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Abstract Spontaneous ruptures of the extensor mecha-

nism of the knee are very rare. They tend to increase

considerably in patients with metabolic diseases such as

chronic renal failure, hyperparathyroidism, diabetes, gout,

and systemic lupus erythematosus. The reported case

regards a 48-year-old man with chronic, spontaneous and

simultaneous quadriceps, and contra-lateral patellar tendon

rupture. The patient suffered from chronic renal failure and

for the past year from tertiary hyperparathyroidism. Rup-

tured tendons were repaired and both knee were evaluated

monthly for the next 12 months. Good functional recovery

was achieved on both knees without relapse. This case

emphasizes the importance of long-term high parathyroid

hormone level in the etiology of tendons ruptures.

Keywords Patellar tendon rupture � Quadriceps tendon �
Tertiary hyperparathyroidism

Introduction

Patellar tendon ruptures usually occur in athletic patients

aged below 40 years, much more following sport injuries

[1]. Its preferred location is the lower pole of the patella at

the bone–tendon junction. Pre-existing patellar tendonitis

and local corticosteroid injections are known to predispose

to ruptures [2].

Quadriceps tendon rupture happens much more in cor-

respondence with the osteotendinous junction usually

following a fall or a trauma [3]. It occurs usually in sub-

jects relatively old (sixth–seventh decades) with

degenerative changes in the tendon.

Several systemic diseases predispose patients to spon-

taneous tendon rupture such as chronic renal failure in

dialytic treatment, hyperparathyroidism, diabetes, rheu-

matoid arthritis, and systemic lupus erythematosus (SLE)

[3–7].

Simultaneous rupture of quadriceps and contra-lateral

patellar tendons represents an extremely rare association

and just few cases were reported in medical literature

[7, 8].

Case report

A 48-year-old man was admitted to our emergency room

with acute onset of pain, massive effusions, and ecchy-

moses of both knees after a sudden fall happened about

1 month before. The patient referred to no direct or indirect

trauma to the knees but just a subsiding of the left knee

during walking and a secondary fall; on attempt to get up

he realized that he was unable to move both knees actively.

The patient was affected by chronic renal failure in

hemodialytic treatment for 2 years and for about a year he

had suffered from tertiary hyperparathyroidism (THPT)

with a constantly elevated parathyroid hormone (PTH)

level([2,000 pg/ml).

Inspection showed an alteration of the normal anatomic

profile and swelling of both knees; the passive flexion and
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extension were painful bilaterally. On palpation, there was

a gap in the proximal and distal regions of the left and right

patellae, respectively (Fig. 1). Patellar floating was positive

bilaterally.

The patient was unable to actively extend the knees

from any flexed position and perform a straight leg raise in

both knees. No other tendons, including the Achilles ten-

dons, were found to be affected.

X-ray examination of the knees was negative for bone

lesions and revealed patella alta and patella baja on the

right and left sides in the lateral projections, respectively

(the Insall-Salvati index was 1.3 and 0.7, respectively) [9]

(Fig. 2). Ultrasound examination of both knees showed a

complete lesion of the distal and proximal insertions of the

left quadriceps and right patella tendons, respectively.

Bilateral MRI was performed and confirmed ultrasound

results.

DEXA (dual energy X-ray absorptiometry) was also

performed on the lumbar spine (L1–L4) and the hip which

indicated osteoporosis (respectively, T score was -4.20

and -3.90 SD).

The hematochemical analysis revealed the following

values: creatinine 12.85 mg/dl (normal range 0.50–

1.10 mg/dl), urea 181 mg/dl (NR 10–50 mg/dl), alkaline

phosphatase 170 UI/l (NR 50–190 UI/l), calcium 10,0 mg/

dl (NR 8.6–10.2 mg/dl), phosphorus 9.3 mg/dl (NR 2.7–

4.5 mg/dl), PTH 2,086 pg/ml (NR 10–60 pg/ml), and b,2-

microglobulin 1.8 mg/l (NR 0.6–3.8 mg/l).

Both knees were aspirated because of the hemarthrosis

and were placed in above-knee braces until the operation.

Bilateral reconstruction was performed 10 days after

admission because of the clinical investigations.

Medial para-patellar incisions were made in both knees

over the gaps of the right quadriceps and left patellar

tendons.

On the left side, the rupture of the quadriceps tendon

was found and it was extended transversally to the lateral

and medial retinaculum ligaments.

On the right side, we ascertained the complete rupture of

the patellar tendon with a transverse rupture of the capsular

ligaments in correspondence to the tendon injury, probably

due to their stretch secondary to the chronic functional

absence of the tendon.

The tendon’s edges were rounded, sharpened, and not

bleeding. The patellae appeared to be shining and were

smooth to touch. We refreshed the tendon ends by bleeding

their edges.

Following Krakow, on both knees non-absorbable

sutures were passed through the tendon’s edges, the reti-

nacular ligaments and then through drill holes in the

patellae [10]. On the left knee, Krakow’s suture was pre-

ceded by a central lengthening of the quadriceps tendon

according to Codivilla’s Y/V technique in which a V-

shaped incision is made in the quadriceps tendon allowing

mobilization and closure of the gap with subsequent turn-

down of a tendon flap of the quadriceps tendon previously

dissected on coronal plane [11]. On the right side, there

was the possibility to restore the appropriate level of the

patella. Therefore, we did not perform any surgical

lengthening and release.

Post-operatively, both knees were immobilized in cyl-

inder casts for 5 weeks followed by a brace for 60 days.

Seven days after the operation, the patient started isometric

quadriceps and straight leg raising exercises. Passive

movement of the knees were begun 1 month post-opera-

tively and at 5 weeks the patient started with partial weight

bearing with crutches. Thereafter, rehabilitation exercises

were intensified, active mobility was added to the reha-

bilitation program. Four months after the operation, the

patient was able to walk on his own although one crutch

was used as a precaution.Fig. 1 Right knee, patella alta

Fig. 2 Rx of both knees shows patella alta on the right side and a

patella baja on the left side
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The patient was clinically evaluated every week for

1 month and monthly for the next 7 months. The results

achieved at 12 months were excellent in terms of pain and

movement; the active full extension was possible on both

knees and the bilateral active flexion was of 110�.

Discussion

Etiology of tendon ruptures is still not entirely understood.

Tendon vascularization represents the most important fac-

tor that attends to the pathogenesis of those lesions.

Following repetitive secondary microtears, the tendon

vascularization tends to reduce because of thrombosis and

infiltration of mononuclear cells. In this condition the

tendons would become more susceptible to rupture during

physical activity owing to the increased oxygen demanded

by the tissue [12].

Inflammatory changes and elastosis can be observed at

the site of rupture in patients, respectively, with SLE and

chronic acidosis [13].

Renal failure with protracted hemodialysis can cause

several complications that are linked to the dialytic pro-

cess, such as amyloidosis (dialysis-related amyloidosis,

DRA) [14]; in this particular type of amyloidosis there is an

abnormal production of b,2-microglobulin (b2-m). In

healthy people b2-m is metabolized by the kidneys,

whereas in uremic patients, especially in those who

underwent dialytic treatment with insufficiently permeable

filters, it accumulates in blood with rates greater than 30–

40 times the normal values. In the DRA, the unexcretable

plasma b2-m tends to collect in particular areas such as

joints, bones, and tendon structures [15]. This deposition

causes a reduction of the tendon’s elasticity and predis-

poses to rupture following minimal stress. Although we did

not make an histochemical analysis of tendon tissue for the

research of the b2-m, this is unlikely to be the cause of

tendon rupture in our patient. In the DRA, in fact, the

clinical manifestations almost never appear before 5 years

of dialytic treatment; furthermore, our patient did not

present high b2-m blood values and did not show any

features of the clinical triad characterizing musculoskeletal

involvement in DRA (i.e. carpal tunnel syndrome, shoulder

pain, and flexor tenosynovitis of the hands) [16].

Patient with chronic renal failure developed renal oste-

odystrophy and hyperparathyroidism characterized by

general osteoporosis with subperiosteal bone resorption

and secondary weakness of bone-tendon junction. This

condition has been reported as the main cause of tendon

ruptures [6].

Our patient was affected by severe osteoporosis and

THPT, a type of hyperparathyroidism secondary to chronic

renal failure not adequately compensated by therapy, in

which PTH secretion is independent of the calcium serum

concentration and autonomous parathyroid function has

developed. This issue is confirmed by the very high levels

of PTH during the previous year (even [2,000 pg/ml, NR

10–60). Our case was extremely rare because of the

rapidity of the development of the hyperparathyroidism,

about 12 months after the start of the dialytic treatment.

Furthermore the intra-operative patellar aspect, the occur-

rence of rupture through the osteotendinous junction, and

the relatively short duration of the hemodialytic treatment

(for about 2 years) let us to hypothesize that the main cause

of quadriceps and patellar tendons rupture in our patient is

more likely to be the hyperparathyroidism and the long-

term high PTH value. Our patient, 4 months after the

tendons repair, underwent a subtotal parathyroidectomy

with subsequent lowering of the PTH value.

Therefore we suggest careful clinical evaluation of the

knee of all the patients with chronic renal failure which

complain about knee pain, giving the opportunity for early

surgical treatment.
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