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Abstract
A 43-year-old man experienced repeated spontancous quadriceps tendon rupture after he had
been on regular hemodialysis for 10 years. He had undergone a long period of secondary hyper-
parathyroidism as demonstrated by high serum parathyroid hormone and alkaline phosphatase level.
He was successfully treated both times using the conservative method. The causes or risk factors,
clinical character and appropriate management of this rare morbidity in hemodialysis patients are

discussed with a literature review.
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Since dialysis was begun in the treatment
of end-stage renal failure patients, patient survival
rate has improved. However, the patients are still
prone to common ailments such as cardiovascular
disease and complications of long-term dialysis such
as dialysis-associated amyloidosis and secondary
hyperparathyroidism. Spontaneous tendon rupture is
rare, but is reported occasionally. The author reports
a case of repeated spontaneous quadriceps tendon

rupture, and review of the literature to examine the
causes or risk factors, clinical characteristics and
appropriate management of this condition.

CASE REPORT

A 43-year-old man who had been on hemo-
dialysis for 10 years came to the hospital complain-
ing of right knee pain after a fall while walking. He
felt pain in his knee with swelling and he could not
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Alkaline phosphatase (ALP) and intact parathyroid hormone (iPTH) changes during the last 2 years

of dialysis. The solid horizontal line indicates the upper normal level of alkaline phosphatase.
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Fig 2. Calcium, phosphate and bicarbonate changes during the last 2 years of dialysis.
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extend the joint. Physical examination revealed an
abnormal indentation in the pre-patella region with
swelling and inability to straighten the joint. Arthro-
centesis showed bloody effusion, and quadriceps
tendon rupture was diagnosed. Conservative treat-
ment was successful, and he could soon walk with
little difficulty. Five months later he experienced a
second episode of bilateral quadriceps tendon rupture
while walking upstairs. The management was again
conservative. A blood review revealed persistent
high alkaline phosphatase and a very high parathyroid
hormone level (Fig. 1). Changes of serum calcium,
phosphate and bicarbonate levels are shown in Fig.
2. There was an intermittent high serum phosphate
level and a decreased serum bicarbonate level during
the last year of hemodialysis. He was treated with
oral one-alpha vitamin D3 1 mcg twice weekly. The
parathyroid hormone level decreased. At this time
the patient had a kidney transplant, and has had no
further tendon ruptures to date.
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Histology of ruptured tendon
Minute fragments of bone and cartilage, degenerated tendon

tissue with hemorrhage, fibrosis and granulation, no elastosis

or amyloid substance
Nonspecific degeneration and calcification, no elastosis or

amyloid substance
Degenerative change and hemorrhage, no elastosis or

amyloid substance but positive for f-microglobulin

Positive for amyloid substance

DISCUSSION 2 Z2Z%

Spontaneous tendon rupture is a rare com-
plication in hemodialysis patients, occurring in from § Bg E .
0.3 per cent to 15 per cent of cases(1-3), The diffe- 2888 2 & £
rence in prevalence between reports may be due to ER tgee B -
different durations of survey. For example, Jones and 2?5 855 £ £ £
Kijellstrand(1) reviewed their cases for 10 years while 2 g §. F E. g. g E. 3
Spencer(4) surveyed for 5 years. Tendon rupture has §§ ga & & &
been reported at many sites such as quadriceps(1,3-8), FEEEZ & T T 2
achilles(4), patellar(5), triceps(8), and digital extensor
(3:5). The most common site was quadriceps, about @
65 per cent(1). ES

The studies of quadriceps tendon rupture S8 |a ww
and patients data are shown in Table 1. Most have g § g1 *°7== T g
few patients. Most patients had been on hemodialysis E8
for many years before spontaneous tendon rupture 4 ®
occurred. The most persistent associated finding was 3
hyperparathyroidism, followed by previous steroid 2| =
use and dialysis-associated amyloidosis. 2|2

. . .. -] £ I L K> Mg N ~ —

Some studies tried to show an association &l -2
between hyperparathyroidism and tendon rupture. 'E &
Although the study of Jones and Kjellstrand(1) and
Menghello and Bertoli(4) were case-controlled, the E a
patients included extra-quadriceps and quadriceps & ) =
tendon ruptures. Jones and Kjellsrand(1), Menghello 3 E 5
and Bertoli(3), Ryuzaki et al(6) and Franco et al(8) & T 5% € - g
also showed the time relationship between hyperpara- . 1 P ?, 6’; % ) 3
thyroidism and spontaneous tendon ruptures. They : " E g %35 § g O g g
demonstated that all cases had a tendon rupture after 5 | 2 g B85S £ 2 EB|:
a few to many years of hyperparathyroidism status, Bl 2 2Z2aoa B & 2%
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which was shown by elevation of the serum alkaline
phosphatase level, prior marked bone erosions and
serum parathyroid hormone level. These indicate that
spontaneous tendon rupture in both quadriceps and
extra-quadriceps sites have the same risk or cause,
hyperparathyroidism.

Although 2 cases of dialysis-associated
amyloidosis were reported by Kurer et al(9), possible
hyperparathyroidism could not be excluded because
serum parathyroid hormone level was not mentioned.

Other possible associated risk factors were
chronic metabolic acidosis and f,-microglobuline-
mia, a precursor of dialysis-associated amyloid sub-
stances. Finlayson et al(10) showed that collagen
structure became more elastosic with chronic meta-
bolic acidosis, and Murphy and Macphee(11) also
reported a case of tendon rupture with this condition,
neither commented on the parathyroid hormone status.
There was no proof of quadriceps tendon rupture,
which may have been due to the better care of meta-
bolic acidosis.

In addition to being the precursor of amyloid
substance, f,-microglobuline may directly cause a
tendon rupture. Franco et al(8) revealed B,-micro-
globuline in ruptured quadriceps tendon in the absence
of any amyloid substance. B)-microglobuline has also
been demonstrated to induce the synthesis of fibro-
blast collagenase, suggesting its role in modulating
connective tissue breakdown(12), Petersen and Kang
(13) and Spraue and Moe(14) also demonstrated that
B-microglobuline caused periosteal resorption in an

experimental model. Both effects could possibly have
weakened the tendon.

A strong relationship between spontaneous
quadriceps tendon rupture and hyperparathyroidism
has been found. It can also be caused by amyloid
deposition. The additive effect of parathyroid hor-
mone, Bz-microglobuline and amyloid should also be
further tested.

The best treatment for spontaneous quadri-
ceps tendon ruptures must be considered. It should
prevent hyperparathyroidism and if or when hyper-
parathyroidism is diagnosed it must be treated aggres-
sively. The ruptured tendon may be corrected con-
servatively or surgically. Although there is no con-
trolled study to support a better success rate or an
earlier recovery from surgical correction, previous
case reports suggest surgery(1,3-9), however the pre-
sent case demonstrates that conservative treatment
can be successful.

In conclusion, the author presents one case
of repeated spontaneous quadriceps tendon rupture in
a patient who had hyperparathyroidism after a long
period of hemodialysis. The risks for hyperpara-
thyroidism are renal failure and intermittent hyper-
phosphatemia. From the literature review, the main
risk factor of spontaneous quadriceps tendon rupture
is hyperparathyroidism. In dialysis units that can’t
monitor the serum parathyroid hormone level, moni-
toring of serum level of alkaline phosphatase or sur-
veying of the complete skeleton may be an alterna-
tive. In addition to parathyroidectomy, surgical correc-
tion may be the treatment of choice.
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