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SUMMARY - Chronic groin pain is one the most complex conditions encountered in the field
of sports medicine. Conservative treatment is long lasting and the result of treatment is often uncer-
tain and symptom recurrences are common, which can be very frustrating for both the patient and
the physician. The complex etiology and uncertainties during treatment of chronic groin pain is the
reason why some authors call it the Bermuda Triangle of sports medicine. In our prospective, 7-year
study, 114 athletes with chronic groin pain resistant to conservative therapy were treated surgically.
In 109 athletes with sports hernia, we performed nerve neurolysis along with resection of the genital
branch of the genitofemoral nerve and we also reinforced the posterior wall of inguinal canal using
a modified Shouldice technique. In 26 athletes that had concomitant adductor tendinosis and in 5
athletes with isolated tendinosis we performed tenotomy. Eighty-one of 83 patients with isolated
sports hernia returned to sports within a mean of 4.4 (range, 3-16) weeks. Thirty-one athletes with
adductor tenotomy returned to sports activity within a mean of 11.8 (range, 10-15) weeks. If care-
fully diagnosed using detailed history taking, physical examination and correct imaging techniques,
chronic groin pain can be treated very successfully and quickly, so it need not be a Bermuda Triangle
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of sports medicine.
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Introduction

Chronic groin pain is characterized by pain cen-
tered on the lower abdominal wall (laterally to the
sheath of the rectus abdominis muscle, medially to
the inguinal ligament), in the symphysis and adduc-
tor region. The pain is often intensified during sports
activities that increase the intra-abdominal pressure,
during sneezing and coughing. Groin pain has an es-
timated incidence of 0.5% to 10% among athletes and
is particularly common in soccer and hockey players,
karate fighters and fencing'®. One study reported a
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23% groin injury rate in a population of 100 profes-
sional rugby league players*®. First description of this
condition in an athlete was given in the early 1932 by
Spinelli®. Among soccer players, it was described by
Bandini in 19497,

Chronic groin pain is one of the most complex
conditions encountered in sports medicine. Conserva-
tive treatment is quite often long lasting, its outcome
very uncertain, and recurrence common. Therefore,
this condition can be frustrating for both the athlete
and the physician. The groin, an anatomical region
where diagnosis and symptoms are often confusing,
may also represent a Bermuda Triangle (a sea trian-
gle where ships, planes and people have mysteriously
disappeared) for clinicians to disappear in vortices of
suppositions and assumptions®. Chronic groin pain is
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responsible for a large proportion of time lost from
sports and work. The main difficulty in treating these
patients is determining the origin of pain.

The complex anatomy of the groin region (at the
junction of three biomechanical complex body areas:
abdomen, lower limbs and pelvis) and frequent coexis-
tence of two or more disorders®!® produce overlapping
symptoms and make correct diagnosis very difficult
even for experienced physicians. The ability to visual-
ize the anatomy of the groin area is important for both
physical examination and differential diagnosis. Ex-
perience and thorough knowledge of the anatomy of
the region remain vital in any complete understanding
of groin pain. By providing a means of focusing the
differential diagnosis in a structured manner, practi-
tioners who lack expertise may approach this problem
with more confidence!.

Many different theories about the cause of groin
pain have been proposed based on physical examina-
tion and intraoperative finding. One cause of groin
pain can be disruption of the musculotendinous el-
ements of the groin, which has been described by
Gilmore'. Disruption to the groin is characterized by
three typical surgical findings: a torn external oblique
aponeurosis causing dilatation of the superficial ring,
torn conjoined tendon, and dehiscence between the
torn conjoined tendon and the inguinal ligament,
constituting the major injury.

Enthesopathy at the site of insertion of the abdom-
inal and the adductor muscles to the pubic bone has
been described as another important cause of groin
pain®™. The adductor longus and gracilis are gener-
ally affected and so are, although not as frequently,
the rectus abdominis, the pyramidalis and the lateral
aponeurosis of the obliquus externus abdominis. The
athlete reports intensive pain at the insertions of one
or both adductors and gracilis or at the pubic symphy-
sis. If the adductor longus muscle is injured, pain to
the injured area will be intensified by resisting leg ad-
duction and in passive stretching at full abduction of
the hip'®". Tenderness on palpation is localized at the
origin of the adductor longus tendon or at the muscu-
lotendinous junction.

Osteitis pubis is characterized by pubic symphysis
pain and joint disruption®. Pubic symphysis, abdomi-
nal and adductor muscles represent a kinematic chain
where contractions of abdominal and adductor muscles
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produce movements in symphysis sliding ranging by 2
mm and rotational movements in the extent of up to 3
degrees'”?®. Correct balance between the abdominal
muscles and adductors is absolutely necessary in order
to reduce the pathology to minimum. Disbalance in the
strength of the adductor and abdominal wall muscles
is a frequent cause of pathologic changes in the groin
area. Advanced stage of osteitis pubis is characterized
by degenerative arthropathy of the pubic symphysis, ab-
normal vertical motion of the pubic symphysis, greater
than 2 mm on single-leg standing plain radiographs
(flamingo views)'. Osteitis pubis may be difficult to dis-
tinguish from chronic adductor tendinosis, and these
two conditions may occur concomitantly in the same
patient. The pain over the pubis when compression is
applied to the iliac wing with the patient in the lateral
decubitus position (positive lateral compression test)
helps distinguish osteitis pubis from other conditions
such as chronic adductor tendinosis®’.

In the literature, the term sports hernia is used for
the syndrome of weakness of the posterior inguinal
wall without clinically recognizable hernia*?*. Sports
hernia has become a common injury in athletes who
participate in sports that require repetitive twisting
and turning at speed, such as soccer, hockey, tennis and
field hockey. A study of the National Hockey League
(NHL) players showed a significantly increased inci-
dence of groin injuries from 1991 to 1997*. Some re-
searchers believe that sports hernia is the most com-
mon cause of chronic groin pain in athletes®®. Other
investigators found it to be just a rare cause of chronic
groin pain'. Clinically, sports hernia is characterized
by insidious onset, gradually worsening, diffuse, deep
groin pain. It may radiate along the inguinal ligament,
perineum and rectus muscles. Akita ez al.>* report that
the symptom site was predominantly the proximal
medial thigh region (76%), followed by the inguinal
canal region (74%), the periscrotal region 42%, the
proximal ventral thigh region (21%), and the lower ab-
dominal region (9%). Maneuvers that cause increases
in the intra-abdominal pressure will usually increase
pain. Clinically, it is difficult to distinguish between
sports hernia, distal rectus strain/avulsion and groin
disruption. However, the pain of sports hernia is usu-
ally located more laterally and proximally than in groin
disruption. Several theories exist in the literature re-
garding the causes of sports hernia and most theories
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implicate an overuse syndrome. Hip abduction, ad-
duction and flexion-extension with the resultant pel-
vic motion produce a shearing force across the pubic
symphysis, leading to stress on the inguinal wall mus-
culature perpendicular to the fibers of the fascia and
muscle. Pull from the adductor musculature against a
fixed lower extremity can cause significant shear forces
across the hemipelvis. Subsequent weakening or tear-
ing of the transverse fascia or conjoined tendon has
been suggested as the source of pain®. Other studies
have reported abnormalities at the insertion of the rec-
tus abdominis muscle'’ or avulsions of part of the in-
ternal oblique muscle fibers at the pubic tubercle. Some
researchers claim that the origin of pain in sports her-
nia is abnormality in the external oblique muscle and
aponeurosis or that entrapment of the genital branches
of the ilioinguinal or genitofemoral nerves may be the
source of pain®*?7,

We believe that in sports hernia cases, the posterior
wall of the inguinal canal (transverse fascia) is dilated,
which means the ileo-inguinal nerve and the genital
branch of the genitofemoral nerve may be compressed
when the muscles of the abdominal wall are tensioned.
This causes pain in the inguinal region, and this pain
frequently radiates into the adductors, sometimes also
into the scrotum. Dilatation of the inguinal canal can
give rise to the retraction of the rectus muscle and in-
creased tension at the point where the rectus muscle
is attached to the pubic bone. As a result, the patient
often feels pain in the pubic bone area?®.

Other, rare causes of groin pain are stress fractures,
avulsion fractures, bursitis (iliopsoas, trochanteric,
piriformis, ischial), snapping hip syndrome, traumatic
myositis ossificans, hip joint pathology (arthritis,
aseptic vascular necrosis of the femoral head, labral
tear, impingement), referred lumbosacral pain, nerve
entrapments/irritations (obturator nerve, lateral cuta-
neous femoral nerve, femoral nerve, perineal nerves),
inguinal hernia, intra-abdominal disorders (diver-
ticulosis, inflammatory bowel disease, aneurysm) and
genitourinary abnormalities®?%2%30,

Patients and Methods

Between January 1, 2004 and December 2010, 114
patients (one female) with chronic groin pain resistant
to conservative treatment underwent surgical proce-
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dure. They all suffered from chronic pain of various
intensity in the region of lower abdominal wall and
adductor insertion. Nonoperative treatment (rest, cry-
omassage, antiinflammatory drugs (NSAIDs), local
steroid injections, strengthening and stretching, elec-
trotherapy, ultrasound therapy) had already been un-
dertaken during the period of 3-6 months but proved
unsuccessful. The mean age of the athletes involved
was 24.1 (range, 17-42) years. Seventy-one patients
were competitive athletes or professionals and 43 pa-
tients were recreational athletes. The majority of them
(n=91) were soccer players.

Preoperatively, all athletes underwent thorough
physical examination. Palpation of the pubic bone
and its muscle insertions was performed (each muscle
group was tested individually with iliopsoas test, ad-
duction test and rectus abdominis test). Inguinal ca-
nal was evaluated for external ring dilatation, tender-
ness over the conjoined tendon and pubic bone, and
posterior wall weakness. Furthermore, we evaluated
each patient hip by testing the range of motion (im-
pingement test was performed). Following physical
examination we performed x-ray of the pelvis and ul-
trasonography of the muscles and inguinal canal. Dy-
namic ultrasound examination of the inguinal canal
was of great benefit when clinical examination failed
to detect posterior wall deficiency. In patients with the
symptoms of adductor tendinosis, osteitis pubis and
femoroacetabular impingement magnetic resonance

imaging (MRI) was performed.

Operative technique

All patients underwent surgery in general or re-
gional anesthesia. In 109 athletes with sports hernia,
we performed reinforcement of the posterior wall
of the inguinal canal using transverse fascia dupli-
cature (modified Shouldice technique), ilioinguinal
nerve neurolysis and resection of the genital branch
of the genitofemoral nerve. In four patients, a small
indirect hernia was found. The surgical technique
used involves a standard groin incision of approxi-
mately 4 cm. The external oblique aponeurosis is
visualized. After opening external oblique muscle
aponeurosis, meticulous ilioinguinal neurolysis is
performed, spermatic funiculus is identified and
genital branch of the genitofemoral nerve identified
(Fig. 1) and resected. The next step is preparation

473



B. Sebeci¢ ez al.

Chronic groin pain

Fig. 1. Dissected genital branch of the genitofemoral

nerve.

of the posterior wall of the inguinal canal where we
identify transverse fascia. After division of trans-
verse fascia, a preperitoneal lipoma located beneath
the fascia protrudes (bulges) into the operative field
confirming our diagnosis (Fig. 2). Careful dissection
of both parts of divided transverse fascia is obliga-
tory. Using nonabsorbable running suture, duplica-
tion of the transverse fascia is performed in two lay-
ers. The next step is additional reinforcement of the
posterior inguinal wall by suturing the lower part of
the transverse and internal oblique muscle to the in-
guinal ligament, also performed in two layers using
running suture.

In 26 athletes with sports hernia and adductor
tendinosis and in five athletes with isolated adductor
tendinosis, bilateral adductor longus tenotomy was

Fig. 2. Bulging preperitoneal lypoma located beneath the
transverse fascia.
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concomitantly performed. A 3-cm long incision was
made distally and parallel to the groin crease, above
the adductor tendon. The fascia was split longitudi-
nally, the adductor longus identified and complete
tenotomy was performed.

Results

Patients were discharged on day 1-4 after the
operation. No immediate postoperative complica-
tions were observed. Results are presented in Table
1. Eighty-one (97%) of 83 athletes with only sports
hernia returned to sports within a mean of 4.4 (range,
3-16) weeks. Two (3%) athletes did not return after 4
months. One athlete had osteitis pubis and another
one had acetabular impingement syndrome.

Thirty-one patients that had adductor tenotomy
(26 with sports hernia and adductor tendinosis and
five patients with isolated adductor tendinosis) per-
formed returned to sports within a mean of 11.8
(range, 10-15) weeks.

All athletes except for two (one with pubic bone
osteitis and one with acetabular impingement syn-
drome) were satisfied with the results of treatment.
When asked to evaluate the results of treatment, 91
(80%) athletes evaluated (graded) it as excellent, 19
(17%) as good, two (1.5%) as fair and only two (1.5%)
evaluated (graded) it as poor (Table 2).

Discussion

Chronic groin pain can be the most difficult sports
injury to accurately diagnose and treat. The entire

Table 1. Results

Cause of Number of | Return to Return to
groin pain patients sports (%) | sports (wks)
Sports o

hernia 83 81 (97%) 4.4 (3-16)
Sports

hernia and 0

adductor 26 26 (100%)

tendinosis

Adductor 5 5(100%) |11.8 (10-15)
tendinosis

Total

number of 114

patients
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Table 2. Satisfaction with treatment

Grade Number of patients
Excellent 91 (80%)
Good 19 (17%)
Fair 2 (1.5%)
Poor 2 (1.5%)

process of diagnostics and treatment can be quite
time consuming and cause frustrations for both the
patient and the physician. Frequent coexistence of two
or more disorders in this anatomically complex area
makes it very difficult to establish the correct cause of
pain'®®. The groin, an anatomical region where di-
agnosis and symptoms are often confusing, may also
represent a Bermuda Triangle.

Thorough history and careful physical examina-
tion are of great importance in making the diagnosis.
Physical examination should determine the maximum
tenderness point, evaluate the increase in pain during
stretching or contraction of the muscles, coughing
and sneezing (Valsalva maneuver). Detailed examina-
tion of the inguinal canal should be performed, with
evaluation of the external and internal inguinal ring
for dilatation, pain during internal ring palpation, and
posterior wall weakness. In posterior wall weakness,
the tip of the examiner’s finger enters the abdomen
without feeling resistance; bulging of the posterior
inguinal wall can be felt when the patient is asked
to cough or perform Valsalva maneuver. In order to
confirm an uncertain diagnosis of sports hernia, dy-
namic ultrasound should be performed because it can
be quite helpful®. X-ray of the pelvis is mandatory in
order to screen our patients for pubic osteitis.

It is our belief that sports hernia is the most com-
mon cause of chronic groin pain in athletes’ and we
concur with numerous authors on it'>3%, Ekberg ez
al*? have described sports hernia in 52% of athletes,
and Lovell’ in 50% of athletes with chronic groin
pain.

Although initial therapy of sports hernia is con-
servative, because of high success of operative treat-
ment and fast return to sports activity (3-5 weeks),
we advocate surgery in early stage of the disease (af-
ter maximum 4-6 weeks of unsuccessful conservative
treatment). Operation that reinforces the posterior
wall of inguinal canal by duplicating it and resects the

Acta Clin Croat, Vol. 53, No. 4, 2014

genital branch of the genitofemoral nerve enables pain
elimination and fast return to sports activities.

Alternative operative treatment includes position-
ing a synthetic mesh, which can be done laparoscopi-
cally as well?"**3¢. However, insertion of a synthetic
mesh into the athlete’s groin can harden and eliminate
elasticity of the strata of the abdominal wall com-
pletely. As a foreign body, it results in stiffening and
hardening of the entire inguinal canal®. This can lead
to possible restriction or even permanent termination
of the athlete’s physical and functional capacity.

Adductor tendinopathy is, according to our experi-
ence, the second most frequent cause of chronic groin
pain. Sometimes it is very difficult to distinguish it
from pubic osteitis because of similar symptomatol-
ogy and frequent coexistence of these two conditions.
In order to distinguish one from another, careful
clinical examination is mandatory where one should
perform a lateral compression test*” and pubic spring
test’®, which can, according to our experience, be
quite helpful. In addition, one should always perform
pelvic x-rays, ultrasound®* and MRI, and in unclear
cases technetium bone scan. The treatment of mus-
culotendinous groin injuries is predominantly conser-
vative: resting, ice, NSAID, local steroid injections,
strengthening and stretching, electrotherapy, ultra-
sound therapy. In case of persistent symptoms after
3-6 months of conservative therapy, operative treat-
ment is recommended*®. Fasciotomy, excision of the
scar/granulation tissue, partial or complete tenotomy,
drilling of insertion area, and circular denervation of
the insertion area are performed* .

Pubic osteitis is a rarer cause of chronic groin pain.
It is the third most common cause of groin pain in
athletes**, preceded by sports hernia and adductor pa-
thology. We think that one should differentiate two
entities, one being pubic osteitis and the other sym-
physeal osteitis. In symphyseal osteitis, the predomi-
nant localization of pathology is in the joint itself and
is characterized by visible changes on plain x-rays:
widening of the joint, sclerosis and irregularity of the
pubic symphysis, erosion, osteolysis (cystic change)
and osteophyte formation®*.

Hence, in pubic osteitis, x-rays are without evident
pathology but MRI shows diffuse marrow edema of
the pubic area. In symphyseal osteitis, single leg stand-
ing plain radiographs (flamingo views) are mandatory
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and vertical motion of the pubic symphysis greater
than 2 mm implicates the presence of abnormal range
of motion. In order to differentiate these two condi-
tions, symphyseal cleft injection can be very useful
and can also provide a short term symptom relief in
patients with symphyseal osteitis’.

Symphyseal osteitis therapy is primarily conser-
vative including corticosteroid injections into the fi-
brocartilaginous disc*”***. In case of persistent pain,
operative treatment is recommended, which should be
different in relation to the stage of the disease. When
there are no signs of vertical motion in the symphysis,
curettage or proximal adductor release with adjunc-
tive drilling can be performed?*.

If the patient has vertical instability, pubic symph-
ysis plate arthrodesis, augmented with bone graft can
be performed. Williams e a/* have reported good
results after arthrodesis of the pubic symphysis in
seven rugby players with vertical instability at the pu-
bic symphysis. Wedge resection of the pubic symphy-
sis can cause pelvic instability with SI arthrosis and
therefore we would not recommend it. Moore ez al.*®
have reported two cases of late posterior instability of
the pelvis after resection of the symphysis pubis.

Chronic stress injury to the pubic bone" caused
by repetitive jumping, twisting or turning, as seen in
soccer and rugby, can lead to pubic osteitis. This con-
dition is characterized by similar MRI findings as in
stress fractures in the form of abnormal signal inten-
sity as a sign of bone marrow edema.

Pubic and symphyseal osteitis could be two dif-
ferent entities with the same clinical presentation or
perhaps they could be two stages of the same condi-
tion, meaning that pubic osteitis could represent an
early stage of the injury that is characterized by bone
marrow edema and symphyseal osteitis could be its
later and more chronic form.

Treatment of osteitis pubis is primarily conserva-
tive; generally it begins with physical therapy®. Rest,
NSAIDs, calcium, D-vitamin, cryomassage, physical
therapy, electrotherapy, ultrasound therapy, radiation
therapy, oral glucocorticoids, anticoagulation, alen-
dronate sodium and intravenous pamidronate can be
applied in the treatment®3"3%4_ Osteitis pubis is a seri-
ous injury that requires a prolonged rehabilitation pe-
riod and time away from sports. Full recovery has been
reported to take from several months to up to several
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years'®’. Paajanen ez al. report successful treatment of
osteitis pubis by mesh placement using completely ex-
traperitoneal endoscopic technique in five athletes®.
Other causes of groin pain are very rare.

Conclusion

Chronic groin pain is one of the most complex
conditions encountered in sports medicine. Conserva-
tive treatment is quite often long lasting, its outcome
very uncertain, and recurrence common. Therefore,
this condition can be frustrating for both the ath-
lete and the physician. Chronic groin pain, if care-
fully diagnosed using detailed history taking, physical
examination and correct imaging techniques, can be
treated very successfully and quickly, so it need not be
a Bermuda Triangle of sports medicine.

Since chronic groin pain in athletes is predomi-
nantly caused by sports hernia, a simple procedure
that reinforces the posterior wall using transverse
fascia duplicature (Shouldice technique) and resects
the genital branch of the genitofemoral nerve enables,
through pain elimination, early start of rehabilitation
and fast return to sports, which is very important for
every athlete.
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Sazetak

JELI KRONICNI SINDROM BOLNE PREPONE BERMUDSKI TROKUT SPORTSKE MEDICINE?
B. Sebecic, M. Japjec, S. Jankovic, V. C'uljak, B. Dojéinoviéi M. Staresinic

Kroni¢ni sindrom bolne prepone je jedno od najslozenijih stanja u sportskoj medicini. Konzervativno lijecenje je du-
gotrajno, ishod lije¢enja neizvjestan uz brojne recidive, a sve to djeluje frustrirajuée na sportasa i na lije¢nika koji ga lijeci.
Zbog brojnih nejasnocéa oko etiologije i lije¢enja kroni¢ni sindrom bolne prepone neki nazivaju i bermudskim trokutom
sportske medicine. U prospektivoj studiji kroz 7 godina 114 sportasa s kroni¢nim sindromom bolne prepone otpornim na
konzervativnu terapiju lije¢eno je operativno. Kod 109 sportasa sa sportskom hernijom u¢injena je neuroliza ilioingvinal-
nog Zivca, resekcija genitalne grane genitofemoralnog Zivca i pojacanje straznje stijenke ingvinalnog kanala duplikaturom
transverzalne fascije modificiranom tehnikom po Shouldiceu. Kod 26 sportasa koji su uz sportsku herniju imali i tendino-
zu aduktora te kod 5 sportaa s izoliranom tendinozom aduktora u¢injena je tenotomija aduktora. Od 83 sportasa s izoli-
ranom sportskom hernijom 81 se vratio sportu nakon 4,4 tjedna (raspon 3-16 tjedana). Sportasi s tenotomijom aduktora
(n=31) vratili su se sportskim aktivnostima nakon 11,8 (raspon 10-15) tjedana. Ako se pazljivo razmotre smetnje sportasa,
uéini detaljan pregled i utvrdi pravi uzrok bolova, lijecenje moze biti kratkotrajno i uspjesno, a sindrom bolne prepone ne
mora predstavljati bermudski trokut sportske medicine.

Kljuéne rijeci: Prepona — ozljede; Sportske ozljede; Kila, preponska; Misicnokostana bol
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