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ETIOLOGY, DIAGNOSIS AND TREATMENT OF TENDINOUS KNEE 
EXTENSOR MECHANISM INJURIES

T. Ibounig, T. A. Simons
Töölö Hospital, Helsinki University Central Hospital, HUS, Helsinki, Finland

ABSTRACT

Background and Aims: Quadriceps and patella tendon ruptures are uncommon injuries 
often resulting from minor trauma typically consisting of an eccentric contraction of the 
quadriceps muscle. Since rupture of a healthy tendon is very rare, such injuries usually 
represent the end stage of a long process of chronic tendon degeneration and overuse. This 
review aims to give an overview of the current understanding of the pathophysiology, 
diagnostic principles, and recommended treatment protocols as supported by the literature 
and institutional experience.

Material and Methods: A non-systematic review of the current literature on the subject 
was conducted and reflected against the current practice in our level 1 trauma center.

Results and Conclusion: Risk factors for patella and quadriceps tendon rupture include 
increasing age, repetitive micro-trauma, genetic predisposition, and systemic diseases, as 
well as certain medications. Diagnosis is based on history and clinical findings, but can 
be complemented by ultrasound or magnetic resonance imaging. Accurate diagnosis at an 
early stage is of utmost importance since delay in surgical repair of over 3 weeks results in 
significantly poorer outcomes. Operative treatment of acute ruptures yields good clinical 
results with low complication rates. Use of longitudinal transpatellar drill holes is the 
operative method of choice in the majority of acute cases. In chronic ruptures, tendon 
augmentation with auto- or allograft should be considered. Postoperative treatment 
protocols in the literature range from early mobilization with full weight bearing to cast 
immobilization for up to 12 weeks. Respecting the biology of tendon healing, we advocate 
the use of a removable knee splint or orthotic with protected full weight bearing and 
limited passive mobilization for 6 weeks.
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INTRODUCTION
Disruption of the extensor mechanism of the knee 
joint can be of bony or tendinous origin. Patellar frac-
tures are two to three times more common than 
quadriceps tendon ruptures (QTRs), which in turn 
are two to three times more common than patellar 
tendon ruptures (PTRs) (1). It is generally accepted 
that rupture of a healthy tendon is rare. Tensile over-
load of the extensor mechanism usually leads to a 
transverse fracture of the patella, which is considered 
the weakest link of the extensor mechanism (2). PTRs 
or QTRs due to indirect trauma are in most cases the 
end stage of long-standing chronic tendon degenera-
tion. Risk factors include age, repetitive micro-
trauma, genetic predisposition, and systemic 
diseases, as well as certain medications (3). Kannus 
and Józsa (4) evaluated 891 biopsy specimens of 
spontaneously ruptured tendons (including 82 patel-
lar and quadriceps tendons) and found that 97% 
showed degenerative changes, whereas these 
changes were detected in only 35% of intact tendons 
within age-matched control subjects.

The most common mechanism of injury is of a sud-
den contraction of the quadriceps muscle on a flexed 
knee, leading to an eccentric contraction and subse-
quent disruption of the extensor mechanism. Ciriello 
et al. (5) performed a systematic literature review in 
2012 and reported that most QTRs are caused by a 
simple fall (61.5%) or a fall down stairs (23.4%). Other 
mechanisms such as rupture during sports activities 
(6%), car accidents (3.2%), spontaneous ruptures 
(3.2%), and agricultural injuries (2.3%, mainly pene-
trating trauma) are very uncommon. In about 14% of 
all cases, comorbidities such as diabetes, obesity, 
hyperparathyroidism, rheumatic diseases, and ster-
oid use were reported. Bilateral QTR is a rare entity 
often leading to a delay in diagnosis of an average of 
65 days, due to more than 50% of cases being missed 
on initial assessment (6). In all, 64% of these patients 
have predisposing comorbidities such as obesity 
(21.4%) and diabetes (17.8%), with half having more 
than one risk factor.

Patellar fractures are slightly more common in 
women, whereas the majority of tendon ruptures 
occur in males (1). QTRs are more commonly seen in 
patients older than 45 years (1, 7, 8) and are often asso-
ciated with degenerative changes of the tendon (4). 
The rupture is typically situated 1–2 cm proximal to 
the superior pole of the patella (5), which corresponds 
to a relatively avascular region of the tendon (9). PTRs 
by comparison occur in patients who are younger 
(<45 years) and more active (1, 10) and more com-
monly result from direct trauma (11, 12) as well as iat-
rogenic injuries. The rupture site is most often in the 
proximal part of the tendon close to the inferior patel-
lar pole (11, 12).

DIAGNOSTICS

Quadriceps and patella tendon rupture diagnoses can 
usually be reached through a thorough history and 
clinical examination. In traumatic cases, knee radiogra-
phy is part of the basic diagnostics in order to rule out 

fractures. Clinical vigilance is required especially in 
spontaneous ruptures and the elusive bilateral cases.

HISTORY AND CLINICAL EXAMINATION

The typical history for an extensor tendon rupture 
involves some kind of trauma, albeit much smaller 
than expected. It is typically indirect in nature, involv-
ing sudden eccentric muscle contraction while trying 
to avoid a fall and is felt as an intense pain. The clinical 
diagnostic triad includes acute pain, inability to 
actively extend the knee, and a palpable gap at the rup-
ture site (10). Especially in QTR, the extensor mecha-
nism may still be partially working, due to an intact 
retinaculum and iliotibial tract, allowing for straight 
leg raising. The palpable gap might be masked by a 
posttraumatic hematoma particularly with delayed 
presentation. Clinical findings of QTR can also include 
a low riding patella (patella baja). Due to the lesser 
amount of soft tissue surrounding the patellar tendon, 
the gap of a PTR is more clearly palpable. On inspec-
tion, a high riding patella (patella alta) is a common 
finding, and it fails to follow the tibia on knee flexion.

RADIOLOGY

Radiological investigations include plain radiography, 
ultrasound (US), and magnetic resonance imaging 
(MRI). In cases of traumatic knee injury, plain radiog-
raphy is part of the standard diagnostic protocol. 
Apart from fractures and avulsions, degenerative 
changes such as the Tooth sign as well as patella posi-
tioning are assessed (see Fig. 1). According to a study 
by Hardy et al. (13), patella spurs are present in 79% of 
QTRs, 27% of PTRs, and in only 15% of patella frac-
tures. Insall-Salvati described a ratio between the 
length of the patella (LP) and the patella tendon (LT) 
as assessed from a lateral knee X-ray or sagittal MRI. If 
the quadriceps tendon is torn, the index (LT/LP) is 
less than the physiological range of 0.74–1.5, whereas 
a PTR causes the ratio to be above the physiological 
range (14).

In cases where clinical assessment is deemed insuf-
ficient, ultrasonography is considered a reliable and 
inexpensive method to verify the diagnosis in acute as 
well as chronic cases and also helps differentiate par-
tial from total ruptures (15). It also allows dynamic 
examination of the extensor mechanism and is not 
affected by metal implants.

MRI can be considered the gold standard imaging 
modality, but it rarely provides additional informa-
tion that would alter management. It is more expen-
sive and not as readily available as US, but might 
provide additional information in some chronic cases 
regarding tendon quality and muscle atrophy/fatty 
degeneration. In addition, a recent study by McKinney 
et al. (12) showed a surprisingly high incidence of 
associated intra-articular knee injuries with 9.6% in 
QTR and 30% in PTR. Most common were anterior 
cruciate ligament tears (18%) and medial meniscus 
tears (18%), with these injuries being more likely in 
high-energy trauma. In light of these findings, MRI 
should be considered in younger patients with high-
risk mechanisms.
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Fig. 3. Operative schematic of A) Scuderi and B) Codivilla techniques.

Fig. 4. Operative technique schematic of A) quadriceps tendon repair and B) patella tendon repair, both with use of a relaxing suture.






