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Abstract In sports medicine, chronic hip, groin and buttock pain is a common diagnostic
problem. Because of the complex anatomy of this region and the many potential
neurological causes for pain, few sports clinicians have a detailed understanding
of this problem. This paper discusses the clinical aspects of nerve entrapment
syndromes related to sport and takes a regional approach in order to provide a
diagnostic framework for the general sports physician. The various neurological
syndromes are discussed and the surgical management elaborated in detail.

For some specific conditions, such as the so-called ‘piriformis syndrome’, the
pathophysiological understanding has changed since the early descriptions and
now this particular diagnosis is often ascribed to almost any cause of buttock
and/or hamstring symptoms. We discuss the nature of the origin of local symp-
toms and note that the often described symptoms are more likely due to compres-
sion of structures other then the sciatic nerve. Furthermore, the role of piriformis
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hypertrophy or anatomical nerve variations in the genesis of this syndrome must
be questioned. We suggest renaming this the ‘deep gluteal syndrome’ to account
for all of the observed phenomena.

As sports medicine continues to develop a scientific basis, the role of nerve
entrapments as the basis for chronic symptomatology is undergoing a new under-
standing and clinicians need to be aware of the diagnostic possibilities and be
able to advise patients accordingly on the basis of scientific fact not anecdotal fiction.

Chronic hip, groin and buttock pain is a com-
mon presentation of sporting injury and accounts
for approximately 10% of all attendances to sports
medicine clinics worldwide.[1-5] Because of the
complex anatomical arrangements in this region,
the diagnosis of chronic groin or pelvic pain in ath-
letes often remains elusive. Clinicians may be frus-
trated by a lack of scientific evidence for the vari-
ous pathological diagnoses that are anecdotally
reported in the sporting literature.[6]

This paper focuses on the neurological causes
of hip, groin and buttock pain, in particular the var-
ious nerve entrapment syndromes. Although nerve
entrapment syndromes represent a relatively small
group of conditions causing such problems in ath-
letes, they are nevertheless important because a
precise pathological diagnosis may be made and
definitive management instituted.

1. Neurological C auses of Hip and
Groin Pain

There are a variety of potential neurological
causes for pain in the hip and groin apart from focal
peripheral nerve entrapments.[7-13] These include
radicular pain arising from irritation of the upper
lumbar nerve roots, referred pain from innervated
spinal structures and the chronic regional pain syn-
dromes. These entities will not be further discussed
in this paper. In addition, the clinician must also be
aware that a number of non-neurological disease
processes and soft tissue injuries also may present
with similar symptoms and may need to be exclu-
ded by the appropriate investigational strategies.

The anatomical possibilities for the nerve en-
trapment syndromes in this region arise from the
lumbosacral plexus and its branches (fig. 1.)

2. Clinical Features of Nerve
Entrapment Syndromes

Unless nerve entrapment syndromes produce
‘hard’ neurological signs of motor weakness, sen-
sory loss or change in tendon reflexes, specific di-
agnosis may be difficult and often circumstantial.
This is particularly true of nerve entrapments around
the pelvis where the cutaneous sensory derma-
tomes overlap considerably and many of the nerves
have no motor innervation which can be easily
tested. For this reason, a regional approach to the
likely nerve entrapments may be useful and then
the appropriate electrophysiological studies sought.

A summary of the nerves and their motor and
sensory distribution where it relates to the hip,
groin and buttock region is set out in table I. Details
of the individual nerves are provided in section 3
(table I).

It must be emphasised that many nerve entrap-
ment syndromes may present with nonspecific or
poorly localised pain rather than hard neurological
signs, at least in the early stages of the condition.
It is for this reason that a regional view of the site
of pain may be useful for the clinician in attempting
to pin down the nerve responsible for the symp-
toms. See table II and figures 2, 3 and 4. However,
it must be emphasised that the cutaneous dermato-
mal distribution is extremely variable between in-
dividuals, and the stylised approach set out in these
figures should be seen as a general guide only.

3. Specific Nerve 
Entrapment Syndromes

3.1 Ilio hy p o g a stri c  N e rv e

3.1.1 Anatomy
The iliohypogastric nerve (IHN) is a branch of
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the lumbar plexus arising from the primary ventral
rami of L1 and L2. The nerve passes through the
psoas muscle and then curves downward, passing
behind the lower pole of the kidney. Approxi-
mately halfway between the anterior superior iliac
spine (ASIS) and the highest point of the iliac crest,
the nerve pierces the muscles of the abdominal
wall giving off muscular branches and then contin-
ues its course following the line of the iliac crest,
finally dividing into the lateral and anterior cuta-
neous branches near the ASIS. The lateral cutane-
ous branch crosses the iliac crest to innervate a
patch of skin in the upper buttock, whereas the an-
terior cutaneous branch courses just above the in-
guinal ligament to supply a small area of skin
above the pubis (see figures 2, 3 and 4).

3.1.2 Aetiology
Disorders of this nerve and its 2 branches are

relatively rare.[9] The main trunk of this nerve can
be damaged by retroperitoneal tumours or large
surgical incisions (e.g. for nephrectomies).[12]

Damage to the main nerve trunk produces sensory
abnormalities in the distribution of the nerve and
bulging of the muscles of the lower quadrant of the
abdomen. The anterior branch of this nerve may be
damaged by surgical incisions in the lower quad-
rant of the abdomen.[14] The resulting suprapubic
sensory deficit is usually trivial, although some pa-
tients report a neuralgic pain. The lateral branch
can be compressed where it crosses the iliac crest
giving rise to an isolated sensory disturbance over
the upper buttock.[12]

In sports medicine, the likely causes of injury
are either from regional surgery or from direct
trauma to the lateral pelvis, an injury common to
all collision sports. The relationship of injuries to
this nerve and the lower abdominal bulging that is
reported as part of a ‘footballers hernia’ is unclear
but should be excluded in athletes before proceed-
ing to surgical herniorrhaphy.

3.1.3 Treatment
Where the IHN neuralgia is thought to be sec-

ondary to previous surgical trauma and scarring,
then exploration of the surgical scar and neurolysis
or excision of the damaged nerve is performed.

3.2 Ilio in g u in a l N e rv e

3.2.1 Anatomy
The ilioinguinal nerve (IIN) is a branch of the

lumbar plexus arising from the L1 and L2 ventral
rami. The nerve passes through the psoas and then
follows a similar course to the IHN. Adjacent to the
ASIS, muscular branches supply the lowermost
portions of the transversalis and internal oblique
muscles, and a branch passes posteriorly to inner-
vate a strip of skin over the iliac crest. The rest of
the nerve enters the inguinal canal and then divides
into its terminal branches that supply the skin over
the inguinal ligament, the upper medial thigh, and
the base of the penis and upper part of the scrotum
in men or the mons pubis and labium majus in
women.

3.2.2 Aetiology
Lesions of this nerve are best considered ana-

tomically following the course of the nerve. Prox-

IIiohypogastric nerve

IIioinguinal nerve

Lateral cutaneous
nerve of the thigh

Femoral nerve

Genitofemoral nerve

Obturator nerve

Sciatic nerve
Posterior cutaneous

nerve of the thigh

Pudendal nerve

Lumbosacral trunk

Fig. 1. Diagrammatic anatomy of the lumbosacral plexus.
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imally, nerve lesions may occur with surgical inci-
sions. Entrapment has also been reported where the
nerve passes through the muscles of the abdominal
wall medial to the ASIS.[11,15] The clinical triad of
pain in the right inguinal region radiating into the
genitals, sensory abnormalities in the distribution
of the nerve and tenderness on palpation 2 to 3cm
medial to and below the ASIS should suggest in-
volvement of this nerve.[16] Ilioinguinal neuropa-
thy may also develop after a normal pregnancy be-
cause of entrapment in the muscular layers caused
by stretching of the abdominal wall.[17,18] Nerve
injury may also occur during bone harvesting from
the iliac crest and from blunt nonsurgical trauma to
the lateral abdominal wall.[19-21]

The most common cause of inguinal neuropathy
appears to be damage to the nerve during surgical
operations such as appendicectomy, herniorrhaphy,
hysterectomy and the treatment of stress inconti-
nence in women.[9,14,22-28] Given the frequency of
these operations, such damage occurs surprisingly
seldom, but when it does occur it can be particu-
larly troublesome. Other pathology in the inguinal
canal that compress neural structures include tu-
mours and endometriosis.[26] In sports medicine, the
same diagnostic considerations apply as for the IHN.

3.2.3 Treatment
The problem of neuralgia or entrapment of this

nerve will be considered together with the genito-
femoral nerve (GFN) [section 3.3], as both may
occur following surgery to this region and may be
difficult to differentiate on clinical grounds.

3.3 G e n ito f e m or a l N e rv e

3.3.1 Anatomy
The GFN arises from the ventral rami of the L1

and L2 spinal nerve roots and passes through the
psoas, emerging on its anterior aspect. The nerve
then descends retroperitoneally until it reaches the
inguinal ligament, where it divides into the genital
and femoral branches. The genital branch enters
the inguinal canal and then shares in sensory sup-
ply of the scrotal skin or the mons pubis and labium
majus. The femoral branch passes under the ingui-
nal ligament to supply a small patch of skin on the
anterior thigh (figs. 2a, b and c).

3.3.2 Aetiology
The most common reported causes of entrapment

of the GFN relate to surgical trauma.[22,25,26,29-31]

Other rare case reports include wearing tight cloth-
ing and direct trauma to the groin resulting in local
scarring.[30,32,33] Spontaneous entrapment of the

Table I. Motor and sensory distribution of the lumbosacral plexus[9] 
Nerve Motor innervation Cutaneous sensory distribution
Iliohypogastric nerve Abdominal wall muscles Upper buttock

Suprapubic 
Ilioinguinal nerve Internal oblique, transversalis Inguinal ligament

Upper medial thigh
Lateral scrotal skin or mons/labia

Genitofemoral nerve Nil Anterior thigh
Lateral scrotal skin or mons/labia

Obturator nerve Adductor longus and brevis gracilis, 
pectineus, adductor magnus, obturator
externus

Distal medial thigh, knee joint (hip joint)

Femoral nerve Quadriceps muscle Anterior thigh
Lateral cutaneous nerve of the thigh Nil Anterolateral thigh
Sciatic nerve Hamstring muscles Nil in this region
Pudendal nerve External anal sphincter, perineal muscles,

external urethral sphincter
Perineal skin, scrotal or labial skin,
perianal skin

Superior and inferior gluteal nerves Gluteus medius, minimus and maximus,
tensor facia latae

Nil

Posterior cutaneous nerve of the thigh Nil Lower buttock, posterior thigh, perineum
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nerve has not been described. In our experience, all
sport-related cases have followed surgical opera-
tions to this region.

3.3.3 Treatment
As previously mentioned in section 3.2.3, it is

often difficult to accurately separate GFN and IIN
nerve lesions on clinical grounds. Their cutaneous
sensory distribution commonly overlaps and there
are no specific distinguishing tests of motor func-
tion. If surgery is contemplated, then diagnostic
local anaesthetic blocks may be performed to assist
in diagnosis. The IIN may be blocked by infiltrat-
ing local anaesthetic medial to the ASIS in the mus-
cular layers of the anterior abdominal wall. If an
IIN block does not relieve the symptoms but a
block of the L1/2 nerve roots does then exploration
of the GFN should be the first surgical approach.
If the blocks are inconclusive or provide only par-
tial relief of symptoms then consideration should

be given to staged surgical exploration of both
nerves.[22,26,29]

When surgically approaching the IIN, explora-
tion of the previous inguinal incision, identifica-
tion of the IIN and either neurolysis or a neurec-
tomy of the proximal part of the nerve including
the entrapped segment should be performed.

When approaching the GFN, a transverse flank
incision should be used similar to that of a lumbar
sympathectomy. This is because once the GFN
passes into the inguinal region its branches are too
small to be precisely identified. The muscles of the
abdominal wall are muscles divided as necessary.
The retroperitoneum is then exposed and the psoas
muscle and ureter identified. The GFN can be iden-
tified as it pierces the psoas muscle, usually as a
single trunk along the medial aspect. The nerve can
either be followed distally or divided at this point.

Following division of both nerves, hypoaesthe-
sia of the scrotum (or labium majus) and the skin
over the femoral triangle as well as loss of the

Table II. Regional approach to nerve entrapment syndromes
Region Subregion Nerve
Anterior Inguinal Ilioinguinal nerve

Genitofemoral nerve
Iliohypogastric nerve
T11/T12/L1 nerve root

Suprapubic Genitofemoral nerve
Iliohypogastric nerve
T11/T12/L1 nerve root

Thigh Lateral cutaneous nerve of thigh
Genitofemoral nerve
Femoral nerve
Obturator nerve

Lateral Buttock Ilioinguinal nerve
Iliohypogastric nerve
Lateral cutaneous nerve of thigh
T12 root

Thigh Lateral cutaneous nerve of thigh
Posterior cutaneous nerve of thigh

Posterior Buttock Posterior rami of the lumbar, sacral
and coccygeal nerves
Iliohypogastric nerve
Lateral cutaneous nerve of thigh
Posterior cutaneous nerve of thigh
T12 root

Thigh Lateral cutaneous nerve of thigh
Posterior cutaneous nerve of thigh
Inferior medial and lateral clunical
nerves

IIiac crest

Ilioinguinal nerve

Iliohypogastric 
nerve

Posterior 
cutaneous
nerve of 
the thigh

Inferior
clunical
nerves

Posterior rami 
of sacral and

coccygeal nerve

Lateral cutaneous
nerve of the 

thigh

Fig. 2. Cutaneous sensory innervation of the hip, groin and but-
tock – lateral view.
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cremasteric reflex are the main adverse effects. The
success rate of surgical exploration of these nerves
ranges from 60% for the GFN to 90% for the IIN.[22]

3.4 O b tur a tor N e rv e

3.4.1 Anatomy
The obturator nerve (ON) arises from the ven-

tral rami of L2, 3 and 4 and descends through the
psoas passing into the lesser pelvis. The nerve
passes through a fibro-osseous tunnel under the
pubic ramus. Within the tunnel, the nerve divides
into 2 main branches (anterior and posterior) as
well a branch to the obturator externus. The anter-
ior branch supplies the adductor longus, brevis and
gracilis and, occasionally, pectineus. Its cutaneous
division provides the innervation of the skin and
fascia of the distal two-thirds of the medial thigh.
The posterior branch supplies the adductor magnus
and obturator externus. Its sensory division de-

scends to supply the articular capsule, cruciate lig-
aments and synovial membrane of the knee joint.
An inconstant accessory ON may be present which
supplies the pectineus and gives hip joint sensation
when present.[34]

3.4.2 Aetiology
The course of the ON places it at risk from com-

pression within the pelvis as well as within the ob-
turator tunnel. The nerve may be compressed
within the true pelvis from pelvic fractures, pelvic
haematomas, retroperitoneal masses and intrapel-
vic tumours. Normal life events such as pregnancy
can develop complications that lead to obstetrical
ON palsy.[35] While in the obturator tunnel, the
nerve is well protected from direct trauma; how-
ever, complications of gynaecological or orthopae-
dic surgery may directly traumatise the nerve.[36,37]

In a single case report,[11] Kopell and Thompson
described obturator tunnel syndrome related to in-
flammatory changes in the adjacent pubic bone in
osteitis pubis. Recently, a series of 32 sport-related
cases were reported where the entrapment was re-
lated to a fascial band compressing the nerve at the
distal exit of the obturator canal.[7,8] Our experi-
ence of this condition now extends to over 150 sur-
gically treated patients.

Other diagnostic possibilities compressing the
nerve include obturator herniae. This entity is rare
and difficult to diagnose but may respond to surgi-
cal intervention.[38,39]

3.4.3 Treatment
The surgical management of ON entrapment has

been well described.[7] An oblique incision is made
in the upper adductor region 2cm distal to the in-
guinal ligament. The interval between pectineus
and adductor longus is then identified and the over-
lying fascia divided. There are sometimes overly-
ing vessels in this region which require diathermy.
The 2 muscles are split by blunt dissection. The
anterior branch of the ON is then identified as it
passes over adductor brevis. The vessels are div-
ided and the overlying fascia split along the entire
visualised course of the nerve. The obturator fora-
men patency is then assessed digitally and enlarged
if necessary.

IIioinguinal 
nerve

IIiohypogastric 
nerve

Inferior
clunical nerve

Lateral
cutaneous

nerve of the
thigh

Posterior cutaneous
nerve of the thigh

Obturator 
nerve

Posterior rami
of sacral and

coccygeal nerves

Fig. 3. Cutaneous sensory innervation of the hip, groin and but-
tock – posterior view.

266 McCrory & Bell

 A d is Inte rn a tion a l Lim it e d . A ll rig hts r ese rv e d . Sp orts M e d 1999 A pr; 27 (4)



3.5 La t e r a l C ut a n e o us N e rv e  o f th e  Th ig h

3.5.1 Anatomy
The lateral cutaneous nerve of the thigh (LCNT)

arises from the lumbar plexus by fusion of the dor-
sal divisions of the ventral primary rami of the L2
and L3 spinal nerves. The nerve passes retroperi-
toneally through the psoas and over the iliacus
muscle, and emerges under the lateral end of the
inguinal ligament through a small tunnel formed
by a split in the lateral attachment of the inguinal
ligament to the ASIS.[40] Just distal to the ligament,
the LCNT crosses the proximal end of the sartorius
muscle, where it divides into anterior and posterior
branches that pierce the fascia lata and innervate
the skin of the anterolateral aspect of the thigh[41,42]

(figures 2, 3 and 4).

3.5.2 Aetiology
Injury to the LCNT produces the syndrome of

meralgia paraesthetica. In most patients, there is no
identifiable cause and the nerve is thought to be
compressed or kinked as it goes through, under or
over the inguinal ligament. Autopsy studies dem-
onstrate neuropathological lesions of the nerve at
this site in approximately 50% of cases.[40,43] Many
other associations, including rapid bodyweight
change, childbirth and ascites, remain anecdotal.
In sport, where local soft tissue trauma to the upper
anterolateral thigh is common, the potential exists
for injury to this nerve. Female gymnasts common-
ly report injuries to this nerve secondary to the
repetitive trauma of uneven bar work.[44] Another
common sport-related cause of this syndrome is
seen in scuba divers where the weight belt directly
traumatises the nerve and results in symptoms.

3.5.3 Treatment
It has been reported that many cases of meralgia

paraesthetica resolve spontaneously with time.[45]

In a large series, Williams and Trzil reported a 90%
resolution rate with conservative therapy.[40] In
persistent or particularly symptomatic cases sur-
gery may be of benefit. The first reported surgical
exploration of this nerve was by Harvey Cushing
in 1900.[46]

When considering surgical treatment for this
condition, controversy exists as to the optimal pro-
cedure. The 2 main options are either neurolysis or
transection of the LCNT.[47] Although transection
has been reported to have a better outcome in terms
of symptom resolution (95 vs 30 to 80%), the main
problem is hypoaesthesia of the anterolateral
thigh.[47]

The transection operation involves an intra-
pelvic exploration of the nerve. An oblique inci-
sion is made 2cm distal to the area of tenderness at
the pelvic exit. The nerve is then identified and
traced back to the pelvic exit. The nerve is then
pulled distally and sectioned so that the proximal
end withdraws back into the pelvis. Where multiple
branches exist at this level, all must be sectioned as
above. 

Surgical neurolysis is usually performed through
a suprainguinal approach. A horizontal skin inci-
sion is made parallel to and 1cm above the inguinal

IIiohypogastric 
nevre

Genital
branch of

genitofemoral
 nerveFemoral

branch of
genitofemoral

 nerve

Obturator nerve

Femoral nerve

Lateral
cutaneous

nerve of the 
thigh

IIioinguinal 
nerve

Fig. 4. Cutaneous sensory innervation of the hip, groin and but-
tock – anterior view.
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ligament and medial to the ASIS. The muscles of
the abdominal wall are split into layers and the
nerve trunk is identified between the iliac fascia.
Lysis of fascial bands over the nerve can then be
performed and the dissection carried into the thigh.
The nerve can also be transposed to a more medial
position to relieve any angulation if present.[48,49]

3.6 F e m or a l N e rv e  

3.6.1 Anatomy
The femoral nerve (FN) arises from the lumbar

plexus within the psoas and is formed from the pos-
terior divisions of the ventral rami of the L2, 3 and
4 spinal nerves. Emerging from the lateral border
of the psoas, it passes under the iliacus fascia and
descends along this muscle passing under the in-
guinal ligament, lateral to the femoral artery and
vein. In the upper thigh, it divides into branches to
the quadriceps muscles as well as the sensory
branches to the skin of the anterior thigh. 

The saphenous nerve is the entirely sensory con-
tinuation of the FN. It descends in the subsartorial
canal alongside the femoral artery and emerges
from the canal by piercing a fascial layer about
10cm above the knee. It gives off the infrapatellar
branch that supplies the skin over the knee and the
remainder of the nerve descends along the medial
side of the tibia to end on the inner side of the foot.
The main sensory branch, the saphenous nerve, in-
nervates the skin of the medial and anterior sur-
faces of the knee, and the medial aspect of the lower
leg, ankle and arch of the foot. 

3.6.2 Aetiology
There are numerous cause of injuries to the FN.

These include surgical trauma, abdominal tumours,
childbirth, pelvic fractures, iatrogenic trauma and
blunt injuries. There are also a number of other
nontraumatic causes such as diabetes mellitus,
paraneoplastic syndromes and mononeuritis multi-
plex.[50-52] An idiopathic femoral neuropathy oc-
curs, but this is usually seen in men over 50 years
of age and complete recovery usually follows within
a matter of weeks. In sports medicine, the most
common injury affecting this nerve is a psoas bur-
sitis or strain of the iliopsoas muscle with associ-

ated haematoma and swelling. These pathologies
may cause irritation of the nerve producing the
characteristic pattern of pain and sensory loss. 

3.6.3 Treatment
Even in patients who clinically appear to have

an obvious FN entrapment, we have found it diffi-
cult to localise the site of the lesion and generally
found surgical exploration of the nerve to be unre-
warding unless focal pathology is present.

3.7 Pu d e n d a l N e rv e  

3.7.1 Anatomy
The pudendal nerve (PN) is the principal nerve

of the perineum arising from the ventral rami of S2,
3 and 4 which passes through the sciatic notch and
then runs deep to the sacrospinous ligament and
into the perineal area. Its first branch is the inferior
rectal (or haemorrhoidal) nerve that innervates the
external anal sphincter and contains sensory fibres
from the lower anal canal and perianal skin. The
next branch, the perineal nerve, supplies the mus-
cles of the perineum, the erectile tissue of the penis,
the external urethral sphincter and the skin of the
perineum, scrotum or labia. The final branch of the
PN is the dorsal nerve of the penis or clitoris (fig. 5).

3.7.2 Aetiology
Direct injuries to this nerve are rare because it

is so deeply situated. It is occasionally reported to
be damaged by deep buttock injections, prolonged
childbirth, surgical manipulation and pelvic frac-
tures.[53,54] Cyclists may also compress this nerve
with prolonged riding which results in sensory loss
or impotence in severe cases.[55,56]

3.7.3 Treatment
Surgical exploration of this nerve is best perfor-

med by urologists or gynaecological surgeons exper-
ienced in the complex anatomy of this region. Read-
ers are referred to specialist texts books in this area.[57]

3.8 Post e rior C ut a n e o us N e rv e  o f th e  
Th ig h (P C NT)

3.8.1 Anatomy
The posterior cutaneous nerve of the thigh

(PCNT) arises from the ventral rami of S1, 2 and 3.
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The nerve passes through the sciatic notch below
the piriformis and then passes superficially down
the back of the thigh to the knee. It supplies the
sensation to the skin of the lower buttock and pos-
terior thigh. It also gives rise to perineal branches
(the cluneal or clunical nerves) that innervate the
skin of the perineum and scrotum or labia together
with branches from the PN (fig. 5).

3.8.2 Aetiology
Isolated lesions of this nerve are said to be rare

and may be due to iatrogenic trauma, falls onto the
buttock, pressure from prolonged bicycle riding
and tumours in the presacral region which com-
press the nerve in its intrapelvic course.[9] It has
also been reported that some cases may be second-
ary to pressure from the distal edge of gluteus
maximus as a result of prolonged sitting.[58] As dis-
cussed in section 3.11, this nerve may be responsi-
ble for many of the symptoms ascribed to the sci-
atic nerve in the so-called ‘piriformis syndrome’.

3.8.3 Treatment
The surgical exploration of this nerve in the but-

tock is the same as for the sciatic nerve described
in section 3.10.

3.9 Su p e rior a n d Inf e rior G lut e a l N e rv es

3.9.1 Anatomy
The superior and inferior gluteal nerves (SGNs

and IGNs) arise from the sacral plexus and pass
through the sciatic notch into the deep gluteal re-
gion along with the sciatic nerve, PN and the
PCNT. The SGN which arises from L4, L5 and S1,
passes above the piriformis muscle to enter the
deep gluteal region and supplies the gluteus me-
dius, gluteus minimus and tensor fascia lata mus-
cles. The IGN arises from L5, S1 and S2, passes
below the piriformis muscle and supplies the glu-
teus maximus. These nerves have no cutaneous
sensory distribution (fig. 5).

Superior
gluteal nerve Gluteus

minimus muscle

Gluteus maximus 
muscle

Superior gemellus 
muscle

Greater
trochanter
of femur

Obturator
internus muscle

Inferior
gemellus
 muscle

Quadratis
femoris muscle

Sciatic
 nerve

Ischial
tuberosity

Sacrotuberous
 ligament

Pudendal nerve

Inferior
gluteal nerve

Piriformis muscle

Gluteus maximus muscle

Posterior
cutaneous 
nerve of 
the thigh

Fig. 5. Anatomy of the deep gluteal region.
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3.9.2 Aetiology
Injuries to the SGN are rare but have been re-

ported after local buttock trauma, pelvic fractures,
hip surgery and after buttock injections.[59-61] Be-
cause of its separate course above the piriformis,
injuries to this nerve may occur in isolation from
other deep gluteal nerves. The IGN is usually in-
jured in variable combination with the other nerves
exiting below piriformis namely the sciatic, PN and
PCNT. The role of piriformis hypertrophy as the
compressive structure in producing this condition
is controversial.[62] However, local trauma or space
occupying lesions involving this nerve in isolation
have been reported.[63]

3.9.3 Treatment
Where postsurgical or traumatic lesions of these

nerves are present, then spontaneous resolution has
been reported.[64] Surgical exploration of the nerves
are similar to the sciatic approach described in sec-
tion 3.10.

3.10 Sc i a ti c  N e rv e

3.10.1 Anatomy
The sciatic nerve is the major nerve arising from

the lumbosacral plexus, originating from the ven-
tral rami of L4 to S3 inclusive. The nerve root con-
tributions fuse to form a single trunk within the
pelvis and then exits through the sciatic notch in-
ferior to the piriformis muscle. Rarely, the nerve
may pass through or over this muscle.[13] Within
the deep gluteal region, the nerve passes between
the ischial tuberosity and the greater trochanter of
the femur lying close to the posterior capsule of the
hip joint and is covered at that point by the gluteus
maximus muscle. The nerve trunk passes distally
deep in the thigh to the popliteal fossa where it
divides into its 2 terminal branches – the tibial and
peroneal nerves. The sciatic nerve innervates the
hamstring group of muscles. No cutaneous sensory
branch arise from the sciatic nerve trunk (fig. 5).

3.10.2 Aetiology
Sciatic trunk neuropathies may occur at any an-

atomical level from the abdomen to the knee. In the
deep gluteal region, local trauma, pelvic fractures,
hip fractures and dislocations, hip joint surgery or

space occupying lesions may compress the nerve.[9]

The specific entity of the ‘piriformis syndrome’
will be discussed in detail in section 3.11. A partic-
ular form of sciatic nerve entrapment has been re-
ported in sport where the nerve becomes entrapped
at the level of the ischial tuberosity at the attach-
ment of the biceps femoris muscle by either a fi-
brous aponeurotic band or a fibrous edge to that
muscle. Surgical division of this fibrous structure
cured the symptoms in the series of cases described
by Puranen and Orava.[65]

3.11 Th e  ‘Pirifor m is Syn dro m e ’

The ‘piriformis syndrome’ (PFS) has been de-
scribed as a form of sciatic nerve entrapment caus-
ing buttock and hamstring pain. In sports medicine
practice, where chronic hamstring pain is a com-
mon diagnostic problem, this syndrome is often put
forward as a possible cause to explain these symp-
toms. 

The original description of this condition dates
from 1928 when Yeoman stated that insufficient
attention had been paid to the piriformis muscle as
a potential cause of sciatica.[66] Subsequently, clin-
ical and anatomical studies were reported, devel-
oping the nature of this condition further. In 1934,
Freiberg and Vinkle reported surgical division of
the piriformis muscle as a cure for sciatica.[67] In-
terestingly, although the original descriptions of
this putative syndrome related to the distal sciatic
symptoms, in recent times the term has been
utilised more nonspecifically to include buttock
and hamstring pain alone without focal neurologi-
cal signs.[1]

3.11.1 Anatomy
The piriformis muscle arises from the pedicles

of the 2nd to 4th sacral segments and the adjacent
portion of the bone lateral to the sacral foramina.
There is also a fascial origin arising from the cap-
sule of the sacroiliac joint and whose fibres pass
inferiorly rather than laterally. Therefore, it is in
contact with the anterior ligament of the sacroiliac
joint and the roots of the 1st to 3rd sacral nerves.
Its lower border is closely related to the trunk of
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the sciatic nerve and to the gemelli and the obtur-
ator internus muscles.[9,13]

3.11.2 C linical Findings
In the sports medicine literature, the PFS is usu-

ally described as a cramping or aching pain in the
buttock and/or hamstring. It may be described as a
sensation that the hamstring muscles feel ‘tight’ or
are about to tear. Physical examination demonstr-
ates that the buttock pain is exacerbated by hip
flexion movements combined with involving ac-
tive hip external rotation or passive internal rota-
tion as well as hip flexion. Local muscle spasm is
usually palpable in the obturator internus and/or
piriformis muscles. Neurological examination is
usually normal. Biomechanical assessment of the
hip and lower leg usually demonstrates restricted
hip external rotation and lumbosacral muscle tight-
ness.[1]

3.11.3 Investigation
There have been few reports of appropriate in-

vestigational approaches to this problem. Imaging
modalities have generally been disappointing.
Electrodiagnostic tests may provide the most sim-
ple and practical means of diagnosis. Long latency
delayed potentials (e.g. F and H waves) are normal
at rest but may become delayed in manoeuvres
where the piriformis and the hip external rotators
are tightened (e.g. by passive internal rotation and
hip flexion).[68] Similarly short latency somatosen-
sory evoked potentials have been reported to be of
use in diagnosis.[69] The electromyogram (EMG)
is usually normal, unless severe longstanding com-
pression has led to denervation changes in the mus-
cle. 

3.11.4 Treatment
Once a diagnosis has been made, the treatment

usually depends on the suspected pathology. If
muscular spasm and tightness is the suspected ae-
tiology then an aggressive stretching and massage
programme should be instituted. If this is initially
unsuccessful, a local anaesthetic block to the mus-
cle should be considered. If conservative methods
fail then surgical neurolysis should be contem-
plated. 

Before considering surgery for this condition it
is important to accurately localise, as far as possi-
ble, the site of sciatic nerve entrapment. In most
cases, this will be at the level of the piriformis al-
though the ‘hamstring syndrome’ may mimic the
symptoms. It is impossible to decompress both re-
gions easily through a single incision, particularly
in a muscular athlete.

Surg e ry f or th e  ‘Pirif or m is Syn d ro m e ’
This operation is performed under a general an-

aesthetic with the patient in the lateral position
similar to the approach for a hip joint arthroplasty.
An oblique incision is made just distal to a line
extending from the posterior superior iliac spine to
the tip of the greater trochanter. The incision usu-
ally lies within the ‘bikini line’. The fibres of the
gluteus maximus are split by blunt dissection, al-
though some surgeons prefer to detach this muscle
from its insertion to the iliotibial tract to assist ex-
posure.[70] In our experience, this is unnecessary.
The sciatic nerve is initially best found by palpa-
tion. It is then carefully exposed from beneath the
surrounding fascia and fatty tissue. The PCNT, PN
and the IGN should also be identified medial to the
sciatic nerve. At this point, any compressive lesion
or anatomical variation in the course of the nerve
can be visualised and addressed if necessary.[71] If
no abnormality is detected to account for the symp-
toms, then the piriformis muscle should be divided
at its musculo-tendinous junction.[72] A neurolysis
of the nerve is carried out as far distally as the
surgical exposure allows.

D e c o m p r e ssio n o f th e  Sc i a ti c  N e rv e  a n d  P C NT in
th e  Up p e r H a mstrin g Re g io n
The surgical approach to this problem has been

well described.[65] An oblique incision is made in
the skin, just below the buttock, with the patient in
the lateral position. The lower border of the gluteus
maximus is identified and the muscle elevated su-
periorly to expose the region around the ischial tu-
berosity. Proximal exposure may be further aided
by hip flexion. The pathology affecting the nerve
can then be visualised. This will be either a fibrous
aponeurotic band extending from the biceps femo-
ris origin or local scarring of the upper hamstring
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region secondary to trauma or inflammation. The
nerve is then fully dissected from the scar tissue or
fibrous band and a neurolysis carried out. Care
must be taken to avoid inadvertent injury to both
of the nerves in this area.

3.11.5 Comment
Given the anatomical relationship of the pirifor-

mis to the various nerves in the deep gluteal region,
it is possible that the buttock pain represents en-
trapment of the gluteal nerves and the hamstring
pain, entrapment of the PCNT rather than the sci-
atic nerve alone. This would explain the clinically
observed phenomenon in the absence of distal sci-
atic neurological signs. Whether the piriformis
muscle is the cause of the compression has not been
clearly established. It is possible that the obturator
internus/gemelli complex is an alternative cause of
neural compression. For this reason, we suggest
that sports medicine clinicians consider using the
term ‘deep gluteal syndrome’ rather than the ‘piri-
formis syndrome’. 

4. Investigation of Sport-Related Nerve
Entrapment Syndromes

As with all nerve entrapments, the clinical diag-
nosis is confirmed by electrophysiological studies
such as nerve conduction studies and electromyog-
raphy. These studies assist in the localisation of a
nerve lesion, the evaluation of severity and the
prognosis of the injury. The details of testing are
beyond the scope of this paper and readers are re-
ferred the general texts on this subject for further
information.[73,74]

The issue of provocative manoeuvres in con-
junction with the standard neurophysiological
studies deserves consideration such as described
for the sciatic nerve (section 3.11).[68] In sporting
patients, many of the nerve entrapment syndromes
may be exercise-related and, hence, asking the pa-
tient to exacerbate his or her symptoms prior to the
test by performing the exercise that charac-
teristically brings out the symptoms may be critical
in establishing a diagnosis. In certain situations, the
specific stretch or manoeuvre may need to be re-

peated at the time of electrophysiological testing to
assist diagnosis.

The specific neurophysiological diagnostic tests
relating to the nerves discussed in this paper are set
out in table III.

The role of imaging studies in most focal nerve
entrapment syndromes is generally disappointing.
Certainly, imaging has a role in detecting the cause
of nerve entrapments where trauma, tumours or
other space occupying lesions may be secondarily
compressing neural structures. If the site of the le-
sion is proximal, then magnetic resonance scan-
ning is the imaging mode of choice. Unfortunately
the resolution of the available imaging modalities
is insufficient to image any but the largest nerve
trunks. 

The diagnostic value of a local anaesthetic nerve
block is worth emphasising, particularly where it
is necessary to distinguish a specific neuropathy
before surgical exploration is contemplated. The
adequacy of such a nerve block should be formally
assessed by physical examination of the expected
motor and/or sensory deficit prior to assessment of
the patient’s symptoms. Nondiagnostic blocks may
reflect poor injection technique rather than an al-
ternative diagnosis. Drawbacks to this approach in-
clude the fact that nerve blocks may alleviate pain
arising from non-neural structures and that blocks,

Table III. Neurophysiological testing for nerve entrapments
Nerve Test
Iliohypogastric nerve Nil
Ilioinguinal nerve Nerve conduction studies
Genitofemoral nerve Nil
Obturator nerve Needle electromyography
Femoral nerve Nerve conduction studies

Needle electromyography
Lateral cutaneous nerve of 
the thigh

Nerve conduction studies

Sciatic nerve Nerve conduction studies
Needle electromyography
Short latency evoked potentials

Pudendal nerve Needle electromyography
Superior and inferior gluteal
nerves

Needle electromyography

Posterior cutaneous nerve 
of the thigh

Nerve conduction studies
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and even nerve resection, proximal to a lesion
sometimes do not relieve pain.

5. Treatment of Sport-Related Nerve
Entrapment Syndromes

The natural history of most focal entrapment
neuropathies, when no specific cause can be iden-
tified, is for symptoms to resolve spontaneously
within a few weeks or months. If the neuropathy is
not very painful, analgesics and other medications
used for neuropathic pain should be tried. Thera-
peutic injections of local anaesthetic and/or corti-
costeroids may be considered. 

Surgical exploration looking for a local com-
pressive lesion should be reserved for those pa-
tients who have severe or persistent symptoms, or
a clear-cut clinical picture with at least circumstan-
tial evidence of an accessible site of nerve entrap-
ment. If complete traumatic laceration of a nerve
is suspected, exploration and primary nerve repair
are indicated. In lesser injuries, it is best to wait for
spontaneous recovery for several weeks or months
before contemplating surgery. 

6. Conclusion

Nerve entrapment syndromes around the pelvis
are common causes of chronic pain and other neu-
rological symptoms in sport. Many of these syn-
dromes are exercise-related and diagnostic testing
must allow for this fact. A knowledge of anatomi-
cal possibilities as well as an understanding of the
activities and trauma inherent in a given sport will
assist the practitioner to diagnose and manage their
patient’s symptoms appropriately.
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