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Collaboration and Collegiality: The Fuel For Growth in Sports Medicine
RAZIB KHAUND, MD 

GUEST EDITOR

This month’s Rhode Island Medical Journal has dedicated 
the issue to sports medicine. It is my honor to be the guest 
editor, as over the past 25 years, from my days as a medi-
cal resident at Brown to my return from fellowship to start 
practice in Rhode Island, I have seen tremendous growth in 
the field locally and nationally. The acceptance of sports 
medicine amongst physicians and the public is parallel to its 
acceptance by the American Board of Medical Specialties. 
Fellowship training and board certification have helped to 
set modern standards of practice.

Truth be told, sports medicine can be traced back to Herod-
icus 5th century BCE with regards to fundamental theories  
on the use of therapeutic exercise for the maintenance of 
health and treatment of disease. The dawn of the modern 
sports medicine era is ascribed by some to Harvard Medical 
School in 1890. It was there that significant injuries were 
recognized and thus a program was instituted to educate 
players of the need for personal fitness, use of proper gear, 
need for treatment of all injuries and the importance of reha-
bilitation. Most people consider the true genesis of modern 
sports medicine to have begun in the 1950s. Don O’Dono-
ghue, MD, from the University of Oklahoma, wrote the 
textbook “Treatment of Injuries to Athletes” which became 
the bible for sports medicine physicians. At the same time 
in Columbus, Georgia, Jack Hughston, MD, was starting 
sideline coverage of football/athletic events. His foresight to 
merge clinical practice, research, and education is legendary.

Sports as a part of life, be it recreational, therapeutic, com-
petitive, or professional, continues to take on more signif-
icance as time moves on. Be it the billion-dollar industry 
of professional sports or the patient recovering from heart 
surgery who is participating in cardiac rehabilitation, people 
from all walks of life can benefit from sports medicine. Physi-
cians are commonly prescribing exercise to help with overall 
health, and with this rise in the number of athletes comes a 
concomitant rise in problems and injuries specific to a sport.

The field of sports medicine can best be defined as medi-
cine meant to include all of the subspecialties of medicine 
as well as nutrition, physiology, and preventative health 
care. It involves the education, treatment, and care not just 
of injuries, but of athletes. It involves the understanding of 

sports, climate of competition, the athlete, and medicine; 
and how they all relate to one another.

Sports medicine as a specialty is relatively young; however, 
its roots are very deep. It represents the best in medicine; a 
collaboration of various specialties to provide education and 
care to the patient. It is also susceptible to outside demands. 
An important tenet to remember: when treating an athlete, 
they are a patient first and athlete second. Education of the 
athlete, parents, coaches, administrators, general public, and 
colleagues is the best tool we have to temper expectations.

This issue of the Rhode Island Medical Journal includes 
articles addressing current “hot” topics in the field. PETER 

KRIZ, MD, and colleagues write about the need for standard-
ization of pre-participation physical exams. Pre-participation 
exams are part of the foundation of sports medicine. The 
ability to screen and counsel athletes is an important oppor-
tunity not to be wasted. JEFFREY FEDEN, MD, provides 
insight and perspective regarding concussions in sports. Over 
the past few years, there has been significant media coverage 
of concussions. Improving the awareness of the public has 
been a benefit. Unfortunately, some media coverage has per-
petuated misperception. ROBERT SHALVOY, MD, and STEVE 

BEHRENS, MD, address meniscal injuries in the knee. The 
article helps to review a common diagnosis seen in athletes 
as well as the general public. It also highlights arthroscopy 
and its role in revolutionizing orthopedic sports medicine. 
Finally, RAMIN TABADDOR, MD, and colleagues take on 
a difficult topic in Athletic Pubalgia. In the past, athletic 
groin pain was considered a black-box diagnosis. In the past 
few years, however, there have been advances in the under-
standing of athletic groin pain. Dr. Tabaddor’s article high-
lights these developments and outlines treatment options.

Sports medicine is a relatively young vibrant field that is 
in the midst of a growth spurt. As I head into the second half 
of my career, I am anxious to see the future unfold.

Author
Razib Khaund, MD, Clinical Assistant Professor of Medicine, 

Alpert Medical School of Brown University; Director of Sports 

Medicine, Care New England Health Systems

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  O C T O B E R  W E B P A G E O C T O B E R  2 0 1 6 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   18

http://www.rimed.org/index.asp
http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2016-10.asp


SPORTS MEDICINE

Preparticipation Physical Exams:  
The Rhode Island Perspective, A Call for Standardization
PETER K. KRIZ, MD, FAAP, FACSM; AILIS CLYNE, MD, MPH, FAAP; SARA R. FORD, MD, FAAP

ABSTRACT 
As of 2015, 98% of U.S. states require preparticipation 
exams (PPE) before participating in scholastic sports. 
Despite widespread availability of a PPE monograph en-
dorsed by six medical societies, a lack of uniformity ex-
ists regarding implementation of the PPE among Rhode 
Island health care providers (HCPs). Consequently, sig-
nificant variability exists regarding how comprehensive a 
history and physical exam screening is conducted for ado-
lescent athletes looking for sports participation clearance. 
 The purpose of this document is to: 1) establish a uniform 
screening process in Rhode Island for the PPE utilizing a 
peer-reviewed history and physical exam; 2) familiarize 
HCPs with the 2010 PPE monograph, with emphasis on 
the cardiovascular and musculoskeletal (MSK) systems; 
3) encourage HCPs to treat the PPE as a separate enti-
ty from the annual wellness visit; 4) engage HCPs and 
sports medicine providers in Rhode Island to improve the 
quality and process of evaluating adolescent athletes for 
sports participation.

KEYWORDS:  preparticipation exam, adolescent, athlete, 
screening

BACKGROUND

In 2010, the fourth edition of the Preparticipation Physical 
Evaluation monograph was published by 6 medical societ-
ies, including the American Academy of Family Physicians, 
American Academy of Pediatrics (AAP), American College 
of Sports Medicine, American Medical Society for Sports 
Medicine, American Orthopedic Society for Sports Medi-
cine, and American Osteopathic Academy of Sports Medi-
cine. This comprehensive, peer-reviewed document was the 
culmination of an extensive review of the literature includ-
ing position, policy, and consensus statements pertaining to 
provision of health care in the adolescent population. The 
objective of the authoring societies was to promote the PPE 
as an effective tool in identifying medical and orthopedic 
conditions that may affect an athlete’s ability to participate 
safely in sports, particularly when performed thoroughly and 
consistently by qualified, licensed supervising physicians.1 
Critics of the PPE have questioned its utility, as 1) <2% of 
high school athletes are ultimately disqualified from sports 
participation2; 2) the PPE lacks capacity to effectively screen 

athletes for risk factors associated with sudden cardiac death 
(SCD)3; 3) the PPE has little effect on the overall morbidity 
and mortality of athletes.4 Proponents of the PPE cite that 
1) ≥75% of medical and orthopedic conditions which may 
require sports participation restriction are detected by his-
tory alone5; 2) it allows for establishment of a medical home, 
updating of immunizations, identification and management 
of chronic health conditions related to sports and other life-
style risk factors.

In Rhode Island, wide variability exists regarding the 
implementation of the PPE. In many health care settings, 
the PPE is combined with the annual wellness visit, due 
to a variety of factors. Insurance companies restrict reim-
bursement for adolescent physical examinations to annual 
wellness visits only. As a result, HCPs cannot bill insurance 
for dedicated sports physical/PPE. Nationally, the PPE sub-
stitutes for the annual comprehensive health evaluation in 
30-88% of adolescents.6,7 Time restrictions (e.g., timely need 
for physical forms for sports, camps, school enrollment) 
and appointment availability often impact the feasibility 
of scheduling separate annual wellness visits and PPE vis-
its in most clinical practices. As a result, most HCPs uti-
lize a state-issued School Physical Form (http://www.health.
ri.gov/forms/school/Physical.pdf) which can be used for mul-
tiple purposes, including school-sponsored physical activity/
sports participation and non-scholastic sports participation. 

With the development of the 2010 PPE monograph 
comes new momentum to develop a standardized, uniform 
approach to the PPE. Currently, each state determines the 
content, comprehensiveness, and length of its respective 
PPE form, as well as the type of HCP licensed to perform 
the PPE.1,8,9 A 2015 study found that only 19 U.S. states 
(37%) required or recommended use of the 2010 PPE mono-
graph.9 By adopting the 2010 PPE monograph, Rhode Island 
could assist in the establishment of a national, standardized 
approach to the PPE that would allow for meaningful data 
collection, with future editions transitioning from predom-
inantly expert opinion-based content to evidence and out-
come-driven content. Aside from the authoring societies of 
the 2010 PPE monograph, other organizations have recently 
joined in efforts to standardize the approach to PPE perfor-
mance, including the Campaign and Coalition for Youth 
Sports Health and Safety.8 Ninety-five percent (95%) of 
Americans believe that PPE screenings must be conducted 
in a consistent manner across the country.10
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MAKING THE TRANSITION
Physician-reported obstacles to the delivery of the PPE 
include time and scheduling limitations, lack of familiarity 
with the medical history and physical examination portions 
of the PPE, uncertainty regarding relative importance of 
each PPE component, length of the PPE form, time spent 
covering non-PPE topics, and lack of a standard approach.11 
When evaluating a patient for sports participation clearance, 
HCPs are responsible for conducting a detailed history and 
physical examination that screens an athlete for cardiovas-
cular and MSK conditions that may ultimately predispose 
to a life-threatening event, disabling injury or illness during 
training or competition. A critical element for determining 
athletic participation is a targeted, albeit detailed PPE his-
tory and physical examination. PPEs were never intended 
to take the place of an annual wellness visit; conversely, 
the standard history and physical examination of an annual 
physical can effectively be integrated into the annual physi-
cal by utilizing the PPE monograph. 

The authoring societies of the 2010 PPE monograph 
acknowledge that the athlete’s personal physician’s office 
is the ideal setting for the PPE given the established phy-
sician-patient relationship, accessibility to the complete 
medical record, and comfortable environment to discuss 
confidential issues. This endorsement assumes clinical 
comfort and competency in performing the PPE. Alternative 
arrangements for PPE administration, such as group-based 
assessments by a coordinated medical team, should be avail-
able to student-athletes if a comprehensive PPE cannot be 
accomplished in the medical home. 

One of the overall purposes of the 2010 PPE monograph 
was to provide a resource for primary care physicians to 
improve the quality of the PPE performed in the medical 
home and to close the knowledge gap regarding the various 
components of the PPE.1 Clinicians interested in familiariz-
ing themselves with the various components of the screen-
ing examination (e.g., general MSK screening examination) 
should consider purchasing the 180-page 2010 PPE mono-
graph in its entirety. For those clinicians who have access 
to the current or previous editions of the PPE monograph, 
detailed figures provide valuable information pertaining to 
screening examination assessments.

The authoring societies of the 2010 PPE monograph pro-
vide the history, physical exam, and clearance forms free of 
charge (available at AAP Council on Sports Medicine and 
Fitness website). Clinicians can download these forms for 
use in their practice settings (Figures 1A–B).

THE CARDIOVASCULAR AND MUSCULOSKELETAL  
EVALUATIONS: WHAT YOU SHOULD KNOW
While a comprehensive review of the history and physical 
exam sections of the PPE is beyond the scope of this article, 
specific attention to key elements of the cardiovascular and 
MSK evaluations is warranted. 

Figures 1a and 1b. 2010 PPE monograph history and physical  

examination forms.
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Preparticipation cardiovascular screening in athletes 
entails a detailed personal and family history and physi-
cal exam. Cardiovascular disorders are the leading cause of 
sudden death in young athletes, accounting for ~ 75% of all 
sudden death in athletes.12 In the United States, hypertro-
phic cardiomyopathy (HCM) and congenital coronary artery 
anomalies are the most common etiologies of sudden car-
diac death (SCD), with HCM accounting for one-third of 
SCD deaths in US athletes younger than 30 years.13 The 
prevalence of HCM is 1:500 in the general population, and ~ 
1:1000-1500 in competitive athletes.14 Because HCM is the 
most common genetic cardiovascular disease,15 a targeted 
family history may trigger a referral to cardiology for addi-
tional screening and increase the yield of detection of this 
high-risk condition. Most athletes with HCM are asympto-
matic, with SCD often the sentinel event of their disease. 
Only 25% of patients with HCM have a murmur,16 which 
characteristically is a harsh systolic ejection murmur, best 
heard at the left sternal border that increases in intensity 
with maneuvers decreasing venous return (e.g., Valsalva, 
moving from squat to stand) and diminishes with maneuvers 
increasing venous return (e.g., supine position, transitioning 
from stand to squat).1 Coronary artery anomalies are the sec-
ond-leading cause of SCD, accounting for ~ 17% of cases in 
athletes.13 Abnormal origin of the left coronary artery is the 
most common anomaly. <50% of SCD cases from coronary 
anomalies have prodromal symptoms identifiable by prepar-
ticipation history. The American Heart Association (AHA)13 
recommends the PPE include:

1. Auscultation for heart murmurs: should be performed in 
both supine and standing positions (or with Valsalva) to 
identify dynamic LV outflow tract obstruction murmurs. 
Standing is preferred to sitting because the diagnostic 
HCM murmur becomes louder when the patient stands 
due to decreased venous return.

2. Palpation of the femoral pulses: delayed femoral artery 
pulses compared to radial artery pulses (radiofemoral 
delay) may indicate the presence of coarctation of the 
aorta and warrant further diagnostic assessment. 

3. Examination for physical stigmata of Marfan syndrome: 
kyphoscoliosis, high-arched palate, pectus carinatum or 
excavatum, arachnodactyly (long, slender fingers), arm 
span greater than height (ratio > 1.05), mitral valve pro-
lapse, aortic insufficiency murmur, myopia, and general-
ized hyperlaxity are clinical findings.

4. Brachial artery blood pressure: should be obtained on a 
bare upper arm supported at heart level, measured with an 
appropriate cuff size, with the patient in the sitting posi-
tion with back supported. 

Currently, noninvasive cardiovascular screening tests 
such as ECG or echocardiography are not recommended 
in the preparticipation screening of athletes. A discussion 
regarding this controversial topic is beyond the scope of 

this article, but numerous articles17-19 illustrate the ongoing 
debate in sports medicine and cardiology communities. 

Regarding the musculoskeletal evaluation, a focused  
history is the most important first step in the PPE2:

•	 Athletes with unresolved musculoskeletal pain require 
additional evaluation prior to sports clearance.

•	 Stress fractures may be associated with inadequate 
caloric, calcium, and vitamin D intake. 

•	 Fractures or dislocated joints represent more serious 
orthopedic injuries, and often accompany each other. 
Neurologic deficits can be associated with such injuries. 
Referral to sports medicine specialists may be indicated 
prior to clearance. 

While the overall yield of the MSK examination in detect-
ing significant injuries in asymptomatic athletes with no 
history of injury is typically low (in contrast, history alone 
is 92% sensitive in detecting significant MSK injuries20),  
a general MSK screening examination is recommended1:

•	 Inspection: athlete faces examiner. Assess symmetry  
of trunk, upper and lower extremities, upper-to-lower 
segment ratio, arm span-to-height (should be < 1.05), 
general body habitus 

•	 Assess cervical ROM (flexion, extension, lateral  
rotation, lateral flexion)

•	 Assess shoulder function (resisted shoulder shrug  
for trapezius strength, resisted abduction to 90° for  
deltoid strength, internal and external rotation for  
glenohumeral joint ROM)

•	 Assess upper extremity function (flexion/extension  
of elbows for ROM, pronation/supination of forearms  
for ROM, clench fist and spread fingers for ROM).

•	 Assess back/spine: athlete faces away from examiner. 
Assess forward flexion, extension, perform Adams  
forward bend testing to evaluate for scoliosis.

•	 Perform “duck walk” for 4 steps (hip, knee, and  
ankle ROM; strength and balance testing).

•	 Perform toe and heel walk  
(calf symmetry and strength, balance).

Clinicians should augment the general screening exam-
ination with a thorough joint-specific examination as 
indicated by historical or general screening findings (e.g., 
glenohumeral joint instability), and referral to an orthope-
dic specialist should be considered if diagnosis, clearance, 
or further treatment decisions are uncertain. Sport-specific 
examinations may be considered in addition to the gen-
eral screening examination to assess strength, endurance, 
and flexibility testing in joints or segments under particu-
lar stress in a given sport (e.g., shoulders in swimmers and  
baseball pitchers).1 

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  O C T O B E R  W E B P A G E O C T O B E R  2 0 1 6 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   21

http://www.rimed.org/index.asp
http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2016-10.asp


SPORTS MEDICINE

SUMMARY AND RECOMMENDATIONS

Despite controversy regarding the effectiveness of the PPE 
as a screening tool for potentially life-threatening or dis-
abling medical/MSK conditions, PPEs continue to be widely 
performed and a necessary requirement for scholastic sport 
participation. Currently in Rhode Island, there is no uniform 
or standardized process for conducting a PPE. Additionally, 
annual wellness visits and PPEs are commonly combined 
by HCPs out of convenience and necessity. Potential to 
miss the opportunity to identify conditions that may be 
life-threatening or disabling may occur if pertinent histori-
cal information is not gathered and a systems-based physical 
examination is not performed. 

The 2010 PPE monograph is a comprehensive tool that 
is gaining traction nationally as a standard for all 50 states 
to utilize for preparticipation physical evaluation of ado-
lescent athletes. The current Rhode Island School Physical 
Form includes a section to indicate any physical activity 
restrictions, but the form does not specifically require doc-
umentation that life-threatening or disabling medical and 
musculoskeletal conditions in athletes were screened for. 
Rhode Island physicians and affiliated health care providers 
can ensure a more comprehensive and consistent approach 
to the PPE by adopting the screening recommendations in 
the 2010 PPE monograph for the performance of PPEs in 
their respective clinical settings. It is not the charge of the 
clinician to find the one “needle in a haystack” diagnosis 
that will prevent a sports-related adverse event, but rather 
to provide a more uniform, systematic screening process. 
Adopting and implementing the 2010 PPE monograph his-
tory, physical examination, and clearance forms could assist 
in development of a national, standardized approach to the 
PPE. By utilizing the 2010 PPE monograph, clinicians can 
improve the quality of their PPE data collection, physical 
examination skills, and ultimately contribute to an evi-
dence-based approach and expanding scientific basis for the 
preparticipation physical evaluation. 
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Current Concepts in Sports-related Concussion
JEFFREY P. FEDEN, MD

ABSTRACT 
Increasing concern over the acute and long-term con-
sequences of sports-related concussion has generated 
widespread interest and attention. This article provides 
an overview of concussion in athletes, including diagnos-
tic and management considerations, and highlights the 
clinical challenges associated with repeated minor head 
trauma in sports. 

KEYWORDS:  Sports-related concussion, mild traumatic 
brain injury, athletes

INTRODUCTION

Sports-related concussion has become a growing concern 
in recent years and has generated considerable discussion 
within the scientific and athletic communities.  Perhaps no 
other issue in sports medicine has received as much atten-
tion in the media as the potential long-term consequences of 
concussion in athletes. An estimated 1.6 million to 3.8 mil-
lion concussions occur annually in the United States (1), but 
many more may go unrecognized or unreported. Although 
significant advances have been made over the last decade, 
the assessment and management of concussion remains a 
challenging endeavor.

PATHOPHYSIOLOGY
Concussion is defined as a complex pathophysiologic pro-
cess resulting in transient neurologic dysfunction following 
a biomechanical insult to the brain, with or without loss of 
consciousness (2). It falls on the mild end of the traumatic 
brain injury (TBI) spectrum. There is considerable evidence 
to implicate linear and rotational acceleration forces at the 
moment of impact, causing deformation of neuronal mem-
branes and axonal stretching. The resulting neurometabolic 
cascade involves ionic imbalances and local metabolic dys-
function (3). These physiologic disturbances are transient but 
render the brain more vulnerable to repeat injury, possibly  
with longer lasting effects.

EVALUATION AND RETURNING TO PLAY
The acute clinical effects of concussion result from neuro-
nal dysfunction. They include balance and cognitive impair-
ment, and any of more than 20 symptoms ranging from 

Physical Cognitive Behavioral

Headache Memory problems Increased emotions

Nausea/Vomiting Difficulty concentrating Sadness

Visual disturbance Fogginess Depression

Dizziness/Vertigo Feeling slowed down Anxiety

Impaired balance Confusion Irritability

Sensitivity to light/noise

Fatigue

Sleep disturbance

Table 1. Symptoms of Concussion

headache and “fogginess” to irritability (Table 1). Diagnosis 
is made when an athlete presents with the typical constel-
lation of findings following either direct or indirect trauma. 
The focus of initial care is on the evaluation for cervical 
spine injury or neurosurgical emergency. The next step in 
evaluating and managing concussion involves recognition of 
the injury and removal from play. A systematic neurologic 
exam and assessment of symptoms, cognition, and balance 
will often lead to the correct diagnosis. However, sports-re-
lated concussion is not always easy to identify. While novel 
technologies are being developed to measure biomechanical  
forces, the magnitude of head impact does not necessarily 
predict clinical injury. Furthermore, the various symptoms 
of concussion are nonspecific, sometimes resulting in a diag-
nostic dilemma. This is complicated by the fact that athletes 
may not recognize the significance of their symptoms or will 
conceal symptoms in an effort to continue playing. Symptom 
checklists, such as the Sideline Concussion Assessment Tool 
(version 3, aka SCAT3) (2), are useful in the sideline evalua-
tion after injury and have been adapted to assist in the office-
based evaluation of concussion. Unless there is concern for 
structural brain injury, CT or MRI is often unnecessary. 
Traditional neuroimaging is expected to be normal in con-
cussion, reflecting the more functional nature of the injury.

Same-day return to play should not be allowed at any level 
of sport for an athlete with diagnosed or suspected concus-
sion. Following the Zackery Lystedt Law in Washington 
State in 2009, all fifty states have now enacted some form of 
concussion legislation in an effort to increase awareness and 
improve athlete safety. Rhode Island’s School and Youth Pro-
grams Concussion Act (Chapter 16–91) mandates education 
for all coaches and volunteers involved with interscholastic 
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athletics; it requires immediate removal from play for sus-
pected concussion, and written clearance for return to sports 
must be provided by a licensed physician (4).

After eliminating life-threatening injury and diagnosing 
concussion, safely returning an athlete to sports is a critical 
piece of the management paradigm. Grading systems were 
popular in the diagnosis and management of sports-related 
concussion in the early 1990s (5). However, these systems 
were flawed and have been abandoned as the focus shifted 
from categorizing injury severity to making individual rec-
ommendations based on several factors. Although most 
concussions will resolve within 7–10 days (6), recovery 
can be unpredictable and some may take significantly lon-
ger to improve. The return-to-play decision is complex and 
requires a very individualized plan. It is well understood 
that returning an athlete to sports assumes complete res-
olution of symptoms at rest and with physical activity, in 
addition to full recovery of cognitive function. Physical rest 
eliminates the risk of another head injury and allows recov-
ery, though the degree and duration of rest are debatable. 
The widely used protocol published by the Concussion in 
Sport group is a consensus approach that outlines a progres-
sion of activity from light aerobic exercise to full contact 
activity (2). Introduction of exercise occurs once the athlete 
is asymptomatic, and each step identifies a 24-hour period 
with suggested activity (Table 2). Successful completion of 
each step requires that symptoms are not exacerbated during 
or after exertion.

to the classroom. The American Academy of Pediatrics 
emphasizes the importance of this and provides strategies 
for a productive transition back into the academic setting  
following concussion (7). 

NEUROPSYCHOLOGICAL TESTING
Neuropsychological assessment first entered the scene in 
the late 1980s when it was discovered that sports-related 
concussion results in an acute decline in neurocognitive 
function. Traditional paper and pencil testing was cumber-
some and gave way to computerized neurocognitive testing 
in the 1990s as a tool to more objectively evaluate concus-
sion. Neuropsychological testing adds diagnostic value over 
symptom reporting alone (8), and computerized neurocogni-
tive testing is now an important piece in the evaluation and 
management of concussion. Formal testing examines mem-
ory, attention, reaction time and other executive functions 
commonly affected by mild TBI. It allows for detection of 
subtle cognitive deficits, which can persist beyond symptom 
resolution. It is most useful to have a baseline evaluation for 
comparison following injury, but testing can be beneficial in 
the athlete without pre-injury data as well. Computerized 
neurocognitive testing is inexpensive, widely available, and 
has demonstrated reliability and validity (9). Nevertheless, 
it must be understood that such testing is only a single tool 
in the comprehensive evaluation of concussion and should 
not stand alone or be considered mandatory.

FEARED CONSEQUENCES

Although the neurometabolic disturbances and 
symptoms of concussion are often short-lived, 
there are acute and long-term consequences 
related to unrecognized or recurrent injury. A 
very conservative approach to managing concus-
sion has evolved based on our knowledge of three 
major (and often controversial) clinical concerns: 
second impact syndrome, post-concussion syn-
drome, and chronic traumatic encephalopathy.

Second Impact Syndrome
The phenomenon of second impact syndrome, 
first popularized in the mid-1980s, remains a 

frequently cited concern when returning athletes to play. It 
refers to a second impact that occurs prior to recovery from 
an initial concussive injury, leading to loss of cerebral auto-
regulation, diffuse cerebral edema, and permanent neuro-
logic disability or death. However, there is little evidence to 
support its existence and it is, at most, an exceedingly rare 
entity (10). Participation in contact and collision sports will 
always present a risk for catastrophic head trauma, but the 
reference to second impact syndrome as a reason for caution 
is debatable.

Table 2. Graded Return to Play Protocol

Adapted from Consensus Statement on Concussion in Sport (2).

Stage Activity Functional Exercise Objective

1 No activity Complete physical and cognitive rest Recovery

2 Light activity
Low-intensity aerobic exercise
Walk, swim, stationary bike

Increase heart rate

3 Sport-specific
Simple sport-related exercise
Skating, running

Add movement

4 Training
Noncontact sport-related training drills
Resistance training

Coordination and 
cognitive load

5
Full contact 
practice

Resume normal activity/practice
Restore confidence 
& Assess function

6 Return to play Resume competitive game play

In addition to physical rest, cognitive rest is recommended 
as a cornerstone of concussion management and is also 
consensus-based (2). Cognitive rest entails limiting activi-
ties of attention and concentration, including schoolwork 
and video games, which may exacerbate symptoms and 
delay recovery. It often involves varying levels of academic 
accommodations (and sometimes removal from school) 
in an effort to allow recovery and preserve school perfor-
mance. Although guidelines for “returning to learn” lack 
a strong evidence base, there is increasing attention to the 
need for a student-athlete’s gradual and structured return 

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  O C T O B E R  W E B P A G E O C T O B E R  2 0 1 6 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   24

http://www.rimed.org/index.asp
http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2016-10.asp


SPORTS MEDICINE

Post-concussion Syndrome
Post-concussion syndrome (PCS) is another major concern 
and represents the most practical clinical challenge fol-
lowing sports-related concussion. The definition of PCS in 
the medical literature is inconsistent, but it is generally 
understood to be the persistence of cognitive, physical, or 
emotional symptoms well beyond the expected time frame 
for recovery (11). Post-concussion syndrome is considered 
when concussion symptoms last more than six to twelve 
weeks following injury, and some experts argue that PCS 
is the manifestation or unmasking of psychiatric illness 
rather than the neurological injury itself. Severity of injury 
does not always correlate with symptoms, but a large symp-
tom burden might predict a prolonged course. Pre-existing 
migraine headaches and learning difficulties may also her-
ald a lengthy recovery. There is evidence to suggest a period 
of vulnerability following concussion, and repeated injury 
during this period can exacerbate symptoms and complicate 
recovery (3). A protracted course following a second concus-
sion before complete recovery is perhaps more concerning 
than the unlikely second impact syndrome.

Regardless of the underlying pathophysiology, a multidis-
ciplinary and symptom-targeted approach is best for manag-
ing PCS. Education of the athlete, family, coaching staff and 
others in the recovery process is universally important as 
well. While there are various medical treatments available, 
evidence is limited, and many therapies remain anecdotal 
or opinion-based. Pharmacologic therapy is directed toward 
alleviating symptoms but should not be expected to speed 
recovery and may cause cognitive or behavioral side effects. 
Examples include melatonin for sleep disturbance, amitrip-
tyline for headache, selective serotonin reuptake inhibitors 
for depression, and amantadine for cognitive impairment 
(12). Unfortunately, because there is little supportive evi-
dence for the use of medications for PCS in athletes, these 
strategies should be considered only by experienced providers  
after failure of more conservative measures. 

Rehabilitation techniques play an increasing role in the 
management of prolonged concussion recovery. Cognitive 
behavioral therapy may be helpful in managing emotional 
and sleep disturbances, as well as other physical symptoms 
such as posttraumatic headache. Neurocognitive rehabilita-
tion may enhance memory, attention and general cognitive 
performance. Vestibular rehabilitation may help relieve diz-
ziness and improve gait and balance. It has been postulated 
that prolonged rest may actually be detrimental to recovery. 
Some experts advocate a supervised and controlled aerobic 
exercise rehabilitation program for athletes with symptoms 
lasting beyond three weeks. Gradual progression of exercise 
at a subsymptom threshold can aid in recovery (13).

Chronic Traumatic Encephalopathy
The third major concern surrounding sports-related con-
cussion involves the cumulative effects of repeated head 
trauma. The investigation into long-term neuropathologic, 

cognitive, and behavioral changes is not well established. 
Some research supports a decline in neurocognitive function 
with multiple concussions, but other studies have failed to 
demonstrate cumulative adverse effects (14). Chronic trau-
matic encephalopathy (CTE) was first described in boxers as 
dementia pugilistica in the 1930s, referring to boxer’s demen-
tia. CTE is a neurodegenerative disease found in individu-
als with a history of repetitive mild traumatic brain injury. 
It shares clinical similarities with Alzheimer’s dementia 
and parkinsonism, but diagnosis is made only by distinct 
changes on post-mortem neuropathologic examination.

Although the risks of developing neurodegenerative dis-
ease from boxing have been recognized for decades, research-
ers and the media have more recently brought attention to 
this risk in football following several high-profile cases and 
tragic deaths. CTE generally occurs later in life, long after 
retirement from sports, and is characterized by an insid-
ious-onset of cognitive decline and behavioral changes. 
Deterioration of mental health has also been highlighted as 
a concern. Clinical diagnosis is complicated by the lack of 
standard criteria, the requirement for autopsy confirmation, 
and confounders such as substance abuse. Additionally, the 
exact relationship between sports-related concussion and 
CTE remains unclear (15). Risk factors within sport are 
largely unknown, including the significance of repetitive 
subconcussive head trauma or even a single lifetime concus-
sion. Nonetheless, concerns about the cumulative effects 
of both concussive and subconcussive impacts are growing, 
and certain thresholds may predict later-life depression and 
cognitive impairment (16).

Based on the subacute and chronic consequences of con-
cussion mentioned above, the question of retiring athletes 
from contact or collision sports is frequently encountered 
in clinical practice. There are no specific data or criteria on 
which to base retirement decisions, and each decision is 
highly individualized. Despite a lack of strict guidelines, it is 
generally understood that several variables will prompt this 
discussion: decreasing time intervals between concussions, 
relatively minor impacts causing or exacerbating symp-
toms, and increasing symptom burden or duration with each  
successive injury.

FUTURE DIRECTIONS
Concussion will always be an inherent risk of contact and 
collision sports. Present and future efforts toward miti-
gating this risk are focused on prevention, diagnosis, and 
improved understanding of long-term sequelae. Primary pre-
vention includes enforcement of existing rules and careful 
consideration of further rule changes. Equipment use and 
modification is important for injury prevention, but despite 
manufacturers’ claims, there is no conclusive scientific evi-
dence that protective equipment prevents or reduces risk of 
concussion. Continued efforts toward educating the athletic 
community about injury recognition and significance, and 

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  O C T O B E R  W E B P A G E O C T O B E R  2 0 1 6 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   25

http://www.rimed.org/index.asp
http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2016-10.asp


SPORTS MEDICINE

the importance of safe return to competition, is essential in 
limiting adverse outcomes.

Presently, sports-related concussion is a clinical diagnosis. 
Advances in areas like biomarker research and functional 
magnetic resonance imaging may someday offer a more 
objective view of this injury. Development of other tech-
nologies, such as force-measuring accelerometers in foot-
ball helmets, may also change our understanding of head 
trauma, as may further research into the roles of age, gender, 
and genetic predisposition as risk factors for injury or long-
term complications.

CONCLUSIONS

Our knowledge of sports-related concussion has grown 
exponentially in the past decade, but it is clear that we have 
only scratched the surface. Dissemination of information by 
media outlets has outpaced our true scientific understand-
ing of concussion. This has been productive in educating 
the public about its significance, and education is integral 
in mitigating risk. However, it has arguably created unsub-
stantiated concern in the absence of sound evidence for poor 
long-term outcomes. The management of sports-related 
concussion has evolved from grading systems to consen-
sus-based recommendations with a limited base of evidence. 
Currently, the standard for management incorporates a con-
servative, individualized approach guided by the principles 
of physical and cognitive rest, though the role of strict or 
prolonged rest is being challenged. Complex cases often 
require a multidisciplinary team consisting of primary care 
providers, sports medicine specialists, neurologists, men-
tal health professionals, neuropsychologists, and physical 
therapists.
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Diagnosis and Management of Meniscal Injury
JACOB BABU, MD, MHA; ROBERT M. SHALVOY, MD; STEVE B. BEHRENS, MD

ABSTRACT 
Meniscal injury is a common cause for presentation to 
the emergency department or primary care physician’s 
office. Meniscal injuries can be the result of a forceful, 
twisting event in a young athlete’s knee or it can insid-
iously present in the older patient. Many patients with 
meniscal pathology appropriately undergo conservative 
management with a primary care physician while some 
may need referral to an orthopedist for operative inter-
vention. Arthroscopic surgery to address the menisci is 
the most frequently performed procedure on the knee 
and one of the most regularly performed surgeries in or-
thopedic surgery.1 The purpose of this paper is to help 
elucidate the diagnosis and management of meniscal  
pathology resulting in knee pain.

KEYWORDS:  meniscal injury, knee pain, osteoarthritis, 
arthroscopy, orthopedic referral

INTRODUCTION

The frequency in which meniscal tears occur makes it an 
important injury to identify by the medical practitioner. 
Acute, traumatic tears in the young patient and atraumatic, 
degenerative tears in the older patient represent a contin-
uum of pathology, often presenting with their own diffi-
culties in diagnosis and management. The prevalence of 
meniscal tears in the general population has been challeng-
ing to identify due to the high frequency of asymptomatic or 
undiagnosed lesions. In some Northern European countries, 
the estimated incidence of meniscal tears is 2 per 1000 per-
son-years.2 A study by Englund et al., focusing on degenera-
tive tears, found that 35% of enrolled patients older than 50 
years old had imaging evidence of a meniscal tear, with ⅔ 
of these being asymptomatic.3 Risk factors associated with 
the development of a symptomatic meniscal tear have been 
identified to be a BMI > 25 kg/m², male sex, and occupa-
tions requiring kneeling, squatting or stair-climbing.2-4 A 
military study looking at more acute, traumatic meniscal 
tears estimated the incidence in active duty personnel to be 
8.27 per 1000 person-years.5 In this study, age was found to 
be a variable associated with elevated rates of injury, with 
tears occurring 4 times as often in those over 40 compared to 
those less than 20 years of age.5 Arthroscopic meniscectomy 
is estimated to occur 400,000-700,000 times annually.1,6

PRESENTATION

Knee pain can be the result of numerous possible intra- and 
extra-articular diagnoses, all of which must be kept in the 
differential when evaluating a patient. Meniscal tears can 
be identified by asking a few focused questions during the 
patient evaluation. The mechanism of injury is important as 
are the presence of specific symptoms after injury.

Acute meniscal tears are most often associated with a 
twisting mechanism to the knee while the foot is planted, 
providing an axial load. The joint swelling with a meniscus 
tear is more likely to present in a delayed fashion (> 24 hours). 

Atraumatic, degenerative meniscal pathology more fre-
quently presents with an insidious onset of pain. This diag-
nosis can be difficult to distinguish from osteoarthritis in 
the older patient. Mechanical symptoms are relatively com-
mon, with patients often describing the sensation of ‘lock-
ing,’ ‘clicking,’ ‘popping,’ and sometimes even a feeling of 
‘giving way’ of the knee. Symptoms tend to wax and wane 
with activity levels.

On physical examination, joint line tenderness is often 
described as the most sensitive finding for diagnosing a 
meniscal tear; however, it is not very specific.7 Blocks to 
active and passive range of motion, especially to deep flex-
ion, are associated with more complex meniscal tears. A 
few provocative examination maneuvers for meniscal pain 
include the Apley Compression, McMurray, Steinman and 
Thessaly tests, demonstrated in Figures 1 and 2.7,8 The basic 
premise of these tests involves applying an axial force through 
the knee joint to simulate weight-bearing while providing 
a rotational moment about the leg to try to elicit clicking, 
popping or pain. Kocabey et al. evaluated the effectiveness 
of various physical examination maneuvers in diagnosing 
meniscal pathology and found the combination of joint 
line tenderness, positive McMurray, Steinmann and Apley 
tests to have an 80% sensitivity for medial meniscal pathol-
ogy and a 92% sensitivity for lateral meniscal pathology.8 

ANATOMY 

The menisci are fibrocartilaginous structures which impor-
tantly serve as load-sharing components of the knee joint. 
By increasing the surface area of contact between the femur 
and tibia, they can significantly decrease contact stresses 
experienced by articular cartilage. Menisci also function 
as secondary restraints to anterior/posterior translation of 
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the tibia with the primary restraint being provided by the 
cruciate ligaments. The menisci are triangular in cross-sec-
tion, and predominantly comprised of water, proteoglycans 
and Type 1 collagen.6 The medial meniscus is c-shaped with 
multiple capsular attachments including the medial collat-
eral ligament, making it much less mobile than the lateral 
meniscus which is more circular and devoid of ligamen-
tous constraint. This disparity in motion contributes to the 
frequency in which each meniscus is injured. The medial 
meniscus is injured much more often than the lateral menis-
cus, with the posterior horn being the most afflicted com-
ponent. The lateral meniscus is more commonly injured 
in association with ACL tears. In ACL-deficient knees, the 
menisci become increasingly important restraints to anterior 
translation of the tibia, predisposing it to injury. The medial 
and lateral inferior genicular arteries provide blood supply 
to the peripheral ¼ to ⅓ of the menisci, with the remaining 
central portion of the meniscus receiving its nutrition via 
diffusion from the synovial fluid.6 The poor vascularity of 
the central meniscus accounts for its very limited inherent 
capacity to heal. The menisci have been found to have noci-
ceptor/mechanoreceptor innervation at the peripheral ⅔ and 
at the anterior and posterior horns from histologic study.9 

IMAGING

Plain radiographs of the knee provide little information 
about meniscal pathology. However, they are still valuable 
initial tests and provide information about bony anatomy 
and alignment. MRI is the most sensitive diagnostic imaging 

test available, albeit with a high false positive rate. MRI is 
often not necessary when osteoarthritis is recognized on 
plain films or there is a high clinical suspicion for menis-
cal pathology. On MRI, a linear hyperintensity that extends 
to the superior or inferior joint surface is diagnostic of a 
meniscal tear, most sensitively identified on T1 sagittal and 
coronal slices.10 Parameniscal cysts visualized on MRI are 
most often seen in the presence of meniscal tears, so images 
must be carefully scrutinized when cysts are present. A 
study performed by Zanetti et al. utilized MRI to evaluate 
100 patients that had unilateral symptoms consistent with 
a meniscal tear.11 MRIs were performed on the symptom-
atic and asymptomatic contralateral knee. Meniscal tears 
were found in 57 of the symptomatic knees and 36 of the 
asymptomatic knees. 11 Symptoms correlated most with 
radial, vertical and complex, displaced types of meniscal 
tears.11 Another study showed that MRI had a sensitivity of 
91.4 percent and specificity of 81.1 percent for identifying 
medial meniscus tears and a sensitivity and specificity of 76 
and 93.3 percent, respectively, for identifying lateral-sided 
tears.12 The management of meniscal tears is centered on 
the presence of symptoms; this study recognizes that a large 
percentage of meniscal tears are asymptomatic. 

TEAR CONFIGURATION

Vertical or longitudinal tears in the sagittal plane, as seen 
in Figure 3, are the most common type of meniscal tear 
and can be repaired when present in the peripheral third 
of the meniscus.6 Radial tears are tears that initiate in the 

Figure 1. The Thessaly test consists of internal and external rotation of the 

body with the knee flexed at 5 and 20 degrees. The examiner can offer 

assistance by holding the patient’s hands for stabilization. Reproduction 

of symptoms/pain is a positive finding. 

Figure 2. The McMurray Test is performed with the patient in the supine 

position. The examiner places one hand on the heel, which will provide 

internal and external rotation moments on the tibia. The other hand is free 

to palpate the medial/lateral knee joint line and serve as a lever for val-

gus/varus forces. Reproduction of pain or ‘clicking’ is considered positive. 
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central portion of the meniscus and propagate to the 
periphery; they are usually not repairable due to the 
poor vascularity of this area of the meniscus. When 
these tears are symptomatic, a partial meniscec-
tomy is indicated. Bucket-handle tears are vertical 
tears with displacement that can cause mechanical 
blocks to flexion/extension. Flap and parrot-beak 
tears are tears that initiate centrally and continue in 
a circumferential manner.6

MANAGEMENT

Meniscal tears require treatment when pain is 
unmanageable or function is impaired. Some menis-
cal tears are managed successfully without opera-
tive intervention. This is typically consistent with 
small radial tears and stable, nondisplaced longi-
tudinal tears. ACL-deficient knees with no plan 
for ACL reconstruction and degenerative tears in 
patients with osteoarthritis are usually not candi-
dates for arthroscopic treatment.6 Several studies 
have shown good results from managing certain 
meniscal tears conservatively with a protocol of 
ice, NSAIDs, and physical therapy.13-16 Physical 
therapy for these injuries focuses on strengthening 
the muscles of the injured extremity, especially 
surrounding the knee, as well as maintaining range 
of motion of the knee and hip.17-18 Supervised ther-
apy sessions emphasizing exercises such as quadri-
ceps sets, hamstring curls, straight-leg raises, and 
heel raises have been shown to produce statisti-
cally significant improvements in knee pain and 
functional outcome scores.17-18 Patients should be 
encouraged to avoid deep-knee flexion activities 
that exacerbate their pain such as squatting and 
kneeling.17-18 Intra-articular steroid injections can 
be useful adjuncts to minimize inflammation and 
suppress symptoms in patients with osteoarthritis. 
Several studies have shown statistically significant, 
short-term improvement in pain following an intra-articular  
steroid injection lasting 2–4 weeks or longer.13

Katz et al. performed a randomized controlled trial comparing 
arthroscopic meniscectomy to a standardized physical therapy 
regimen in 351 patients 45 years and older with MRI-confirmed 
meniscal tear and osteoarthritis.14 This study showed no signif-
icant differences in magnitude of improvement in functional 
status evaluated by Western Ontario and McMaster Arthritis 
Index (WOMAC) as well as pain at 6 and 12 months after inter-
vention.14 Moseley et al. compared outcomes after randomiza-
tion of 180 patients with osteoarthritis and meniscal tears to 
an arthroscopic debridement, arthroscopic lavage, or placebo 
surgery group and reported no significant differences in the 
Knee-Specific Pain Scale at one- and two-year follow-up.15 Sih-
vonen et al. evaluated outcomes after random assignment to 
either arthroscopic partial-meniscectomy or a sham-controlled 

surgery for patients with symptoms consistent with a degen-
erative medial meniscus tear without osteoarthritis.16 There 
were no significant differences in change from baseline to 12 
months in any of the primary outcome scores, regardless of 
intervention.16 The effect of various biases, crossover from 
treatment groups, and the external validity of these trials 
have recently brought some of these data into question.19 
These studies demonstrate the difficulty practitioners have 
deciphering whether knee pain is the result of osteoarthritis 
or a symptomatic meniscal injury, and subsequently deter-
mining the appropriate management. However, they do 
reinforce the importance of attempting conservative man-
agement, especially for the older patient with a degenerative 
tear. Some clues that can help identify the source of pain are 
the mechanism of injury, radiographic findings consistent 
with osteoarthritis, and patient demographics.

Figure 3. Meniscal tear patterns

Image Courtesy of Michaela Procaccini
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Patients with large or complex tears, a traumatic mecha-
nism, or a large joint effusion are likely candidates for oper-
ative intervention. Severe pain with provocative maneuvers 
such as the McMurray, Apley, and Steinman tests or any 
patient with a locked knee are also likely surgical candi-
dates.6, 20 Patients with persistent symptoms after a period of 
conservative management should receive orthopedic consul-
tation for either arthroscopy or arthroplasty as appropriate.6, 

20 Operative options include partial meniscectomy, total 
meniscectomy, meniscal repair, and meniscal transplanta-
tion. A partial meniscectomy is by far the most common 
procedure preferred for centrally located radial tears, com-
plex tears away from the periphery, and degenerative tears.20

Peripheral tears that have good vascularity and subse-
quently a greater likelihood of healing are often better 
targeted by meniscal repair procedures. 6, 20 This includes 
longitudinal tears located peripherally, especially in young 
patients, and tears associated with ACL injury when repaired 
concomitantly.20 

Total meniscectomies are rarely performed considering 
the implication of increased stresses experienced by artic-
ular cartilage as well as early degenerative changes.6 Menis-
cal transplantation is usually considered after partial or 
total meniscectomy with persistent symptoms in younger 
patients that have reached skeletal maturity without 
arthritic changes of the knee.

CONCLUSION 

Meniscal injury is one of the more common musculoskeletal 
conditions and a frequent cause of knee pain. It is important 
for physicians to recognize meniscal pathology as a source of 
knee pain and not solely an MRI finding. Painful tears can be 
managed conservatively in certain circumstances as well as 
surgically with success. 
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Understanding Athletic Pubalgia: A Review
BRIAN COHEN, MD; DOMINIC KLEINHENZ, MD; JONATHAN SCHILLER, MD; RAMIN TABADDOR, MD

ABSTRACT 
Athletic Pubalgia, more commonly known as sports  
hernia, is defined as chronic lower abdominal and groin 
pain without the presence of a true hernia. It is increas-
ingly recognized in athletes as a source of groin pain and 
is often associated with other pathology. A comprehen-
sive approach to the physical exam and a strong under-
standing of hip and pelvic anatomy are critical in making 
the appropriate diagnosis. Various management options 
are available. We review the basic anatomy, patholophys-
iology, diagnostic approach and treatment of athletic  
pubalgia as well as discuss associated conditions such as 
femoroacetabular impingement.

KEYWORDS:  athletic pubalgia, groin pain, sports hernia, 
impingement

INTRODUCTION

Hip and groin pain has long been a diagnostic dilemma in 
athletes given the complexity of the anatomy and the mul-
tiple sources of pathology. Athletic pubalgia is increasingly 
identified as a source of pain in athletes as it is becoming 
more recognized and better understood. Originally termed 
“Gilmore’s groin” over 40 years ago, it has also been known 
as sportsmen’s hernia, groin disruption injury, sports hernia 
and, most recently, core muscle injury (CMI).1,2,3,4 The evo-
lution from “hernia” to CMI/athletic pubalgia stems from 
our developed understanding that there is no true hernia 
or deficiency from the posterior wall of the inguinal canal 
but rather an injury to the various structures that com-
prise the pubic aponeurosis.4,5,6 Athletic pubalgia can occur 
in isolation but often occurs in the setting of other hip and 
pelvic pathology which can make its diagnosis challenging. 
Although this is much more common in athletes, it can be 
seen in non-athletes and is referred to simply as pubalgia in 
this population.

ANATOMY AND PATHOPHYSIOLOGY

The pubic symphysis is believed to act as a fulcrum for 
the anterior pelvis and, according to Meyers, a majority of 
pathology stems from this fulcrum point.7 It is a common 
attachment site for the rectus abdominus and adductor 

longus which are confluent and form a sheath anterior to 
the pubis. The confluence of the rectus abdominus, the con-
joint tendon (formed by the internal oblique and transversus 
abdominus) and external oblique form the pubic aponeu-
rosis, which is also confluent with the adductor and graci-
lis. The rectus abdominus flexes the trunk, compresses the 
abdominal viscera, and stabilizes the pelvis for motion at 
the hip while the adductors stabilize the anterior pelvis. 
During athletics, a large amount of force occurs at the ante-
rior pelvis in which the pubic symphysis is its center. The 
opposing forces of the adductor longus directly against the 
rectus abdominus at the pubic symphysis fulcrum point are 
thought to be implicated as the origin mechanism of ath-
letic pubalgia. Therefore, when the rectus is weakened, the 
adductor longus pulls in an unopposed fashion. Typically 
this is from chronic or acute intense muscle contractions by 
the athlete while hyperextending and/or twisting the trunk. 
The inequality of forces acting on the anterior pelvis leads 
to tearing at the inser-
tion point of the rectus 
abdominus. (Figure 1) 
Athletic pubalgia is 
more common in males 
due to a narrower pel-
vis that cause greater 
shifts in force and 
less stability than the  
wider female pelvis.7 

Figure 1. Pathoanatomy of 

Athletic Pubalgia 7

The rectus abdominus and 

adductor longus muscles pull 

in the opposite direction. 

With injury to the rectus an 

imbalance in muscle forces 

occurs causing groin pain.

PATIENT HISTORY

Chronic lower abdominal and groin pain is increasingly more 
recognized in high-level athletes. Forces across the pelvis 
increase as muscle strength increases, which may explain 
why athletes are commonly affected. Activities that can 
lead to athletic pubalgia involve running, kicking, cutting 

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  O C T O B E R  W E B P A G E O C T O B E R  2 0 1 6 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   31

http://www.rimed.org/index.asp
http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2016-10.asp


SPORTS MEDICINE

and twisting movements, and explosive 
turns and changes in direction. In the United 
States, soccer, ice hockey, and American foot-
ball players are most commonly affected.1,8,9

Athletes usually present with the com-
plaint of exercise-related unilateral lower 
abdomen and anterior groin pain that may 
radiate to the perineum, inner thigh, and 
scrotum. Pain is mostly relieved with rest. 
However, even with resolution of symp-
toms after a period of rest, the pain often 
returns with return to play. Pain can occur 
gradually, but 71% of athletes will relate the 
recurrence to a specific event.1,9 This event 
can include trunk hyperextension and/or hip 
hyperabduction leading to increased tension 
in the pubic region. Kachingwe and Grech 
explained 5 signs and symptoms that they 
felt encompassed athletic pubalgia: “(1) a 
subjective complaint of deep groin/lower 
abdominal pain, (2) pain that is exacerbated 
with sport-specific activities such as sprint-
ing, kicking, cutting, and/or sit-ups and is 
relieved with rest, (3) palpable tenderness 
over the pubic ramus at the insertion of the 
rectus abdominus and/or conjoined tendon, 
(4) pain with resisted hip adduction at 0, 45 
and/or 90 degrees of hip flexion, and (5) pain 
with resisted abdominal curl-up.” 9

PHYSICAL EXAM

One should start palpation laterally at the 
inguinal ligament and work centrally to the 
pubic tubercle. It is important to include the 
pubic symphysis as osteitis pubis can often 
be present with athletic pubalgia. Exam find-
ings include tenderness at or just above the 
pubic tubercle near the rectus insertion or 
hip adductor origin on the affected side. Pain 
can also be elicited with resisted sit-up and 
hip flexion. There is no a bulge at the exter-
nal inguinal ring, or palpable true hernia. 
Valsalva maneuvers can occasionally repro-
duce symptoms. One should evaluate the adductor longus 
as a source of isolated pain by resisted leg adduction in both 
flexion and extension. This can also exacerbate the rectus 
abdominus symptoms. Adductor tenderness can be found in 
as many as 36% of athletes with athletic pubalgia.1 A sen-
sory exam should be performed as sensory disturbances and 
dysethesias in the lower abdomen, inguinal region, antero-
medial thigh, and genitals can be present with occasional 
entrapment of the iliohypogastric, ilioinguinal, and geni-
tofemoral nerves.19 Both hips must be examined for range 
of motion and provocative maneuvers to rule out isolated 

Athletic Pubalgia Test Maneuver Interpretation 

Resisted Sit up Patient supine, stabilizes the 
patient’s feet. Arms straight ahead 
and sit up is performed. Hold for 5 
seconds. .

A positive test is when the 
pain at rectus insertion is 
reproduced 

Single or Bilateral 
Resisted Leg 
Adduction

Patient supine, flex leg to 30°. 
Places hands on the medial aspect 
of the patient’s heel and instructs 
the patient to resist abduction . 
This can be done with isolated 
leg or simultaneously with 
contralateral leg 

A positive test is when this 
reproduces the  patient’s 
pain

Hip Test Maneuver Interpretation 

FADIR (Flexion, 
Adduction, Internal 
Rotation)

Patient supine, raises leg with hip 
flexed to 90 degrees and knee 
flexed to 90 degrees, adduct and 
internally rotates the hip 

Positive if pain, suggest 
femoral acetabular 
impingement, labral tear

FABER (Flexion, 
Abduction, external 
rotation) (also know 
as Patrick test)

Patient supine, flex knee to 90 
degrees, foot placed on opposite 
knee places one hand on opposite 
iliac crest to stabilizes pelvis 
against table, other hand placed 
on knee and externally rotates hip 

Positive if pain, suggest 
sacroiliac  disorder is pain 
posterior, if pain in groin 
suggest femoral acetabular 
impingement, labral tear, 
iliopsoas tendinits

Scour Patient supine , passively flex 
and adducts the hip and places 
the knee in full flexion, then 
downward force along the shaft 
of the femur is applied while 
passively adducting/abducting 
and externally/internally rotating 
the hip 

Positive is pain/catching/
clicking must note where  
in motion the symptom 
occur, suggest hip labrum, 
capsulitis, osteochondral 
defects, acetabular defects, 
osteoarthritis, avascular 
necrosisand femoral 
acetabular impingment 
syndrome

DEXRIT (Dynamic 
External Rotatory 
Impingement Test) 

Patient supine with contralateral 
hip flexed 90 degrees, affected 
hip flexed and brought through a 
wide arc of external rotation and 
abduction, and extension 

Positive if pain, suggest 
femoral acetabular 
impingement, labral tear

DIRIT (Dynamic 
Internal Rotatory 
Impingement Test) 

Patient supine with the 
contralateral hip flexed 90 
degrees, affected hip flexed and 
brought through a wide arc of 
internal rotation and 
adduction, and extension 

Positive if pain, suggest 
femoral acetabular 
impingement, labral tear

Table 1. Examination for Groin and Hip

findings of intra and extra-articular pathology that can coex-
ist with athletic pubalgia. (Table 1)

FEMOROACETABULAR IMPINGEMENT (FAI) 
AND OTHER ASSOCIATED CONDITIONS
Many disorders around the hip and pelvis can coexist with 
athletic pubalgia making diagnosis difficult. These include 
acetabular labral tears, adductor injuries, snapping hip syn-
dromes, iliopsoas tendonitis, osteitis pubis, and femoroace-
tabular impingement. (Figure 2) One must rule out a true 
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groin hernia, genitourinary and gynecological disorders, and 
intra-abdominal sources of pain that can mimic athletic 
pubalgia symptoms.

Recent literature has suggested a strong relationship 
between athletic pubalgia and FAI. Addressing one or the 
other independently may not resolve symptoms completely. 
Femoroacetabular impingement is defined as an abnormal 
contact between the femoral neck and the acetabular rim 
during terminal motion of the hip due to excessive bone 
on the acetabular rim, the femoral neck or both. 12 (Figure 
2 and 3) Limited range of motion associated with FAI can 
lead to compensatory patterns of movement around the pel-
vis and trunk.13 In a cadaveric study, Birmingham showed 
that cam morphology restricts hip motion and results in 
increased stress and motion on the pubic symphysis. This 
causes excessive strain at these joints and on the muscles 

that attach to them predisposing patients to athletic pubal-
gia.14 Therefore, treatment of FAI may normalize hip motion 
which can restore core and pelvic mechanics.15

Multiple studies have shown that the treatment of ath-
letic pubalgia alone may lead to poorer results and inability 
to return to play. Larson showed that pubalgia surgery alone 
allowed only 25% of patients to return to the previous level of 
sport, whereas arthroscopic treatment of FAI alone resulted 
in a 50% return to the previous level. However, when both 
conditions were surgically treated, 89% returned to sports.13 

Hammound reported similar findings with no patients 
returning to sport after athletic pubalgia surgery alone.15 

Proximal adductor tendonopathy is often associated with 
athletic pubalgia and FAI. One study showed that 94% of 
athletes with adductor-related pain had radiographic signs of 
FAI.10 Patients may also develop osteitis pubis, a stress injury 
to the perisymphyseal pubic bones secondary to increased 
strain on the anterior pelvis, and internal snapping hip syn-
drome, an iliopsoas tendinitis resulting from irritation of a 
tight iliopsoas tendon snapping over the iliopectineal emi-
nence as the hip moves from flexion to extension.1 Intra- 
articular hip pathology that may produce similar symptoms 
to athletic pubalgia include synovitis, loose bodies, osteo- 
arthritis, avascular necrosis and torn acetabular labrum.

DIAGNOSTIC IMAGING AND  
DIAGNOSTIC INJECTIONS 

Radiographic evaluation includes a standing anteroposterior 
(AP) pelvis and lateral hip radiographs. One should look for 
intra-articular disorders including FAI, arthritis, loose bod-
ies and acetabular dysplasia. Extra-articular pathology that 
may be visible on radiographs includes osteitis pubis, acute 
or chronic pelvic avulsion fractures/apophyseal injuries and 
fractures. Magnetic resonance imaging (MRI) of the pelvis 
is important to obtain for suspicion of athletic pubalgia and 
other already discussed pathology, although a dedicated hip 
MR arthrogram should be performed if there is specific con-
cern for hip pathology such as FAI and labral tears. Concern 
for athletic pubalgia should be specified in the history. Tears 
of the rectus abdominus on MRI are uncommon. When a 
tear is seen, it is essentially pathognomonic for athletic pub-
algia. Zoga found MRI to be 68% sensitive and 100% spe-
cific for rectus abdominus pathology when compared with 
findings at surgery. Rectus disruptions are seen as a cleft 
sign with increased signal on T2-weighted images at the rec-
tus abdominus/adductor aponeurosis. (Figure 4) Also, MRI is 
86% sensitive and 89% specific for adductor pathology and 
100% sensitive for osteitis pubis.16 

Diagnostic intra- and extra-articular injections of local 
anesthetic and/or corticosteroid can be helpful to make 
a diagnosis. This can be done either fluoroscopically or 
ultrasound guided. Injection of the hip joint followed by 
provocative maneuvers can be used to distinguish hip 
from pelvic pain. Continued pain in the lower abdominal/

Figure 2. Demonstration of a Pincer and Cam lesion 

(Reproduced with permission from the American Academy of Orthopedic Surgeons)

Figure 3. Common X-ray findings Associated with Athletic Pubalgia

Anteroposterior pelvic radiograph in a collegiate hockey player with clin-

ical examination consistent with intra-articular hip and athletic pubalgia 

symptoms reveals bilateral cam type de-formities (solid arrow), acetab-

ular retroversion (dashed curved line), and osteitis pubis (dashed arrow). 

Reprinted with permission from SAGE Publications, Thousands Oaks, CA. All 
permission requests for this image shoulder be made to copyright holder.
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adductor regions, despite an intra-articular injection, can 
help diagnose athletic pubalgia. Pubic symphysis injections 
can be performed when osteitis pubis is suspected. Pubic 
cleft and psoas bursal injections can also be performed for 
adductor and psoas-related pain, respectively. 

CONSERVATIVE TREATMENT

Rehabilitation with physical therapy is first-line treatment 
for most patients with athletic pubalgia. However, treatment 
should be individualized based on the level of the athlete, 
the length of time before the athlete is expected to return to 
play, and timing of sport season. (Figure 5) Physical therapy 
should include core strengthening and stabilization, resto-
ration of pelvic tilt and postural training. Increasing range-
of-motion of the hip should be done with caution in patients 
with underlying hip pathology/FAI as changes in the pelvic 
motion may increase the patient’s symptoms. Generally, 
conservative treatment should be attempted for 3 months 
before considering surgery. In-season athletes can trial a 
4-week period of rest. Pharmacological treatments include 
nonsteroidal anti-inflammatories and oral steroid taper. 
Injections include selective corticosteroid or platelet-rich 
plasma injections into the rectus abdominus and/or adduc-
tor longus origin. After this rest period, return to sport can 
be trialed. If pain continues, it is up to the athlete whether 
or not to return to play. Return to play is not believed to 
worsen the tear or the surgical results of repair.17 Paajanen 
compared nonsurgical treatment consisting of physical ther-

apy and corticosteroid injec-
tions with surgical treatment 
for athletes with chronic groin 
pain. Twenty-three percent of 
patients in the nonsurgical 
group crossed over into the 
surgical arm due to continued 
pain. Only 50% of the nonsur-
gical patients returned to sport 
at 1-year. At 1-year follow-up, 
97% of patients in the surgi-
cal group were pain free and  
returned to full sport.18

SURGICAL TREATMENT

If the athlete has continued 
pain despite a trial of nonsurgi-
cal management, surgery may 
be warranted. Athletes should 
be referred for evaluation to 
an orthopedic or general sur-
geon who is familiar with the 
recognition, treatment and 
management of athletic pub-
algia. Multiple operations and  

Figure 4. MRI of Pelvis

Magnetic resonance imaging of the hip and pelvis in 22-year-old 

Division 1 football player with left sided lower abdominal and proximal 

adductor related pain reveals a disruption of the distal rectus abdomi-

nus/adductor aponeurosis on the left (solid arrow).  

Reprinted with permission from SAGE Publications, Thousands Oaks, CA. All per-
mission requests for this image shoulder be made to copyright holder.

Figure 5. Algorthrim for Treatment of Athletic Pubalgia
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techniques including laparoscopic and open procedures exist 
which make it difficult to compare outcomes. Most tech-
niques have satisfactory results reported in the literature. 
Principles of operative management include reinforcement 
of the posterior wall and fixation of the rectus abdominus or 
conjoint tendon. Most also recommend adductor tenotomy 
when adductor pain and dysfunction is present. Femoroac-
etabular surgery should also be considered accordingly if 
recognized as a contributing issue, as previously discussed. 
A full return to sport is expected at about 6–8 weeks if an 
isolated athletic pubalgia repair is performed and 4 months 
if FAI surgery is concomitantly done.17 

SUMMARY

Though referred to as many names in the literature, chronic 
lower abdominal and groin pain without a true hernia is 
known as athletic pubalgia. It is most commonly seen in 
male athletes. The pathophysiology is based on weakening 
or tearing of the lower abdominal or adductor muscles and 
their opposing forces on the pubic bone. Symptoms include 
exercise-related unilateral lower abdominal and anterior 
groin pain that is relieved with rest. Examination shows 
tenderness at or just above the pubic tubercle near the rec-
tus insertion and pain with a resisted sit-up. Intra-articular 
hip, genitourinary, and intra-abdominal pathology, as well as 
gynecological sources of pain in women, must be ruled out. 
FAI has been shown to be associated with athletic pubalgia 
and addressing both pathologies may be necessary for com-
plete relief. Plain radiographs, pelvic MRI, and diagnostic 
injection should used to help make a diagnosis. Conserva-
tive treatment is the mainstay and physical therapy should 
be tried prior to any surgery. However, the timing and length 
of therapy should be individualized to the athlete. With fail-
ure of conservative treatment, referral to a specialist should 
be made for repair. Results of surgical treatment allow most 
athletes to return to play at 6 weeks.
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