
What’s your Diagnosis?

In this feature, AAOS Now publishes 
a series of images, challenging readers 

to diagnose the condition depicted. The 
images for this month’s challenge were 
submitted by John M. Purvis, MD, who 
provided the following information:

The patient is a 14-year-old healthy 
girl who was seen for mild idiopathic 
scoliosis. A standing lateral radiograph 
was taken and revealed an abnormality 
of the T-12 vertebra (Fig. A). The patient, 
however, had no symptoms of back pain, 
fever, or systemic illness. What is the 
cause of this “vertebra plana?”

Do you have a challenging case you’d 
like to submit for publication? Email a 
short case description and any accom-
panying images to aaoscomm@aaos.org 
Find the answer to this month’s chal-
lenge on page 55.          NOW

(A) Initial standing lateral spliced radiograph suggests an abnormality of 
the T-12 vertebra. Lateral lumbar (B) and thoracic (C) radiographs appear 
normal. A

B C

conditions—including hydration 
and heat injury—should not be 
treated by allowing the athlete to 
push through. Concussion is simi-
lar. We need to take it seriously and 
not push the athlete back into the 
game.”

Changing the culture
When a concussion occurs, the 
affected brain tissue requires in-
creased glucose (nutrients), blood 
flow, oxygen, and rest to recover. 
If the body isn’t given a chance to 
deliver these critical elements to the 
neural tissues, additional injury is 
possible.

“A tenuous equilibrium develops 
between glucose use and glucose 
delivery, and during this time the 
tissue around the area of injury 
remains susceptible to further in-
jury,” said Dr. Moorman. “This 
‘concussion penumbra’ is similar 
in some ways to the ischemic pen-
umbra that occurs following an 
ischemic stroke.

“Previous severity of concus-
sion scales weren’t all that useful. 
Practitioners—trainers and team 
physicians—had more leeway in 
using their personal judgment and 
experience to decide whether a 
player should be allowed to return 
to play. In several cases—particu-
larly at higher levels of play—the 
seriousness of the injury may have 
been downplayed,” he continued.

A series of international sympo-
sia on concussion in sports resulted 
in the Zurich Guidelines, a con-

sensus statement on concussion in 
sports. The most recent statement 
(2009) states that players should 
be graded on a simple yes/no scale: 
either the player suffered a concus-
sion or didn’t.

“The National Collegiate Ath-
letic Association (NCAA) has ad-
opted a concussion management 
plan that’s based on the Zurich 
Guidelines, so if a player sustains  
a concussion during a game, he  
or she doesn’t go back,” said  
Dr. Moorman. 

Subjective symptoms
Determining whether a player has 
sustained a concussion is  
challenging.

“Concussion has an injury pat-
tern that’s characterized by subjec-
tive symptoms,” he said. “Ortho-
paedists are used to making deci-
sions based on objective data, and 
it’s very difficult to get objective 
data on a patient who’s sustained a 
concussion.”

Based on the Zurich Guidelines, 
a staged approach should be used 
to determine whether a player has 
sustained a concussion, starting 
with the new Sport Concussion As-
sessment Tool 2 (SCAT2).

“At Duke, we use a variant we 
call the Pocket SCAT,” Dr. Moor-
man explained. “The first section 
includes a grading scale for various 
symptoms, covering things such 
as loss of consciousness, amnesia, 
headache, neck pain, blurred vi-
sion, nervousness, or anxiety.

“The second part contains a 
memory function test, with ques-
tions such as, ‘What venue are we 
at today?’ and ‘Who scored last?’

“The last part looks at balance 
and coordination. We’ll have a 
player stand heel-to-toe, hands on 
hips with eyes closed, and maintain 
stability for 20 seconds. We count 
the number of errors—such as 
opening the eyes or moving out of 
position—that the player makes. If 

a player makes five or more errors 
in 20 seconds, he or she probably 
has a concussion.”

A sideline physician who sus-
pects that the player has a concus-
sion generally goes through the 
whole Pocket SCAT. “The cumula-
tive score is important, but is sub-
ject to interpretation of the sideline 
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The importance of a  
concussion baseline
Research presented at the 2011 annual meeting of the AOSSM un-
derscored the importance of having athletes take the SCAT2 test 
prior to the start of a playing season. According to presenting re-
searcher, Anikar Chhabra, MD, of The Orthopaedic Clinic Associa-
tion in Phoenix, Ariz., “Our results showed that otherwise healthy 
adolescent athletes do display some variability in results, so estab-
lishing each player’s own baseline before the seasons starts and then 
comparing those results to test results following a concussion leads 
to more accurate diagnosis and treatment.” 
 Dr. Chhabra’s study involved 1,134 athletes (872 males, 262 fe-
males; average age, 15 years old) who participated in interscholastic 
athletic teams at 15 different high schools in the Phoenix area. Each 
participant answered a brief questionnaire on concussion history and 
took the SCAT2 test.
 At baseline, female athletes scored significantly higher on the 
SCAT2 total score compared to male athletes; athletes with a prior 
history of concussion scored significantly lower than athletes who 
had never sustained a concussion.
 “The data show how the SCAT2 scores can be used and interpret-
ed as a sideline concussion tool and as an initial baseline analysis. 
With concussions accounting for approximately 9 percent of all high 
school athletic injuries, accurately using assessments like SCAT2 to 
quickly determine an athlete’s return to play probability is critical to 
long-term athletic and educational performance,” said Dr. Chhabra.
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