
Introduction
Patellar tendon ruptures are the third most common cause of 
disruption to the knee extensor mechanism [1]. Ruptures may 
occur through trauma or spontaneously, defined as activities that 

should not disrupt the musculotendinous unit [2]. Two theories 
exist on the pathogenesis of spontaneous ruptures: first, a 
microtrauma mechanical theory with traumatic bleeding into the 
synovial sheath with an intact fibrous sheath leading to increased 
intrasynovial pressure and hypoxia [3] and second, a vascular 
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Introduction: Bilateral spontaneous patellar tendon ruptures are rare, though it is hypothesized to be more common in patients with risk factors 
such as connective tissue disorders such as Ehlers–Danlos syndrome (EDS), systemic disorders weakening collagen structures, chronic stress 
around the patellar tendon, medications, and obesity or sedentary lifestyles. Clinicians should maintain a high degree of clinical suspicion for 
concerning features on clinical examination and radiological investigations to facilitate prompt diagnosis and operative management. This case 
report describes the first documented case of an adult patient with EDS who sustained bilateral spontaneous patellar tendon ruptures. There is 
one previously reported acute bilateral patellar tendon rupture occurring in a pediatric patient with EDS. Within the adult literature, two case 
reports have reported patients with EDS: One acute unilateral patellar tendon rupture who underwent operative management and one chronic 
patellar tendon tear requiring reconstruction 2.5 years following initial end-to-end repair.
Case Report: A 45-year-old male sustained bilateral patellar tendon ruptures after falling onto his knees while pushing a heavy cart. The patient 
reported a giving-way sensation and was unable to mobilize independently. On presentation to the emergency department, the patient was noted 
to have an absent straight-leg raise and a palpable gap between the distal pole of the patella and patellar tendon. Plain radiograph and ultrasound 
investigations confirmed bilateral complete patellar tendon ruptures. The patient underwent operative management 5 days following injury 
through bilateral direct patellar tendon repair utilizing the Krackow technique with transosseous fixation. Twelve months post-operatively, the 
patient had returned to pre-injuries activities of daily living, a full active range of motion without extensor lag, and recorded “fair knee function” 
on the Lysholm Knee Scoring Scale.
Conclusion: This case report described the first reported bilateral spontaneous patellar tendon rupture in an adult patient with EDS, who 
underwent operative management and achieved a return to pre-injury function. Furthermore, this case report summarizes the pre-existing 
literature on spontaneous bilateral patellar tendon ruptures and patellar tendon ruptures in patients with EDS.
Keywords: Spontaneous patellar tendon rupture; bilateral patellar tendon rupture; Ehlers–Danlos syndrome tendon rupture.

Abstract

Learning Point of the Article:
This case report describes a 45-year-old male with Ehlers–Danlos syndrome who sustained bilateral patellar tendon ruptures and obtained 

a good functional post-operative outcome following operative management through primary patellar tendon repair.
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theory based on age-related changes and sedentary lifestyle [4, 
5]. Patellar tendon ruptures are typically unilateral and 
traumatic, occurring in younger patients [6]. Bilateral ruptures 
may be associated with systemic disorders that weaken collagen 
structures, such as renal fai lure [7], systemic lupus 
e r y t h e m a t o s u s  [ 8 ] ,  r h e u m a t o i d  a r t h r i t i s  [ 9 ] , 
hyperparathyroidism [10], and diabetes mellitus, connective 
tissue disorders, and medications including corticosteroids and 
anabolic hormones [11, 12]. Patients may present with weak or 
absent active knee extension, difficulty weight-bearing, 
generalized knee pain, signif icant effusion, palpable 
infrapatellar soft tissue defect, or high-riding patella [13]. 
Radiological investigations confirm the diagnosis including 
ultrasound and plain radiograph demonstrating a patella alta, 
indicated by the Insall-Salvati ratio more than 1.2 as calculated 
by the position of the patella relative to the tibial tuberosity 
[13]. Non-operative management may be considered in cases of 
partial rupture or low-mobility patients with medical co-
morbidities [14]. Surgical management options include 
primary repair and reconstruction. The location determines the 
type of primary repair: Ruptures at the origin (type 1) may have 
transosseous repair, mid-substance tears may have end-to-end 
repair (type 2), and distal avulsion tears (type 3) may require 
anchor repair [15]. Reconstruction with autograft or allograft 
may be required in severe or  subacute cases [16]. 
Ehlers–Danlos syndrome (EDS), a genetic connective tissue 
disorder leading to altered fibrillar collagen metabolism [17], is 
diagnosed through examination, family history, and genetic 

testing. There are six subtypes: Classical, hypermobility, 
vascular, kyphoscoliosis, arthrochalasia, and dermatosparaxis 
[18]. EDS is characterized by generalized joint hypermobility, 
atrophic scarring, excessive bruising, delayed wound healing, 
and increased skin elasticity [19]. Knee instability is the most 
commonly involved joint, possibly contributed to by 
quadriceps and hamstring weakness [20]. Collagen fibers 
constitute 70–80% of the patellar tendon dry weight [2], with 
EDS patellar tendons demonstrating lower biomechanical 
properties compared to controls [21]. Healthy patellar tendons 
which require a force of 17.5 times the patient’s body weight to 
rupture [22], though EDS patients may require less force.
There have been three cases of spontaneous patellar tendon 
rupture in patients with EDS reported in the literature. First, 
Moretti et al. reported a 13-year-old child with EDS who 
sustained bilateral spontaneous patellar tendon ruptures after a 
fall while walking and underwent primary tendon repair 72 h 
following the injury [23]. Takata et al. reported a 27-year-old 
male with classic EDS who sustained a unilateral spontaneous 
patellar tendon rupture while walking downstairs and 
underwent primary repair with semitendinosus and gracilis 
augmentation 5 days following the injury [24]. Finally, Iacono 
et al. reported a 23-year-old man with vascular EDS who 
sustained a chronic patellar tendon tear 2.5 years following 
primary tendon repair [25]. The reported case describes an 
adult patient with classical EDS who sustained bilateral 
spontaneous patellar tendon ruptures while pushing a heavy 
trolley. The patient underwent direct tendon repair and 
obtained good post-operative recovery at 12-month follow-up.

Case Report
A 45-year-old male presented to the Emergency Department 
after falling while pushing a heavy trolley. The reported 
mechanism involved the trolley beginning to fall, with the 
patient attempting to balance the trolley, leading to eccentric 
contraction of quadriceps muscles. Immediately following the 
injury, the patient was unable to mobilize. He was diagnosed 
with classical EDS on genetic testing as a child, presenting with 
skin hyperextensibility, joint hypermobility, and hypertrophic 
scars on bony protrusions. He did not have any other medical 
conditions or take regular medications. He worked as a retail 
assistant at a variety of department stores and was independent 
with activities of daily living.

Clinical presentation
On examination of the right and left knee, there were palpable 
effusions, inability to actively straight leg raise, high riding 
patellae, and a palpable gap distal to the inferior pole of the 
patellae. Neurovascular examination was unremarkable. There 
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Figure 1: Anteroposterior and lateral radiograph of (a) right knee 
and (b) left knee demonstrating patella alta.
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was a high clinical suspicion of bilateral patellar tendon ruptures 
given the palpable gaps, though differential diagnoses included 
patella fractures.

Radiological features
Plain radiographs (Fig. 1) of the knees demonstrated bilateral 
effusions, patella alta, and no fractures. Diagnosis of proximal 
patellar tendon tears was confirmed on ultrasound: The right 
knee ultrasound was reported to have a hematoma within the 
right patellar tendon, with a near complete loss of normal 

tendon fibers proximally and the left knee ultrasound was 
reported to show a complete tear involving the proximal aspect 
of the patellar tendon.

Management and post-operative recovery
The patient received temporary immobilization with bilateral 
knee splints in extension and underwent bilateral patellar 
tendon repairs 5 days following the injury. The patient 
underwent a general anesthetic and was positioned supine on a 
standard operating room table with a thigh tourniquet inflated 
to 300 mmHg. A midline incision was made with an anterior 
approach to the patella and patellar tendon. Intra-operatively, it 
was noted that the majority of the right patellar tendon was 
ruptured at the inferior pole of the patella and remained intact 
distally, while the left patellar tendon was completely avulsed 
from the inferior pole of the patella. Both sides were repaired 
with a braided polyblend suture, size 5 Fibrewire (Arthrex, 
Florida, USA) utilizing the Krackow technique and reinforced 
with transosseous fixation. The repair was ranged under direct 
visualization to ensure no gapping with flexion to 90°. The 
paratenon and retinaculum were repaired with a dissolvable 
suture, Vicryl (Ethicon, New Jersey, USA), and the skin was 
closed with non-absorbable nylon sutures (Ethicon, New 
Jersey, USA). The patient was immobilized in a DonJoy X-
ROM post-operative knee brace (DJO Global, California, 
USA) locked in full extension for 1 week to protect the patient’s 
skin.
The patient was able to weight bear as tolerated and began 
supervised rehabilitation with physiotherapists on a graded 

range of motion program: 0–30° flexion 
from 1 to 3 weeks post-operatively, 0–60° 
flexion from 3 to 5 weeks, and 0–90° from 5 
to 7 weeks. On review 7 weeks post-
operatively, the patient was able to straight 
leg raise without extensor lag and actively 
flex both knees to 105°, though was noted 
to have decreased quadriceps strength. He 
remained in the brace with unrestricted 
range and began quadriceps strengthening 
exercises. At 3 months post-operatively, his 
wounds were completely healed (Fig. 2), 
and he could achieve 135° f lex ion 
bilaterally. Following the wound healing, 
h e  c o m m e n c e d  hyd ro t h e ra p y  a n d 
continued quadriceps strengthening 
exercises. At 6 months post-operatively, 
the patient could walk 100 m without 
crutches and 30 min with crutches, limited 
by quadriceps fatigue. On examination of 
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Figure 3: Clinical photograph of (A) right knee and (B) left knee demonstrating extension 
and maximum flexion 6 months following surgery.

Figure 2: Clinical photograph demonstrating right and left knee 
wounds 3 months following surgery.
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his gait, he was noted to have a slight back knee gait due to 
quadriceps weakness on the right leg, though a normal left leg 
gait. Both knees had no palpable defect in the patellar tendon 
and achieved 140° flexion (Fig. 3a and b). He underwent an 
ultrasound which demonstrated both patellar tendons were 
intact. At 12 months, the patient achieved a full active range of 
motion without extensor lag. He had returned to pre-injury 
activities of daily living. He scored “fair” knee function on the 
Lysholm Knee Scoring Scale (score: 74 right; 69 left) [26] and 
66.7% (right) and 67.8% (left) on the International knee 
documentation committee knee Score, with a higher score 
indicating better overall knee function [27].

Discussion
This reports the first adult EDS patient who sustained bilateral 
patellar tendon ruptures and describes the operative 
management through direct repair. Furthermore, the case 
expands on the paucity of literature surrounding operative 
management for EDS patients with patellar tendon ruptures 
and post-operative outcomes.
A literature review of unilateral or bilateral patellar tendon 
ruptures in pediatric or adult patients with EDS using PubMed, 
MEDLINE, and Scopus was conducted. The search was limited 
to full text and English language, which yielded three suitable 
case reports as summarized in Table 1. All three patients were 
male, with an average age of 21 years (range, 13–27 years). Two 
cases were acute patellar tendon ruptures, after a fall while 
walking (bilateral) and a fall down stairs (unilateral). One case 

was a unilateral chronic patellar tendon tear diagnosed 2.5 years 
following initial bilateral patellar tendon ruptures managed 
with primary end-to-end repairs. All patients underwent 
surgical management, with the two acute cases undergoing 
primary repair ± augmentation with autograft and the chronic 
tear undergoing reconstruction with allograft.
The patient in the presented case report was 45 years old at the 
time of injury, which is higher than the previously reported 
cases in EDS patients (average: 21 years). However, the patient’s 
age is similar to the average age of 37.1 years reported by 
Fernandes et al. in a systematic review of simultaneous bilateral 
patellar tendon ruptures [28]. Previous literature has 
hypothesized age-related histological changes that may 
predispose patellar tendon ruptures, such as decreased 
elasticity, altered osteotendinous junction blood supply, and 
collagen degeneration [23]. While the low-energy mechanism 
of injury reported by the patient was similar to past case reports, 
age-related changes in conjunction with predisposition 
secondary to EDS may contribute to bilateral patellar tendons 
rupturing during eccentric contraction.
Acute patellar tendon ruptures often undergo surgical 
management. Fernandes et al. reviewed 45 cases of spontaneous 
bilateral patellar tendon ruptures managed surgically, with 
88.9% (40/45) patients receiving direct primary repair and 
11.1% (5/45) patients undergoing reconstruction [28]. 
However, there is no consensus in the literature on surgical 
techniques in patients with connective tissue abnormalities 
[20], with differences in management noted between the 
previously reported case studies of EDS patients with acute 
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Reference
Age
(years)

Gender
Unilateral
or bilateral

Mechanismof injury Management Follow-up

Iacono et al. 
[25]

23 Male Unilateral Fall walking downstairs
Chronic tear 2.5 years following initial injury
requiring reconstruction with allograft. Post-
operative immobilizationin long-leg cylindercast

6 months: active range of motion 10–
120° flexion, walkingwithout crutches

Moretti et al. 
[23]

13 Male Bilateral Fall while walking

Primary repair within 72 h using Vicryl suture
through modified Bunnell technique and
reinforced with wire cerclage. Post-operative
immobilization: brace locked at 0 degrees
extension

12 months: gradual resumption of
athletic activities.

Takata et al. 
[24]

27 Male Unilateral Fall walking downstairs

Primary repair within 5 days using FibreWire
suture through Krackow’s technique reinforced
with transosseous sutures and augmentationwith
semitendinosus and gracilis. Post-operative
immobilization: long-legcylinder cast

12 months: walk without crutche,
active range of motion 0-145° flexion,
straight leg raise without extension lag

Table 1: Cases of unilateral or bilateral patellar tendon ruptures in patients with Ehlers–Danlos syndrome reported in the 
literature.
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patellar tendon ruptures. Moretti et al., described primary 
repair in a pediatric EDS patient 72 h following injury with 
primary repair utilizing a Vicryl suture ( Johnson and Johnson, 
Bruxelles, Belgium) through a modified Bunnell technique and 
reinforced with wire cerclage, followed by post-operative 
immobilization with a brace locked at full extension [23]. 
Takata et al., described primary repair in an adult patient 5 days 
following unilateral patellar tendon rupture using FiberWire 
(Arthrex, Munich, Germany) transosseous sutures through a 
Krackow’s technique and augmented with semitendinosus and 
gracilis muscle, followed by post-operative immobilization in a 
long-leg cylinder cast [24]. At 12 months, the patient was able 
to walk without crutches and obtained an active range of 
motion to 145° flexion without extension lag. In comparison, 
the reported case describes an acute primary patellar tendon 
repair with utilizing the Krackow technique, reinforced with 
transosseous tunnels without autograft or al lograft 
augmentation, and post-operative immobilization with a brace 
locked at full extension. At 12 months, the patient achieved 
similar clinical outcomes as the two previous case reports. 
While there is no reported medium or long-term follow-up for 
bilateral patellar tendon repairs in the literature [28], it is 
interesting to note Iacono et al., reported an EDS patient 
diagnosed with a unilateral chronic patellar tendon tear 2.5 
years following bilateral primary end-to-end repairs at another 

institution [25]. Further research is required to explore surgical 
repair and reconstruction techniques for patients with 
connective tissue disorders and subsequent post-operative 
outcomes.

Conclusion
This case reports the first bilateral spontaneous patellar tendon 
rupture in an adult patient with EDS, who underwent operative 
management through primary tendon repair and returned to 
pre-injury function. As there is insufficient evidence for 
comparison between operative techniques, it is recommended 
that management should be individualized based on patient 
factors, concomitant injuries, and pre-injury functional 
capacity.

Clinical Message

Spontaneous patellar tendon ruptures may be rare; however, 
clinicians should maintain a high degree of clinical suspicion with 
clinical examination and radiological features, particularly in 
patients with pertinent risk factors, such as EDS. The case report 
describes a 45-year-old male who sustained bilateral patellar tendon 
ruptures following a fall, underwent operative management utilizing 
the Krackow technique with transosseous fixation and obtained 
good functional outcome at 12 months.
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