachment. In
a similar fashion to a tenotomy of adductor [34] or forearm
extensor tendons [35], it was hypothesised that the release of
the inguinal ligament at its point of insertion would alleviate
patients’ symptoms. The inguinal ligament is divided from
the pubic tubercle, releasing the tension at the lacunar
ligament. Similarly, if the fascia overlying the pectineus
muscle is thickened, the fascia is divided. In these patients
the tension in the pectineal ligament is released also.
Following the ligamental division, mesh reinforcement is
required to prevent herniation and reinforce the anterior
abdominal wall. The procedure releases the tension in the
area and reduces pressure and tension of the conjoined
tendon and posterior inguinal wall.

7 SRR

Fig. (2). Photograph demonstrating a tear in the central part of the
inguinal ligament attachment.
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2.5.1. Surgical Technique

The operator and assistant setup is identical to that
routinely used for a trans-abdominal pre-peritoneal mesh
repair (TAPP) [29]. Pneumo-peritoneum is established using
the safe, open technique also developed in Leicester. A small
incision is made in the sub-umbilical skin followed by blunt
dissection down to the cicatrix. A small incision is made in
the cicatrix which is then dilated and a blunt 10mm port
inserted into the abdomen, through which the telescope is
passed. Two other Smm ports are inserted under direct
vision. Routine inspection of the hernial orifices is then
undertaken. The peritoneum is incised and the whole
inguinal region exposed so that the medial end of the
inguinal ligament and its surrounding structures can be
carefully examined. The femoral canal is also exposed
carefully and an assessment made of the attachment of the
inguinal, lacunar and pectineal ligaments. The ilio-pubic
tract is divided and the inguinal ligament and lacunar
ligaments detached from the pubic tubercle using hook
diathermy. Excess scar tissue (if present) from previous
groin surgery is divided and any old suture material
removed. The pectineal ligament, if thickened, is divided
also. Following this, a 15 by 12cm synthetic mesh is
positioned to cover the whole inguinal region and the medial
edge secured using a laparoscopic stapler. The peritoneum is
then re-attached to prevent any part of the mesh being
exposed to the abdominal contents. The three small skin
incisions are closed with absorbable vicryl and the wounds
infiltrated with local anaesthetic. An ilio-inguinal nerve
block using levobupivacaine is performed in all cases.
Patients undergo routine post-operative monitoring and are
discharged the same day if well.

Return to full activity is encouraged as soon as possible
following surgery. Patients are advised to undertake
stretching exercises of the groin, incorporating bent knee
lunges, and quadriceps stretch of the operated side. Training
for sport is strongly encouraged after one week post-surgery
and return to regular sporting activity after two weeks.

2.5.2. Results of the Inguinal Ligament Release Procedure

To date, more than 400 patients have undergone this
procedure now referred to as the Lloyd Release procedure.
Our initial published series followed up 48 patients after the
procedure, consisting mainly of amateur sportsmen and
manual workers [33]. Patients were followed up a median of
6 months after operation using a visual analogue pain score
questionnaire to assess the severity of symptoms, frequency
of symptoms, and functional limitation. One third of these
underwent bilateral procedures. 83.3% were discharged the
same day, with pain control and urinary retention the reasons
for overnight stay. Only minor complications were
experienced. 92% of patients returned to normal sporting
activity following surgery, with a median return to strenuous
activity of 28 days. 76.9% of patients polled by
questionnaire stopped all analgesia post surgery, with the
remainder requiring only occasional analgesia. Overall, there
was a highly significant improvement in the frequency of
pain, severity of pain and functional limitation scores before
and after surgery (p= 0.0012, <0.0001 and <0.0001
respectively).
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Subsequent to this, a prospective study of 73
sportsmen/women was performed which involved a
prospective audit and follow-up for least 3 months following
surgery [36]. Forty-two were footballers, with 16
professionals, 4 semi-professionals, and 22 amateurs.
Twenty-one were rugby players, with 18 professionals and 3
amateurs. The remainder included two professional cricket
players, five athletes, one amateur cyclist, one semi-
professional tennis player, and one professional horse rider.
Nine rugby players, five footballers and the horse rider had
competed at international level. Eleven patients (15%) had
previously had surgery on the symptomatic groin. Previous
operations were 6 Gilmore’s procedures, 6 inguinal hernia
repairs (2 laparoscopic), and 2 adductor tenotomies. The
median duration of pain in all patients was 5 months (range
1.5-24 months). Most patients had tried pre-operative
physiotherapy with no improvement of symptoms, and 52%
required regular analgesia.

Mann and Lloyd

There were no peri-operative complications, or long-term
complications such as haematoma, serous formation or
wound infection. Post-operatively, patients were mobilising
freely at a median of 1 day (range 1-4 days), and were able
to perform household chores at a median of 2 days (range 1-
5 days). Returning to light training took a median of 1 week
(range 0.5-6 weeks) and full training 3 weeks (range 0.5-12
weeks). Patients had returned to playing sport competitively
by a median of 4 weeks post-operatively (range 1-12 weeks),
although it should be noted that three operations were
performed in the ‘off’ season. 74% were able to undertake
full training and considered themselves ‘match-fit’ by 4
weeks. Regular analgesia was required after the first post-
operative day in 48% of patients for a median of 2 days
(range 2-28 days).

At follow-up, 73% of patients reported no symptoms,
with the majority of the remainder only reporting mild
symptoms. Post-operative pain severity score was a median
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Fig. (3). The Lloyd release Procedure: Functional limitation pre- and post-operatively (p<0.001). Reproduced with permission of British
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Fig. (5). The Lloyd Release Procedure: Symptom severity score pre- and post-operatively in all patients (p=0.005), football players
(p<0.001), rugby players (p<0.001), and professional sportsmen (p<0.001). Reproduced with permission of British Journal of Sports

Medicine [36].

of 0 (range 0-8) for the entire group. Two patients reported
no change in severity of symptoms, but reduced frequency of
occurrence, and two patients reported no change in
symptoms following surgery. Only one patient had not
returned to playing sport at follow-up. Importantly, no
patients reported deterioration in symptoms following
surgery. The median change in pain scores between pre- and
post-operation was 7 (0-10). 88% of patients had returned to
full fitness following the operation. There was a highly
significant improvement in frequency of pain, severity of
pain, and functional limitation following surgery (p<0.001,
p=0.005, p<0.001 respectively; (Figs. (3, 4)). Overall, 97%
of patients reported that the operation had improved their
symptoms and would recommend the procedure to a
colleague/team mate.

When results were sub-analysed with regards to differing
sports, both footballers and rugby players achieved good
results (Fig. 5). Footballers resumed light training at a
median of 2 weeks (range 0.5-6 weeks), full training at 3
weeks (1-12 weeks), and competitive playing at 4 weeks
(1.5-12 weeks). 74% of patients reported no symptoms at
follow-up, and 88% reported return to full fitness. There
were highly significant improvements in frequency of pain,
severity of pain, and functional limitation following surgery
(p<0.001 all cases). Rugby players returned to light training
at a median of 1 week (range 0.5-6 weeks), full training at 2
weeks (1-8 weeks), and competitive playing at 4 weeks (2-10
weeks). 76% of patients reported no symptoms at follow-up,
and 90% reported return to full fitness. There were highly
significant improvements in frequency of pain, severity of
pain, and functional limitation following surgery (p<0.001
all cases).

When professional sportsmen were sub-analysed, light
training was resumed at a median of 1 week (range 0.5-6
weeks), full training at 2 weeks (0.5-8 weeks), and
competitive playing at 3 weeks (1-10 weeks), however again
it should be noted that three players had operations
performed in the ‘off-season’. 78% of this group reported no
symptoms at follow-up, with only 1 person (2.7%)
continuing to experience pain frequently after playing sport
(Fig. 5). 84% of the 37 professional sportsmen were able to
undertake full training and considered themselves ‘match-fit’
by 4 weeks. All except one patient (97%) reported return to
full fitness at follow-up, and all of these reported that the
operation had improved their symptoms and that they would
recommend it to a colleague/team-mate with similar
symptoms. There were highly significant improvements in
frequency of pain, severity of pain, and functional limitation
following surgery (p<0.001 all cases).

2.5.3. Post-Operative Rehabilitation

Post-operative rehabilitation programmes vary between
published series, although only few detail these
comprehensively [22,37]. In general, walking is encouraged
immediately following surgery, with jogging and running
started by the third week. During this time, physiotherapy to
strengthen and increase the flexibility of the hip and
abdominal muscles is performed. Cycling can be used to
maintain overall conditioning. Sprinting, shuttle runs and
kicking exercises are commenced when running can be
performed pain-free. Sport-specific training is started at this
time, and return to competition when this can be performed
pain-free.
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2.6. Nerve Entrapment Syndromes

Entrapment or disruption of the ilio-hypogastric, ilio-
inguinal, genitor-femoral, lateral femoral cutaneous or
obturator nerve should all be considered as potential
underlying pathology in athletes presenting with groin pain
(Fig. 1) [38]. Nerve entrapments are more common following
surgical trauma, including hip replacement, however they
have been reported following sporting injuries.

2.6.1. Obturator Nerve

The obturator nerve arises from the anterior branches of
the ventral primary rami of L2-4, which fuse within the
psoas muscle and emerge from its medial boarder beneath
the common iliac vessels. The nerve then travels along the
lateral wall of the lesser pelvis to enter the obturator
foramen. It then divides into anterior and posterior branches.
The anterior branch passes above obturator externus,
supplying pectineus and descends in the thigh deep to
adductor longus, which it also supplies. It then passes over
adductor brevis, supplying it and gracilis, to end in the
subsartorial plexus supplying the skin over the medial side of
the thigh. The posterior branch emerges through obturator
externus, supplying it, before descending on and supplying
adductor magnus.

In athletes, entrapment may occur within the obturator
foramen, or more commonly, the posterior branch may
become entrapped within adductor magnus [39,40]. The
main symptoms including difficulty walking and develop-
ment of an unstable leg. Groin and medial thigh pain may
also occur, which worsen with exercise, particularly after
kicking movements. With severe injuries, loss of adduction
can occur, with wasting over the adductor muscles and
paraesthesia along the medial aspect of the distal thigh. Loss
of adductor tendon reflex with preservation of other muscle
stretch reflexes often may be observed, as may a positive
Howship-Romberg sign (medial knee pain induced by forced
hip abduction, extension, and internal rotation). Electro-
myography of the adductor muscles may be used to confirm
the diagnosis, as may nerve blocks [39,40].

Physiotherapy of the adductor muscles may be sufficient
for entrapment of the anterior division of the nerve. When
obturator nerve denervation is present on electromyography
surgery is the primary treatment, dividing the fascia over
pectineus and adductor longus and identifying the anterior
branch in the space between the two muscles, beneath a
thickened fascia, which is divided along the line of the nerve
[39,40].

Damage, compression or entrapment of the obturator
nerve along its journey through the pelvis, obturator foramen
and upper thigh may give rise to groin pain and/or thigh
pain. Some authors believe that a primary nerve entrapment
syndrome is a common cause of groin pain and that steroid
injections into the nerve improve symptoms [40]. It may be
that pressure within the pectineus muscle caused by
thickening of the pectineus fascia causes compression of the
nerve and groin pain. It is our experience that dividing the
pectineal fascia also improves the symptoms of upper medial
thigh pain and that this could be explained by a possible
compartment syndrome within the pectineal fascia. This has
not been proven but pressure around or in the pectineal
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fascia would explain the referred pain to the upper medial
thigh experienced by some athletes.

2.6.2. Ilio-Hypogastric Nerve

Ilio-hypogastric nerve (T12, L1) - trauma or muscle tears
of the lower abdominal wall muscles may result in
entrapment of the ilio-hypogastric nerve in scar tissue or
neuroma formation [41]. Pain is felt in the supra-pubic and
inguinal regions, occasionally extending into the genitalia.
Pain can usually be reproduced by palpating over the area of
nerve compression. Hypo or hyperaesthesia maybe present in
the area supplied by the nerve, although this may be small.

2.6.3. Ilio-Inguinal Nerve

Ilio-inguinal nerve (T12, L1) - tearing of lower external
oblique aponeurosis, particularly in hockey players [42],
may result in direct damage to the ilio-inguinal nerve,
subsequent compression by scar tissue or neuroma
formation. Pain is felt along inguinal ligament, and may
radiate into the lower abdominal wall, scrotum/labia, or
internal thigh. Hypo or hyperaesthesia maybe present along
the internal ligament. Pain can reproduced by palpating over
where the nerve exits the inguinal canal, or medial to the
anterior superior iliac spine, and symptoms can be increased
by hip extension.

2.6.4. Genito-Femoral Nerve

Genito-femoral nerve (L1, L2) - genitor-femoral nerve
entrapment can occur anywhere along its path on psoas
major, the inguinal canal (genital branch), or Sartorius
muscle (femoral branch). Entrapment of the femoral branch
causes pain and hypo/hyperaesthesia of the anterior thigh
below the inguinal ligament, which may increase on hip
rotation or prolonged walking.

Diagnosing entrapment of these nerves and distingui-
shing between them may be difficult and electro-diagnostic
investigations are often unhelpful. Diagnosis of ilio-
hypogastric or ilio-inguinal nerve entrapment rest upon
history and examination, followed by rapid symptom relief
following infiltration of local anaesthetic with or without
steroids into the region where the nerves exit the internal
oblique. This would have no effect in cases of genito-
femoral nerve entrapment, when a block of L1 and L2 nerve
roots should result in relief of symptoms. These blocks are
both diagnostic and therapeutic. Medical therapy with anti-
epileptic medications (gabapentin, carbamazepine), as well
as tricyclic antidepressents (amitryptiline), topical capsaicin
cream and TENS unit may also be of some benefit. Surgical
excision [43,44] or ablation [42] is the treatment of choice
following failure of conservative management and may be
performed endoscopically [45,46].

2.6.5. Lateral Femoral Cutaneous Nerve

The lateral femoral cutaneous nerve arises from the
ventral primary rami of L2-4. Injury or entrapment results in
the syndrome of meralgia paresthetica (derived from the
greek meros, meaning thigh, and algo, meaning pain),
characterised by paraesthesia and pain in the lateral and
anterolateral thigh. Entrapment most commonly occurs as
the nerve travels posterior to the inguinal ligament. Patient
examination may reveal hyperaesthesia over the lateral thigh
and a positive Tinel sign may be present over the inguinal
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ligament, although signs may be absent. Diagnosis may be
made using local anaesthetic injection near the inguinal
ligament or electrodiagnostic testing. Treatment options
include local anaesthetic injection, with or without steroid.
NSAIDs, antiepileptic medications, tricyclic antidepressant
and capsaicin cream. Patients should avoid further nerve
irritation, including avoiding hip extension, prolonged
standing and compressive clothing. Surgical nerve
decompression or transaction may be performed if
conservative management fails [44,47]. The authors’ have
decompressed the lateral femoral cutaneous nerve by
releasing the tight fibrous tunnel through which the nerve
travels. This was done laparoscopically with a very good
clinical outcome.

3. OSTEITIS PUBIS

Osteitis pubis is a chronic non-infectious inflammatory
condition involving the pubic symphysis, resulting in
resorption of the bone or cartilage of the pubic symphysis
due to repetitive stress [48,49]. It commonly presents with
insidious onset of pain in the adductor region and around the
pubic symphysis. Osteitis pubis is particularly common in
sports such as football, ice hockey and rugby - activities
which involve sprinting, kicking and rapid change of
direction, and it is thought to be secondary to shearing or
rotational movement of the pubic symphysis [50-52]. It may
also be associated with pregnancy, trauma, rheumatological
disease and gynaecological/urological surgery. Examination
reveals tenderness to palpation of the pubic tubercle, with
pain increasing on resisted thigh adduction and contraction
of rectus abdominis. X-ray examination demonstrates
subchondral erosions, sclerosis, and widening of the
symphysis (Fig. 6). Early MRI changes include subchondral
bone marrow oedema, fluid in symphysis pubis joint, and
periarticular oedema [53]. Chronic changes (>6 months)
include subchondral sclerosis, subchondral resorption and
bony margin irregularities, and osteophytes formation [53].

A recent systematic review has examined the treatment
of osteitis pubis in athletes [54]. They only identified level 4
evidence in the literature - 25 case series/reports of osteitis
pubis treatment reporting outcome in 195 athletes. No
randomised controlled trials have been conducted. Based
upon this evidence, very few conclusions can be drawn as to
the best treatment of these patients. The majority of cases are
self-limiting; therefore conservative treatment is typically the
first-line treatment - rest, non-steroidal anti-inflammatory
drugs (NSAIDs), heat treatment, compression shorts, and
rehabilitative physiotherapy, particularly focusing on core
muscle stability. Average return to sporting activity was 9.5
weeks in these patients, with 41 of 42 patients returning to
full activity [51, 55-59].

Some series advocated intra-symphysial corticosteroid
injection, with or without local anaesthetic, however this
remains controversial because of concerns regarding
symphysis loosening. Three case series exist in the literature,
each differing in type, dose and strength of medication, thus
limiting conclusions [60-62]. Whilst the average return to
sporting activity for ‘responders’ was 8 weeks, it should be
noted that 20.7% were unable to return to any sporting
activity. A greater response was seen in those patients treated
earlier in the course of the disease.

The Open Sports Medicine Journal, 2010, Volume 4 89

Proliferative Injection Therapy (Prolotherapy) involves
injecting an otherwise non-pharmacological and non-active
irritant solution into the body, for the purpose of
strengthening weakened connective tissue of tendons and
ligaments to alleviating pain. Prolotherapy using dextrose
and lignocaine has been used to treat osteitis pubis in a series
of 24 athletes [63]. Multiple injections sites across the pubic
rami and symphysis for an average of 2.8 treatments resulted
in a high treatment success rate, with 91.7% of athletes
returning to sport after an average of 9 weeks, with zero
complications. Clearly this is a therapeutic modality worthy
of further consideration.

As mentioned, most cases of osteitis pubis are self-
limiting after a period of 2-3 months, although some authors
report the average healing time to be 9-10 months. Surgical
intervention is reserved for symptoms refractory to
conservative management. Options include curettage of the
pubic symphysis [64, 65], polypropylene mesh placement
into the preperitoneal retropubic space [66, 67], and pubic
symphysis stabilisation [68, 69]. Only six case series exist in
the literature, reporting 46 athletes. Thirty-seven returned to
playing sport after an average of 22.4 weeks following
curettage (18 of 25 patients) [64, 65], 7.2 weeks following
polypropylene mesh placement (12 of 13 patients) [66, 67],
and 26.4 weeks following pelvic stabilisation (7 of 8
patients) [68, 69]. Only 2 minor complications were reported
(4.3%). No study compared surgical technique, therefore
comparison is not possible.

Fig. (6). Plain radiograph in a patient with osteitis pubis
demonstrating erosive change, joint irregularity and sclerosis of the
pubic symphysis (Image courtesy of Dr Donna D’Souza and
Radiopaedia.org).

4. ADDUCTOR MUSCLE DISORDERS

An adductor strain is a common injury, particularly in
those participating in sports such as football, hockey, martial
arts and tennis. Injuries most commonly occur forceful
abduction of the thigh occurs during an intentional
adduction, for example when a footballer attempts to kick a
ball and meets resistance from a tackling opposing player.
Acute adductor strains most commonly occurs at the
musculotendinous junction, with the athlete complaining of
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pain proximally at the site of the adductor longus tendon,
exacerbated by adduction of the thigh. The adductor tendons
have small insertions that attach to periosteum-free bone,
which have poor blood supplies and rich innervations,
resulting in high levels of pain and poor healing capacity.
Injury is associated with failure to stretch the adductor
muscles properly prior to exercise and also adductor muscle
weakness. Weakness of the hip adductors compared to hip
abductors pre-season has been found to be a risk factor for
development of groin injury in ice hockey players [70], and
development of a pre-season exercise program resulting in a
significant reduction in hip adductor injuries [71].

Acute injuries are often noticed as a sudden stabbing pain in
the groin. Muscle function tends to be preserved unless a grade
3 tear is present, in which loss of adduction occurs. In cases of
loss of muscle function, obturator nerve entrapment should be
considered. Clinical signs include tenderness, swelling and
bruising of the superior medial thigh with pain on resisted
adduction and passive abduction of the hip. Occasionally a
defect in the adductor muscles can be palpated.

Inadequate management of acute strains or premature
return to sporting activities can result in chronic strains.
Chronic adductor strains tend to cause a dull ache in the
groin, which may radiate down the medial aspect of the thigh
or proximally into rectus abdominis. This may be associated
with stiffness in the groin, particularly in the morning or at
the beginning of exercise. Pain and stiffness may improve
with activity, but recur after activity. On examination,
patients may be tender over the inferior pubic ramus at the
origins of adductor longus and gracilis, which pain
worsening on resisted adduction.

4.1. Treatment

There is very little evidence base for adductor injuries, with
very few comparative trials reported. All acute injuries are
initially managed with rest, ice, compression and elevation.
Ultrasound scan or MRI may be used to evaluate the degree of
injury. For grade I and grade II injuries passive range of motion
physiotherapy should begin immediately. Stretching and
progressive strengthening exercises should be performed as
soon as can be performed pain-free, which can include a slide
board and lateral lunges. Grade III injuries (>90% muscle fibres
torn) should initially be treated with rest and compression.
Passive range of movement exercises should be started after day
3 and crutches should be used until pain-free ambulation can be
performed. After one week, pain-free stretching exercises can
be performed with progressive resistance strengthening
exercises. Slide board exercises, progressing to sport-specific
exercises can be performed after 10-14 days. Tendon repair
surgery is only indicated in acute grade III strains when there is
complete rupture [72], although a recent series of 19 American
Football players with acute complete proximal adductor longus
tendon rupture demonstrated that conservative management
with a staged physiotherapy programme resulted in faster return
to full sporting activity (mean 6.1 vs 12.0 weeks) [73].

Failure to adequately treat acute injuries or to leave
sufficient time for healing may lead to chronic strains. In the
treatment of chronic strains, rest, ice, massage, and
therapeutic ultrasound have been recommended. NSAIDs
have been suggested, but no controlled trials have been
published, and local anaesthetic/steroid injections have been
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shown to result in only short term relief of symptoms [74]. A
careful monitored rehabilitation program with a total
cessation of the sports activity is necessary for the chronic
adductor injury to heal and become pain-free. This should
consist of isometric exercises, strengthening of the hip- and
pelvis-stabilizing muscles, and proprioceptive training. No
increase in pain should be experienced during or after the
exercises. The load of the exercises gradually is increased.
Specific strengthening of the adductor muscles then is
implemented. Cycling and swimming are useful to maintain
general fitness. Running is only commenced after the above
activities can be performed pain-free at high intensity. When
running is pain-free, sprinting and shuttle-runs can then be
started. Sport-specific activities are the final step in
rehabilitation prior to full return to sport. Rehabilitation is
often prolonged, taking up to 6 months or more.
Prolotherapy may have a role in the treatment of chronic
adductor injuries. Topol et al. [75] reported a series of 75
elite athletes with chronic groin pain of a mean duration of
11 months. They received monthly injections of 12.5%
dextrose with 0.5% lignocaine into the adductor attachments
to the pubis. After an average of 3 treatments, 69 (92%)
reported an improvement in symptoms, with 82%
improvement in visual analog score of pain in sport and 78%
reduction in the Nirschl pain score. Return to unrestricted
sport occurred after an average of 3 months.

Surgical intervention is indicated in chronic strains
refractory to conservative treatment. Martens et al [76]
performed adductor tenotomy in combination with rectus
abdominis tenotomy in a series of 81 athletes. A
compression bandage was applied for 24 hours following
surgery, the patient walking after 2 days and resumed
running within pain limits 5 weeks postoperatively. The time
to return to full sporting activities was 12 weeks. In this
study, there was no loss of power in the surgical group
compared with the control group. Akermark et al. [34]
reported a series of 16 adductor longus tendon tenotomies in
athletes with long standing groin pain and focal tenderness
over the adductor origin, refractory to conservative
treatment. At a mean follow up of 35 months after surgery,
all patients were improved or free of symptoms. All but 1 of
the athletes returned to the same sport within a mean of 6.6
weeks, and 12 of 16 returned to competitive sports within a
mean of 14 weeks after surgery. A majority of the patients
(10 of 16) returned to full athletic activity, whereas 5 of 16
performed at a reduced level. One patient discontinued his
sports activity due to other causes. Van der Donckt et al.
[77] reported a series of 41 athletes with chronic groin pain
resistant to conservative treatment treated with a Bassini’s
hernia repair and percutaneous adductor longus tenotomy.
All patients had resumed their sporting activities on average
6.9 months after surgery (range 6 to 15 months). Thirty-
seven performed at the same level and 4 at a reduced level.
Only one patient performed at a lower level due to persistent
groin pain. Although these data suggest that adductor
tenotomy may be of benefit in chronic injury, refractory to
conservative treatment, there is a need for randomised trials
to evaluate surgery against prolotherapy and physiotherapy.

5. DISCUSSION

There is no consensus in the literature concerning the
surgical management of athletes with sportsman’ groin pain.
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Regardless of approach, laparoscopic or open, results vary
considerably in the literature. The results of the inguinal
release procedure compare favourably with results in the
literature - overall 97% of patients in this cohort reported
improvement in symptoms with the procedure, with 99%
having returned to sporting activity. The literature reports
rates of 63-100% returning to sporting activity following
surgical intervention. Our patients returned to playing
competitively a median of 4 weeks following surgery. This is
comparable with the best results achieved in the literature. It
is evident from the literature that laparoscopic hernia repair
alone does not benefit all patients with chronic groin pain,
however it remains to be established if the addition of an
inguinal tenotomy is beneficial, or if the results observed
solely due to mesh reinforcement. A randomised-controlled
trial of laparoscopic hernia repair versus hernia repair and
inguinal ligament release would be necessary to resolve this.

Laparoscopic hernia surgery has been shown to be
associated with short hospital stay, improved post-operative
pain, and improved convalescence. Several series have
explored the benefits of laparoscopic hernia repair as a
treatment modality in athletes with chronic groin pain [22-
28]. Post-operative results range from 100% returning to
sporting activities at 4 weeks, to 93% within 3 months. In the
Leicester series, 74% had returned to ‘match-fitness’ within
4 weeks of operation. The series of 73 patients is larger than
most previously reported laparoscopic series; four of these
series report cohorts of 15 patients or less [23, 25, 27, 28].
Laparoscopic surgery allows direct visualisation of the entire
posterior wall of both inguinal canal, thus enabling bilateral
reinforcement from pubis to anterior superior iliac spine [26].
Laparoscopic repair seems to achieve faster rehabilitation and
return to sporting activities than open repair, with the majority
having returned to full sporting activity between 4 and 12
weeks. It remains to be seen whether laparoscopic or open
repair is more durable - despite being not directly comparable to
sportsman’s groin, a Cochrane review found no difference in
hernia recurrence between open and laparoscopic repair [78].

Several aspects make comparisons between series difficult.
Differing mixes of sports (i.e. football, rugby, Australian rules
football etc.) and heterogeneous populations between studies,
and variations in definitions used hamper reporting and make
comparing results between series unreliable. Some studies use
return to competitive level, others to any sporting activity. This
is an important consideration when interpreting data between
other published reports. In addition, basing surgical success on
return to sports alone is inadequate; standardised and validated
reporting criteria need to be developed.

With increasing surveillance and recognition, along with
modern trends in regular exercise, the number of athletes, both
professional and recreational, presenting with ‘sportsman’s
groin’ will increase. It remains a poorly defined and researched
condition and it is still not known which operative approach is
optimal for these patients. Well-designed trials are necessary to
compare and evaluate treatment modalities, improve post-
surgery rehabilitation, and to develop preventative conditioning
programmes to reduce the frequency of this injury.
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