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EVIDENCE SUMMARY

Patella fracture

Overview

EPIDEMIOLOGY AND DEMOGRAPHICS
« Patellar fractures in children are rare with an incidence of around 0.44% [1].
« Patellar sleeve fractures are the most common type of patellar fractures in children [1].

« Patellar sleeve fractures are usually seen between 8 and 12 years of age [1].

CLASSIFICATION AND DEFINITIONS

« Patellar fracture classification is typically descriptive in nature, based on fracture pattern, degree of

displacement, or mechanism of injury [2].

o The Orthopaedic Trauma Association (OTA) classification is based on the degree of articular involvement

and the number of fracture fragments [2].
« The OTA classification has not been validated and its clinical utility remains uncertain [2].

« Displaced patellar fractures are defined by separation of fracture fragments by more than 3 mm or articular

incongruity of more than 2 mm [2].

« Described patellar fracture patterns include transverse or horizontal, stellate or comminuted, vertical or

longitudinal, apical or marginal, and osteochondral [2].

« A special category of patellar sleeve fractures can occur in skeletally immature patients in which a distal

pole fragment with a large component of the articular surface avulses from the remaining patella [2].

NONDISPLACED FRACTURE PATTERNS
« As many as 35% of transverse patellar fractures are nondisplaced [2].

« Nondisplaced transverse patellar fractures are typically associated with indirect, longitudinal forces that

fracture the patella but are insufficient to tear the medial and lateral patellar retinacula [2].

» Approximately 80% of nondisplaced transverse patellar fractures occur in the middle to lower third of the

patella [2].

 Approximately 65% of stellate patellar fractures are nondisplaced [2].
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« Stellate fractures typically result from direct blow injuries to the patella with the knee in a partially flexed

position [2].

o Active knee extension is preserved in nondisplaced stellate fractures as the medial and lateral patellar

retinacula are usually not torn [2].

« Vertical or longitudinal fracture patterns account for 12% to 22% of patellar fractures in several large series

[2].

« The vertical fracture line is most commonly seen involving the lateral facet and lying between the middle
and lateral third of the patella [2].

« The patellar retinacula are intact in vertical fractures, preserving active knee extension [2].

« Vertical fracture patterns are easily missed on an AP radiograph, emphasizing the importance of an axial

view [2].

DISPLACED FRACTURE PATTERNS
» Noncomminuted, transverse fractures account for approximately 52% of displaced patellar fractures [2].

« Fragment separation greater than 3 mm in transverse fractures is suggestive but not diagnostic of

retinacular and extensor mechanism disruption [2].

« A subset of displaced transverse fractures with intact retinacula is characterized by preservation of full

active knee extension [2].
« Displaced stellate fractures usually result from a high-energy, direct blow to the patella [2].
« Displaced stellate fractures typically demonstrate a high degree of comminution [2].
« Fractures at the proximal pole of the patella are typically bony avulsions of the quadriceps mechanism [2].

« Displacement of proximal pole fractures is rare and has been reported to be approximately 4% in large

clinical series [2].
« Distal pole fractures are bony avulsions of the patellar tendon [2].
« Displacement of distal pole fractures has been reported to occur in up to 11.5% in large series [2].

« Retinacular disruption with loss of knee extension is virtually universal with distal pole fractures [2].

PEDIATRIC SPECIFICS AND DIAGNOSIS

« Patellar fractures need to be differentiated from bipartite patella, which is a normal variant present in < 5%
of knees [1].

« Bipartite patella has rounded borders [1].
« Bipartite patella is located superolaterally [1].

« A history of trauma, knee effusion, inability to actively extend the knee, high riding patella, and sometimes

a palpable gap help raise suspicion of a patellar fracture [1].
« The only finding on plain radiographs for distal patellar sleeve fractures may be apparent patella alta [1].
« The only finding on plain radiographs for proximal patellar sleeve fractures may be patella baja [1].

« Patellar sleeve fractures are often missed on initial presentation [1].
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« Ultrasonography is helpful when plain radiographs are not conclusive for patellar sleeve fractures [1].

« MRI can show the extent of cartilaginous injury and displacement of the fracture fragments in patellar

sleeve fractures [1].

TREATMENT INDICATIONS

« Nonsurgical treatment is indicated for nondisplaced and minimally displaced fractures in children without

an extensor lag [1].
« Patellar fractures displaced greater than 2 mm at the articular surface should be fixed surgically [1].
« The indication for surgery is confirmed by an extensor lag or the inability to actively extend the knee [1].

» Patellar sleeve fractures require surgery [1].

SURGICAL PROCEDURES
« For osseous patellar fractures, fixation is performed with tension banding [1].
« A cerclage wire may be needed for extensively comminuted patellar fractures [1].

« For patellar sleeve fractures, repair involves the torn medial and lateral retinaculum along with sutures

through the cartilaginous and osseous portions of the patella [1].

Anatomy & Pathophysiology

BONY ANATOMY & EXTENSOR MECHANISM

o The patella is the largest human sesamoid bone and functions as a key component of the knee extensor

mechanism [42].

o The extensor mechanism of the knee comprises the quadriceps tendon, the patella, the patellar tendon, and

the extensor retinaculum [14].

« Biomechanically, the patella transmits tensile forces of the quadriceps muscle to the patellar ligament and

increases the moment arm of the extensor mechanism by displacing it anterior to the axis of knee rotation

[42].

« The integrity of the extensor mechanism structures is necessary for active knee extension and normal gait
[14].

o The anterior subcutaneous location of the patella makes it vulnerable to direct trauma [4].

« The patella is prone to injury from a direct blow as a consequence of its anterior location and thin overlying

soft tissue envelope [5].

MECHANISMS OF INJURY
« Fractures of the patella account for approximately 1% of all skeletal fractures [4, 5, 42].

« Most patellar fractures are caused by a combination of direct and indirect forces [4, 5, 42].
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« Direct injuries may be low energy, such as after a fall from a sitting or standing height, or high energy, as

from a dashboard impact in a motor vehicle collision [5].

« Indirect injuries occur secondary to the large forces generated through the extensor mechanism, typically

resulting from forceful contraction of the quadriceps with the knee in a flexed position [5].

« The patella is loaded in tension with quadriceps contraction and is subject to three-point bending during
knee flexion [42].

« Indirect injuries frequently cause a greater degree of retinacular disruption compared with direct injuries

[5].
« Active knee extension is compromised in most cases of indirect injury [5].
» Comminuted fracture patterns are often the result of high-energy, direct injuries [5].
« Transverse fracture patterns are associated with an indirect injury mechanism [5].
« Vertical fractures are typically the result of a direct blow to a partially flexed knee [5].

« Comminuted, stellate fracture patterns are typically the result of a direct blow with impaction against the

femoral condyles [5].

o The degree of fragment displacement is generally representative of occult injury to the adjacent soft tissue

envelope [5].

FRACTURE PATTERNS & CLASSIFICATION

« Described fracture patterns include transverse or horizontal, stellate or comminuted, vertical or

longitudinal, apical or marginal, and osteochondral [2].
» Most patella fractures have a transverse fracture pattern [5].

« Transverse fractures usually involve the central third of the patella but can involve the proximal (apical) or
distal (basal) poles [4].

« Approximately 80% of nondisplaced transverse fractures occur in the middle to lower third of the patella
[2].

» Vertical or longitudinal fracture patterns have been reported to account for 12% to 22% of patellar

fractures in several large series [2].
« Vertical fractures are seen best on axial radiographs of the patella [4].
« Displacement and retinacular disruption rarely occur in vertical fractures [4].
« Approximately 65% of stellate injuries are nondisplaced [2].

« Displaced, stellate fractures usually result from a high-energy, direct blow to the patella and typically

demonstrate a high degree of comminution [2].
« Displacement occurs in up to 11.5% of distal pole fractures in large series [2].

« Patellar sleeve fractures occur when a chondral sleeve of the patella separates from the main portion of the

patella and ossific nucleus [1].

« In a patellar sleeve fracture, a distal pole fragment with a large component of the articular surface avulses

from the remaining patella [2].
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o A bipartite patella is a normal variant present in < 5% of knees [1].
« Bipartite patella has rounded borders and is located superolaterally [1].
» The most common bipartite pattern is located in the superolateral aspect of the patella [13].

« A true unilateral bipartite patella is extremely rare and may represent an old avulsion-type patellar fracture
[13].

PATHOPHYSIOLOGY & CLINICAL PRESENTATION

« The most significant effect of patella fracture is loss of continuity of the extensor mechanism of the knee
[4].

« Patellar fractures generally are associated with a hemarthrosis and localized tenderness [4].
o In fractures that are displaced or have concomitant retinacular tears, a palpable defect may be present [4].

« Inability of the patient to extend the affected knee actively usually indicates a disruption of the extensor

mechanism or a torn retinaculum [4].

o The straight leg raise is an important physical examination tool for assessing the integrity of the extensor

mechanism [16].

« Patient inability to extend the knee or perform a straight-leg raise demonstrates an incompetent extensor
mechanism [19, 20].

« An open wound in the vicinity of a patellar fracture may be a sign of an open fracture [4].

« The saline load test can be used to determine if an open wound communicates with the joint, though it may

not be 100% reliable in open fractures with very small traumatic arthrotomies [4].

« In the setting of high-energy direct injuries, it is critical to survey for associated injuries of the ipsilateral

limb, including hip dislocation, proximal femur fractures, or fractures and ligamentous injuries about the
knee [5].

« The distal femur and proximal tibia must be carefully inspected for occult condylar or plateau fractures in

the setting of a patellar fracture [13].

« The degree of fracture comminution is typically underestimated by the radiographically evident fracture
lines [13].

RADIOGRAPHIC FINDINGS

« Plain radiography is typically sufficient to confirm the diagnosis of patellar fracture or injury to the

extensor mechanism [13].

« Anteroposterior (AP), lateral, and tangential or axial views of the patellofemoral joint should be obtained

for evaluation [13].
« Transverse fractures are usually best seen on a lateral view [4].
« Vertical fractures, osteochondral fractures, and articular incongruity are best evaluated on axial views [4].

» The lateral radiographic view is critical to define fracture pattern and associated extensor mechanism

disruption [13].
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« Patellar height should be assessed using the Insall-Salvati ratio, which compares the height of the patella to

the length of the patellar tendon [13].
« In a normal subject, an Insall-Salvati ratio of 1.02 + 0.13 is expected [13].
o An Insall-Salvati ratio of less than 1 suggests patella alta and disruption of the patellar tendon [13].

« An Insall-Salvati ratio of greater than 1 is associated with patella baja and quadriceps tendon disruption

[13].

« With the knee flexed 90 degrees, the proximal patellar pole normally rests at or below the level of the

anterior cortex of the femur [13].

« With the knee flexed 30 degrees, the inferior patellar pole normally projects to the level of Blumensaat’s
line [13].

« Loss of the relationship between the inferior patellar pole and Blumensaat’s line is suggestive of extensor

mechanism disruption [13].

« A lateral radiograph may demonstrate patella baja and a reduced Insall-Salvati ratio in proximal pole

fractures [2].

« Alateral radiograph will demonstrate patella alta and an increased Insall-Salvati ratio in distal pole

fractures [2].
« Patellar sleeve fractures are often missed on initial presentation due to limited radiographic findings [1].
« MRI is helpful for evaluating the extent of the sleeve fracture and ruling out concomitant injury [39].

« A comparison view of the opposite knee is sometimes necessary to differentiate an acute fracture from a

bipartite patella [4].

« The opposing edges of a bipartite or tripartite patella are usually smooth and corticated on plain

radiographs [13].
« The finding of a bipartite patella is typically bilateral [13].

Classification

« Patellar fracture classification is typically descriptive in nature and can be based on fracture pattern, degree

of displacement, or mechanism of injury [2].

« The current OTA classification is important for standardizing the classification of patellar fractures for

clinical research [2].

« Prior to the OTA classification, patellar fracture classification lacked standardization, and most clinical

series reported outcomes based on the type of fixation rather than fracture pattern [2].
« A useful clinical approach begins with classifying patellar fractures as displaced or nondisplaced [2].

« After classifying as displaced or nondisplaced, injuries can be further categorized on the basis of the

geometric configuration and location of fracture lines [2].
« The location of the fracture, whether in the middle or at the poles, can affect treatment [2].

« Patellar sleeve fractures are a special category that can occur in skeletally immature patients [2].
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« In patellar sleeve fractures, a distal pole fragment with a large component of the articular surface avulses

from the remaining patella [2].

« Patellar fractures in children are categorized based on location, fracture configuration, and amount of

displacement [1].

Clinical Presentation

HISTORY AND MECHANISM

« Patient history for patellar fractures typically includes a direct blow to the patella, a fall from a standing

height, or a near fall with forceful contraction of the quadriceps on a partially flexed knee [47].

« Complaints of anterior knee pain, swelling, and difficulty ambulating after a fall are common and may

reflect an injury to the extensor mechanism [47].

« A low-energy mechanism such as a ground-level fall with eccentric loading of the quadriceps should raise

suspicion for a patella fracture or rupture of the quadriceps or patellar tendons [57].

+ A higher energy mechanism such as a direct blow from a dashboard should alert the surgeon to a possible

extensor mechanism injury and other associated ipsilateral injuries [57].

« Associated ipsilateral injuries to survey for in high-energy mechanisms include proximal tibia fractures,
knee ligamentous injuries, distal, midshaft, and proximal femur fractures, acetabular fractures, and/or hip

dislocations [57].

« In high-energy injuries, the surgeon must have a low threshold of suspicion for associated musculoskeletal
injuries [47].

« Patellar sleeve fractures in children are usually seen between 8 and 12 years of age [1].

« Patellar sleeve fractures should be considered when the examination is concerning for patellar tendon

rupture [1].

PHYSICAL EXAMINATION FINDINGS

« Displaced patella fractures typically present with an acute hemarthrosis and a tender, palpable defect

between the fracture fragments [47].

« The absence of a large effusion in the presence of a palpable bony defect should raise concern for associated

retinacular tears [47].

« Other physical examination findings can include anterior ecchymosis, knee effusion, pain with palpation of

the patella, and occasionally a palpable gap [57].

« Lacerations or abrasions to the skin overlying the patella may reflect an occult open fracture or

communication with the knee joint [47].

« A history of trauma, knee effusion, inability to actively extend the knee, high riding patella, and sometimes

a palpable gap would help raising suspicion of a patellar fracture in children [1].
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« The patient’s ability to extend the knee does not rule out a patella fracture, but rather it suggests that the

continuity of the extensor mechanism is maintained via an intact retinacular sleeve [47].

« Alarge hemarthrosis may be very painful and limit the ability of the patient to comply with active

extension testing [47].

« Aspiration of the hemarthrosis followed by injection of a local anesthetic into the joint may be helpful if

pain limits the examination [47].

« If uncertainty exists as to whether an open wound communicates with the joint, the saline load test can be
used [4].

« The saline load test involves infusion of 150 mL of saline into the knee joint, with communication marked

by egress of the infused saline from the wound [47].

» Methylene blue may be added to the saline infusion to facilitate detection of communication between the

knee joint and the wound [47].

« Open fractures or traumatic arthrotomies warrant urgent irrigation and debridement in the operating room
[47].

o After a careful examination is completed, the knee should be splinted, iced, and elevated [47].

o The knee is typically immobilized in a slightly flexed position for comfort until definitive treatment is
rendered [47].

IMAGING AND DIAGNOSTIC STUDIES

« Anteroposterior (AP), lateral, and tangential or axial views of the patellofemoral joint should be obtained

for patellar fractures [13].

 The AP view should be taken with the largest cassette possible (typically 14 x 17 in) placed behind the knee
of the supine patient [13].

« The patella should lie within the midline of the femoral sulcus, and the distal pole should be no higher than

20 mm above a tangential line connecting the distal femoral condyles [13].

« The distal femur and proximal tibia must be carefully inspected for occult condylar or plateau fractures

[13].
« A bipartite or tripartite patella can often be mistaken for a fracture in the setting of a trauma history [13].

« The finding of a bipartite or tripartite patella is typically bilateral, and contralateral knee radiographs often
confirm the diagnosis [13].

« The most common bipartite pattern is located in the superolateral aspect of the patella and is not associated

with any pain, tenderness, or functional compromise of the extensor mechanism [13].

« Loss of the relationship between the patellar pole and Blumensaat’s line is suggestive of extensor

mechanism disruption [13].

« A tangential or axial view of the patellofemoral joint is useful for visualizing vertical or marginal fracture

lines and associated osteochondral defects [13].

« For patellar sleeve fractures, the only finding on plain radiographs may be apparent patella alta for distal

fractures or patella baja for proximal fractures [1].
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« Transverse fractures are usually best seen on a lateral view, whereas vertical fractures, osteochondral

fractures, and articular incongruity are best evaluated on axial views [4].

« Bipartite patella has rounded borders and is located superolaterally, differing from a patellar fracture [1].

Investigations

PLAIN RADIOGRAPHS

o Patellar fractures must be differentiated from bipartite patella, which is a normal variant present in < 5% of
knees [1].

« Bipartite patella is distinguished from a fracture by having rounded borders [1].

« Clinical signs raising suspicion of a patellar fracture include a history of trauma, knee effusion, inability to

actively extend the knee, high riding patella, and sometimes a palpable gap [1].
« For distal patellar sleeve fractures, the only finding on plain radiographs may be apparent patella alta [1].
« For proximal patellar sleeve fractures, the only finding on plain radiographs may be patella baja [1].
o In patellar tendon rupture, the patella is high-riding on radiographs [3].
o In patellar tendon rupture, a defect is palpable beneath the patella [3].

« In pediatric patellar sleeve fractures, the small osseous portion of the displaced fragment is visible on lateral

radiographs, but the cartilaginous portion is not seen [3].

ADVANCED IMAGING

Treatment

NONOPERATIVE MANAGEMENT

« Nonsurgical treatment is indicated for patellar fractures that are nondisplaced or minimally displaced in

children without an extensor lag [1].

« Nonoperative treatment is indicated for patellar fractures with less than 3 mm of articular incongruity in

which the extensor mechanism remains intact [17].

 Nonoperative treatment may be indicated for patellar fractures with less than 2 mm of articular incongruity

or fracture gap [45].

« Relative indications for nonoperative management include severe medical comorbidity that contraindicates
anesthesia, nonambulatory patients, and debilitated patients with severe osteopenia that precludes rigid

internal fixation [17].
« Acute nonoperative treatment typically consists of 4 to 6 weeks of extension splinting or bracing [17].

« Long-leg cylinder casting may be preferable to bracing if patient compliance and reliability are a concern
[17].
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« Straight-leg raises and isometric quadriceps exercises are initiated early in the cast or brace to minimize

atrophy [17].

« Range of motion is gradually initiated after there is evidence of fracture consolidation on plain radiographs
[17].

« Repeat radiographs are obtained shortly after range of motion is initiated to evaluate for displacement [17].
+ Most modern protocols allow for some degree of early weight bearing in full extension [17].

« Strengthening is typically initiated after fracture healing is complete and weight bearing without assist

devices or braces is comfortable [17].

« In a series of 422 patellar fractures, 98% of 219 minimally displaced fractures treated nonoperatively had

good to excellent results at final follow-up [17].

« There was no relationship between articular incongruity of <3 mm and the development of posttraumatic

arthritis over an average follow-up of 8.9 years in a series of 422 patellar fractures [17].

« Other series have reported low failure rates of less than 5% with closed management of minimally displaced

fractures [17].
« Minimally symptomatic nonunions of patella fractures can be successfully managed conservatively [17].
« In a low-demand patient, patellar nonunion may be successfully managed nonoperatively despite the
inability to achieve radiographic union [17].
« Nonoperative management is appropriate in most patients with periprosthetic patella fractures when the

extensor mechanism is intact [41].

 Nonoperative management of periprosthetic patella fractures is recommended even when the extensor

mechanism is not intact in some cases [41].

OPERATIVE MANAGEMENT

« Relative surgical indications for displaced patella fractures include disruption of the extensor mechanism,
substantial fracture displacement or articular incongruity, the presence of an open fracture, or free-floating

intra-articular osteochondral fragments [45].

« 2 mm of articular incongruity or a fracture gap on a lateral radiograph has been suggested as a reasonable

threshold of displacement for surgical management [45].

« The goals of surgical treatment are the restoration of the functional integrity and strength of the extensor

mechanism, maximizing articular congruity, and preservation of patellar bone [8].

« Open reduction and internal fixation is usually performed with a tension band wiring technique,

cannulated screw tension band technique, or plate and screws [8].

« Partial patellectomy with soft tissue repair is a common operative treatment for displaced patella fractures
[8].
« Total patellectomy is a common operative treatment for displaced patella fractures [8].

« Tension band wiring or cerclage compression wiring is the most common technique for simple fracture

patterns [19].

CQ HAND + UPPER LIMB

Dr Kieran Hirpara — Specialist Orthopaedic Surgeon

Suite 2, Level 1, Mater Private Hospital Rockhampton, 31 Ward Street, The Range, QLD 4700
Phone 07 4863 6556 - office(@cqupperlimb.com.au - cqupperlimb.com.au

Page 10 of 17



« Tension band wiring can be performed with K-wires or cannulated screws, with cannulated screws being

biomechanically stronger [19].

« Wire or braided nonabsorbable suture may be used for tension band fixation to reduce hardware irritation

[19].

« K-wires may migrate if tendon fibers are interposed, which can be prevented by burying bent wire deep to

tendon or bending K-wires both proximally and distally [19].
« Increasing age significantly predicts failure of patella fracture fixation [19].

« Cerclage and tension band wiring is used for minimally displaced stellate fractures with significant

comminution [19].

« Partial patellectomy is useful with extraarticular distal pole fractures and severely comminuted fractures

[19].
« The largest pieces should be preserved and the patella ligament reattached during partial patellectomy [19].

 Open reduction and internal fixation is associated with better outcomes than partial patellectomy in

comminuted and displaced fracture of the inferior pole of the patella [19].

« Simple cerclage wiring and traditional tension band techniques have been shown to be inferior to a

modified anterior tension band with K-wires [45].

« Retinacular repair contributes to the stability of the overall patella fracture treatment construct and is

recommended [45].

» A modified tension band construct involves placing two parallel K-wires perpendicular to the fracture and
passing a stainless steel wire posterior to the K-wires at the proximal and distal poles, crossed over the

anterior cortex in a figure-of-8 manner [45].

« The bending of the proximal and distal ends of the K-wires is associated with a reduced risk of wire

migration [45].

« Surgical management of periprosthetic patella fractures is usually reserved for disturbance of the extensor

mechanism integrity, a loose patellar component, and patellar maltracking [41].

« Revision of the patellar component is reasonable when there is adequate bone stock of more than 10 mm

[41].
« Avulsion fractures of the proximal or distal pole are amenable to suture repair [41].

« Severe bone deficiency usually mandates patellar resection arthroplasty with partial or complete

patellectomy [41].

o A reconstructive technique for type IIIB periprosthetic fractures uses multiple Steinmann pins to reduce
and stabilize the patella as a scaffold for bone grafting, with a patellar button cemented into the construct

[41].
« Fixation of patella fractures is associated with high union rates and low infection rates [16].
« Symptomatic hardware and persistent functional deficits can remain a problem postoperatively [16].
« Patella baja is associated with poor functional outcomes [16].

« Symptomatic hardware is a very common complication of patella fracture fixation [19].
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« Loss of reduction occurs in 22% of cases following patella fracture fixation [19].
« Nonunion occurs in less than 5% of cases following patella fracture fixation [19].

« Infection and arthrofibrosis or stiffness are complications of patella fracture fixation [19].

Complications

POSTOPERATIVE OUTCOMES AND HARDWARE ISSUES

« A2012 meta-analysis of 24 studies involving 737 patellae found a nonunion rate of 1.9% for surgically

managed patella fractures [22].

+ A 2012 meta-analysis of 24 studies involving 737 patellae found an infection rate of 3.2% for surgically
managed patella fractures [22].

« A 2012 meta-analysis of 24 studies involving 737 patellae found a revision surgery rate of 33.6% for
surgically managed patella fractures [22].

« Surgically managed patella fractures are prone to revision surgery due to the subcutaneous nature of the
hardware [22].

« The need for early motion required to maintain function after surgery may predispose to hardware

loosening in surgically managed patella fractures [22].

« In a 2013 study of 30 patients with isolated unilateral patella fractures treated with surgery, more than one-

third of patients elected to have their hardware removed [22].

« In a 2013 study of 30 patients with isolated unilateral patella fractures treated with surgery, patella baja

developed in more than half of the patients [22].

« Patella baja has been shown to be a risk factor for poor functional outcomes following patella fracture

surgery [22].

« In a 2017 prospective cohort study comparing novel mesh plating to traditional tension band techniques,

none of the 25 patients treated with the novel plating technique required hardware removal for pain relief

[22].

FUNCTIONAL DEFICITS AND PAIN

« A 2012 series of 40 patients with a median follow-up time of 6.5 years found that long-term outcomes after

patella fractures were not good [22].

« In a 2012 series of 40 patients, objective measurements of quadriceps strength and knee ROM on the

affected side showed substantial deficits compared with the contralateral side [22].

« In a 2013 study of 30 patients with isolated unilateral patella fractures treated with surgery, residual

deficits in muscle performance and functional ability persisted 12 months after surgical intervention [22].

« In a 2013 study of 30 patients with isolated unilateral patella fractures treated with surgery, 24 patients

(80%) reported anterior knee pain [22].
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« A 2015 study of 52 displaced patella fractures noted that functional outcomes after patella fracture are

inferior to those of population norms regardless of treatment [22].

NONUNION AND DELAYED UNION

« Klassen and Trousdale reported that minimally symptomatic nonunions of patella fractures could be

successfully managed conservatively [17].

« Nathan et al. showed that in a low-demand patient, patellar nonunion may be successfully managed

nonoperatively despite the inability to achieve radiographic union with nonoperative care [17].

PERIPROSTHETIC PATELLA FRACTURES

« Postoperative fracture of the patella occurred in 0.7% of cases after primary total knee arthroplasty (TKA)
in a Mayo Clinic joint registry analysis [18].

« Postoperative fracture of the patella occurred in 1.8% of cases after revision TKA in a Mayo Clinic joint

registry analysis [18].

« Several published series indicate that the frequency of periprosthetic patella fractures is up to 21% with
revision TKAs [18].

o In a literature review by Chalidis et al., only 11.68% of 539 reported periprosthetic patella fractures were

directly associated with trauma [18].

» Most periprosthetic patella fractures occurred spontaneously and most occurred during the first 2 years

after arthroplasty [18].

« Tria et al. reported that all 18 patella fractures in a series of 504 primary TKAs were associated with a prior

lateral release [18].

« In the series by Tria et al., 4% of patients with lateral release had subsequent fracture of the patella

compared to 0% of those without lateral release [18].

« Ritter and Campbell reported that fractures occurred in 1.2% of cases with lateral release and 3.6% of those

without lateral release [18].

« Devascularization of the patella from lateral retinacular release may be a risk factor for subsequent fracture

as well as for failure of subsequent fracture management [18].

SECONDARY PATELLAR RESURFACING COMPLICATIONS

« Secondary resurfacing of the patella for residual anterior knee pain after TKA has been found to have a

higher rate of complications, including patellar fracture and postoperative stiffness [55].

« Pain relief after secondary resurfacing of the patella was inferior to what would be expected with primary

resurfacing [55].
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Recovery

SURGICAL OUTCOMES AND COMPLICATIONS

+ A 2013 study of 30 patients with isolated unilateral patella fractures treated with surgery found that all

fractures healed with minimal complications [22].

« In a 2013 study of 30 patients, residual deficits in muscle performance and functional ability persisted 12

months after surgical intervention for patella fractures [22].

« In a 2013 study of 30 patients, 24 patients (80%) reported anterior knee pain 12 months after surgical

intervention for patella fractures [22].

« In a 2013 study of 30 patients, more than one-third of all patients elected to have their hardware removed

after surgical treatment of patella fractures [22].

« In a 2013 study of 30 patients, patella baja developed in more than half of the patients after surgical

treatment of patella fractures [22].

« Patella baja has been shown to be a risk factor for poor functional outcomes after patella fracture surgery

[22].

+ A 2015 study comparing open reduction and internal fixation or partial patellectomy for 52 displaced

patella fractures found no difference in union rates between the two groups [22].

« A 2015 study comparing open reduction and internal fixation or partial patellectomy for 52 displaced

patella fractures found no difference in complication rates between the two groups [22].

« A 2015 study comparing open reduction and internal fixation or partial patellectomy for 52 displaced

patella fractures found no difference in ROM between the two groups [22].

« A 2015 study comparing open reduction and internal fixation or partial patellectomy for 52 displaced

patella fractures found no difference in outcome measures between the two groups [22].

« Functional outcomes after patella fracture are inferior to those of population norms regardless of treatment
method [22].

LONG-TERM FUNCTIONAL DEFICITS

» A 2012 series of 40 patients with a median follow-up time of 6.5 years found that overall long-term

outcomes after patella fractures were not good [22].

 In a 2012 series of 40 patients, outcome scores were considerably poorer than normalized population
values [22].

« In a 2012 series of 40 patients, objective measurements of quadriceps strength on the affected side showed

substantial deficits compared with the contralateral side [22].

« In a 2012 series of 40 patients, objective measurements of knee ROM on the affected side showed

substantial deficits compared with the contralateral side [22].
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HARDWARE AND TECHNIQUE COMPARISONS

+ A 2017 prospective cohort study found that patient-reported outcomes increased significantly over the

study period for both mesh plating and traditional tension band techniques for patella fracture fixation
[22].

« In a 2017 prospective cohort study, the mesh plating group showed greater improvement in Knee Outcome

Survey Activities of Daily Living Scale scores compared with the tension band group [22].

« In a 2017 prospective cohort study, the mesh plating group demonstrated significantly greater

improvement in several objective functional testing outcomes compared with the tension band group [22].

« In a 2017 prospective cohort study, the mesh plating group demonstrated greater thigh circumference

compared with the tension band group [22].

« In a 2017 prospective cohort study, the mesh plating group demonstrated significantly less anterior knee

pain at 12 months compared with the tension band group [22].

« None of the 25 patients treated with the novel mesh plating technique in a 2017 study required hardware

removal for pain relief [22].

« The authors of a 2017 study concluded that their mesh and screw fixation construct improves fracture
stability [22].

« The authors of a 2017 study concluded that their mesh and screw fixation construct decreases soft-tissue

irritation [22].

« The authors of a 2017 study concluded that their mesh and screw fixation construct minimizes insult to the

patellar blood supply [22].

UNREDUCED PATELLAR DISLOCATION
« Old unreduced dislocation of the patella after trauma is rare [9].

« Old unreduced dislocation of the patella after trauma should be distinguished clinically from congenital

dislocation [9].

« A high percentage (16%) of traumatic patellar dislocations are missed when associated knee dislocation is

present [9].
« In posttraumatic patellar dislocation, an adaptive flattening of the patella occurs [9].
« In posttraumatic patellar dislocation, knee contracture is a reactive change [9].
« Old traumatic patellar dislocations may be treated by observation, patellar realignment, or patellectomy [9].
+ Knee function can sometimes be satisfactory despite the old unreduced dislocation of the patella [9].

« Observation is the treatment of choice if knee function is satisfactory despite old unreduced patellar

dislocation [9].

« Open reduction may be helpful for old traumatic patellar dislocations if the dislocation is not of long
duration, degenerative changes of the patella are minimal or absent, and the tibiofemoral joint is essentially

normal [9].

« In dislocations of long duration, traumatic arthritis will have developed [9].
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« In dislocations of long duration, motion in the joint will be limited [9].
« In dislocations of long duration, pain and disability will have resulted [9].

« Patelaplasty or patellectomy may be indicated if patellar degenerative changes appear significant in old

traumatic patellar dislocations [9].

« The long-term prognosis for useful function is guarded regardless of the procedure selected for old

traumatic patellar dislocation [9].
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