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1. Abstract

2. Case Report

1.1. Case

This is a 33-year-old male who initially came to the clinic with a
one-day history of right knee pain and inability to ambulate after
a ground-level fall. Past medical and surgical history were unremarkable aside from a recent history of nephrolithiasis, he took no
medications, and social history was notable for smoking one pack
per day. Upon evaluation, he was found to have no active knee
extension and patella alta on radiographs (Figure 1) indicative of
patellar tendon rupture. 3 days later he sustained another low energy fall and presented with similar findings on the left and was admitted for bilateral patellar tendon repair the following day due to
his inability to ambulate. The following day, his labs were remarkable for a calcium of 14.8, which prompted an endocrine workup
that revealed an elevated PTH (1,329) and a 2x3x3 cm thyroid
mass consistent with parathyroid adenoma. After discussion with
endocrine surgery and correction of his serum calcium, it was decided to proceed with joint en bloc parathyroidectomy followed by
bilateral open patellar tendon repair. Intraoperatively, the ruptures
were found near the inferior poles of either patella and repaired
in the usual fashion using #5 nonabsorbable locking style stitches
passed through three standard patellar tunnels (Figure 2). He was
made weightbearing as tolerated in hinged knee braces locked in
extension, but on postoperative day 1, he developed significant tetany and acute kidney injury and transferred to the ICU. This was
caused by a refractory hypocalcemic state, a phenomenon known
as “hungry bone syndrome”, and treated with 4 days of aggressive
calcium / vitamin D supplementation and bisphosphonates. Active
knee motion from 0-110 in the braces were initiated at 6 weeks,
and at 1 year had range of motion from 0-120 and 5/5 extension
strength bilaterally without pain, instability, or reinjury.

A 32 year-old male presented to clinic with low-energy bilateral
patellar tendon ruptures sustained 3 days apart. Further workup revealed significantly elevated parathyroid hormone (PTH) and calcium levels consistent with parathyroid adenoma. In conjunction
with endocrine surgery, an en-bloc resection of his adenoma was
performed followed by bilateral tendon repair. His postoperative
course was complicated by rebound hypocalcemia, colloquially
known as “hungry bone syndrome”.
1.2. Conclusion
This case demonstrates the importance of eliciting a comprehensive history in the setting of spontaneous tendon rupture. Furthermore, PTH homeostasis has a major association with tendon integrity that is important for surgeons to understand.
1.3. Introduction
Spontaneous tendon rupture in the setting of hyperparathyroidism has been a topic of interest since this phenomenon was first
described in 1949 [1]. Patients presenting with patellar tendon
rupture demonstrate an inability to actively extend the knee, and
radiographs may be remarkable for patellar alta. However, hyperparathyroidism does not typically present with other overt symptoms, with over 80% of patients being completely asymptomatic.
In the 20% that are symptomatic, these are typically nonspecific when viewed individually, including nephrolithiasis, polyuria,
constipation, fatigue, and depression, often associated with the
popular mnemonic “stones, groans, and moans” [2]. While the etiology tendon rupture has a wide differential, this case highlights
the importance of considering an endocrine pathology.
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Figure 1: AP and lateral views of the right knee at the time of presentation, demonstrating patella alta.

Figure 2: Intraoperative photos of the tendon rupture site (left) and subsequent repair (right).
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3. Discussion
Literature has previously correlated spontaneous tendon rupture
and complications of chronic renal dysfunction, including hyperparathyroidism, uremia, malnutrition, exposure to chronic acidosis, and amyloid deposition within soft tissue [3-6]. However,
ascertaining a primary mechanism behind tendon weakening and
subsequent rupture in the setting of renal failure has been confounded by the multitude of comorbidities that these patients often
present with. Attempts to ascertain the precise etiology of spontaneous tendon rupture initially focused on patients with long-standing renal disease that had developed secondary hyperparathyroidism, as a notable contingent of patients presented with this
complication following chronic hemodialysis [7]. In this scenario,
renal disease results in insufficient renal synthesis of 1,25-hydroxy
vitamin D, which ultimately leads to a reduction in serum calcium.
Concurrently, a reduction in glomerular filtration rate (GFR) leads
to an increased retention of serum phosphate, which sequesters
free calcium within the blood and further reduces serum calcium
levels. This inverse reduction in serum calcium and rise in serum
phosphate levels results in abnormally high parathyroid hormone
levels as the parathyroid glands attempt to compensate. With adequate monitoring and supplementation of patients’ vitamin D and
serum calcium levels, these consequences of renal failure can be
avoided8. However, patients described in these various case reports
were often found to be noncompliant with prophylactic therapies.
Limited reports exist regarding hyperparathyroidism and spontaneous tendon rupture; the incidence of rupture varies among
different tendons. Jones et al. conducted a meta-analysis examining reports of patients undergoing dialysis with tendon rupture
between 1980 and 1995 and found the majority of patients suffered
trauma to their quadriceps tendon(s) [6-8]. Other injuries found
within the literature include achilles, triceps, patellar, and digital
extensor tendon ruptures. Unique to this, patellar tendon rupture of
individuals outside of athletics is exceedingly rare within the literature [9], and spontaneous bilateral patellar tendon rupture is even
more unusual: Taylor et al. in 2009 reported approximately 50
reported cases of spontaneous bilateral patellar tendon rupture in
the English and German literature [10]. Case reports have recently emerged regarding unusual tendon rupture patterns in patients
with primary hyperparathyroidism due to the development of a
parathyroid adenoma, as opposed to patients who have developed
secondary hyperparathyroidism due to renal failure. The authors
of this study found two reported cases of spontaneous bilateral
patellar tendon rupture in relation to a patient who concurrently
suffered from a parathyroid adenoma and excessively high PTH
levels [11,12]. These reports suggest that high osteoclast activity
and bone turnover due to excessive serum PTH levels may be a
primary etiology leading to tendon failure. Supporting this idea,
Rodeo et. al found that inhibiting osteoclastic activity resulted in
significantly improved bone formation around grafted tendons in

3
rabbit models [13]. While the incidence is rare, our case highlights
the importance of a thorough history and routine blood work for
patients presenting with spontaneous low energy tendon rupture.
We present this case to help inform other providers of the potential dangers of the “idiopathic” etiology, as well as guide workup
and management of patients with tendon ruptures in the setting of
pathologic primary or secondary hyperparathyroidism or unique
clinical presentations like bilateral simultaneous ruptures. Additionally, we believe a single-stage adenoma resection and tendon
repair is an appropriate treatment option that will not lead to adverse outcomes in a stable patient.
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