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Abstract
Quadriceps tendon rupture is an uncommon lesion occurring due to injury to the
quadriceps mechanism. Patellar fractures and patellar tendon avulsion are more
common than rupture of quadriceps tendon, especially in younger patients.1
Although spontaneous as well as bilateral ruptures of quadriceps tendon has been
reported,2,3,4 it is usually seen in association with conditions like diabetes,2 gout5
uraemia6 etc. Traumatic rupture of quadriceps tendon is rare. We present a review of
2 patients presenting to us with quadriceps tendon rupture who were managed
successfully.
Introduction

Q

uadriceps tendon rupture is an
uncommon lesion occurring due to
injury to the quadriceps mechanism.
Patellar fractures and patellar tendon
avulsion are more common than rupture
of quadriceps tendon, especially in
younger patients.1 Though spontaneous
as well as bilateral ruptures of quadriceps
tendon has been reported,2,3,4 it is usually
seen in association with conditions like
diabetes,2 gout,5 uraemia6 etc. Traumatic
rupture of quadriceps tendon is rare. We
present a review of 2 patients presenting to
us with quadriceps tendon rupture who
were managed successfully.
Case 1

50 years old male had a fall while climbing down
the stairs with pain and swelling over the knee joint.
Patient was unable to actively extend his knee. On
examination, there was a palpable defect just above
the upper pole of patella.
With the diagnosis confirmed, the patient
underwent surgical repair of the quadriceps tendon.
A vertical midline incision was used; intra-operatively
a complete tear of quadriceps tendon was noted (Fig.
1). The haematoma was drained and tendon edges
freshened; Krackow's sutures (Fig. 2) were taken with
non-absorbable braided material (Ethibond no. 2) to
secure the stump of the tendon.7 The defect was
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Fig. 1 Complete tear of quadriceps tendon
repaired by suturing the stump to the patella with the
help of longitudinal drill holes through the superior
pole(Fig. 3). Post operatively, the limb was
immobilized in a posterior knee splint for 3 weeks and
static quadriceps exercises encouraged as per pain
tolerance. After 3 weeks, gradual active assisted knee
range of motion exercises were initiated. At the end of
6 weeks a vigorous rehabilitation programme
constituting active followed by passive knee range of
motion exercises along with quadriceps - hamstring
strengthening exercises was introduced.8 Patient had
full range of motion and normal quadriceps strength
at 3 month follow up.
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Fig. 2 Krackow's
Ethibond no.2

sutures

taken with

Fig. 1 X ray showing a horizontally tilted
but intact patella lying in the knee joint
Discussion

Fig. 3 Stump sutured to the patella with
longitudinal drill holes through the superior
pole
Case 2
A 24 year old male salesman had a fall while
alighting from a moving train. The mechanism of
injury involved the edge of the platform hitting the
shin of the tibia, forcing it into flexion while the
quadriceps mechanism was actively trying to extend
the knee. Patient presented with severe pain around
the knee with swelling in the suprapatellar region and
inability to actively extend the knee. There was a
palpable defect in the quadriceps mechanism in the
supra-patellar region. Roentgenograms showed a
horizontally tilted but intact patella which was lying
in the knee joint (Fig 4). Ultrasonography showed an
avulsion of the quadriceps attachment at the
superior pole of patella.
With the diagnosis confirmed, the patient was
managed with direct end to end suturing as described
in the previous case and a similar post-operative
rehabilitation protocol was followed. Patient regained
full knee motion and normal quadriceps strength by
3 months.
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Quadriceps tendon rupture requires a
sudden high velocity trauma resulting in
acute flexion of the knee joint while the
quadriceps is actively attempting to extend
the knee. The rupture classically occurs at
the osseo-tendinous junction, leaving
behind shreds of soft tissue attachments
to the patella. The tendon may retract
proximally and the patella more distally.
The surrounding retinaculum is usually
disrupted. In the elderly, the degenerative
process involving the quadriceps tendon
may significantly contribute to the process
of osseo-tendinous disruption when the
extensor mechanism is subjected to a
moderate to high velocity stress. A similar
rupture may occur with minimal force in
the presence of some systemic underlying
condition which weakens the tendon like
gout,5 diabetes mellitus,2 uraemia,6 and
systemic collagen vascular diseases.
These conditions may give rise to a
bilateral affection.
The mode of injury is classical with the
extensor mechanism trying to break the
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fall. The quadriceps mechanism cannot
withstand the force and ruptures. The
presentation is with the swelling in supra
patellar region with severe pain. Inability
to actively extend the knee, palpable defect
at the quadriceps insertion and localized
tenderness just above the patella are the
classical findings.
Roentgenograms are helpful to rule
out commoner conditions like patellar
fracture or bony avulsions of patellar
tendon insertions and can also demostrate
a distally displaced, horizontal or tilted
patella, occasionally located inside the
knee joint. Ultrasonography, a convenient
investigation, can give a valuable evidence
of soft tissue disruption thus confirming
the diagnosis.9 MRI, in addition to making
diagnosis, can also help to identify partial
tears, other intra-articular pathologies
and associated injuries, although
availability and high cost may be an
issue.10
Early surgical intervention is advisable
to achieve optimal results. Delay in repair
is associated with soft tissue contractures,
retaction of quadriceps tendon and a poor
result with respect to range of motion and
muscle strength.11 Repair and
reestablishment of the osseo-tendinous
continuity using non absorbable sutures
is the gold standard in management of this
injury. Krackow's sutures helps maintain
the tension in the structures, resists
pulling out and does not cause major
purse stringing or bunching of the
tendon.6 At completion of the repair, the
tension on the quadriceps apparatus
should be adequate.
Immobilization of the knee in
extension for about 3 weeks promotes
sound healing. After initial range is
obtained, an aggressive rehabilitation
programme to achieve full knee motion
and adequate quadriceps strength is vital.
The results of judiciously performed
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procedure and appropriate rehabilitation
are rewarding and give satisfactory knee
function.
Conclusion
Quadriceps tendon rupture, though a
rare entity needs accurate diagnosis and
early management. The commonly used
repair procedure is the direct end to end
suturing using the modified Krackow's
sutures. After initial immobilization, an
aggressive rehabilitation programme is
necessary to achieve optimal quadriceps
function and knee range of motion. The
results of a judiciously performed
procedure are gratifying and functional
outcome is excellent.
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INVESTIGATION AND MANAGEMENT OF CONGESTIVE HEART FAILURE
It also acknowledged, however, that average life expectancy is only about three years after diagnosis, which is
much worse than for many other serious illnesses such as cancer of the breast or colon. The condition is
associated with poor quality of life, frequent hospital admissions, and poor survival.
However, as many as 50 % of patients with the syndrome may have preserved left ventricular ejection fraction
(usually defined as >50 %), and currently little evidence is available to guide management in these patients. It is
important to distinguish between those with a low ejection fraction and those with a preserved ejection fraction
because most of the research into treatment has been done on those with low ejection fraction.
An echocardiogram will help to guide treatment for those with heart failure and low ejection fraction.
In patients with less acute symptoms who have a constellation of clinical symptoms and signs suggestive of
heart failure the clinician might have a high degree of clinical certainty. Early treatment may be initiated and
the patient referred for electrocardiography, chest radiography, and echocardiography.
Investigations for the clinical congestive heart failure syndrome
Echocardiography : The gold standard test-confirms the diagnosis of heart failure and distinguishes heart
failure with low ejection fraction from that with preserved ejection fraction.
BNP or NT-pro BNP : When low or normal this test rules out congestive heart failure; both assays are accurate;
better than electorcardiography for congestive heart failure.
Chest radiography : Will show cardiomegaly and pulmonary venous hypertension; when abnormalities are
present very specific; useful for diagnosing respiratory causes of breathlessness.
Electrocardiography : If normal this rules out congestive heart failure; useful for other diagnostic purposes
such as irregular pulse and cardiac ischaemia; BNP test preferred if available.
Spirometry : Can diagnose respiratory causes of dyspnoea; does not rule out congestive heart failure because
respiratory conditions can coexist with congestive heart failure.
Full blood count : Anaemia may explain congestive heart failure.
Thyroid function : Hyperthyroidism or hypothyroidism can be reversible causes of congestive heart failure.
Renal function (e.g. creatinine) : May explain overload if abnormal and needed for drug dosing.
BNP = brain natriuretic peptide; NT-pro BNP=N-terminal pro-B-type brain natriuretic peptide.
Angiotensin converting enzyme (ACE) inhibitors and β blockers recommended for patients with heart
failure and low ejection fraction*
ACE inhibitors : Enalapril - 2.5 mg BD - 10-20 mg daily - Cough is a common adverse effect; monitor
electrolytes and if creatinine increases >50% consider stopping; potassium can also rise.
β Blockers : Carvedilol - 3.125 mg BD, 25-50 mg BD - Monitor all patients taking β blockers for bradycardia,
atrial ventricular block, and bronchospasm.
Avoid overtreatment, which can lead to dehydration and renal dysfunction, particularly with loop diuretics.
Hypovolaemia can be assessed by measuring supine and standing blood pressures. A postural drop in blood
pressure that causes light headedness or unconsciousness indicates hypovolaemia, particularly in elderly
patients with heart failure. Bumetanide, furosemide, and torasemide (loop diuretics) act at the loop of Henle,
whereas thiazides, metolazone, and potassium sparing agents (such as spironolactone) act in the distal portion
of the tubule.
The dose of ACE inhibitor can be increased every two weeks until the maximum dose is achieved. Consider this
approach in all patients except those who have low blood pressure (<100 systolic), are clinically hypotensive, or
have terminal comorbidities.
If dyspnoea remains a problem despite the treatment recommended above, digoxin may be used even in
patients who are in sinus rhythm.
Tips for Non-Specialists
1. If heart failure is suspected but clinical uncertainly remains test for brain natriuretic peptide. A normal test
result makes congestive heart failure unlikely. If the result is abnormal consider starting angiotensin
converting enzyme inhibitor and β blocker while waiting for echocardiography.
2. Echocardiography is essential to determine whether the patient has impaired ejection fraction or preserved
systolic function (usually assessed by left ventricular ejection fraction). It can also assess valve disease.
Treatment for patients with heart failure and low ejection fraction has a clear evidence base, whereas treatment
for those with preserved ejection fraction is less clear.
3. Ask patients to weigh themselves at the same time each day. If their weight goes up more than 2 kg in one to
three days ask them to increase their loop diuretic and see their general practitioner. This is the simplest way
for doctors and patients to assess fluid retention.
4. Consider giving all patients an angiotensin converting enzyme inhibitor.
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