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s this Fall newsletter goes to press, we have just received the results of elections 
on two fronts.  Tom McKinerny will take the helm as President of the American 
Academy of Pediatrics, and James Perrins has recently been selected as the AAP 

President-elect.  Stu Cohen was ratified as President of AAP District IX.  Tom, Jim and Stu 
take up their mantles as the faces and voices of perhaps the most influential child health 
organization in the country.  While AAP presidents don’t set policy or organizational 
direction independent of the AAP Board and membership, their representation of that 
policy and their expertise certainly influence both the direction and interpretation of 
those policies.  And whatever that expertise, it is channeled in service of the AAP mission, 
“to champion optimal physical, mental, and social health and well-being for all infants, 
children, adolescents, and young adults…and to support the professional needs of its 
members.”  

In the wake of the re-election of President Obama, and even the bitter battles over 
California propositions, my adult children and many friends and colleagues have expressed 
a certain amount of disgust at what has become of our democratic process.  So much 
so, that many are considered not going to the polls at all.  And while I agree that the 
political process has run afoul of private interests, political image consultants, Super-
PACs, and the 24 hour news cycle, there may yet be a silver lining to the sorry state 
of our political process, and one that creates opportunities for and openness to child 
advocacy.  In recent months, the distaste for the shameful demagoguery and vitriol that 
increasingly characterize American politics, has itself become a topic of conversation.   
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Those conversations often culminate in a yearning for an earlier time when public discourse 
about the issues was more highly valued than extremist views bent on exploiting fears and 
ignorance, and inciting divisions and reactions that are anything but constructive.

This occasional hankering after public discourse grants us the opportunity to be a voice 
for children in the context of our local, state and national political dynamic.  With the 
recent passage of legislation reforming the process of personal belief exemptions (PBE), 
one example where such discourse will be needed is the challenge for Pediatricians 
to engage in (or continue to engage in) rational discussion about the importance and 
appropriateness of vaccines for preventing a host of communicable diseases is.  And it is 
incumbent upon us to use our expertise to educate, elucidate, and inform our patients and 
the public about the continuing need for and importance of vaccines to ensure the health 
of prospective vacinees as well as the public in general.  

On November 14, 2012 a group of politically savvy communications professionals, known 
as The Center for the Next Generation, and backed by a host of national children’s 
experts including pediatricians, will launch a new campaign, Too Small to Fail.  A play 
on the “Too Big To Fail” mantra in support of super-sized financial institutions during 
the early days of the financial crisis, this nonpartisan movement intends to mobilize 
Americans in response to the serious challenges facing our nation’s children, and to 
stimulate a national discussion about the need to invest in young people so we can build 
a stronger future for our next generation.  As of the writing of this newsletter, I have no 
idea how successful this campaign will be, but I am hopeful that adding other voices to 
the chorus we as pediatricians have been singing for many decades will, indeed, inspire 
a recognition of how critical is the need to ensure that we raise our young people up to 
succeed.  In the same way that political pundits finally recognized that demographic 
changes in the US beg for a more enlightened approach to political agendas and diversity, 
I hold deep the hope that we will recognize that our future success as a nation, is in 
large part dependent on our ability to raise educated, respectful, honest, trustworthy, 
responsible citizens who can contribute to our economy and our wellbeing.
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CALENDAR OF 
EVENTS
AAP-CA2

December 12th - Wednesday

Board of Directors Meeting
6:30pm,
Children's Hospital Los 
Angeles

January 14th - Monday

Town Hall Meeting on 
Developmental Screening
6:30pm,

Thousand Oaks

February 4th - Monday

Advocacy Training
8:00am - 5:00 pm,

Washington DC
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SAVE THE DATE. . .

Advances in Pediatrics
AAP-CA2 CME

May 2nd - 5th 2013
Ceasars Palace Hotel & Casino
Las Vegas, Nevada

Registration will be opening soon.

visit http://www.aapca2.org 

for the latest news and information.

In some circles, messaging about the importance of children interprets their value as 
“human capital,” an economic term defined as “the abilities and skills of any individual, 
especially those acquired through investment in education and training, that enhance 
potential income earning.”  That rather sterile conceptualization of children’s worth has 
some meaning and merit from the perspective of those who require a business case 
for investing in children.  Moreover, the inextricable link between health and education 
creates further opportunities for us to expound on health and education as inviolable 
requisites in our planning and budget processes – at least as important as planning for 
the bridges, roads and freeway infrastructure that consume more funds and merit long 
range planning 20-30 years into the future!  And ensuring the quality and support of and 
collaboration with the workers who drive the healthcare system (that’s us) is at least 
as important as ensuring a work force of asphalt and masonry workers.  Whether or not 
you consider children as human capital, necessary to ensure this country’s economic 
success, they are, in fact, all that is potential and possible in our futures, and deserve 
more investment of every sort.  

Finally, while we’re on the topic of public discourse, and looking toward the future, I’d 
like to take the opportunity to express my gratitude not only for the opportunity to  
co-create the future of the AAP California Chapter 2 with you, but to acknowledge 
how well-positioned we are to take on that work.  Laura Mabie, the immediate  
past-president of the Chapter, made significant progress in reaching out to more Chapter 
members, moving key programs forward, such as Fit to Play and Learn, supporting  
physicians-in-training through resident research awards, and in setting our future 
direction by undertaking a comprehensive strategic planning effort.  During the summer, 
and later at our most recent Board meeting, and informed by that strategic plan, members 
engaged in dialogue and prioritization of objectives for the coming year.  While there is 
still some refinement to be done in specifying activities, we look forward to making 
progress in the areas listed below, and to solidifying the Chapter’s role as the professional 
home for pediatricians in our 7-county area. 

 Strategic Planning Goals Highlights of 2012 Objectives*

 Goal 1 
Deliver Valuable Member Benefits, 
Relevant to Pediatricians Locally

Begin building infrastructure to 
meet members’ needs for Part 
4 Maintenance of Certification 
activities
Create more networking opportunities 
Website enhancements including a 
searchable member registry

Goal 2
Elevate the Pediatrician’s Voice in our 
Communities and State

Expand Fit to Play and Learn
Support the LA Healthcare Provider 
Alliance for Children

Goal 3
Strengthen Infrastructure and Increase 
Organizational Capacity

Board member leadership training 
opportunities
Inventory and develop/update critical 
documentation (e.g., policies and 
procedures)

Goal 4 
Establish Sustainable Dues and  
Non-Dues Revenue

Membership incentive drive and value 
enhancements
Generate additional grant revenue

*  The full matrix of Strategic Plan goals and objectives can be found at aapca2.org
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ediatric Chronic Rhinosinusitis (CRS) is a very difficult disease to treat.  In 
the adult population the patients can tolerate aggressive medical management 
including: sinonasal saline irrigations, topical intranasal steroids, long term 

antibiotics, and oral steroid therapy.  However, due to patient age, tolerance, and compliance, 
this form of medical management can be unrealistic in the pediatric population, rendering 
the disease almost impossible to treat on a long term basis without surgical intervention.  
Traditionally, there has been a straight forward, if not limited algorithm for surgical 
intervention for pediatric CRS.  If the patient has been treated with multiple rounds of 
antibiotics (about 3-4/per year) with no true interval of relief of sinus symptoms, or they 
have persistent sinusitis for two months in spite of medical management, they would be 
considered to have CRS.  For the pediatric patient population, the pediatrician is hesitant 
(rightfully so) to keep a child on, what ends up being, year round antibiotics.  These 
refractory cases are referred to the otolaryngologist for further work up and surgical 
options. 

 In the past, the first surgical intervention was traditionally adenoidectomy.  Adenoidectomy 
is a technically easy procedure with very little risk and short operative time (usually 
about 30 minutes).  Simply removing the bacteria rich tissue from the nasopharynx does 
control the majority of sinusitis symptoms in this demographic.  In fact, a recent study 
found that 94.9% of the adenoid tissue in pediatric patients suffering from sinusitis 
contained a bacterial biofilm which was thought to contribute, if not be the root of, the 
disease.1

Some  pediatric patients are refractory to adenoidectomy and require something more.  
These are typically the children with severe allergic rhinitis, comorbidities (such as cystic 
fibrosis and Kartagener’s), and/or an immunocompromised state.  For these children, 
who have radiographic evidence of disease that is refractory to appropriate antibiotic 
therapy (three weeks), further surgical intervention is warranted.  In the past, only open 
surgical approaches  to the sinuses were realistic.  These approaches all involve a facial 
or intraoral incision, leading to significant post-operative pain and morbiditiy.  In the 
1980’s, endoscopic procedures were translated to pediatric sinus surgery, obviating 
the need for the open approaches (in most cases).  However, the surgeon must keep in 
mind that formal sinus surgery (even endoscopic) involves removal of bone from the 
midface.  It is intuitive that this could have long term ramifications with bony growth and 
development in this region.  

Balloon Sinuplasty:  
Minimally Invasive Sinus Surgery for the Pediatric Population

Alisha N. West, MD
Assistant Professor, Pediatric Head and Neck Surgery
David Geffin School of Medicine, University of California, Los Angeles

P
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in March.
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For many years we have looked for a middle of the road solution, an option that would 
yield results without the need for bony resection.  In recent years, a new instrument has 
been introduced modeled after balloon angioplasty techniques-- the balloon sinuplasty 
instruments.  In fact, more recently the smaller profile sinus balloons have been FDA 
approved for children.  In balloon sinuplasty, a sinonasal endsoscope is still used for 
transnasal placement of the balloon catheter; however, unlike formal sinus surgery, the 
balloon requires no bony removal for placement and use.  The guide catheter is placed into 
the natural sinus ostium, placement is confirmed using transillumination, and the ostium 
is dilated to 5-7mm depending on the patient’s age.  Following dilation, purulent mucus is 
typically encountered and can be flushed with irrigation through the catheter and sent for 
culture.  The entire sinus can then be irrigated with an antibiotic irrigation and cleared of 
disease, thus achieving similar results to endoscopic sinus surgery requiring only one hour 
of general anesthesia (compared to three with traditional sinus surgery).  Additionally, 
studies have shown that because there is very little manipulation of the tissue, there is no 
risk of post-operative scarring, obviating the need for a second anesthetic for a seven day 
post-operative debridement (required with all endoscopic sinus surgery procedures).
 
For the right patient, this minimally invasive procedure rids the patient of disease and 
eliminates the symptoms associated with CRS.  The only caveat is that the disease free 
interval for this procedure is limited to two years and some patients only have temporary 
relief of symptoms and disease.   However, it does allow the child some growth before 
anything more invasive is required.  Additionally, it is a very viable option for a patient 
with an acute isolated episode of sinusitis that is refractory to antibiotics; or pediatric 
patients that require sinus cultures for FUO or immunocompromised status.  Balloon 
sinuplasty is a welcomed addition to the surgical algorithm for CRS which can benefit a 
select population of pediatric patients.

1 Zuliani G. et al., Identification of adenoid biofilms in chronic rhinosinusitis. Int J. Pediatr   
 Otorhinolaryngol. 2006 Sep; 70(9): 1613-7. 
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It's Not Child's Play: Concussions in Youth

Christopher C. Giza, MD
Associate Professor of Pediatric Neurology and Neurosurgery
UCLA Brain Injury Research Center, David Geffin School of Medicine at UCLA
Mattel Children's Hospital - UCLA

early every week 
that one hears 
or reads a media 
story about a 

sports-related concussion 
in a high profile collegiate 
or professional athlete.  An 
estimated 1.6-3.2 million concussions annually in the United States, and nearly half 
occur in children or adolescents.1  While most individuals with concussions appear 
to recover fully with time, there are legitimate concerns about a subset who develop 
prolonged symptoms (the “miserable minority”), the potential for cumulative damage 
with repeated concussions, and the uncertain effects of these injuries on the developing 
brain.

A concussion is defined as a biomechanically induced brain injury characterized by signs 
and symptoms of neural dysfunction.2  It is increasingly recognized that this dysfunction 
is mediated through a pathophysiological cascade that alters cerebral function rather 
than macrostructural damage (i.e. damage visible on CT scans).  It has long been known 
that symptomatic and cognitive recovery from concussions occurs over time in most cases, 
suggesting that a major part of the dysfunction is reversible in normal circumstances.  

While there is some debate regarding the distinction between concussion and mild 
traumatic brain injury (mTBI), both entities constitute forms of brain injury.  Regardless 
of any agreed-upon definitions, it has been shown that use of different terms is associated 
with different perceptions, with the term concussion generally considered to be less severe, 
while mTBI is perceived as a more serious diagnosis.  The term concussion may generate 
less anxiety with parents/patients, but may also result in less compliance with medical 
recommendations.3 One important characteristic about concussion/mTBI sustained in a 
sports setting is the potential (and often the desire) for athletes to return prematurely to 
contact-risk activity, thus subjecting them to multiple or recurrent injury.

N
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Most research in sports-related concussions has been conducted in professional and 
collegiate athletes, with a significant amount of investigation into these injuries at the 
high school level also.  However, few comparative studies have been done,4,5 and almost 
no data exist at the level of junior high or younger.  In the absence of hard clinical 
data or well-defined treatment protocols, it is essential for the pediatric practitioner to 
understand the clinical management of, as well as the specific implications for repeat 
concussive injuries in a brain that is still maturing.

Long considered an injury of boys, it is true the majority of concussions occur in males, 
but this is driven largely by disproportionate male participation in high risk sports, 
such as boxing, football, ice hockey, rugby and wrestling.  However, in sports that are 
comparable across genders, such as soccer and basketball, the rates of concussion in 
females have recently been reported to be up to twice as high as in males.6,7  It is not 
currently known whether this is due to more accurate symptom reporting, gender-based 
biomechanical differences (lower neck strength has been implicated) or other biological 
distinctions (such as hormonal influences).

An increasing number of states (40 at last count) have introduced some type of youth 
concussion legislation that mandates young athletes suspected of concussion be removed 
from play until evaluated by a trained medical provider.   Most of these laws also 
include some type of required concussion education for the athlete and coach.  Already, 
pediatric providers are seeing an increase in the number of patients presenting to their 
practices (both primary care and specialty) with sport-related concussion.  While many 
adult medical providers have also begun to see some of these patients, it is critical that 
pediatricians remain abreast of current regulations, research and clinical guidelines as 
they refer to sport-related concussions in youth.

There are 4 main steps in the clinical care of the concussed athlete:

Recognize

Remove

Recover

Return

This article will review them and the evidence behind them, with particular focus on 
pediatric perspectives and on published evidence, where ever available.
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Recognize
The first step to any successful concussion management plan is recognition of the injury.  
While the symptoms listed above are known to any pediatrician, there is less awareness 
of these among coaches, athletes and parents.  Furthermore, since symptoms by nature 
are self-reported, there has long been a mentality to ‘tough it out’ – either not reporting 
symptoms or to play through symptoms for the betterment of the team.  

Common symptoms of concussion include headache (most common, over 90%), dizziness, 
nausea, light sensitivity, noise sensitivity, feeling ‘foggy’ or ‘out of it’, increased emotions 
and sleep disturbance.  Common signs of concussion include confusion, disorientation, 
amnesia, slurred speech, incoordination and vomiting.  Loss of consciousness, once 
thought to be a requirement for a diagnosis of concussion, is now recognized to occur in 
less than 10% of diagnosed cases.8

While individual symptoms of concussion are not specific, a constellation that includes 
some of the common symptoms listed above, in conjunction with a biomechanical force 
experienced by the head, should provoke suspicion of concussion.  This force can be a 
direct blow but it may also be an impulsive force transmitted to the head without direct 
head contact.  Pediatricians may play an important role in their local schools and athletic 
teams by helping to promote consistent education about the risks and consequences of 
concussion.  Athletic trainers, school nurses, coaches, parents 
and particularly teammates, when properly educated, 
can serve as an ‘early warning system’ for suspected 
concussions.

Validated tools exist to assist the clinician in diagnosing and 
following the clinical course of concussion.  The Sports 
Concussion Assessment Tool 2 (SCAT2) is a consensus-based 
test battery that is comprised of several validated measures.2  

The 4 validated measures within this battery are as follows: 

1. the Graded Symptom Checklist (‘symptom evaluation’) 

2. Maddocks score (for on field assessment)

3. Standardized Assessment of Concussion (SAC) 

4. Balance Error Scoring System (BESS, ‘balance examination’)

This form as well as instructions for its use can be downloaded without charge at  
http://bjsm.bmj.com/content/43/Suppl_1/i85.full.pdf.  These assessment tools may be 
use to assist in the diagnosis and management of sport-related concussion, in the context 
of a careful history, physical and neurological examination.  No assessment tool has 
sufficient sensitivity and specificity to act as a stand-alone diagnostic modality. 
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3.2 million concussions 
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United States...” 
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Remove
Once a concussion is suspected, the athlete should be removed from contact-risk activity.  
There is good evidence to support this management.  Athletes who have experienced 
a concussion are at greater risk for a subsequent concussion, particularly in the first 
10 days, loosely corresponding to the time window of symptoms.9,10  Reasons for this 
increased risk include ongoing cerebral pathophysiology that makes the brain more 
vulnerable, delayed reaction times that increase the possibility for sports-related injuries 
and slowed cognitive processing that can lead to impaired on field performance.  Of 
course, all of these potential causes may resolve if the athlete is protected during the 
window of vulnerability.  Other causes of increased risk may be athlete-dependent–genetic 
predisposition or aggressive style of play.  

Furthermore, athletes who have sustained multiple concussions tend to have more severe 
and longer lasting symptoms.9  This translates into a readily understandable rationale for 
most athletes (and coaches).  If the concussed athlete is allowed to recover, it  decreases 
the odds that he/she might make a playing error that results in further injury (to the 
individual or a teammate),  losing the game, or sustaining more prolonged symptoms that 
result in more missed playing time.  

Recover
It is well documented that the vast majority of individuals who have experienced a 
concussion will recover.  Symptom reports suggest that the average time to resolution of 
symptoms is 7-10 days, although earlier attempts to use formulaic classification systems 
have been replaced by more individualized management plans.  Furthermore, there is a 
subset of persons who take longer to recover or who develop chronic symptoms.  Dubbed 
by some as the ‘miserable minority’, this group may constitute 5-15% of patients.11

The first therapeutic step in recovery from sport-related concussion is to provide 
appropriate education, reassurance and symptom management.  This is a brief psychological 
intervention that explains to the athlete (and his/her family) that a concussion is brain 
injury (albeit a recoverable one), reviews the athlete’s specific symptoms and cognitive 
impairments and the expected course of improvement, emphasizes the need to prevent 
additional injury during recovery and provides recommendations for post-concussion 
activity below the level that might exacerbate symptoms.  This counseling may be supported 
with written materials available online through the Center for Disease Control’s  “Heads 
Up!” program (http://www.cdc.gov/concussion/HeadsUp/youth.html).  There is some 
evidence to suggest that even this brief intervention can reduce the likelihood of one 
developing chronic post-concussion symptoms by 15%.12
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The second step in the management plan is to recognize that acute signs and symptoms 
reflect underlying pathophysiological dysfunction.  While research studies with advanced 
neuroimaging techniques can detect underlying abnormalities with brain microstructure, 
metabolic function, and neural activation when comparing groups of uninjured vs concussed 
athletes, these modalities have not yet been validated as sensitive and specific clinical 
tools for either diagnosis of concussion or determination of ‘resolution’ of concussion in 
individual patients.  Currently, recovery is generally monitored clinically, through use of 
Graded Symptom Checklists, measures of neurocognitive function (including screening 
neuropsychological testing and computerized testing), medical/neurological history and 
serial examination.  Several studies have demonstrated that concussion recovery takes 
longer in high school athletes compared to collegiate athletes, and that younger patients 
may have ongoing cognitive impairment even after symptom resolution.4,5  Thus, it is 
equally important to monitor cognitive recovery as it is to monitor symptoms in pediatric 
patients.  There is limited data to refine management in kids younger than high school.

The third part of recovery management is recognizing potential risk factors for prolonged 
recovery.  Headache symptoms, particularly those consistent with migraine, are reported 
more often in patients who take longer to recover.  Other risk factors associated with 
prolonged recovery include prior history of concussion/TBI, post-concussive symptoms 
of fogginess, younger age and on-field loss of consciousness, amnesia or altered mental 
status > 5min.  Prior history of headaches, learning disability or attention deficit disorder 
may also be associated with longer recovery.  Patients with no risk factors who show 
prolonged deficits should be evaluated for alternative diagnoses and/or referred to 
specialty clinics for further evaluation. 

Lastly, there is no proven pharmacological management of symptoms during the early 
post-concussive period.  Because the symptoms are usually self-limited, excessive use of 
analgesics (even over-the-counter) should be discouraged so as to minimize the potential 
for medication-overuse (rebound) headaches. 
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Return
One distinct aspect of sport-related concussion is the desire to return to contact-risk 
activities after recovery (in most cases).  While the current trend in return to play (RTP) 
management is predominantly consensus-based, it is based on several assumptions:  
1) that acute symptoms reflect unresolved pathophysiology, 
2) that ongoing impairments signify increased risk for repeat concussion, and 
3) that any return to activity should only gradually expose the individual to risk after 
evidence of clinical recovery.

The consensus-based RTP guidelines require resolution of acute symptoms, at rest and 
with exertion, and off of medications.  

The guidelines then suggest 5 progressive steps, as follows:  
(Athletes have to complete each level without symptoms prior to advancing to the next2)

1. Gentle to moderate aerobic activity without movement – i.e. stationary bike 

2. Aerobic activity with movement added – running, swimming, jogging 

3. Addition of cognitive effort – sports-specific drills without contact risk

4. Full contact practice/training and finally 

5. Full contact competitive play.  

Usually the duration of each step is set at 24 hours, although some practitioners working 
with advanced (i.e. collegiate or professional) athletes use shorter intervals.  Given the 
evidence of longer recovery in high school athletes with concussions (see above), a 
reasonable recommendation for most pediatric patients would be 24-48 hours at each 
step.

In the minority of patients who have prolonged symptoms (>2-3 weeks), determining 
the appropriate level of activity can be challenging.  Certainly engaging in activities that 
exacerbate symptoms should be discouraged, but complete lack of physical activity may 
result in deconditioning, anxiety or depression as time goes on.  Some would recommend 
allowing gradually increasing physical activity without contact-risk (steps 1-2-3 above), 
as long as symptoms are stable or improving.  There is some evidence to suggest that 
intermediate levels of activity were associated with lower symptoms and higher cognitive 
performance than either complete lack of activity or premature return to full activity.13

Whether an athlete should be ‘retired’ from contact sports is also very difficult.  In any 
case, the primary task of the student-athlete is to LEARN, and so return to contact sports 
should be limited until the student is back to regular school attendance and performance.  
For student-athletes who show deterioration in their academic performance or have 
persisting cognitive complaints, formal neuropsychological testing may be helpful to 
determine appropriate educational interventions.  Repeated concussions with worsening 
symptoms or evidence of cognitive deterioration over time should be strong signs pointing 
to an athlete switching to a non-contact sport.
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Controversies and Myths
There are many areas of potential controversy, some based upon little or no data and 
some based on differing interpretations of existing data.  Here, we will quickly review 
some of these important points and try to clarify the current state of the science.

COCOON THERAPY:
A number of practitioners are endorsing a type of ‘cocoon therapy’, whereby the concussed 
athlete is completely restricted after injury, including little or no physical, cognitive or 
social activity.  This includes no reading, schoolwork, watching videos, texting or computer 
time.  While this likely originated in the restrictions on physical activity to protect the 
athlete from contact-risk or symptom exacerbation, it should be recognized that many 
athletes do recover spontaneously and quickly, and cognitive activity does not confer 
risk for further concussions.  Furthermore, any universal restriction may unnecessarily 
prolong recovery in these individuals, much as complete bed rest was found to prolong 
recovery from low back pain when used indiscriminately.   While it makes sense not to 
engage in levels of any activity that clearly worsen symptoms, there is NO evidence to 
support complete restriction of all types of activity in concussed athletes.  There is some 
clinical evidence (see above) that moderate levels of activity fare the best in the short 
term13.

HEADGEAR:
Parents or athletes looking at sporting equipment may be faced with numerous claims 
of headgear or specific helmets to protect against concussion.  While most types of head 
cushioning may dampen contact forces to the head, there is no evidence that headbands 
reduce the risk for concussion in non-helmeted sports like soccer or basketball, nor is 
there convincing evidence of a particular helmet being more protective against these 
injuries.   Other concerns about unproven headgear including giving the wearer a false 
sense of security and whether such gear presents any safety risk to athletes who chose 
not to wear it.

SUPPLEMENTS:
An increasing number of nutritional supplements are touting concussion-protective 
effects for athletes taking them.  While there are differing potential nutritional benefits 
from individual supplements, and some evidence in animal models that dietary therapies 
may protect against experimental TBI, no randomized controlled human studies have 
proven neuroprotective effects in sport-related concussion or mild TBI.

CHRONIC COGNITIVE IMPAIRMENT:  
Studies of professional boxing,14 football,15 soccer16 and horseracing17 show measurable 
cognitive impairments on neuropsychological testing related loosely to duration of 
exposure to the sport.  While these studies did not precisely quantify the number of 
concussions nor did they require a medical diagnosis of dementia, they do suggest that 
at high levels of athletic participation there may be a detectable risk for long-term 
problems.  Multiple studies in amateur, collegiate and high school athletes have shown 
inconsistent results.18,19  It is not yet known whether concussions are better tolerated 
in youth, or forces are less in youth concussions, or whether it takes longer to manifest 
the signs of chronic neurocognitive impairment.  Further investigations are necessary to 
better delineate these risks in youth athletes.
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SECOND IMPACT SYNDROME (SIS):
Classically described as malignant cerebral edema occurring after multiple concussions 
with incomplete recovery in between, and with a predisposition for youth athletes,20 the 
true incidence and etiology of cerebral swelling after mild TBI in unknown.  In any case, it 
is very rare, and critical attempts to review case reports in the literature have called into 
question its existence.21,22  Most of the reports are either missing clear documentation of 
second injuries, or report intracranial injuries beyond simple concussion, including small 
subdural hematomas.  A rare syndrome of severe brain swelling and clinical deterioration 
after youth concussion/mild TBI has been recognized, even after a single injury.23  It 
may be likely that malignant cerebral edema after mild TBI is triggered in susceptible 
individuals with a genetic predisposition, and this phenotype has been described in one 
pedigree of a family with a calcium channel mutation associated with familial hemiplegic 
migraine.24  Regardless of how this controversy plays out, it is still recommended to 
protect athletes from contact risk while they are symptomatic, as explained above because 
of the increased chance for repeat concussion and more prolonged symptoms.

DEMENTIA, DEPRESSION AND SUICIDE:
The moniker ‘chronic traumatic encephalopathy’ has been applied to a post-mortem 
diagnosis of abnormal protein deposition in the brains of contact sport athletes who have 
died prematurely due to accidents or suicide.  In retrospect, many of these athletes had 
cognitive or behavioral impairment or depression antecedent to their death.  However, 
these studies are all based on case reports, historical cases or small case series, so no 
good estimate for incidence or risks can be determined.25,26  Again, further work is needed 
to determine whether these individuals represent a subset of athletes with exceptional 
exposure, genetic predisposition or other concurrent risk factors, and whether these 
findings are generalizable to youth contact sports athletes.

Conclusions
In summary, exposure to contact sports and sport-related concussion is definitely a 
problem for pediatric and adolescent athletes.  Proper management of these injuries 
relies on 4 “Rs” – recognition of concussion, removal from risk for concussion, recovery 
and return to play.  Pediatric care providers should be knowledgeable about risk factors 
for concussion and for prolonged recovery, so they may properly advise patients and 
their families.  Brief psychological counseling with education and reassurance appear to 
reduce the likelihood for development of chronic postconcussive symptoms.   Removing 
the athlete from contact play may protect him/her from repeat concussions with longer 
impairment.  Symptoms, cognitive impairment and slowed reaction times are all clinical 
signs of ongoing cerebral dysfunction and should preclude the athlete returning to contact 
risk.  Once symptoms and neurological function have recovered to baseline, a gradual 
return to activity and play protocol is recommended by consensus.  Several published 
studies support a more conservative RTP protocol for youth athletes.  There are multiple 
areas of controversy in sport concussion, and future research investigations are critically 
important to better inform clinical care providers of optimal management, particularly 
in younger children and adolescents.
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ne-third of all eye injuries in the United States occur in children younger than 
17 years.  Often general pediatricians are on the “front line” of the diagnosis 
and management of these injuries.  With almost 10% of injuries resulting in 

significant visual impairment, it is crucial that pediatricians have a framework from 
which to evaluate these children. 

The evaluating physician’s goal should be to determine the extent of the injury by checking 
the child’s visual acuity, and inspecting the eyelid, adnexal region, pupillary reaction, 
and the globe itself. The following conditions are most commonly encountered with eye 
injuries:

Eyelid Lacerations
Can range from simple and superficial to deep and 
destructive.  Depending on the location, a high 
degree of suspicion for canalicular lacerations 
should be maintained.  Superficial injuries not 
located near the eyelid margin can be repaired 
in the pediatrician’s office or in the emergency 
department.  However, any laceration that is deep 
or in close proximity to the lid margin should be 
evaluated by an ophthalmologist who can asses 
the lacrimal system patency and approximate 
the eyelid margin appropriately to avoid eyelid 

notching after the wound heals.

Orbital Fractures
Often occur after facial or head trauma.  
Most orbital fractures in children are of 

the “trapdoor” type in that they can “swing closed” and entrap extraocular muscle or 
orbital fat.  Orbital fractures are not always repaired primarily; indications for repair 
include restricted ocular motility, persistent nausea and vomiting, or extreme pain.  
Surgical timing is controversial but can range from a few days after the injury to several 
weeks depending on the extent of the injury.  These patients are often treated with 
antibiotics, ice, and occasionally steroids.

Ocular Trauma in Children
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Traumatic Hyphema
Can occur with open and closed globe injuries and consists of red blood cells in the anterior 
chamber.  Occasionally hyphemas are large enough to view with the naked eye using a 
penlight.  Any patient with a hyphema should be urgently evaluated by an ophthalmologist 
in order to control increases in intraocular pressure, prevent secondary hemorrhage, and 
prevent blood staining. Patients with Sickle Cell Disease present a unique challenge 
because they have a higher propensity for re-bleeding, increased intraocular pressure, 
and ischemic injuries at lower eye pressures.  Patients with hyphema are often placed on 
bedrest and are treated with topical steroid cycloplegic agents, steroids, and glaucoma 
medications if necessary.  Aminocaproic acid has also been used by some clinicians to 
prevent rebleeding, but its use is not widespread.

Traumatic Cataract 
Can appear immediately after an injury or may develop several months or years later.  
Traumatic cataracts can be diagnosed by evaluating the red reflex in patients who have 
sustained ocular trauma.  Decreased visual acuity after trauma is often the first sign of a 
traumatic cataract.  Patients with traumatic cataract often eventually undergo cataract 
removal with intraocular lens implantation if the cataract is visually significant.

Traumatic Vitreous Hemorrhage or Retinal Detachment
Are forms of posterior segment injury.  These are often more visually significant and 
occur with more severe trauma.  Vitreous hemorrhage and retinal detachment should be 
considered in cases of poor vision with diminished or changed red reflex after trauma.  
Patients may complain of flashing lights or floaters.  These patients often require urgent 
surgery to clear the vitreous hemorrhage or repair the retinal detachment and the visual 
prognosis is often poor.

Ruptured Globe
Most commonly occurs after a penetrating injury.  A high index of suspicion for globe 
rupture should be maintained in all patients with penetrating or high-pressure injuries.  
Pupillary peaking, 360°subconjunctival hemorrhage, uveal tissue prolapse and diminished 
red reflex can all be seen.  In cases of suspected ruptured globe, no manipulation to the 
eyelid or globe should be performed.  Patients should be treated for pain and nausea and 
sent to an ophthalmologist urgently with a hard eye shield in place.  With any penetrating 
or lacerating injury, tetanus immunization or revaccination should be administered if 
indicated.  Surgical repair should be undertaken as soon as possible.



Traumatic Optic Neuropathy
Can occur after head trauma and can result in a wide range of visual acuities from near-
normal to “no light perception”.  Large case series have shown poor visual outcomes 
despite varying treatment modalities such as steroids, optic nerve sheath fenestration 
and optic nerve canal decompression.  Pediatricians should suspect traumatic optic 
neuropathy in children after trauma with vision loss seemingly out of proportion to the 
extent of anterior eye injury.  An afferent pupillary defect can also be elicited with a 
penlight in the office.

General guidelines for eye protection:
Pediatric ophthalmologists recommend protective eye-wear for all sports such as 
basketball, racquet sports, soccer and field hockey, as well as any full contact sports.  All 
chemicals and sprays should be kept out of reach of small children and caretakers should 
be reminded to practice safe use of common items that can cause serious injuries such as 
paper clips, pencils, scissors, and wire hangers.
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Tuberculosis Testing Methods

Kristina Adachi, MD
Pediatric Infectious Disease Fellow
Mattel Children's Hospital at UCLA

uberculosis is an ancient disease that dates back to antiquity and still remains a 
major global health problem even in this day and age.  Worldwide, particularly 
in resource-limited countries, tuberculosis continues to be a considerable source 

of morbidity and mortality.  Studies estimate that 2 billion people or one third of the 
world’s population have latent infections, 9 million develop active infection, and 2 million 
succumb to death from tuberculosis each year.  In the United States, the overall prevalence 
of active tuberculosis cases continues to decrease each year with only 3.64 cases per 
100,000 reported in 2010.   However, these declines have not been uniform among all 
segments of the population.  Given the continued threat that tuberculosis poses worldwide, 
providers even in this country must remain vigilant.  Thus, it is essential that pediatricians 
continue to identify those at increased risk, screen these patients accordingly, and also 
gain awareness of new tests that may aid in the diagnosis of tuberculosis infections.    

For more than a century, the only widely available test for Mycobacterium tuberculosis 
was the tuberculin skin test (TST).  While a positive TST could indicate possible infection 
with M. tuberculosis, this test has historically been fraught with several limitations 
including the need for proper administration and accurate test interpretation, and the 
occurrence of false-positives resulting from contact with nontuberculous mycobacteria 
or prior receipt of the Bacille Calmette-Guerin (BCG) vaccine.  To address some of these 
inherent problems with the TST, a newer assay, known as the interferon-gamma release 
assay (IGRA) was developed to help with the diagnosis of M. tuberculosis infections.  
The initial IGRA received FDA approval in 2001, which was then followed by the 
current IGRAs: the QuantiFERON-TB Gold® (QFT-G) in 2005, the QuantiFERON-TB 
Gold In-Tube® (QFT-GIT) in 2007, and the T-Spot® in 2008.  At the present, the two 
commercially available IGRA tests are the QFT-GIT and the T-Spot.  All of these IGRAs 
are blood tests that measure interferon-gamma production from T lymphocytes in response 
to stimulation from M. tuberculosis complex antigens.  Leukocytes in blood samples from 
patients are stimulated with antigens and controls, and results can be available within 
24 hours.  IGRA results are based on the amount of interferon-gamma released or the 
number of cells that release interferon-gamma.  Results are reported as positive (infection 
likely), negative (infection unlikely), or indeterminate (infection uncertain).  The reported 
sensitivity of IGRAs has varied considerably in published studies, but they have similar 
sensitivity to TSTs for detecting tuberculosis infection.  One of the benefits of the IGRAs 
is that they are considered more specific for Mycobacterium tuberculosis infection than 
the TSTs.  IGRAs have fewer false positives resulting from prior BCG vaccination or 
exposure to nontuberculous mycobacteria because the IGRA antigens used are not found 
in BCG or in most nontuberculous mycobacteria such as Mycobacteria avium complex.  
Unfortunately, similar to the TSTs, IGRAs cannot distinguish between latent tuberculosis 
infection and active disease, and a negative IGRA test does not completely exclude the 
possibility of tuberculosis disease.  
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While IGRAs are now widely used in adult populations often in place of the TSTs, the 
IGRAs have had less exhaustive testing in children.  Although more research is needed in 
pediatric patients, especially younger children, preliminary studies have validated the use 
of IGRAs in children 5 years of age and older.  In its most recent edition, the Red Book: 
2012 Report of the Committee on Infectious Diseases incorporates recommendations 
for appropriate usage of IGRAs in pediatric patients.  (Please refer to the table on the 
following page which references content from the Red Book’s Table 3.78).  As with the 
TSTs, usage of the IGRAs should be avoided in those considered low risk for tuberculosis 
infection.  For children, less than 5 years of age, the TST is still the preferred test.  Caution 
is advised with IGRA usage in these very young children because studies validating its 
usage in this population have been limited.  In general, IGRAs should be avoided in those 
less than 2 years of age, unless there is a high suspicion for tuberculosis disease.  However, 
an IGRA test would be preferred over a TST in the child 5 years of age or older, who has 
either received a BCG vaccine or is unlikely to return for the TST reading.  While routine 
usage of both TST and IGRA is not recommended, there are certain circumstances where 
administering both may be helpful to either confirm tuberculosis infection or rule out 
infection in cases complicated by concerns for false positives.  The negative predictive 
value of IGRAs in children has not been validated.  However, in general, if the IGRA 
is negative and the TST is positive in an asymptomatic child, the diagnosis of latent 
tuberculosis infection is considered unlikely.  The effect of live virus vaccination on IGRA 
results has not been studied, but theoretically, some vaccines may affect results.  Similar 
to existing recommendations for TST administration, IGRA tests should be done on 
the same day as live-virus vaccination or 4-6 weeks after in order to avoid possible 
interaction.  

Over the past years, significant progress has been made demonstrating the utility of 
IGRAs, leading to increasing acceptance of IGRAs as a possible alternative to the TST.  
Nevertheless, further IGRA studies are needed, particularly in the pediatric population.  
As with any new test, continued research endeavors will hopefully elucidate additional 
benefits and limitations of this innovative assay.  

For further details and recommendations regarding IGRAs, please refer to guidelines 
from the: Red Book: 2012 Report of the Committee on Infectious Diseases, the Centers for 
Disease Control and Prevention MMWR: Updated Guidelines for Using Interferon Gamma 
Release Assays to Detect Mycobacterium tuberculosis Infection—United States 2010, and the 
Centers for Disease Control and Prevention Tuberculosis website: http://www.cdc.gov/tb.
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Recommendations for Use of the Tuberculin Skin Test (TST) 

and Interferon-Gamma Release Assay (IGRA) in Children*

TST preferred, IGRA acceptable
Children <5 y of age**

**positive result of either test is considered significant in these groups

IGRA preferred, TST acceptable
Children 5 y of age who have received BCG vaccine

Children  5 y of age who are unlikely to return for TST reading

Situations where TST and IGRA should be considered:
Initial and repeat IGRA are indeterminate

Initial test (TST or IGRA) is negative and: 

Clinical suspicion for TB disease is moderate to high***

OR risk of progression and poor outcome is high***

Initial TST is positive and: 

>5 y of age and history of BCG vaccination

OR Additional evidence needed to increase compliance

OR Nontuberculous mycobacteria disease is suspected 
***IGRAs should not be used in children <2 years of age unless tuberculosis disease is suspected.  In children 
2 through 4 years of age, there are limited data about the usefulness of IGRAs in determining tuberculosis 
infection, but IGRA testing can be performed if tuberculosis disease is suspected.

*American Academy of Pediatrics.  Tuberculosis.  In: Pickering LK, Baker CJ, Kimberlin 
DW, Long SS, eds.  Red Book: 2012 Report of the Committee on Infectious Diseases.  Elk 
Grove Village, IL: American Academy of Pediatrics; 2012: pp. 736-759.
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ediatric Research in Office Settings (PROS) would like to thank and congratulate 
the physicians and practices that participated in the Secondary Sexual 
Characteristics in Boys (SSCIB) Study, the results of which was published in the 

November issue of Pediatrics.  The publication was announced Saturday October 20th 
at the NCE in New Orleans and received wide coverage in the national media including 
special articles in the NY Times, the Wall Street Journal, USA Today, and network news 
including CNN.  As acknowledged in the paper, we congratulate the California Chapter II 
participants:  Boulevard Pediatrics Medical Group, Children’s Health Center at UCLA, 
Loma Linda University Health Care, UCLA Manhattan Beach and West LA Pediatrics.

PROS received three large grants recently which are the following:

Renewal of the PROS Cooperative Agreement with the Health Resources and Services 
Administration Maternal and Child Health Bureau (HRSA MCHB) that provides core 
funding for the network infrastructure.   This is a three year grant that continues the 
long-standing relationship between PROS and the Bureau.

A new five-year grant from HRSA-MCHB and the Eunice Kennedy Shriver National 
Institute of Child Health & Human Development to create an EHR-based collaborative 
research group – Comparative Effectiveness Research through Collaborative Electronic 
Reporting (CER2) – that will link the new ePROS to other pediatric EHR-based research 
networks in Philadelphia, Boston, Cleveland and to a national family medicine EHR-
based network.  The focus of this award is to use EHRs on approximately 800,000 
children to do pharmacoepidemiological studies to determine long term side effects of 
medications such as atypical antipsychotics.

A new five-year grant to create the Center for Pediatric Practice Research and Learning 
(C-PRL), a national “center of excellence for practice-based research and learning” that 
will link PROS with the AAP’s Quality Improvement and Innovation Network (QuIIN) 
and with the Pediatric Research Consortium (PeRC) of the Children's Hospital of 
Philadelphia.  Only seven such centers have been created, and this is the only one to focus 
exclusively on pediatrics.  

PROS is currently recruiting for the Teen Driving Study, an important, but easy study 

PROS: 
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referring parents and teens to an informative, California specific, website which also 
encourages and provides an online teen-parent driving contract.  The study is to evaluate 
how the pediatrician can best deliver this proven intervention to prevent the driving 
tragedies we hear about in the news and from our families.

The EHR based practices throughout the nation are invited to join ePROS which will 
lead many of the studies funded by the grants listed above.  Joining is easy and the 
studies will be via the EHR process so the burden on the practices will be minimal.  The 
practices will have IT support and the studies will, of course, be HIPPA compliant, so no 
additional staff or expertise will be necessary.  The benefits of joining will be the ability to 
contribute important information about children and the practice of pediatrics without 
significant additional time or effort, and practice specific feedback on the information 
gathered for the studies.

Other upcoming studies include antibiotic use and parent satisfaction, obesity prevention, 
and child abuse recognition.  PROS also has an ongoing study about counseling teens 
about smoking cessation and social media, but needs practices with relatively high teen 
smoking rates.  Fortunately, most of our practices do not qualify, but if you have friends 
or colleagues who practice in high smoking areas, please refer them to PROS for this 
national study.

If you are interested in joining or want more information about the Teen Driving Study or 
ePROS, please go to www.aap.org/pros or email me at hwoo@mednet.ucla.edu


