ACL TEARS IN COLLEGIATE WRESTLERS:
REPORT OF SIX CASES IN ONE SEASON
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ABSTRACT

Six NCAA Division | wrestlers at The Univer-
sity of lowa tore an anterior cruciate ligament
(ACL) during the 2002-03 season. In compari-
son, between the years of 1993 and 2002, only
five wrestlers sustained the same injury. Retro-
spective review and video data analysis were per-
formed. All six were injured while their knee was
near terminal extension and in a vulnerable posi-
tion. Eighty-three percent of all injuries occurred
during takedowns. Five of the six wrestlers’ mecha-
nism of injury involved rotation and stress on the
weight-bearing knee. Eighty-three percent sus-
tained their injuries while their foot was firmly
planted on the ground. Five of the injuries oc-
curred in competition. Of the six wrestlers injured,
four underwent immediate rehabilitation in hope
of wrestling that same season. Three ultimately
needed surgery and one continued to wrestle in
the same season without having surgery. Of the
five wrestlers who underwent surgical reconstruc-
tion of their ACL, each had bone-patellar-bone
grafts.

INTRODUCTION

Wrestling continues to be popular, with the number
of wrestlers at the collegiate level at over 6300 partici-
pants from 257 different schools.! In comparison to
other major sports, wrestling has received little atten-
tion with respect to injury rate, and in particular, ACL
injuries. In wrestling, injury rates are relatively high
with overall per 1000 athlete-exposures averaging 27/
1000 in competition, and 6/1000 in practice, depending
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on the study.** An athlete exposure occurs when one
athlete is exposed to the risk of injury while participat-
ing in one competition or one practice. According to
Jarret et al.,;! who looked at injuries that occurred in
NCAA sports over an 11-year period, wrestling finished
second only to spring football for the highest rate of
injury at 9.6 injuries per 1000 athlete-exposures. Some
studies suggest the chance of getting a severe injury in
wrestling is high.®

Injuries to the knee tend to be severe in wrestling.®
Over an 1l-year period in NCAA wrestling, 65%of
injuries requiring surgery involved the knee. In the
same study, 21% of injuries leading to greater than one
week absence from competition involved the knee.! In
several longitudinal studies of collegiate wrestling
teams, the knee is the most commonly injured body
part_1,3,s,7»12

Although knee injuries appear to be very common
in wrestling, ACL tears are not, comprising between 0%
and 9.1% of all knee injuries.t*!*3 Snook followed the
University of Massachusetts’ wrestling program over a
five-year period of time and documented no ACL inju-
ries.”

During a one-year period involving 14 different
schools, Pasque et al.®> documented 219 injuries, 38 of
which involved the knee. Of the 38 recorded knee inju-
ries, two were ACL tears.® Similarly, Wroble et al.*?> docu-
mented that of 136 injuries sustained by The Univer-
sity of lowa wrestling team between 1976 and 1982, 64
involved the knee and three were ACL tears.

During the 2002-2003 wrestling season, six elite
NCAA Division | wrestlers at The University of lowa
sustained ACL tears. The reasons for this rate of ACL
tears in that one year are unclear. The purpose of this
study is to report the injury, demographics, and man-
agement. Information from athletic trainers, team phy-
sicians and orthopaedic surgeons, and the student-ath-
letes were reviewed to identify predisposing factors and
implement preventive intervention strategies.

METHODS
Information was gathered from a questionnaire filled
out by the head athletic trainer for wrestling, with help
from the student-athletes, and from summary reports
detailing each individual injury. Descriptive reports on
injuries sustained by The University of lowa wrestling
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team from 1993-2003 were obtained to assess overall
incidence of ACL injuries in competitive collegiate ath-
letes.

Two types of summary information from the athletic
training staff were used for this review. The first was
student-athlete specific. In these summaries the ACL
injury was described in detail, including mechanism of
injury, time of injury, and physical tests used to deter-
mine that the athlete tore his ACL. The second sum-
mary received from the athletic training staff described
injuries that occurred on the wrestling team between
1993 and 2003. Injury frequencies were calculated, and
time loss from practice and competition was also deter-
mined.

RESULTS
Clinical Data and Management

At The University of lowa, the wrestling preseason
starts when wrestlers begin intense practices in Sep-
tember, and lasts until the first competition in Novem-
ber. The regular season lasts from mid-November until
early March. Finally, the post season runs until mid- to
late March, and consists of two tournaments, the Big
Ten championships and the NCAA championships.

Of the six wrestlers injured, two were heavyweights
and four were middle-weights (149 Ib, 157 Ib, 165 Ib,
and 174 1b). One of the wrestlers was a freshman, one
was a sophomore, three were juniors and one was a
senior. Three of the six wrestlers were starters on the
varsity team.

Four of the torn ACLs were in the right leg, and two
were in the left leg. Two of the wrestlers had previous
knee surgery prior to the ACL injury. One had under-
gone two surgeries: one for a chondral fracture, and
another for plica excision. The other wrestler had a pre-
patellar bursa excision.

Five ACL injuries occurred during the regular sea-
son and one during the postseason. Five of the six wres-
tlers were injured in competition: one in the first pe-
riod, three in the second period, and one in the third
period. The only practice injury occurred in one wres-
tler during the final quarter. The mechanism of injury
was similar for most of the athletes. Video recordings
were available for four of the six wrestlers at the time
of injury. Of the six wrestlers, five experienced exter-
nal tibial rotation with coronal knee stress (either val-
gus or varus). Five of the six wrestlers had a foot planted
firmly on the ground at the onset of injury.

Wrestler 1, while in the neutral position, believes he
hyperextended his knee while countering a takedown.
No film was taken of this match.

In the neutral position, wrestler 2 rotated his body
while keeping his foot planted, externally rotating his
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tibia as his opponent fell on his knee applying a valgus
force.

In the disadvantage position, wrestler 3 had his leg
lifted while his knee was being flexed and a varus stress
was applied. This is the only injury in practice. This
wrestler is the only wrestler who did not have his foot
planted at the onset of injury. There was also no film
verification.

Standing in the advantage position, wrestler 4 tripped
his opponent with his right leg and his weight-bearing
left leg twisted and gave out.

In the neutral position, wrestler 5 was tripped dur-
ing his match and suffered a knee injury on his weight-
bearing right leg.

Wrestler 6 was in the neutral position and, while
countering a takedown, he twisted his knee.

Five of the six injuries occurred during takedowns,
and the other one occurred in the disadvantage posi-
tion. Four of the six wrestlers performed rehabilitation
to return to competitive wrestling during the same sea-
son. Only one wrestler continued to wrestle soon after
the injury. Three wrestlers underwent extensive reha-
bilitation and were eventually able to return to compe-
tition that season. The remaining two wrestlers had no
intention of returning to competition during the same
season and opted to undergo surgical repair of their
ACL shortly after the injury. The combined record for
all the wrestlers before their injury was 47 wins and 20
losses. The combined record for the wrestlers that at-
tempted to wrestle after the injury was 5 wins and 10
losses. Essentially, five of the six wrestlers opted for
surgery. Wrestler 3 was the most successful with a 3-1
record. Wrestler 6 is the only one that opted not to un-
dergo surgery, and continues to function and wrestle
at this point with minimal complaints.

After their injury, all six of the wrestlers reported
knee instability. All of the wrestlers had moderate swell-
ing around their knee within 12-24 hours after the on-
set of injury. Upon examination, six of the athletes dem-
onstrated a positive Lachman test, six showed a positive
anterior drawer test, and two had a positive pivot-shift
test. All six of the wrestlers’ MRIs showed a complete
proximal injury of their ACL. Furthermore, two of the
athletes had other related knee injuries at the time of
the ACL injury. Wrestler 4 had a complex tear in his
meniscus, and Wrestler 5 had a bucket-handle tear in
his meniscus. It should be noted that both of these wres-
tlers underwent rehabilitation and eventually wrestled
during the same 2002-2003 season.

All five athletes who had surgery had arthroscopic
bone-patellar-bone reconstructions. None of the wres-
tlers had any complications, and all are expected to re-
turn to wrestling. The rehabilitation staff directed a



physician-approved accelerated postoperative rehabili-
tation protocol.

University Athletic Injury Demographics

Over the academic year of 2002-03, there were a to-
tal of 27 documented injuries on The University of lowa
wrestling team that caused an athlete to miss one or
more days of competition and/or practice. Of those in-
juries, 13 (48%) involved the knee. Six of the thirteen
injuries were ACL tears, representing 22% of all of the
injuries. Of the 1,354 total days lost to injury, 805 days,
or 60%, were lost because of knee injuries. On average,
the athletes missed 50 days per injury

Information gathered from 1993-2002 showed that
over that ten-year period, there were a total of 94 knee
injuries sustained by wrestlers. Overall, the athletes
missed a total of 2,158 days, or roughly 23 days per
knee injury. During that time period, there were five
ACL tears (5.3% of all knee injuries).

DISCUSSION

Five of the athletes were injured during the regular
season and one was injured during the post-season. This
is similar to other reports. Jarret et al.! reported that
most collegiate wrestling injuries occurred in preseason
and regular season, not postseason. The average injury
rate for each season was 10.1, 9.5 and 4.4 per 1000 ath-
lete exposures. None of the six injuries in this report
occurred in the preseason. This may reflect the inten-
sive year-round maintenance of physical conditioning
at The University of lowa by Division | athletes com-
pared to athletes in Division Il or Division Il competi-
tion, which were included in the study by Jarret.!

The majority of our in-season injuries occurred early
in the regular season with four injuries being sustained
within the first 30 days of competition. This is similar
to the previous findings of Wroble et al.,*? from our in-
stitution. They found that 37 out of 94 injuries in colle-
giate wrestlers occurred during the first month of sea-
son, whereas only ten injuries were noted during the
last month of competition.?? Even though these athletes
are well conditioned, they may not be at their peak at
the end of preseason. Early in the competitive season,
the athlete may not yet be prepared for the added in-
tensity and emotion associated with competition com-
pared to practice. This may partially explain why these
injuries occur during competition during the early part
of the season.

Five of the athletes in our study were injured in com-
petition and the other was injured during practice. This
is similar to previous data showing that average injury
rates per 1000 exposures for practice and competition
for all collegiate wrestlers, was 5.5 and 24.8, respec-
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tively.2* In our patients injured during competition, one
was injured in the first period, three in the second, and
one in the third. Others have failed to find a correlation
between period of match and injury rate.32!* Pasque et
al.® noted that 67% of injuries sustained during practice
occurred during the second half of practice. They also
found that 78% of injuries during competition were sus-
tained in the second and third periods. Based on the
available data, fatigue may mildly predispose competi-
tive wrestlers to ACL injuries.

Three of the six wrestlers injured were in the upper
one-third of the weight divisions (one at 174 Ibs and
two heavyweights). The other three wrestlers were all
in the middle one-third of the weight divisions (one at
149 Ibs, one at 157 Ibs and one at 165 Ibs). None were
in the three lightest weight classes. Previous studies
have not found any association between injury and
weight class.»25 Wrestling deliberately matches the
physical size of competitors, which may explain the lack
of correlation between injury and weight class.

Five of the six wrestlers were injured during
takedown scrambles, four were countering a takedown
and the fifth was attempting a takedown. This compares
to other studies documenting that at least 50% and as
many as 68% of all wrestling injuries occur during
takedowns.1358121315 Takedown scrambles are particu-
larly hazardous to the knee,®*? and five of the six ACL
injuries in this study occurred during takedowns. Our
data reconfirm that takedowns are consistently one of
the most dangerous acts involved in the sport of wres-
tling. Unlike wrestling down on the mat, takedowns
likely involve greater inertial forces, thus placing the
wrestler at increased risk.

Regardless of the wrestling position (neutral, advan-
tage or disadvantage), each athletes’ knee was in or near
full extension at the time of injury, thus impairing the
leverage of the hamstrings to resist forces applied to
the knee by the quadriceps. In general, when the quad-
riceps muscle contracts, it creates an anterior tibial
translation which is countered by the posterior tibial
translation of the hamstring muscle contraction.* Be-
tween 15 and 60 degrees of flexion, the hamstring co-
contraction is extremely important in reducing exces-
sive forces exerted on the ACL.Y As the knee moves
closer to full extension, it becomes less effective at coun-
tering the quadriceps contraction, and is therefore less
able to protect the ACL.®®

All six of the injuries sustained by the wrestlers in-
volved a knee in or near full extension, five of the six
injuries involved a rotational knee injury and five of six
wrestlers had the foot of their injured leg firmly planted
on the ground at the time of injury. These precarious
and dangerous positions stemmed from either poor
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technique or from the wrestler being acted upon by his
opponent.

To the best of our knowledge, no previous study has
addressed the success of wrestlers returning to com-
petition after an ACL injury. Four of our wrestlers in
this study tried to return to competition in the same
season, and only one of four compiled a winning record.
This wrestler chose to have his ACL reconstructed af-
ter the season due to instability. Two of the other wres-
tlers chose to undergo surgery because of their lack of
success wrestling with an ACL-deficient knee. The
fourth wrestler has decided not to have reconstructive
surgery and will attempt to wrestle and improve his sta-
bility and comfort through rehabilitation.

Retrospective analysis of six ACL tears sustained by
collegiate wrestlers from one team suggests that wres-
tlers are at a greater risk for an ACL tear during com-
petition compared to practice. Wrestling in the neutral
position may be the greatest risk factor for sustaining
an ACL tear. Wrestlers may be more prone to injury
early in the competitive season. Coaches and athletic
trainers should emphasize proper technical positioning
while wrestling in the neutral position, avoiding posi-
tions with the knee near full extension. Our data sug-
gest it is difficult to return to competitive wrestling with
an ACL-deficient knee, even after extensive rehabilita-
tion.
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