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Intra-articular knee injuries in racquet sports

A review of 128 arthroscopies
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Summary. Within the last decade, there has been a
significant increase in racquet sport participation.
The authors report that in a 5-year period, 17% of
the injuries seen in a busy sports injuries clinic
were associated with raquet sports, and over half
of these were injuries to the knee. The findings are
reported of those patients requiring knee arthros-
copy, and the patterns of injury sustained are
identified. Injuries to the knee in racquet sports
are largely unavoidable and are inherent to the
nature of the game.

Key words: Knee injuries — Arthroscopy — Rac-
quet sport injuries — Meniscal lesions — Chon-
dromalacia patellae.

Within the last 10 years there has been a rapid es-
calation in the participation in racquet sports. In
the latest Canadian national census of leisure
time activities [3], it was found that, out of a target
population of 20.7 million individuals of age 10
and over, tennis was the most popular compete-
tive sport, with 3.05 million people (15%) having
played this sport within the preceding year. Rac-
quetball was played by 1.23 million (6%) and bad-
minton by 430,000 (2%). Squash has overtaken
racquetball as the fastest growing raquet sport in
Canada with a growth rate of 8% per annum.
There are now 325,000 registered members of the
Canadian Squash Racquets Association [2], and it
has been projected that over 1.5 million people
now play this sport. We have been impressed by
the number of patients presenting at our Sports
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Injuries Clinic with knee injuries associated with
racquet sports, a good proportion of whom require
arthroscopic assessment and surgery.

Materials and methods

An analysis was undertaken of all injuries seen at the Depart-
ment of Sports Medicine at Toronto Western Hospital over a
5-year period. Of the 2,300 patients seen, a total of 404 pa-
tients (17%) presented with an injury associated with racquet
sports. Of this number, 222 patients (55%) had knee injuries,
and 121 of these required arthroscopic investigation (including
7 patients who underwent bilateral arthroscopy), resulting in
128 arthroscopies.

Each of the 121 patients who attended for a clinical as-
sessment completed a questionnaire giving details of pre- and
postinjury status and postarthroscopic progress. The details in-
cluded the sport played when injured, surface conditions, ex-
tent and nature of warm-up period, performance level, mecha-
nism of injury, and previous related knee injuries. The return-
to- sport interval, new performance level, other treatment mo-
dalities, and any residual symptoms were recorded. The fol-
low-up period in this study ranged from 6 months to 78
months with a mean of 27.2 months.

Results

The age at presentation ranged from 14 to 68
years with a mean of 32.8 years. There were 55%
males and 45% females in the study population.
Analysis of the sport being played when injured
revealed that 36% were injured while playing
squash, 31% while playing tennis, 21% while play-
ing badminton, and 12% while playing racquet-
ball. The competition level of the injured partici-
pants ranged from recreational beginner to pro-
fessional. Over 90% of the players injured in this
study were of an intermediate or advanced level
of participation. The surface played on varied
from processed concrete to artifical novocourt
and resilient indoor surfaces. Over 50% of the
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participants played on a sprung wooden floor
surface.

More than 60% of the participants reported an
inadequate warm-up period prior to participa-
tion, which was represented by either no warm-up
at all or an inadequate length of stretching or ral-
lying prior to participation in the racquet sport.
Only a small number of participants engaged in
an adequate warm-up procedure of 10 min or
more of slow, prolonged stretching followed by at
least 5 min of rallying prior to competition.

Analysis of the mechanism of injury revealed
that 89% of the patients injured their knees
through a twisting mechanism. This places rotato-
ry forces on the knee joint and commonly leads to
intra-articular knee injuries. In 5% of patients, the
injury resulted from direct contact with either the
wall, the racquet, or, on one occasion, the player’s
opponent. Other causes of injury were described
by 6% of patients.

The patients were asked about related, pre-ex-
isting knee injuries. Twenty-two percent of the pa-
tients described prior knee injuries, including 1
anterior cruciate ligament injury, 7 sprains of the
medial collateral ligament, and 14 known menis-
cal lesions. Other related, pre-existing injuries in-
cluded 5 lateral collateral ankle ligament sprains,
4 patients with patellar tendonitis, and 2 previ-
ously fractured patellae.

Of the 121 patients in the study, 114 under-
went a unilateral arthroscopy, and 7 had bilateral
arthroscopies, resulting in a total of 128 arthros-
copic examinations. Eleven arthroscopic exami-
nations revealed no intra-articular pathology. The
remaining 117 knees had a total of 213 arthros-
copic lesions, indicating that in most cases more
than one lesion was present.

The five major lesions found at arthroscopy
were meniscal lesions, chondromalacia patellae,

Table 1. Arthroscopic findings

Findings Frequency Percentage
Meniscal lesions 76 36
Chondromalacia patellae 32 15
Anterior cruciate tears 28 13
Chondral lesions (femoral condyle) 26 12
Pathological plicae 15 7
No pathological findings 11 5
Osteoarthritis 7 3
Miscellaneous 18 9

(including loose bodies, fat pad
contusions, subluxing patellae)

Total 213 100

Table 2. Meniscal lesions

Lesion Frequency Percent-
age
Medial Lateral Total

Oblique 28 8 36 47
(flap or parrot beak)

Vertical longitudinal 16 0 16 21
(bucket handle)

Vertical transverse 6 4 10 13
(radial)

Multiple plane 6 2 8 11
(degenerative/complex)

Horizontal 2 0 2 3

Miscellaneous 3 1 4 5
(discoid meniscus,
hypermobile meniscus,
meniscal cyst)

Total 61 15 76 100

anterior cruciate ligament injuries, chondral le-
sions, and pathological plicae. Other intra-articu-
lar lesions found included loose bodies, fat-pad
contusions, traumatic synovitis, and subluxing
patellae (Table 1).

Of the 76 meniscal lesions found, there were
45 posterior horn tears, 38 on the medial side, and
7 on the lateral side. There were 16 bucket-handle
tears — all on the medial side. Other meniscal le-
sions included 6 peripheral tears, 5 anterior horn
tears, 2 hypermobile menisci, 1 lateral discoid
meniscus, and 1 meniscal cyst. The classification
of the type of meniscal lesion is shown in Table 2
and reveals that almost 50% of the meniscal le-
sions were of the oblique (flap or “parrot-beak™)
type. The type of meniscal lesions found in this
study correlates with the findings of Metcalf [6].
There was, however, in this study a lower percent-
age of vertical longitudinal (bucket handle) tears
and a higher percentage of vertical transverse (ra-
dial) tears than recorded in Metcalf’s study.

In the 32 knees with chondromalacia patellae,
on further subclassification [7 it was found that 14
had grade 1, 16 had grade 2, and 3 had grade 3
lesions [5]. The distribution of the chondromalacia
was widespread but, in those patients with more
severe pathology, the lesions were more common-
ly on the medial facet.

There were 28 anterior cruciate ligament inju-
ries, of which 17 were total tears of the ligament, 8
were partial tears involving the posterolateral
band, and 3 were partial tears of the anteromedial



band. Only six patients with tears to the anterior
cruciate ligament went on to have major ligamen-
tous reconstruction, which consisted of a lateral
substitution over-the-top repair [3].

There were 26 knees with femoral chondral le-
sions. Of these, 22 had damage to the medial fem-
oral condyle, which included 12 chondral frac-
tures and 10 instances of condyle chondromala-
cia. Only 4 had damage to the lateral condyle, in-
cluding 2 chondral fractures and 2 cases of con-
dylar chondromalacia. A system of arthroscopic
classification of chondral lesions has been de-
scribed by Bauer et al. [1]. On utilizing this classi-
fication, it was found that, of the 14 chondral
fractures seen, 8§ were type I (linear) and 6 were
type I1I (flap) chondral lesions. It has been de-
scribed that both these types of chondral lesion
occur as a result of shearing and rotational forces
[1], and this correlates well with the mechanism of
injury described for the chondral lesions seen in
this study.

Thirty-seven knees were found to have synov-
ial plicae, of which 15 were felt to be pathologi-
cal, 10 in the medial gutter and 5 in the suprapat-
ellar pouch. The pathological plicae seen differed
from the other plicae in that localized changes
were found either on the patella or on the femoral
condyle that corresponded with the area of dis-
comfort described by the patient.

There were four commonly associated combi-
nations of lesions seen at arthroscopy. The first
group included 18 meniscal lesions associated
with anterior cruciate ligament injuries, of which
16 were tears to the posterior horn, usually on the
medial side. In the second group, there were 14
meniscal lesions associated with chondral lesions
to the femoral condyles. Except for 1 patient, the
lesion to the meniscus was in the same compart-
ment as the lesion to the articular cartilage of the
femoral condyle. In the third group, there were 12
meniscal lesions associated with chondromalacia
patellae, of which 6 were to the posterior horn, 5
to the anterior horn, and 1 was a peripheral men-
iscal lesion. The fourth combination group was
that of eight knees with chondromalacia patellae
associated with pathological plicae. The chon-
dromalacia patellae in this group tended to be
more severe, that is, grade 1 or 3, and was asso-
ciated with a medial plica in five knees and a su-
prapatellal plica in three knees.

A wide variety of surgical procedures were
performed to treat the intra-articular lesions
(Table 3). A total of 165 procedures were perform-
ed, including 61 soft tissue resections mainly to
meniscal lesions, 40 shavings of the articular car-
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tilage of the patella or the femoral condyle, and
33 lavage procedures. Other procedures perform-
ed included debridement of osteoarthritic com-
partments and three closed lateral releases for
subluxing patellae. The miscellaneous group of
surgical procedures comprised 1 arthroscopic
chondroplasty for articular cartilage damage to
the medial femoral condyle, 6 reconstructive
procedures for anterior cruciate ligament defi-
ciency, and 3 open meniscectomies for difficult
posterior horn tears to the lateral meniscus.

Other therapeutic modalities were used in the
postarthroscopic management period and in-
cluded the use of oral anti-inflammatory agents
and physical therapy. The use of oral anti-inflam-
matory medication has been shown to reduce
postarthroscopic swelling and pain, thus enabling
the patient to rehabilitate earlier and more effec-
tively [8].

The time taken to return to sport varied from
less than 1 week to more than 6 months; however,
71% of the patients returned within 3 months of
the arthroscopy. There were 11 patients who never
returned to their chosen racquet sport. Of those pa-
tients who did return to racquet sports, over 90%
played at a performance level similar to that prior
to their injury. A small number of patients report-

Table 3. Surgical procedures

Procedure Frequency Percentage
Resection

Meniscal 51

Plica 10

Total 61 37
Articular cartilage shaving

Patella 19

Medial femoral condyle 18

Lateral femoral condyle 3

Total 40 24
Lavage 33 20
Trimming

Meniscal 8

Fat pad 2

Total 10 6
Debridement 8 5
Closed lateral release 3 2
Miscellaneous

Lateral substitution

over-the-top repair 6

Open meniscectomy 3

Chondroplasty 1

Total 10 6
Total 165 100




42

ed persistent symptoms at the time of follow-up,
which included some residual pain, instability, or
swelling around the knee joint, mostly after vigo-
rous physical activities. The majority of these pa-
tients, however, still participated in their chosen
racquet sport and reported that the symptoms were
not prohibitive to their physical activities.

Discussion

This study indicates that a significant number of
racquet-sports-related injuries occur to the knee
joint (55%). Of those participants presenting with
knee injuries, over 50% had an injury that re-
quired arthroscopic investigation to determine the
nature and extent of the intra-articular lesion or
to perform a necessary arthroscopic procedure for
treatment.

From our arthroscopic findings, there were
five major groups of pathological lesions seen in
this study. The first major group was meniscal le-
sions and, on analyzing the factors contributing to
injuries in this group, a vast majority of these pa-
tients had inadequate warm-up prior to their par-
ticipation, and over 95% injured their menisci as a
result of twisting mechanisms to the knee. The
majority of meniscal lesions were to the posterior
horn in the medial compartment, requiring either
resection or trimming of the torn part of the men-
iscus. On only three occasions was it necessary to
perform an arthrotomy to remove a torn meniscus
and, on each occasion, this was a posterior horn
tear to the lateral meniscus. On questioning those
patients who presented with meniscal lesions,
very few had pre-existing, related injuries at the
time of their presenting injury. The majority of
patients with meniscal lesions responded quickly
to arthroscopic surgery and returned to their
chosen racquet sport within 2 months of the ar-
throscopy. The majority of those who returned to
their chosen sport achieved a performance level
comparable to that prior to their injuries.

In those patients with chondromalacia patel-
lae, a trend similar to that with meniscal lesions
was found with respect to the factors that had pre-
cipitated their injuries. However, a high percent-
age of these patients played on what was consid-
ered a hard playing surface, and the injury mech-
anism, although still predominantly twisting, in-
cluded a higher incidence of direct contact and
overuse mechanisms. In this group, there was a
delay in return to sport in comparison to those
with a meniscal injury, to the extent that over 50%
did not return until after 3 months had elapsed
from the time of arthroscopy.

There were 29 patients who presented with an
injury of the knee ligament, of which 28 had an
injury to the anterior cruciate ligament, and 1 pa-
tient had a grade I sprain of the medial collateral
ligament. There is little doubt that the injury
mechanism contributed to this ratio of injuries.
All of those patients presenting with anterior cru-
ciate ligament injuries described a twisting mech-
anism with their leg fixed and their upper body
and pelvis twisting, either from an improper land-
ing or a fast turn. On no occasion was there an as-
sociated body contact or valgus stress applied to
the knee joint, which would predispose to colla-
teral ligament injuries. Only 6 of the 28 patients
with known anterior cruciate ligament injuries
went on to have major reconstructive surgery. The
remaining 22 patients underwent an extensive re-
habilitation program. Six of the 28 patients did
not return to their chosen racquet sport; 2 of these
had undergone reconstructive surgery. Of those
who did return to their racquet sport, over 80% re-
quired more than 3 months’ rehabilitation prior to
returning.

A significant group of patients with chondral
lesions involving the femoral condyles reported
hard playing conditions and an inadequate warm-
up period prior to their activity. Almost all of our
patients with chondral lesions indicated a twisting
mechanism as the cause of their injury. There
were many combined lesions in this group, parti-
cularly of the meniscus and requiring meniscal re-
section as well as articular cartilage shaving of the
affected femoral condylar surface. The return to
racquet sports was delayed, with the majority re-
turning 3 months or more after their arthroscopy.

The fifth major group seen at arthroscopy was
that of pathological plicae. Of these 15 patients,
over a third were unsure as to the mechanism of
their injury. There was an association with other
lesions seen in the knee, the majority of which
were grade 2 or 3 chondromalacia patellae, parti-
cularly of the medial facet. The majority of the
patients in this group required resection of their
plicae and shaving of the patellar surface when
associated chondromalacia was found. Most pa-
tients returned to sporting activities within 2
months of their arthroscopy.

The combination of lesions has already been
outlined, and it is important to note that, in this
study, there was a high incidence of more than
one lesion found at the time of arthroscopy. The
most common combination of lesions found in-
volved primarily the meniscus in association with
either anterior cruciate ligament injuries, chon-
dral lesions to the femoral condyle, or chondrom-



alacia patellae. There was also an association of
severe chondromalacia patellae with pathological
plicae.

The rapid rise in participation in racquet
sports necessitates investigative studies into the
etiologies and incidence of injuries related to rac-
quet sports. In the past, emphasis has been placed
on facial and upper extremity injuries in racquet
sports, but it is evident from this study that a sig-
nificant number of injuries related to racquet
sports occur to the knee joint. Squash and rac-
quetball, in particular, are fast-moving games
played in a confined space demanding rapid
changes in direction on a firmly planted foot and
a flexed knee. It is not surprising that the knee is
particularly prone to injury. It is difficult to know
how to reduce the incidence of knee injuries oc-
curring during racquet sports other than by sug-
gesting that all participants allow an adequate
time for passive stretching and warming-up.
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