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Non-Identical Bilateral Rupture of the Extensor Mechanism of the Knee
in a Patient with Hyperlipidemia: A Case Study
Sam K Yasen¹, Aaron J Foster¹, Raj R Thakrar¹
Learning Point of the Article:
Patients presenting with bilateral tendon ruptures should be investigated for hyperlipidaemia and treated accordingly.

Abstract
Introduction: Rupture of the extensor mechanism is a relatively common injury, most frequently occurring as a result of patella fracture, while
ruptures of the quadriceps tendon and patellar ligament are less common. Extensor mechanisms of healthy knees are able to tolerate large forces
before rupturing; therefore, complete ruptures without significant trauma are due to minor injury to an already degenerate or attenuated tendon.
Hyperlipidemia has been linked as a cause of tendon degeneration due to the systemic biological effect that it has on tenocytes. Non-identical
bilateral ruptures are rare. To the best of our knowledge, this is the only case report of bilateral ruptures involving the quadriceps tendon of one
knee and patellar ligament of the contralateral knee simultaneously.
Case Report: A 42-year-old man presented to our department with bilateral traumatic rupture of the extensor mechanism of the knee. He had no
medical history, was not taking any regular medications, and had no significant family history but a 15-year history of anterior knee pain. Both of
his legs gave way on landing from a jump. Radiographs demonstrated a knee effusion with normal patella height on the left and a knee effusion
with an elevated patella on the right. A diagnosis of quadriceps tendon rupture on the left and patellar ligament rupture on the right was made.
Conclusion: Hyperlipidemia has been associated with ruptures of the Achilles tendon but has not been reported in association with failure of the
extensor mechanism of the knee. We suggest that all patients presenting with bilateral tendon ruptures, especially in the absence of systemic
disease or corticosteroid therapy, are investigated for hyperlipidemia and treated accordingly.
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Introduction
The extensor mechanism of the knee is comprised of the
quadriceps muscle and tendon, the patella and patellar
ligament, and the tibial tubercle. Rupture of the extensor
mechanism is a relatively common injury, most frequently
occurring as a result of patella fracture. Quadriceps tendon and
patellar ligament ruptures are seen less frequently [1]. The usual
mechanism is one of the eccentric contractions of the
quadriceps with the foot planted and the knee flexed as a person
falls. Considerable force is required to rupture the extensor
mechanism in the healthy knee, with estimates as high as 17.5

times body weight being required [2]. Quadriceps tendon and
patellar ligament rupture are, therefore, either the result of
highly significant trauma or a minor traumatic insult to an
already degenerate or attenuated tendon. In the absence of
significant trauma, histologically ruptured tendons typically
demonstrate appearances consi stent w ith chronic
inflammation and degeneration.
Hyperlipidemia is a group of disorders characterized by an
increased level of lipids in the bloodstream and can involve an
imbalance between low-density and high-density lipoprotein
(HDL) cholesterol[3]. It is thought that this can cause a
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Figure 1: Anterior-posteriorradiograph of both knees demonstrating patella alta on the rig.(b)
Lateral radiographs of both knees showing patella position, with bilateral soft tissue swelling and
knee effusions.

systemic biological effect on the tenocytes, thus weakening the
tendon [4]. Specifically, increased blood cholesterol levels have
been linked with a greater risk of tendon tears [5, 6, 7] though
rupture of the extensor mechanism of the knee, in association
with hyperlipidemia, as an independent variable has not been
previously described.
Rose and Frassica [8] previously reviewed bilateral patellar
ligament ruptures and identified 48 cases in the English
literature. Most patients had a prior history of systemic disease
or knee surgery. There were 16 cases of atraumatic rupture, with
10occurring at the osseotendinous junction (nine at the inferior
pole of the patella) and five in the mid-substance of the tendon.
Case reports of non-identical ruptures are far rarer, however. To
the best of our knowledge, this is the only case report of bilateral
ruptures involving the quadriceps tendon of one knee and
patellar ligament of the contralateral knee simultaneously.
Case Report
A 42-year-old man presented to our department with bilateral
traumatic rupture of the extensor mechanism of the knee. He
worked as a sports course designer, was a non-smoker, and
drank alcohol only in moderation. He had no medical history,
was not taking any regular medications, and had no significant
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Figure 2: (a and b) Post-operative anterior-posterior and lateral radiographs of the right knee
following patellar ligament repair with augmentation using a 1.6mm Dall-Miles cable (Stryker,
UK).

family history.
The incident occurred while under the influence of alcohol he
jumped over a sleeping policeman as he was running along a
road. Both of his legs gave way on landing and he was
subsequently unable to weight bear or actively extend either
knee. On direct questioning, he recounted a 15-year history of
anterior knee pain, which was worse on kneeling and typically
flared after approximately 2 min of running or jogging. He had,
therefore, not participated in any regular sporting activity for
several years.
On examination, he had a palpable defect in his extensor
mechanism proximal to the patella on the left and distal to the
patella on the right. He was unable to straight leg raise bilaterally
and had no power in knee extension. His plain radiographs (Fig.
1) demonstrated a knee effusion with normal patella height on
the left and a knee effusion with an elevated patella on the right.
A diagnosis of quadriceps tendon rupture on the left and
patellar ligament rupture on the right was made.
The patient was managed operatively with bilateral extensor
mechanism repairs using an intraosseous suture technique.
Vertically orientated tunnels using a 2.0 millimeters (mm) drill
were made through the patella, and number-5 FiberWire®
sutures (Arthrex Inc., Naples, FL) were used to reattach the
quadriceps tendon on the left and the patellar ligament on the
right. The patellar ligament repair was augmented with a 1.6mm
Dall-Miles cable (Stryker, UK) passed transversely through the
patella and proximal tibia. The post-operative radiographs of
the right knee are shown in Fig. 2. At operation, the quadriceps
tendon on the left had ruptured leaving approximately a 1 cm
stump on the patella with near complete disruption of the
retinaculum. On the right, the patellar ligament had failed at the
osseotendinous junction at the inferior pole of the patella, with
complete disruption of the retinaculum. Bilaterally, the
extensor apparatus appeared attenuated throughout, lacking
the typical healthy sheen that may be expected in a 42-year-old
individual with no prior medical history.
Hematological and biochemical parameters revealed a normal
full blood count and differential and normal urea, creatinine,
and electrolytes. His fasted lipid profile showed a serum
cholesterol level of 4.9mmol/L with elevated cholesterol-HDL
ratio of 5.5. Serum triglyceride levels were also raised at
2.33mmol/L.Operative biopsy of the extensor mechanism was
sent for histological examination. This demonstrated
tendinosis.
Postoperatively, he was allowed to weight bear immediately
using crutches with both knees locked in extension braces and
commenced a graded rehabilitation programme. Full passive
range of motion, ranging from 0 to 135°, was achieved at the 1
year post-operative time point, with no extensor lag. The
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patient was counseled on dietary modification with a view to
starting pharmacological treatment for his hyperlipidemia
should his biochemical lipid parameters not improve. To date,
there have been no post-operative complications.
Discussion
Bilateral ruptures are rare, although the true incidence is
unknown. They have been described as occurring in three broad
groups of patients; first, in patients after local injection of
corticosteroid or prolonged oral steroid therapy, this is thought
to cause a breakdown of collagen organization and strength,
weakening the tendon [9]; second, in patients with systemic
inflammatory or autoimmune disease, such as systemic lupus
erythematosus, rheumatoid arthritis, diabetes mellitus, chronic
renal failure, and hyperparathyroidism, histology may show
amyloid deposition in these cases [8,10]; and third, low energy
and spontaneous bilateral ruptures have been reported in
patients with no apparent medical comorbidity. This has been
attributed to chronic, repetitive microtrauma, as described by
Davidson’s theory in theliterature[11].
Taylor et al. [10] reported on a 36-year-old healthy man with
bilateral patellar ligament rupture with an intrasubstance failure
on one side and contralateral avulsion at the inferior patella
pole. The mechanism of injury was similar to that presented in
this case with the patient landing from a jump while playing
football and subsequently unable to weight bear. They
identified only two other case reports of non-identical ruptures
[12].
There is a known association between hyperlipidemia and
rupture of the tendoachilles [7]. In one series of patients
undergoing surgical repair, 83% had elevated serum cholesterol
levels [5]. Bilateral spontaneous rupture is rare, and most cases
have been reported in relation to corticosteroid therapy [13].
Rao et al. [6], however, presented a case of bilateral rupture in a
patient with recently diagnosed hypothyroidism and markedly
elevated serum cholesterol levels. They surmise that the
combination of lipomatous infiltration of the tendon causing
fibrillation of collagen and the production of cleavage planes,
coupled w ith decreased vascularit y in par t due to
hypothyroidism, and led to reduced tendon strength and

failure. Histopathologically, the tendon showed degenerative
changes. Radiographic changes in relation to hyperlipidemia
have also been described in the Achilles tendon on both
ultrasonography [14] and magnetic resonance imaging [15].
In our case, the patient had a long history of anterior knee pain,
which was worse on kneeling and any attempted running, and
he had, therefore, not participated in sports for many years but
had not previously sought medical attention. His employment
involved a reasonable amount of walking and occasional
kneeling, but no heavy work. In the absence of any significant
perpetuating trauma, we speculate whether he had bilateral
tendinopathy of his extensor mechanism as a consequence of
hyperlipidemia. Macroscopically, his extensor mechanism was
degenerate bilaterally at the time of operative intervention. The
case is also unusual in the non-identical pattern of rupture,
suggesting that the entire extensor mechanism was diseased and
vulnerable to injury. We suggest that all patients presenting with
bilateral tendon ruptures, especially in the absence of systemic
disease or corticosteroid therapy, are investigated for
hyperlipidemia and treated accordingly.
Conclusion
A 42-year-old, previously healthy, man presented with bilateral
non-identical ruptures of the extensor mechanism of the knee.
He was diagnosed with quadriceps tendon rupture on the left
and patellar ligament rupture on the right, which, to the best of
our knowledge, is the first such case report. Laboratory work-up
revealed an elevated cholesterol-HDL ratio and serum
triglyceride level. Hyperlipidemia has been associated with
ruptures of the Achilles tendon but has not been reported in
association with failure of the extensor mechanism of the knee.
We, therefore, recommend that patients presenting with
bilateral tendon ruptures are investigated for hyperlipidemia
and treated accordingly.

Clinical Message

Patients presenting with bilateral tendon ruptures should be
investigated for hyperlipidaemia and treated accordingly.
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