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ABSTRACT

The anatomy of the groin region is complex and involves a confluence of structures. Groin pain is a
chronic symptom located in the inguinal region. In this review, it is aimed to give an overview of inguinal
pain in the literature, to examine surgical and rehabilitation interventions and to compare the time to
return to sports. In addition, different diagnostic approaches are indicated. To create a map for further
studies by compiling in detail the studies in the literature on the anatomy of the groin region and the
definition, treatment and return to sports after the treatment of athletic groin pain. The results of this
review showed acomparable return to play rate and return to play time between surgical and rehabilitative
interventions. We believe that dealing with the reasons of groin pain in detail in the treatment process will
affect the duration of treatment and return to play.
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OZET

Inguinal Bélge anatomisi karmasiktir ve ¢esitli yapilarin organizasyonunu icerir. Pubalji kasik bolgesinde
lokalize olan kronik bir semptomdur. Bu derlemede pubalji konusunda literatlirde yer alan genel
bilgilerin verilmesi, cerrahi ve rehabilitasyon middahalelerinin incelenmesi ile spora donus sUrelerinin
karsllastiriimasi amaclanmaktadir. Ayrica farkli tani yaklasimlar belirtiimektedir. Inguinal bdlgenin
anatomisi ve atletik pubaljinin tanimi, tedavisi ve tedavi sonrasi spora donds konularinda literatlrde yer
alan calismalari detayli bir sekilde derleyerek ileriki calismalaricin bir harita olusturmaktir. Bu derlemenin
sonuclari, cerrahive rehabilitasyon midahaleleriarasinda spora donUts orani ve sdresinin karsilastirilabilir

oldugunu gostermistir. Tedavi strecinde pubalji nedenlerinin detayli olarak ele alinmasinin tedavi stresini
ve spora donds suresini etkileyecedi belirtilmstir.

Anahtar Sozcukler: Atletik Pubalji, Inguinal Bolge, Pubalji tedavisi, cerrahi midahaleler, rehabilite edici
mudahaleler, femoral G¢gen, Inguinal Bolge yaralanmalari
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INTRODUCTION

The inguinal region, which is defined as the groin,
is located at the intersection of the abdomen
and thigh (1). The pain in the groin area can be
of gynecological, urogenital, gastrointestinal,
or neurological origin. It may confuse research
examining groin pain (GP) (2). Groin injuries in
connection with physical activity, in particular
sports, are very common and in football
they are among the most common and most
time-consuming injuries. The difficulties in
understanding the etiology and pathology of
groin injuries are partly a result of the groin
being an anatomical region connected to several
other regions and also an area where pain
from pathology elsewhere often radiates. The
complexity of the anatomy and biomechanics is
a well-known problem with a continued need for
further research (3). Athletic groin pain (AGP) is
a chronic injury to the inguinal region (which is
located at the intersection of the torso and lower
limb)in a population that physically active (4). GP
in athletes is important for clinicians because
of its high incidence, time to return to sports,
superior prevalence and high recurrence rates. It
isanimportant topic for sports physiotherapy and
sports medicine research (5). There have been
many studies in the literature about GP. Some of
these are studies onaspecific nationality(1), some
in certain age groups (6, 2); some by applying a
certain treatment (2, 4, 7, 8, 9), and some of them
are carried out for a specific sport (1). For GP,
the source of the pain is important. Pain can be
caused by many reasons (1, 5). Various methods
are used during clinical examination to make a
clear diagnosis of GP(5).

In a systematic review of 72 studies by Serner et
al, 72 studies are divided as follows; in 18 studies
include conservative interventions and 54 studies
include surgical interventions. Conservative
treatment studies contained passive physical
therapy modalities and/or exercise therapy which
are 10 studies of total 18 studies or injection
therapy (corticosteroids or dextrose) which are 8
studies of total 18 studies.

This shows that a wide variety of conservative
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treatment protocols are applied. Surgical studies
included open hernia repair which are 12 studies
of total 54 studies, laparoscopic hernia repair
which are 10 studies of total b4 studies, and
adductor tenotomy which are 9 studies of total b4
studies. Many surgical treatments were combined
(16 studies), and additional neurotomy of the
ilioinguinal, genitofemoral, and/or iliohypogastric
nerve was constantly performed(12 studies). From
this situation, it is understood that the surgical
procedures applied for treatment also vary (2).

This review article aims to examine GP in detail,
compile the research, determine the clinical
projections, and create a map for further studies.

MAIN BODY
Pathogenesis

To better understand the pathogenesis of
chronic groin pain in athletes, a precise
anatomical knowledge of the pubic symphysis and
surrounding soft tissues is required (10). Despite
consensus that athletic pubalgia results from
injury to muscular and/or fascial attachments to
the anterior pubis, there is considerable debate
in the literature about the pathogenesis and the
exact anatomical areas of disruption (11). Since
no gold standard exists regarding diagnosis
for most of the soft tissue related groin pain,
this approach offers a possibility to identify the
anatomical structures that are painful in athletes
with groin pain and thereby differentiate between
the different pathologies. This is no attempt to
label the groin pain with a diagnosis at this stage,
but merely to create a basis for which the further
research into “real diagnoses” can begin and to be
able to compare cohorts of patients in relation
to epidemiology, investigations, treatment, and
prevention (3).

The Groin Region and Triangle

If we want to define the groin region briefly, we
can say the point where the thigh and abdomen
meet and in addition, we can use landmarks
such as anterior superior iliac spine and pubic
tubercle. It is the area that contains the pubic
tubercle medially, the anterior superior iliac spine
superolaterally, the inguinal ligament superiorly,
and the adductor group muscles inferiorly.
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The neuroanatomy of the groin is complicated
and also so many variations can be seen from
the terminal branches of retroperitoneal lumbar
plexus which is exiting through the inguinal canal.
In-depth knowledge of the neurcanatomy of the

region is essential to avoid nerve injury(7,12,13).

According to the study by Falvey et al. study, the
corners of the groin triangle are determined as
follows; the anterior superior iliac spine ; the
pubic tubercle, and the point of 3G. If we briefly
explain the 3G point, the 3G point is actually a
point defined for the top of the triangle. This
point corresponds to the following alignments;
midpoint between anterior superior iliac spine
and upper end of patella on anterior coronal plane
- in the line of posterior coronal plane the femur
double the distance extends from the spinous
process of the bth lumbar vertebra to the ischial
tuberosity (14). And at the same study borders
were determined as follows; the superior border
of the triangle forms by the line between the pubic
tubercle and the anterior superior iliac spine, the
medial border of the triangle forms by the line
from the pubic tubercle to the 3G point, the lateral
border of the triangle forms by the line from the
anterior superior iliac spine to the 3G point. The
representation of the borders of the groin triangle
and the anatomical landmarks on it is shown in

figure 1.
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Figure 1. The groin triangle with its borders
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Pubic Symphysis

Pubic symphysis is the structure where the left
pubic and right pubic bones meet in the midline.
The medial surfaces of the pubic bones are the
articulating surfaces. Pubic symphysis is shown
at the Figures 2 and 3.
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Figure 2. Inguinal region organization
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Figure 3. Junction of the abdomen and thigh



Pelvic Girdle, Gluteal Region and
Thigh

The arterial supply for psoas minor muscle is from
the lumbar arteries, although there are minor
helps from other vessels that supply psoas major.
A branch of L1 (first lumbar nerve) innervates
psoas minor muscle. Iliacus muscle is a triangular
muscle that originates from the superior of the
the iliac fossa concavity, the iliac crest, iliolumbar
ligaments and the sacrum superior surface. Its
fibers converge into the psoas major, and the
muscles then attach to the lesser trochanter
of femur, but some of the fibers' insertions are
directly to the below of the femur and in front of
the lesser trochanter. The anterior surface of the
iliacus muscle is related to the lateral femoral
cutaneous nerve, the caecum. The iliac fossa is
at the posterior surface of the iliacus muscle, and
medial border of iliacus muscle is psoas major.
Anterior surface of the iliacus muscle is related
to a lot of structures like; fascia lata, sartorius
and rectus femoris muscles and deep femoral
artery. Posterior surface of the iliacus muscle
is related to the hip joint capsule. Its arterial
supply is similar with psoas major muscle. The
main supply comes from the iliac branches of the
ilioclumbar artery. lliacus is innervated by femoral
nerve's branches, L2 and L3. Psoas major muscle
has a flexion role on the thigh on the pelvis. Psoas
major muscle is effective in balance of the trunkiin
a several positions like sitting or squat. Tests for
iliopsoas have been made in a clinic by flexing the
hip against resistance while body is in the supine
position. Also at this test hip and knee flexed
position(15,8).

Femoral Triangle

The femoral triangle, an important triangular
shaped landmark to examine the region and
understand relationships in the groin. In vivo, it
shows up as a triangular shaped depression while
thigh's moving flexion, abduction, and lateral
rotation. The femoral triangle’s boundaries:

« At the superior; inguinal ligament. Inguinal
ligament schematized at the Figure 3.

« At the medial; adductor longus muscle’s lateral
border.

« At the lateral; sartorius.

Lateral side of the femoral triangle floor is formed
by the iliopsoas muscle and medial side of it is
formed by the pectineus muscle.
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The femoral triangle roof is formed by several
fascias like fascia lata and cribriform fascia and
also subcutaneous tissue, and skin.

The contents of this triangular landmark, in order
of from lateral side to medial side, are the:

« Femoral nerve and fermoral nerve’s branches.
Femoral sheath and femoral sheath’s contents:

« Femoral artery and several of femoral artery’s
branches.

- Femoral vein and vein's tributaries (profunda
femoris veins etc.).

« Lymph nodes (deep inguinal) and several
lymphatic vessels(8).

What is exactly groin pain?

GP is usually seen in athletes. A few studies
reported that for soccer players which are male
the incidence of GP is 10-18%. (16, 17, 18). There
is no concurrence on criteria of diagnosis or
definitions. The pain which seen in adductor
muscle group is a mostly cause of it. And the pain
causes lots of related problems which takes a
longer time (19, 20).

GP is frequently hip related pathology.
Symptomatic hip arthritis is so common by the
age of 85. It developsin about one in four peoplein
the population till this age. Groin injuries count for
almost 1in 20 athletic injuries. And 1in 10 patient
visits clinic with this cause. Most athletes with
this pathology have multiple different pathologies
spanning a few disciplines. In treating process
for these patients, the orthopedic surgeon must
be aware of both this region’s musculoskeletal
disorders and non-orthopedic cases that can
exist as GP. A large history should be taken from
the patient and a physical examination should be
performed (21).

What can cause Groin Pain?

In athletic population GP is so common. It occurs
mostly in those sports which require kicking
(soccer etc.). Lots of the causes of pathology in
these areas are related to the musculoskeletal
system. Nevertheless, almost all of the problems
are non-orthopedic. It should be kept in mind that
clinical conditions such as pelvic tumor may also
cause pain in the relevant region and therefore a
detailed examination is required.
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In this kind of case, diagnosis which is correct
for this situation is frequently delayed for a long
time like months. This situation has destructive
outcomes for the athlete. GP causes can be
medical causes, stress fractures, avulsion
fractures, osteitis pubis, and nerve compression
(22).

Medical causes of pain can include intestinal
and intra-abdominal problems (Crohn's disease
and/or diverticulitis, appendicitis, and intestinal
obstruction etc.). Intestinal problems ought to be
doubted in athletic population with complaints
like lower abdominal and/or pelvic pain, with
nausea and vomiting.

Stress fractures are mostly felt to happen from
a overload by submaximal forces, but the precise
etiology is unknown. Many situation like this
presumably go unknown because the most of the
patients treat themselves by resting until the pain
improves.

For stress fractures, the most affected bone is
the tibia. Stress fractures are socommoninbones
which are weight-bearing in lower extremity.
These fractures of the pubic rami are widespread
among athletes that long-distance runners.

Avulsion fractures on the pelvis happen nearly
only in the adolescent population. There are 3
locations which are typical for avulsion fractures
of the pelvis(Anterior superioriliac spine, anterior
inferior iliac spine and ischial tuberosity). These
typical avulsion fractures can happen from a hard
and strong contraction of the muscles during
several activities like jumping and running in
sports such as basketball or kicking sports such
as soccer etc. Osteitis pubis is a disorder whose
cause is not yet fully known. It is mostly seen with
pain at the pubic symphysis. Nerve entrapment at
the groin region is not so common. Pain occurs
because the nerve is compressed while it is
passing through fibrous tunnels and between
muscles. There are many extrinsic factors for
this clinical situation (Local edema, excess scar
formation etc.)

Studies about soccer have reported of this
region injury rate is around 10-18% (17, 18).
Adductor muscles, iliopsoas muscle, abdominal
muscles and symphysis joint are some of the
anatomical structures that aches most frequently
in athletes with GP. Techniques that evaluate
the strength and flexibility of the mentioned
muscles, as well as pain due to these anatomical
structures, are therefore important tools in the
clinical examination of athletes with GP (23). In
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1980, Renstrém and Peterson (24) reported the
idea of separating groin injuries into diagnoses
corresponding with the anatomy. Injuries can
come from many sources, but 62% of injuries were
from the muscle-tendon unit of adductor longus.
In a study of 189 cases, the cause of chronic pain
in this region was attributed to adductor injury
with a rate of 30% and osteitis pubisin 20% of the
total number of cases (25). In 2007, studies were
further developed and presented as a clinical
entity concept. This concept, relating the groin
pain to the anatomical structures, is still a fairly
rough way of separating the injuries of the groin,
however, it allows for further diagnostic methods
to be more precisely aimed as well as it can direct
the treatment strategy(26). The same researchers
demonstrated this approach in a randomized
controlled trial with a specific exercise therapy for
adductor muscles and their function (27). Inguinal
disruption, explain to the patient that the injury
is related to overuse of muscles and tendons
in the groin. If a inguinal disruption is causing
severe discomfort, consider non-steroidal anti-
inflammatory drugs and simple analgesics to
relieve pain(28).

At the Junction of the abdomen and thigh figure
is schematized of the causes of the GP (Figure 3).

CONCLUSIONS

In an article examining the anatomical and
biomechanical causes of GP, pathological
conditionsof the hipand groinare two parts; acute
andchronicinjuries).ltwasobservedthatthespeed
of returning to sports of the athletes who applied
MMT was faster than the athletes who applied ET.

There was no significant difference between the
MMT and ET groups in the number of athletes
who could return to sports activities(9). When the
literature is searched, various interventions for
GP catch our attention.

In a study in terms of examining the results of
conservative treatment, NSAIDs, stretching and
strengthening, mobilizing reduced activity and
acupuncture the complete recovery process took
7 months for women and 9.5 months for men (30).
Holmich et al. (27) emphasized the importance
of active physical therapy program. The active
physical therapy program applied on the pelvic
stabilizer muscles was more successful than the
passive local applications.



Rodriguez et al reported a program that included
rehabilitation. This program includes many
methods. They combined regional passive
application methods (Electrotherapy modalities,
ultrasound, cryo massage etc.) and a program
that includes progressive increased physical
loading for athletes with osteitis pubis (31).
Symptoms disappeared in all athletes after 10
weeks of treatment. A study by Extrand and
Ringborg has mentioned that patients treated
with strengthening exercises experienced some
short-term positive effects (32). The long-term
effects were not significantly more different than
a control group that did not receive therapy. Holt
et al., in their study, all athletes returned to sports
within 16 weeks. The reason for this success is the
steroid injection they apply when they cannot get
results from rest and progressive exercise. This
injection was performed directly into the pubic
symphysis (33).

In a study by O'Connell et al., in which persistent
complaints were observed 6 months after
steroid injection, 31% of the group complained
of this condition (34). In one study, prolotherapy
was applied when the athletes could not get a
successful result from rest or different physical
therapy modalities. And all the athletes returned
to sports within about 3 months (35). After open
approach surgery for single adductor tenotomy,
a high rate of return to sports was achieved in
approximately 14 weeks and full athletic activation
of the athletes was observed (36, 25, 8). More than
half of the group showed a return to the same
or lower level of sport (25) and a large majority
of athletes have generally returned to the same
level as before (8). Extrand and Ringborg obtained
various results with the surgical method they
applied to the ilioinguinal nerve. More successful
results were obtained in those who underwent
surgery than those who received conservative
treatment within 3 to 6 months (32). A surgical
intervention such as laparoscopic (hernia) repair
provides a faster recovery process than open
surgery. In a study in which both approaches were
used, the group that underwent laparoscopic
surgery had a very high rate of return to sports
within approximately 4 weeks (37). Similar results
were acquired by Genitsaris et al. (38) (100 %
of patients returned to the sport in 3 weeks),
Paajanen et al. (24) (90% returned at 1 month),
and Van veen et al. (39) (returned in 6-8 weeks).
Considering that the basic mechanism underlying
this whole situation is a strong instability of the
pelvic ring, arthrodesis may be an alternative,
and indeed this has shown good short-term
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outcomes (40). Although many studies in the
literature mention surgical methods, this method
has some risk factors. In addition to the normal
risks commonly observed in surgeries, many
different risks can be observed such as numbness
(permanentorinthelabiawhichinfemalesthatcan
interfere with sexual sensation), deafferentation
hypersensitivity and also testicular atrophy and
loss of a cremasteric reflex which seen in male
patients etc. Risks associated with reoperation
in a same area may include a lots of parameters
(bleeding, disruption of the prior hernia repair,
vascular injury, and testicular loss)(7).

There are also studies comparing physiotherapy
and rehabilitation and surgical interventions,
but this makes it difficult because there is still
not enough research in this area and it becomes
difficult to make an objective comment on the
subject. There was little argument directly
comparing two methods which are surgical and
physical therapy for AGP. A study by Paajanen
et al. indicated a much a lot higher return to
play rate for surgical intervention (90%) than
conservative management (around half of all) for
pathology which is abdominal-related (41). A study
on this topic showed that rehabilitation had a
significantly quicker return to play time for pain
which is pubic-related than surgery (4). Although
the majority of the literature about the superior
return to play rate and time about GP is in favor
of surgical interventions, King et al.'s study argues
the opposite of the literature (4).

Rehabilitation has specified a better return to play
time than surgery for pain which is pubic-related.
A slight difference was observed between the
two groups (abdominal and adductor) in terms of
return to play rate and return to playtime.

In this review article, in which the definition and
causes of GP are examined in detail, many articles
in the literature are compared in terms of GP
treatment protocols, returnto play time, and rates.
The causes of GP have a wide variety. The main
objective should be to work for the elimination of
the cause and, if the cause is not in a position to
eliminate it, modify it and reduce the effects.

Treatment protocols can be classified as
conservative treatment and surgical intervention.
Studies in the literature have generally mentioned
theimportance of physiotherapy and rehabilitation
(including ET)in this regard. There is a wide variety
of approaches to surgical procedures applied in
this situation.
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Accordingtoourreview, thereisnoclearconsensus
on the treatment of GP in the literature. However,
some studies have emphasized the superiority of
physical therapy. It has been seenin some studies
in the literature that surgery and physiotherapy
have been compared for abdominal-related GP
return-to-play times gave similar results for the
two groups, butin some of the studies, the return-
to-play times of physiotherapy were ahead.

In clinic there are lots of parameters can affect the
decision to surgery. These parameters can be the
level of sports, the athlete's active period, season’s
time, previous conservative management’s type
and duration, athlete’'s choices, age, gender and
a lot more. Conservative treatment is the first
option but if it fails surgical approach is first-line
treatment. There are so many varied surgical
approaches.

In the light of all these studies that we scanned in
literature, we need more detailed researches for
the standardization of the treatment prosedure.

This study was carried out based on the definition
of AGP and the examination of the anatomy of the
region. In the literature, many methods have been
used for the treatment method of AGP. This study
isimportant in terms of compiling and comparing
the methods used with each other. This study,
which has such a wide scope, contributed to the
literature on this subject. A map has been created
for future studies.
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