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Groin Pain in Athletes – Clinical Experience 

by 
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Dysfunction of lumbo-pelvic area is a common problem in many sports.  
Due to insufficient data supporting variables predisposing to lumbo-pel-
vic dysfunction, and a lack of standards in thorough assessment, under-
standing the overall problem continues to provide clinical complications; 
and unfortunately, the prognosis is less than promising. Most often this 
type of non-contact injury in the groin area is seen in dynamic sports in-
volving running, sprinting, and sports performed over longer time peri-
ods, where fatigue plays an important role (soccer, rugby, hockey). There 
have been proposals in identifying most probable factors influencing the 
occurrence of pelvic overload injury. Among those we can list: muscle 
strength and balance, training regimen (including warm-up), fatigue, 
flexibility, body mechanics, sports specific activities, movement technique, 
previous injury, and psychological state. During clinical assessment by 
the physician and physiotherapist, many of these risks of injury factors 
are found. Currently more attention is given to neuromuscular factors 
that can affect risk of this pathology.  
Our clinical experience suggests that poor neuromuscular control and 
lack of strength may significantly contribute to injury in the lumbo-pelvic 
and groin area. Certain objective indexes (e.g., hamstrings to quadriceps 
strength H/Q, stability deficits) can be important indicators of injury risk, 
as well as guidelines for   motor dysfunction recovery. 
Key words: sports injuries, motor control, neuromuscular training, exer-
cise-related transient abdominal pain (ETAP) 
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Introduction 
Dysfunction of lumbo-pelvic area is a common problem in many sports.  

Due to insufficient data supporting variables predisposing to lumbo-pelvic 
dysfunction, and a lack of standards in thorough assessment, understanding the 
overall problem continues to provide clinical complications; and unfortunately, 
the prognosis is less than promising. 

 
The most frequent causes of groin pain are: 
• inflammation of the pubic bone 
• early inguinal hernia 
• pathological attachment of the adductor muscle 
• changes within the lumbosacral spine segment 
• changes within the interpubic joint 

Less common complications of groin pain, but of importance: 
• neuralgia of nervus ilioinguinalis 
• damage to the acetabulum of the hip joint 
• necrosis of the head of the hip bone 
• avulsion injury 

 
Pain is usually reported as chronic, localized, and that occurs during and 

after exercise. The different characteristics of acute pain, known as ETAP, are 
related to diaphragmatic ischemia, stress on peritoneal ligaments, and irritation 
of the parietal peritoneum (Morton et al. 2005, Eichner 2006) 

The occurrence is regardless of discipline, gender, body mass index, or the 
capacity and intensity taken to complete the event (Tsikouris 2003). ETAP ap-
pears to be most prevalent in activities that involve repetitive torso movement, 
either vertical translation or longitudinal rotation (Brown 2000, Cameron et al. 
2003, Peterson and Renstrom 2001). Most often this type of non-contact injury in 
the groin area is seen in dynamic sports involving running, sprinting, and 
sports performed over longer time periods, where fatigue plays an important 
role (soccer, rugby, hockey) (Davies 1992, Ficek et al. 2004, Hoskins and Pollard 
2005). There have been proposals in identifying most probable factors influ-
encing the occurrence of pelvic overload injury (Earle and Mark 2008, Ficek et 
al. 2005, Hiemstra et al. 2004). Among those we can list: muscle strength and 
balance, training regimen (including warm-up), fatigue, flexibility, body me-
chanics, sports specific activities, movement technique, previous injury, and 
psychological state (Eichner 2006, Pull and Ranson 2007). During clinical as-
sessment by the physician and physiotherapist, many of these risks of injury 
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factors are found. Currently more attention is given to neuromuscular factors 
that can affect risk of this pathology. 

Aberrant body mechanics due to lack of strength and muscular control as 
well as changed patterns of fundamental movements, are pointed out during 
dynamic activities. Specific and probable factors analyzed include (Dvir 2004, 
Eichner 2006, Ficek et al. 2005, Kamen 2004, Kasman et al.1998)  
• unilateral strength training that does not address both agonist and antago-

nist muscles (e.g., training only knee extensors for kicking sports),  
• repeating the same movement pattern over longer period of time without 

addressing variety of movements for improving overall coordination, 
• increasing strength of particular muscle groups without improving others 

links in the kinetic chain (e.g., increasing quadriceps strength for improv-
ing jumping without training the hip extensors), 

Insufficient coordination and balance of the entire kinetic chain during 
functional movements (e.g., lack of balance during simple single-leg stance test) 
(Brown 2000, Cameron et al. 2003, Coombs and Garbutt 2002, Davies 1992, Dvir 
2004) Hiemstra et al. 2004)  

Modern sports, requires extensively dynamic capabilities, involving various 
parts of an athlete’s body. Sport specific training must meet these requirements. 
If players do not exhibit sufficient strength and coordination through the entire 
lower kinetic chain (and most particularly, in its crucial links such as the ankle 
and hip), they are more likely to suffer from micro tears to soft tissues and 
overuse injuries. Dynamic activity requires the balance of strength and stability 
from each muscle group. If sportsmen lack such preparation, muscle strength 
will not be stabilized and thus excessive loads will be placed on soft tissues. 
Muscle strength should be adequately balanced according to sport specific de-
mands. If an athlete is able to exert a maximal load in a concentric motion, he 
should be able to absorb an even greater load during an eccentric movement. If 
this cannot be accomplished, one becomes predisposed to risk of soft tissue 
overload injuries. When we observe a lack of stability during a dynamic activ-
ity, the kinetic link that should normally work in certain conditions (e.g., opti-
mal axial load, coordinated muscle activity), is forced to bear an external load 
that cannot be coped with. Shifting the axis of load from an anatomical per-
spective creates tremendous strain on tendons, ligaments, and joint cartilage 
encompassing the entire kinetic chain involved in the movement.  

As sports becomes more commercialized, very often  grass soccer fields are 
replaced by artificial surfaces aimed at prolonging the season, which in turn 
places additional loads on soft tissues. Needles to say, such factors have to be 
taken into account, as they contribute to a variety of injuries. 
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Evaluation, performed by physiotherapist commonly assess: active and pas-
sive ranges of motion (ROM), muscle strength, central stabilization strategy, 
local stabilization, muscle coordination, fundamental movement patterns, soft 
tissue status, functional capability, history of injury, training regime and train-
ing standards. 

While it is important to identify objective indicators of existing dysfunction, 
empirically established motor evaluation, include the following objective as-
sessment: 
• strength of the entire kinetic chain, including isokinetic and isotonic 

strength evaluations in closed and open kinetic conditions, 
• balance and stability on an unstable surface to identify balance deficits 

among extremities, 
• functional asymmetries on a stable surface to identify stability and mobil-

ity differences during functional activities (Brown 2000, Cameron et al. 
2003, Dvir 2004), 

If rehabilitation is not sufficient, surgical procedures have to be applied. Di-
agnosis is based upon orthopedic and surgical examinations, in addition to 
ultrasound scan, X-Ray, CT or MRI scans, and electromyography. Surgical op-
erations cannot be treated as separate from the rehabilitation schedule, but as 
an option closely related to it, especially in post- operation treatment (Ficek et 
al. 2005, Hoskins and Pollard 2005, Kasman et al. 1998Pull and Ranson 2007)  

Medical treatment comprises of adductor muscle attachment release or 
laparoscopic prosthetic material implantation using the following techniques 
(Earle and Mark 2008, Ficek et al. 2004 Ficek et al. 2005, Hoskins and Pollard 
2005, Miguel 2002, Tsikouris 2003)  
• TAPP (transabdominal preperitoneal), 
• TEP (totally extraperitoneal),  
• IPOM (intraperitoneal onlay mesh). 

The surgical operations are not separated from the rehabilitation schedule, 
but closely associated with it, especially in post operation management.  

Comprehensive treatment  
Proposed treatment is based on clinical findings and procedures performed 

by surgeons. Exercise programs (Aagaard et al. Pull and Ranson 2007) are based 
on the concept of soft tissue healing, which divides the progression of healing 
into acute, remodeling, and strengthening phases. As a crucial element in motor 
reeducation for proper central stabilization, the activity of local stabilizing mus-
cles must be ensured. Gradual implementation of activity, including external 
load movements, initiated soft tissue healing. Exercises involving isolated as 
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well as functional movements, performed under gravity and gravity-free con-
ditions. Other important modalities such as manual therapy and physical mo-
dalities, are provided on an individual basis. Objective assessment performed 
before clinical intervention provides information for optimal neuromuscular 
training. Comprehensive training addresses stability and strength of the iso-
lated kinetic chain, as well as proper conditioning of specific muscle groups. 
Optimal intervention is focused on reeducation of functional activity to which 
an athlete is to return. Objective assessment is used as a guideline for estab-
lishing proper recovery via specific training regimens (Aagaard et al. 1998, Da-
vies 1992, Eichner 2006, Ficek et al. 2004)  

Discussion  
Dynamic activity requires complete preparation of the entire body. Imple-

menting proper conditioning and training regimens should include elements of 
strength, power, stability and balance, for optimal athletic performance. Many 
reliable sources state that muscle imbalance, and a lack of strength and stability, 
can create greater risk of injury, which limits the athlete’s participation in 
training and competition (Cameron et al. 2003, Hiemstra et al. 2004, Kamen 
2004, Kasman et al. 1998, Pull and Ranson 2007).Therefore it is mandatory to 
include in training programs, various exercises that involve functional activities 
(e.g., squats and lunges), as well as stability and balance exercises (e.g., one-leg 
exercises, with eyes open and eyes closed) in a balanced manner. Strength exer-
cises should involve not only main muscle groups responsible for sport specific 
activity (agonists), but also muscles that stabilize joints and counterbalance 
prime movers (antagonists). Neglecting a balanced conditioning program may 
lead to injuries and hamper sports development. 

Conclusions 
Our clinical experience suggests that poor neuromuscular control and lack of 

strength may significantly contribute to injury in the lumbo-pelvic and groin 
area. Certain objective indexes (e.g., hamstrings to quadriceps strength H/Q, 
stability deficits) can be important indicators of injury risk, as well as guidelines 
for motor dysfunction recovery. 

References 
Aagaard P., Simonsen E., Magnusson S., Larsson B., Dyhre-Poulsen P. (1998) A 

new concept for isokinetic hamstring: quadriceps muscle strength ratio. 
Am J Sports Med; 26: 231-237. 



146 Groin Pain in Athletes – Clinical Experience 
 

Brown L.E. (2000) Isokinetics in human performance. Human Kinetics  
Cameron M., Adams R., Maher C. (2003) Motor control and strength as 

predictor of hamstring injury in elite players of Autralian football. Physical 
Therapy in Sport 4, 159-166. 

Coombs R., Garbutt G. (2002) Developments in the use of the 
hamstring/quadriceps ratio for the assessment of the muscle balance. J 
Sports Csi Med; 1:56-62 

Davies G.J. (1992) A Compendium of isokinetics in clinical usage and 
rehabilitation techniques. S&S Publishers. 

Dvir Z. (2004) Isokinetics. Muscle testing, interpretation and clinical 
applications. Churchill Livingstone. 

Eichner R. (2006) Stitch in the side: causes, workup, and solutions. Curr Sports 
Med Rep. Dec;5(6):289-92 

Earle D.B., Mark L.A. (2008) Prosthetic material in inguinal hernia repair, how 
do I choose? Surg Clin North Am., Feb; 88(1):177 - 201 

Ficek K, Gabryś T, Szmatlan – Gabryś U. (2004) Adductor longus muscle 
attachment  release in the treatment of inguinal pain. Load optimation in 
physical and sports education ., Bratysława 

Ficek K, Gabryś T, Tomczak A, Szczygieł J. (2005) The long adductor muscle 
release in the treatment of groin pain; Chirurgia kolana, Artroskopia, 
Traumatologia Sportowa, Querterly Vol.2 Nr 1,  

Hiemstra L., Webber S., MacDonald P., Kriellaars D. (2004) Hamstring and 
quadriceps strength balance in normal and hamstring anterior cruciate 
ligament-reconstructed subjects. Clin J Sport Med; 14(5): 274-280 

Hoskins W., Pollard H., (2005) The management of hamstring injury – Part 1: 
Issues in diagnosis. Manual Therapy 10, 96-107. 

Kamen G. (2004) Neural issues in the control of muscular strength. Research 
Quaterly for Exercise and Sport Vol. 75 1, 3-8. 

Kasman G.S., Cram J.R., Wolf S.L. (1998) Clinical applications in surface 
electromyography. Chronic musculoskeletal pain. Aspen Publication. 

Miguel A. (2002) Groin Pain And Adductor Muscle Release, International 
Football & Sport Medicine Conference, Los Angeles, , 165-168 

Morton DP, Richards D, Callister R. (2005) Epidemlology of exercise-related 
transient abdominal pain at the Sydney City to Surf community run; J Sci 
Med Sport. Jun;8(2):152-62. 



by K. Ficek et al. 147 
 

Peterson L., Renstrom P. (2001) Sports Injuries. London: Martin Dunitz, , 232-
247 

Pull M.R., Ranson C. (2007) Eccentric muscle applications: implications for 
injury prevention and rehabilitation. Physical Therapy in Sport 8, 88-97. 

Tsikouris G. (2003) Chronic Groin pain: A new Procedure for its treatment. 7th 
Olympic World Congress on Sport Sciences, Athens, 59 

 
 
 

Corresponding author: 
Krzysztof Ficek  
Galen Medical Center,  
6, Jerzego Str., 43-150 Bieruń, Poland 
E-mail. galen@galen.pl 
Phone: +48 32 2164444 
Fax: +48 32 2164402 

 
 
 

Authors submited their contribution of the article to the editorial board.  
 
Accepted for pinting in Journal of Human Kinetics vol. 19/2008 on February 2008. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



148 Groin Pain in Athletes – Clinical Experience 
 

 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


