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Combined Cerclage and Figure-of-eight Tension-band Wiring without K-
wire Versus K-wire Tension Band Wiring Fixation for Transverse Patellar
Fractures: A Prospective Comparative Study

Akshay V Pawar', Mohan M Desai', Kapil A Pawar'

Learning Point of the Article:
K-wire-free combined cerclage tension-band wiring provides comparable functional outcomes while reducing implant-related complications,
particularly migration, breakage, hardware prominence, and subsequentimplant-removal procedures in transverse patellar fractures.

Introduction: Conventional modified tension-band wiring (TBW) using Kirschner wires (K-wires) is widely used for displaced transverse
patellar fractures but is associated with implant prominence, irritation, migration, and breakage. K-wire-free fixation using combined cerclage
and TBW may provide stable fixation while reducing hardware-related complications.

Materials and Methods: Prospective comparative study of 156 patients with transverse patella fracture with follow-up of at least 18 months.
Group A consisted of 82 patients treated with K-wire TBW and Group B consisted of 74 patients treated with combined cerclage TBW without
K-wires. Clinical assessment was done by knee range of motion, extension lag, and presence oflocal tenderness. Pain assessment was done using
the Visual Analog Scale. Functional assessment was performed using the Bostman knee score. Radiological assessment was done using standard
radiographs of the knee. Complications and implant removal were also assessed. The Chi-square test, Fisher's exact test, and independent-
samplest-testwere used to assess association. P < 0.05 was considered satistically significant.

Results: Both groups were comparable in demographics such as age, gender, body mass index, and follow-up period. The combined cerclage
TBW without K-wires group demonstrated significantly lower pain scores at 6 weeks, 3 months, and 6 months and less knee tenderness at 6
weeks and 3 months. Bostman scores were significantly higher at 6 months and 1 year. The pain and stair-climbing components of the Bostman
score were significantly better in the combined cerclage group at 6 months and 1 year. Implant migration/breakage (2% vs. 17%) and hardware
irritation (10% vs. 17%) were significantly reduced with combined cerclage TBW. Implant removal preference (16% vs. 43%) and actual removal
surgery (13%vs. 31%) were also significantly lower.

Conclusion: The study demonstrates that combined cerclage TBW without K-wires provides functional outcomes comparable to those of
conventional modified TBW with K-wires at 1 year, while potentially reducing K-wire-related complications such as implant migration,
prominence, irritation, and subsequent implant removal surgery.

Keywords: Patella fracture, cerclage, tension band wiring, K-wires, functional outcome.

Introduction injuries and can significantly affect the extensor mechanism of

Patellar fractures account for approximately 1% of all skeletal the knee [1]. The primary goals of surgical treatment are
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Figure 1: Technique of Kirschnerwire tension band wiring and radiographs.

restoration of the extensor mechanism, anatomical reduction of
the articular surface, and stable fixation that permits early knee
mobilization while minimizing complications such as joint
stiffnessand post-traumatic functional impairment [2].

For displaced transverse fractures, tension band wiring (TBW)
is a widely used method of fixation. The principle of TBW is
based on converting tensile forces generated across the anterior
aspect of the patella during knee flexion into compressive forces
at the fracture site. This provides stable fixation and facilitates
early post-operative range of motion (ROM) and rehabilitation
[3,4,5].

In 1979, Miiller et al. and the Arbeitsgemeinschaft fir
Osteosynthesefragen/Association for the Study of Internal
Fixation popularized the modified TBW using Kirschner wires
(K-wires) and anterior figure-of-eight TBW (Fig. 1).
Biomechanical studies demonstrated that appropriately
positioned K-wires, combined with anterior TBW, provided
effective stabilization of transverse patellar fractures [6]. The
technique subsequently became widely accepted because of its
relative simplicity and ability to provide fixation adequate for
early mobilization. However, K-wire-based fixation has several
recognized disadvantages. Prominent hardware may cause
anterior knee pain and soft-tissue irritation, while K-wire
migration, backing out, and loosening can result in loss of
fixation or the need for subsequent implant removal [ 7,8,9].

To address complications linked to K-wires, surgeons from

Rowley Bristow Orthopaedic Hospital (Pyrford, United
Kingdom) introduced a technique combining cerclage and
longitudinal TBW in a 1990 cadaveric study. Evaluated across
10 knee specimens, this Pyrford technique demonstrated
significantly greater fixation strength than the modified AO
method, providing sufficient stability to support early
mobilization [10]. Agarwala et al. reported good functional
outcomes with the combined cerclage technique, with all
fractures achieving union by 12 weeks and full ROM and
unrestricted walking, squatting, and stair climbing at follow-up.
The authors specifically attributed the advantages to greater
fixation strength, early mobilization, applicability to
comminuted fractures, and reduced reoperation rates [11]. A
modification of this technique, using figure-of-eight TBW in
combination with cerclage wiring and avoiding K-wires, has
been adopted in the present study (Fig. 2). The absence of K-
wires may potentially reduce hardware-related complications,
particularly implant prominence, migration, and irritation,
while maintaining adequate fracture stability.

The present study aims to compare the functional and
radiological outcomes and complications of transverse patellar
fractures treated with K-wire TBW versus combined cerclage
and figure-of-eight TBW without K-wires.

Materials and Methods
The study was conducted at the Department of Orthopedics at
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Figure 2: Technique of combined cerclage tension band wiring without
Kirschnerwires and radiographs.
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Figure 3: Details of the clinical grading of Bostman score (0-30 points).

Seth Gordhandas Sunderdas Medical College and King Edward
Memorial Hospital, Mumbai.

Study design and population

A prospective, non-randomized, non-blinded,
single-center comparative study was conducted
among patients who underwent surgical fixation
of patellar fractures between June 2019 and
December 2024 A total of 156 patients were
included and divided into two groups for
analysis. Group A comprised 82 patients treated
with modified TBW using K-wires, while Group
B comprised 74 patients treated with combined
cerclage and figure-of-eight TBW without K-
wires.

Inclusion and exclusion criteria

Only two-part transverse patella fractures were
included in the study. Minor comminution was
permitted but the principal fracture pattern
remained transverse. Patients having a post-
operative follow-up of at least 18 months were
included in the study. Patients with open
fractures, pathological fractures, bilateral
injuries, or associated neurovascular damage
were excluded.

Procedure andrehabilitation protocol

guided by their clinical assessment of fracture pattern, soft-
tissue envelope, and intraoperative feasibility. Both groups
followed a standardized post-operative rehabilitation protocol.
Knee ROM exercises were initiated on post-operative day 1,
restricted to 0-30° for the 1st week and 0-60° during the 2nd
week, before progressing as tolerated. Patients were permitted
immediate full weight-bearing mobilization on post-operative
dayusingalongknee brace and walker. Implant removal was not
performed routinely. The criteria for reccommending hardware
removal required radiographic evidence of complete fracture
union and persistent, clinically significant hardware-related
symptoms, such as localized anterior pain, skin irritation,
hardware migration, or flexion restriction. For patients meeting
these criteria, the final decision to proceed with surgery was
based on a shared decision-making process weighing symptom
severity against secondary surgical risks.

Data collection

Post-operative follow-up assessments at 6 weeks, 3,6,12,and 18
months were taken for analysis. Clinical assessment was done
by knee ROM in degrees, extension lagin degrees, and presence
of local tenderness. Visual Analog Scale 0-10 was used for

Procedures were performed bY mu]tiple treating Figure 4: Complications like implant breakage, (a) Implant displacement and loss of reduction,

surgeons whose choice of fixation method was

(b) Skin complications, (c) Kirschner wire slippage and proximal migration (d, e, f).
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Results
Table 1: Baseline demographic and mechanism of injury characteristics.
srap 1 A total of 156 patients were included in the study, with

Kowire TRW  Combined cerclage 82 patients in the conventional K-wire TBW group
(Group A) and 74 in the combined cerclage TBW
group (Group B). The mean age was 44.8 + 14.2 years

Characteristics TBW Group B P-value

Group A (n=82)

(n=74)

1 Age, Mean£SD, years | 44.80+14.2 years | 46+13.6 years 0.32 ¢ ]
5 in Group A and 46.0 * 13.6 years in Group B (P =
2 |Gender, n (%) h £ mal d
. . o
Male 49 (60) 50 (66) " 0.302)‘. The proportlccl)n of ma e.pailents was 60% ;n
Femalo 33 (40) 24 (34) - 66% in Gr'ouP; Aan ]f%f, respectgfe y(P=0.44).T e're
BMI 24.66-1.92 23.8611.56 012 were no 51gn1 icant di 'erences etween 'the groups in
4 |Post op follow-up (months)]  20.26+3.2 2230442 0.16 body mass “_‘dex’ d“fat_lon OfPO?tOP?ratlve follow-up,
Mechanism of traumays (%) or rn.echamsm o.f .1n]ury, indicating comparable
Direct 36 (4d) 30@0) baseline characteristics (Table 1).
0.26 . L . .
Indirect 46 (56) 44 (60) Pain scores were significantly lower in the combined
SD: Standard deviation, TBW: Tension band wiring, BMI: Body mass index, K-wire: Cerdage group at 6weeks (5-66 +1.10vs.6.27+1.20; P
Kirschner wire =0.046), 3 months (4.40 + 0.90 vs. 4.66 + 0.92; P =

0.035), and 6 months (2.20 + 0.80 vs. 2.60 + 0.87; P =

assessment of knee pain. Functional recovery was evaluated
P v 0.023). At 1 year, pain remained lower in the combined cerclage

using the Bostman knee score, a validated, disease-specific
§ ' ’ P group, although the difference was not statistically significant

(1.60 + 0.62 vs. 2.60 + 0.64; P = 0.055). Knee ROM and
extension lag improved progressively in both groups, with

grading scale tailored to patellar fracture outcomes (Fig. 3)
[12]. This scale comprehensively assesses eight clinical and
functional ters: Knee ROM, pai dri 1
unctiona par'ame e'rs' eé Y .p al, qua r1cep§ ml:IS'C € numerically better outcomes in the combined cerclage group,
atrophy, walking ability, stair climbing, work capacity, joint ] o oo
, o , but between-group differences were not statistically significant.
effusion, and knee stability. Scores are interpreted as excellent
(28-30),good (20-27),and poor (<20). Radiographs assessed

parameters such as articular surface reduction, fracture site

Knee tenderness was significantly less frequent with combined
cerclage TBW at 6 weeks (40% vs. 51%; p = 0.018) and 3

ths (36%vs.43%; P =0.0 Table2).
union, implant migration, and breakage. Complications such as months (36% vs. 43%; 34) (Table2)

hardware prominence and irritation, implant

displacement and breakage, delayed union, infection, Table 2: Comparison of clinical findings between both groups

and implantremoval were assessed in the study. K-wire TBW Combined

S. No. Characteristics Group A Cerclage TBW  P-value
(n=82) Group B (n=74)

Ethical clearance 1 |Pain VAS Score, meantSD (Range 0-10)
This study was approved by the Institutional Ethics At 6 weeks 6.27£1.2 5.66+1.1 0.046
Committee (Letter No. IEC 2 /OUT/450/19 Dated At 3 months 4.66+0.92 4.4+0.90 0.035
May 19th, 2019). This research was conducted ethically AL6 months 2.6+0.87 2.2+0.80 0.023
. d ith the World Medical A L At 1 year 2.6+0.64 1.6+0.62 0.055
in accordance w1t. t' e Wor edical Association ™RGN  Khee in degrees, meantSD
Declaration of Helsinki. At 6 weeks 9243.44 91 +4.48 0.058
At 3 months 100£3.77 108+4.58 0.066
Statisti At 6 months 105+4.66 118+£5.52 0.062
atsties At 1 year 118+5.96 1246.10 0.088
IBM Statistical Package for the Social Sciences Statistics 3 |Extension Lag in degrees, mean+SD
for Windows was used for statistical analysis. Categorical At 6 weeks 12.2+1.22 7.7£1.20 0.067
data were presented as counts and corresponding At 3 months 3.05+0.96 2.5+0.92 0.078
percentages, whereas continuous data were reported as Al 6 months 2.7+0.86 1.3+0.82 0.088
. ... . At 1 year 1.6+0.76 1.3+0.74 0.076
mean value with standard deviation. The Chi-square test
) ; o 4 |Tenderness, n (%
and Fisher’s exact test were used to assess association AL 6 woeks 4251 30 (40) 0018
between categorical variables, and an independent- At 3 months 36 (43) 27 (36) 0.034
samples t-test was used to assess association between At 6 months 24 (29) 22 (29) 0.044
continuous variables. A two-tailed probability value of At 1 year 10 (12) 5(6) 0.067
<0.05 was considered statistically significant. SD: Standard deviation, TBW: Tension band wiring, VAS: Visual
Analog Scale, ROM: Range of motion, K-wire: Kirschner wire
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Table 3: Details of comparison of Bostman score

Combined

K-wire TBW

S. No. Characteristics Group A (n=82)

Group B 2=74)

Cerclage TBW = P-value

The incidence of articular incongruity or arthrosis at 1
year was 8% in the conventional K-wire group and 5% in
the combined cerclage group (P = 0.096). Implant
migration or breakage occurred significantly less
frequently with combined cerclage TBW (2% vs. 17%; P

1 |Total Bost +SD (R — .. . ey s
- Zt 60;:;2 Score, n;?::ﬂs.s (Range 0231(212.4 0,065 = 0.0.38)...Slm11ar1y, har.dware prominence or irritation
AL3 months 7 61222 2320221 0075 | Was significantly lower in the combined cerclage group
At 6 months 23.242.24 24.8+1.96 0.046 (10% VS. 17%,’ P= 0.046). Infection OCCurred in 2% Of
At 1 year 2424205 26.842.21 0.034 patients in the conventional K-wire group and in none of
2 |Pain component score, mean+SD (Range 0—6) the patients in the combined cerclage group (P = 0.082).
At 6 weeks 2.6240.12 2.6540.15 0.064 Bursitis occurred in 9% and 5% of patients, respectively
At 3 months 3.12+0.20 3.40+0.25 0.042 (P = 0.064). Revision surgery was required in 2% of
At 6 months 4.62+0.22 4.82+0.26 0.048 | patients in the conventional group and none in the
At | year 2.22+0.30 2.56+0.33 0.044 | combined cerclage group (P = 0.085). Patient preference
3 |Work modification component score, mean+SD (Range 0—4) . s .
for implant removal was significantly lower in the
At 6 weeks 0.42+0.0.012 0.44+0.016 0.086 bined 1 ith 16% .
At 3 months 1.1240.23 1.3340.26 0092 | combinied cerciage group, wi o cxpressing
AL 6 months 2 652025 272206 012 willingness to undergo implant removal at 1 year
At 1 year 3424025 3 554028 compared with 43% in the conventional K-wire group (P
4 |Atrophy of thigh component score, mean+SD (Range 0—4) = 0.036). By 18 months, actual implant removal surgery
At 6 weeks 2.12+0.18 2.18+0.16 0.058 | hadbeen performed in 13% of patients in the combined
p p
At 3 months 2.76+0.18 2.88+0.18 0.068 cerclage group compared with 31% in the conventional
At 6 months 3.1240.22 3.18+0.24 0.078 | group (P=0.034) (Table4).
At 1 year 3.62+0.22 3.72+0.24 0.11
5 |Stair climbing component score, meant+SD (Range 0-2)
At 6 weeks 0.22+0.03 0.24+0.03 0.052 Discussion
At 3 months 0.62+0.13 0.76+0.21 0.042 | The present study demonstrates that K-wire-free cerclage
At 6 months 1.32+0.26 1.52+0.23 0.036 | TBW yields comparable functional recovery to
—5 At 1 year - 1'62i00'22 1.82+0.17 0.044 | conventional K-wire TBW, with favorable trends in early
ostman score at | year, n (%6) pain reduction, ROM recovery, and lower rates of
Excellent (28-30 . L
. implant-related complications.
points) 5(6) 15 (20) plant-related complicat
Good (20-27 These findings are consistent with those reported by Ong
. 62 (86) 57 (78) . . . .
points) etal., who described four patients treated with combined
Unsat1sfz%ctory 6 (7) 202) cerclage and TBW without K-wires [13]. All patients
(=20p o1r}ts). - — - - achieved full knee ROM and were able to climb stairs and
SD: Standard deviation, TBW: Ten.swn band wiring, K-wire: Kirschner squat without difficulty by 3 months, with a mean
wire

Functional outcomes improved progressively in both groups.
The mean Bostman score was significantly higher in the
combined cerclage group at 6 months (24.8 £ 1.96 vs. 23.2 +
2.24; P = 0.046) and 1 year (26.8 £ 2.21 vs. 242 £2.25; P =
0.034). At 1 year, excellent outcomes were achieved in 20% of
patients in the combined cerclage group compared with 6% in
the conventional group, while unsatisfactory outcomes
occurred in 2% and 7%, respectively. The pain and stair-
climbing components of the Bostman score were significantly
better in the combined cerclage group at selected follow-up
intervals, particularly at 3 months, 6 months, and 1 year. In
contrast, work modification and thigh atrophy component
scores did not demonstrate statistically significant differences
between the groups at any assessment (Table 3).

Activity of Daily Living Scale score of 92%. No infection,
malunion, non-union, or implant failure was reported.
Similarly, Agarwala et al. reported favorable outcomes in 51
patients treated with combined cerclage and box-pattern TBW
without K-wires [ 11]. At 12 weeks, all patients had achieved full
knee ROM and were able to walk, squat, and negotiate stairs
without restriction, with no cases of early loss of fixation. Sun et
al. reported a mean Bostman score of 28.7 following modified
cerclage wiring using anterior and posterior cerclage constructs,
with 84.2% of patients achieving excellent results at a mean
follow-up of 16 months [ 14]. Collectively, these studies support
the ability of cerclage-based constructs to provide adequate
fixation while facilitating early mobilization and functional
recovery.

Curtis et al. demonstrated in a cadaveric biomechanical study
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Table 4: Comparison of radiological and clinical complications between both groups

Gupta et al. reported an overall complication rate of
15.2% following patellar fracture fixation, with the

K-wire TBW Combined e .
0
Characteristics Group A Cerclage TBW  P-value modified TBW group accountmg for 71.4% of
(n=82)  Group B (@=74) complications, predominantly due to K-wire
| |Articular 1}“;‘:;?2‘3// ;‘“hrOSiS at 7(8) 405 0.096 migration and infection [18]. Although the modified
2 ° . .

5| Implant migration/breakage by 1 a7 o 0038 TBW group demonstrated a numerically higher
— year, n (%) — proportion of excellent Bostman scores, the modified

ardware prominence/Irritation, . . .
3 (%) 147 8 (10) 0.046 cerclage wiring group had the lowest complication
4 Infection, 7 (%) 2Q) 00 0082 | rate. The conventional TBW group demonstrated the

5 Bursitis 7 (%) 8 (9) 4(5) 0.064 . ) )
p3 Revision surgery 22 0(0) 0.085 greatest complication burden, particularly with

7 | Willingness for implant removal] ;5 12 (16) 0.036 respect to K-wire migration and infection.
surgery at 1 year, n (%)
g [mplantremoval surgery done byl 1)) 10(13) 0.034 In the present study, the lower incidence of implant-
18 months,# (%) i . . . .
related complications in the combined cerclage group
SD: Standard deviation, TBW: Tension band wiring, K-wire: Kirschner wire . .

was accompanied by a substantially lower preference

that combined cerclage and TBW without K-wires resisted
loads up to 25 kg with significantly less fracture displacement,
proving superior construct strength compared to the modified
AO TBW technique [10]. The proposed biomechanical
mechanism of this technique relies on the synergistic effect of
its dual-wiring construct. The circumferential cerclage wire
maintains overall interfragmentary compression and prevents
peripheral displacement of fragments, while the anterior
longitudinal tension-band wire converts tensile forces
generated during knee flexion into dynamic articular
compression across the fracture site. Together, this construct
provides stable circumferential fixation sufficient for early
active mobilization without requiring K-wires.

Biomechanical studies have demonstrated that modified
anterior tension-band fixation using transosseous K-wires
provides substantial mechanical strength compared with
several alternative constructs [ 3]. However, this biomechanical
advantage may be offset clinically by complications related to K-
wire migration, slippage, prominence, and breakage. In the
present study, slippage of the tension band through the K-wires
occurred in 8 patients, of whom 2 required revision surgery.
Thus, although K-wires may contribute to construct stability,
their use may introduce implant-related complications (Fig. 4)
that can compromise the clinical outcome and necessitate
additional intervention.

The frequency of hardware-related complications following K-
wire TBWhasbeen documented in previous studies. Chawda et
al. reported hardware impingement in 38% of patients, with
wire breakage and knee effusion occurring in 10% and 12%,
respectively [ 15]. Similarly, Hsu et al., in a series of 170 patients,
identified implant irritation as the predominant complication,
with nearly half of affected patients subsequently requiring
implant removal [16]. K-wire migration is also a recognized
complication of TBW, with implant-removal rates reported to
beashighas36.8%insomeseries [17].

for implant removal and a reduced rate of actual
secondary surgery. At 1 year, only 16% of patients in the
combined cerclage group expressed willingness to undergo
implant removal compared with 43% in the conventional K-
wire TBW group. More importantly, by 18 months, actual
implant removal surgery had been performed in 13% and 31%
of patients, respectively, representing an absolute reduction of
18% points and a relative reduction of approximately 58% in
secondary surgery. These findings suggest that reducing K-
wire-related complications may translate into a clinically
meaningful reduction in subsequent operative interventions.
Because pain threshold, functional demands, and hardware
tolerance vary significantly across individuals, the decision for
hardware removal is inherently shared between the treating
surgeon and the patient. While this introduces clinical
variability, it reflects real-world pragmatic orthopedic practice
rather than methodological oversight.

This observation is particularly relevant because symptomatic
hardware is a well-recognized indication for secondary surgery
following patellar fracture fixation. Lazaro et al. reported a 37%
rate of hardware removal, primarily related to prominent or
symptomatic implants resulting from wire breakage or
persistent soft-tissue irritation [7]. Hung et al. reported
hardware-removal rates of up to 10% within the first 12 months
[4], while Hoshino et al. found that symptomatic implants were
approximately twice as frequent with K-wires compared with
cannulated screws [17]. Avoiding secondary surgery may
reduce additional operative exposure, anesthetic requirements,
healthcare expenditure, and patientinconvenience.

Several modifications of conventional K-wire TBW, including
the use of cannulated screws, bending the K-wires at both ends,
and creatingloops in the K-wires, have been described to reduce
implant-related complications [16,17,19,20]. However, these
modifications do not completely eliminate problems such as
hardware prominence, migration, soft-tissue irritation, and
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subsequent implant removal. In this context, the combined
cerclage TBW technique provides a relatively simple alternative
that eliminates the K-wire component.

We observed that avoiding passage of K-wires through the
comminuted segment may reduce displacement or loss of small
fracture fragments during fixation. This may therefore help
preserve the articular bone stock and local vascularity of the
comminuted fragments, potentially providing a more favorable
biological environment for fracture healing and union. This
may be one of the reasons for the favorable clinical and
functional outcomes observed with combined cerclage TBW
without K-wiresin our study.

Overall, the findings of the present study suggest that K-wire-
free combined cerclage TBW may provide a clinically effective
balance between fracture stability, early functional recovery,
and reduced implant-related complications. Its principal
advantage appears to be the reduction in hardware-related
morbidity and the consequent decrease in secondary implant-
removal procedures, while maintaining functional outcomes
comparable to K-wire TBW technique.

Limitations of the study

This study has several limitations. It is a single-center study and
the choice of fixation method was guided by clinical assessment
of multiple surgeons who performed the procedure, which
might introduce selection bias, potentially limiting the
generalizability of the findings. Variations in surgical experience
and technical proficiency could not be completely controlled.
The study included only two-part transverse patellar fractures
with minimal comminution; therefore, the findings may not be
directly generalizable to highly comminuted or complex
fracture patterns. Blinding of patients and outcome assessors
was not performed, which may have introduced observer or
assessment bias.

The indications for implant removal were driven by patient-
reported hardware discomfort and joint shared decision-
making rather than a rigid protocol. Consequently, surgeon-
dependent variations in recommending hardware removal and
individual patient thresholds for undergoing secondary surgery
may have introduced potential selection bias into the hardware

removal outcomes.

Although follow-up extended to 18 months, late complications,
including patellofemoral arthritis, delayed infection, and
delayed implant-related problems, could not be assessed. While
the Bostman score is specifically validated for patellar fractures,
it does not encompass broader multidimensional patient-
reported outcome measures (PROMs) such as the Knee Injury
and Osteoarthritis Outcome Score or general health-related
quality of life metrics. Future studies incorporating these
comprehensive PROMs will provide deeper insights into
patient-perceived recovery, long-term joint symptoms, and
return to high-demand activities.

Conclusion

Both techniques were effective in achieving fracture union and
restoring knee function. The study demonstrates that
combined cerclage TBW without K-wires provides functional
outcomes comparable to those of conventional modified TBW
with K-wires at 1 year, while potentially reducing K-wire-related
complications such as implant migration, prominence,
irritation, and subsequent implant removal surgery. The
findings support the use of combined cerclage TBW without K-
wires, particularly in displaced transverse patellar fractures and
fractures with comminution, as it provides stable fixation
sufficient to permit early knee mobilization while avoiding the
complications associated with K-wire fixation. Given these
findings, cautious interpretation is warranted, and larger,
multicenter randomized studies with longer follow-up,
standardized surgical protocols, blinded outcome assessment,
and comprehensive PROMs are needed to validate the
intermediate and long-term utility of this approach.

Clinical Message

K-wire-free combined cerclage TBW is a useful alternative for
appropriately selected transverse patellar fractures, offering stable
fixation, early rehabilitation, and fewer symptomatic hardware-
related complications.
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