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Non-metallic Fixation of Patella Fractures: A Paradigm Shift

Faaiz Ali Shah', Ashok Shyam?

Learning Point of the Article:

Fractures of the patella are traditionally treated with metallic implants. Despite good outcomes, these metallic implants are usually

associated with various complications and additional surgeries are required for the removal of metal implants. To overcome the

complications of metallic implants, different non-metallic suture materials have been used as an alternative to metallic implants for patella

fracture fixation. Comparable functional and radiological outcome is reported by fixing patella fractures with non-metallic sutures without

significant complications.

Introduction

Fractures of the patella account for about 1% of all the fractures.
The vast majority of patella fractures are closed and 70-90% are
transverse fractures involving middle third of the patella [1, 2].
The incidence of patella fracture is more in females of 60-80
years of age than males possibly due to osteoporosis [3].
Improper treatment of patella fractures can result in loss of knee
extension, stiffness and patellofemoral arthritis. [4]. Surgery is
indicated when fracture is displaced, articular step off is more
than 2 mm, and active knee extension is lost [S]. The optimum
surgical treatment for patella fractures, however, has not yet
been decided [6]. Although there are many surgical techniques
and metallic implants to fix patella fractures, modified tension
band wiring is the most commonly used traditional technique
for the fixation of patella fractures. In this technique, an 18 gauge
stainless steel wire (cerclage wire) islooped around longitudinal
Kirschner wires (or screws) in figure-of-eight fashion on the
anterior surface of patella. This technique neutralizes the
tension forces of the extensor apparatus and converts them to
compressive forces which facilitates fracture healing [7]. Good
outcome results are achieved with tension band wiring but

painful soft-tissue irritation, formation of sinus, wire breakage,
loosening, and wire migration necessitate implant removal and
the second surgery has been reported in 30-60% of cases [8].
Moreover, 3.2% infection rate has been reported in patients with
tension band wiring [9]. The cost of treatment as well as risks to
the patients are hence significantly increased in patients treated
with tension band technique [10]. Owing to the complications
of the tension band technique, various metallic plates have been
designed over the years to achieve optimum fixation,
particularly in comminuted and osteoporotic patella fractures.
These include hook plate, basket plate, mesh plate, mini plate,
star plate, arrow plate, variable angle locking patella plating
system, and fixed angle pre-contoured locking plate. Plating of
the patellais, however, costly and technically demanding and has
been associated with symptomatic implants, loss of fracture
reduction, implant failure, non-union, and resurgery for removal
ofimplants variable frequencies [11,12].

To overcome the complications of metallic implants, many
researchers have utilized non-metallic fixation materials such as
non-absorbable sutures for patella fracture fixation. These
sutures proved to be viable and effective substitutes for metallic
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implants. These include non-absorbable high-strength suture
materials such as Fiber Wire®, Fiber Tape®, Ticron®, Ultrabraid®
Ti-Cron, and Ethibond®. These sutures can be applied in
different configurations such as figure-of-eight, transosseous,
circumferential, and basket configuration depending on the
fracture personality. All types of fractures including
comminuted patella fractures and distal pole patella fractures
can be treated effectively with suture fixation [13]. These
sutures provide optimum stability comparable to stainless steel
and can withstand excessive loading thus ensuring early post-
operative rehabilitation and weight bearing [ 14].

When we searched the literature, we found that minimizing the
complications of metallicimplants, avoiding additional surgery
forremoval, reducingrisk to the patients, and increasing patient
satisfaction are the predominant factors for this paradigm shift
in the management of patella fractures. Sutures fixation of
patella fractures yields excellent clinical outcomes with
significantly reduced complications and resurgery rate [15].
There are several advantages of fracture fixation with sutures.
The suture is easy to handle and applying knot resulting in less
operative time and shorter tourniquet time [16]. Optimal
tension can be applied to the suture tap and knots per
operatively with the help of tensioning device which ensures
maximum compression at the fracture site. Fracture reduction
isbetter visualized and confirmed due to radiolucency of suture
materials intraoperatively with image intensifier [17]. Patients

with suture fixation have reduced hospital stay and reduced
post-operative complications such as prominent knots or
suture causing soft-tissue irritation and pain [15]. Fracture
union rates and time of union with suture material are
comparable to those with metallic implants with the added
advantage of less complications and no need of additional
surgery for implant removal in cases of suture fixation [18].
Satisfactory clinical outcome has also been achieved with
“Double Fixing Technique” using tension polyester sutures and
bioabsorbable cannulated screws [ 19].

Patella fractures in patients with high risk for infection will
probably be treated with antibiotic-coated sutures in the future
to overcome the phenomenon of biofilm associated with
metallicimplants which are associated with persistent infection
[20] while the efficacy of self-tightening suture material
(DYNACORD) for patella fracture fixation has yet to be
investigated [21].

Conclusion

Non-metallic suture fixation of patella fractures is a viable and
effective substitute for metallic implants. Orthopedic surgeons
can choose non-metallic suture material as an alternative to
metallic fixation for patella fractures by incorporating it in
routine practice to avoid additional surgeries for the removal of
metallicimplants.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,

the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but

anonymity cannotbe guaranteed.

Conflict ofinterest: Nil

References

Source of support: None

1. Chloros GD, Kotsarinis G, Christou CD, Giannoudis PV.
What’s new in the management of patella fractures? Injury
2022;53:1730-6.

2. YinZ, YanJ, Ge D, Yang L, Liang B, Fei J. Comparison of
double-strand braided polyester sutures tension band (Nice
knot) with cable tension band in transverse patellar fractures.
Injury2021;52:3085-90.

3. Zhu Y, Liu S, Chen W, Wang L, Zhang X, Zhang Y.
Socioeconomic factors and individual lifestyles influencing the

incidence of patella fractures: A national population-based
surveyin China. Int Orthop 2019;43:687-95.

4.  Gwinner C, Mardian S, Schwabe P, Schaser KD, Krapohl

BD, Jung TM. Current concepts review: Fractures of the
patella. GMS Interdiscip Plast Reconstr Surg DGPW
2016;5:Doc01.

S. LeBrun CT, Langford JR, Sagi HC. Functional outcomes
after operatively treated patella fractures. J Orthop Trauma
2012;26:422-6.

6. ZhangY, XuZ, Zhong W, Liu F, Tang J. Efficacy of K-wire
tension band fixation compared with other alternatives for
patella fractures: A meta-analysis. ] Orthop Surg Res
2018;13:226.

7. John J, Wagner WW, Kuiper JH. Tension-band wiring of
transverse fractures of patella. The effect of site of wire twists

Journal of Orthopaedic Case Reports | Volume 13 | Issue 8 | August 2023 | Page 1-3



Shahand Shyam

www.jocr.co.in

and orientation of stainless steel wire loop: A biomechanical
investigation. Int Orthop 2007;31:703-7.

8. Hoshino CM, Tran W, Tiberi JV, Black MH, Li BH, Gold
SM, et al. Complications following tension-band fixation of
patellar fractures with cannulated screws compared with
Kirschnerwires. ] Bone Joint Surg Am 2013;95:653-9.

9. Dy CJ, Little MT, Berkes MB, Ma Y, Roberts TR, Helfet
DL, et al. Meta-analysis of re-operation, nonunion, and
infection after open reduction and internal fixation of patella
fractures. ] Trauma Acute Care Surg 2012;73:928-32.

10. Reul M, Verschaeve M, Mennes T, Nijs S, Hoekstra H.
Functional outcome and economic burden of operative
management of patellar fractures: The pivotal role of onerous
implants. Eur ] Trauma Emerg Surg 2018;44:697-706.

11. Checketts]JX, Scott ], Fishbeck K, Hart T, Pham W, Dadgar
A, et al. Reoperation and complication rates following patellar
fracture repair with plates: A retrospective analysis with
patient-reported outcomes at more than 1 year of follow-up. JB
JSOpenAccess2022;7:€22.00012.

12. Singh S, Surana R, Rai A, Sharma D. Outcome analysis of
fixed angle locking plate in patella fractures: A single Centre
experience from North India. Indian J Orthop 2020;55:655-
61.

13. Adjal ], Ban L. Patella fractures treated with suture tension
band fixation. ] Orthop SurgRes2021;16:179.

14. Patel VR, Parks BG, Wang Y, Ebert FR, Jinnah RH.
Fixation of patella fractures with braided polyester suture: A

biomechanical study. Injury2000;31:1-6.

15. Camarda L, Morello S, Balistreri F, D’Arienzo A, D’Arienzo
M. Non-metallic implant for patellar fracture fixation: A
systematicreview. Injury2016;47:1613-7.

16. Hughes SC, Stott PM, Hearnden AJ, Ripley LG. Anew and
effective tension-band braided polyester suture technique for
transverse patellar fracture fixation. Injury 2007;38:212-22.

17. Monaco E, Bruni G, Daggett M, Saithna A, Cardarelli S,
Proietti L, et al. Patellar fracture fixation using suture tape
cerclage. Arthrosc Tech 2020;9:783-9.

18. Lee BH, Xuanrong MS, Tzong-Yee CW, Huang Y, Wong
KL, Lin HA, et al. Radiographic outcomes following the suture
fixation of mid-pole patellar fractures. Cureus
2021;13:e20448.

19. Qi L, Chang C, Xin T, Xing PF, Tianfu Y, Gang Z, et al.
Double fixation of displaced patella fractures using

bioabsorbable cannulated lag screws and braided polyester
suture tension bands. Injury 2011;42:1116-20.

20. Reinbold J, Uhde AK, Muller I, Weindl T, Geis-Gerstorfer
J, Schlensak C, et al. Preventing surgical site infections using a
natural, biodegradable, antibacterial coating on surgical
sutures. Molecules 2017;22:1570.

21. Ensminger WP, McIff T, Vopat B, Mullen S, Schroeppel JP.
Mechanical Comparison of High-Strength Tape Suture Versus
High-Strength Round Suture. Arthrosc Sports Med Rehabil.
2021 Sep4;3(5):1525-34.

Conflict of Interest: Nil
Source of Support: Nil

Consent: The authors confirm that informed consent was obtained

from the patient for publication of this case report

How to Cite this Article

Shah FA, Shyam A. Non-metallic Fixation of Patella Fractures:
A Paradigm Shift. Journal of Orthopaedic Case Reports 2023
August;13(8): 1-3.

Journal of Orthopaedic Case Reports | Volume 13 | Issue 8 | August 2023 | Page 1-3




	1: 1
	2: 2
	3: 3

