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ABSTRACT

Introduction: Tension band wiring is the most commonly used treatment method for transverse patella fracture. Ten-
sion band construct can be achieved by various modifications. Percutaneous cannulated screw with tension band is a
minimally invasive technique with stiffer fixation that follows tension band principle. This study aims to assess the clini-
cal and radiological outcome using percutaneous cannulated screw with tension band for the management of transverse
patella fracture. Methods: This was a prospective study among 30 adult patients who had closed displaced transverse
patella fracture. Patients with polytrauma, comminuted fracture, neurovascular injury and prior injury to the limb were
excluded from the study. Each patient was followed up at two weeks, four weeks, three months and six months postop-
eratively. Results: Among all surgically treated patients using this technique, pain gradually decreased over time and the
pain score was less than one in all patients at six months follow-up with an average score of 0.3. The final range of motion
at six months was: flexion ranging from 122 to 145 degrees and extension lag from 0 to 8 degrees. There was significant
improvement in range of motion of knee in each follow up. The mean duration for fracture union was 11.4+2.3 weeks.
There were no cases of nonunion and hardware failure. The mean Lyshom score was 82.5 at final follow up. Conclusions:
The percutaneous fixation of transverse patella fracture with cannulated screw and stainless steel wire is safe and effec-
tive method which gives good functional outcome.
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Tension band wiring wires are most commonly used treatment
method for transverse patella fracture. It works by transforming
. the tensile forces into compression at the articular patellar surface
by percutaneous cannulated screw with } . i .
. during knee flexion.* Tension band construct can be achieved by
tension band for transverse patella fracture.
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various modifications. Generally, it is done by open technique.
Modified anterior tension band with K wires after open reduction are
most widely used methods but are subjected to hardware irritation.’

page 122 J-GMC-N 14 02 2021


mailto:dhakalrabi@hotmail.com

Percutaneous cannulated screw with tension band

Original Research Article

Use of suture materials instead of 18-gauge stainless steel
(SS) wires have shown similar strength with less hardware
irritation.® But these techniques are generally done with
open reduction which requires extensive soft tissue
dissection. It also has more intra-operative blood loss,
chance of infection and long scar. These factors have led to
use of less invasive methods like percutaneous cannulated
screw fixation.”” Combining percutaneous screw fixation
with figure of eight wiring has shown good results.!® This
is a minimally invasive technique with stiffer fixation and
follows tension band principle. This kind of fixation for
transverse patella fracture is not carried out frequently.

This study aims to assess the functional outcome using
percutaneous cannulated screw with tension band for the
management of transverse patella fracture.

METHODS

This was a prospective study carried out from January
2019 to December 2019 at Gandaki Medical College
Teaching Hospital, Pokhara. A total of 30 skeletally mature
patients with closed displaced transverse patella fracture
were included. Patients with polytrauma, comminuted
fracture, neurovascular injury and prior injury to the
limbs were excluded from the study. Ethical approval
for the study was obtained from the Institutional Ethical
Committee of Gandaki Medical College. The patients were
enrolled in the study after written consent. Every patient
underwent surgery with the same technique and implants
as described in operative technique. Each patient was
followed up at two weeks, four weeks, three months, and
six months postoperatively. All records and data were kept
in the proforma.

Operative technique

After spinal anesthesia, the patient was kept supine and
tourniquet was applied. Hematoma was aspirated if the
swelling was tense. Fixation construct and technique was
similar to Chiang et al.'! and Cho et al.'>» However, we used
fluoroscopic guided reduction rather than arthroscopy
and a single SS wire. Closed reduction was attempted in
full extension of knee with the help of pointed reduction
forceps. The reduction was confirmed in anteroposterior
and lateral C-arm images. It was accepted if the articular
congruency was achieved with no fracture gap. If closed
reduction was not achieved, open reduction was done, and
those cases were not included in our study. After achieving
closed reduction and temporarily holding with pointed
reduction clamps, two stab incisions of around 1 cm were
given over the superior pole of patella. Two guide wires
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were drilled parallel to each other dividing patella into
three equal halves and perpendicular to the fracture line.
Then 4.0 mm cannulated screws were kept starting from
inferior to superior direction. The length of screw was
just short of inferior pole of patella, and it was made sure
that screw was not protruding out. Then stab incisions
were made accordingly at the lower end of each screw
guide wire. Then 4.0 mm cannulated screws were kept
starting from inferior to superior direction after drilling
with cannulated drill bit. The length of the screw was
just short of superior pole of patella and was made sure
the screw was not protruding out. Both guide wires were
then removed. Now the 18G SS wire was inserted through
proximal end of lateral screw towards distal end. With the
help of stab incisions and a metallic suction tip, the wire
was then passed subcutaneously towards proximal end
of medial screw. From there the wire was passed towards
its distal end and back to proximal end of lateral screw
subcutaneously. Now the two ends of wire were brought
at lateral side and twisted as in conventional tension band
wiring. The final reduction was checked in antero-posterior
AP and lateral C-arm imaged along with dynamic flexion
and extension of knee intra-operatively. Postoperatively
patients were kept in hinged knee brace for two weeks
with isometric muscle strengthening exercises and passive
range of motion from day one. Weight bearing with
crutches was allowed as tolerated. Active range of motion
(ROM) was started after three weeks postoperatively. Full
weight bearing was started by eight weeks.

Outcome assessment tools and technique

Each patient was followed at two weeks, four weeks, three
months, and six months postoperatively. At second week,
suture was removed, and active range of motion was
started. Braces were discarded at 4 weeks. In each follow
up, we measured the outcome in terms of Visual Analogue
Scale (VAS) score, radiological union, ROM of knee and
Lyshom score.

Statistical Analysis

Data analysis was done using Statistical Package for Social
Sciences (SPSS) Version 25.0. Student’s t-test was used to
compare normally distributed data while for non-normal
distribution, Mann-Whitney U test was used. Paired-
samples t-test was used to compare means of VAS and
ROM. Categorical variables were assessed with the use
of chi-squared tests. The P value was set at a significance
level of 0.05.
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RESULTS

In the one-year duration, 35 patients with transverse
displaced patella fracture in adult age group were admitted
in our hospital. Among them, three cases needed open
reduction and were not included while two cases were
lost to follow-up during the study. So data of 30 patients
were analyzed in this study. 25 patients had middle third
transverse patella fracture while five patients had distal
third transverse patella fracture and all cases were non-
comminuted.

The mean age of participants was 42 + 9.7 years with the
range being 27 to 68 years. The proportion of injury was
more in males (n=22, 73.33%). Both sides were similarly
injured. The mode of injury was road traffic accident (n=15,
50%), fall from height (n=13, 43.33%) and fall during
sport activities (n=2, 6.67%) (Table 1). There were no
neurovascular injuries preoperatively and intraoperatively.
Mean surgical time was 73 + 9.3 minutes.

Table 1: Demographic variables (N=30)

Demographic variables Number Percent
Gender

Male 22 73.3
Female 8 26.7
Side

Left 17 56.7
Right 13 43.3
Mechanism

Road traffic accident 15 50.0
Fall injury 13 433
Sports-related trauma 2 6.7

Outcomes were measured using VAS score and ROM of
knee in each follow-up, duration for radiological union and
outcome score of Lyshom.

Pain gradually decreased over time and was less than VAS
score of one in all patients at six months follow-up with
an average score of 0.3. The pain score difference at three
months was statistically lower (p= 0.05) than that at four
weeks, and at six month was statistically lower than that
at three months. The mean range of motion was 11 to 79
degrees at two weeks. The final range of motion at six
months was: flexion ranging from 122 to 145 degrees and
extension lag from 0 to 8 degrees. There was significant
improvement in range of motion of knee in each follow up.
The mean duration for fracture union was 11.4 * 2.3 weeks.
There were no cases of nonunion and hardware failure. The
mean Lyshom score was 82.5 at final follow up.
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Overall, complications were seen in 20% of patients.
There were two cases of superficial skin infection which
were treated with oral antibiotics and dressing while one
patient had loss of fracture reduction on the 4" week of
follow-up. The fracture was at the distal third and there
was disengagement of hardware from distal pole during
knee flexion. Painful hardware or hardware irritation
was present in 10% of the patients. There were no other
complications during the six months period.

Table 2: Outcome variables

Outcome Parameters Mean * SD P value

Pain (VAS)

2 weeks 6.4+3.1 0.09 (4 weeks - 2 weeks)

4 weeks 3.2+29 <0.001 (4 weeks - 3 months)
3 months 19+1.8 <0.001 (6months - 3 months)
6 months 0.3+0.7

Flexion (°)

2 weeks 79.3+12.5 <0.001 (4 weeks - 2 weeks)
4 weeks 98.7+15.2 <0.001 (4 weeks - 3 months)
3 months 132.0+9.8 <0.001 (6months - 3 months)
6 months 141.5+£9.9

Extension lag (°)

2 weeks 114+43 <0.001 (4 weeks - 2 weeks)
4 weeks 9.8+3.2 <0.001 (4 weeks - 3 months)
3 months 54+1.1 <0.001 (6months - 3 months)
6 months 26%19

Radiological union (weeks) 114 +2.3

Lyshom score 82.5+8.4

Complications Frequency (%)

Hardware Irritation 3(10)

Superficial skin infection 2(6.7)

Loss of reduction 1(3.3)

DISCUSSION

Open reduction and internal fixation with modified tension
band wiring for displaced transverse patellar fracture is a
well-established and commonly used treatment option.'®
But infection, delayed wound healing, broken wires,
irritation, immigration of Kirschner (K) wires, fixation
failure, and revision are well reported complications of the
technique.'*® So less invasive percutaneous techniques
are being used which have shown promising results.?'%
Percutaneous osteosynthesis using K wires and SS wire
was performed by Pizarro et al.® while other percutaneous
technique uses cannulated cancellous (CC) screw instead
of K wires. Percutaneous CC screw with anterior tension
band wiring principle is a new technique which has been
described by few authors with fluoroscopic or arthroscopic
Biomechanical

assistance.!® 12 study in cadavers by
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Carpenter et al.'® has used tension band wiring with
cancellous screw rather than traditional tension band
wiring.'? In this study, we aimed to look for the functional
and radiological outcome using less invasive technique
using percutaneous CC screw with tension band applied
percutaneously. Reduction could be assessed using
arthroscopy or fluoroscopic guidance. In our study we did
fluoroscopy guided closed reduction as it was technically
less demanding. However arthroscopic evaluation gives
benefit of less radiation exposure and better visualization
of articular surface reduction.!

Ching et al.® compared minimally invasive technique
with open technique where he found surgical time to
be significantly longer in the open group compared to
percutaneous group (70.4 £ 12.5 vs 79.8 * 15.7). Similarly,
their study showed significantly better functional outcome
in percutaneous group (Lhysom score 93.6 + 3.1 vs 88.8
6.7). In a study by Lin et al.?° comparing modified anterior
TBW with percutaneous cannulated screw fixation, the
mean score was 86.7 + 6.4 in the screw group vs 81.5 *
4.6 in open group. Khan et al.?! used fixation construct
similar to our study but open reduction of fracture was
done. In their study, average duration for union was 10.7
weeks with only two complications among 25 patients.
At three months the knee flexion was 113.8 degrees. We
had similar union duration and complications but flexion
at three months was higher in our study which could be
due to decreased soft tissue insult during surgery in
percutaneous fixation. Ching et al.* found extension to be
-0.7 £ 3.9 (-8 to 5) degrees while flexion to be 140.8 + 5.2
(135-150) degrees. In that study arthroscopic assisted
closed reduction technique was used and the findings were
similar to our study. The final range of motion at 6 months
was flexion ranging from 122 to 145 degrees and extension
lag from O to 8 degrees which was similar to other studies
that used percutaneous fixation.* 12

VAS score of 0.3+0.7 at 6 months was observed in our
study. Luna-Pizzaro et al.’ found mean VAS score of 6.2 +
1.4 in open group which was significantly higher compared
to the score of percutaneous group (3.7 + 1.6). We also had
similar VAS score of 3.2 + 2.9 in fourth week.

As the patella is subcutaneous bone, hardware and
soft tissue complications are expected.?? We had 20%
complications in our study. Luna-Pizzaro et al.’ reported
11% complication rate including superficial skin infection,
displaced fragment and painful hardware which is
significantly lower than the open group (40%). Other
studies have also shown higher complications in open
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group compared to percutaneous fixation.!%

This study had relatively smaller sample size with no long
term follow up. There was no randomization and could
have led to selection bias and also the surgeons performing
the surgeries were different.

CONCLUSIONS

Percutaneous fixation of transverse patella fracture with
cannulated screw and SS wire is safe and effective method
which gives good functional outcome. Though technically
demanding, it can be easily performed with fluoroscopic
guidance.
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