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Abstract: Aim: To compare tension band wire and circumferential wiring for patellar fractures. Materials
& Methods: One hundred twenty adult patients in age ranged 18- 50 years of either gender was randomly
divided into groups viz. group 1 treated with tension band wire and group 2 with circumferential wiring
for patellar fractures. Reich and Rosenberg scale, rage of motion and complications were recorded in both
groups and compared. Results: At 4 weeks in group 1 and group 2, restriction of last 10° — 20° was seen
in 24 and 27, restriction of 20° — 50° was seen in 14 and 13, restriction > 50° was observed in 22 and 20. At
8 weeks, no restriction was seen in 8 and 9, restriction of last 10° — 20° was seen in 38 and 39, restriction of
209 — 500 was seen in 10 and 9, restriction >500 was seen in 4 and 3. At 12 weeks, no restriction was seen
in 15 and 20, restriction of last 10° — 20° was seen in 35 and 32, restriction of 20° — 50° was seen in 8 and
7 and restriction > 50° was seen in 2 and 1 in group 1 and 2 patients respectively. A significant difference
was observed (P< 0.05). Conclusion: Both techniques for the management of patellar fractures were equally
effective in achieving functional outcome.
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1. Introduction

T he patella is the largest sesamoid bone; it is embedded in the quadriceps tendon, provides the
mechanical advantage and leverage that increases the force of knee extension [1]. Tensile forces are

transmitted from the quadriceps to the tibia via the patella, the patella is also subjected to compressive forces
at the articulation with the femur [2].

Displaced patella fractures or those which disrupt the extensor mechanism are usually managed
operatively. The current standard remains a tension band wire (TBW) construct, with the option of additional
cerclage wiring or TBW through cannulated screws [3]. Elderly patients and particularly those with
comminuted patella fracture are "difficult patella fractures" as their osteopenic bone often lacks the strength
to support a TBW and/or cerclage, resulting in fixation failure prior to bone union [4]. Fractures of the
patella may be treated conservatively or surgically. Conservative management may be ideal for the patient
who is non-ambulatory, had a prior failed extensor mechanism, those with an ankylosed joint, or particular
fracture characteristics [5]. Typically, this involves immobilization of the extremity in full extension with
partial weight bearing for several weeks. If the injury is not amendable to conservative management, then
surgical intervention is merited to mitigate disability [6]. However, surgical management of patellar fractures
is complicated secondary to its various tendinous attachments, which serve as displacing vectors on fracture
fragments making fracture alignment not easily amenable to fixation [7].

Of all surgical management of patellar fractures such as modified tension band wiring (TBW), cerclage
wiring, screw fixation, plating, and partial or total patellectomy, cerclage wiring and TBW are popular [8].
Tension band wiring (TBW) technique, one of the most commonly used surgical methods in treating a tension
fracture, has a sound biomechanical advantage such that it can convert a tensile force into a compressive force
when the joint is brought through a range of motion [9]. Percutaneous cerclage wiring for patella fracture can
be applied through several small skin incisions without dissecting the fractured region and surrounding soft
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tissues and provides a minimally invasive approach to this procedure [10]. Considering this, the present study
was conducted with the aim to compare tension band wire and circumferential wiring for patellar fractures.

2. Methodology

One hundred twenty adult patients in age ranged 18- 50 years of either gender was enrolled in the study.
The consent was sought from Ethical review and clearance committee. All enrolled patients were made aware
of the study and consent (written) was obtained. They were randomly divided into groups: group 1 treated
with tension band wire and group 2 with circumferential wiring for patellar fractures. Patients below 18 years
of age were not considered in the study. Check X-ray of knee in AP and lateral views were done. Reich and
Rosenberg scale, rage of motion and complications were recorded in both groups and compared. Results of the
present study after recording all relevant data were subjected for statistical inferences using chi- square test.
The level of significance was significant if p value is below 0.05 and highly significant if it is less than 0.01.

3. Results
Group 1 had 32 males and 28 females and group 2 had 35 males and 25 females (Table 1).

Table 1. Demographic characteristics.

Variables | Group 1 | Group 2 | P value
Male 32 35
Female | 28 5 | M

At 4 weeks in group 1 and group 2, restriction of last 10° — 20° was seen in 24 and 27, restriction of
20% — 500 was seen in 14 and 13, restriction > 50° was observed in 22 and 20. At 8 weeks, no restriction was
seen in 8 and 9, restriction of last 109 — 20° was seen in 38 and 39, restriction of 20° — 50° was seen in 10 and
9, restriction > 50" was seen in 4 and 3. At 12 weeks, no restriction was seen in 15 and 20, restriction of last
10° — 200 was seen in 35 and 32, restriction of 20° — 50° was seen in 8 and 7 and restriction >500 was seen in 2
and 1 in group 1 and 2 patients respectively. A significant difference was observed (P < 0.05) (Table 2, Figure
1).

Table 2. Post- operative range of motion in both groups.

Duration ROM Group 1 | Group 2 | Pvalue

No restriction 0 0

4 weeks Restrict.ior.l of last 100- 200 24 27 50,05
Restriction of 200-500 14 13
Restriction >500 22 20
No restriction 8 9

8 weeks Restrict.ior'l of last 100- 200 38 39 <0.05
Restriction of 200-500 10 9
Restriction >500 4 3
No restriction 15 20
Restriction of last 100- 200 35 32

12 weeks g cstriction of 200-500 8 7 <0.05
Restriction >500 2 1

Table 3. Reich and Rosenberg scale.

Results | Group1 | Group 2 | P value
Excellent 20 22
Good 32 30
Fair 5 7 >0.05
Poor 3 1
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Figure 1. Post- operative range of motion in both groups

Results were excellent in 20 in group 1 and 22 in group 2, good in 32 in group 1 and 30 in group 2, fair
in 5 in group 1 and 7 in group 2 and poor in 3 in group 1 and 1 in group 2. A non- significant difference was
observed (P> 0.05) (Table 3).

Joint stiffness was seen in 4 in group 1 and 3 in group 2, superficial skin infection was seen in 2 in each

group and deep infection 1 in group 1 and 2 in group 2. A non- significant difference was observed (P> 0.05)
(Table 4, Figure 2).

Table 4. Comparison of complications.

Complications Group 1 | Group 2 | P value
Joint Stiffness 4 3

Superficial skin infection 2 2 >0.05
Deep Infection 1 2
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Figure 2. Comparison of complications

4. Discussion

We attempted this study on 120 patients having patellar fractures. They were divided into two groups
based on treatment provided. Group 1 were treated with tension band wire and group 2 with circumferential
wiring. Patellar fractures are common and it constitutes about 1% of all skeletal injuries resulting from either
direct or indirect trauma [11]. As the patella is present subcutaneously, it is more prone for fractures through
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direct trauma and through indirect trauma by quadriceps contracting violently [12]. Any improper and
inadequate treatment would inevitably lead to a great deal of disability which would be most perceptibly felt
in a country like India, where squatting is an important activity in daily life [13]. Controversy exists regarding
treatment of patellar fracture since the earliest time. Conservative treatment is done if patellar fractures are
displaced less than 3mm [14]. Of all surgical management of patellar fractures such as modified tension band
wiring (TBW), cerclage wiring, screw fixation, plating, and partial or total patellectomy, cerclage wiring and
TBW are popular [15].

Our results showed that group 1 had 32 males and 28 females and group 2 had 35 males and 25
females. Asimuddin et al., [16] in their study clinical and radiological investigations were carried out. Patients
underwent Tension Band Wiring or Circumferential Wiring for the sustained fracture. Patients were followed
up at 4 weeks, 8 weeks, 12 weeks till fracture union and once at 1 year after surgery using Reich and Rosenberg
criteria. There was no significant difference regarding the mean age, gender, and mechanism of the fractures
in patients treated by two methods of TBW and CW. 1 case of superficial infection and 3 cases of joint stiffness
were noted after CW and 1 case of superficial infection and 2 cases of joint stiffness had occurred after TBW.
60% excellent, 25% good, 5% fair and 10% poor results were observed after Circumferential Wiring and 65%
excellent, 15% good, 15% fair and 5% poor results after TBW. Patients of both groups showed an appreciable
and statistically significant improvement in functional outcome at 3 months follow-up period as evidenced by
Reich and Rosenberg Criteria that reveals no major difference. Furthermore, the difference in improvement
between the two groups was not statistically significant at 3 months.

We observed that at 4 weeks in group 1 and group 2, restriction of last 100 — 20° was seen in 24 and
27, restriction of 20° — 50° was seen in 14 and 13, restriction > 50° was observed in 22 and 20. At 8 weeks,
no restriction was seen in 8 and 9, restriction of last 10° — 200 was seen in 38 and 39, restriction of 200 — 50°
was seen in 10 and 9, restriction > 50° was seen in 4 and 3. At 12 weeks, no restriction was seen in 15
and 20, restriction of last 10° — 20° was seen in 35 and 32, restriction of 20° — 50° was seen in 8 and 7 and
restriction > 50° was seen in 2 and 1 in group 1 and 2 patients respectively. We observed that results were
excellent in 20 in group 1 and 22 in group 2, good in 32 in group 1 and 30 in group 2, fair in 5 in group 1
and 7 in group 2 and poor in 3 in group 1 and 1 in group 2. Our results demonstrated that joint stiffness
was seen in 4 in group 1 and 3 in group 2, superficial skin infection was seen in 2 in each group and deep
infection 1 in group 1 and 2 in group 2. Passias et al., [17] reviewed the multiple different patella fixation
strategies and to evaluate the outcomes and complications associated with each. One hundred and fifteen
patients who underwent patellar fracture fixation at an urban Level I-Trauma center were retrospectively
reviewed. Operative treatment included open reduction and internal fixation with plate and screw devices,
tension band wiring (TBW), cannulated screw tension band wiring (CS-TBW), isolated interfragmentary screw
fixation, or partial patellectomy with soft tissue repair and tendon advancement. Patient demographics,
fracture and injury characteristics, operative variables, radiographic information, and post-operative outcome
measurements were recorded for each patient assessed in the study. Results demonstrated that plating
techniques had the highest overall rate of union. Furthermore, a significant decrease in implant removal with
utilization of isolated suture/wire was appreciated compared to other fixation groups (p < 0.01).

5. Conclusion

Both techniques for the management of patellar fractures were equally effective in achieving functional
outcome.

Author Contributions: All authors contributed equally to the writing of this paper. All authors read and approved the
final manuscript.

Conflicts of Interest: “The authors declare no conflict of interest.”

References

[1] Mohapatra, S., Das, P. B., Krishnakumar, R. V., Rath, S., & Padhy, R. N. (2017). A comparative study of tension band
wiring and encirclage in treating transverse fractures of patella. International Surgery Journal, 4(5), 1558-1565.

[2] Yang, T. Y, Huang, T. W., Chuang, P. Y., & Huang, K. C. (2018). Treatment of displaced transverse fractures of the
patella: modified tension band wiring technique with or without augmented circumferential cerclage wire fixation.
BMC Musculoskeletal Disorders, 19(1), 1-7.



Trends Clin. Med. Sci. 2021, 1(2), 6-10 10

3]

[4]

[5]
(6]

[7]

(8]

9]

[10]

(11]

(12]

(13]

[14]

[15]

[16]

[17]

Matsuo, T., Watari, T., Naito, K., Mogami, A., Kaneko, K., & Obayashi, O. (2014). Percutaneous cerclage wiring for
the surgical treatment of displaced patella fractures. Strategies in Trauma and Limb Reconstruction, 9(1), 19-23.

Reider, B., Marshall, J. L., Koslin, B., Ring, B., & Girgis, F. G. (1981). The anterior aspect of the knee joint. The Journal
of Bone and Joint Surgery: American Volume, 63(3), 351-356.

Wibeeg, G. (1941). Roentgenographic and anatomic studies on the femoropatellar joint. Acta Orthop Scand, 12, 319-410.
Levack, B., Flannagan, J. P., & Hobbs, S. (1985). Results of surgical treatment of patellar fractures. The Journal of bone
and joint surgery: British Volume, 67(3), 416-419.

Maini, P. S., Sangwan, S. S., Sharma, S., Chawla, P., & Kochar, A. (1986). Rigid fixation of various fractures by tension
band wiring. IJ Orthop, 20, 162-167.

SA Mehdi, N., Nasser, S., & Saeid, T. (2012). Comparison of displaced patellar fracture treatment by two methods:
cerclage circumferential wiring versus tension band wiring. Pakistan Journal of Medical Sciences, 28(5), 787-790.
Dudani, S., & Sancheti, K. H. (1981). Management of patellar fracture with tension band wiring. Indian Journal of
Orthopaedics, 15, 43-48.

Lin, T, Liu, J., Xiao, B., Fu, D., & Yang, S. (2015). Comparison of the outcomes of cannulated screws vs.
modified tension band wiring fixation techniques in the management of mildly displaced patellar fractures. BMC
Musculoskeletal Disorders, 16(1), 282-292.

Choi, H. R., Min, K. D., Choi, S. W., & Lee, B. I. (2008). Migration to the popliteal fossa of broken wires from a fixed
patellar fracture. The Knee, 15(6), 491-493.

LeBrun, C. T,, Langford, J. R., & Sagi, H. C. (2012). Functional outcomes after operatively treated patella fractures.
Journal of Orthopaedic Trauma, 26(7), 422-426.

Melvin, S. J., & Mehta, S. (2011). Patellar fractures in adults. Journal of the American Academy of Orthopaedic Surgeons,
19(4), 198-207.

Weber, M. ., Janecki, C. J., McLeod, P., Nelson, C. L., & Thompson, J. A. (1980). Efficacy of various forms of fixation
of transverse fractures of the patella. The Journal of Bone and Joint Surgery: American Volume, 62(2), 215-220.
MacAusland, W. R. (1954). Total patellectomy: report of twenty-eight cases. The American Journal of Surgery, 87(2),
221-226.

Asimuddin, M., Shah, S., & Fatima, A. A. (2021). comparative study of tension band wiring versus circumferential
wiring in the management of patellar fractures. Indian Journal of Orthopaedics Surgery, 7(2), 118-122.

Passias, B.]., Melaragno, A.]., Triplet, ].]., Johnson, D. B., Umbel, B., & Taylor, B. C. (2019). Patellar Fixation Following
Fracture: A Retrospective Review of Outcomes Following Varying Surgical Interventions. International Journal of
Orthopaedics, 6(6), 1199-1204.

(© 2021 by the authors; licensee PSRP, Lahore, Pakistan. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC-BY) license
BY

(http:/ /creativecommons.org/licenses /by /4.0/).


http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/

	Introduction
	Methodology
	Results
	Discussion
	Conclusion

