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ABSTRACT

Objective: To compare the magnetic resonance imag-
ing findings from the pubis of professional soccer play-
ers without any history or clinical findings of groin pain,
and from sedentary individuals, also without symptom:s,
and to determine the prevalence of changes compatible
with pubic overload. Methods: Nineteen professional
soccer players without complaints of groin pain and
seventeen sedentary individuals, also asymptomatic, un-
derwent magnetic resonance imaging of the pubis. The
results from the examinations were analyzed regarding
the presence of degenerative changes, boned medullary
edema and tendinopathy, and the two study groups were

compared. Results: High prevalence of bone edema,
tendinopathy and degenerative findings in the pubic
symphysis was seen in the athletes, with statistically
significant higher odds ratios and relative risk in the
population studied. Conclusion: Professional soccer
players are at a higher risk of developing changes in
the pubic region, shown in magnetic resonance images,
compared with sedentary individuals. These findings are
not necessarily caused by groin pain, and are probably
related to intense exertion.
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INTRODUCTION

Groin pain is a relatively common pathological con-
dition and it affects 2% to 7% of professional athletes
in different sports!~). Among soccer players, the preva-
lence may reach 58%(4). The chronic pain in the ingui-
nal region is incapacitating and may stop the athlete
from performing at competitive level in his sport, thus
generating a large socioeconomic impact(!*>9, Together
with other pathological conditions in the hip, such as
femoroacetabular impact, labral lesions and hip joint

conditions, hip pain is an important reason why athletes
may be kept away from their competitive activities.
The etiology of groin pain is diverse and includes os-
teitis pubis, tendinopathy of the adductors (especially the
long adductor), lesions of the rectus abdominis muscle
and sports hernia®>>*7®_Other pathological conditions
such as bruising, lesions or tendinitis of the gracilis, ili-
opsoas or rectus femoris muscles, labral lesions, degen-
erative changes to the hip or pubic symphysis, ossifying
myositis, stress fractures, epiphysitis, avulsion fractures,
lumbar radiculopathy, neoplasia and spondyloarthropa-
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thy, along with urological or gynecological disorders,
complete the differential diagnosis(®*!?,

The diagnosis is essentially clinical and is based on
the compatible history and on physical examination. Ul-
trasound, scintigraphy and magnetic resonance imaging
(MRI) are used as complementary methods, and MRI is
the gold standard, with the highest sensitivity, specificity
and accuracy1->>%12),

Groin pain is characterized by the presence of in-
sidious pain in the pubic and deep inguinal regions that
worsens with exertion and while walking. It may spread
out to the perineal, mid-thigh and rectus abdominis ar-
eas. It is more commonly unilateral, although several
reports of bilaterality exist!->?. Histories of intense
sports activities that require abrupt acceleration, kick-
ing, rapid alternation of single-leg load bearing, abrupt
changes in direction and circular movement of the trunk
are generally present®’-%!3 and groin pain is a com-
mon reason why top-level athletes may be kept away
from their sport.

Periods of improvement and exacerbation may be
reported, relating to the intensity of training and com-
petitions. In physical examinations, pain may be ob-
served upon resisted adduction of the hip, along with
hypersensitivity of the pubic symphysis and the in-
sertion region of the rectus abdominis and adductor
longus muscles®*¥,

MRI on the pubis is the complementary examination
of choice for diagnosing these lesions!!?). Although com-
puted tomography may show early degenerative bone
lesions, MRI presents greater sensitivity, given that it
allows tendon and muscle lesions to be identified early
on. Findings of bone edema in the public symphysis,
degenerative changes, intra-articular fluid or lesions
of the tendons of the adductor and rectus abdominis
muscles are commonly correlated with this pathologi-
cal condition!!®!!2) In assessments on asymptomatic
athletes, some authors have found the same changes
in a significant number of cases, thereby reducing the
accuracy of the examination. In their view, up to two
thirds of asymptomatic athletes may have changes sug-
gestive of pubic pathological conditions. Although MRI
is considered to have sensitivity of 98% and specificity
of 100% in diagnosing groin pain, it was shown to be
insensitive in those reports, with a high false positive
rate!%1%19_ This finding suggests that although the ath-
letes presented lesions that would be considered sug-
gestive of groin pain, there was no clinical repercus-
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sion at the time of the study, thereby showing that the
changes found in the images translated the excessive
exertion and did not diagnose the pathological condi-
tion. Our hypothesis here is that changes seen on MRI
are more frequent in athletes but are not necessarily
caused by groin pain.

MATERIALS AND METHODS

Twenty-six athletes (the whole squad) of a profes-
sional soccer team in the first division of the State of
Rio de Janeiro, which was working at competitive pace,
were eligible for examination. At that time, the team was
competing in the state championship, playing one com-
petitive game per week and undertaking give training
sessions per week, of which three reproduced the sports
movements. The images were produced mid-season, at
the time of the round of 16 in the championship. Three
athletes were excluded because of a prior suggestive
clinical condition, with a previous diagnosis of osteitis
pubis that had been treated conservatively; along with
three who did not agree to undergo the examination,
even though they were asymptomatic; and one who
had been off training activities for two months because
of a painful condition in the hip suggestive of a pubic
pathological condition. The remaining 19 athletes all
underwent the MTI examination on the pubis. None of
them presented any previous pathological condition in
the hip, and none of them mentioned any complaints
of pubic or femoroacetabular pain. The mean length of
time for which they had been professionally active was
54 months, with a range from 18 to 96 months.

As controls, 17 asymptomatic male individuals aged
23 to 38 years, who did not have any history of inguinal
pain and were not practicing any sports activity (i.e.
sedentary habits), also underwent the same examination.
Regular practice of any sports activity at any previous
time, or any occasional activity over the last six months,
was considered to be an exclusion criterion. This group
of individuals, which was age and sex-matched, was
chosen because there was less likelihood that such in-
dividuals had been subjected to pubic stress over recent
months. A group composed of amateur athletes could
have led to unreliable results, given that the athletes’
degree of activity would not be a controlled factor.

The ages of the athletes studied ranged from 18 to
31 years, with a mean of 22.05 years and a median of
22 years. The sedentary controls were between 23 and
38 years of age, with a mean of 28.56 years and median
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of 28 years. The groups were shown to be equivalent,
with a p-value of 0.71.

Both group (athletes and sedentary individuals) un-
derwent the same MRI protocol. Panoramic images of
the pelvis were obtained in T1 and STIR in the coronal
plane, with slices of 5 mm in thickness and FOV (field
of view) of 42 cm, and specific localized images of
the pubis in proton density with FSE (fast spin echo)
fat suppression, with slices of 3 mm in the sagittal and
oblique coronal planes (TR 2450 and TE 37). All the
examinations were generated on the same apparatus
(General Electric® 1.5 T).

The images were examined to search for any degen-
erative changes, which would be characterized by os-
teophytes, irregularity of the cortical bone and postero-
superior protrusion of the joint disc. In addition, signals
suggestive of osteitis pubis (bone edema) or myotendi-
nous lesions in the rectus abdominis, adductor longus
and adductor brevis muscles, characterized by lesions of
the aponeurosis, complete tearing and tendinosis were
also investigated®-.

Two experienced radiologists independently analyzed
all the images and issued reports on changes compat-
ible with the causes of groin pain. The first radiologist
analyzed the images obtained from all the athletes and
from the control group, and the images and reports were
reviewed by the senior radiologist. Neither of the radi-
ologists was aware of the nature of the patient examined
(i.e. athlete or sedentary individual).

The results were analyzed statistically, and p < 0.05
was considered significant. The data were analyzed in
the Epi-Info 6.0 and Meta-DiSc v.1.4 software, using
the Kolmogorov-Smirnov test, and the analyses were
reviewed by a professional mathematician-statistician.

Figure 1 — Magnetic resonance imaging of the pubis in a professfoal soccer player, showing degenerative changes in the pubic

RESULTS

Eighteen athletes (94.73%) presented signs sug-
gestive of degenerative changes such as osteophytes,
irregularity of the cortical bone and posterosuperior
protrusion of the joint disc (Figure 1), while only one
non-athlete (6.25%) had an image compatible with such
findings, with a p-value of 0.018. The calculated relative
risk (RR) was 15.16 and the odds ratio (OR) was 28.8
(Tables 1 and 2).

Bone edema representing osteitis pubis (Figure 2)
was observed in six athletes (31.57%), but this change
was seen in only one sedentary individual (6.25%), with
a p-value of 0.001. The RR was 5.26 and the OR was
7.38 (Tables 1 and 2).

Changes in the muscles or tendons suggestive of de-
generation or tearing of adductors or the rectus abdo-
minis, were found in five athletes (26.31%) and in one
sedentary individual (6.25%), with a p-value of 0.04.
The RR was 4.21 and the OR was 5.71.

DISCUSSION

Groin pain is very common among athletes and, in
our setting, particularly among soccer players. Because
of the acceleration and deceleration, abrupt changes in
direction and repeated kicking, practitioners of this sport
have a greater likelihood of presenting pain in the ingui-
nal region. The etiology is diverse and includes osteitis
pubis, tendinopathy of the rectus abdominis and adduc-
tor longus, hernias, and other causes!!31416),

MRI is considered to be the gold standard for diag-
nosing changes of this nature that are present in the pu-
bis. Bone edema, joint effusion into the pubic symphysis
and muscle-tendon lesions are frequent findings, along
with degenerative changes.

symphysis, such as osteophytes, irregularity of the joint surface and disc protrusion.
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Figure 2 — Magnetic resonance imaging of the pubis in a pro-
fessional soccer player at competitive level showing medullary
edema (arrows), suggestive of osteitis pubis.

In recent studies, the same changes as described in
patients with painful complaints have been found in
asymptomatic athletes'*19. Although the prevalence of
osteotendinous changes seen on MRI in athletes without
previous complaints is lower, it has been speculated that
signs that were previously described as etiological diag-
noses of groin pain are, in reality, degenerative changes
relating to repetitive exertion.

The pubic symphysis is composed of an intra-artic-
ular disc interposed between the two innominate bones
anteriorly, and is responsible for the anterior stability
of the pelvic ring. There is no joint capsule. The pres-
ence of four peripheral ligaments ensures that the joint
compartment is maintained. The oval surface is respon-

Table 2 — Risk of developing degenerative changes in the pubic
symphysis, osteitis or myotendinous lesions, among male soccer
players under an intense regime at competitive level, compared
with sedentary individuals of the same sex, matched according
to age.

Relative risk Odds ratio | p-value
Degenerative changes 15.16 28.8 0.048
Edema (osteitis) 5.26 7.38 0.001
Myotendinous lesions 4.21 5.71 0.04

sible for load transmission and joint stability. A small
range of motion is present in this joint, decomposed in
rotation of around 3° and craniocaudal translation of
around 2 mm®*12),

The area of muscle insertion into the pubic ramus
is broad. The rectus abdominis, internal and external
oblique muscles and transverse muscles on both sides
are inserted superiorly and act as dynamic stabilizers of
the anterior pelvic ring. Inferiorly, the adductor longus,
brevis and magnus, pectineus and gracilis muscles are
inserted into the edge of the pubis. Medially, and pe-
ripherally to the pubic symphysis, the rectus abdominis
muscle superiorly and adductor longus muscle inferiorly
are the main stabilizers. They act as a single system,
generating opposing vectors and restricting the move-
ment of this joint, thereby preventing direct impact on
and consequent wear of the joint cartilage component.
These are antagonist muscles that present magnified
action during walking!:7--11.12.17)

Either separately or in association with osteitis pubis
and lesions of the rectus abdominis, the main cause of
pain in the pubic-inguinal region is impairment of the
tendon of the adductor longus muscle"®. Some authors
have considered these pathological conditions to be just
different spectra within the same disease!'”), thus pre-
senting a common cause characterized by overload and
excessive exertion.

Professional athletes are subjected to intense training
programs, as well as intense exertion during competi-
tions. This overload on the pubic region may lead to

Table 1 — Number of cases and prevalence of degenerative changes, including the presence of osteophytes, cortical irregularity,
disc protrusion, bone edema (representing osteitis) and myotendinous lesions. Findings shown on magnetic resonance imaging of
the pubic, among asymptomatic athletes and sedentary individuals.

Degenerative changes Edema (Osteitis) Myotendinous lesions
Cases Prevalence Cases Prevalence Cases Prevalence
Athletes 18 94.73% 5 26.31% 6 31.57%
Sedentary individuals 1 6.25% 1 6.25% 0 0%
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degenerative changes to the symphysis. The insertions
of the adductors and the rectus abdominis muscle may
present lesions due to stress from training. Bone edema
is related to biomechanical overload on the pubis®.
These changes are not necessarily related to groin pain.
Athletes who go through the same training also present
such changes!?. Up to two thirds of asymptomatic ath-
letes present degenerative findings on MRI!9,

In our study, we compared asymptomatic athletes
who were professional soccer players with sedentary in-
dividuals without any history of groin pain. We observed
that there was a significantly higher prevalence of de-
generative images in the examinations on the athletes
than on the non-athletes. The prevalence of degenera-
tive changes was 94.73% among the athletes and 6.25%
among the non-athletes (p = 0.048).

The prevalence of bone edema was 31.57% among
the athletes and 6.25% among the non-athletes, thus sug-
gesting that this change was probably related to pubic
overload (p = 0.001). Changes to soft tissues were also
more prevalent among the athletes (26.31%) than among
the non-athletes (6.25%), with p = 0.04.

There was a single case of bone medullary edema
in the sedentary group. This 23-year-old volunteer had
previously done occasional physical activity (running
and soccer), but had been away from these activities
for eight months.

According to the results from the present study, pro-
fessional soccer players present a risk of developing
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According to the present study, professional soccer
players present greater risk of developing degenerative
lesions, bone medullary edema and tendinous changes in
the pubic region, compared with sedentary individuals.
These findings are not necessarily caused by groin pain,
and are probably related to intense exertion.
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