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Introduction

Quadriceps tendon (QT) ruptures are uncommon in-

juries that predominantly affect middle-aged men1.

Ruptures most commonly occur from a powerful, ec-

centric contraction of the quadriceps muscle, when

the knee is partially flexed and the foot is planted on

the floor. This injury is most frequently caused by

falls, however other mechanisms include direct trau-

ma, lacerations and iatrogenic causes2. Degenera-

tive changes associated with ageing and calcific

tendinopathy have also been shown to be a factor

with QT ruptures3,4. Spontaneous QT ruptures have

been shown to be associated with predisposing con-

ditions such as diabetes, chronic renal failure5,

gout6, and quinolone antibiotic use7 amongst others.

It has also been suggested that the presence of a

patella spur, a bony prominence at the QT tendon in-

sertion point of the proximal pole may be associated

with ruptures (Fig. 1)8. We examined a series of QT

ruptures to see if such an association existed among

our patients.

Patients and methods

All patients with a QT rupture who had undergone re-

pair over a six year period (from July 2008 to July

2014) were reviewed. Data were collected retrospec-
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Summary

Background: quadriceps tendon (QT) ruptures are

significant injuries that are relatively uncommon.

The diagnosis of QT ruptures is frequently missed

or delayed. An association between the presence

of a patella spur and QT ruptures has been sug-

gested in the literature.

Patients and methods: the Hospital Inpatient En-

quiry system was used to gather data on all pa-

tients who sustained a QT rupture over a six year

period from 2008 to 2014. A retrospective review

of the medical notes as well as radiographs was

undertaken. We reviewed 200 knee radiographs of

patients without QT ruptures to establish the inci-

dence of patella spurs in our normal population.

Statistical analysis was performed using SPSS

version 11.5 for Windows®.

Results: the records of 20 consecutive patients

with 21 QT ruptures were reviewed. The mean age

was 60.9 yrs (range 44.9-82.1 yrs) and the majori-

ty were male (n=17; 85%). There was one bilateral

QT ruptures. Patella spurs were noted in 13 cases

(62%) which were significantly higher than in pa-

tients without QT rupture 19% (P≤0.05).

Conclusion: we noted a significantly higher inci-

dence of patella spurs in patients with QT rup-

tures compared to those without. The presence of

a QT rupture should be ruled out in patients with

a knee injury and a patella spur on the knee radi-

ographs.
Figure 1. Lateral radiograph of a knee demonstrating a

proximal patellar pole spur (white arrow).
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the 200 lateral radiographs of normal, non-QT ruptured

knees had an incidental finding of 38 (19%) patellar

spurs. The patient characteristics of both cohorts were

similar for age and gender and shown in Table 1.

Statistical analysis demonstrated a significant corre-

lation between the presence of patella tendon spurs

and QT ruptures (P ≤0.05).

Discussion

QT ruptures are infrequent injuries and relatively rare

when all types of knee injuries are factored1. They

most often occur in men over 40 years of age and are

more common than patellar tendon ruptures10. Unilat-

eral ruptures are more common than bilateral. Early

diagnosis and prompt surgical repair have been

shown to have good outcomes in QT ruptures, aided

in part by the technical simplicity of the operation11,12.

Patellar tendinopathy and ruptures have been studied

in more detail and it is believed that eccentric exercis-

es and even surgical interventions may be beneficial

in tendinopathies which may avoid their progression

and subsequent tendon ruptures13-15. Clinical features

of QT ruptures include the triad of pain, loss of exten-

sion and a suprapatellar gap. However, clinical exam-

ination may be limited by both pain and swelling lead-

ing to a high rate of misdiagnosis, estimated between

10-50%16,17. Radiographic features include the oblit-

eration of the quadriceps shadow, a visible suprap-

atellar soft tissue mass (due to the retracted tendon),

an osseous avulsion fragment (from the proximal

pole) and patella baja (low riding patella)18. The In-

sall-Salvati index which is a ratio of the patella tendon

length to the patella length on the lateral radiograph is

useful in detecting a low riding patella or patella baja

when the index is <0.8 (Fig. 2)19. Ultrasonography

(US) has proven to be a better modality than radi-

ographs for the diagnosis of QT ruptures and can fur-

ther differentiate between partial and complete tears

as well as the tear location10,20. Magnetic resonance

has greater sensitivity and specificity than US, howev-

er it is more expensive, time consuming and limited

by its availability (Fig. 3)21.

tively using the Hospital In-Patient Enquiry (HIPE)

system and patient’s medical notes. The study meets

the ethical standards of the Muscle, Ligaments and

Tendons Journal9. Details include patient demo-

graphics, surgical details, mechanism and side of in-

jury and knee radiographs. Twenty-four patients were

identified. We excluded one patient who had under-

gone exploration of an open muscolotendinous tear

from a penetrating injury and two patients with patella

tendon ruptures who had been miscoded. The pa-

tient’s radiographs were reviewed to confirm the pres-

ence or absence of a patella spur. The Insall-Salvati

index of <0.8 was used on preoperative radiographs

when no other radiographic features of a QT rupture

were present. The lateral radiographs of 200 consec-

utive non-injured knees were collected from the

emergency department and examined to ascertain

the incidence of patella spurs in the population with-

out QT ruptures. Statistical analysis was performed

with the Chi-Squared test using SPSS version 11.5

for Windows®, with a P value ≤0.05 considered sig-

nificant.

Results

Of the 20 patients identified, 19 had unilateral rup-

tures while one patient had asynchronous ruptures to

both QT’s approximately one year apart. The QT rup-

tures were predominantly in males (85%) with a mean

age of 68.6 years. Indirect trauma was the most fre-

quent mechanism of injury in our series (Tab. 1). A

lateral radiograph was included for review in all pa-

tients in the series (Fig. 1).

The majority of QT ruptures (90.5%) were identified

clinically with having a loss of the normal extensor

mechanism of the knee and a palpable suprapatellar

gap. The remaining two patients had large hae -

marthroses making clinical examination equivocal: the

diagnosis was in these cases confirmed by ultrasonog-

raphy. One patient had rupture both QT’s about 1 year

apart. While six patients had mild renal impairment at

the time of admission none had a history of chronic re-

nal failure, gout, steroid or quinolone use. Analysis of

Table 1. Patient characteristics comparing the patient’s with QT-ruptures to those without.

Non-QT rupture QT rupture

Total = n 200 21

Age = years (range) 67.1 (45.1-80.7) 68.9 (44.9-82.1)

Gender = n (%) Male = 166 (83%) Male = 17 (85%)

Female = 3 (15%)

Side = n (%) Left = 95 (47.5%) Left = 12 (57%)

Right = 105 (52.5%) Right = 9 (43%)

Mechanism = n (%) N/A Direct = 4 (19%)

Indirect = 16 (76%)

Unknown = 1 (5%)

Spur Present = n (%) Yes = 38 (19%) Yes = 13 (62%)

No = 162 (81%) No = 8 (38%)
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Bony spurs are most commonly caused by osteo -

arthritis, with a higher incidence found in the elderly

population. The presence of a patellar spur has been

associated with anterior knee pain22. Studies have

hypothesized an association between patella spurs

found on lateral knee radiographs and QT ruptures8.

To date we have found one study that looked at the

presence of patella spurs and extensor mechanism

ruptures in patients with patella fractures, patella ten-

don ruptures and QT ruptures8. They noted the pres-

ence of patella spurs in 27% of the patella tendon

group, and 15% of the patella fracture group. In the

QT rupture group 23 of 29 (79%) had a patella spur,

however they did not have radiographs available for 7

(19%) patients and therefore were excluded from

analysis. They did not examine the incidence of patel-

la spurs within the non-QT rupture population. Our

study confirms the high incidence of patella spurs

amongst those with QT ruptures (62%), however less

than the previously reported 79% incidence of patella

spurs. We excluded patients with partial tears who

were treated conservatively and discharged.

The study is limited mainly by its retrospective nature

and the small sample size of 20 patients with QT rup-

tures due to the relative infrequency of the injury. An-

other limitation of the study was that our cohort only in-

cluded patients who underwent surgical intervention

and had complete tears. Patients with partial tears or

those who were managed non-operatively were not an-

alyzed. The study accounted for the most common pa-

tient risk factors associated with QT ruptures however

this was limited to the patient’s medical notes and there

may be non-documented risk factors present.

This retrospective study identified a significantly high-

er incidence of patella spurs amongst patients with

QT ruptures compared to those without. Based on

our findings, we would recommend in the clinical set-

ting of a knee injury with a patellar spur on the lateral

radiograph, the clinician should consider the pres-

ence of a QT rupture.
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