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Abstract

Purpose Tension band wiring remains a common treatment for patella fractures, but complication rates are high, with unsatis-
factory results. The purpose of this observation study was to evaluate clinical results and complication rates of a novel patella
locking plate fixation.

Methods Twenty patients (mean age, 59.2 £ 18 years) with displaced patella fractures were prospectively enrolled. Range of
motion, knee scores (Tegner, Lysholm, Kujala), complications, and revision surgeries were assessed six weeks, six months,
12 months, and 24 months after surgery. Results were compared to the situation before trauma in regards to the time of follow-up
using a paired sample  test.

Results According to the OTA classification, the fractures were classified as follows: one Al, four C1, six C2, and nine C3.
Range of motion improved from 121° after six weeks to 140°, 141°, and 143° within the follow-up period. While the Tegner,
Lysholm, and Kujala scores were 4.1/97/97, respectively, before trauma, they improved from 2.6/80/89 to 3.6/94/89, 3.7/95/94,
and 4.1/97/97 within the follow-up period. Three patients had a complication (15%): one fracture dislocation, one reactive
bursitis, and one renewed fracture. Four patients reported discomfort or anterior knee pain especially when kneeling on the
implant.

Conclusions The patella locking plate is a safe and effective treatment for patella fractures, including comminuted fractures.
Function can be restored within six months after surgery, and the complication rate is low. Nonetheless, the implant can cause
discomfort or anterior knee pain especially when kneeling, which can necessitate an implant removal.
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Introduction

Fractures of the patella account for approximately 3.5% of all
lower extremity fractures [1], with an incidence of 1.2-6.1 per
100,000 inhabitants per year [2, 3], mostly as result of a direct,
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high-energy trauma. Fractures with a maximum dislocation of
2 mm, preserved extension capability of the knee and stable
fracture situation are suitable for non-operative treatment [4—6].
For all other fractures, an operative treatment is indicated. During
the healing period, which is assumed to be eight to 12 weeks, the
knee performs about 100,000 cycles [4, 7]. Since forces on the
patellofemoral joint equal body weight at 30° flexion, and in-
crease to four to eight times body weight at 60° or 90° flexion, a
fracture fixation is required, which adequately compensates for
those forces during this time period [8—10].

Tension band wiring is a commonly used treatment for
transverse fractures. In contrast to common opinion, extensor
forces are not converted into compressive forces. Labitzke
performed a force vector analysis, which showed gapping
and distraction at the articular surface during active extension
[11]. Newer biomechanical evaluations support these findings
and consider tension band wiring more as a static than a dy-
namic fixation principle [12]. Furthermore, complication rates

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00264-019-04337-7&domain=pdf
http://orcid.org/0000-0001-6055-4249
mailto:alexander.ellwein@diakovere.de

2808

International Orthopaedics (SICOT) (2019) 43:2807-2815

are high, with 22-56% of cases resulting in revision rates of
up to 55% owing to K-wire migration with perforation of the
skin, loss of reduction, breakage of the implant, or soft tissue
irritation [13-16].

Screw fixation is an alternative that offers higher biome-
chanical stability. While tension band wiring failed at 395 N in
the biomechanical evaluation performed by Carpenter et al.,
screw fixation was stable up to 554 N [17]. The highest sta-
bility (732 N) was achieved by combining tension band wiring
and screw fixation, using cannulated screws [17]. However,
these types of fracture fixation are limited in the treatment of
comminuted fractures, and full weight bearing is normally not
allowed up to six weeks post-operatively.

The patella SuturePlate™ (Fa. Arthrex, Naples, FL, USA)
is a novel locking plate, which addresses the aforementioned
limitations. Its multiple screw holes supposedly offer adequate
stabilization of multi-fragment fractures. Furthermore, biome-
chanical evaluations showed failure of the plate at 1052 N
[18]. This is expected to allow immediate full weight bearing
with accelerated rehabilitation and return to activity. The ana-
tomical design and improved stability will reduce complica-
tion and revision rates.

So far, there is only one study presenting clinical results to
this implant [19]. Due to its inhomogeneous study population
with primary fracture treatment, revision surgeries and frac-
ture treatment after total knee arthroplasty as well as various
follow-up times (mean 38 months; range 7—75 months) de-
spite a prospective study design, further clinical evaluations
and complications analyses are necessary. Furthermore, to our
knowledge, there is no prospective study evaluating clinical
results after operatively treated patella fractures at diverse,
defined follow-up times. This should give further knowledge
regarding the process of rehabilitation.

Therefore, the purpose of this study was to prospectively
evaluate clinical results at prescribed follow-up times as well
as complications and revision surgeries for patients with pa-
tella fractures treated with this novel locking plate. The pri-
mary endpoint was set as the evaluation of the functional
result of the knee regarding to its range of motion. This was
statistically compared to the uninjured opposite side at differ-
ent follow-up times. The secondary endpoint was defined as
complication, which made a revision surgery necessary.

Materials and methods

This prospective observational study was performed at a level
I trauma centre. The local ethics committee approved the
study protocol. All work complied with the principles laid
down in the Declaration of Helsinki. The study was registered
at ClinicalTrial.gov (NCT02015975). All included patients
provided written informed consent.
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Between April 2013 and March 2016, all patients who
presented at our department with a patella fracture were re-
corded (Fig. 1). Inclusion criteria for this study were as fol-
lows: aged 18 years or older, indication for surgery, and treat-
ment with a patella SuturePlate™. Indication for surgery was
fracture dislocation of more than 2 mm, loss of capability for
knee extension, and comminuted and open fractures. Patients
with pre-existing functional limitations of the knee, or who
failed to attend follow-up appointments, were excluded from
this study.

All fractures were classified according to the OTA classifi-
cation [20], by reviewing the pre-operative radiographs.
Subjective scores for activity and knee function (Tegner
Activity Scale score, Lysholm score, Kujala score) were re-
quested at the first visit after inclusion with regard to the
situation before trauma. Peri-operative data were assessed by
reviewing each patient’s medical record, surgery protocol, and
post-operative radiographs. All patients were invited to
follow-up examinations six weeks, six months, 12 months,
and 24 months after surgery. The functional outcome was
evaluated in relation to range of motion and compared to
range of motion on the uninjured side. The subjective scores
were again requested and compared to the situation before
trauma. Finally, pain situation, complaints, complications,
and revision surgeries were evaluated. The radiological anal-
ysis and all follow-up examinations were performed by the
principle investigator of the study (A.E.).

All data were analyzed by means of descriptive statistics.
The functional outcome was statistically compared to the sit-
uation before trauma at each follow-up time point using a
paired-sample ¢ test. P values less than 0.05 were considered
to be statistically significant. Statistical analyses were per-
formed using SPSS for MAC software (IBM SPSS Statistics
22, Chicago, IL, USA).

Surgical technique

For surgery, the patient was placed in a supine position on the
operating table. A tourniquet was used according to the pref-
erence of the surgeon. The fracture was approached by a cen-
tral anterior skin incision just above the patella (Fig. 2). An
arthrotomy was performed to relieve an intra-articular
haemarthrosis and verify the fracture reposition. The fracture
was reduced by the use of reposition forceps and K-wires. The
anatomical reposition was guided by digital palpation of the
retropatellar joint surface through the arthrotomy. If necessary,
additional lag screws were inserted to stabilize the fracture.
The locking plate was positioned onto the patella. Arrow- or
star-shaped plates are available. Furthermore, the StarPlate®
is available in three different sizes. Due to the shape of the
plate and its position of the plate holes, the ArrowPlate® was
predominantly used for transverse or distal pole fractures, and
the StarPlate® was preferred for multi-fragment fractures. The
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Fig. 1 Flowchart of participants
through the study

Patella fractures presented at our clinic
between April 2013 and March 2016
(n=68)

[ Non-operative treatment (n=46)

| Indication for surgery (n=22) |

Patient excluded (n=2)
* Severe dementia (n=1)

* Failed to participate because of
alcohol dependency (n=1)

| Patients included into the study (n=20) |

1 Lost to follow-up (n=0)

Completed follow-up after 6 weeks, 6
months, 1 and 2 years (n=20)

plate was fixed to the patella using locking screws, which
were inserted unicortically. Anatomical reduction and proper
implant positioning were controlled by the use of biplanar
fluoroscopic imaging.

All patients were mobilized, with full weight bearing
starting on the first day after surgery. Depending on the com-
plexity of the fracture, limitation of flexion at six weeks after
surgery was possible, depending on the decision of the sur-
geon. Two days post-operative radiographs were obtained to
verify implant position and fracture reposition.

Results

Between April 2013 and March 2016, 22 patients were oper-
ated at our department for a displaced patella fracture. Two
patients were excluded: one because of severe dementia, and
one who failed to participate at this study because of an alco-
hol dependency (Fig. 1). The mean age of the included 20
patients was 59.2 years (range 19—87) (Table 1). Nine of these
patients were female. The fractures were classified according
to the AO as one Al, four C1, six C2, and nine C3 fractures.

Fig. 2 An 82-year-old woman
with a multi-fragmentary patella
fracture AO type C2, right knee. a
Pre-operative preparation with
marking of the bony landmarks. b
Open reduction and temporary
fixation with K-wires and reduc-
tion forceps. ¢ Fixation with a
patella locking plate

One fracture was graded as a grade I open fracture according
to the Oestern and Tscherne classification [21]. While one
patient was a revision due to fracture dislocation after tension
band wiring, the remaining 19 patients were primary treat-
ments. Fifteen patients reported the trauma to have occurred
during an activity of daily living, two during work, two as a
result of a traffic accident (bicycle), and one during a sports
activity. All described a direct impact on the patella because of
a fall on the flexed knee (Table 2).

All patients were operated, on average, 2.5 +3.3 days
(range 0—12) after trauma. The retropatellar joint surface was
approached by a lateral arthrotomy in two cases, and a medial
arthrotomy in 18 cases. Five patients were stabilized with an
ArrowPlate® and 15 with a StarPlate®. Three patients re-
quired an additional lag screw, and one patient required two
additional lag screws. The patient with the distal pole fracture
(AO 34-Al) was additionally stabilized with a McLaughlin
cerclage [22]. The mean time of surgery was 60 21 minutes
(range 31-115). The average skin incision was 9.5+2.4 cm
(range 6-15). While all patients were mobilized with full
weight bearing, 14 patients received a brace with limitation
of flexion to 30° for the first two weeks, 60° for another two
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Table 1 Characteristics of study population

Age [years]

Mean and std. dev. 5924182

Range 19-87
Sex (no. [%])

Male 11 (55)

Female 9 (45)
Side of injury (no. [%])

Left 12 (60)

Right 8 (40)
BMI [kg/m?]

Mean and std. dev. 249+43

Range 19.5-33.6
Mechanism of injury (no. [%])

Activity of daily living 15 (75)

Work 2 (10)

Traffic accident 2 (10)

Sports 1(5)
OTA classification (no. [%])

Al 1(5)

Cl 4 (20)

C2 6 (30)

C3 9 (45)

Time to surgery [days] 2.5+3.3(0-12)

Preinjury Tegner activity scale

Mean and std. dev. 41+14
Range 2-8

Preinjury Lysholm score

Mean and std. dev. 973+6.7

Range 71-100
Preinjury Kujala score

Mean and std. dev. 96.6+7.9

Range 73-100

weeks, and 90° for another two weeks (Fig. 3). The post-
operative radiographs showed an anatomic fracture reposition
in 16 patients and a persisting fracture step of less than 2 mm
in four patients.

Regarding the functional outcome, the range of motion for
extension—flexion improved from 121° after six weeks to 140°
after 6 months, 141° after 12 months, and 143° after 24 months.
This correlated with 84% (p <0.0001), 98% (p =0.10), 98%,
and 99% range of motion compared to the uninjured knee.
While the Tegner activity scale score was 4.1 before trauma,
it improved from 2.6 after six weeks to 3.6, 3.7, and 4.1 within
the follow-up period (Fig. 4). Moreover, the Lysholm score,
which was 97 points before trauma, improved from 80 to 94,
95, and 97 points (Fig. 5), while the Kujala score, which was
also 97 points before trauma, improved from 75 to 89, 94, and
97 points (Fig. 6). While all scores showed a significant differ-
ence in the period of time between trauma and six week follow-
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up (Tegner: p<0.0001; Lysholm: p <0.0001; Kujala:
»<0.0001), no more statistically significant differences were
observed after six months compared to the situation before
trauma for the Tegner activity scale score (p =0.11) and
Lysholm score (p =0.15). Only the Kujala score did not reach
values as before trauma after six months (p=0.017). After
12 months, even the Kujala score showed no more statistically
significant difference (p = 0.22). All scores persisted at a com-
parable level to before trauma hereinafter. The anterior knee
pain under loading of the knee, assessed by the visual analog
scale (VAS; 0 to 10), improved from 2.0 £ 1.8 (range 0—6) after
six weeks to 1.4 +2.0 (range 0-8) after six months, 0.8 + 1.4
(range 0—4) after 12 months, and 0.2 +0.5 (range 0-2) after
24 months. After two years, all patients were satisfied with their
outcomes, though four patients reported some discomfort or
pain when kneeling on the implant.

Overall, three complications were recorded (15%). An 84-
year-old woman had a loss of reduction 13 days after surgery.
Revision surgery was performed to remove the implant and
stabilize the fracture using tension band wiring. Analysis of
the post-operative radiographs revealed that two of the three
screws fixing the distal fragment were positioned in the frac-
ture gap. While the fracture healed adequately, after six
months, a migration of one K-wire was observed. Since this
wire perforated the skin hereinafter, the implant was removed
after 13 months.

A 45-year-old man developed a prepatellar bursitis because
of his kneeling work. The implant was removed after 60 days
(bony consolidation was confirmed previously) with an addi-
tional resection of the bursa.

A 19-year-old man had a renewed trauma to the knee fol-
lowing a tumble after a jump off a three metre cliff with his
skies nine months after surgery. The patella fractured right
underneath the inferior border of the plate. The fracture was
again stabilized with a locking palate, with the addition of a
McLaughlin cerclage and an equatorial cerclage. To avoid
another implant-related fracture, the plate was removed seven
months later, as scheduled surgery.

Besides the aforementioned revision surgeries, a further
three patients had their implant removed: the first patient had
their implant removed after five months because of a persistent
anterior knee pain, which disappeared completely after implant
removal; the second patient complained of disturbing soft-
tissue irritations, so the plate was removed eight months after
surgery; and the third patient had their implant removed at the
express request of the patient 18 months after surgery, even
though there were no reported implant-associated problems.

Discussion

The purpose of this prospective observational study was to
evaluate the clinical results and complication rates of this
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Table 2  Baseline data of all included patients (ADL = activity of daily living; TBW = tension band wiring)
Case Age Gender Classification Cause of  Implant Operation Complication Revision [months] Implant removal
[years] [m/f] (AO) trauma time [months]
1 84 F C2 ADL StarPlate 60 Loss of Tension band wiring Yes [13] (TBW)
reduction (TBW)
2 59 m Cl ADL ArrowPlate 50
3 87 f C2 ADL StarPlate 31
4 45 m C3 ADL StarPlate + lag 115 prepatellar Implant removal + Yes [2]
screw bursitis resection of bursa
5 56 f (OX] work StarPlate 55
53 m C3 ADL StarPlate + 2x lag 46
screw
62 f C3 ADL StarPlate 46 Yes [8]
8 73 m Al ADL ArrowPlate + 74
McLaughlin
9 61 m C1 ADL StarPlate 99
10 82 m C3 ADL StarPlate 74
11 54 m C2 ADL StarPlate 38
12 38 m C3 traffic StarPlate 50
accident
13 38 f C1 ADL ArrowPlate 71
14 32 m C2 ADL ArrowPlate + lag 50 Yes [5]
screw
15 74 f C3 ADL StarPlate 52
16 75 m C2 traffic StarPlate 60
accident
17 19 m C2 Sport StarPlate + lag 75 Renewed Locking plate + cerclage Yes [16]
screw fracture
18 56 f C3 work StarPlate 36
19 o4 f C3 ADL ArrowPlate 60
20 72 f C1 ADL StarPlate 55 Yes [18]

novel patella locking plate. Overall, locked plating of
displaced patella fractures with the SuturePlate™ revealed
good clinical results, low complication rates, and high levels
of patient satisfaction. Even six months after surgery, range of
motion and subjective knee scores indicated full recovery.
Immediate full weight bearing allowed early rehabilitation
and return to activities of daily living. Nonetheless, the im-
plant can cause discomfort or anterior knee pain, especially
when the patient is kneeling.

In 1841, Johann Friedrich Dieffenbach performed the first
documented surgery of a patella fracture [23]. Since then,
multiple fixation techniques using compression bandages,
percutaneous hooks, or silver wires were described [23].
Even at this early stage, three basic aspects had to be achieved
while operating: healing of the wound without an infective
complication, achievement of bony union, and good function-
al outcome [23]. Actually, tension band wiring is still one of
the most commonly used techniques treating patella fractures.
Nonetheless, complication rates are high (22—-56%), especially
with regard to a stable fixation [13—16]. Therefore, biome-
chanical evaluations showed significant benefits for fixation
with locking plates [4, 18, 24-26].

Previous studies report traffic accidents as the main cause
of patella fractures (78%) [4, 27]. Our own data, along with
our clinical experience, did not confirm those findings. Patella
fractures seem to result mostly from a fall on the flexed knee
during an activity of daily living (75%), especially in the el-
derly. A population-based survey in China supports our find-
ings [28]. With an overall incidence of 13.5/100,000 inhabi-
tants per year, Zhu et al. identified a slip, trip, or fall as the
most common cause for patella fractures (69.6%), while traffic
accidents accounted only for 18.8% of the fractures. The
highest incidence was seen for women older than 75 years
and men between 64 and 74 years, which might correlate with
the decrease of bone mass density in the elderly. Therefore,
besides the high forces, which need to be neutralized during
healing [8—10], a stable fixation in reduced bone quality is an
issue. Besides age, alcohol consumption and previous history
of fracture were identified as independent risk factors for pa-
tella fractures in adults [28].

Dy et al. performed a meta-analysis evaluating reoperation
rates, infections, and nonunions after surgically treated patella
fracture [29]. Twenty-four studies involving 737 patients
showed a re-operation rate of 33.6%. While infection rates
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Fig. 3 A 56-year-old female with
a patella fracture AO type-C3,
right knee. a Pre-operative X-ray
anteroposterior and lateral. b
Post-operative X-ray in two
planes after open reduction and
fixation with a patella locking
plate (StarPlate® Arthrex GmbH,
Munich, Germany). ¢ Clinical re-
sult 6 months after surgery

(3.2%) and nonunion rates (1.3%) were low, re-operation rates
were substantially high. Although tension band wiring re-
mains one of the most commonly used techniques for treating
patella fractures, and is recommended by the AO Foundation
[30], complication rates remain at 22-56% [13—16], resulting
in unsatisfactory long-term results [16, 31], especially for
comminuted fractures [32]. Although our results showed low-
er complication rates (3 of 20; 15%), the comparability of
these results is limited due to substantial differences in the
number of assessed patients.

Wild et al. were among the first to report on locking plates
for patella fractures [24-26, 33, 34]. These authors developed
a bilateral, polyaxial plate, which was attached to the medial
and lateral rim of the patella. Biomechanical evaluation
showed significant superior strength and rigidity compared
to modified anterior tension band wiring or cannulated lag

screws with anterior tension wiring. While the mean tensile
strength for tension band wiring was 625 N, cannulated lag
screws with tension band failed at 1015 N and the patella
locking plate at 2396 N. They also evaluated their clinical
results in a prospective observational study involving 20 pa-
tients one year after surgery [35]. Range of motion was 125 +
18° on average, and all reported scores showed good to excel-
lent results (Lysholm score 89.5+8.5; HSS 92+ 12.5;
Bostman 27.4 +3.8). Two patients (10%) had a complication:
one superficial wound infection and one secondary fracture
dislocation. Overall, five implants were removed (25%), al-
though four of these had no implant-related problems. These
findings are comparable to ours in regard to the functional
outcome and complication rate. However, the authors did
not recommend their implant for comminuted fractures since
they discovered limitations in addressing all fragments. The

Fig. 4 Tegner activity scale
scores [*statistically significant 10 *x
(p <0.0001); **statistically not 9 f . !
significant (p =0.11)] —
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i
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Fig. 5 Lysholm scores
[*statistically significant 100
(p <0.0001); **statistically not 90
significant (p =0.15)]
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multiple screw holes incorporated into the SuturePlate™ may
offer an advantage in terms of allowing fixation of comminut-
ed fractures and several fragments.

Morre et al. provided data on patients with complex patellar
fractures treated with locking plates including different im-
plants [36]. Nearly half of their patients (17 out of 36; 47%)
required an additional screw osteosynthesis. In our data, we
have also seen the need for additional screws in four cases
(20%). The appreciably higher number of additional screws
might be result of the used implants. Twenty-two of the 36
cases were treated with the variable angle 2.4/2.7 mm X-plate
(Synthes, West Chester, PA). The SuturePlate™ with its mul-
tiple screw holes seems therefore to be beneficial over an X-
shaped implant for stabilizing all fragments of comminuted
fractures without additional screws. The functional outcome
scoring of 20 evaluated patients showed good results after
132 weeks (range 12-269). The range of motion of 14 mea-
sured patients with an average of 1°—126° was comparable to

our results. Although 20% of the patients reported hardware
irritation and discomfort when kneeling was the most com-
mon symptom, none of those patients requested implant re-
moval. Nonetheless, an anterior positioning of the implant
seems to be a limitation.

Volgas et al. reviewed a mesh plate for comminuted patella
fractures and nonunions [37]. Sixteen patients were retrospec-
tively included with a mean follow-up of 10.5 months (range
3-12). Comparing the clinical results of the mesh plate and
SuturePlate™, after 12 months, the SuturePlate™ showed
better range of motion (109° vs. 141°) with less pain (2.75
vs. 0.8). The mesh plate was initially developed for treating
calcaneus fractures. So far, there are no biomechanical studies
evaluating its stability for patella fractures. This might be the
reason why the authors did allow full weight bearing only in
extension for the first six weeks. Wurm et al. proved stability
of the SuturePlate™ up to 1052 N [18], which allows full
weight bearing even in flexion and accelerates recovery.

Fig. 6 Kujala scores
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Wurm et al. were the first to present clinical results to the
SuturePlate™ [19]. Thirty-five of 67 (52%) patients were
evaluated with a prospective follow-up of 38 =23 months
(range 7-75). 23% (n = 8) were revision surgery and further
two patients had a fracture after total knee arthroplasty. The
mean flexion was 127°+21° with three patients having a
flexion less than 100°. The complication rate was low with
two in 35 (6%) cases. One implant failure was documented,
and one patient suffered a fracture after a renewed fall.
Although daily activities were not significantly restricted, half
of'the patients (51%) reported pain or discomfort while kneel-
ing. While complication rates were comparable to our find-
ings, the functional result was worse. The high number of
revision surgeries might be a reason for the poorer range of
motion. Besides the inhomogeneous study population, the ir-
regular follow-up times and high dropout rate are limitations
of this study.

Limitation of this implant remains the treatment of distal
pole fractures. The implant design does not allow fixing small
distal fragments adequately nor apply compression onto them.
Osseous reattachment using suture anchors is a commonly
used technique treating distal pole fractures. It is a simple
technique showing comparable clinical and functional results
to traditional treatments with reduced operation times [38].
Nonetheless, anchor pull out remains a cause of failure. As
of late a modification of the SuturePlate™ (SuturePlate™ II,
Fa. Arthrex, Naples, FL, USA) is available. The new design
includes a hook at the distal end of the plate to address distal
pole fractures. Additionally a compression screw to the distal
pole can be applied through the hook. So far, there are no
clinical and biomechanical studies available evaluating this
implant.

Anterior knee pain and soft tissue irritation in conjunction
with this implant remains an issue. While one patient reported
severe anterior knee pain (VAS =8), another patient devel-
oped a prepatellar bursitis and four patients reported discom-
fort or pain when kneeling on the implant. Therefore, three
patients had their implant removed because of soft tissue irri-
tation of anterior knee pain. Our data also shows that anterior
knee pain can be a restriction especially within the first
12 months regarding to VAS and Kujala score.

For diagnostic purposes, we only performed plain X-rays
pre- and post-operatively. In relation to our complication,
where two screws were inserted into the fracture, a post-
operative CT scan may have indicated incorrect implant posi-
tioning and prevented fracture dislocation. Furthermore, the
literature shows that 88% of patella fractures affect the distal
pole, yet only 44% of these fractures are recognized in plain
X-rays [39]. Since a sole pre-operative X-ray also seems to
underestimate the fracture, especially in regard to the number
of fragments, routine pre- and post-operative CT scans need to
be considered, especially since pre-operative CT scans led to a
change in treatment strategy in 49% [39].
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Regarding the post-operative mobilization, the locking
plate fixation was sufficiently stable to allow full weight bear-
ing. Although we limited flexion for the first six weeks in 14
patients (70%), our experiences and results encouraged us to
dispense with this limitation. Therefore, we expect the reha-
bilitation to be even more comfortable with a faster return to
full recovery.

Strength of this study is its prospective design with deter-
mined follow-up examinations after six weeks, six months,
one year, and two years. This accurately allowed tracing the
progress of the rehabilitation, especially since all patients
attended all follow-up examinations. Furthermore, the study
population is very homogeneous besides one secondary frac-
ture treatment. Still, there are some limitations as the small
sample size and a missing comparative group. Furthermore,
specific scores evaluating the results after patella fractures are
still missing. The inclusion of StarPlates® and ArrowPlates®
is not seen as a limitation by the authors. The implant remains
the same, and only the shape and size of the implant differs.
The different shapes allows the surgeon to select an implant,
which fits best the individual fracture pattern and stabilizes all
fracture fragments.

In conclusion, the presented locking plate is a safe and
effective implant for the treatment of patella fractures, includ-
ing comminuted fractures. Complete function can be restored
within six months after surgery with high patient satisfaction,
while complications can be reduced compared to other im-
plants. The high stability allows immediate full weight bear-
ing, which allows for early rehabilitation and return to activ-
ities of daily living. However, the implant can cause discom-
fort or anterior knee pain, especially when kneeling, which
may necessitate implant removal.
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