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Abstract
Introduction Weight lifting is commonly associated with
an increase in knee injury risk. Local steroid injection is
thought to be associated with increased risk of spontaneous
tendon rupture. The purpose of this report is to describe
incidence of rupture of the patellar tendon after receiving
multiple local steroid injections in weight lifters.
Materials and methods Seven weight lifters presented at
the hospital with ruptured patellar tendon. All the patients
had a history of multiple local steroid injections into the
patellar tendon. Each patient received surgical treatment
within 72 h after injury.
Results After an average follow-up time of 26 months,
the mean postoperative Lysholm knee score was 94 and the
mean Insall-Salvati measurement was 0.96. All seven ath-
letes returned to weight lifting training at 1 year after the
operation. They returned to full competition at 18 months
after the surgery.
Conclusion For physicians who treat patellar tendonitis,
especially in weight lifters, it is important to recognize the

contributing factors for tendon rupture especially in those
who have had multiple steroid injections. The functional
prognosis of the knee improves if the normal length and
strength of the injured tendon have been properly restored.
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Introduction

Patellar tendon rupture is a rare injury and occurs most
commonly in younger population [25]. The clinical signs of
patellar tendon rupture include weakness of knee joint
extension, inability to walk, palpable infrapatellar defect
and radiographic “patella alta” [5].The mechanism of patel-
lar tendon rupture can be divided into direct injury, or high-
velocity and low-velocity indirect injury [12]. Most patellar
tendon ruptures occur as a low-velocity indirect injury after
minor trauma with degenerative patellar tendon [25]. The
possible risk factors causing patellar tendon degeneration
include the systemic disorders (e.g., lupus erythematous,
diabetes mellitus, rheumathoid arthritis, chronic renal fail-
ure) [30], jumper’s knee [9, 23], previous knee surgery
(e.g., central one-third patellar tendon graft) [4] and local
steroid injection [29].

Tendinopathies are mostly associated with the Achilles
and patellar tendons [1, 6, 10, 13, 15, 16]. Local injection of
steroid is a common method to treat such tendinopathies.
The link of corticosteroids and tendinopathies with associ-
ated tendon ruptures was Wrst reported 40 years ago [27].
To our knowledge, there was no literature regarding the
relationship and treatment outcome of patellar tendon rup-
ture in weight lifters. It is our belief that the spontaneous
rupture of the tendon may be related to steroid injections
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used to treat a previous injury of that area. In this report,
seven cases of rupture of the patellar tendon with a previous
history of local steroid injections will be presented.

Materials and methods

Between October 2002 and October 2004, seven weight
lifters presented at the hospital with ruptured patellar ten-
dons. The population included Wve men and two women,
with a mean age of 22 years, ranging from 16 to 28 years.
The average follow-up time was 26 months (range from 18
to 38 months). All the patients had a history of receiving
local steroid injections into the knee. The average number
of injections for each patient was nine with a range of 5–20
injections. Except for the use of steroids, none had systemic
predisposing factors for tendon rupture. Physical examina-
tion reveals a defect in the patellar tendon (Fig. 1a) and it
may rest more proximally than normal (Fig. 1b). Their
original injuries were all due to athletic competition or
training.

Each patient was brought to our facility with their latest
injuries and each received surgical treatment within 72 h.
After approached to the injured site, noted steroid deposits
(Fig. 2a) and necrotic substances (Fig. 2b) were removed
prior to suture repair. Surgical repair consists of a heavy
nonabsorbable material, Ticron no. 5, woven through drill
holes underneath the tibia tuberosity. Reattachment was
completed to the patella through drill holes (Fig. 2c), and
then reinforced using absorbable mixed nonabsorbable
sutures around the area of rupture (Fig. 2d). The knee is
then braced in an immobilizer or other brace and locked in
extension. After approximately 6 weeks, supervised inten-
sive rehabilitation protocol is initiated along with active
Xexion and extension exercises.

Evaluation consisted of the Lysholm score, roentgeno-
graphic examination and physical examination of the
injured knee. The Lysholm knee score [14] is a condition-
speciWc outcome measure that contains eight domains:
limp, locking, pain, stair-climbing, use of supports, insta-
bility, swelling and squatting. An overall score of 0–100
points is calculated, with 95–100 points indicating an
excellent outcome; 84–94 points, a good outcome; 65–83
points, a fair outcome; and <65 points, a poor outcome. The
lateral view of knee radiography with 20°–30° of Xexion
was taken to determine the height of patella using the
Insall-Salvati measurement (length patella/length tendon
(LP/LT); normal range 0.8–1.2) [8]. The physical examina-
tion consisted of range of motion, residual deformity and
muscle power. A Biodex 3® isokinetic dynamometer (Bio-
dex Medical Systems Inc., Shirley, NY, USA) was used for
the measurement of muscle power. For each subject, the
knee extension and Xexion patterns were tested at 60, 180

and 240°/s angular velocities. Dominant side was Wrst mea-
sured followed by the contra lateral side. Peak torque, peak
torque/body weight, maximal repetition total work, work/
body weight and agonist/antagonist ratio isokinetic scores
were recorded for each velocity. The reference position
(90°Xexion) was recorded. The amplitude of the range of
motion (ROM) varied from 80° to 100°. Between each con-
dition, the subject was allowed to rest for 1 min, and gravi-
tational corrections were performed.

Results

All seven patients were included in the follow-up examina-
tion. The average follow-up time was 26 months. The mean
Lysholm knee score at the time of follow-up was 94 (range
91–99). Five cases were graded as excellent outcome, and
two cases were graded as good outcome. The mean Insall-
Salvati measurement was 0.96 (range 0.92–1.02). All
patients regained full range of motion as the contra lateral

Fig. 1 a Physical examination reveals a defect in the patellar tendon.
b The patella on the rupture side may rest more proximally than normal
side
123



Arch Orthop Trauma Surg (2009) 129:369–372 371
one at the time of follow-up. The diVerence of muscle
power between the operated and control knee at the time of
follow-up was as follows: a mean loss of 8% in extension
(quadriceps) strength (range 4–15) when measuring con-
centric extension and a mean loss of 3% in Xexion (Ham-
string) strength (range 2–6) in concentric Xexion. All seven
athletes returned to weight lifting training at 1 year after the
operation. They returned to full competition at 18 months
after the surgery.

Discussion

The actual mechanism of indirect patellar tendon rupture is
a strong contraction of the quadriceps with sudden Xexion
of the knee [26] or hyperXexion of knee with excessive
loading in sports activities such as soccer and basketball
[11]. However, weight lifting is known to be commonly
associated with an increase in knee injury risk [21, 22]. In
weight lifting, the act consists of two lifts. One is the snatch
and the other is to clean and jerk. The injuries that occur to
the knees are usually the result of many factors, which
include the biomechanical impact of the lifts themselves.
The condition of the patella tendon can be impacted by the
excessive and repetitive contraction of the quadriceps caus-
ing microscopic tears. This repeated stress and loading also
suppress the healing process leading to inXammation, pain
and dysfunction. One of the palliative measures preferred
by Taiwanese weight lifters is local injections of steroids.
The result of this therapy quickly enables the athletes to

continue their training schedule as well as Wnish their com-
petitions. They are often unaware of the deleterious eVects
of the accumulation of steroid injections.

Although the role of steroid injection in tendon rupture is
still controversial, local injections of corticosteroids have
been implicated as one of the etiologic factors for tendon
rupture [2, 3, 6, 16, 19, 27, 31]. In animal studies, steroid
injections leading to pathologic tendon degeneration had
been identiWed in endurance-trained mice [17, 18]. In in
vitro studies, the glucosteroid suppresses the proteoglycan
production [31], proliferation [24] and migration [28] of
human tendon cell, which may impair tendon-healing and
lead to spontaneous tendon rupture. The majority of tendon
ruptures occurs just a few days to 6 weeks after the injec-
tions [20, 29]. The location of the rupture occurs at the point
of origin on the patellar tendon and its insertion on the tibia
tuberosity, when the quadriceps muscle suddenly contracts.
This type of patellar tendon rupture is reported to be associ-
ated with athletic activity such as “jumper’s knee” [7, 11].

In this investigation, all the seven weight lifters had his-
tory of knee pain and were treated as having patellar tendin-
opathy. They all had previous corticosteroid injections at
the region of the patella tendon on at least Wve diVerent
occasions within 1 year prior to their recent injury and rup-
ture. Except for the use of steroids, none had systemic pre-
disposing factors for tendon rupture. Physical examination
reveals a defect in the patellar tendon (Fig. 1a) and it may
rest more proximally than normal (Fig. 1b). The presence
of a “patella alta” on lateral radiographs suggests the rup-
ture of the tendon. As noted before, a simple physical

Fig. 2 a Debridement of the 
steroid deposits and necrotic 
substances were the routine pro-
cedures before the sutures were 
performed. b Rupture end of 
patellar tendon contained the 
corticosteroids injection depos-
its. c Heavy nonabsorbable 
materials (Ticron no. 5) woven 
through the drill holes under-
neath tibia tuberosity, reattach-
ment to the patella through drill 
holes. d Reinforcement using 
absorbable mixed nonabsorb-
able sutures around the torn area
123



372 Arch Orthop Trauma Surg (2009) 129:369–372
examination can determine the diagnosis. Prompt surgical
repair is necessary to help the patients to regain their nor-
mal activities especially in active athletes. At the time of
follow-up, Wve athletes who were graded with excellent
outcome could reach the level better than the level before
injury without any discomfort. Two athletes who were
graded with good outcome could reach the level before
injury, and they complained mild discomfort of the injured
knee after Wnishing the competition. A mean loss of 8% in
knee extension strength may remain as long as 2 years after
the incidence. The limitations of the case series included its
retrospective nature and the small number of patella tendon
ruptures caused by local steroid injections in weight lifters
who required surgical repair. Additionally, the limited fol-
low-up time is another weakness in this study. A larger
sample size and longer follow-up duration study would
help to understand the further competition ability and the
incidence of patellar tendon rerupture in the weight lifters
who continue the competition activities after repairing the
ruptured patellar tendon caused by local steroid injections.

Conclusion

For physicians who treat patellar tendonitis, especially in
weight lifters, it is important to recognize the contributing
factors for tendon rupture, especially in those who have had
steroid injections. It is advisable to minimize the dosage
and frequency of steroid injections to avoid the possibility
of further complications. In addition, it is imperative to pro-
tect the sound site after injection. Lastly, it is important that
surgical repair of a torn patellar tendon should be per-
formed as soon as possible along with intensive supervised
rehabilitation. If normal length and strength of the tendon
can be maintained, functional restoration will be excellent.
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