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Abstract Objective: The most common technique for fixing patella fractures is tension band wiring (TBW). The current
study aimed to assess the functional and radiological outcomes of the patellar fractures treated by TBW. Patients and Methods:
This retrospective cohort study was performed on 78 patients who underwent TBW of patellar fracture in Akhtar Orthopedic
Hospital, Tehran, Iran, from September 2015 to April 2018 and had completed a two-year follow-up. A surgical intervention
consisting of open reduction and internal fixation was performed on all patients using TBW. Patients were evaluated two years
postoperatively by clinical examination, radiographic investigation, and three scales (Tegner activity score [TAS], Lysholm knee
score [LKS], and lower extremity functional scale [LEFS]). Result: Of the 78 patients, 48 (61.5%) were male, with a mean age
of 36.7±13.1 years. Postoperatively, 41 (52.6%) patients had anterior knee pain, and four (5%) patients had an infection. Knee
range of motion was limited in 20 (25.6%) patients. The mean postoperative TAS, LKS, and LEFS mean scores were 4.3±1.34,
85.97±9.21, and 69.62±6.68, respectively. Age was inversely correlated with LKS and LEFS, as both scores decreased with
increasing age (p<0.001, r:-0.4). Younger patients (under 30 years old) were more likely to reach their pre-injury TAS score
than older patients (p<0.001). In addition, patellofemoral osteoarthritis and patella baja were significantly higher in patients
with comminuted fractures than in those with simple fracture patterns (p<0.001). Conclusion: We found acceptable outcomes
after fixation with TBW, especially in younger patients; LKS and LEFS scores were lower in the elderly, and younger patients
were more likely to reach closer to their pre-injury TAS score. Furthermore, patellofemoral osteoarthritis and patella baja were
associated with comminuted patella fractures.
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1. Introduction
Fractures of the patella represent 1% of all skeletal fractures,
which occur most commonly between the ages of 20 and
50 years [1]. Patella fractures are classified as transverse,
vertical, comminuted, and marginal or osteochondral. About
30% of patellar fractures require operative fixation [2]. Open
fractures constitute 7% of all patella fractures [3].

Favorable postoperative outcomes in the management of
patella fracture are achieved by accurate reduction and stable
fixation. Different methods of fixation have been introduced,
such as cerclage wiring, screw or basket plate fixation, and
tension band wiring (TBW); the last is the most commonly
used technique [4]–[7].

The goals of interventions in patella fractures are better
anatomic reduction, stable fixation, and the restoration of

the extensor mechanism; these interventions also have a
potential role in early rehabilitation. On the contrary, there
are some possible post-surgical complications, including sur-
gical wound disturbance, anterior knee pain, hardware irrita-
tion, fixation failure, re-fractures, patella baja, and posttrau-
matic knee osteoarthritis [8]–[11].

As there is no generally accepted outcome assessment
system available for patellar fractures, outcomes are mostly
assessed based on subjective complaints of pain, daily living
activity limitations, ambulation, and changes in job and ac-
tivity status [9], [11], [12].

The current study assessed postoperative functional, clin-
ical, and radiological outcomes in patients with patella frac-
tures treated by the TBW technique in Iran.
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2. Patients and Method
This cross-sectional study included 113 traumatic patients
operatively treated for displaced patella transverse and com-
minuted fractures in Akhtar Orthopedic Hospital, Tehran,
Iran, from September 2015 to April 2018, with two-year
follow-ups. Patients who were 18-70 years old at the time
of trauma were included. The exclusion criteria consisted of
associated fracture of the femur, tibia, or knee dislocation;
concomitant head trauma; neurological motor deficit and/or
vertebra fracture; a pre-existing medical co-morbidity; and
death. According to inclusion criteria, 90 patients were in-
cluded in the study, 78 of whom were available after two
years for follow-up assessments.

All patients underwent the surgical method of modified
anterior tension band (MATB) with the vertical figure of
eight wires for the transverse type and cerclage wiring for
the comminuted fracture type. Postoperative care protocol in-
cluded protected weight bearing for four weeks, with limited
knee flexion to 30 degrees; range of motion would progress
after four weeks. Patients were called by telephone two years
after surgery and before hardware removal and invited to
return for a visit. The knee range of motion was checked
clinically, and quadricep weakness was assessed as muscle
atrophy compared to the contralateral side.

Further, union, osteoarthritis changes, patella baja, and
device failures were investigated via X-ray radiography.
Functional status was assessed by asking all patients to
complete TAS (0-10; 0 signifies disability because of knee
problems, and 10 represents elite-level soccer), LKS (a 100-
point scoring system for assessment of a patient’s knee-
specific symptoms, including pain, swelling, instability, stair
climbing, mechanical locking, and squatting) [13], and lower
extremity functional scale (LEFS) (0-80; lower scores repre-
sent greater disability) [14] questionnaires.

Written informed consent was obtained from all patients
after receiving institutional review board ethics and logic
approval of the current study (registration ethics ID: . . . .).

Statistical analyses were done using SPSS 16 software
(SPSS Inc., Chicago, IL, USA) on a Microsoft Windows-
based computer. Chi-square, Fisher exact, and Wilcoxon
signed-rank tests were applied to analyze the data. A P-
value less than 0.05 was considered the significant statistical
analysis threshold.

3. Results
The current study investigated 78 patients, including
48 (61.5%) males. The mean±SD age of patients was
36.7±13.1 years, ranging from 19 to 70.

The mean time intervals between injury and operation,
operation time, and hospitalization duration were 3 ± 1.4 (1-
5) days, 38± 6 minutes (30-50), and 2.8± 1.3 (2-6) days,
respectively. Our final assessment visit took place 26± 2
months (24-28) after surgery.

In the current investigation, anterior knee pain (41
(52.6%)), nonunion (0 (0%)), patella baja (12 (15.4%)),
degeneration joint changes (27 (34.6%)), and quadriceps

Number (%)
Gender

Male 48(61.5)
Female 30(38.5)

Age (years, mean±SD) 36.7±13.1
Fracture type

Open 23(29.5)
Closed 55(70.5)

Comminution
Comminuted 25(32.9)

Non-Comminuted 53(67.1)
Anterior knee pain

Yes 41(52.6)
No 37(47.4)
Knee limited ROM

Extension lag 0-15 degrees
Yes 15(19.2)
No 63(80.8)

Flexion lack >15
Yes 5(6.4)
No 73(93.6)
Hardware removal

Yes 18(23.1)
No 60(76.9)

Infection
Yes 4(5)
No 74(95)

Quadriceps weakness
Yes 19(24)
No 59(76)

Patella Baja
Yes 12(15.4)
No 66(84.6)

Patellofemoral Osteoarthritis
Yes 27(34.6)
No 51(65.4)

Table 1: Demographic and complicationdata of the partici-
pants

weakness (19 (24%)) were seen. Hardware removal has
been done for 18 (23.1%) cases. Twenty (25.6%) cases had
limitations in the knee ROM. Quadriceps weakness was de-
tected in 19 (24%) patients. Of 27 cases with patellofemoral
osteoarthritis, 18 (67%) had comminuted patella fracture,
which indicated that knee osteoarthritis was significantly
higher in patients with comminuted patella fracture than in
patients with simple fractures (p<0.001). Eleven (92%) cases
with patella baja were recognized as having a comminuted
fracture. No partial/total patellectomy was needed for com-
minuted fracture types.

Twenty patients (25.6%) had limitations in the knee range
of motion; 15 cases (19.2%) had extension lag between 0
to 15 degrees, and five cases (6.4%) showed more than 15
degrees of the affected knee flexion lack. Four patients had
infections, including one (1.2%) deep and three (3.8%) super-
ficial infections. We had no cases of nonunion. The hardware
was removed from 18 (23.1%) patients, including one case
with deep infection, 12 with hardware impingement, and five
with wire breakage. Quadriceps weakness was detected in 19
(24%) cases. The detailed data are summarized in Table 1.

The mean LKS was 85.97±9.21 (55-96). LEFS
was 69.62±6.68 (52-78). The mean preinjury TAS
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Scouring tool Mean±SD (range)
Lysholm 85.97 ±9.21 (55-96)

Tegner
Pre-injury 4.59±1.24(3-8)

Post-operative 4.3±1.34 (2-7)
*LEFS 69.62±6.68 (52-78)

Table 2: Outcome assessment of the cases

was 4.59±1.24; the postoperative value was 4.33±1.34
(p<0.001) (Table 2).

Age was significantly inversely correlated with LKS
and LEFS, as both scores decreased with increasing age
(p<0.001, r:-0.4). The preinjury TAS (mean±SD) was
4.59±1.24 and significantly declined (by 0.26±043) post-
operatively, reaching 4.33±1.34 (p<0.001). In 58 (74.4%)
cases, the TAS was restored to preinjury values. The
mean±SD age of the participants who reached their preinjury
TAS was 34.3±12.3. However, the mean age for others was
45.5±13.4, reflecting that TAS approaching the initial score
were much more prominent in younger cases (under 30 years
old) (p<0.001).

4. Discussion
In our study, the mean±SD value for age (range) of the cases
was 36.7±13.1 (19-68) years old while, in previous studies,
the age ranges were 12-65, 21-70, and 18-77 years, with
means of 39.9, 48.4, and 42.5 years, respectively [11], [15],
[16].

In the present study, most patients were males (61.5%),
similar to a previous report by Turhan et al. [16]. However,
in other reports, there was a preponderance of females [11].
In our study, there were 23 (29.5%) cases of open patella
fractures, but in Shrinivas, Mittal, and Singh’s studies, no
cases of open fracture existed [11], [17], [18].

Current treatment trends lean towards patella preservation
and internal fixation methods. The present study treated all
cases by the TBW technique and patella preservation. How-
ever, in a previous study, many patella fracture cases were
partially or excised [11].

We found that four cases (5%) had a postoperative infec-
tion. This is similar to an outcome in a previous study by
Moore et al. [7], although they used plate fixation. In another
work, Hsu et al. [19] reported four infected cases (2.3%

Tension band wiring (TBW) is a common internal fixation
method in most patella fracture patterns. However, a sig-
nificant drawback of this method is hardware impingement
[17] due to capsular and patellar tendon irritation [11]. In the
current study, 12 (15.4%) cases had implant impingement.
Wire breakage occurred in five (6.4%

There is no universally acceptable outcome assessment
system for patellar fracture, so different outcome assessment
scales have been used in the literature. Subsequently, the
outcome will also be different in the reports. We used TAS,
LKS, and LEFS assessment measures. In the literature, ante-
rior knee pain after patella fracture was a common symptom
occurring in about 80% of patients [22]. In previous reports,

the frequencies of nonunion and patella baja were 2.7-12.5%
[23]–[25], and up to 57% of cases [22]. A range of 10-52%
for hardware removal has also been reported [8], [22], [26],
[27].

In addition, other reports indicate a high prevalence of
thigh muscle atrophy and quadriceps weakness (24.1-41%)
[28], patellofemoral osteoarthritis (8.5%) [29], and radiolog-
ical degenerative changes (50%) in patella fractures, postop-
eratively [22], [30], [31].

Our observation was somewhat comparable to other re-
ports in the literature. In a study by Kumar et al., [10] with
a 10-case sample size, 80% of patients had no or minimal
quadriceps weakness, knee pain, and extension lag; knee
range of motion was greater than 110 degrees in 90% of
cases [11]. In the study of Turhan et al. [16], 91% had knee
full extension and ROM above 120 degrees. In another study,
the mean knee extension and flexion after cerclage wiring of
patella fracture were 0.2◦ and 135◦, correspondingly [32].
Restricted extension and flexion lack more than five degrees
were seen in six cases (15%) and 15 patients (38%), respec-
tively [27]. In a report by Sun et al., the best result of mean
knee active flexion of 130◦, ranging from 110–140◦, was
obtained [33]. Moore et al. [7] reported knee flexion of 90-
150◦ and extension lag ranging between 0-15◦, although their
method was plate fixation.

In our study, the postoperative mean ± SD TAS, LKS,
and LEFS scores were 4.3 ± 1.34, 85.97 ± 9.21, and 69.62
± 6.68, respectively. In a previous study, the mean (range)
TAS and LKS were 2.53 (1-4) and 78.4 (22-100), corre-
spondingly [34]. In another report, the mean LKS was 91 ±
5.7 (range: 83-100) at the final follow-up for patients with
patella fractures for whom fixation with a fiber wire tension
band was used [35]. The mean LKS was 94.4 (range, 84-
100) in a report by Suh et al. [31]. The mean LEFS score in
a previous report investigating 29 cases treated by multiple
circular cerclage was 68.7. Another report also had a mean
LEFS = 58.9 (range: 15-80) after fixed-angle plate fixation
of comminuted patella fractures [7], [32].

Some studies showed that 72% of the patients had good
to excellent outcomes, and some noted that 88% of cases
showed excellent to good results, while only 4% presented
unsatisfactory results [11], [15], [16].

When reading the current report, the following limitations
must be considered. The study included prospectively col-
lected data on retrospectively acknowledged patella fracture
cases. Patellofemoral osteoarthritis could develop as a late
sequel after a patellar fracture. In our study, short follow-
up visits were held to draw clear conclusions regarding
patellofemoral osteoarthritis. Assessments were difficult, as
some patients were not available or were not willing to take
part in the study; the study population was not large.

5. Conclusion
In summary, younger patients showed better postopera-
tive outcomes than older patients regarding their TAS.
Patellofemoral degenerative changes and patella baja were
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closely associated with comminuted fractures. LKS and
LEFS scores were lower in the elderly after patella fracture,
and younger patients could reach closer to their preinjury
TASs.

This study showed that patella transverse and comminuted
fracture fixation with MATB, vertical figure-of-eight wire,
and cerclage wiring could lead to acceptable outcomes.
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