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A literature review was made on the role of totally extraperitoneal (TEP) hernia repairs

for groin pain in athletes. Electronic databases were searched for literature published

from January 1993 to November 2011. There were 10 articles incorporating 196 patients

included in this review. Thirty percent of patients were reported to have direct inguinal

hernias, 22% had indirect inguinal hernias, and 41% had dilated internal rings. Of note,

30% of cases had no macroscopic abnormality. Four studies reported on an early follow-

up ranging between 3 and 6 weeks. Only minimal or mild symptoms were reported. Up

to 33% of patients had impaired ability to perform at peak levels. Up to 53% of patients

had persistence of symptoms at the early follow-up. Total follow-up time ranged from 3

to 80 months, and most patients were active (90%–100%). At long-term follow-up, 3% to

10% were unable to play, and 5% were reported as being unable to train. Two studies

from the same center reported on TEP surgery for osteitis pubis, and most patients

returned to sporting activity after 4 to 8 weeks. TEP repair is a good operative

intervention in athletes with chronic groin pain not relieved by conservative measures.

Athletes recover quickly and return to sport early.
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Considerable debate surrounds the causes and
definition of groin pain in athletes; some de-

fining it as an incipient hernia in an athlete, while
others describe it as chronic groin pain with no ob-
vious macroscopic pathology.1 Furthermore some
argue that a spectrum exists and may extend to os-

teitis pubis.2 The reported incidence ranges from
0.5% to 28%3–8 and is a significant concern affecting
about 5% of all football players.9 Imaging such as
X-ray, computed tomography (CT), magnetic reso-
nance imaging (MRI), or bone scans may help diag-
nose other treatable pathologies.10,11
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Options for treatment include conservative meth-
ods such as rest, analgesia, local injections, and
physiotherapy. However there are variable results,
and athletes often return for more definitive solutions
such as surgical intervention.12–14 Operative mea-
sures are reported by some as having good results,
with 90% to 96% of patients returning to sport activity
after open repair with or without mesh.15,16 Evidence
over the previous 2 decades has suggested that
laparoscopic procedures have considerable advan-
tages over open techniques in other settings,17,18 and
this has been extended to totally extraperitoneal
(TEP) and transabdominal preperitoneal (TAPP)
techniques.19 Some have suggested that TEP has the
potential for less postoperative pain,20 hence the aim
of this study is to review the literature on the role of
TEP in treating chronic groin pain in athletes.

Methods

All published studies investigating the role of TEP
repairs in the treatment of sportman hernia between
January 1993 and November 2011 were identified. We
searched the Cochrane library, EMBASE, and PubMed
databases available online. The text words ‘‘Gilmore
groin,’’ ‘‘sportman hernia,’’ ‘‘totally extra-peritoneal
hernia repair,’’ ‘‘TEP hernia repair,’’ ‘‘laparoscopic
hernia repair,’’ ‘‘pubic arthralgia,’’ ‘‘groin pain,’’
‘‘athletic groin pain,’’ and ‘‘pubic osteitis’’ were used.
Relevant articles referenced in these databases were
obtained and the ‘‘related article’’ function was used
to widen the results. This was complemented by hand
searches and cross-references from articles identified
during the initial search. There were 114 references.
Irrelevant articles and reviews, evident from the titles
and abstracts, were excluded. No language restriction
was applied. We reviewed full texts of 26 articles.
Fourteen articles were of potential relevance; howev-
er, on closer examination 3 reported on transabdom-
inal approaches, and 1 study was unclear on
technique, yet suggested an open technique. Our
search results are summarized in Fig. 1.21 All
clinically relevant demographics are described. Post-
operative outcomes chosen for this review were
postoperative pain, return to work or normal activity,
and persistence.

Results

There were 10 articles included in this review.2,6,9,14,22–27

Two articles focused on osteitis pubis confirmed
on MRI or bone scan.2,27 Eight studies6,9,14,22–26

investigated a total of 196 patients. From the 8 studies
(Table 1), sixty-five percent were football players.
Preoperative imaging was performed in 6 studies and

included a combination of X-rays, bone scans, MRI,
ultrasound, and CT scans.6,9,14,23,24,26

The type of preoperative pain was not well
described by any of the studies and was stated as
being a dull ache or pulling sensation in 2 articles.14,25

Pain was reported to occur at rest in 81% of pa-
tients6,14,22,24 and had lasted between 2 and
13 months.6,9,14,22,24–26 Most studies reported an ini-
tial conservative approach incorporating measures
such as rest, steroids, physiotherapy, hydrotherapy,
and analgesics.6,22–24,26 Ninety-six percent of patients

reported pain in the groin6,9,14,22,24,26; other sites
included the lower abdomen and pubic bone, and
29% of athletes had bilateral pain.6,14,22,24,26 On
examination, only 18% of patients were diagnosed

with an inguinal hernia.6,9,22,23 Four studies did not
report all their clinical examination findings.14,24–26

All patients underwent a TEP repair except for
3 patients where a transabdominal approach was
converted to a TEP.6 Six articles reported the use of a
balloon spacer to develop the plane.9,14,22–25 Most

studies6,9,14,22,24–26 used a polypropylene mesh,
except one that used a biological mesh23 and was
fixed using tacks or glue; 2 studies reported the use
of abdominal pressure alone.6,26 Operative time
ranged from 17 to 60 minutes.9,14,22,23,25 Six percent
of all patients underwent a concurrent open tenot-
omy to relieve symptoms.14,24,26

Thirty percent of patients were reported to have
a direct inguinal hernias,6,14,22–26 22% had indirect
inguinal hernias,6,9,14,22–26 and 41% had dilated
internal rings.9,22–25 Of note, 30% of cases had no
macroscopic abnormality. There were 3 (2%) com-
plications from all the studies,14,23,26 including 2
seromas and 1 wound infection. Most patients were
discharged on the same day or the next with simple
analgesics, NSAIDs or oral narcotics.14,22–25 Two
studies reported analgesics were stopped after
3 days with early mobilization at 24 hours.22,25

Four studies reported on an early follow-up

ranging between 3 and 6 weeks.6,14,22,24 Only mini-

mal or mild symptoms were reported14,22,24; one
study reported on a combined follow-up of patients
undergoing TAPP and TEP but reported that only 2
patients (14%) had a nagging sensation present in
the groin.6 Up to 33% of patients had impaired
ability to perform at peak levels14,22,24; a further
study reported on TAPP and TEPP, with 14% being
pain free but having impaired ability.6 One study
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reports all patients returning to normal activities
within a month; however, it was unclear as to
whether this incorporated athletic activity.23 Up to
53% of patients had persistence of symptoms at

the early follow-up.6,14,22–24,26 Total follow-up time
ranged from 3 to 80 months,6,9,14,23–26 and most
patients were active (90%–100%). Three percent to
10% of patients6,9,23,26 were unable to play and 5%

were reported as being unable to train.24

Two studies from the same center reported on
TEP surgery for osteitis pubis confirmed on MRI or

bone scans.2,27 In one study, 88% of patients re-
turned to athletic activity after 8 weeks, 1 patient
required repeat surgery for ongoing symptoms.2

The other study reports all patients returning to
sport activity after 4 to 8 weeks with no persistence
of symptoms after 1 year follow-up.27

Discussion

The challenge of diagnosing sports hernias28 is paral-
leled only by the debate surrounding the value and

Fig. 1 Flow chart of literature search.
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timing of operative intervention.5,29 A general agree-
ment surrounds the need for operative intervention
when a macroscopic abnormality is noted in an athlete
with groin pain. However, when there are equivocal
clinical findings, most authors suggest a conservative
approach initially,12,28 which may help, but long-term
outcomes are debatable.30 When conservative measures
fail, then diagnostic TEP, which often shows a
pathology in 80% of patients,25 should be utilized.
Imaging may be useful to exclude other differentials,
but a negative scan may not be conclusive as a tiny tear
may be missed.23 When no pathology is identified,
using a posterior wall–strengthening mesh helps,
presumably by treating an occult injury.6,26 Recent
evidence suggests that operative intervention could be
considered the first line for chronic groin pain in
athletes.14,31

MRI may be useful in diagnosing osteitis pubis,
the degree of which does not necessarily correlate
with symptoms. Furthermore, the clinical scenario is
very similar to sports hernias and responds equally
well to surgical intervention. It has been suggested
that in some cases it may be part of the same disease
entity.27

In our review, most of the patients included in the
studies were men, women making up only 5% of
treated athletes.2,6,9,14,23–26 Some have postulated
that women athletes tend to have more persistent
symptoms and have other pathologic processes con-
tributing to their pain.6,15 However, this was not the
case in other studies.23,26

Our review suggests that athletes undergoing
TEP repair do well in the early and long-term post-
operative period, even when a macroscopic abnor-
mality is not detected, which is in keeping with the
idea that strengthening the posterior wall relieves
symptoms.6,26 Typically most patients returned to
full sporting activity by 6 weeks (Table 2), which
contrasts with the reported recovery time of
3 months after open procedures.25,32,33 Given that
most athletes are concerned about recovery time
after surgery,22 the laparoscopic approach may be

the more suitable approach.28 Other approaches
such as TAPP repairs may be equivalent in terms of
outcomes32,34; however, TEP may offer advantages
such as less pain20 and lower risk of injury to intra-
abdominal viscera; TEP may be challenging or in-
appropriate in other circumstances, as in patients
with previous abdominal surgery or the need for
prostate surgery.35 Further developments, especially
in relation to cosmesis, include single-port surgery
but may take longer to perform than standard TEP
repairs.36

A
zu

ri
n

et
al

2
2

S
ri

n
iv

as
an

et
al

2
5
,a

P
aa

ja
n

en
et

al
2
4

K
lu

in
et

al
6

S
u

sm
al

li
an

et
al

9
E

d
el

m
an

et
al

2
3

v
an

V
ee

n
et

al
2
6

P
aa

ja
n

en
et

al
1
4

N
il

o
b

v
io

u
s

0
N

R
N

R
10

32
10

53
N

R

C
o

n
tr

al
at

er
al

si
d

e
D

ir
ec

t
h

er
n

ia
0

N
R

N
R

0
N

R
N

R
N

R
N

R
In

d
ir

ec
t

h
er

n
ia

2
N

R
N

R
0

N
R

N
R

N
R

N
R

F
em

o
ra

l
h

er
n

ia
0

N
R

N
R

0
N

R
N

R
N

R
N

R
D

il
at

ed
in

t
ri

n
g

6
N

R
N

R
0

N
R

N
R

N
R

N
R

N
il

o
b

v
io

u
s

1
N

R
N

R
2

N
R

N
R

N
R

N
R

D
eg

re
e

o
f

d
is

ab
il

it
y

N
R

0
N

R
6

N
R

N
R

N
R

U
n

ab
le

to
d

o
n

o
rm

al
ac

ti
v

it
y

0
N

R
24

N
R

N
R

N
R

N
R

21
U

n
ab

le
to

tr
ai

n
2

N
R

17
10

N
R

N
R

N
R

N
R

U
n

ab
le

to
p

la
y

4
7

0
0

29
10

55
9

N
o

t
m

en
ti

o
n

ed
2

m
:f

,
m

al
e:

fe
m

al
e;

S
D

,
st

an
d

ar
d

d
ev

ia
ti

o
n

;
A

m
,

A
m

er
ic

an
;

S
N

R
-S

p
ec

if
ic

n
u

m
b

er
n

o
t

re
co

rd
ed

(O
v

er
al

l
fi

g
u

re
s

in
m

an
u

sc
ri

p
t)

;
N

R
-N

o
t

re
co

rd
ed

;
A

-S
te

ro
id

s;
B

-P
h

y
si

o
th

er
ap

y
;

C
-

P
er

io
d

s
o

f
re

st
;

D
-N

S
A

ID
S

;
E

-H
y

d
ro

th
er

ap
y

;
F

-O
th

er
s

n
o

t
sp

ec
if

ie
d

;
in

t,
in

te
rn

al
.

a
C

as
es

se
le

ct
ed

to
av

o
id

d
u

p
li

ca
ti

o
n

.
b
C

as
es

se
le

ct
ed

to
ex

cl
u

d
e

T
A

P
P

.

T
ab

le
1

co
n

ti
n

u
ed

TEP REPAIR FOR GROIN PAIN SIDDIQUI

Int Surg 2012;97 331

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



T
ab

le
2

S
u

rg
ic

al
C

ha
ra

ct
er

is
ti

cs
an

d
O

u
tc

om
es

A
zu

ri
n

et
al

2
2

S
ri

n
iv

as
an

et
al

2
5
,a

P
aa

ja
n

en
et

al
2
4

K
lu

in
et

al
6

S
u

sm
al

li
an

et
al

9
E

d
el

m
an

et
al

2
3

v
an

V
ee

n
et

al
2
6

P
aa

ja
n

en
et

al
1
4

P
at

ie
n

ts
n

5
8

n
5

7
(1

5
2

8)
a

n
5

41
n

5
10

b
n

5
35

n
5

10
n

5
55

c
n

5
30

S
u

rg
ic

al
te

ch
n

iq
u

e

E
x

tr
ap

er
it

o
n

ea
l

sp
ac

e
fo

rm
at

io
n

B
al

lo
o

n
B

al
lo

o
n

B
al

lo
o

n
N

R
B

al
lo

o
n

B
al

lo
o

n
N

R
B

al
lo

o
n

P
re

ss
u

re
12

12
N

R
N

R
N

R
N

R
N

R
N

R
M

es
h

ty
p

e
P

o
ly

p
ro

p
y

le
n

e
P

o
ly

p
ro

p
y

le
n

e
P

o
ly

p
ro

p
y

le
n

e
P

o
ly

p
ro

p
y

le
n

e
P

o
ly

p
ro

p
y

le
n

e
B

io
lo

g
ic

al
P

o
ly

p
ro

p
y

le
n

e
P

o
ly

p
ro

p
y

le
n

e
T

ac
k

s/
g

lu
e

T
ac

k
T

ac
k

T
ac

k
/

g
lu

e
N

il
T

ac
k

T
ac

k
/

g
lu

e
T

ac
k

/
n

il
T

ac
k

C
o

n
v

er
si

o
n

0
0

N
R

0
0

0
0

0
T

en
o

to
m

y
0

0
2

0
0

0
4

6

O
p

er
at

iv
e

d
at

a

T
im

e
(m

in
)

55
.3

27
(u

n
il

at
)/

55
(b

il
at

)
N

R
N

R
17

–4
5

20
–6

0
N

R
45

6
13

F
in

d
in

g
s

P
ai

n
fu

l
si

d
e(

s)

D
ir

ec
t

h
er

n
ia

0
0

0
6

N
R

4
39

0
In

d
ir

ec
t

h
er

n
ia

8d
6

0
2

4
6

17
0

F
em

o
ra

l
h

er
n

ia
1d

0
0

3
0

0
0

0
D

il
at

ed
in

t
ri

n
g

7
6

0
N

R
28

0
N

R
N

R
N

il
o

b
v

io
u

s
0

0
24

0
3

1
0

30
O

th
er

0
1

17
1

0
0

0
0

C
o

n
tr

al
at

er
al

si
d

e
D

ir
ec

t
h

er
n

ia
0

0
N

R
N

R
N

R
N

R
N

R
N

R
In

d
ir

ec
t

h
er

n
ia

7
3

N
R

N
R

N
R

N
R

N
R

N
R

F
em

o
ra

l
h

er
n

ia
0

0
N

R
N

R
N

R
N

R
N

R
N

R
D

il
at

ed
in

t
ri

n
g

7
3

N
R

N
R

N
R

N
R

N
R

N
R

N
il

o
b

v
io

u
s

1
4

N
R

N
R

N
R

N
R

N
R

N
R

C
o

m
p

li
ca

ti
o

n
s

0
0

0
0

N
R

1
1

1

A
n

al
g

es
ia

T
y

p
e

O
ra

l
n

ar
co

ti
c

O
ra

l
n

ar
co

ti
c

O
ra

l
si

m
p

le
an

al
g

es
ic

s/
N

S
A

ID
s

N
R

N
R

O
ra

l
n

ar
co

ti
c/

si
m

p
le

an
al

g
es

ic
s

N
R

O
ra

l
si

m
p

le
an

al
g

es
ic

s/
N

S
A

ID
s

N
u

m
b

er
o

f
d

ay
s

A
ll

p
at

ie
n

ts
o

ff
an

al
g

es
ic

s
at

3
d

ay
s

A
ll

p
at

ie
n

ts
o

ff
an

al
g

es
ic

s
at

3
d

ay
s

N
R

N
R

N
R

N
R

N
R

N
R

R
et

u
rn

to
fu

n
ct

io
n

T
im

e
to

m
ob

il
iz

at
io

n
A

ll
at

24
h

A
ll

at
24

h
N

R
N

R
N

R
T

im
e

to
n

or
m

al
ac

ti
v

it
ie

s
N

R
A

ll
at

24
h

N
R

N
R

N
R

S
N

R
N

R
N

R
T

im
e

to
re

cr
ea

ti
on

al
ac

ti
v

it
ie

s
A

ll
at

1
w

ee
k

N
R

N
R

N
R

N
R

S
N

R
N

R
N

R

T
im

e
to

tr
ai

n
in

g
A

ll
at

2
w

ee
k

s
N

R
N

R

N
R

N
R

S
N

R

N
R

N
R

T
im

e
to

fu
ll

sp
o

rt
ac

ti
v

it
y

A
ll

at
2–

3
w

ee
k

s
A

ll
at

6
w

ee
k

s
93

%
A

t
4

w
ee

k
s

N
R

N
R

S
N

R
N

R
90

%
A

t
w

ee
k

12
S

N
R

N
R

88
%

6-
8

w
ee

k
s

SIDDIQUI TEP REPAIR FOR GROIN PAIN

332 Int Surg 2012;97

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



Because of the spectrum of challenges involved
when treating sports hernias, it is important to ensure
that a specific patient-centered, multidisciplinary ap-
proach is used,10,37 and that may involve tenotomy
for adductor type pain.14,24,26 Furthermore, should a
TEP repair be performed prophylactically in patients

with asymptomatic contralateral groins?38

A paucity of studies exists regarding TEP repair
and sports hernias. The current evidence would
suggest a short trial of conservative treatment fol-
lowed by surgery, provided no other pathology
requiring other interventions is identified on imag-
ing studies.

Conclusions

TEP repair is a good operative intervention in athletes
with chronic groin pain not relieved by conservative
measures. Athletes recover quickly and return to
sport early. A paucity of literature necessitates cau-
tion when considering treatment.
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