
Is Routine Pathology Necessary
After Knee Arthroscopy?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A survey by the authors of 239 orthopaedic surgeons per-
forming arthroscopy and 93 O.R. nurse managers at regional hospi-

tals revealed that fewer than 10% sent all specimens routinely for
pathology, despite existing regulations. Most pathologists at the

same institutions, however, responded that all specimens are sub-
mitted.

Source:Kirkley A et al. The Cost-Effectiveness of Routine Pathology Con-
sultation in Knee Arthroscopy. Arthroscopy 1998;4:690-695

For many hospitals in the U.S. and Canada, routine histological
evaluation is required for any tissue removed at surgery. As

incentives increase for cost containment in health care, this practice
is being questioned or even disregarded. 

Kirkley et al examined the cost-effectiveness of routine patholo-
gy for tissue removed at 1,036 consecutive knee arthroscopy cases
and found that in only one case (PVNS) was the pathologist's inter-
pretation completely different from the surgeon's diagnosis and
likely to alter patient care.1 Three other cases of generalized syn-
ovitis identified surgically were specified as rheumatoid arthritis
upon histology. 

The average costs for histological analysis, including specimen
collection, processing, and pathologist fees, were $226.01 per case.
Thus, they propose that the estimated $234,147.00 in total costs that
would have been incurred by routine pathology examination of
these 1,036 specimens would not justify the single case of PVNS
with clinical implications. 

A survey by the authors of 239 orthopaedic surgeons performing
arthroscopy and 93 O.R. nurse managers at regional hospitals
revealed that fewer than 10% sent all specimens routinely for
pathology, despite existing regulations. Most pathologists at the
same institutions, however, responded that all specimens are sub-
mitted. 
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■ COMMENT BY DAVID R. DIDUCH, M.S., M.D.:
This study demonstrates effectively how an outdated

policy can result in unnecessary expense for a health
care dollar already squeezed too tightly. More important-
ly, the study effectively documents that in very few
instances does the histology provide information that
alters patient management. Specifically, only cases
involving synovitis-related diagnoses were the impacted
by the histological analysis.

Similar results have been noted from total joint
surgery.2-4 These studies all show, with large, convinc-
ing numbers of cases, that malignancy or occult diag-
noses that significantly alter patient management would
be missed on very rare occasions. These studies also
demonstrate that surgeon discretion is quite sufficient to
make the decision as to which cases require further his-
tological analysis. For arthroscopy, synovitis-related
diagnoses merit pathology review. Routine histology of
meniscal or articular cartilage specimens is an unneces-
sary expense. This paper provides the appropriate docu-
mentation to help change existing, outdated hospital reg-
ulations.
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Injuries in 
Collegiate Wrestling
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Wrestling injuries, although common, typi-
cally are not serious agrees with previous reports in the
literature.

Source: Jarret GJ et al. Injuries in collegiate wrestling. Am J
Sports Med 1998;26:674-680

Reviewing injuries statistics to gain insight into injury
data such as the severity and frequency of occur-

rence, mechanism of injury, and the distribution of
injuries within a team and within the season is an essen-
tial first step in analyzing the adequacy of injury preven-
tion programs and the need for restructuring existing
programs or creating new programs. 

"Injuries in Collegiate Wrestling" is an 11-year (1985
to 1996) review of wrestling injuries within NCAA
schools as reported by the NCAA's Injury Surveillance
System, a voluntary injury collection system sampling
15-20% of member schools representing all three divi-
sions and all four geographic regions of the NCAA. Dur-
ing the period surveyed, 800,000 athletic exposures*
occurred with an injury rate of 9.6 injuries per thousand
athletic exposures. This injury rate was second only to
spring football. The knee was the most commonly
injured joint. Competition had a significantly higher
injury rate than practice. Preseason and regular-season
rates were greater than postseason rates. Most injuries
were not serious with only 37.6% resulting in a week or
more missed from sport and only 6.3% resulting in
surgery. There was only one catastrophic nonfatal injury. 

■ COMMENT BY LETHA Y. GRIFFIN, M.D.:
The authors' conclusion that wrestling injuries,

although common, typically are not serious agrees with
previous reports in the literature.1,2 However, these data
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were collected prior to the infamous 1997-1998
wrestling season during which there were three
wrestling fatalities-all of which have been linked with
fluid restriction and other dehydration tactics used by
wrestlers to "make weight" prior to competition.

Since the occurrence of these tragic deaths, multiple
meetings with various governing bodies and safeguard
committees within the NCAA and the wrestling commu-
nity have led to the NCAA adoption for the 1998-1999
competition year of a Wrestling Weight Certification
Program which includes rule changes and a nutrition
education program. The program is based on the guiding
principles that follow:
• Any and all weight control practices that would

potentially risk the health of the participant should be
eliminated from wrestling. 

• The focus on the sport should be on competition, not
weight control. 

• Recommendations should be practical, effective, and
enforceable.
Rule changes implemented as a part of this program

include:
• Changing weight classes to 125, 133, 141, 149, 157,

165, 174, 184, 197, and 285,
• Establishing for each wrestler early in the season a

permanent, healthy weight class,
• Scheduling weigh-ins as close to match time as possi-

ble, including multiple weigh-ins for each day of a
multiple day tournament,

• Eliminating equipment and tactics used for rapid
dehydration such as self-induced vomiting, laxatives,
saunas, steam rooms, rubber suits, etc., and

• Requiring CPR and first aid training for all wrestling
coaches.
For additional information contact the NCAA

wrestling rules committee liaison at 913-339-1906. 
* An athletic-exposure is the unit of risk in the NCAA

Injury Surveillance System and is defined as one athlete
participating in one practice or competition.
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Little Lea guer's Shoulder: 
A Repor t of 23 Cases

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

Synopsis: A more appropriate "guideline for monitor-
ing young pitchers is on the basis of an actual pitch
count, recording pitches per inning or per week."

Source: Carson WG Jr and Gasser SI. The Little Leaguer's
Shoulder: Report of 23 Cases. Am J Sports Med 1998;26:575-
580

From a very large sports medicine clinic, the authors
reviewed 23 cases of painful shoulder in adolescents,

ranging in age from 11 to 16 years (average, 14 years),
who developed pain while playing baseball. Nineteen of
the 23 were pitchers, three were third basemen and one
was a second baseman. The consistent chief complaint
was always pain localized to the upper arm while throw-
ing hard. It occurred in various phases of throwing and
was not consistently present in any certain point of the
throwing motion. Only one patient had residual, aching
pain after throwing was completed. Physical examina-
tion consistently revealed tenderness to palpation over
the proximal humerus, specifically laterally, in the
majority of patients. Only six patients demonstrated any
weakness, and swelling was a very uncommon finding.
Radiographically the authors identified widening of the
proximal humeral epiphyseal plate of the affected
humerus when compared to x-rays of the opposite
asymptomatic side. Half of the patients also demonstrat-
ed some fragmentation, demineralization or sclerosis of
the proximal humeral metaphysis. 

Treatment consisted of rest from throwing for three
months on average. Subsequently 21 of the 23 patients
returned to playing baseball and throwing hard without
recurrence of any symptoms. The authors did not wait
until there was a normal radiographic appearance of the
proximal humerus to allow resumption of throwing, if
the patient had no symptoms. Only one patient devel-
oped premature closure of the physis. 

Because of the radiographic findings, the authors
likened the injury to an overuse, nondisplaced Salter-
Harris I fracture of the proximal humeral physis. Many
of the patients in this series, drawn from the greater
Tampa area, participate in athletic activities and throw-
ing sports year-round. The authors noted that many of
the papers reporting similar cases in the literature were
from Texas or California, which also can be considered
"year-round sports" states. Young athletes in these areas
can practice and throw all year, and even if the number
of pitching outings is restricted, overuse may occur from
excessive hard throwing. The authors state that a more
appropriate "guideline for monitoring young pitchers is
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on the basis of an actual pitch count, recording pitches
per inning or per week." 

■ COMMENT BY JAMES D. HECKMAN, MD 
This is by far and away the largest series of "little lea-

guer's shoulder" presented in the literature to date. The
authors have 23 well documented cases of a painful
upper arm caused by throwing hard. The injury seems to
occur at those positions on the field where hard throwing
is necessary (pitcher, third and second base). The clinical
picture is presented very clearly in this article. The radi-
ographic findings are less dramatic. The authors com-
pared external and internal rotation radiographs of the
proximal humerus with similar views of the opposite
shoulder. In about half of the cases there was very con-
sistent widening of the lateral proximal humeral physis
and some fragmentation or sclerosis of the proximal
metaphysis. In the other half, however, because of the
normally convoluted nature of the proximal humeral
physis, the radiographic findings were not that dramatic.
Thus, this is primarily a clinical diagnosis which can be
treated quite effectively by eliminating throwing for
somewhere between 1 and 12 months until the pain with
throwing does not recur. If adequate time is given for
recovery of the injured tissues, the players have been
able to go back to their previous level of competition
without a recurrence of the problem. 

Prevention of the injury in the first place is a more dif-
ficult issue. The condition is not that common and so it is
very hard to predict exactly who will develop the syn-
drome. Since it does appear to be related fairly specifi-
cally to hard throwing at specific positions on the field,
limitation of the number of hard throws over a given
period of time, theoretically, should minimize the prob-
lem. Much of the preventive work in this population has
been focused on elbow problems, and certainly the same
rules should apply and should generally be effective at
minimizing the occurrence of physeal injury about the
shoulder. Axe et al1 have recommended interval throw-
ing programs for little league baseball players which
need to be incorporated into the official rules of youth
baseball to minimize the risk of both elbow and shoulder
injuries in these young athletes. Physicians treating
young athletes should be strong advocates for imple-
mentation of these guidelines.

Reference
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val Throwing Program for Little League Aged Athletes.
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Effects of Cold and Com -
pression Dressings on Earl y
Postoperative Outcomes f or
the Ar throscopic Anterior
Cruciate Ligament Recon -
struction P atient
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The compression component of the cryo/cuff
compression dressing is the more influential portion of
cold and compression.

Source: Dervin GF et al. Effects of cold and compression
dressings on early postoperative outcomes for the arthroscop-
ic anterior cruciate ligament reconstruction patients. J
Orthop Sports Phys Ther 1998; 27(6):403-406

This is a prospective study in which 78 patients who
were treated with primary anterior cruciate ligament

reconstruction by the senior author between March of
1995 and January of 1996 were randomized into two
groups. The purpose of this study was to evaluate the
effects of cryo/cuff (Aircast, Summit, NJ) compression
plus cold versus just cryo/cuff compression. One group
had a cryo/cuff dressing applied with ice water, while the
other had a cryo/cuff applied with only room tempera-
ture water. Outcome measures included total wound
drainage, pain as recorded on a 100-mm, visual analog
scale at 24 hours (0=no pain and 100=worst possible
pain), and total intravenous (mg of morphine) and oral
(number of 30 mg codeine tablets) analgesic require-
ment. Time to discharge was also recorded. Results indi-
cated that there was no significant difference between
the two groups with respect to wound drainage, reported
pain, analgesic requirement or time in hospital. The
authors concluded that the compression component of
the cryo/cuff compression dressing is the more influen-
tial portion of cold and compression. 

■ COMMENT BY CLAYTON HOLMES, EDD, PT,
ATC

The authors have shown that the compression compo-
nent of the cryo/cuff device may indeed be more impor-
tant than the cold component. This may be applied more
broadly not just to postsurgical but perhaps to postinjury
treatment utilizing compression and ice as well. It has
long been held that cryotherapy is an effective means of
treating a variety of musculoskeletal injuries. This study

12 Premiere Issue



seems to indicate that, with regard to variables related to
swelling, the compression may indeed be at least as
important as cold. The authors also bring up an interest-
ing point: perhaps cold is at times detrimental. In fact,
previous literature has reported increases in swelling
secondary to cold treatment of uninjured ankles.1 Nerve
injury can result from cryotherapy as well.2,3 This line
of research has the potential to significantly affect the
way acute athletic injuries are treated. However, more
research needs to be done in this area before I would
suggest people move away from cryotherapy as part of a
treatment program for acute injuries. It is also important
to note, as the authors pointed out, Mindrebo and Shel-
bourne have demonstrated decreased calf venous out-
flow with the application of the cryo/cuff device.4 This
may imply that there is an increased risk of deep venous
thrombosis with the application of severe compression. 
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Knee Joint Accessor y
Motion Follo wing Anterior
Cruciate Ligament Allograft
Reconstruction
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The KT-2000 scores in each subject in the
braced group improved while the scores for the subjects
in the unbraced group became worse or stayed the same.

Source: Jenkins WL et al. Knee joint accessory motion fol-
lowing anterior cruciate ligament allograft reconstruction: A
preliminary report. J Orthop Sports Phys Ther 1998;
28(1):32-39

After treating patients for six years, the authors
believed that there was a difference in knee joint

accessory motion, as measured by KT-2000 results, fol-
lowing bone-patellar tendon-bone allograft reconstruc-
tion of torn anterior cruciate ligaments in patients who

had braces as compared to patients who did not have
functional braces postoperatively. "The purpose of this
retrospective study was to investigate the effect of func-
tional bracing on knee joint accessory motion with liga-
ment arthrometer testing during the first year postopera-
tively." The authors performed a retrospective chart
review and found eight patients whose KT-2000 results
had changed during the first postoperative year, with tib-
ial translation increasing by 2 mm or more. Five subjects
(3 males and 2 females mean age 21.2) had not worn
braces and three subjects (2 males and 1 female, mean
age 31.3) had received a functional brace called the
"Donjoy Defiance Brace"(Smith & Nephew Donjoy,
Inc., Carlsbad, CA) during the postoperative period. This
knee brace supposedly limits anterior tibial translation
throughout the range of motion with an emphasis on
limiting it particularly at knee extension. The same phys-
ical therapist performed all of the rehabilitation and per-
formed the KT-2000 studies. This examiner had estab-
lished reliability using this technique in a previous study.
The testing procedure was the traditional "manual maxi-
mum" done with the KT-2000. The reported results were
the differences between the involved and the uninvolved
extremity. The important finding of the study was that
the KT-2000 scores in each subject in the braced group
improved while the scores for the subjects in the
unbraced group became worse or stayed the same. 

■ COMMENT BY CLAYTON HOLMES,  EDD, PT,
ATC

The authors studied only eight subjects who met their
criteria of increased tibial translation of treated than 2
mm in the first postoperative year. The authors do not
discuss in great detail the rehabilitation and other vari-
ables in the patients' lives relative to differences in activ-
ities post-surgery. It is important to note that the authors
do imply that the patients were actually treated different-
ly in their rehabilitation post-surgery. They state that the
unbraced patients were "limited in rehabilitation activi-
ties of daily living and closed kinetic chain activities
using only body weight until they had three consecutive
months in which their KT-2000 scores were unchanged."
Later, they state that subjects in the braced group "were
limited in their rehabilitation to activities of daily living
and closed kinetic change activities using only body
weight until they received a functional brace." The
implication here is that those in the functional brace
were treated more aggressively. However, it is difficult to
know exactly what the subjects went through postopera-
tively. In addition, it is possible that instead of allowing
patients to be more aggressive, the brace actually made
patients more conscientious of their condition and they
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were actually more protective of the repair during some
critical phase of healing. I would caution the reader not
to apply these findings to the general population of post-
ACL reconstruction patients. In my experience, KT-
2000 results similar to the authors' findings do not occur
when autografts are used. Also, in my experience, the
effect of a post-surgical brace is negligible, and there is a
paucity of information in the literature indicating the
actual biomechanical effectiveness of a post-surgical
bracing. 

Effect of Shoulder
Ar throscop y on 
Deltoid Musc le Function 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Because loss of anterior deltoid is a most dis-
abling complication and a very difficult one to recon-
struct and reestablish, even using the arthroscopic tech-
niques, the surgeon must minimize the amount of bone
resection and realize that at least a partial release of the
deltoid muscle fibers will, in all likelihood, occur.

Source: Torpey BM et al. The deltoid muscle origin: histolog-
ic characteristics and effects of subacromial decompression.
Am J Sports Med 1998;26(3):379-383

In this article, the authors take an important histologi-
cal look at the deltoid muscle insertion onto the

acromion in an attempt to define its attachments to its
anterior and lateral aspects. The authors performed his-
tologic sections in cadaver shoulders of the anterior
acromion and showed direct and indirect attachments of
the deltoid muscle to the acromion. The direct tendinous
attachment inserts into the acromion at right angles to
the bony surface and is characteristic of Sharpey's fibers
histologically. The indirect tendinous attachment of the
deltoid onto the acromion has a predominance of colla-
gen fibers that blend obliquely into the surrounding
periosteum of the acromion. After identifying the two
fiber attachment types, the authors performed a hypo-
thetical arthroscopic acromioplasty of the anterior
acromion in cadavers. They found that after removal of 4
mm of bone, 41%of the direct fiber attachment of the
deltoid had been released. With a 6 mm acromioplasty,
69% of the deltoid had been released. 

■ COMMENT BY ROBERT C. SCHENCK, JR., MD
Shoulder arthroscopy has revolutionized both the

treatment and diagnosis of sports and degenerative
shoulder injuries. The technology of shoulder
arthroscopy, through direct visualization, has identified
pathologic shoulder conditions previously unrecog-
nized,1,2 and these arthroscopic techniques allow shoul-
der reconstructive techniques without extensive surgical
exposure. One particular advantage of arthroscopic tech-
niques has been to avoid the need for deltoid release and
repair. Certainly hypothetically, there is a significant
advantage to protecting the deltoid muscle origin on the
acromion.3,4,5 Historically, an open acromioplasty has
been performed with excellent results; however, this pro-
cedure requires exposure of the acromion with release of
the deltoid subperiosteally, performing the acromioplas-
ty and then subsequently repairing the deltoid origin.6,7
Open acromioplasty has excellent long term follow-up
and results; however, a small but significant complica-
tion of open acromioplasty is rupture of the deltoid
repair with loss of the most important forward flexor of
the shoulder - the anterior deltoid muscle. Thus, using
arthroscopic techniques to perform an acromioplasty
without release and subsequent repair of the deltoid
muscle theoretically should be advantageous. Nonethe-
less, many shoulder surgeons have suspected that
acromioplasty alone would release a portion of the del-
toid muscle. While Torpey et al acknowledge that the
exact clinical relevance of their findings in this paper is
not clear, it appears that even the arthroscopic technique
of acromioplasty with resection of as little as 4 mm of
bone may lead to detachment of a percentage of the del-
toid fibers attaching to the acromion. Therefore, at least
theoretically, a subacromial decompression even with
minimal bony resection will result in some degree of
deltoid release. Overzealous arthroscopic decompression
certainly could lead to a substantial amount of deltoid
muscle release in light of these findings. Clinically, after
an arthroscopic acromioplasty performed in a standard
fashion, patients appear to have a functional anterior del-
toid. Perhaps, partial release of the deltoid through the
arthroscopic approach does not change the envelope of
indirect and direct fiber attachments and allows preser-
vation of a properly functioning anterior deltoid.
Nonetheless, because loss of anterior deltoid is a most
disabling complication and a very difficult one to recon-
struct and reestablish, even using the arthroscopic tech-
niques, the surgeon must minimize the amount of bone
resection and realize that at least a partial release of the
deltoid muscle fibers will, in all likelihood, occur. 
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Magnetic Resonance 
Imaging of Acute 
Ankle Injuries
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Careful examination of the entire ankle and
subtalar joint, both in the acute and chronic setting, is a
significant clinical suggestion of this paper. 

Source: Tochigi Y et al. Acute Inversion Injury of the Ankle:
Magnetic Resonance Imaging and Clinical Outcomes. Foot
Ankle Int 1998;19(11):730-734

Twenty-four patients were studied in this series after
an acute inversion injury of the ankle. MR imaging

detected anterior talofibular ligament tears in 23, calca-
neofibular ligament lesions in 15, posterior talofibular
ligament lesions in 11, interosseous talocalcaneal liga-
ment lesions in 13, cervical ligament lesions in 12, and
deltoid ligament lesions in 8. There appeared to be a sta-
tistically significant relationship between the
interosseous talocalcaneal ligament lesion and symp-
toms of giving-way and limitation of ankle motion.

There was also a statistically significant relationship
between cervical ligament lesions and giving-way and
pain, as well as between the deltoid ligament lesion and
giving-way. The authors were not able to address the
association of clinical outcomes with the treatment
modalities because the varieties of treatments rendered,
as well as follow-up time, were not consistent. They
were, however, able to draw some fairly significant con-
clusions among the ligament injuries, their locations,
and persistent symptomatology. 

■ COMMENT BY JAMES P. TASTO, MD
This MRI study brought to our attention a surprising-

ly high incidence of ligamentous injuries about the ankle
and subtalar joint following acute inversion injuries. It is
apparent that the simple ankle sprain oftentimes involves
multiple ligamentous injuries about the ankle. Persis-
tence of symptomatology, including pain and giving-
way and feelings of instability, appears to be associated
with injuries to the interosseous talocalcaneal ligament,
the cervical ligament, and deltoid ligament. These are
lesions that generally are not brought to the attention of
the examiner but can result in some long-term disability.
Careful examination of the entire ankle and subtalar
joint, both in the acute and chronic setting, is a signifi-
cant clinical suggestion of this paper. We may also find
that the use of subtalar arthroscopy for diagnosis, as well
as treatment of some of the ligamentous injuries of the
cervical and interosseous ligaments, may play an
increasing role in the management of these disorders.
The paper did not address the appropriate clinical treat-
ment of these lesions and did not outline for us the rela-
tionship between clinical outcomes and treatment
modalities. It will be interesting in the future to see if we
can draw some conclusions relative to the appropriate-
ness of treatment of the ankle and subtalar joint in the
acute setting.
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CME Questions
Which of the following ligaments is located in the

subtalar joint?
a. anterior talofibular ligament
b. posterior talofibular ligament
c. interosseous ligament
d. anterior tibiofibular ligament
Although routine histological examination of all spec-

imens removed at arthroscopy is not indicated, it is
appropriate for cases involving a diagnosis of:

a. loose body
b. synovitis
c. meniscal tears
d. chondromalacia
The following is a true statement regarding injuries in

collegiate wrestling:
a) The injury rate during the season is low although

the post season injury rate is high.
b) The most commonly injured body part is the spine.
c) Joint dislocation is the most common injury seen in

wrestling.
d) Recent rule changes have been made to discourage

dangerous dehydration tactics used by some wrestlers.
e) The injury rate in collegiate wrestling has risen dra-

matically in the last 5 years.
Little Leaguer's shoulder syndrome is believed to be

caused by:
a. rotator cuff injury
b. a Salter-Harris I fracture of the proximal humeral

physis
c. a stress fracture of the midshaft of the humerus
d. bicipital tendinitis
In a study comparing the use of compression with and

without cold application to the knee underging ACL
reconstruction:

a. postoperative pain and wound drainage decreased
equally with and without cold

b. postoperative pain and wound drainage decreased
equally with and without compression

c. compression is better than cold at reducing postop-
erative swelling

d.  cold is better than compression at reducing postop-
erative swelling

When in the first year post-surgery, an allograft bone-
patellar tendon-bone ACL reconstruction fails, it may be
salvaged by:

a. an aggressive muscle strengthening program
b. electrostimulation treatments
c. functional bracing
d. none of the above

1) Deltoid muscle function at the anterior acromion is
important for:

a) shoulder abduction
b) shoulder forward flexion
c) shoulder internal rotation
d) shoulder joint stabilization

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: Robin Mason—Reader Ques-
tions, Sports Medicine Reports, c/o American Health
Consultants, P.O. Box 740059, Atlanta, GA 30374. For
subscription information, you can reach the editors and
customer service personnel for Sports Medicine
Reports via the Internet by sending e-mail to
robin.mason@medec.com. You can also visit our home
page at http://www.ahcpub.com. We look forward to
hearing from you. ❖i
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