
Arthroscopic Drilling for the
Treatment of Osteochondral

Lesions of the Talus
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Preservation of the partially attached 
osteochondral fragment is beneficial and transmalleolar drilling 

of the stage II osteochondral lesions of the medial talar dome,
using an arthroscopic technique, is less invasive than the open

transmalleolar approach.

Source: Kumai T, et al. Arthroscopic drilling for the treatment of osteo-
chondral lesions of the talus. J Bone Joint Surg Am 1999;81:1229-1235.

Osteochondral lesions of the talar dome are often a
source of persistent pain after a sprain injury of the ankle in the

athlete. Controversy exists with regard to the treatment of stage II
lesions as defined by the Berndt and Hardy classification.1 A stage
II lesion has an osteochondral fragment that is only partially
detached from the talar dome. More severe stage III and IV lesions
with complete detachment of the fragment can be treated with
debridement of the detached fragment and drilling or curettage of
its base; however, particularly with medial lesions, most authors
feel that with stage II lesions it is better to preserve the articular car-
tilage, if possible.

In this study, Kumai and colleagues treated 18 ankles in 17
patients with transmalleolar drilling of a stage II osteochondral
lesion of the medial talar dome. The patients’ mean age was 28
years. They were followed for a minimum of two years and in all 18
cases the symptoms improved and for 13 ankles the results were
considered good and for five they were considered to be fair. Most
important, all patients younger than 30 years of age had a good
result. In most cases, an improvement in the appearance of the
lesion radiographically could be demonstrated as well, particularly
again in the younger patients. Those treated within about six
months of the injury seemed to do better than those whose treat-
ment was delayed for up to a year. Kumai et al conclude that preser-
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vation of the partially attached osteochondral fragment
is beneficial and that transmalleolar drilling of these
stage II osteochondral lesions of the medial talar dome,
using an arthroscopic technique, is less invasive than the
open transmalleolar approach, allowing the patients to
resume daily activities and sports much earlier. Kumai
et al found the procedure to be effective and useful in
young patients, especially those who had not yet under-
gone closure of the epiphyseal plate. Kumai et al feel
that preservation of the partially attached osteochondral
fragment is beneficial in these patients.

■ COMMENT BY JAMES D. HECKMAN, MD
Controversy exists about the treatment of medial stage

II talar dome lesions. It is frustrating at the time of
arthroscopy to find a partially attached, large medial osteo-
chondral lesion, particularly in a young person, because
removing the lesion and osteotomizing the medial malleo-
lus to drill the defect seems so destructive when one is try-
ing to restore a fibrocartilaginous healing response. One
other alternative would be prolonged cast immobilization.
Canale and Belding2 have recommended that 6-8 weeks of
cast immobilization may lead to resolution of symptoms in
many of these patients. Another surgical approach has
recently been described by Ferkel and others3 in which a

retrograde transtalar approach is used to drill the osseous
bed of the osteochondral defect from below, leaving the
articular cartilage intact.

The technique reported in this paper is simple and
straightforward and seems to have produced good results,
particularly in young patients. A 1 or 1.2 mm Kirschner
wire is drilled across the medial malleolus and into the
osteochondral defect of the medial dome of the talus. By
dorsiflexing and plantar flexing the ankle, different parts
of the lesion can be drilled in this fashion. While there is
some risk of breaking off the Kirschner wire and the
drilling obviously does at least minor damage to the artic-
ular surface of the opposing tibial axillary surface, the
clinical results in this relatively small group of patients
seems to confirm its effectiveness. Mature osteochondral
lesions such as these will be persistently symptomatic
unless treated in some fashion, and this technique seems
to provide a viable and effective solution.   ❖
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Certified Athletic Trainers
in Secondary Schools:
Report of the Council on
Scientific Affairs, AMA
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Certified athletic trainers, working under the
direction of the school’s volunteer physician, can fill the
need for ongoing prevention, emergency care, and reha-
bilitation of athletic injuries in high school athletes.

Source: Lyznicki JM, et al. Certified athletic trainers in sec-
ondary schools: Report of the Council on Scientific Affairs,
American Medical Association. J Athletic Training 1999;
34(3):272-276.

Lyznicki and colleagues emphasize the need
for greater medical coverage for our large group of

high school athletes (estimated to be 6 million). At pres-
ent, the prevention, recognition, and initial emergency
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care of the injured high school athlete often falls on the
shoulders of the team’s coach. However, only 28 states
require educational programs in sports first aid and safe-
ty for high school coaches. The National Athletic Train-
ers Association (NATA) estimates approximately 1.3
million high school athletes (1 in 5) are injured each
year, and while 70-75% of these injuries are minor
(sprains, strains, and contusions), the risk of catastrophic
injury in high school sports has been estimated to be 1 in
every 100,000 participants.

Prompt recognition of an injury with execution of
appropriate emergency procedures can reduce the
injury’s long-term effects and shorten recovery time.
Volunteer physicians attend most high school football
games and are often present at basketball games. How-
ever, Lyznicki et al remind us that 60% of all injuries
occur during practices, and it is typically impossible for
these volunteer physicians to be at all practices. Certified
athletic trainers, working under the direction of the
school’s volunteer physician, can fill the need for ongo-
ing prevention, emergency care, and rehabilitation of
athletic injuries in high school athletes. However, finan-
cial constraints often limit the ability of a school to hire a
certified athletic trainer as part of the athletic staff. In a
1996-1997 survey of the National Federation of State
High School Association, only 13 states reported more
than 50% of high schools had a certified athletic trainer
on staff for football, and in only six states were there
more than 50% of schools with a certified athletic trainer
on staff for basketball. This survey did not estimate the
number of schools that had a full-time certified athletic
trainer available to all high school sport participants. In
1997, the American Association of Pediatricians intro-
duced a resolution asking the American Medical Associ-
ation to support efforts to have certified athletic trainers
as part of the athletic staff in all secondary schools. The
AMA House of Delegates in June 1998 responded favor-
ably to this resolution.

■ COMMENT BY LETHA Y. GRIFFIN, MD, PhD
In the United States, the smallest group of athletes,

(i.e., the professional and collegiate athletes) has the
greatest access to medical care. Unfortunately, one of
the largest groups of athletes in the United States, the
junior and high school athletes, frequently has no one
available on a day-to-day basis to advise them on issues
such as sports nutrition, conditioning techniques, prop-
er fitting of sports equipment, and other aspects of
injury prevention, nor do they have someone on-site to
provide emergency first aid and arrange appropriate
transport for acute injuries. Certified athletic trainers, if
hired by the schools, can provide this support to stu-

dents. Moreover, they can serve as a vital link between
physicians, players, parents, and coaches. By compil-
ing accurate injury reports, they can ensure that appro-
priate epidemiological data are available to analyze
injury trends and risk factors for injury and, hence, to
assess the effectiveness of therapeutic and prevention
programs.   ❖

Hamstring vs. Patellar
Tendon:Which is Best?
A B S T R A C T  & C O M M E N T A R Y

Synopsis: This study was performed to determine dif-
ferences in outcome by graft type for anterior cruciate
ligament reconstruction. There were no significant dif-
ferences between the two groups measured by Lysholm
knee score or IKDC scores.

Source: Corry IS, et al. Arthroscopic reconstruction of the
anterior cruciate ligament. Am J Sports Med 1999;27(3):
444-454.

Although both techniques for anterior cruci-
ate ligament (ACL) reconstruction using patellar

tendon and hamstring autographs have been well estab-
lished as effective, considerable debate persists as to
which is better. Previous comparative studies used dif-
ferent fixation methods for each graft type, such as inter-
ference screws inside the tunnel for patellar tendon
grafts and suspensory fixation outside the tunnel for
hamstring grafts. This difference may affect graft stiff-
ness and confound the results. In this study, Corry and
colleagues have compared patellar tendon and hamstring
ACL reconstructions with identical fixation methods for
the first time.

Prior to 1994, all of their patients had patellar tendon
grafts; after this point, hamstring grafts were used. All
grafts were placed with a single-incision arthroscopic
technique and fixed with “blunt-threaded” metal inter-
ference screws inside the tunnels. Only isolated ACL
tears were included in the study, excluding patients with
chondral lesions, other ligament injuries, prior surgery,
pre-existing arthritis, or excisions of greater than one-
third of the meniscus. Demographics were similar
between the two groups. Ninety consecutive patients
were available in each group, with follow-up at a mini-
mum of two years available for more than 90% of
patients. Postoperative rehabilitation was identical
between groups without the use of braces.

Repeat traumatic rupture occurred in two patellar ten-
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don grafts and three hamstring grafts. One additional
patient in each group had atraumatic graft failure. There
were no significant differences between the two groups
measured by Lysholm knee score or IKDC scores. The
patellar tendon group had greater thigh atrophy at one
year, but this was resolved by two years. Kneeling pain
(55% vs 6% at 1 year) and patella crepitus were signifi-
cantly greater for the patellar tendon group, indicative of
donor site morbidity.

Perhaps the most interesting finding involved the KT-
1000 arthrometry results for laxity. The mean side-to-
side difference for female patients was 2.5 mm for ham-
string grafts, which was significantly greater than the 1.0
mm for patellar grafts. Male patients had equal values of
0.9 mm for both groups. This finding was independent
of the other variables studied.

■ COMMENT BY DAVID R. DIDUCH, MS, MD
This study by Corry et al represents the most bal-

anced, comparative study to date to determine differ-
ences in outcome by graft type for ACL reconstruction.
Either hamstring or patellar tendon grafts are acceptable
choices based upon these results. There were no signifi-
cant differences by Lysholm or IKDC scores, range of
motion, general symptoms, or return to sports. However,
differences between groups were demonstrated that may
help surgeons and patients with prospective choices.

Although the patellar tendon group was more likely to
return to running and jumping-type sports (level I), they
had more thigh atrophy and donor site pain. These dif-
ferences were less pronounced by the two-year follow-
up. The most alarming finding was the increased laxity
by KT-1000 and Lachman tests for female patients with
hamstring grafts. This may be due to differences in bone
quality that affect fixation strength of soft tissue with
interference screws. Any differences would be more evi-
dent for soft tissue grafts that take longer to heal within
the bone tunnel than does a bone plug.

The stiffness of a graft is determined not only by its
load to failure but also by its fixation method. The load
to failure for four-strand hamstring grafts and patellar
tendon grafts has been shown to exceed that of the intact
ACL. Fixation of the graft closer to the joint line with
interference screws increases the stiffness over suspen-
sory fixation at distant sites. Although both experimental
groups had interference fit fixation within the tunnels, it
would appear that the purchase of the hamstring grafts
by the screws within less dense bone in female patients
may be sufficiently less to allow slight slippage of the
graft. However, despite the difference in measured laxi-
ty, major differences were not evident between the
groups based on activity levels or knee scores. Hence,

this difference in laxity may not matter clinically. Given
that both grafts produce acceptable results, it is up to the
surgeon and patient to decide which option is best for
them. The procedure yielding the most predictable
results for a surgeon may be the best option.   ❖

Mechanical Fixation of
Meniscal Tears
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Suture repair offers the best mechanical
strength for meniscal repairs. Bioabsorbable arrows can
be used for arthroscopic (all-inside) technique, but cer-
tain pitfalls should be avoided.

Source: Boenisch UW, et al. Pull-out strength and stiffness of
meniscal repair using absorbable arrows or Ti-Cron vertical
and horizontal loop sutures. Am J Sports Med 1999;27:
626-631.

Boenisch and colleagues compiled a mechani-
cal analysis of meniscal repair fixation. They tested

pull-out strength and linear stiffness (ability to resist
deformation) of suture repair vs. bioabsorbable meniscal
arrows. They also compared vertical vs. horizontal
sutures, different arrow lengths, and different angles of
arrow insertion. The data presented demonstrate a
mechanical advantage of suture fixation, and the
strongest fixation is a vertical loop suture. The mean pull-
out strengths of different repairs were recorded: vertical
loop suture (2-0 Ti-Cron), 72N; horizontal loop suture (2-
0 Ti-Cron), 68N; 16 mm arrows, 53N; 13 mm arrows,
39N; 10 mm arrows, 19N. The relative stiffness of the
repairs was also recorded: vertical suture, 12 N; 16 mm
arrows, 11 N; 13 mm arrows, 10N; horizontal sutures,
8N; and 10 mm arrows, 7N. Boenisch et al also noted that
arrows placed on an angle or with only a few barbs cross-
ing the tear were weaker. Boenisch et al conclude that a
vertical loop suture has the highest pull-out strength and
that “arrows most likely provide adequate stability for
meniscal healing.” This conclusion is based upon the
stiffness of the longer meniscal arrows that were properly
placed, as well as on unpublished clinical data.

■ COMMENT BY STEPHEN B. GUNTHER, MD
This study highlights some well-known facts about

meniscal repair and provides some important new data as
well. It is well known that meniscal repair can be performed
through arthroscopic, open, or arthroscopically assisted
(outside-in, inside-out) techniques. It is also well known
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that the ideal host for meniscal repair is a peripheral, medial
meniscal tear at the meniscosynovial junction (red-red
zone) that is vertically oriented and associated with an ante-
rior cruciate ligament (ACL) tear, which is then reconstruct-
ed.1 It is also well known that vertical sutures provide
stronger fixation than horizontal sutures.2 This study, how-
ever, provides data comparing classic suture fixation tech-
niques with a bioabsorbable meniscal arrow. Boenisch et al
conclude that vertical loop suture fixation is the strongest,
but they also surmise that properly placed arrows are proba-
bly sufficient for in vivo meniscal healing.

In this study, the pull-out strength of the vertical
sutures was not significantly stronger than horizontal
loop sutures. Also, the stiffness of vertical sutures was
not significantly greater than 13 mm or 16 mm arrows.
Thus, some of these differences are not statistically sig-
nificant. The most important variable, however, is the
necessary pull-out strength and stiffness for in vivo
meniscal healing. Since there are no data that quantify
the minimum pull-out strength and stiffness for healing
of a meniscal tear, the clinician must use these mechan-
ical data as an adjunct to current clinical results.   ❖

References
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The Effect of Wrist
Guards on Bone Strain
in the Distal Forearm
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Dorsal and volar distal radius bone 
strain was reduced significantly with both types of 
wrist guards and they also aided in increased energy
absorption.

Source: Staebler MP, et al. The effect of wrist guards on bone
strain in the distal forearm. Am J Sports Med 1999;27(4):
500-506.

There are significant epidemiological data
that suggest that wrist guards are effective in prevent-

ing wrist injuries, but there are few biomechanical data

available. Staebler and associates have successfully stud-
ied how wrist guards function in the realm of load-shar-
ing and subfailure loading levels. Bone strain was meas-
ured in the distal radius, distal ulna, and midshaft of the
radius in cadaveric forearms, with and without two types
of commercially available wrist guards. Stiffness was
also measured during the testing, as was energy absorp-
tion. Staebler et al found that dorsal and volar distal
radius bone strain was reduced significantly with both
types of wrist guards and that they also aided in increased
energy absorption. There was also a reduction in the dor-
sal and distal ulnar bone strain, but only with the wrist
guard that had a nonconforming volar plate that was ele-
vated off the palm pad. It appeared to be, in many cases,
more effective. During the testing, the bone strain did not
increase at the radial midshaft when using the guards.

These findings give a better explanation as to the
functional load-sharing capacity of these braces, as
well as their ability to absorb impact energy during a
fall. Staebler et al used six cadaveric specimens, all
from elderly people that compromised the study slight-
ly, but with their internal design they were able to over-
come this variable. Strain gauges were used to record
the various measurements. The results with guard A
with a nonconforming volar plate appeared to be better
in many of the parameters tested. Bone strains were
reduced 61% and 44% in the midshaft volar radius;
however, the results for guard B were not statistically
significant. Both of these guards reduced the distal
radius bone strain: with guard A it was 46% lower, and
with guard B it was 23% lower.

Most of the data in Staebler et al’s study appear to be
in concert with other epidemiological studies except that
of Giacobetti et al1 who, however, tested forearms to
failure, while the current study concentrated on the
response to lower loads. There have been some reports
on midshaft fractures by Cheng et al, hypothesizing that
these injuries were analogous to “boot-top” tibial shaft
fractures seen in Alpine skiers.2 Cheng et al hypothe-
sized that the stress riser occurs at the proximal end of
the guard. With guard A, there was a significant reduc-
tion in volar midshaft bone strain, while with guard B,
there were insignificant increases. Cheng et al hypothe-
sized that this may not be as much of an issue when the
nonconforming volar plate is used. Staebler et al con-
clude that it is impossible to directly extrapolate the find-
ings to the multivariable clinical setting of a fall onto an
outstretched hand, but this study does provide further
support for the effectiveness of wrist guards in prevent-
ing injuries. Staebler et al also state that more studies are
needed to further delineate the functional properties and
effectiveness of these particular protective devices.
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■ COMMENT BY JAMES P. TASTO, MD
Snowboarding and in-line skating are common recre-

ational sports; speeds in excess of 20 mph are easily
achieved, and upper extremity injuries are quite com-
mon. The wrist injuries that we see are distal radius frac-
tures, carpal fractures, and ligament tears, and they are
among the most common injuries occurring in ath-
letes.3,4,5 The majority of these injuries (35-46%) are dis-
tal forearm or wrist fractures.

Most wrist guards maintain the wrist in approximately
30° of extension, are either wrapped around or slipped over
the wrist, and generally occupy the distal third of the fore-
arm and wrist.

There is one study that shows that in-line skaters have
up to a 10 times greater incidence of wrist fractures
when not wearing the guard.6 There have also been a
number of studies that reported increased fracture rates
in the upper extremities in skateboarders, roller skaters,
and snowboarders.

It has been postulated that the wrist guards protect
the wrist from injury by three different mechanisms: 1)
the prevention of extreme dorsiflexion of the wrist; 2)
energy absorption; and 3) the reduction of impact
forces by allowing the skater to slide forward on the
guard’s firm volar plate.

This article has validated the use of wrist guards for
common recreational sports, which obviously comprise
a large number of common sports medicine injuries.
The article also seems to point out that not having a
conforming volar plate (the palm pad has some free-
dom from direct contact with the plate) appears to have
at least some theoretical advantages.

Just as with shoulder pads, football helmets, cycling hel-
mets, and now such protective devices as wrist guards, we
have come a long way in the prevention of injuries instead
of just waiting for them to occur. Validation is going to be
important now and in the future in order for third-party pay-
ers, as well as high schools and universities, to be able to
fund these preventive bracing measures. A certain amount
of responsibility, however, will have to go back to the
patient and his/her family, as the health care system will not
be able to afford the supply and demand needs of the popu-
lation for all of its recreational activities. In this case, the
education of parents, as well as participants, is extremely
important and plays a significant role for those of us inter-
ested in the subspecialty of sports medicine.   ❖

References
1. Giacobetti FB, et al. Biomechanical analysis of the

effectiveness of in-line skating wrist guards for pre-
venting wrist fractures. Am J Sports Med 1997;25:
223-225.

2. Cheng SL, et al. “Splint-top” fracture of the forearm:
A description of an in-line skating injury associated
with the use of protective wrist splints. J Trauma
1995; 39:1194-1197.

3. Abu-Laban RB. Snowboarding injuries: An analysis
and comparison with alpine skiing injuries. CMAJ
1991;145:1097-1103.

4. Callé SC, Evans JT. Snowboarding trauma. J Pediatr
Surg 1995;30:791-794.

5. Chong AL, et al. Wrist guards in in-line and conven-
tional roller-skating injuries [letter]. Med J Aust 1995;
162:444.

6. Schieber RA, et al. Risk factors for injuries from in-line
skating and the effectiveness of safety gear. N Engl J
Med 1996;335:1630-1635.

Occult Osteochondral
Lesions After ACL
Rupture: Six-Year
MRI Follow-up Study
A B S T R A C T  & C O M M E N T A R Y

Synopsis: The initial ligament injury produced some
irreversible changes in the knee with persistent marrow
changes. The altered load-bearing properties of subchon-
dral bone may then contribute to subsequent changes in
the overlying articular cartilage.

Source: Faber KJ, et al. Occult osteochondral lesions after
anterior cruciate ligament rupture: Six-year magnetic reso-
nance imaging follow-up study. Am J Sports Med 1999;
27(4):489-494.

Faber and colleagues studied 23 patients who
had anterior cruciate ligament (ACL) rupture that

was associated with normal appearing x-rays and a find-
ing of an occult osteochondral lesion demonstrated by
magnetic resonance imaging (MRI). Patients were elimi-
nated from the study if, at the time of the original
arthroscopy, they were found to have any visible evi-
dence of articular cartilage damage of any type.

Patients were then evaluated six years after their ini-
tial injury and ACL reconstruction. They underwent a
Mohtadi quality of life outcome measurement, as well as
clinical examination, MRI, and KT-1000 evaluation.

The index and follow-up MRIs were compared and eval-
uated for cartilage thinning and any changes in the marrow
signal. A significant number of patients had cartilage thin-
ning that was in juxtaposition to the injury site, noticed on
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the original MRI scan. These marrow signal changes per-
sisted in 65% of the patients. When Faber et al compared
the clinical outcomes, as well as the KT-1000 results, there
was no significant change in the measurements between the
groups that had a persistent marrow change and those that
did not. They conclude that the initial injury produced some
irreversible changes in the knee with persistent marrow
changes. The altered load-bearing properties of subchon-
dral bone may then contribute to subsequent changes in the
overlying articular cartilage. Faber et al admit to a few
shortcomings with the study in that they were unable to
study as many patients as they would have liked. Because
their numbers were small, there was no control group.

■ COMMENT BY JAMES P. TASTO, MD
We still do not fully understand the natural history of the

ACL-deficient knee, with or without surgical intervention.1

Since the advent of MRI, we have noticed a rather large
number of patients who have subsequent articular cartilage
damage with and without arthroscopic corroboration. Vel-
let et al showed that one year after an ACL injury, approxi-
mately 66% of patients have persistent osteochondral
changes on their MRI scans.2 Rosen et al suggested in their
review that the majority of these lesions resolved.3

MRI technology is advancing to the point where we
can now appreciate more subtle changes in the articular
cartilage and, therefore, there can be overall characteri-
zation of our preoperative and postoperative assess-
ment of the myriad of injuries that occur during an
ACL rupture. We do not know if the initial insult at the
time of ACL injury is responsible for subsequent carti-
lage thinning, or if this is the result of the changes in
the subchondral bone and load-bearing capacity. We
also do not know if our ACL reconstruction plays a role
in reducing the incidence of these changes over the
long term, or if it has no bearing and the die was cast
during the initial injury. It will be of interest to see if
subsequent studies can demonstrate the 15- to 20-year
follow-up and attempt to correlate the MRI findings
with early arthritic changes.   ❖

References
1. Daniel DM, et al. Fate of the ACL-injured patient. A

prospective outcome study. Am J Sports Med 1994;
22:632-644.

2. Vellet AD, et al. Occult posttraumatic osteochondral
lesions of the knee: Prevalence, classification, and
short-term sequelae evaluated with MR imaging. Radi-
ology 1991;178:271-276.

3. Rosen MA, et al. Occult osseous lesions documented by
magnetic resonance imaging associated with anterior
cruciate ligament ruptures. Arthroscopy 1991;7:45-51.

Early Motion of the Ankle
After Operative Treatment
of a Rupture of the
Achilles Tendon
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Early restricted motion appeared to shorten
the time needed for rehabilitation and recovery from
this injury.

Source: Mortensen NHM, et al. Early motion of the ankle
after operative treatment of a rupture of the Achilles tendon.
J Bone Joint Surg Am 1999;81:983-990.

This prospective, randomized, clinical, and
radiographic study compares two different postopera-

tive treatment regimens in the management of Achilles ten-
don rupture. After performing a standardized surgical
repair of the ruptured Achilles tendon acutely within five
hours of injury, patients were randomized to one of two
postoperative treatment groups. One group, the controls,
was placed in a below-the-knee plaster cast with the foot
held in a moderate amount of equinus for six weeks post-
operatively. Then the cast was changed and the foot was
held in a neutral position for an additional two weeks. The
cast was then removed and the patient was encouraged to
begin weight bearing as tolerated and engaged in an unsu-
pervised strengthening and rehabilitation program.

The second group of patients, the “early motion” group,
had their ankles splinted in a moderate equinus posture for
two weeks postoperatively. Then they were placed in a
modified Don Joy ROM-walker brace that prevented ankle
dorsiflexion beyond neutral and held the ankle in 30° of
plantar flexion with an elastic band spanning the posterior
aspect of the brace. In the brace, which was worn full-time
for four weeks, patients were encouraged to perform active
dorsiflexion exercises from 30° of plantar flexion to neu-
tral. Thus, the device acted somewhat like a Kleinert appa-
ratus, as used for protection of repaired flexor tendons in
the hand. At six weeks postoperatively, the brace was
removed and the patient was encouraged to bear weight as
tolerated and, again, begun on an unsupervised strengthen-
ing and rehabilitation program.

To assess whether the surgical repair stretched out post-
operatively, small wires were implanted into the surgical
repair site, and postoperative x-rays were taken immediate-
ly after surgery and again at six and 12 weeks postopera-
tively. Patients were assessed at 12 weeks postoperatively
and again at 16 months postoperatively. No patient was
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found to have experienced excessive lengthening of the
tendon repair. The patients in the early motion group had a
smaller initial loss of range of motion, returned to work
and sports activities sooner, and subjectively were more
satisfied with their overall result. There was, however, no
difference in the amount of final strength between the two
groups, as both recovered a median of 89% plantar flexion
strength as compared to the uninjured side. Mortensen and
colleagues conclude from this study that early restricted
motion appeared to shorten the time needed for rehabilita-
tion and recovery from this injury. They did not note any
significant complications related specifically to the early
motion program; however, this early, unloaded exercise
program did not prevent some degree of muscular atrophy
with persistent weakness of plantar flexion strength.

■ COMMENT BY JAMES D. HECKMAN, MD
Prolonged cast immobilization following Achilles ten-

don repair has been felt to be at least partially responsible
for persistent calf weakness and atrophy and a prolonged
course of rehabilitation. Functional treatment of other
repaired flexor tendons has proven beneficial.1 Recent stud-
ies have shown similar beneficial effects of functional post-
operative management of Achilles tendon rupture.2,3 This is
another study designed to evaluate the effect of this method-
ology. The study clearly demonstrates that protected active
range of motion exercises from 30° of plantar flexion to
neutral will not disrupt a surgically repaired Achilles ten-
don. There seems to be some benefit in engaging in this
early rehabilitation program as the patients return to func-
tion more quickly. Because the exercise program was not
performed against resistance, the unloaded exercises did not
prevent muscle atrophy to any degree.

Mortensen et al did not initiate the early range of
motion program until two weeks postoperatively, during
which time the patients were kept in a protective splint, I
assume to allow soft tissue healing. Whether earlier
active range of motion would have prevented calf atro-
phy or whether aggressive resistive exercises against
moderate resistance, short of weight-bearing stresses,
would have prevented atrophy is not known.

The study was conducted in an objective fashion and
the results point to the value of a functional rehabilita-
tion program as an integral part of the postoperative
management of Achilles tendon ruptures.   ❖
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CME Questions
31. As compared to hamstring grafts, which of the following is not

associated with patellar tendon grafts for ACL reconstruction?
a. Greater thigh atrophy
b. Greater laxity by Lachman and KT-1000 exams for female

patients
c. Greater anterior knee pain
d. Greater return to running, jumping sports (Level I)

32. Ideal indications for meniscal repair include all of the following
except:
a. vertical tear.
b. those associated with ACL reconstruction.
c. those in the peripheral meniscal rim.
d. those associated with chronic ACL insufficiency.
e. longitudinal tear.

33. When compared to plaster cast immobilization for eight weeks,
early motion of the ankle following surgical repair of a rup-
tured Achilles tendon results in all of the following except:
a. smaller initial loss in the range of motion.
b. no measurable calf atrophy.
c. an early return to work in sports activities.
d. higher patient satisfaction.

34. The brace configuration that appears to be the most effective in
the prevention of wrist injuries in the laboratory setting is:
a. firm dorsal and volar plate.
b. a conforming volar plate design.
c. a nonconforming volar plate design.
d. a flexible sleeve design.

35. Transmalleolar arthroscopic drilling is an effective surgical
technique in the treatment of osteochondral lesions of the medi-
al talar dome:
a. in stage II for patients younger than 30 years of age.
b. in stages III and IV in patients younger than 30 years of age.
c. in stage II in patients older than 30 years of age.
d. in stages III and IV in patients older than 30 years of age.

36. The advantages to having a certified athletic trainer associated
with a high school sports program are many and:
a. can provide information to athletes on sports nutrition and con-

ditioning techniques.
b. can ensure proper fitting of all athletic equipment.
c. can provide emergency evaluation of acute injuries and aid in

the proper transport of same.
d. All of the above
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