
Introduction
The purpose of this study was to highlight a unique subacute 
patellar tendon rupture case that presented with a small tibial 
tubercle avulsion and high riding patella, yet strength and full 
extension was present in her afflicted knee. The patella tendon is 
involved in extension of the knee and significant injury to the 
structure results in limitation in movement as well as deformity 
[1]. Tibial avulsion fractures are mostly seen in adolescents but 
are rare in adults [2]. Tibial avulsion fractures are associated with 
a patellar ligament rupture, and its treatment involves open 
reduction and internal fixation using screws, wires, or plates 
[2][3]. However, chronic injuries may require reconstruction of 

the patellar tendon due to marked deformity and limitations in 
motion [4][5]. Isolated patellar tendon ruptures are classified as 
acute or chronic in order to dictate the treatment of the injury; 
acute partial ruptures may be initially managed with conservative 
measures, but acute complete ruptures require primary surgical 
correction with suture anchoring if the ends of the tendon can be 
approximated [1][6]. The 75-year-old female patient with 
bilateral total knee replacement presented with a rare subacute 
patellar tendon rupture and tibial avulsion fracture case that was 
treated with conservative measures instead of the current 
recommendations to pursue surgery. 
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Introduction: This study highlights the case of a 75-year-old female patient with a history of bilateral knee replacements who presented with a 
subacute patellar tendon rupture that occurred after falling on her left knee. 
Case Report: The patient had a left total knee replacement one year previously and came in for her one-year follow-up. She presented 3 weeks 
after her injury with a high-riding patella and a small tibial tubercle avulsion fracture on X-ray, yet she did not experience much pain nor any loss of 
active extension of her left knee. Despite the severity and subacute presentation of the patient’s patellar tendon injury, conservative measures that 
included physical and occupational therapy was recommended instead of surgery due to her paradoxical retention in gross function of her left 
knee. 
Conclusion: Showcasing this patient’s case may provide further understanding of patellar tendon ruptures and tibial avulsion fractures, 
specifically factors that allow the patient to retain strength and extensor function in her knee to curb the need for surgery.
Keywords: Patellar Tendon, Tibial Avulsion Fracture, Osteoporosis

Abstract

Learning Point of the Article:
Retained extensor function, strength, and movement on physical exam allows a conservative vs surgical approach to the point of care of a 

patient despite the extent of patellar tendon rupture and tibial avulsion fracture.

A Unique Patellar Tendon Rupture and Small Tibial Avulsion fracture in a 
Post-Menopausal Patient
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Case Presentation

The patient is a 75-year-old female with a past medical history of 
hypertension, chronic obstructive lung disease, and 
emphysema. She has a past surgical history of bilateral total knee 
replacements: the right knee was replaced two years ago, and the 
left knee was replaced one year ago. There were no 
complications with either procedure. She presented for her 
yearly follow-up complaining of new onset of 1 out of 10 left 
knee pain with mild weakness and difficulty climbing stairs. The 
patient stated that she fell 3 weeks prior to her visit, complaining 
of moderate pain and swelling for 1-2 weeks that subsided 
substantially. She did not seek immediate medical attention. 
Before her fall, she was functioning normally with no pain. On 
exam, she had a slightly antalgic gait, ambulating without any 
assistive devices. She had full range of motion and strength of 
both hips, knees, and ankles with mild swelling and ecchymosis 
over the left tibial tubercle and minimal tenderness (as seen in 
Figures 1-2). She had full active extension of her left knee and 
straight leg raise was normal. Neurovascular exam was 
unremarkable. X-rays of her knees (as shown in Figures 3-5) 
showed both prostheses in good alignment. There was a small 
avulsion fracture of the left tibia tubercle with a high-riding 
patella. The patient’s history and physical examination findings 
indicated a subacute patellar tendon rupture with a small tibial 
tubercle avulsion fracture. Since the patient experienced only 
mild limitations of daily activities and minimal left knee pain, 
conservative measures that included physical and occupational 

therapy were implemented. 
A DEXA scan and bone health labs were ordered 
in consideration of osteoporosis being a 
contributory factor in this injury. Her t-score was 
1.5 with a FRAX 10-year fracture risk of 14% for 
major osteoporotic fracture and 2.3% for a hip 
fracture. Her labs were normal except for a 
vitamin D level of 29. She was started on high dose 
vitamin D and encouraged to add more calcium to 
her diet as well as to perform weight bearing 
exercises.
After one month of physical therapy, the patient 
reported no pain and improvement going 
upstairs ,  but  st i l l  some dif f icult y going 
downstairs. The patient was not interested in 
surgical correction and elected to continue with 
physical therapy.
On 2-month follow up, she had no complaints of 
knee pain or weakness and was climbing and 
descending stairs without difficulty. However, she 
did fall and suffer a minimally displaced Colle’s 
wrist fracture. She subsequently was started on 

denosumab every 6 months and continued with therapy for gait 
and balance training.

Discussion 
 
This activity focused on a unique patellar tendon rupture with a 
tibial avulsion fracture case that was presented in a subacute 
manner. Despite the presentation of the patient’s injury, she 
retained gross movement with extensor function and notable 
strength in her quadriceps. She also was able to ambulate and 
perform straight leg raises with her affected knee. 
Injuries to the extensor mechanism can involve fracture of the 
patella, tear of the patellar tendon, and tear of the quadriceps 
tendon [6]. Of the three injuries, patellar tendon ruptures 
comprise 0.5% of the population and have the lowest 
prevalence; quadriceps tendon tears have 1.3% prevalence and 
patella fractures occur twice as likely than patellar tendon 
ruptures [6]. Patellar tendon ruptures occur more likely in 
males over 40 than women, which may be due to males being 
physically stronger [6]. Women also experience protection 
from tendon rupture due to tendon laxity and hormonal 
changes during menses [6]. The patellar tendon can weaken 
due to chronic inflammation, medical conditions, and 
medications such as rheumatoid arthritis, systematic lupus 
e r y t h e mato u s ,  d i ab e te s ,  c h ro n i c  k i d n e y s  d i s ea s e, 
fluoroquinolones, corticosteroids, etc. [9]. The medial and 
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Figure 1 & 2: Patient’s left leg is shown with the patient seated on the left and standing 
on the right. Swelling, erythema, and a well healing skin abrasion is appreciated near the 
upper third of the scar from her total knee replacement.
Slight ecchymosis is present overlying the tibial tubercle. A superiorly displaced
patella is evident with proximal compression of skin.
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lateral patellar retinaculum provide minor stabilization to the 
patella, which can allow for extension as well as straight leg 
raises that are diminished after patellar tendon rupture [6] [9]. 

Avulsion fracture of the tibial tubercle is also a rare injury, more 
so with an associated patellar ligament rupture, which occurs 
most commonly in athletic adolescents due to an open physis 
[2] [3]. The first reported case was identified by Mayba in 1982 
during which the mechanism of injury was theorized to occur 
through significant and continued contraction of the 
quadriceps muscle with a fixed foot or an external force causing 
contraction [3] [10]. The injury can present with a gap along 
the patella ligament and significant limitations in the extensor 
mechanism. Radiography provides a diagnostic clue for the 
injury, and diagnostic arthroscopy or MRI can assist with 
diagnosis [2]. The gold standard for the treatment of chronic 
ruptures is tendon reconstruction utilizing the contralateral 
patellar tendon, ipsilateral semitendinosus ligament, Achilles 
allograft, or artificial ligament [5]. Complications of patellar 
tendon rupture include dysfunction of the extensor 
mechanism, infection of the injury, and requirement of tendon 
reconstruction if surgery is performed after quadriceps tendon 
contraction [8]. The prognosis for patellar tendon rupture is 
good if treated early, which can be complicated with delayed 
diagnosis and intervention [7]. However, this patient 
paradoxically possessed gross extensor mechanism and straight 
leg raises with a complete subacute patellar tendon rupture and 
small tibial avulsion fracture that displaced the patella 
superiorly. As such, observation and physical and occupational 
therapy was successful. Immediate surgical repair as indicated 

by the literature was unnecessary.

Further, due to the patient’s current menopausal state and rare 
injury, an osteoporosis workup was performed. Osteoporosis is 
a skeletal disorder associated with decreased bone strength due 
to a shift towards bone resorption and away from bone 
deposition [11]. Postmenopausal women are at an increased 
risk of osteoporosis due to decreased estrogen with 26% of 
women ≥65 years and >50% of women aged ≥85 year 
developing osteoporosis. Osteoporosis is associated with an 
increased risk of fracture due to decreased bone strength. 
Secondary causes of osteoporosis can occur due to different 
diseases, medications, and lifestyles, so a proper history, 
physical, and labs are needed to rule out other causes [12]. A 
fracture involving the vertebrae, proximal femur, distal forearm, 
or shoulder in a patient older than 50 years, with or without 
trauma, should be worked up for osteoporosis. The current 
guidelines by the World Health Organization (WHO) define 
osteoporosis as bone mineral density >2.5 SD below a young 
normal adult and osteopenia as bone mineral density between 1 
and 2.5 SD below [14].. Bone mineral density is preferentially 
assessed by dual x-ray absorptiometry, which is used to assist 
with screening for osteoporosis in all women starting at the age 
of 65 as per American Association of Clinical Endocrinology 
(AACE) as well as to diagnose the condition [11]. Fracture Risk 
Assessment Tool Model (FRAX) is also needed to assess the 10-
year probability of a hip fracture or a major osteoporotic 
fracture [12]. Risk factors for fragility fractures include prior 
fragility fracture, low estrogen levels, glucocorticoid therapy, 
low body mass index, all risk factors for falling, smoking, 
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Figure 3-5: The first lateral x-ray of the patient’s left knee was done after her knee replacement and before her avulsion fracture, which 
appreciates a proper alignment of the prosthesis as well as chondromalacia of the patella in a normal position. 
Figures 4 and 5 are lateral and AP x-rays, respectively, of the left knee after the injury, which are significant for a high riding patella as well as 
small tibial tubercle avulsion that are most notable on the lateral x-ray.
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alcohol, and poor calcium intake. Hip and vertebral fractures are 
the most common fractures [11]. The current treatment for 
osteoporosis involves a pyramid approach that starts with 
calcium, vitamin D, physical activity, and fall prevention. 
Second l ine therapy addresses secondar y causes of 
osteoporosis. Finally, pharmaceuticals are effective in 
improving fracture risk in postmenopausal osteoporosis that 
include bisphosphonates, SERMs, calcitonin, and teriparatide 
[11]. However, AACE guidelines for pharmacological 
t r e a t m e n t  o f  o s t e o p o r o s i s  i n c l u d e  w o m e n  w i t h 
postmenopausal osteoporosis, women with borderline-low 
bone mineral density (defined as a T-scores ≤1.5) if risk factors 
are present, or in women that fail nonpharmacologic therapy 
[15].  Denosumab, which is a human monoclonal antibody 
approved by the FDA that targets a key protein mediator of bone 
resorption, is used for the treatment of postmenopausal women 
with osteoporosis who are at a high risk for fracture by 
effectively reducing bone resorption, increasing bone mineral 
density, and reducing the rates of vertebral, nonvertebral, and 
hip fractures [13]. After assessment with and discussion with 
the patient with reference to the guidelines, denosumab was 
agreed upon as the initial treatment for her newly diagnosed 
postmenopausal osteoporosis.
 

Conclusion
 
The patient presented with a unique case of retained strength 
and extensor movement in her left knee despite a significant 
patellar tendon rupture and small tibial avulsion fracture 
following a subacute injury. The patient’s case demonstrates the 
effectiveness of conservative measures to sufficiently treat a 
patellar tendon rupture and tibial avulsion fracture with 
retained function. Perhaps, intact medial and lateral patellar 
retinaculum may be responsible for her preserved extensor 
mechanism. Additionally, physical and occupational therapy 
aided her recovery. Continued follow up is necessary to find the 
underlying causes for her presentation, which can further future 
treatments for patellar tendon ruptures with tibial avulsion 
fractures and similar knee pathologies.

Clinical Message

The purpose of the case report is to highlight the patient’s unique 
presentation of a patellar tendon rupture and small tibial avulsion 
fracture with a retention of extensor function. The successful 
conservative treatment used for this patient may guide the point of 
care for similar injuries. The case report also serves to recommend 
treating the patient and their symptoms rather than their imaging.
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