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SUMMARY

Quadriceps tendon ruptures are rare orthopaedic injuries. Although they are generally seen after the age of

50, they may occur in younger patients with certain underlying conditions, including chronic haemodialysis.

Several repair techniques have been proposed but the choice of the best method is still a matter of controversy.

This paper presents the case of a renal failure patient with 10 years' history of haemodialysis treatment suffer-

ing from bilateral quadriceps tendon rupture. The treatment was with transpatellar sutures augmented with 

a reverse quadriceps tendon flap. His short-term clinical and radiological results are satisfactory.
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BACKGROUND

Ruptures of the quadriceps tendon are not com-

mon injuries and bilateral tendon ruptures are

extremely rare [1,2]. The majority of cases have been

reported in patients over 50 years of age. Approxi-

mately 70% of the patients suffering from quadriceps

tendon rupture have predisposing medical factors

such as prolonged systemic steroid use [3], chronic

renal failure resulting in hyperparathyroidism [4,5],

diabetes mellitus [6], osteogenesis imperfecta [7],

systemic autoimmune diseases like gout, rheumatoid

arthritis, pseudogout [8], systemic lupus erythemato-

sus [9], vasculitis, obesity, and other metabolic dis-

eases [10]. Amyloidosis and use of anabolic steroids

and fluoroquinolones have also been implicated as fac-

tors in tendon rupture [11]. Isolated cases have also

been described in healthy individuals [12,13]. Gener-

ally these patients give the same history of a rupture

simultaneous with or secondary to a minor trauma. 

This case report presents the short-term treatment

results of a bilateral quadriceps tendon rupture in a

patient treated by transosseous sutures with augmen-

tation according to the Scuderi technique [14].

CASE REPORT

A 40-year-old man (weight 67 kg, height 165 cm)

with chronic renal failure was admitted to our centre.

His presenting complaint was inability to walk. He

had fallen down from a height of 80 cm onto his feet

with both knees extended, following which he was

unable to get up on both legs. He felt a sharp snap and

pain in his knees and afterwards he was unable to walk

on his own. On inspection both knees were mildly

swollen. Gaps were palpated bilaterally just proximal

to the patella. The gap areas were painful. He was able

to flex his knees and but not to extend them. 

His laboratory findings were as follows; BUN: 160

mg/dl, Creatinine: 10.5 mg/dl, Uric acid: 6.7 mg/dl,

ESR: 12 mm/h, Glucose: 90 mg/dl, Sodium: 138

mmol/l, Potassium: 5.4 mmol/l, Calcium: 10.9 mg/dl,

Hb: 13.2 g/dl, Hct: 37.4%, WBC: 5470/microliter, Pla-

telets: 171000/mm3, Anti-HCV: positive, and parathy-

roid hormone (PTH): 372 pg/ml (normal range 10-65). 

Plain radiographs of both knees showed evidence

of patella baja. MRI of both knees was performed to

confirm the diagnosis and to evaluate the soft tissues

around the knees. Sagittal images displayed evidence

of bilateral quadriceps tendon rupture at the osseo-

tendinous junction of the patella (Fig. 1, 2). Small

bony fragments that originated from the superior

pole of the patella were seen. 

He was operated within 72 hours of admission to

hospital. The operation was carried out under gener-

al anesthesia. An approximately 10 cm longitidunal

midline incision was performed on the left knee

starting from the middle portion of the patella to the

distal part of thigh after inflation of a pneumatic

tourniquet. A thorough wash-out of the knee joint

and debridement of the tendon ends were carried out.
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Fig. 1. Sagittal MRI image of the left knee. The rupture can be clearly seen at the osseo-tendinous junction
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Four holes were prepared by drilling the patella

using a 2.5 mm drill bit. No. 5 non-absorbable

sutures (tycron) were passed through the holes in the

patella (Fig. 3). These sutures were then passed in the

quadriceps tendon in a criss-cross manner and tied

with each other with the knee in full extension. 

A reverse V-shaped tendinous quadriceps flap was

prepared. It was rotated 180o distally and sutured

onto the patella using absorbable No. 2/0 sutures

(Fig. 4). A long cylindrical leg cast was applied after

wound closure. The same procedure was used to

operate on the right knee.      

The patient was encouraged to begin weight-

bearing with crutches as tolerated after removal of

suction drains. Isometric exercises for the quadriceps

were introduced during this stage. The cylindrical

casts were removed at 6 weeks postoperatively. 

A long leg brace allowing angle control was recom-

mended bilaterally for 8 weeks. Active and passive

rehabilitation was encouraged while the patient was
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Fig. 2. Sagittal MRI image of the right knee

Fig. 3. Drilling the patella and passing a non-absorbable No. 5 suture though the holes
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using the brace. The last follow-up was done at 4

months postoperatively. The patient was able to fully

extend both knees without any support and flex to

about 140° (Fig. 5, 6). He is asymptomatic now and

he can perform all recreational activities that he

engaged in before the injury.

DISCUSSION 

A spontaneous bilateral rupture of the quadriceps

tendon is a rare injury [2]. Most cases have been

related to underlying medical conditions such as

chronic haemodialysis or systemic inflammatory dis-

eases [15]. Mechanical and concomitant systemic

factors have been implicated in the pathogenesis of

major tendon ruptures, with diminished blood supply

appearing to be the most important factor for these

injuries [16]. 

Two pathophysiologic mechanisms have been

implicated as factors underlying  spontaneous tendon

rupture in chronic renal failure patients with elevated

PTH levels. Some reports have pointed to a relation

between the duration of haemodialysis and the inci-
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Fig. 4. Augmentation of the repair site with a reverse tendon flap onto the patella

Fig. 5. Full extension while standing
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dence of tendon ruptures [17]. These reports sug-

gested that tendinous weakness in these cases result-

ed from malnutrition,  2-amyloidosis or the accumu-

lation of uraemic toxins [18]. On the other hand, sec-

ondary hyperparathyroidism is thought to be a risk

factor for tendon rupture, the rationale starting with

retention of phosphorus due to decreased glomerular

filtration rate that leads to hypocalcaemia, which

stimulates PTH [15,19,20].

In a study of 24 renal failure patients, Shah re-

ported that the duration of haemodialysis was related

to quadriceps tendon rupture. However he could find

no relation between demographic data, hyper-

parathyroidism and tendon rupture [17]. Our patient

had mildly elevated PTH but had been receiving

haemodialysis for about 10 years. Therefore in our

case the duration of chronic haemodialysis seems 

a more probable predisposing factor than hyperpa-

rathyroidism.

A number of operative techniques are available

for quadriceps tendon rupture apart from transpatel-

lar repair plus reverse quadriceps tendon flap, such

as the use of Dacron vascular grafts, polydioxane

cord, carbon fibre, synthetic prosthetic ligaments,

and suture anchors [21-24]. Which of these is the

most suitable is still a matter of controversy. Ravalin

et al. reported that augmentation of tendon repair

decreases the incidence of gap formation and clinical

failure [25]. In the meta-analysis reported by Neu-

bauer et al., transpatellar tendon repair was the most

common and preferred technique in the literature

(57.7%) [26]. augmentation with cerclage wiring

was used in some reports [5,8]. However, the cer-

clage was removed because of skin irritation. Aug-

mentation with the V-Y turndown, such as the Scu-

deri technique, was recommended only in chronic

ruptures in which the tendon retracted proximally

and could not be anatomically reduced [21].

However, in our patient, after suturing the tendon

to the patella through holes, we augmented the repair

site with a reverse quadriceps tendon flap as de-

scribed by Scuderi [14]. Therefore we strongly en-

couraged our patient to carry out active and passive

exercises after cast removal. Although the assess-

ment took place early on after the operation, nearly

140° range of motion was obtained in both knees.

This functional recovery appeared to be more rapid

compared to other case reports [4,8].    

In the literature, acute repair of the quadriceps

tendon rupture is recommended by most authors.

However, there are no clear recommendations regard-

ing the duration of the period between the injury and

the operation. Scuderi advocated tendon repair with-

in the first 48-72 hours [14]. However, Rougraff et al

recommended extending this period up to 7 days, and

Siwek and Rao, up to 14 days [27,28]. On the other

hand Ramseier et al. reported good results following

surgery within 1 month since injury [29].

In our patient the surgical repair was performed

within 3 days of the injury. We encouraged the patient

to start weight bearing as tolerated during cast immo-

bilisation. Active and passive rehabilitation was begun

after removal of the cast. At 4 months postoperatively,

the patient was free of any limitation in recreational

activites and he was pleased with the clinical result.

A spontaneous bilateral quadriceps tendon rupture

is an uncommon injury. Early surgical repair using

transpatellar sutures and augmentation with a reverse

quadriceps tendon yielded satisfactory results in our

patient in the early postoperative period.

Kayali C. et al., Results of Treatment with Transpatellar Sutures Augmented with a Quadriceps Tendon Flap

Fig. 6. 140° flexion in both knees
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