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Evaluation of Chronic Pelvic Pain 
(Athletic Pubalgia-Sports Hernia 
and Other Pain Conditions)

Bisciotti Gian Nicola

The groin pain syndrome (GPS) is an increasing 
problem in many sport activities requiring cut-
ting, change of direction, and kicking such as 
soccer, football, ice hockey, handball, and rugby 
[1]. Indeed, its yearly incidence in some sport 
activities like soccer of 10–18% continues to 
increase due to many risk factors such as high 
loads and short recoveries [2]. A recent study 
reported a GPS incidence in soccer of up to 
2.1/1000 h of total exposure [3]. Still in soccer, it 
is important to remember that the majority of 
injury surveillance studies in football are based 
on the so-called time loss concept [3]. In these 
type of studies, the injuries are recorded only if a 
player is unable to participate in soccer training 
and/or competition [4]. A recent study shows that 
the “time loss definition” is able to record only 
one-third of the GPS injuries in male soccer play-
ers [5]. Therefore, the “time loss injury” approach 
may be inappropriate to check the GPS inci-
dence, and the recorded data may represent only 
the “tip of the iceberg” of a much more wide-
spread problem [5]. Indeed, it is not uncommon 
for soccer players to continue training despite the 
pain due to GPS so as not registering any time 

loss injury. For this reason, the overuse is con-
solidated as an important element in most cases 
of GPS [3].

In agreement with the “Groin Pain Syndrome 
Italian Consensus Conference on terminology, 
clinical evaluation and imaging assessment in 
groin pain in athlete” (GPSICC) [6], the GPS can 
be defined as follows:

Any clinical symptom reported by the patient, 
located at the inguinal-pubic-adductor area, 
affecting sports activities and/or interfering with 
activities of daily living, and requiring medical 
attention.

Always in agreement with the GPSICC [6], 
the GPS can be subdivided into three main 
categories:

	1.	 GPS of traumatic origin, in which the onset of 
pain was due to any acute trauma, and this 
hypothesis is supported by medical history, 
clinical examination, and imaging.

	2.	 GPS due to functional overload, characterized 
by insidious and progressive onset, without an 
acute trauma, or a situation to which the onset 
of pain symptoms can be attributed with 
certainty.

	3.	 Long-standing GPS (LSGPS) or chronic GPS, 
in which the cohort of symptoms reported by 
the patient continues for a long period (over 
12 weeks) and is recalcitrant to any conserva-
tive therapy.
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42.1	� The Long-Standing Groin 
Pain Syndrome

In the case of LSGPS, in which several clinical 
situations overlap, often to make a correct diag-
nosis represents a challenge [1, 7, 8]. The LSGPS 
assessment requires clinical experience and a 
solid knowledge concerning the possible differ-
ential diagnoses [1].

The typical patient who complains of LSGP is 
a subject with a long history of groin pain (more 
than 3 months), who has already performed sev-
eral clinical and imaging assessments and who, 
above all, has already performed unsuccessfully 
many types of conservative treatments. In this 
case, an inguinal disease must be strongly sus-
pected [7, 9]. The term “inguinal pathologies” in 
accordance with GPSICC [6] includes a vast 
range of conditions, i.e.:

	 (i)	 Inguinal hernia
	 (ii)	 Posterior inguinal wall weakness
	 (iii)	 Conjoint tendon lesion
	 (iv)	 Inguinal ligament lesion
	 (v)	 Rectus abdominis distal insertion lesions
	 (vi)	 External obliquus, internal obliquus, and 

pyramidalis lesions
	(vii)	 Rectus abdominis-adductor longus com-

mon aponeurosis lesions
	(viii)	 Pre-aponeurotic capsule lesions

This series of clinical conditions may cause a 
situation of “groin disruption” [9]. In the most 
part of the cases, this situation of groin disruption 
is caused by the presence of a cam-FAI syndrome 
[7, 10]. Cam-FAI is an abnormal conformation of 
femoral head. In other words, cam-FAI is an 
osteochondral bump at femoral head-neck junc-
tion, leading to a diminution of the normal femo-
ral head-neck offset [11]. Cam-FAI syndrome is 
identified by measuring the alpha angle on the 
Dunn-view X-ray, as showed in Fig.  42.1. An 
alpha angle measuring 55° or greater is consid-
ered radiographic evidence of cam-FAI [12]. 
Cam-FAI syndrome can cause both hip articular 
cartilage and labral lesion and a limitation of hip 
joint intra-rotation [13, 14]. Recently, cam-FAI 

has been shown to be associated with GPS, espe-
cially in young high-level athletes [13, 15]. This 
association may be explained by the fact that the 
athlete suffering from cam-FAI generally shows 
a limitation of hip range of motion (especially in 
internal rotation) [13, 14]. This limitation of 
ROM may be compensated by a hypermobility of 
the symphysis joint. This hypermobility of the 
symphysis may stress the posterior inguinal wall 
causing the onset of inguinal pathology [6, 13, 
14]. The inguinal pathology shows a low rate of 
positive outcome with conservative treatment 
[16]; in these cases, it is necessary to consider a 
surgical treatment. Nowadays, the most utilized 
surgical treatments in inguinal pathology are:

•	 Shouldice repair
•	 Open-suture repair technique
•	 Lichtenstein repair
•	 Transabdominal pre-peritoneal repair (TAPP)
•	 Total extraperitoneal repair (TEP)
•	 Trans-inguinal pre-peritoneal repair (TIPP)
•	 Minimal repair
•	 Inguinal ligament release procedure [17]

Sometimes, these procedures may be com-
pleted with a triple or selective neurectomy of 
ilioinguinal, iliohypogastric, and genital branch 
of femorogenital nerves [18]. Following surgical 

Fig. 42.1  In the squeeze test 1, the operator asks the 
patient to perform an isometric adduction with the resis-
tance placed at the level of the patient’s knees. This test 
shows a sensitivity and specificity equal to, respectively, 
0.85 and 0.45. Since the likelihood ratio value is equal to 
1.5, this test used alone results to be rarely useful
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repair, independently of the surgical technique 
used, most of the series report that >90% of 
athletes return to full sport activity within 
2–4  months after surgery [19]. Given the rela-
tionship between cam-FAI syndrome and ingui-
nal pathologies, the problem arises if an athlete 
shows both pathologies, if the surgeon must limit 
the surgical intervention only to the inguinal 
pathology, or if he/she must also consider a sec-
ond surgery intervention concerning the cam-
FAI. This problematic had already been raised by 
other authors [13, 14].

42.2	� Pubic Osteopathy 
and Adductor Tendinopathy

The symphysis instability due to the presence of 
a cam-FAI syndrome may often cause the asso-
ciation of other three different pathologies: oste-
itis pubis, longus adductor tendinopathy, and, as 
already mentioned, inguinal pathologies [6]. First 
of all, it should be noted that, as established dur-
ing “The Italian Consensus Conference on FAI 
Syndrome in athletes” [20], pubic osteitis is not a 
correct term. Indeed, since this clinical condition 
is mainly degenerative in nature and not an 
inflammatory process, the term pubis osteopathy 
is to prefer. The radiological signs specific for 
pubic osteopathy are [20]:

	 (i)	 Bone marrow edema
	(ii)	 Symphysis sclerosis
	(iii)	 Symphysis irregularity
	(iv)	 Subchondral cyst
	(v)	 Central disc protrusion

In the presence of three, over five, of the 
abovementioned signs confirmed by clinical 
examination, it is possible to formulate the 
diagnosis of pubic osteopathy [20]. In cases of 
association of inguinal pathologies and 
chronic adductor tendinopathy unresponsive 
to conservative treatment, a double surgical 
intervention may be necessary, consisting, as 
already mentioned, of a mesh positioning or 
otherwise a surgical reinforcing inguinal canal 

posterior wall technique, coupled to adductor 
longus and partial or total tenotomy [19]. The 
adductor longus tenotomy presents the multi-
ple vantage to relieve the mechanical stress at 
adductor and at rectus abdominis level and 
therefore may be the most optimal manage-
ment in the case of chronic adductor tendinop-
athy [19]. Recent studies show that open and 
laparoscopic inguinal hernia repair, with or 
without mesh placement, coupled to adductor 
tenotomy demonstrates a return-to-full-
activity rate of 95–100% in 3–4 months [19]. 
It is important to remember that some electro-
myographic studies demonstrate that adductor 
longus muscle shows a minimal activity dur-
ing sprint [21] or cutting movements [22]. For 
this reason, some more recent studies demon-
strate that the longus adductor tendon tenot-
omy does not compromise the high-level 
sports performance [23, 24].

42.3	� The Profile of the Patient 
Affected by LSGPS

In the case of LSGPS, in which several clinical 
pictures overlap, often to make a correct diagno-
sis, it is necessary to adopt a clinical reasoning 
based on the association of the most frequent 
clinical situations [1, 25]. In one of our case 
series, in the process of publication, in which we 
considered 300 patients affected by LSGPS, the 
most frequent clinical situations and association 
were the following:

	(a)	 84% of the patients showed cam-FAI or 
mixed forms (pincer and cam).

	(b)	 68% of the patients showed inguinal 
pathologies.

	(c)	 46% of the patients had adductor longus ten-
dinopathy (of which 87% showed a bilateral 
tendinopathy).

	(d)	 82% of the patients showed both cam-FAI 
and inguinal pathologies.

	(e)	 31% of the patients showed an association 
between inguinal pathologies, adductor ten-
dinopathy, and cam-FAI (or mixed form).
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42.4	� The Clinical Evaluation

Given the complexity of the LSGPS and the fre-
quent overlapping of several clinical situations, 
the clinical evaluation often appears as a real 
diagnostic challenge. Recommended clinical 
tests are shown in Tables 42.1, 42.2, 42.3, and 
42.4.

The tests listed in Table  42.2 are shown in 
Figs. 42.1, 42.2, 42.3, 42.4, and 42.5, while the 
tests listed in Table 42.3 are shown in Figs. 42.6, 
42.7, and 42.8.

Table 42.1  Palpation test and clinical exploration for clinical evaluation of inguinal diseases

Test Sensitivity Specificity PPV NPV LR Result
Pubic insertion of rectus abdominis 0.93 0.30 0.81 0.58 1.3 Rarely useful
Pubic tubercle 0.92 0.89 0.96 0.80 8.4 Moderately useful
Linea pectinea 0.91 0.88 0.96 0.76 7.6 Moderately useful
External inguinal ring 0.97 0.95 0.98 0.90 19.4 Conclusive

Legenda: PPV positive predictive value, NPV negative predictive value, LR likelihood ratio; the interpretations of the 
LR values are shown in Table 42.4

Table 42.2  Specific tests for adductor muscles

Test Sensitivity Specificity PPV NPV LR Result
Squeeze test 1 0.85 0.45 0.48 0.83 1.5 Rarely useful
Squeeze test 2 0.86 0.46 0.48 0.84 1.6 Rarely useful
Squeeze test 3 0.86 0.45 0.48 0.85 5.7 Sometimes useful
Squeeze test 4 0.65 0.46 0.45 0.65 1.2 Rarely useful
Adductor longus origin palpation 0.93 0.89 0.96 0.79 8.5 Moderately useful

Legenda: PPV positive predictive value, NPV negative predictive value, LR likelihood ratio; the interpretations of the 
LR values are shown in Table 42.4

Table 42.3  Specific test for the hip

Test Sensitivity Specificity PPV NPV LR Result
FABER test 0.90 0.93 0.98 0.72 12.9 Conclusive
FADIR test 0.93 0.42 0.86 0.61 1.6 Rarely useful
DIRI test 0.58 0.90 0.96 0.36 5.8 Moderately useful

Legenda: PPV positive predictive value, NPV negative predictive value, LR likelihood ratio; the interpretations of the 
LR values are shown in Table 42.4

Table 42.4  Interpretation of LR values

LR 
positive

LR 
negative

Change in the 
probability of 
disease Result

>10 <0.1 Big Conclusive
5–10 0.1–0.2 Moderate Moderately 

useful
2–5 0.2–0.5 Small Sometimes 

useful
<2 >0.5 Minimum Rarely useful
1 1 Not any Useless
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Fig. 42.2  In the squeeze test 2, the operator asks the 
patient to perform an isometric adduction with the resis-
tance placed at the level of the patient’s ankles. This test 
shows a sensitivity and specificity equal to, respectively, 
0.86 and 0.46. Since the likelihood ratio value is equal to 
1.6, this test used alone results to be rarely useful

Fig. 42.3  In the squeeze test 3, the operator asks the 
patient to perform an isometric adduction with the resis-
tance placed at the level of the patient’s ankles keeping 
his/her legs open. This test shows a sensitivity and speci-
ficity equal to, respectively, 0.86 and 0.45. Since the like-
lihood ratio value is equal to 5.7, this test used alone 
results to be sometimes useful

Fig. 42.4  In the squeeze test 4, the operator asks the 
patient to perform an isometric adduction with the resis-
tance placed at the level of the patient’s ankles keeping 
his/her legs flexed. This test shows a sensitivity and speci-
ficity equal to, respectively, 0.65 and 0.46. Since the like-
lihood ratio value is equal to 1.2, this test used alone 
results to be rarely useful

Fig. 42.5  The adductor longus origin palpation test 
shows a sensitivity and specificity equal to, respectively, 
0.93 and 0.89. Since the likelihood ratio value is equal to 
8.5, this test used alone results to be moderately useful
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Fig. 42.7  Flexion adduction internal rotation test 
(FADIR). During the FADIR test the hip and knee are pas-
sively flexed to 90° and the adducted with hip in internal 
rotation

Fig. 42.8  The Dynamic Internal Rotation Impingement 
tests (DIRI). The DIRI is performed in supine position 
with the involved leg flexed to 90° at the hip and knee but 
the hip is passively taken through an arc of hip adduction 
and internal rotation

Adductor Clinic Assessment Pitfalls

Since all the squeeze tests (except squeeze 
test number 3) show a low likelihood ratio 
value, they must be interpreted in a global 
manner. In a clinical situation of adductor 
tendinopathies, the patient generally shows 
a pain value (on a VAS scale) increasing, 
respectively, at the squeeze tests 1, 2, and 3. 
The growing pain sensation is explained by 
the fact that the resistance arm is progres-
sively increased, and in the squeeze test 3, 
in addition to the arm of greater resistance, 
a passive stretching of the adductors is 
added. The squeeze test 4 is more specific 
for gracilis muscle tendinopathy. In any 
case, the most suggestive test for adductor 
tendinopathy is the adductor longus origin 
palpation test

Fig. 42.6  Flexion-abduction-External Rotation test 
(FABER). The FABER test also known as the Patrick test, 
is used to assess labral damage, or FAI
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42.5	� Conclusions

The LSGPS represents often a real diagnostic 
challenge made difficult by the frequent overlap-
ping of different clinical situations. Moreover, 
these different clinical conditions are often linked 
to each other by a cause-effect relationship. One 
of the most distinctive aspects of LSGPS is the 
patient’s poor responsiveness to any form of con-
servative treatment. It is very important for the 
clinician to be able to recognize the different 
clinical situations and their different role in the 
etiopathogenesis of pain reported by the patient. 
Furthermore, since the LSGP can have both a 
parietal and a musculoskeletal origin, for a cor-
rect diagnosis, a multidisciplinary approach 
would be strongly recommended.

References

1.	Hölmich P. Long-standing groin pain in sportspeople 
falls into three primary patterns, a “clinical entity” 
approach: a prospective study of 207 patients. Br J 
Sports Med. 2007;41(4):247–52.

2.	Mosler AB, Weir A, Eirale C, Farooq A, Thorborg K, 
Whiteley RJ, Hӧlmich P, Crossley KM. Epidemiology 
of time loss groin injuries in a men’s professional 
football league: a 2-year prospective study of 17 clubs 
and 606 players. Br J Sports Med. 2018;52(5):292–7.

3.	Werner J, Hägglund M, Ekstrand J, Waldén M. Hip 
and groin time-loss injuries decreased slightly but 
injury burden remained constant in men’s professional 
football: the 15-year prospective UEFA Elite Club 
Injury Study. Br J Sports Med. 2019;53(9):539–46.

4.	Noya Salces J, Gomez-Carmona PM, Gracia-
Marco L, Moliner- Urdiales D, Sillero-Quintana 
M. Epidemiology of injuries in first division Spanish 
football. J Sports Sci. 2014;32(13):1263–70.

5.	Harøy J, Andersen TE, Bahr R.  Groin problems 
in male soccer players are more common than pre-
viously reported: response. Am J Sports Med. 
2017;45(13):NP32–3.

6.	Bisciotti GN, Volpi P, Zini R, Auci A, Aprato A, et al. 
Groin Pain Syndrome Italian Consensus Conference 
on terminology, clinical evaluation and imag-
ing assessment in groin pain in athlete. BMJ Open 
Sport Exerc Med. 2016;2(1):e000142. https://doi.
org/10.1136/bmjsem-2016-000142. eCollection 2016

7.	Bisciotti GN, Auci A, Di Marzo F, Galli R, Pulici 
L, Carimati G, Quaglia A, Volpi P.  Groin pain syn-
drome: an association of different pathologies and 
a case presentation. Muscles Ligaments Tendons J. 
2015;5(3):214–22.

8.	Bisciotti GN, Di Marzo F, Auci A, Parra F, Cassaghi 
G, Corsini A, Petrera M, Volpi P, Vuckovic Z, Panascì 
M, Zini R. Cam morphology and inguinal pathologies: 
is there a possible connection? J Orthop Traumatol. 
2017;18(4):439–50.

9.	Gilmore CJ, Diduch DR, Handley MV, Hanks JB. In: 
Diduch DR, Brunt LM, editors. Sports Hernia- History 
and physical examination: Making the diagnosis with 
confidence. New York: Springer; 2014.

10.	Rambani R, Hackney R. Loss of range of motion of 
the hip joint: a hypothesis for etiology of sports her-
nia. Muscles Ligaments Tendons J. 2015;5(1):29–32.

11.	Fairley J, Wang Y, Teichtahl AJ, Seneviwickrama M, 
Wluka AE, Brady SR, Hussain SM, Liew S, Cicuttini 
FM.  Management options for femoroacetabular 
impingement: a systematic review of symptom and 
structural outcomes. Osteoarthr Cartil. 2016. pii: 
S1063-4584(16)30048-6

12.	Bedi A, Chen N, Robertson W, Kelly BT.  The 
management of labral tears and femoroacetabular 
impingement of the hip in the young, active patient. 
Arthroscopy. 2008;24:1135–45.

13.	Hammoud S, Bedi A, Magennis E, Meyers WC, 
Kelly BT.  High incidence of athletic pubalgia 
symptoms in professional athletes with symptom-
atic femoroacetabular impingement. Arthroscopy. 
2012;28(10):1388–95.

14.	Hammoud S, Bedi A, Voos JE, Mauro CS, Kelly 
BT.  The recognition and evaluation of patterns of 
compensatory injury in patients with mechanical hip 
pain. Sports Health. 2014;6(2):108–18.

15.	Larson CM, Sikka RS, Sardelli MC, Byrd JW, Kelly 
BT, Jain RK, Giveans MR. Increasing alpha angle is 
predictive of athletic-related “hip” and “groin” pain 
in collegiate National Football League prospects. 
Arthroscopy. 2013 Mar;29(3):405–10.

16.	Omar IM, Zoga AC, Kavanagh EC, Koulouris 
G, Bergin D, Gopez AG, Morrison WB, Meyers 
WC.  Athletic pubalgia and “sports hernia”: optimal 
MR imaging technique and findings. Radiographics. 
2008;28:1415–38.

17.	Lloyd DM.  Sportman’s groin and the inguinal liga-
ment release procedure. In: Jacob BP, Chen DC, 
Ramshaw B, Towfigh S, editors. The SAGES manual 
of groin pain. New York: Springer; 2016.

18.	Santilli OL, Nardelli N, Santilli HA, Tripoloni 
DE. Sports hernias: experience in a sports medicine 
center. Hernia. 2016;20:77–84.

19.	Rossidis G, Perry A, Abbas H, Motamarry I, Lux T, 
Farmer K, Moser M, Clugston J, Caban A, Ben-David 
K.  Laparoscopic hernia repair with adductor tenot-
omy for athletic pubalgia: an established procedure 
for an obscure entity. Surg Endosc. 2015;29:381–6.

20.	Zini R, Panascì M, Santori N, Potestio D, Bisciotti 
GN et  al. The Italian consensus conference on FAI 
syndrome in athletes (Cotignola agreement). Joint. In 
press.

21.	Mann RA, Moran GT, Dougherty SE.  Comparative 
electromyography of the lower extremity in jog-

42  Evaluation of Chronic Pelvic Pain (Athletic Pubalgia-Sports Hernia and Other Pain Conditions)

https://doi.org/10.1136/bmjsem-2016-000142
https://doi.org/10.1136/bmjsem-2016-000142


384

ging, running, and sprinting. Am J Sports Med. 
1986;14(6):501–10.

22.	Neptune RR, Wright IA, Van Den Bogert AJ. Muscle 
coordination and function during cutting movements. 
Med Sci Sports Exerc. 1999;31(2):294–302.

23.	Schilders E, Dimitrakopoulou A, Cooke M, Bismil 
Q, Cooke C.  Effectiveness of a selective partial 
adductor release for chronic adductor-related groin 
pain in professional athletes. Am J Sports Med. 
2013;41(3):603–7.

24.	De Queiroz RD, de Carvalho RT, De Queiroz 
Szeles PR, Janovsky C, Cohen M.  Return to 
sport after surgical treatment for pubalgia among 
professional soccer players. Rev Bras Ortop. 
2014;49(3):233–9.

25.	Falvey ÉC, King E, Kinsella S, Franklyn-Miller 
A. Athletic groin pain (part 1): a prospective anatomi-
cal diagnosis of 382 patients—clinical findings, MRI 
findings and patient-reported outcome measures at 
baseline. Br J Sports Med. 2016;50(7):423–30.

B. G. Nicola


	42: Evaluation of Chronic Pelvic Pain (Athletic Pubalgia-Sports Hernia and Other Pain Conditions)
	42.1	 The Long-Standing Groin Pain Syndrome
	42.2	 Pubic Osteopathy and Adductor Tendinopathy
	42.3	 The Profile of the Patient Affected by LSGPS
	42.4	 The Clinical Evaluation
	42.5	 Conclusions
	References




