
Arch Orthop. 2022
Volume 3, Issue 1

Archives of Orthopaedics                          Mini Review

17

Arch Orthop. 2022;3(1):17-21.

Surgical Management of Patella Fractures: A Review

Andrew D. Posner MD, Joseph P. Zimmerman MD*

Division of Orthopaedics, Albany Medical Center, Albany, New York, United States
*Correspondence should be addressed to Joseph Zimmerman MD, jzimmerman@caportho.com

 Received date: November 23, 2021, Accepted date: February 05, 2022

 Citation: Posner AD, Zimmerman JP. Surgical Management of Patella Fractures: A Review. Arch Orthop. 2022;3(1):17-21.

 Copyright: © 2022 Posner AD, et al. This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author  
and source are credited.

Abstract

Patella fractures are a common orthopaedic injury caused by either a direct blow to the anterior knee or excessive tension through the extensor 
mechanism. These fractures can result in acute disruption of the knee extensor mechanism, knee stiffness, and post-traumatic patellofemoral 
arthritis. Indications for operative fixation of patellar fractures are either disruption of the extensor mechanism or >2-3mm articular step-off 
and >1-4 mm of fracture displacement. Multiple operative techniques exist for surgical fixation of patella fractures, however there is a high 
risk of postoperative complications, most frequently symptomatic hardware. This review will highlight the anatomy, mechanism of injury, 
and treatment algorithm for patella fractures, including recent advancements in surgical technique to optimize outcomes and minimize 
complications.
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Introduction

Patella fractures account for 1% of fractures in adults and 
are seen in all age groups. The treatment options for fractures 
requiring surgery have evolved over time in response to 
postoperative complications and with the advent of new 
technologies which optimize fixation [1]. The most commonly 
used historic treatment technique is open reduction with a 
tension band construct utilizing longitudinal Kirschner wires 
(K-wires) with stainless-steel wires bent into a figure of 8 pattern 
anterior to the patella [2,3]. Complications of this technique 
however include symptomatic hardware requiring reoperation 
for removal, and loss of fixation requiring reosteosynthesis 
[4]. As a result of these complications, alternative techniques 
for patella fracture fixation have been developed [5]. These 
techniques, which may be used in the treatment of different 
fracture patterns, include the use of cannulated compression 
screws, non-metal tension bands, and anterior patellar plating. 
Multiple surgical techniques currently exist, each with their 
own indications, risks, and benefits.

Patellar Biomechanics and Anatomy

The patella is the largest sesamoid bone in the body and 

is located anterior to the knee joint. The quadriceps tendon 
and fascia lata insert into the anterosuperior margin while 
the patellar tendon originates from the inferior margin. The 
medial retinaculum which is formed by the vastus medialis 
and quadriceps aponeurosis, and lateral retinaculum which is 
formed by the vastus lateralis and the iliotibial band, together 
aid in knee extension. The anterior aspect of the patella is 
subcutaneous, and the posterior aspect is covering with the 
thickest articular cartilage in the body. The posterior articular 
facet is composed of the medial and lateral facets, separated 
by a median vertical ridge. The most medial aspect of the 
medial facet also contains the odd facet, which articulates with 
the femur during deep flexion. The patella primarily functions 
as the articulating fulcrum to increase the moment arm of the 
quadriceps and improve effective knee extension capacity [6].

Mechanism of Injury

Patella fractures can result from a direct blow to the patella, 
or an indirect mechanism of forceful eccentric contraction 
of the quadriceps. Direct blows, such as those from falls or 
dashboard injuries, commonly result in stellate or comminuted 
fracture patterns. In contrast, when the patella fails under 
tension during forced rapid knee flexion against a contracted 
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quadriceps, a transverse fracture with wide displacement but 
less articular impaction is mostly commonly seen. Diagnosis of 
the injury can be made by taking a comprehensive history and 
correlating with physical exam findings. The patient will often 
present with difficulty ambulating with a swollen painful knee. 
An acute hemarthrosis is usually present, and a defect may be 
palpable between the proximal and distal fracture fragments. 
A lack of effusion may indicate more extensive soft tissue 
damage with tearing of the retinaculum. Evaluation of the 
extensor mechanism is essential; competency of the extensor 
mechanism is tested by asking the patient to perform a straight 
leg raise or extend the knee against gravity. Assessment of the 
skin for abrasions or lacerations is critical, as 6-9% of patella 
fractures are open [7,8].

Clinical and Radiographic Assessment

Imaging plays an essential role in the diagnosis, classification, 
and management of patella fractures. Plain radiographs 
including anteroposterior, lateral, and an axial view is required 
for accurate diagnosis. The absence of extensor mechanism 
deficiency does not rule out the presence of a fracture, and 
radiographs are required in these patients. While standard 
radiographs are often adequate to diagnose a fracture, 
obtaining a CT scan may better assess occult or comminuted 
fractures, and has been shown to change operative 
management of patella fractures in nearly 49% of cases [9].

Classification

The classification of patella fractures is most frequently 
descriptive and is based on fracture pattern, degrees of articular 
involvement, and the amount of fracture displacement. 
Commonly described fracture patterns are transverse, vertical, 
stellate, superior pole, or inferior pole. Displacement is 
categorized as either nondisplaced or displaced. 

Treatment

The optimal management in treatment of patellar fractures 
is to reestablish the extensor mechanism while restoring the 
articular congruency in the patellofemoral joint [10].

Nonsurgical management: Nondisplaced fractures with 
an intact extensor mechanism can be treated conservatively 
with immobilization in a knee immobilizer, locked hinged 
knee brace, or cast, with full weight bearing. Indications 
for conservative management include fracture fragment 
displacement less than 3 mm or articular displacement less 
than 2 mm.

Surgical management: Indications for operative fixation 
include disruption of the knee extensor mechanism and 
fracture patterns with >2-3 mm of articular step-off and 
>1-4 mm of displacement. Surgical management is selected 
in patients with injuries fitting these characteristics, unless 

contraindicated by infection, non-ambulatory preoperative 
patient status, or critical illness. Multiple surgical methods 
exist to treat these fracture; the technique is selected on a case 
by case basis and is guided by fracture pattern and patient 
characteristics.

Historically, circumferential or intraosseous stainless steel K 
wires or compression screws alone were utilized and resulted 
in mixed patient outcomes [3,6,11]. These singular fixation 
methods required prolonged postoperative immobilization 
due to the risk of fracture displacement and the relative lack 
of compression along the articular surface. To address these 
concerns, the tension band contract was introduced into the 
fixation and successfully utilized. Tension banding converts 
the tensile force of the extensor complex at the anterior 
cortical side of the patella, into a compressive force at the 
articular surface allowing primary bone healing. 

Tension band fixation: A tension band construct is the most 
common technique for repairing displaced patella fractures, 
and the technique has progressively evolved to increase 
rates of union and decrease complications [1,12]. The historic 
tension band technique involves obtaining an anatomic 
fracture reduction then placing two transosseous 2.0 mm 
parallel K-wires along the subchondral bone perpendicular to 
the fracture. Subsequently, a low gauge stainless steel wire is 
then wrapped around the K-wires anterior to the patella in a 
figure of 8-pattern. The subcutaneous nature of the anterior 
tension band, combined with reported migration of the 
transosseous K-wires however has resulted in unacceptably 
high rates of postoperative complications and reoperations. 
Symptomatic hardware requiring hardware removal and loss 
of fixing requiring reosteosynthesis are the most common 
complications. Studies have reported rates of hardware 
irritation requiring second surgeries for removal of hardware 
to be as high as 37% [13,14].

Concerns over these frequent complications have prompted 
modification of the tension band technique [4,5,15]. 
A modification of the tension band technique utilizes 
partially threaded cannulated compression screws placed 
perpendicular to the fracture instead of K-wires. A wire is 
then passed through the cannulated screws in a figure of 
8-pattern to create a tension band anterior to the patella. This 
modification introduces several advantages when compared 
to historic K-wires with a tension band. Multiple studies have 
demonstrated that use of cannulated screws result in high 
union rates [13,16,17]. Furthermore, biomechanical cadaveric 
studies comparing K-wires with compression screws have 
found that screws have significantly higher load to failure 
and provide superior stability and resistance to fracture 
displacement than K-wires [18-20]. Compression screws also 
have lower rates of migration and symptomatic hardware 
requiring hardware removal when compared to K-wires 
[4,13,17,21]. Improving the method of transosseous fixation 
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however did not address the hardware irritation resulting 
from the subcutaneous stainless steel tension band construct 
lying anterior to the patella. 

Tension band technique through cannulated screws has 
continued to evolve, with the historic metal wires having been 
replaced by high strength non-absorbable sutures. Studies 
have demonstrated that facture fixation with suture tension 
bands result in excellent patient outcomes and high rates of 
fracture union [22-24]. In addition, suture tension bands cause 
less hardware irrigation and resultant revision surgery than 
metal wires [2,3,15]. Busel et al. reported 96% rate of union with 
8% rate of symptomatic hardware, comparing very favorably 
with historic techniques [23,25,26]. Biomechanical studies 
specifically investigating FiberWire (Arthrex, Naples, FL), an 
example of a braided nonabsorbable high strength suture, 
have revealed greater failure strength and superior ability 
to maintain a tension band under force, when compared to 
stainless steel tension band wiring [26]. 

This author’s preferred method of fixation is utilizing 
cannulated compression screws with synthetic high 
strength nonabsorbable sutures functioning as the tension 
band (FiberTape Cerclage System; Arthrex, Naples, FL). The 
FiberTape Cerclage System utilizes the proven combination 
of cannulated screws and non-absorbable suture, with the 
added benefit of precise reproducible tensioning [27].

Plate fixation: Fixation of patella fractures with plating 
is gaining popularity. With the development of more plate 
options for patella fractures, plating has become a viable option 
for comminuted stellate fractures, transverse fractures, and 
inferior pole fractures [3]. Plating options include fixed-angle 
locking plates and variable-angle mesh-type plates which can 
be contoured to fit fracture morphology. Thelen et al. showed 
that a 2.7 mm fixed-angle patella plate prevented fracture 
displacement under cyclical loading better than cannulated 
screws and tension banding [19,20]. In addition, mesh plating 
results in construct stiffness similar to compression screws and 
tension band, while also improving and maintaining fragment 
reduction [28,29]. Furthermore, biomechanical models have 
demonstrated that use of a tension band constructs results 
in 5 times greater fracture displacement than use of a patella 
plate [30].

In addition to providing superior fracture stability, low 
profile plates demonstrate a decreased rate of postoperative 
complications when compared to traditional fixation methods 
[31]. These new plate designs have also advanced treatment of 
inferior pole fractures, enabling these injuries to be effectively 
fixed. These fractures were difficult to manage; the historic 
treatment of partial patellectomy has been demonstrated to 
cause patella baja with mixed clinical results.

Partial patellectomy and suture fixation: Fractures of 
the inferior pole of the patella are complex; comminution 

in short segments of distal bone often prevents the use of 
reconstruction with standard fixation methods. As a result, 
multiple techniques have been described to address these 
challenging injuries [3]. In reconstructable inferior pole 
fractures, fixation with plates, sutures, and suture anchors 
have been described.

Use of a basket plates and mini-fragment fixation have 
shown excellent outcomes for the treatment of comminuted 
distal pole fractures [32]. For non-reconstructable inferior pole 
fractures which are not amenable to plate fixation, repair using 
non-absorbable sutures is a viable alternative. Sutures are 
placed within the patella tendon, passed through the distal 
fracture fragments and into transosseous tunnels spanning 
the intact patella proximally, and then tied over the superior 
pole of the patella [33]. Alternatively, suture anchors can be 
placed in the inferior aspect of the patella and sutured to the 
proximal patellar tendon [34]. Both techniques have shown 
acceptable results while reducing rates of hardware irritation 
which is frequently seen in distal pole metal constructs.

Highly comminuted inferior pole fracture may also be 
treated with partial patellectomy. These fractures may have 
extensive fragmentation and poor bone quality, which may 
prevent successful anatomic reduction and reconstruction 
with the techniques listed above. In these fractures, the goals 
of treatment focus on retaining the stable proximal aspect of 
the patella in order to maintain a functional knee extensor 
mechanism [35]. The inferior pole can be excised and the 
superior patellar tendon is reattached to the remaining intact 
patellar remnant. Retention of at least 60% of the native patella, 
with advancement of the patella tendon, has demonstrated 
satisfactory clinical results [8]. However, partial inferior pole 
patellectomy decreases the functional lever arm of the 
extensor mechanism and can results in abnormal patellar 
tilt and patella baja in 33% and 42% of patients, respectively 
[35,36]. In addition, 55% of patients undergoing partial 
patellectomy have been shown to develop osteoarthritis of 
the patellofemoral joint at 2 years [35,36]. Further studies 
investigating patellar retention and distal pole fixation are 
warranted to reduce these unfavorable postoperatively 
sequela. 

Total patellectomy: Total patellectomy may be indicated 
in patients with failure of previous internal fixation, severely 
comminuted fractures, nonambulators, or in the setting of 
infection or tumor. Total patellectomy results in dramatically 
altered patellofemoral and extensor mechanism mechanics, 
with a 50% reduction in quadriceps strength [18,37]. 
Advances in fixation methods however have resulted in 
notable decreases in the indications and utilization of total 
patellectomy.

Postoperative Management

No current standardized evidence-based postoperative 
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protocol exists for management and rehabilitation following 
treatment of patella fractures. Most protocols generally allow 
immediate postoperative weight-bearing as tolerated while 
initially keeping the knee fully extended in a knee immobilizer, 
hinged knee brace, or cylinder cast. After a brief period of 
immobilization, early knee range of motion of 0 to 30 degrees 
for 4 to 6 weeks is allowed in patients with stable fixation. 
After this point, knee range of motion is slowly progressed 
and exercise programs can be initiated. In patients with partial 
patellectomy, poor bony fixation, tenuous anterior knee soft 
tissue, or noncompliance, a long leg cylinder cast in full knee 
extension can be considered for 6 weeks prior to initiating 
range of motion [6].

Summary

Patella fractures are common and present in a variety of 
fracture patterns. Multiple techniques exist for management 
and the treatment options are dictated by fracture 
comminution, displacement, and integrity of the extensor 
mechanism. The goal of all fixation methods is to achieve an 
anatomic reduction with a construct that can tolerate early 
knee range of motion while resisting fracture displacement. 
Modern techniques and implants attempt to achieve these 
goals while minimizing symptomatic hardware irritation. 
Careful consideration of the fracture pattern and the use of 
non-absorbable suture tension bands through cannulated 
compression screws or low profile patella plates can improve 
patient outcomes and decrease complications.

Declarations of Interest

None.

References

1. Henrichsen JL, Wilhem SK, Siljander MP, Kalma JJ, Karadsheh MS. 
Treatment of Patella Fractures. Orthopedics. 2018 Nov 1;41(6):e747-
55. 

2. Camarda L, Morello S, Balistreri F, D’Arienzo A, D’Arienzo M. Non-
metallic implant for patellar fracture fixation: A systematic review. 
Injury. 2016;47(8):1613-7. 

3. Hargett DI, Sanderson BR, Little MTM. Patella Fractures: 
Approach to Treatment. J Am Acad Orthop Surg. 2021;29(6):244-53. 

4. Petrie J, Sassoon A, Langford J. Complications of patellar fracture 
repair: treatment and results. J Knee Surg. 2013 Oct;26(5):309-12. 

5. Gwinner C, Märdian S, Schwabe P, Schaser K-D, Krapohl BD, 
Jung TM. Current concepts review: Fractures of the patella. GMS 
Interdiscip Plast Reconstr Surg DGPW. 2016;5:Doc01. 

6. Melvin JS, Mehta S. Patellar fractures in adults. J Am Acad 
Orthop Surg. 2011;19(4):198-207. 

7. Bucholz, Robert W., James D. Heckman, Charles M. Court-Brown, 
Charles A. Rockwood and DPG. Rockwood and Green’s Fractures in 

Adults. 6th ed. Philadelphia: Lippincott Williams & Wilkins; 2006. 

8. Anand S, Hahnel JCR, Giannoudis PV. Open patellar fractures: 
High energy injuries with a poor outcome? Injury. 2008 
Apr;39(4):480-4. 

9. Lazaro LE, Wellman DS, Pardee NC, Gardner MJ, Toro JB, 
MacIntyre NR, et al. Effect of Computerized Tomography on 
Classification and Treatment Plan for Patellar Fractures. J Orthop 
Trauma. 2013 Jun;27(6):336-44. 

10. Bui CN, Learned JR, Scolaro JA. Treatment of Patellar Fractures 
and Injuries to the Extensor Mechanism of the Knee: A Critical 
Analysis Review. JBJS Rev. 2018 Oct;6(10):e1. 

11. Weber MJ, Janecki CJ, McLeod P, Nelson CL, Thompson JA. 
Efficacy of various forms of fixation of transverse fractures of the 
patella. J Bone Joint Surg Am. 1980 Mar;62(2):215-20. 

12. Meng D, Xu P, Shen D, Chen Y, Zhu C, Hou C, et al. A clinical 
comparison study of three different methods for treatment of 
transverse patellar fractures. J Orthop Sci. 2019;24(1):142-6. 

13. Hoshino CM, Tran W, Tiberi J V., Black MH, Li BH, Gold SM, et al. 
Complications following tension-band fixation of patellar fractures 
with cannulated screws compared with kirschner wires. J Bone Jt 
Surg - Ser A. 2013;95(7):653-9. 

14. Smith ST, Cramer KE, Karges DE, Watson JT, Moed BR. Early 
Complications in the Operative Treatment of Patella Fractures. J 
Orthop Trauma. 1997 Apr;11(3):183-7. 

15. Shea GK-H, Hoi-Ting So K, Tam K-W, Yee DK-H, Fang C, 
Leung F. Comparing 3 Different Techniques of Patella Fracture 
Fixation and Their Complications. Geriatr Orthop Surg Rehabil. 
2019;10:215145931982714. 

16. Berg EE. Open reduction internal fixation of displaced 
transverse patella fractures with figure-eight wiring through 
parallel cannulated compression screws. J Orthop Trauma. 1997 
Nov;11(8):573-6. 

17. Zhang Y, Xu Z, Zhong W, Liu F, Tang J. Efficacy of K-wire tension 
band fixation compared with other alternatives for patella fractures: 
A meta-analysis. J Orthop Surg Res. 2018;13(1):1-10. 

18. Carpenter JE, Kasman RA, Patel N, Lee ML, Goldstein SA. 
Biomechanical evaluation of current patella fracture fixation 
techniques. J Orthop Trauma. 1997 Jul;11(5):351-6. 

19. Thelen S, Betsch M, Schneppendahl J, Grassmann J, Hakimi M, 
Eichler C, et al. Fixation of Multifragmentary Patella Fractures Using 
a Bilateral Fixed-angle Plate. Orthopedics. 2013 Nov;36(11). 

20. Thelen S, Schneppendahl J, Jopen E, Eichler C, Koebke J, 
Schönau E, et al. Biomechanical cadaver testing of a fixed-angle 
plate in comparison to tension wiring and screw fixation in 
transverse patella fractures. Injury. 2012 Aug;43(8):1290-5. 

21. Tan H, Dai P, Yuan Y. Clinical results of treatment using a modified 
K-wire tension band versus a cannulated screw tension band in 
transverse patella fractures: A strobe-compliant retrospective 
observational study. Medicine (Baltimore). 2016 Oct;95(40):e4992. 



  
 Posner AD, Zimmerman JP. Surgical Management of Patella Fractures: A Review. Arch Orthop. 2022;3(1):17-21.

Arch Orthop. 2022
Volume 3, Issue 1 21

22. Gosal HS, Singh P, Field RE. Clinical experience of patellar 
fracture fixation using metal wire or non-absorbable polyester--a 
study of 37 cases. Injury. 2001 Mar;32(2):129-35. 

23. Busel G, Barrick B, Auston D, Achor K, Watson D, Maxson B, et al. 
Patella fractures treated with cannulated lag screws and fiberwire® 
have a high union rate and low rate of implant removal. Injury. 
2020;51(2):473-7. 

24. Wong AL, Wong KK, Wong KK, Wong WC. The “invisible” wiring 
technique for displaced fracture patella. J Orthop Trauma Rehabil. 
2020 Dec 2;27(2):252-7. 

25. Camarda L, La Gattuta A, Butera M, Siragusa F, D’Arienzo M. 
FiberWire tension band for patellar fractures. J Orthop Traumatol. 
2016;17(1):75-80. 

26. Wright PB, Kosmopoulos V, Coté RE, Tayag TJ, Nana AD. 
FiberWire is superior in strength to stainless steel wire for 
tension band fixation of transverse patellar fractures. Injury. 2009 
Nov;40(11):1200-3. 

27. Posner AD, Hutchinson I, Zimmerman J. Patellar Fracture 
Fixation With Cannulated Compression Screws and FiberTape 
Cerclage. Arthrosc Tech. 2021 Jun;10(6):e1447-53. 

28. Dickens AJ, Salas C, Rise L, Murray-Krezan C, Taha MR, DeCoster 
TA, et al. Titanium mesh as a low-profile alternative for tension-
band augmentation in patella fracture fixation: A biomechanical 
study. Injury. 2015 Jun;46(6):1001-6. 

29. Lorich DG, Warner SJ, Schottel PC, Shaffer AD, Lazaro LE, Helfet 
DL. Multiplanar Fixation for Patella Fractures Using a Low-Profile 
Mesh Plate. J Orthop Trauma. 2015 Dec;29(12):e504-10. 

30. Wurm S, Augat P, Bühren V. Biomechanical Assessment of 
Locked Plating for the Fixation of Patella Fractures. J Orthop 
Trauma. 2015 Sep;29(9):e305-8. 

31. Wurm S, Bühren V, Augat P. Treating patella fractures with a 
locking patella plate - first clinical results. Injury. 2018 Jun;49 Suppl 
1:S51-5. 

32. Matejčić A, Ivica M, Jurišić D, Ćuti T, Bakota B, Vidović D. Internal 
fixation of patellar apex fractures with the basket plate: 25 years of 
experience. Injury. 2015 Nov;46:S87-90. 

33. Egol K, Howard D, Monroy A, Crespo A, Tejwani N, Davidovitch 
R. Patella fracture fixation with suture and wire: you reap what you 
sew. Iowa Orthop J. 2014;34:63-7. 

34. Kadar A, Sherman H, Drexler M, Katz E, Steinberg EL. Anchor 
suture fixation of distal pole fractures of patella: twenty seven 
cases and comparison to partial patellectomy. Int Orthop. 2016 Jan 
26;40(1):149-54. 

35. Hung LK, Lee SY, Leung KS, Chan KM, Nicholl LA. Partial 
patellectomy for patellar fracture: tension band wiring and early 
mobilization. J Orthop Trauma. 1993;7(3):252-60. 

36. Marder RA, Swanson T V, Sharkey NA, Duwelius PJ. Effects of 
partial patellectomy and reattachment of the patellar tendon on 
patellofemoral contact areas and pressures. J Bone Joint Surg Am. 
1993 Jan;75(1):35-45. 

37. Carpenter JE, Kasman R, Matthews LS. Fractures of the patella. 
Instr Course Lect. 1994;43:97-108. 


