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Objective: To describe the pathomechanics, diagnostic pro-
cedures, classification, and conservative management of the
osteitis pubis syndrome in the elite soccer athlete.

Background: Groin injuries can be the most difficult sport
injuries to accurately diagnose and treat. Osteitis pubis is a
painful, chronic syndrome that affects the symphysis pubis, ad-
ductor and abdominal muscles, and surrounding fascia. If mis-
diagnosed or mismanaged, osteitis pubis can run a prolonged
and disabling course. The abdominal and adductor muscles
have attachments to the symphysis pubis but act antagonisti-
cally to each other, predisposing the symphysis pubis to me-
chanical traction microtrauma and resulting in osteitis pubis.
These antagonistic forces are most prevalent in kicking sports,
such as soccer or football.

Description: We provide a retrospective review of the de-
mographics, diagnostic criteria and procedures, and conserva-
tive management of osteitis pubis in a professional soccer

team. Osteitis pubis represented 3% to 5% of all injuries sus-
tained by our professional soccer team between 1989 and
1997; 71.4% of those presenting with osteitis pubis were clas-
sified as having stage | disease, with a mean recovery time of
26.7 days. Midfielders were most affected by the syndrome
(42.8%), whereas defenders and forwards exhibited equal in-
cidences (25.7%) of osteitis pubis. Conservative management
included nonsteroidal anti-inflammatory medication, electric
stimulation, ultrasound, laser, cryomassage, and a progressive
rehabilitation program.

Clinical Advantages: Athletes who participated in this con-
servative management program appeared to return to full sport
participation earlier and with fewer restrictions than the current
literature seems to suggest. A 4-stage diagnostic criteria sys-
tem was helpful in determining the course of treatment.

Key Words: groin pain, soccer injuries, pubic symphysis, re-
habilitation, diagnosis

the symphysis pubis and surrounding muscle fascia

caused by repeated traumatic or exertional stresses
on the fascia and the joint, resulting in a traction micro-
trauma.l First described by Beer in 1924,2 who presented 5
cases of osteitis pubis, and later by Spinelli in 19321 as a
rectus abdominis adductoris syndrome, osteitis pubis has
been recognized as one of the most chronic and debilitating
syndromes to affect athletes. Although this condition has
been reported as affecting basketball players and distance
runners,3® most literature describes osteitis pubis as af-
fecting athletes participating in kicking sports, such as soc-
cer or football.3-5 Despite the low incidence of osteitis pubis
(0.5% to 7%)>7 in the general athletic population, it may
run a prolonged and disabling course if misdiagnosed or
mismanaged. Because groin injuries have been recognized
as some of the most difficult sport injuries to diagnose and
treat accurately, the practicing athletic trainer should un-
derstand the pathomechanics and clinical features of the os-
teitis pubis syndrome. The purpose of this article is to de-
scribe the diagnostic procedures, classification, and
conservative management of osteitis pubis.

Osteitis pubis is a painful inflammatory condition of

ANATOMY AND PATHOMECHANICS

The symphysis pubis is a fibrocartilaginous joint between
the pubic rami. In addition, the abdominal muscles (rectus ab-
dominis and external and internal oblique muscles) attach dis-
tally to the inguinal ligament, conjoined tendon, and pubic
symphysis, whereas the adductor muscles (pectineus, adductor
longus, adductor brevis, adductor magnus, gracilis) arise from
the superior and inferior rami of the pubis. The obturator and
femora nerves with their cutaneous branches have been sug-
gested as etiologic factors in groin pain.8 Thus, dysfunctions
that affect the pubic symphysis can affect either joint mobility
or the musculotendinous attachments of the abdominal or ad-
ductor muscles.

Muscle imbalances between the abdominal and hip adductor
muscles have been suggested as an etiologic factor in osteitis
pubis.® Because of their attachments to the thoracic cage prox-
imally and the pubis distally, the abdominal muscles act syn-
ergistically with the posterior paravertebral musclesto stabilize
the symphysis, allowing single-leg stance while maintaining
balance and contributing to the power and precision of the
kicking leg.3 The adductors, because they stabilize the sym-
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Table 1. Demographic Data: Club Universidad Nacional, AC
Soccer Players Presenting With Osteitis Pubis, 1989-1997

Variable Data
Age, y (n = 35) 18.97 + 2.89 (range, 1-27)
Position, %
Midfielders (n = 15) 42.8
Defenders (n = 9) 25.7
Forwards (n = 9) 25.7

Goalkeepers (n = 2) 5.7
Disease classification, %

Stage | (n = 25) 71.4
Stage Il (n = 9) 25.7
Stage Ill (n = 1) 2.8

Recovery period, d
Stage | 26.7 = 17.84 (range, 3-65)
Stage Il 47.3 = 22.04 (range, 9-83)
Stage Il 72

physis by bringing the lower extremity closer to the pelvis,
are antagonists to the abdominal muscles. In addition, the ad-
ductor muscle group transmits mechanical traction forces to-
ward the symphysis pubis during its activity as a prime mover
in the soccer push pass, tackling, and directing the soccer ball.
Imbalances between abdominal and adductor muscle groups
disrupt the equilibrium of forces around the symphysis pubis,
predisposing the athlete to a subacute periostitis caused by
chronic microtrauma. This microtrauma exceeds the dynamic
capacity of tissue for hypertrophic remodeling, resulting in tis-
sue degeneration.®10 Shear stress at the symphysis pubis can
also cause sacroiliac dysfunction in osteitis pubis if hip inter-
nal rotation is limited in either flexion or extension. This shear
stress is transmitted to the symphysis pubis, resulting in either
anteroposterior movement of one half of the pelvis in rela-
tionship to the other in extension or proximal-distal movement
in flexion.11

DEMOGRAPHICS

Jumping, twisting, or turning motions in sprinting, cutting,
and kicking activities common to soccer and football have
been implicated in the pathogenesis of osteitis pubis. The in-
cidence of this syndrome in the general athletic population has
been reported as 0.5% to 6.4%. Our demographic data col-
lected between September 1989 and March 1997 reflect an
incidence of 3% to 5% of al injuries affecting our soccer
team,12 more consistent with the higher incidence of 2.5% to
7%57 found in the kicking sports compared with the general
athletic population. Table 1 presents the demographic data for
position, disease classification, and recovery period for 35
male elite soccer athletes who presented with osteitis pubis
between 1989 and 1997. Although 44 athletes originally pre-
sented with osteitis pubis, 9 patients with stage IV osteitis
pubis required surgical intervention, leaving 35 athletes (age,
18.97 = 2.89 years) with stage | through |11 disease to undergo
conservative management. Most athletes presented with stage
| disease (71.4%). Not surprisingly, midfielders (42.8%) dem-
onstrated the highest incidence, defenders and forwards were
affected equally (25.7%), and goalkeepers had the lowest in-
cidence (5.7%). These injury demographics are consistent with
the pathomechanics of injury.

Table 2. Differential Diagnosis of Groin Pain in Athletes

Structure Mechanism of Injury

Adductor strain Violent eccentric (eg, “the splits™) or
concentric load on adductors; local-
ized tenderness, usually at musculo-
tendinous junction; weakness of re-
sisted adduction, ecchymosis, pain

Deep groin pain after forceful hip flex-
ion, as in kicking the ball; lower ab-
dominal pain lateral to rectus ab-
dominis and above inguinal
ligament; weakness in hip flexion;
mechanism: maximal hip flexion,
then forced into eccentric muscle
action; positive Ludloff sign: in pro-
longed sitting, elevation of heels
causes pain

“Footballer’'s hernia”; pain (and/or
slight bulging) with coughing or sit-
ups; incipient hernia: episodes of
pain above the pubic tubercle with
tenderness around pectineal emi-
nence; does not respond well to
nonsteroidal anti-inflammatory drugs
or conservative physical therapy

Direct inguinal hernia; femoral hernia

Pubic pain with ascending or descend-
ing stairs, asymmetric movements,
hip extension; sensation of clicking

Adolescents with open epiphyses pre-
sent with a higher risk of avulsion
fractures; pubic bone and/or femoral
neck: suspect in severe trauma

Inferior pubic ramus: uncommon; fem-
oral neck: occurs in long-distance
runners logging high mileage; gener-
ally refers pain to hip; limited flexion
and internal rotation

Obturator (L2-3) or femoral (L3-4)
nerve

Dermatome levels for T12-L4/5

Osteoarthritis, osteochondritis
dissecans, chondral injuries referring
pain to the groin

lliopsoas strain

Conjoined tendon weakness

Hernias
Sacroiliac dysfunction

Fractures

Stress fractures

Nerve entrapment

Spine (referred to groin)
Hip joint injury or disease

DIAGNOSIS

The clinical diagnosis of osteitis pubis was based on the
history, physical examination, and radiographic (x-ray exam-
ination and bone scan) findings. Because the origin of groin
pain is often difficult to elucidate, the sport medicine team
must consider several differential diagnoses®13-15 (Table 2);
thus, the players were examined by the team’s sports medicine
specialist and orthopaedic surgeon and a general surgeon to
eliminate inguinal hernia, urologic pathologic conditions, mus-
cular injury, or other orthopaedic problems. Symptoms of os-
teitis pubis include pain when kicking or advancing the leg
forward during the swing phase of gait, localized pain in the
symphysis pubis, and pain in the lower portion of the abdom-
inal muscle groups. The adductor muscles are evaluated bilat-
erally for pain and tenderness and increased muscle guarding
in the muscle belly and at the muscul otendinous attachments.
Standard passive flexibility and resisted muscle tests of the
adductor and abdominal muscle groups were performed to re-
produce the painful symptoms.

We determined tissue reactivity and stability of the pubic
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Figure 1. Pubic symphysis gap test with isometric adductor con-
traction.

Figure 2. Radiograph of the symphysis pubis demonstrating in-
creased space between the symphyses.

symphysis by the symphysis gap test (Figure 1). The athlete
is in a 90°-90° hip- and knee-flexion position with the legs
supported by the examiner. The athlete then performs an iso-
metric adductor muscle contraction against the examiner'sfist;
painful isometric muscle action was considered a positive test
result.

Magnified pubic radiographs (Figure 2) were taken, using a
flamingo view in double- and single-leg stance positions on
the right and left legs to detect pubic subluxation (>2 mm)
with weight bearing and irregular borders over the symphysis
and pubic rami. Technetium Tc 99m pubic bone scans were
also taken to detect increased uptake in the area of the pubic
symphysis (Figure 3).

Athletes with osteitis pubis were classified into 4 stages
based on their presenting clinical diagnostic features. Stage |
includes unilateral symptoms involving the kicking leg and
inguinal pain in the adductor muscles. The pain subsides after
warm-up but recurs after the training session. Stage |1 consists
of bilateral symptoms with inguinal pain involving the adduc-
tor muscles. The pain increases after the training session. Stage
11 comprises bilateral inguinal pain involving the adductor
muscles and abdominal symptoms. The athlete complains of
pain when kicking the ball, sprinting with rhythm or direc-
tional changes, changing positions from sitting to standing,
and walking long distances. The athlete is unable to continue

Figure 3. Technetium Tc 99m bone scan image showing increased
uptake in the pubic symphysis characteristic of osteitis pubis.

sport participation. Stage IV describes pain in the adductor and
abdominal muscles referred to the pelvic girdle and lumbar
spine with defecation, sneezing, and walking on uneven ter-
rain. The athlete is unable to perform activities of daily living.

CONSERVATIVE MANAGEMENT

Conservative management of osteitis pubis for al athletes
included pharmacologic management consisting of ora ibu-
profen, 800 mg 3 times a day for 14 days; daily application
of therapeutic modalities (cryomassage, laser, ultrasound, or
electric stimulation) for 14 days, and a progressive rehabili-
tation program (Table 3). Ultrasound was not applied to ath-
letes younger than 18 years because of concern for damage to
the epiphyseal plates; aternatively, they received electric stim-
ulation treatment.

CONCLUSIONS

Our protocol has been used successfully to return athletes
to a high level of sport performance. The mean time to symp-
tom remission for the stage Il group was nearly double that
for the stage | group (6.7 weeks and 3.8 weeks, respectively).
The sole athlete in the stage 111 group required 10 weeks for
full recovery. These demographics suggest that early diagnosis
and prompt treatment are of utmost importance to prevent this
condition from becoming chronic. We have found our classi-
fication scheme helpful in improving our diagnostic accuracy
and our ability to predict the course of recovery.

In addition to our approach to the conservative management
of osteitis pubis, other authors-16 have suggested nonsteroidal
anti-inflammatory infiltration of the symphysis pubis. How-
ever, they do not mention the severity of the disease at the
time of injection. This treatment plan, if initiated early in the
syndrome, has demonstrated positive resultsin as little as 3 to
8 weeks in our population (compared with a range of 1 to 96
months!?) without the need for invasive techniques or the ath-
lete to modify or discontinue sport participation.

Because the symphysis pubis serves as the anterior axis for
innominate rotation during normal walking!8 and is also sub-
jected to superior shear forces during single-leg stance, it
seems reasonable to hypothesize this as the mechanism for
osteitis pubis in the kicking athlete. Greenman?8 further noted
the importance of the abdominal muscles from above acting
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Table 3. Therapeutic Modalities and Rehabilitation Protocols for
Osteitis Pubis

Electric stimulation (used in athletes younger than 18 years)
SysStim 207 muscle stimulator (Mettler Electronics, Anaheim, CA)
Alternating current
Bipolar techniques: active (—) over painful region and dispersive (+)
adjacent to the involved adductor muscle group
8-minute treatment
Submotor amplitude
Rate: 8 pps
14 daily sessions
Ultrasound (used in athletes younger than 18 years)
Continuous wave over pubic bone
5-minute treatment at 1.5 W/cm?, 1 MHz, 10-cm? effective radiating
area
Cryomassage
10 minutes over painful area
GaAs laser
Infrared GaAs pulsed (180-nanosecond) laser (904 nM)
10-W output power
2 minutes per painful spot using grid technique with 2-cm distance
between treatment points
4 to 5 treatment sites total
10 sessions
Progressive rehabilitation (exercises were added as the athlete
progressed through each rehabilitation phase without discomfort)
1. Flexibility exercises emphasizing the adductors
2. Strengthening exercises of abductor and adductor muscle groups
using an elastic band
3. Cardiovascular endurance: cycling or swimming
4. Walk-jog program progressing to full jogging program
5. Exercises on a 50-m incline plane with a 10% slope. All exercises
were performed on the incline, and jogging was performed on the
decline.
Line jogging
15-m sprint
Jogging with knees high
Jogging with knees high plus a jump
Jogging with left- and right-side hops, keeping both feet
together
Jogging with buttocks kicks
Carioca: walk and jog
Squat running
Frog leaps
6. Abdominal exercise
7. Progressive kicking exercises
Short, medium, long distance
Increasing velocity and kick intensity

in a synergistic manner with the hip adductor muscles from
below in maintaining joint integrity. Painful isometric hip ad-
duction that occurs with the pubic symphysis gap maneuver1®
is only one of a series of physical findings present in the clin-
ical scenario of osteitis pubis. In severe cases, reflexogenic
symptoms may extend to the thoracolumbar paraspinal mus-
cles, the muscles of the pelvis and abdomen, and the anterior
thigh muscles and tensor fascia latae.20

Osteitis pubis syndrome, because it is a chronic, painful
syndrome that significantly impairs athletic performance,
should be recognized and treated as early as possible to

achieve optimal results. As with many sports injuries, preven-
tion (in the form of adequate warm-up), flexibility exercise
(particularly of the adductor muscles), conditioning exercises
(especially of the abdomina muscles), correction of biome-
chanical problems (eg, agonist-antagonist muscle imbalances),
and technique factors are of paramount importance, beginning
with the preseason and extending through the playing season.
Further investigation into the pathophysiology of each of the
stages, causes, and triggering factors of this syndrome, as well
as treatment outcomes, is warranted.
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