
Sudden Cardiac Arrest in Athletes
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Sudden cardiac arrest survival rates can be improved
with decreased response times by trained target responders.

Source: Terry GC, et al. Sudden cardiac arrest in athletic medicine.
Journal of Athletic Training. 2001;36(2):205-209.

Sudden death in athletes can result from direct or indi-
rect causes. Direct causes are traumatic, such as closed-head

injury, while the major indirect cause is from an arrhythmia result-
ing in sudden cardiac arrest. In this article, Terry and associates
emphasize the importance of decreasing response time by a trained-
target responder to increase survival rates among athletes experi-
encing sudden cardiac arrest.

Sudden cardiac arrest in athletes is unusual, yet typically occurs
in the absence of pre-event symptoms. The majority of cases of
sudden cardiac arrest occur during or immediately after a training
session or athletic event. The primary causes of sudden cardiac
arrest are hypertrophic cardiomyopathy (36%); hypertrophic car-
diomyopathy-like structural changes (10%); anomalous origin of
the left main coronary artery (10%); other coronary anomalies
(9%); myocarditis (6%); ruptured aortic aneurysm (5%); tunneled
left anterior descending artery (5%); aortic valve stenosis (4%);
dilated cardiomyopathy (3%); and arrhythmogenic right ventricular
dysplasia (2%). 

Prevention of cardiac causes of sudden cardiac arrest should
include a thorough history and cardiac examination as part of the
preparticipation examination.1 Risk factors deserving of more thor-
ough evaluation, such as a 12-lead electrocardiogram and/or echocar-
diogram, include history of chest pain; shortness of breath or arrhyth-
mia; history of cardiac problems requiring medication; and family
history of death due to sudden cardiac arrest at a young age.

The effective treatment of sudden cardiac arrest depends on a
sequence of events known as a “chain of survival.” This chain
includes: 1) prompt emergency medical system activation; 2) early
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cardiopulmonary resuscitation (< 2 minutes); 3) early
defibrillation (2-4 minutes); 4) early advanced life sup-
port (< 8 minutes); and 5) late advanced life support. The
first 4 links are especially important to the sports medi-
cine team, and survival rates can be significantly
increased with prompt activation of this chain.

■■ COMMENT BY DAVID H. PERRIN, PhD, ATC
The chances of survival of a person experiencing sud-

den cardiac arrest declines by 5-10% each minute the
condition is left untreated. The most important compo-
nents of early treatment are early CPR and early defibril-
lation by a first responder trained in basic life support. It
has been reported that 95% of patients receiving defibril-
lation shock in the first minute of cardiac arrest survive.

Automated external defibrillators (AED) should be
readily available in every athletic medicine program.
The cost of a basic LIFEPAK 500 (Medtronic Physio-
Control, Redmond, Wash) AED is approximately $3000.
Terry et al recommend that the athletic medical staff,
including certified athletic trainers and team physicians,
be involved in target-responder training as a satellite tar-
get-responder group in the EMS plan of the school and
community. They further recommend that this plan
include availability of automated external defibrillators

that ensure response by the athletic medical team’s target
responders with an AED in less than 2 minutes. They
also recommend that the cost of the plan, to include
acquisition of AEDs, should be a financial project of the
university or school, and not a budget item of the athletic
department.

This paper is a further reminder of the importance of
a well-designed and rehearsed medical emergency plan
for every athletic care medical team. As related to sud-
den cardiac arrest, the first 4 components of this plan
should proceed with near simultaneous activation of
EMS with a practiced response time of less than 8 min-
utes to early advanced life support. Not all cases of
sudden death in athletes can be prevented, but team
physicians and certified athletic trainers must be prop-
erly trained and prepared to deal with the rare, but
potentially devastating occurrence of sudden cardiac
arrest in athletes.   ❖

Reference
1. American Heart Association. Cardiovascular prepartic-

ipation screening of competitive athletes. Med Sci
Sports Exerc. 1996;28:1445-1452.

How Does Position of 
Immobilization Affect 
Stability Following 
Shoulder Dislocation?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Immobilizing the arm in a position of
external rotation improved approximation of a
Bankart lesion and capsule to the glenoid in the
desired position following both initial and recurrent
shoulder dislocation.

Source: Itoi E, et al. Position of immobilization after disloca-
tion of the glenohumeral joint. J Bone Joint Surg Am. 2001;
83-A(5):661-667.

Historically, we have treated patients with
the assumption that the method and duration of

immobilization following anterior, traumatic shoulder
dislocation did not influence outcome. Itoi and col-
leagues now challenge that notion with a study using
MRI to assess the position of the labrum and capsule
with varying positions of arm rotation. They studied 19
shoulders including 6 with an initial anterior dislocation
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and 13 with recurrent dislocation. Patients were scanned
with the arm in an internally rotated position that corre-
sponded to the use of a sling with the forearm against the
abdomen. Next, they externally rotated the arm as far as
comfortably possible (mean, 35°) and a repeat MRI was
performed. If the MRI was performed more than 2
weeks out from initial injury, then intra-articular dye to
improve the MR resolution was used. The labrum and
Bankart lesion position relative to the glenoid neck,
including the amount of displacement, separation, and
lift-off were all assessed. The actual amount of shoulder
rotation was also assessed quantitatively by MRI.
Patients with bony Bankart lesions or no Bankart lesion
were excluded. 

In a position of external rotation, the shoulders had
significantly less separation and displacement of the
labrum and Bankart lesion. The capsule was found to be
better opposed along the anterior aspect of the glenoid
with a shorter, detached length. Basically, the labrum
and the capsule were closer to the normal anatomic posi-
tion. These results were statistically significant for both
acute and recurrent shoulder dislocations.

■■ COMMENT BY DAVID R. DIDUCH, MS, MD
Although young patients have a high likelihood of

recurrent anterior shoulder instability following disloca-
tion, not everyone develops further dislocations. Also,
some patients with chronic instability can spontaneously
stabilize. It is possible that some patients with either a
fresh or chronic Bankart lesion can somehow heal this in
a position that is functional, preventing further instabili-
ty. Itoi and colleagues in Japan have used the MRI to
document for the first time the position of these anterior
shoulder stabilizers as they relate to the rotation of the
arm following dislocation. They found that when the
shoulders were rotated an average of 35° externally,
which is where patients were able to maximally rotate it
within their degree of comfort, that the labrum and the
anterior capsule were much closer to their original
anatomic position. The external rotation tightened the
anterior capsule as well as the subscapularis, squeezing
any hematoma posteriorly in the joint and producing
improved coaptation against the glenoid neck. Also, the
Bankart lesion was less retracted medially along the
neck of the scapular as can be seen when it heals there
with an ALPSA lesion.

If we carefully look at the numbers, there is a lot of
variability, and the standard deviations are sizeable.
However, all of their measurements did reach statistical
significance. I think we can conclude from this that not
all patients will respond the same, but there seems to be
a measurable benefit to immobilize patients with the arm

in an externally rotated position if you look at the popu-
lation as a whole. How this is practically done is another
matter. Whether this produces a clinically measurable
decrease in the rate of recurrent dislocation is also anoth-
er matter. These are 2 shortcomings of the study that def-
initely need to be addressed as we try to apply this infor-
mation to our patient population. Nevertheless, this
paper does provide meaningful information, and if sup-
ported by other studies may well change the way shoul-
der dislocations are treated by all members of the sports
medicine team.   ❖

Groin Strains in Hockey 
Players—Strength or 
Stretch Problem?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Muscle strength proved to be more important
than flexibility in preventing muscle strains in hockey
players.

Source: Tyler TF, et al. The association of hip strength and
flexibility with the incidence of adductor muscle strains in
professional ice hockey players. Am J Sports Med. 2001;
29(2):124-128.

Adductor strains are among the most common
injuries sustained in skating athletes. In hockey

players, the powerful eccentric contraction of the adduc-
tor muscles during the skating stride places the muscle
group at high risk for injury. Other strength imbalances
are responsible for injuries in other sports, such as the
hamstring in sprinting athletes. The purpose of this study
was to determine if hip flexibility and surrounding mus-
cle strength are related to adductor strains in hockey
players. 

This is a prospective study of players on 1 NHL team
over 2 seasons. During preseason screening exams, hip
flexibility and strength measurements were recorded.
The team physician made the diagnosis of an adductor
strain. Injury was defined as any event that kept a player
out of practice, or a game, or that required medical atten-
tion. Hip strength was measured by an instrumented
manual muscle-testing device (Nicholas Muscle Tester).
Hip flexibility was measured by a goniometer.

Eighty-one players were tested over the 2 seasons
and 34 were cut from the team. Therefore, injury data
were available on 47 players. Eleven adductor strains
occurred in 9 players. Preseason hip adductor strength
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was equal right-to-left, but 18% lower in those with
injury than those without. Hip flexibility was not associ-
ated with adductor injury. 

■■ COMMENT BY JAMES R. SLAUTERBECK, MD
So how many times have we told our athletes to

stretch and stretch more so they will not “pull a mus-
cle?” So which is better, to stretch or to strengthen? I
believe both are important. This article demonstrates the
importance of strengthening the agonist and antagonist
muscles around the hip. 

In a sport like hockey, in which anaerobic, high-
speed, powerful bursts are common, the strength differ-
ences between large muscle groups are likely to become
quite relevant, especially as fatigue becomes a factor late
in the game. The important eccentric contraction of the
adductor muscle group is paramount to the skating
stride. Injury to the group is immediately evident as the
agility of the athlete is greatly affected. Some adductor
strains can end seasons or significantly decrease the
effectiveness of the athlete. 

Stretching still has many potential benefits for ath-
letes. Stretching has been shown to increase muscle
blood flow, thus increasing warmth and likely increasing
muscle recruitment. Muscle flexibility increases range of
motion and will increase power production. Therefore,
as in muscle strains, a balance of stretching and strength-
ening will likely produce the best results for the overall
health of our athletes.

However, for muscle strains we need to pay more
attention to the adductor strength and set up our off-sea-
son training programs to increase the strength of the
adductor muscles. This study should be remembered as
we counsel our strength coaches and athletic trainers as
to the importance of setting up balanced muscle
strengthening programs for injury prevention.   ❖

Preventing Patellar Tendinitis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In a prospective study, quadriceps tightness
was the leading predictor of athletes developing patellar
tendinitis.

Source: Witvrouw E, et al. Intrinsic risk factors for the devel-
opment of patellar tendinitis in an athletic population. Am J
Sports Med. 2001;29(2):190-195.

Patellar tendinitis symptoms are common in
athletes, and numerous intrinsic and extrinsic fac-

tors have been assessed for contributing to its develop-
ment. However, prospective studies are lacking, until
now. Witvrouw and colleagues from Belgium used a
captive audience of 480 students that were involved in
an aggressive physical education program that included
12-14 hours of sports per week. The physician and
therapist prospectively followed the patients after ini-
tial assessment. Numerous measures were obtained,
including leg alignment, any leg length discrepancy, Q-
angle, muscular tightness, muscular strength with iso-
kinetic testing, and history. Patients with a history of
prior patellofemoral problems were excluded. After
these exclusions plus any patients that were noncom-
pliant with the program, Witvrouw et al were left with
138 student-athletes who were followed over 2 years.
Sports participation was carefully documented as well
as any outside activities beyond the scope of the study. 

During these 2 years, 19 of the 138 athletes devel-
oped patellar tendinitis. This was diagnosed by ten-
derness and pain localized to the patellar tendon
insertion on the patella and was confirmed by ultra-
sound. Of all the variables measured, only muscular
tightness reached statistical significance. Those ath-
letes developing patellar tendinitis had quadriceps
flexibility of only 86° compared to those who did
not develop symptoms having a mean flexibility of
132°. A similar though less striking result was seen
for hamstring tightness with 84° vs. 101° for the
popliteal angle. Strength, Q-angle, alignment, gen-
der, and sports-specific activities all did not reach
statistical significance. 

■■ COMMENT BY DAVID R. DIDUCH, MS, MD
Patellar tendinitis is a common complaint of athleti-

cally active individuals. Although numerous intrinsic
factors have been assessed, such as leg alignment or
muscular imbalance, as well as extrinsic factors such as
variations in training surfaces, methods, or footwear,
little data exist that have been obtained in a standard-
ized, prospective fashion. Witvrouw et al are to be con-
gratulated for constructing a prospective study that, I
am sure, was difficult to perform with these large ath-
lete numbers over 2 years. The data appear convincing.
Athletes with quadriceps tightness definitely appear to
be at risk for developing patellar tendinitis. 

The take-home message is clear. During screening
physical exams, as well as at any opportunity that we
have, we should look for quadriceps tightness and, to a
lesser degree, hamstring tightness in our athletes. Those
should be addressed early with an appropriate stretching
program in hopes of preventing patellar tendinitis that
would cause them to miss participation.   ❖
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Surgical Technique 
Considerations for 
Osteochondral Grafts
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Osteochondral autograft transplantation
(OATS) is a surgical technique used for reconstruction
of cartilage defects or osteochondral defects in the knee.
This study characterizes the donor and recipient sites
with respect to articular cartilage contact pressure,
articular surface curvature, and cartilage thickness.

Source: Ahmad CS, et al. Biomechanical and topographic
considerations for autologous osteochondral grafting in the
knee. Am J Sports Med. 2001;29(2):201-206.

This study characterizes osteochondral donor
and recipient sites with respect to articular cartilage

contact pressure, articular surface curvature, and cartilage
thickness. Five fresh-frozen cadaveric knees were evaluat-
ed with stereophotogrammetry, and kinematic data were
obtained for flexion angles from 0-110°. Potential donor
sites in the intercondylar notch, lateral trochlear ridge, and
proximal-medial trochlear ridge demonstrated small areas
of low-contact pressure (relatively nonweightbearing).
However, donor sites in the distal-medial trochlear ridge
were completely nonweightbearing. The medial and later-
al trochlea curvatures best matched the medial and lateral
femoral condyle recipient sites. The intercondylar notch
donor sites best matched the curvature of the central
trochlea. The cartilage thickness for each of the donor
sites was very similar, with an average of 2.1 mm, while
the average thickness of the recipient sites was 2.5 mm. 

Ahmad and colleagues suggest graft harvest from the
medial or lateral trochlear ridge for femoral condyle
lesions in order to match surface curvature. They prefer
using the distal-medial trochlea area since this study
showed no weightbearing contact at all during range of
motion from 0-110°. For lesions in the trochlea, they
suggest using the intercondylar notch as the preferred
donor site.

■■ COMMENT BY STEPHEN B. GUNTHER, MD
Cartilage lesions that cause symptoms such as pain,

swelling, or locking may require operative treatment.
The clinical prognosis for these lesions depends upon
the size, depth, and location of the defect. Also, the
chronicity of the lesion and the quality of the surround-
ing cartilage are important. There are multiple surgical
options for treatment of chondral lesions such as abra-

sion arthroplasty, microfracture, autologous chondrocyte
implantation, autologous osteochondral transplantation,
and allograft implantation. This study evaluates the tech-
nical factors associated with matching donor osteochon-
dral plug autografts to minimize morbidity and maxi-
mize anatomic replacement of host anatomy. 

The surface contact area and pressure, measured with
stereophotogrammetry, demonstrate that certain areas
(intercondylar notch, lateral trochlear ridge, and proxi-
mal-medial trochlear ridge) have only limited weight-
bearing, and that the distal-medial trochlear ridge is com-
pletely nonweightbearing. This is important information
that will allow surgeons to minimize donor site morbidity
by avoiding graft harvest from weightbearing areas. Also,
Ahmad et al measured important clinical parameters for
matching surface contour and articular cartilage depth.
They therefore conclude that the best donor site for
femoral condyle lesions is the distal medial trochlear
ridge, and the best donor site for a central trochlea lesion
is along the intercondylar notch. These data compliment
another study in the same journal issue by Bartz et al,
which measured the topographic anatomical relationships
between condylar lesions and graft sites. They also con-
cluded that the most medial or lateral aspects of the
trochlear area adjacent to the intercondylar notch, which
they named “medial and lateral edge of the patellar
groove,” offers the best contour for osteochondral graft-
ing to the medial or lateral femoral condyle.1 ❖

Reference
1. Bartz RL, et al. Topographic matching of selected donor

and recipient sites for osteochondral autografting of
the articular surface of the femoral condyles. Am J
Sports Med. 2001;29(2):207-212.

Bone Bruises:
Do They Go Away?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients with MRI-confirmed bone bruises
associated with ACL tears were re-evaluated with repeat
MRI 2-5 years after their original injury. Most nonfocal
bone bruises completely resolved; however, focal lesions
(type III lesions) were still present on follow-up scans.

Source: Costa-Paz, M. Magnetic resonance imaging  follow-
up study of bone bruises associated with anterior cruciate lig-
ament ruptures. Arthroscopy. 2001;17(5):445-449.

Bone bruises, or trabecular microfractures,
are highly associated with ACL injuries and are said
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to be present in about two-thirds to three-quarters of
MRIs in patients with acute ACL tears. They were origi-
nally described and classified by Vellet and associates in
1991.1 They recognized the importance of characterizing
the bruises as either focal (geographic) or diffuse. The
present study by Costa-Paz and associates highlights this
important point. A cohort of 21 patients with isolated
ACL injuries with MRI-detected bone bruises and no
cartilaginous injury at the time of arthroscopy were stud-
ied. MRIs were repeated 24-64 months (average, 34) fol-
lowing the original injury and compared with the origi-
nal MRI. Bone bruises were characterized as diffuse
(type I), focal (type II), or with associated disruption or
depression of the normal contour of the cortical surface
(type III). On follow-up MRI, all type I lesions and
10/11 type II lesions completely resolved. However, all 5
patients with type III lesions had “. . .evidence of persis-
tent abnormality on MRI scans. . .” The clinical outcome
of the ACL reconstruction had no correlation with the
type of bone bruise or the results of the follow-up MRIs.
Costa-Paz et al conclude: “Although long-term clinical
implications of these findings are uncertain, a severe
occult osteochondral lesion sustained at the time of ACL
rupture seems to be persistent on MRI, even after a suc-
cessful outcome.”

■■ COMMENT BY MARK D. MILLER, MD
Although this study is limited by the relatively small

number of patients evaluated (21 patients and only 5 with
type III bone bruises), it does provide some helpful infor-
mation. The bone bruise is the result of an impaction
injury involving the middle third of the lateral femoral
condyle on the back of the tibia. When the ACL tears, the
knee actually subluxes or dislocates anteriorly and, much
like a Hill-Sach lesion in the shoulder, has an impaction
injury. Johnson and colleagues have shown us that focal
bone bruises are severe and result in local chondrocyte
death!2 Fortunately, nonfocal, diffuse bone bruises do not
have adverse outcomes. In fact, in a study published 3
years ago, we noted that these lesions completely
resolved as a result of gradual diffusion over a period of
2-4 months.3 What is interesting, and certainly merits
additional study, is the type III bone bruise. Perhaps this
is a sentinel lesion and may represent a knee that is at risk
for adverse sequelae down the line. Only additional study
and research will provide this answer.   ❖

References
1. Vellet AD, et al. Occult post-traumatic osteochondral

lesions of the knee: Prevalence, classification and
short-term sequelae evaluated with MR imaging.
Radiology. 1991;178:271-276.

2. Johnson DL, et al. Articular cartilage changes seen
with magnetic resonance imaging-detected bone bruise
associated with acute anterior cruciate ligament rup-
ture. Am J Sports Med. 1998;26:409-414.

3. Miller MD, et al. The natural history of bone bruises. A
prospective study of magnetic resonance imaging-
detected trabecular microfractures in patients with iso-
lated medial collateral ligament injuries. Am J Sports
Med. 1998;26:15-19.

Nitric Oxide and Tendon
Healing . . . Relevance to
Sports Medicine
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Nitric oxide expression was increased follow-
ing achilles tendon injuries and appeared to play a role
in stimulating wound healing and remodeling.

Source: Lin JH, et al. Temporal expression of nitric oxide
synthase isoforms in healing Achilles tendon. J Orthop Res.
2001;19(1):136-142.

Nitric oxide is a free radical that is involved
with tissue healing. It is expressed after injury in

many tissues including bone. Nitric oxide may be
involved in tissue remodeling by stimulating inflammato-
ry cell-programmed cell death (apoptosis), producing
angiogenic and vasodilatory functions, and stimulating
wound collagen production. This study was designed to
evaluate the expression of nitric oxide production in sur-
gically severed Achilles tendons in rats. Semiquantitative
polymerase chain reaction (PCR) and Western Blotting
were used to assess the gene expression and protein pro-
duction. Tissue healing was recorded on days 4, 7, 14,
and 21 after surgery to assess the inflammation, granula-
tion, and remodeling phases of tissue remodeling. 

Prior to injury, minimal if any nitric oxide synthase
mRNA, protein, or enzyme production was present.
After Achilles transection, nitric oxide mRNA, protein,
and enzyme production all increased. 

■■ COMMENT BY JAMES R. SLAUTERBECK, MD
Ligament and tendon injuries occur frequently in the

athletic population. Remodeling of injury ultimately
determines safe and effective return of athletes to sport.
Soft tissue remodeling is the process by which injury is
repaired. Control of this process will alter the quality and
quantity of repaired tissue. Understanding the remodel-
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ing process and the relationship to nitric oxide produc-
tion following injury may help to develop methods that
decrease healing time or increase quality of soft tissues
after injury. 

Many of the standard modalities including heat, ice,
and electrical stimulation effectively decrease morbidity
and facilitate early return after injury. However, if we
want to better influence remodeling of the injury to favor
repair, we must look more carefully at the molecular
aspects of the process. Gene regulation of inflammatory
mediators, matrix proteases, and collagen production
could alter the timing and effectiveness of tissue repair. 

Nitric oxide is a potent mediator of tissue repair that
is involved with the remodeling process at the molecular
level. Control of the nitric oxide production or delay of
its degradation will likely increase the effects of its pres-
ence. Further study in this area may bring us closer to
building stronger repaired tissues in a quicker fashion.
This could decrease the time after injury and return ath-
letes to sports sooner with stronger tissues and may add
another tool to the sports medicine caregiver’s bag.   ❖

Arthroscopic Acromioplasty
and the Distal Clavicle,
‘All in One’
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A retrospective review of 31 consecutive
patients undergoing simultaneous arthroscopic distal
clavicle excision and concomitant acromioplasty shows
remarkably good results with all patients satisfied with
their surgery and 22 of 25 athletes returning to over-
head sport activity.

Source: Martin SD, et al. Arthroscopic resection of the distal
aspect of the clavicle with concomitant subacromial decom-
pression. J Bone Joint Surg. 2001;83-A(3):328-335.

This study documents the functional outcome
associated with the arthroscopic approach to the

symptomatic AC joint in the presence of subacromial
impingement. The patients were reviewed from 1988 to
1991 during which 241 subacromial decompressions
were performed by Martin and colleagues. Thirty-nine
(or 16%) of these 241 patients underwent a concomitant
arthroscopic distal clavicle excision and made up the ini-
tial database for this study. Seven patients were lost to
follow-up, leaving 32 patients to be included in the retro-

spective review. The study used only simplistic measures
of shoulder symptomatology and patients were specifi-
cally asked whether they were satisfied with the result,
whether shoulder function had returned to its previous
level, and whether they would have the procedure again.
Functional strength testing showed no difference in
strength between the involved and uninvolved shoulders
postsurgery, but time to testing was not clearly identified.
No outcome-measurement tools were used, nor were
numeric pain scales such as the visual analog scale used.
Preoperative and postoperative radiographs were used
and showed evidence of hypertrophic ossification in 1
patient with mild pain on direct palpation of the AC joint.
No superior migration of the clavicle was noted in any of
the patients. The mean amount of distal clavicular resec-
tion was 9 mm (range, 7-15) on radiographic evaluation.

Their technique for such a demanding arthroscopic
procedure begins with a routine shoulder EUA and
glenohumeral arthroscopy in the lateral decubitus posi-
tion using an arthroscopic pump. Once glenohumeral
pathology was corrected (10 partial cuff and 2 SLAP
tears requiring debridement were noted), the subacromi-
al space was entered with the 30° scope posteriorly. The
lateral portal was used for acromial spur decompression
to the coronal level of the anterior edge of the distal
aspect of the clavicle. Once the undersurface of the distal
clavicle was burred level with the subacromial decom-
pression through the lateral portal, the 5.5 mm burr was
then switched to the anterior portal, while a 70° scope
was placed through the posterior portal to allow
improved upward visualization of the AC joint. Expo-
sure was enhanced by depressing the distal clavicle man-
ually during resection and switching the scope to the lat-
eral portal for a more direct view of the distal clavicle
excision.

■■ COMMENT BY ROBERT C. SCHENCK, Jr., MD
Little controversy remains over clinical decision-

making in the management of the AC joint in conjunc-
tion with symptoms of impingement. If the AC joint is
asymptomatic, it should be left untouched, or as Martin
et al recommend, only the osseous excrescences on the
undersurface of the joint need be removed. In addition,
exact delineation of symptoms attributable to the AC
joint should be made with specific radiographs of the
joint (50% underpenetrance with a 10° cephalic tilt on
AP radiographs), tenderness on direct palpation, tender-
ness on cross arm adduction, and a diagnostic lidocaine
injection (which was performed in 28 of the 29 patients
treated by Martin et al and was positive in all 28). Rou-
tine treatment of an asymptomatic AC joint has been
shown to decrease the overall success rate of an
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acromioplasty in the management of impingement syn-
drome. Once the decision is made to proceed with both
the distal clavicle and anterior acromial pathology, the
surgical approach is varied and ranges from all open to
combined approaches (arthroscopic acromioplasty and
open distal clavicle excision) to this reviewed technique
(arthroscopic distal clavicle excision and concomitant
arthroscopic acromioplasty). Nonetheless, one advan-
tage of an open distal clavicle excision lies in the ability
to test for impingement in the resected joint in cross-arm
adduction, which also allows for palpation of the under-
surface of the completed acromioplasty.

I found the technical aspects of the paper very useful
and was pleasantly surprised to find it published in the
Journal of Bone and Joint Surgery. Use of Martin et al’s
stepwise technique can be applied to the beach chair
position, which is more convenient for the routine shoul-
der arthroscopy. I would caution that the learning curve
for this combined approach will be surgeon-dependent,
and I would recommend having the patient in the beach
chair position for a straightforward conversion to an
open distal clavicle excision for the first 10-20 patients.
The orthopaedic surgeon should monitor fluid extravasa-
tion and surgical time in determining the need for aban-
doning an all-arthroscopic approach while gaining expe-
rience. Certainly, this all-arthroscopic approach is the
“next level,” but the surgeon should be cautioned to
ensure that an adequate decompression of the distal clav-
icle, especially posteriorly, is performed.   ❖

CME Questions
1. The ideal donor site for osteochondral graft harvest for a

femoral condyle lesion is:
a patella.
b. distal medial trochlear ridge/edge of patellar groove.
c. intercondylar notch.
d. proximal lateral trochlear ridge/edge of patellar groove.

2. Which of the following correctly describes the goals of the chain
of survival for successful management of sudden cardiac
arrest?
a. Early defibrillation in 2-4 minutes
b. Early defibrillation once at the hospital
c. Early defibrillation in less than 8 minutes
d. Early advanced life support once the ambulance arrives

3. Positioning the arm in external rotation following shoulder dis-
location compared to internal rotation was found to:
a. decrease the displacement of the labrum.
b. decrease the separation of the labrum. 

c. decrease the length of detached capsule. 
d. bring the Bankart lesion closer to its original anatomic position.
e. All of the above 

4. Hockey athletes at greatest risk for hip adductor muscle 
strains are:
a. athletes with tight adductor muscles.
b. athletes with loose abductor muscles.
c. athletes with strong adductor muscles.
d. athletes with weak adductor muscles.

5. Which factor was statistically correlated with the development
of patellar tendinitis?
a. Lack of muscle strength
b. Quadriceps tightness
c. High Q-angle
d. Leg length discrepancy

6. Focal ACL bone bruises with cortical disruption or depression
seen on initial MRI studies will appear as follows in follow-up
MRIs done 2-5 years later:
a. No injury or evidence of prior injury
b. A diffuse, enlarged, nonfocal area will be present in the

medullary component of the distal femur.
c. Persistent abnormalities (cartilage thinning or cortical 

depression) will be present. 
d. Advanced arthrosis is present in every case.

7. The production of nitric oxide:
a. increases after injury to the Achilles tendon.
b. decreases after injury to the Achilles tendon.
c. is unaffected by injury to the Achilles tendon.
d. None of the above

8. Decision making in performing a distal clavicle excision is best
described by which of the following clinical findings?
a. Radiographic findings of AC joint arthritis, regardless of 

symptoms
b. Superior shoulder pain resistant to conservative treatment
c. Local tenderness to palpation, pain on cross arm adduction, and

improvement with a differential AC joint injection
d. Subacromial excrescences in the area of the distal clavicle seen

at arthroscopy

Readers are Invited. . .
Readers are invited to submit questions or comments

on material seen in or relevant to Sports Medicine
Reports. Send your questions to: Robert Kimball,
Sports Medicine Reports, c/o American Health Consul-
tants, P.O. Box 740059, Atlanta, GA 30374. For sub-
scription information, you can reach the editors and
customer service personnel for Sports Medicine
Reports via the internet by sending e-mail to
robert.kimball@ahcpub.com.   ❖
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