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Abstract

Purpose The incidence of groin pain in athletes is stead-
ily increasing. Symptomatic pubic overload with groin
pain and aseptic osteitis pubis represent well-known and
frequently misdiagnosed overuse injuries in athletes. This
study investigated the benefits of standardised non-surgical
treatment for swift return-to-football.

Methods In a prospective double-blinded controlled
study, 143 amateur football players with groin pain as
well as radiological signs and clinical symptoms of pubic
overload were analysed for 1 year. Two randomised study
groups participated in an intensive physical rehabilitation
programme, either with or without shock wave therapy.
The control group did not participate in any standardised
rehabilitation programme but only stopped participating
in sports activity. Follow-up examinations took place 1,
3 months and 1 year after the beginning of therapy. End-
points were visual analogue scale (VAS), functional tests,
the time of return-to-football, recurrent complaints and
changes in the MR image.
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Results Forty-four football players with groin pain and
aseptic osteitis pubis were randomised into two study
groups; 26 received shock wave therapy, 18 did not. Clini-
cal examination showed pubic overload as a multi-located
disease. Players receiving shock wave therapy showed ear-
lier pain relief in the VAS (p <0.001) and returned to foot-
ball significantly earlier (p=0.048) than players without
this therapy. Forty-two of 44 players of both study groups
returned to football within 4 months after the beginning of
therapy and had no recurrent groin pain within 1 year after
trauma. Fifty-one players of the control group returned
to football after 240 days (p <0.001), of whom 26 (51%)
experienced recurrent groin pain. Follow-up MRI scans did
not show any effect of shock wave therapy.

Conclusion Non-surgical therapy is successful in treating
pubic overload and osteitis pubis in athletes. Shock wave
therapy as a local treatment significantly reduced pain, thus
enabling return-to-football within 3 months after trauma.
Early and correct diagnosis is essential for successful inten-
sive physiotherapy.

Level of evidence 1.

Keywords Football - Soccer - Pubic overload - Groin
pain - Shock wave therapy - Osteitis pubis

Introduction

Groin pain is a frequent condition in both amateur and pro-
fessional athletes worldwide, particularly in stop-and-go
sports such as football with typical sport-specific move-
ments [13, 44, 46]. Groin pain is still not fully understood.
Several reviews and consensus statements with controver-
sial results about the definition, diagnosis and treatment
of this disease have been published recently [8, 38, 45].
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Because of the high recurrence rate and the low number
of specific treatment options for osteitis pubis, hardly any
standardised diagnostic or therapeutic guidelines for treat-
ing groin pain are established in daily practice [1]. Because
players with groin pain frequently have to stay away from
sports for more than 6 months, this affliction represents a
severe chronic overuse injury for athletes [2, 6, 34, 46].
Osteitis pubis is a self-limiting disease for which no sys-
tematic consecutive treatment is yet available [28]. How-
ever, long absence from sports is not acceptable for com-
peting athletes.

Groin pain is a symptom with several aetiologies and
differential diagnoses, thus representing a multi-factorial
and multi-located complex of complaints [7, 16, 17, 19,
46]. MRI scans not only provide radiological evidence
of aseptic osteitis pubis [48] but have also improved the
understanding of the aetiology of pubic overload. The aeti-
ology of osteitis pubis is not yet clear. One explanation for
intraosseous oedema of the os pubis is musculotendinous
pubic overload [6, 24] caused by stop-and-go sports such as
football that put continuous stress on the symphysis pubis
[12, 14].

Because diagnosing is rather difficult and often results in
incorrect diagnoses or in diagnoses of exclusion, the treat-
ment of osteitis pubis is based on clinical symptoms. Non-
surgical treatment is still preferable [42]. Surgical inter-
vention becomes only necessary in the case of differential
diagnoses or long-term complaints [22]. Hardly any stand-
ard regimens are available for treating groin pain in athletes
[8], and the quality of available studies on managing groin
injuries is insufficient [38]. The still increasing number of
athletes developing groin pain in sports such as football
necessitates improving treatments and complaint manage-
ment. The purpose of this study was to show the positive
effect of a standardised treatment programme for sympto-
matic pubic overload in athletes with groin pain and osteitis
pubis in a prospective randomised controlled study. This
study investigated how an intensive conservative treatment
programme may influence the main outcome parameters
‘pain reduction’, ‘time of return-to-football’ and ‘recurrent
complaints’ in athletes with symptomatic pubic overload
and assessed the effects of shock wave therapy.

Materials and methods

This prospective double-blinded randomised controlled
study was conducted at the University Medical Centre
Regensburg (FIFA Medical Centre of Excellence) between
October 2011 and March 2013. All follow-up exami-
nations had been finished by June 2013. Patients were
mainly examined during consultations in the outpatient
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and emergency department or referred to the department
of sports traumatology by other sports clinics or sports
physicians.

Patient selection

Inclusion criteria for the study group were male amateur
athletes aged between 18 and 40 years with specific groin
pain symptoms. Considering the multi-factorial aetiology
of groin pain in different stop-and-go sports, only football
players were included into this study. The diagnosis of
groin pain and pubic overload was verified by anamnesis
and physical examination, the diagnosis of osteitis pubis by
MRI images [6, 41] (Figs. 1, 2).

Exclusion criteria were all other differential patholo-
gies resulting in groin pain. Athletes with any contrain-
dication for diagnostic and treatment procedures such as
shock wave therapy or MRI were also excluded as well
as professional football players and athletes from other
sports. The players were randomised into two study
groups. All players of both study groups underwent an
intensive rehabilitation programme. Study group 1 addi-
tionally received shock wave therapy, study group 2 did
not. The football players of the control group did nei-
ther take part in any standardised intensive physical pro-
gramme nor did they receive shock wave therapy. Players
of the control group were not randomised because of eth-
ical considerations and only infrequently received physi-
otherapy. Follow-up examinations in the control group
were only focused on return-to-football and the possible

Fig. 1 a, b Osteitis pubis in an amateur football player (MRI, T2 stir,
coronal and axial plane): bilateral bone bruise around the symphysis
joint
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Fig.2 a, b Osteitis pubis in an amateur football player (MRI,
T2 +contrast agent, coronal and axial plane): unilateral bone bruise
on the right os pubis

occurrence of recurrent complaints after 1 year. Football
players of the control group decided against participating
in the standardised intensive rehabilitation programme
for different reasons; however, such participation was
essential for inclusion into the study groups.

First phase

Standardised non-surgical treatment

All amateur football players included into the two study
groups participated in an intensive 3-phase rehabilitation
programme, which was developed to serve as a guideline
for treating clinical symptoms of pubic overload in foot-
ball players and as a schedule for the return-to-play pro-
cess (Fig. 3). This schedule was partially based on previous
studies [23, 27, 37] and adapted to develop an individual-
ised multi-modal treatment approach for this multi-located
disease. In the first phase (28 days) of the standardised
schedule, no sports activity was permitted, and players
received physiotherapy for 90 min at least three times a
week [21]. In the second phase (day 29-56), light sports
activities were allowed, such as cycling, skating and mild
stretching. Running exercises started at week 8 (from day
56 onwards) [21], but rapid stop-and-go movements still
had to be avoided. After the eighth week (day 56-84), play-
ers started proprioceptive exercises and football-specific
training. Intensive physiotherapy was continued beyond
the time of return-to-football and football competition until
1 year after the beginning of therapy. The return-to-play
decision was made by the players, the team coach and the
physician. Abdominal muscle training was not permitted
during the entire rehabilitation period (Fig. 3).

Third phase

(day 1 - day 28)

(after day 56)

Recommendations:
- no sports activity

Physical therapy:

- atleast 3 times a week
- for90 minutes

Second phase
(day 29 - day 56)

Recommendations:

> First sports activities

- Cycling, swimming and skating

- Additionally mild stretching

- No stop and go movements allowed

Recommendations:

- Proprioceptive exercises

- Mild stop and go movements

- Eccentrictrunk exercises

-> Stretching program

- Increasing football specific training
-> Back to team training, if free of pain

- Myofascialtechniques - First phase!
- Muscular tonus release in the

ventromedial strings (adductor muscles &

Program: Physical therapy:
- Lymphatic activation - First phase!
- Blockage release in the lumbar spine and
hip joints Program:
- Trigger point therapy

Physical therapy:

> Parallel to increasing athletic exercises
and football training for 1 year

Program:

- Musculartonus release in ventromedial
strings (adductor muscles)

> No machine-made exercises for
muscle training at any time

- Anti-phlogistic medication allowed

abdomen) -> Blockage release in the lumbar spine
- Mobilization of pelvis, HIP, lumbar spine and hip joints
and sacrum -> Trigger point therapy
General recommendations for football player:
During therapy: After retum to play: Perspectives:

> Stretching program during the whole season

-> Frequent back muscle and HIP abduction exercises

- Particularly players with increase of football skill abdominal
levelin a shorttime need individualized step-for-
stepincrease of physical activity in the begin ofthe season

- No additional machine-made training
withoutthe team coach’s knowledge
(Training plan)

- In presence of pain: stop activity for 1 day, >

after physi igh impact

vidualized reg
reduced intensity for 2 days, during the season

go back to former intensity after day 4

Fig. 3 Standardised intensive rehabilitation protocol
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Shock wave therapy

In study group 1, aseptic osteitis pubis was treated with
extracorporeal shock wave therapy directly on the os pubis
on day 1 and two more times at an interval of 1 week. Both
study groups were blinded during the treatment. Study
group 2 was treated with sham shock wave therapy con-
sisting of a device that reabsorbed the shock waves. Study
participants, physicians, physiotherapists and the examiner
of the results were blinded for the application of shock
wave therapy. A Storz Medical Duolith device was used for
applying 1500 impulses of extracorporeal focused shock
waves on the symphysis with a frequency of 15-21 Hz per
session.

Data assessment

Clinical follow-up examinations and MRI scans were car-
ried out 1 and 3 months after shock wave application. All
football players were monitored by means of a question-
naire at the time of return-to-football and 1 year after the
beginning of therapy. Depending on the multi-located com-
plaints regarding pubic overload with groin pain and ostei-
tis pubis, each football player received individual physi-
otherapy based on the standardised schedule. The primary
outcome parameter for assessing the benefit of the stand-
ardised intensive conservative treatment programme in this
study was pain reduction measured by the visual analogue
scale (VAS) and the consecutive time of return-to-football
after the beginning of treatment defined as the time of
the first competitive match. Secondary outcome param-
eters were the presence of recurrent complaints within
1 year, findings at clinical examinations, clinical scores
and MRI results. An anamnestic interview helped analys-
ing a patient’s medical history and detecting potential influ-
encing factors for pubic overload. Clinical examination
focused on the multi-located aetiology of pubic overload.
Specific os pubic tests were carried out, such as the adduc-
tor squeeze test, the pubic stress test and pressure pain
over the os pubic, the inguinal canal and the adductor ten-
don [41]. For assessing diagnostic data on pain and other
complaints, a system of four grades from 0 to 3 (O=absent,
1=mild, 2=moderate, 3=considerable) was used as
established in previous studies [39]. The selection of clini-
cal scores was also adapted to the multi-located disease.
Valid clinical scores specific for pubic overload or osteitis
pubis are still lacking. Therefore, the focus was on differ-
ent scores mainly used for chronic pain, lower back pain
or chronic pelvic diseases, i.e. body localisations frequently
involved in pubic overload complaints in athletes. Local
pain in the symphysis bone and general complaints of ath-
letes were evaluated with the VAS. Lower back pain (LBP)
was assessed with the Oawestry low back pain disability

@ Springer

questionnaire. Pelvic complaints and functional assessment
of pelvic mobility were analysed with the Hip disability
and Osteoarthritis Outcome Score (HOOS). The Pain Cata-
strophizing Scale was used for evaluating mental strain due
to pubic overload and groin pain in general. MRI exami-
nations were conducted by two blinded examiners experi-
enced in overuse injuries in athletes. The severity of osteitis
pubis was classified by means of MRI scans according to
a 4-grade system [26, 33, 39, 43]. Changes in bone mar-
row oedema found on the MRI were graded depending on
the affected bone marrow extension as 0 (normal), 1 (mini-
mal; <2 cm area), 2 (moderate; >2 cm area) and 3 (severe;
both rami of the os pubis). The study design was approved
by the Ethics Committee of the University of Regensburg
(Number: 11-101-0166).

Statistical analysis

Sample size was calculated according to the primary end-
point VAS 3 months after therapy. The VAS as primary
outcome parameter was analysed by a ruler with one deci-
mal; therefore, one decimal was reported in the results.
Alpha was set at 0.05, beta at 0.2 (power 80%) and the lost-
to-follow up rate to 5%. Thus, to detect the expected mean
difference of 1 (SD 1) between the two study groups, 18
patients per group were needed to be enrolled. Because of
the randomization algorithm, 26 patients were randomised
to study group 1 before the last patient was randomised to
study group 2. Categorical data are presented as absolute
numbers and percentages. Continuous data are presented as
mean =+ standard deviation (SD), (min—max) and compared
with the independent t test for between group comparisons
and with repeated measures ANOVA for analyses between
follow-up visits. The significance level was set at p <0.05.
All analyses were done with SPSS 23.0.

Results

Sixty of the 143 athletes diagnosed with pubic overload
and groin pain met the inclusion criteria. Forty-four of the
60 patients with clinical groin pain showed osteitis pubis in
the MRI scan. The other 16 patients were excluded from the
study because of also having participated in other sports,
which may have been another cause of groin pain. Twenty-
six of the 44 included patients were randomised into the
study group receiving shock wave therapy and 18 into the
study group undergoing sham shock wave therapy. Of the
83 patients with pubic overload who had neither received
any intensive rehabilitation nor shock wave therapy, 51
patients agreed to be included into the control group, the
other 32 patients were excluded. The mean age of the
study population was 24 years. Seventy-eight percent of all



Knee Surg Sports Traumatol Arthrosc

football players with osteitis pubis had additionally carried
out unsystematic fitness training and machine-based exer-
cises of the trunk muscles before the start of the complaints.
Hardly any player had done any stretching exercises for the
abdominal muscles (Table 1). Adapted to the multi-located
disease of pubic overload, all athletes showed positive clin-
ical findings in the lumbar spine, sacroiliac joints and thigh
muscles as well as weak findings in the hip joints (Table 2).
At the follow-up examinations, players of both study
groups reported continuously decreasing complaints from
the beginning of treatment onwards. The VAS, Oawestry
low back pain and HOOS showed fewer complaints already
1 month after the beginning of therapy (p <0.001 for both
groups). Complaints started to abate earlier in study group
1 undergoing shock wave therapy than in the group receiv-
ing sham shock therapy, which was proved by significant
differences in the VAS and HOOS after 1 month as well as
in the Pain Catastrophizing Scale after 3 months (Table 3).
In contrast to the MRI examination after 1 month showing
hardly any reduction in osteitis pubis, the MRI examina-
tion after 3 months showed considerably reduced osteitis
pubis (a mean reduction from 2.5 at week 4 to 1.5 after 3

Table 1 Anthropometric and football-specific data

months). After 3 months, oedema regression had not been
any faster in the study group receiving shock wave therapy
(1.5) than in the study group without shock wave therapy
(1.5; n.s.). 42/44 football players of both study groups
returned to football within 4 months, but return-to-football
was significantly earlier after shock wave therapy (mean
time 73.2 days) than after sham shock treatment (mean
time 102.6 days; p=0.048). No player of the two study
groups had to stop playing football because of groin pain
within 1 year after the beginning of treatment. The period
of return-to-football of the control group was much longer
and lasted over 8 months (mean time 240 days; p <0.001).
Players of the control group frequently experienced recur-
rent groin pain during the first year after the beginning of
therapy (26/51; 51%).

Discussion
The major finding of this study was the successful and fast

recovery of athletes after non-surgical treatment of osteitis
pubis due to reduced pain. Adapted to the mechanisms and

Anthropometric and specific data

Study group 1 with shock wave

Study group 2 without shock Control group,

wave absence from sports
only
Number of patients 26 18 51
Age (years) 24.4+4.4(18-33) 24.3+3.7 (20-31) 25.2+4.6 (19-33)
Height (cm) 181.9+6.8 (170-193) 183.2+4.8 (176-192) 179.1+4.9 (172-185)
Weight (kg) 80.2+8.1 (70-91) 76.9+5.2 (70-86) 82.7+6.7 (72-90)
BMI (kg +m?) 242+1.7 (21.8-26.6) 22.9+1.6 (20.8-25.1) 26.0+5.6 (21.3-27.4)

92.3+0.3 (0-1)
77.0+0.4 (0-1)
Stretching abdominal muscles (1) 0/26

Football increases pain (%)

Abdominal fitness training in the gym (%)

88.9+0.3 (0-1) 82.9+0.6 (0-1)
78.0+£0.4 (0-1) 78.3+£0.7 (0-1)
0/18 2/51

Table 2 Clinical findings in all
players with pubic overload

Clinical findings Study group 1, Study group 2, Control group,
mean=+ SD (range) mean+SD (range) mean + SD
(range)
Pain in lumbar vertebral column 1.0+1.0 (0-3) 1.2+1.2 (0-3) 1.5+1.2 (0-3)
Pain in sacroiliac joint 1.2+1.1(0-3) 1.1+0.9 (0-2) 1.4+0.9 (0-3)
Pain in hip joint 0.2+0.4 (0-1) 0.1+£0.3(0-1) 0.3+0.5(0-1)
Pressure pain—os pubis 2.5+0.7 (1-3) 2.8+0.4 (2-3) 2.8+0.7 (2-3)
Muscle tightness—adductor muscle group 1.7+0.4 (1-2) 2.2+0.5(2-3) 2.1+0.8 (1-3)
Pressure pain—adductor tendon 2.1+0.8 (1-3) 2.0+1.0(0-3) 2.0+0.7 (1-3)
Pressure pain—inguinal canal 0.4+0.7 (0-2) 0.4+0.8 (0-2) 0.5+0.5(0-2)
Adduction squeeze test 2.2+0.7 (1-3) 2.1+1.2 (0-3) 2.4+0.8 (1-3)
Pubic stress test 0.4+0.5 (0-1) 0.4+0.5(0-1) 0.5+0.3 (0-1)
Pain while doing sit ups 0.3+0.5 (0-1) 0.9+0.8 (0-2) 0.7+0.5 (0-1)
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Table 3 Clinical scores in pubic overload of the two study groups

Clinical scores (scale range) Study group 1, mean =+ SD (range)

Study group 2, mean + SD (range) Significance level

between the two study

groups
General pain, visual analogue scale (0—10)

Before treatment 8.1+0.8 (7-9.5) 7.8+1.1(6-9.5) NS

1 month after treatment 3.0+1.4(1-5) 4.6+1.0(3-5.5) <0.001%**

3 month after treatment 0.7+0.6 (0-1.5) 1.7+0.8 (0-2.5) <0.001%**

1 year after treatment 0.5+0.5 (0-1) 0.7+0.6 (0-1.5) NS
Lumbar region, Oawestry low back pain (0-100)

Before treatment 24.6+6.4 (18-38) 23.3+8.7 (12-42) NS

1 month after treatment 11.0+£3.7 (6-18) 12.4 + 0.9 (12-14) NS

3 month after treatment 5.2+2.4(2-10) 6.2+1.6 (4-8) NS

1 year after treatment 4.0+1.5(2-6) 5.1+£2.3(2-8) 0.045*
Hip region, HOOS (0-100)

Before treatment 59.2+7.0 (50-72.5) 58.8+10.0 (42.5-70) NS

1 month after treatment 78.7+5.2 (71.9-90.6) 68.8+5.5 (60.6-76.9) <0.001%*

3 month after treatment 89.8+4.8 (80.6-97.5) 79.2+4.5 (73.8-86.9) <0.001%*

1 year after treatment 91.9+4.5 (80.6-97.5) 87.4+4.3 (80.6-92.4) 0.001%*
Mental load, pain catastrophizing scale (0-52)

Before treatment 20.9+10.2 (5-42) 23.3+10.0 (9-41) NS

1 month after treatment 15.6+8.4 (3-34) 18.3+12.9 (0-40) NS

3 month after treatment 12.4 + 8.4 (0-28) 18.2+11.2 (0-33) 0.048*

1 year after treatment 9.4+5.0 (2-16) 11.0+6.7 (0-18) NS

NS not significant
*p <0.05 =significant; **p <0.01 =highly significant

the aetiology of the complaints of pubic overload, intensive
conservative therapy was shown to be a superior treatment
option to absolute break from sports only. Osteitis pubis in
combination with groin pain, which mainly results from
musculotendinous pubic overload in stop-and-go sports, is
a frequent condition in amateur football players [6]. The
aetiology of pubic overload is multi-factorial; hence this
disease is controversially discussed, difficult to prevent,
frequently misdiagnosed and involves long absence from
sports [40, 47]. Specific therapies have been established for
treating groin pain due to aetiologies other than muscular-
tendinous causes [5, 11, 30, 31], whereas no specific treat-
ment is known for osteitis pubis as a result of muscular-
tendinous pubic overload. This level 1 study showed the
benefits of intensive non-surgical treatment and a standard-
ised return-to-play process in amateur athletes with symp-
tomatic osteitis pubis caused by pubic overload. Early and
accurate diagnosis of this commonly misdiagnosed dis-
ease is important to avoid long absence from sports due to
chronic complaints and surgery [22]. Early MRI examina-
tion in the case of groin pain lasting more than 6 weeks is
essential to detect clinical indications for osteitis pubis in
the intraosseous oedema and to enable diagnosis of overuse
injury [24]. The main reason for misdiagnosis is the high

@ Springer

number of differential diagnoses and the unspecific clini-
cal findings typical for a multi-located disease [19]. The
adduction squeeze test as well as pressure pain around the
os pubis and the attached adductor muscles [35, 41] may
indicate pubic overload, as presented in this study. Differ-
ential diagnoses of groin pain such as nerve-compression
syndrome or abdominal hernia [4, 31] are focal problems,
requiring specific focal therapies, for instance surgery. In
such patients, exclusive localised therapy of pubic over-
load or osteitis pubis would not be successful. Injections
with antiphlogistic and analgesic medication into the sym-
physis joint [32], surgical neurolysis of the os pubis [3],
open surgical resection [40], arthroscopic curettage [22]
or symphysis joint arthrodesis [10] have been described as
partially successful treatment options. However, invasive
therapy may be second-line treatment or should generally
be avoided. No successful causal treatment option for pubic
overload to hasten return-to-football has yet been published
in the literature.

Generally, the effectiveness of physiotherapy in treat-
ing chronic adductor-related groin pain is well known
[21, 27, 47] and can be transferred to muscular-tendinous
pubic overload. During the first treatment period, physio-
therapists may reset musculoskeletal imbalance by different
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techniques. Treating multi-located complaints in athletes
is the main step to reduce pain, not only in the first treat-
ment period but also after the beginning of football com-
petition. After a step-by-step increase in the physical load
and the frequency of sport activities according to a stand-
ardised schedule, athletes in this study were able to return
to football early and avoid absence from sports for more
than 6 months [7]. High compliance on the part of the ath-
letes is essential for the success of conservative treatment
programmes. Further factors for successful treatment are
close communication with patients and between members
of the medical professions and intensity of the treatment
schedule. These facts cannot always be taken for granted in
non-competitive amateur athletes. For competitive salaried
professional athletes, the intensive time schedule of this
study may be necessary and represents a successful way of
decreasing pain and returning to football quickly.

Another important finding of this study was the success-
ful use of extracorporeal shock wave therapy for treating
osteitis pubis. Besides the multifunctional rehabilitation
programme for general muscular imbalance, shock wave
therapy represents a focal non-invasive treatment option
to reduce inflammation and pain in the symphysis [29].
The multiple biological and beneficial effects of shock
wave therapy are well known, for instance increase in cell
metabolism, blood flow and anti-inflammatory reactions,
release of nitrous oxide and a number of growth factors that
further the healing process of musculoskeletal tissues [9,
18]. These effects of increased tissue regeneration, relief of
nerve pain [25] on the os pubis and chronic tendinitis of
the attached tendons and muscles were used for this study
population. To the knowledge of the authors of this study,
this is the first investigation to describe shock wave therapy
in patients with osteitis pubis and pubic overload.

The question if MRI examinations are necessary for pri-
mary diagnostics or follow-up examinations may also be
answered with this study. MRI scans are essential for early
diagnosis of pubic overload due to intraosseous oedema in
the symphysis pubis. MRI scans in follow-up examinations
in the case of reduced pubic oedema, as presented in this
study design, are not necessary in daily practice.

Repetitive micro trauma or shearing forces on the pubic
joint by attached muscles of the ventromedial muscular-
tendinous string with the abdominal and adductor muscles
may cause overuse complaints in this body region [24]. The
reason why only some football players develop pain and
subsequently muscular imbalance due to football-specific
stress is not yet clear. This study showed that the major-
ity of amateur football players affected by groin pain had
additionally carried out unsystematic training exercises on
fitness machines and no stretching exercises for the abdom-
inal muscles, and both factors may potentially influence
the pathology of osteitis pubis. The heavy pulling forces in

sports such as football may cause an imbalance of the mus-
cles of the os pubis [33]. Thus, flexibility and active mus-
cular trunk stability are known to be essential for successful
football competition [36]. Prevention of pubic overload in
football should consequently start with reducing permanent
stress and imbalance on the muscles around the os pubis.
Because of the lack of other successful strategies for avoid-
ing groin pain in football players [15, 20], the avoidance of
unsystematic trunk exercises additionally to football train-
ing may help prevent chronic overuse around the os pubis.

The strength of this study is the prospective double-
blinded randomised controlled study design. However,
some limitations have to be considered when interpreting
our data. The physiotherapeutic programme was adapted
to the respective clinical finding and, therefore, not identi-
cal in all participants due to the heterogenic presentation
of clinical symptoms. Because osteitis pubis represents a
multi-located disease, clinical scores were used for LBP
or HIP pathologies. The effect of this non-surgical treat-
ment programme compared to other treatment options may
be a future step to implement both intensive physiotherapy
and shock wave therapy when treating osteitis pubis. Par-
ticularly the influence of HIP pathologies and lower back
pathologies on osteitis pubis were not focus of this study
and represent an important research field for the future.
Highly experienced physiotherapists for individual athlete
requirements are necessary for carrying out this specialised
treatment, but such physiotherapists are not generally avail-
able in amateur football. Athletes affected by osteitis pubis
also have to be willing to undergo intensive physiotherapy
over a long period of time. This treatment also requires the
necessary funding by health insurances. Continuous com-
munication between patients, physicians and physiothera-
pists—as in this study—does not reflect daily clinical rou-
tine. The selection of the control group was not randomised
for ethical reasons, which represents a further limitation of
the study. Therefore, only athletes who did not want to par-
ticipate in the treatment programme of the study for private
reasons were included into the control group.

Conclusion

Non-surgical therapy is successful in treating pubic over-
load and osteitis pubis in athletes. For daily routine, early
and correct diagnosis are essential for successful intensive
physiotherapy. Shock wave therapy as a local treatment to
reduce pain enabled return-to-football within 3 months. For
the daily routine of athletes with osteitis pubis and groin
pain, this study presents an option for successful treatment
with non-surgical strategies and a way of how to find the
best treatment strategy by exact early clinical as well as
radiological diagnostics.
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