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INTRODUCTION

There is a high rate of surgical complications and removal of symptomatic hardware for
patients who have undergone open reduction internal fixation (ORIF) for transverse
patella fractures. In recent years there has been increased interest in more low profile
ORIF techniques to combat these issues. The aim of this study was to evaluate if a
reduced hardware burden would correlate with fewer complications and equal rates of
fracture union when compared to traditional techniques for treating transverse patella

fractures.

METHODS

Nine patient charts were retrospectively reviewed dating between June 2015 and March
2023. All patients sustained a transverse patella fracture and underwent ORIF with a
suture button and suture tension band construct by a single surgeon. The primary
outcome measure was rate of radiographic fracture union at final follow up. Secondary
outcome measures included any need for removal of hardware or other revision
procedure, surgical and medical complications, postoperative pain score and the ability

to perform a straight leg raise.

RESULTS

Eight of nine patients demonstrated radiographic evidence of fracture consolidation with
an average follow-up time of 17.9 months (range 12-26 months). One patient required an
additional operation for revision ORIF before going on to successful union. No patients
underwent a procedure for removal of hardware before final follow up. All patients were
able to hold a straight leg raise at final follow up.

CONCLUSIONS

Suture button with suture tension band construct is a reasonable treatment option for
treating transverse patella fractures. Surgeons may employ this technique for older
patients or those with some fracture comminution, although there should be some
caution and close follow up for displacement.

INTRODUCTION

Patella fractures account for one percent of all skeletal in-
juries. Indications for surgical treatment include an incom-
petent extensor mechanism, fracture separation greater
than 2-4 mm, step-off greater than 2-3 mm, and intra-ar-
ticular loose bodies.! Surgical treatment options include
open reduction internal fixation (ORIF) and partial or total

patellectomy. Patellectomy is reserved for cases in which
ORIF is not possible, as it is associated with significant de-
crease in extensor mechanism strength.

Various ORIF techniques exist, including the use of a
tension band constructs with K-wires, cannulated screws,
mini-fragment or mesh plates and cerclage wiring. ORIF,
regardless of technique, is reported to have >95% rate of
union.2 However, symptomatic hardware after patella ORIF
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requiring removal is common, with re-operation rates due
to symptomatic hardware reported up to 33.6%.2 Checketts
et al report only 72.4% of patients who underwent patella
ORIF had minimal to no symptoms at one year post-oper-
atively, leaving 27.6% symptomatic and 9.4% opting to un-
dergo revision surgery.>

Over the last decade, there has been a surge in literature
exploring hybrid or all suture fixation methods for fixating
patella fractures in an attempt to combat these complica-
tions. Gosal et al compared rates of complications using
metal wire and non-absorbable polyester for patella frac-
ture fixation.# Reoperation rates when metal wire was used
was 38% compared to 6% when nonabsorbable polyester
was used.

In 2017 Han et al performed a biomechanical cadaveric
study comparing a double button adjustable loop device
versus a tension band wire for fixating transverse patella
fractures.®> They found there was no difference in fracture
gapping between the two groups when loaded 500 times.
This technique was also described in a small case series of
young athletes by Bukva et al.6 They utilized an Arthrex
TightRope™, most commonly used for ankle syndesmotic
fixation, and concluded that using suture button fixation in
combination with braided polyester in a tension band con-
struct not only achieved fracture healing but also has a low
risk of complication and no need for hardware removal.®
The purpose of our study was to examine the efficacy of su-
ture button fixation for the treatment of transverse patella
fractures. Our hypothesis was to see an equivalent rate of
fracture union when compared to more traditional surgical
techniques, with a decreased rate of surgical complications
and removal of symptomatic hardware.

METHODS

The authors obtained approval of their protocol from their
Institutional Review Board prior to any data collection. A
retrospective case series of nine patients was conducted be-
tween 2015 and 2023. All patients were treated surgically
by a single fellowship-trained Orthopaedic Sports Medicine
surgeon.

Patients were included for analysis if they had under-
gone ORIF of a transverse patella fracture utilizing suture
buttons with the addition of a figure-of-eight braided poly-
ester and ultra-high molecular weight polyethylene suture
tension-band, and a minimum of twelve months follow up.
Patients were excluded from analysis if they were under age
18, had less than twelve months follow up or any prior sur-
gical intervention for the fracture being treated.

Upon presentation, all patients were unable to perform
a straight leg raise and their radiographs demonstrated
transverse patella fractures. Although some of our patients
had fracture comminution which required a more tedious
reduction, they received no additional fixation. All patients
were treated with the same procedural steps described be-
low, with no remarkable deviations in technique. In all
cases, Arthrex TightRopes™ were used for suture button
fixation. A size 5 Arthrex SutureTape™ was used for an-
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Figure 1. A reduction is placed across the fracture site
followed by two 1.6 mm pins which will guide the
cannulated drill bit.

terior tension band in all but one case, where an Arthrex
FiberWire™ was used (Patient 1).

PROCEDURAL TECHNIQUE

All patients were placed in the supine position with a
tourniquet on the upper thigh, which was inflated prior to
incision. An incision was made centered over the patella
and dissection was carried down to the fracture site with
care to avoid damage to the quadriceps and patellar ten-
dons. After irrigation of the fragments, fluoroscopy was
utilized to ensure proper reduction with clamps. Medial
and lateral K-wires were then driven across the fracture in
a perpendicular fashion (Figure 1). Proper placement was
ensured via fluoroscopy. A small incision was then made
through the quadriceps tendon to create room for a 3.5
mm cannulated overdrill along the K-wire. This step was
repeated on the patellar tendon site. This allowed passage
of our suture buttons (Arthrex TightRopeT™) through each
drill hole with a suture passer. At this point, buttons were
then present in all four quadrants of the patella (Figure
2). Minimal tensioning of the suture buttons was then per-
formed.

A braided polyester and ultra-high molecular weight
polyethylene suture (Arthrex FiberWire or SutureTapeT™)
was then placed over the suture button ends in a figure-
of-eight manner (Figure 3). Suture buttons were each se-
quentially tensioned with the knee in full extension, which
secured the FiberWire/Suture Tape to bone. Finally the fig-
ure-of-eight suture would be tied to complete the anterior
tension-band.
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Figure 2. An Arthrex TightRope is shuttled across the
fracture site.

Figure 3. A #2 FiberWire is placed through the loops of
the TightRope in a figure-of-8 manner.

Fluoroscopy was used to confirm appropriate reduction
of the articular surface (Figure 5). The knee was then taken
through range of motion to ensure there was no gapping
while taking care not to compromise the repair. The wound
was copiously irrigated and closed with close inspection of
the retinaculum. If the retinaculum was disrupted, it was

Figure 4. Intraoperative demonstration of the finished
double suture button fixation with anterior suture
tension band

then repaired with a combination of SutureTape and Vicryl
suture.

POSTOPERATIVE PROTOCOL

All nine patients followed the same postoperative protocol.
They were seen at two, six and twelve weeks for a wound
check, and to record their range of motion as well as a rat-
ing of pain on a subjective 0-10 scale. Radiographs were ob-
tained at each postoperative visit until fracture union was
demonstrated; we define radiographic union as expected
callous formation with resolution of fracture lines. In the
immediate postoperative period, patients were placed in
a hinged knee brace locked in extension and allowed to
weight bear as tolerated on the operative extremity. At the
initial two-week follow up visit, patients progressed to 0-30
degrees in the hinged knee brace and were able to progress
through an additional 15 degrees of flexion each subse-
quent week. No active knee extension was recommended
from the initial postoperative period to six weeks. At six
weeks, patients received formal physical therapy with in-
structions for focus on isometric quadriceps strengthening.
Patients and physical therapists were asked to avoid plyo-
metric exercises for a minimum of twelve weeks postoper-
atively. There was no documentation of patients being non
compliant or deviating from our protocol.

RESULTS

The average patient age was 50.8 years (range, 20-72). Av-
erage follow-up of 17.9 months (range: 12-26 months).
The mechanism of injury was similar for most patients:
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Figure 5. A and B demonstrate preoperative
radiographs of a transverse patella fracture. C and D
are postoperative radiographs of successful fixation of
the fracture after ORIF using our suture button and
suture tension band construct.

six occurred from a ground level fall, two occurred from
fall from height, and one occurred following a motorcycle
crash. Eight of nine (89%) patients demonstrated radi-
ographic evidence of fracture consolidation following the
index procedure. Patient 6 experienced fracture displace-
ment at the first follow-up which required a revision ORIF
using a star plate before going on to successful union. This
was the only surgical or medical complication encountered,
accounting for an 11 % complication rate (Table 1).

*ROM: Range of Motion

**Patient 6 achieved radiographic union at final follow
up following revision ORIF

All patients were able to perform a straight leg raise at
final follow-up. The majority of patients reported some de-
gree of postoperative pain. The median postoperative pain
score was 3/10, with a range from 0-7/10 at final follow up.

Postoperative range of motion (ROM) was recorded in all
patients, with most achieving 0°-130° flexion. One patient
exhibited mild extension lag at final follow-up. The exten-
sor mechanism remained intact in all patients.

A few patients had some form of postoperative abnor-
mality, including pain, swelling, or a positive patellar grind
test in one case. However, no cases of infection, hardware
failure, or other major surgical complications were ob-
served. None of the patients have required removal of the
suture button or tension band construct for reasons of
symptomatic hardware or pain.

DISCUSSION

Transverse patella fractures can be treated operatively via
a number of different techniques depending on the patient
and fracture characteristics. Traditional operative tech-
niques include ORIF via plating, tension banding or cannu-
lated screws. These options have shown to have a high com-
plication and hardware removal rate.2 There have also been
rare but serious complications reported such as migration
of broken K-wires to the popliteal fossa.” In recent years,
there has been a movement towards more low profile su-
ture based implants for patella ORIF to combat these com-
plications. The purpose of our study was to assess the rate
of union, complications and removal of hardware rate of
a suture and button based technique implemented for our
patient cohort. Our hypothesis was to see a rate of union
equivocal to that of traditional patella ORIF, with a de-
creased rate of hardware removal or hardware related com-
plications.

Eight of our nine patients included in the study went
on to fracture union following the index procedure. All pa-
tients were able perform a straight leg raise, and had nearly
full range of motion. To our knowledge, none of our co-
hort underwent secondary procedure for hardware removal
or complained of symptomatic hardware. This is lower than
widely reported rates of symptomatic hardware, and sur-
gical complications of more traditional techniques, which
have reported reoperation rates up 40% .29 Of note, al-
though one of our patients experienced a mechanical fail-
ure of the implant resulting in fracture displacement, we do
not include this as a repeat surgery for symptomatic hard-
ware removal.

Our results are comparable to more traditional tech-
niques for patella ORIF with larger hardware burden. Busel
et al saw 48 of their 50 patients go on to union following
a similar technique for patella ORIF using suture tension
banding combined with cannulated screws across the frac-
ture site. Average time to union was 3.1 months. However
they saw an eight percent hardware removal rate.10

Sun et al implemented a similar technique for three in-
ferior pole patella fractures using double button plates. At
twelve months follow up, all of their cohort had gone on to
heal, with no noted complications or revision surgeries.!1
Chen et al compared a matched cohort of 50 patients who
underwent patella ORIF with K wire tension banding versus
a transosseous suture technique. They found no significant
difference in time to union between the two groups. In ad-
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Table 1. Patient Demographics and Postoperative outcomes measures at final follow up
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Patient Age Sex Fracture Radiographic ROM* Pain Extensor Mechanism Complication Secondary
comminution union Score/ Intact Procedure
10
1 63 M No Yes 10-140 0 Yes No No
2 56 M No Yes 0-120 3 Yes No No
3 21 F Yes Yes 0-140 5 Yes No No
4 28 M No Yes 0-130 4 Yes No No
5 63 F Yes Yes 0-130 0 Yes No No
6 67 F Yes No** 10-130 3 Yes Fracture Revision ORIF
Displacement
7 20 Yes Yes 0-130 6 Yes No No
72 F No Yes 0-120 7 Yes No No
67 F No Yes 0-120 Yes No No
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dition they saw significantly more reoperations in the ten-
sion band group as well as the complication of skin irrita-
tion.12

Limited reports have previously described our tech-
nique.>-® However, this study would be the largest and most
age-diverse cohort analyzed. Bukva et al implemented the
same tension band suture and button technique for four
athletes with an average age of 26, all of whom sustained
transverse patella fractures.® All four of their patients went
on to radiographic union by three months, with no reported
hardware removal at final follow up. In contrast to their
study, our patient sample included an almost bimodal dis-
tribution of younger and older patients, with three below
age 30 and six above age 50. Unsurprisingly, the older sub-
cohort of patients more often had comminution in their
fractures and gave rise to our only complication which was
failure of fixation and displacement. In the case of patient
6, there were no technical issues noted in the operating
room, nor documented issues with protocol compliance. We
suspect a combination of decreased bone quality and frac-
ture comminution as the most likely cause of failure.

Failure of a similar technique using button plates has
been described when used in a comminuted fracture.!3 Ad-
ditionally, in a 2012 study by Miller et al, they found age to
be a predictor of fixation failure after patella ORIF regard-
less of technique.!4 Taking our complication and the litera-
ture into consideration, we recommend close postoperative
radiographic follow up after implementing this technique
for older patients with expected poor bone quality or more
comminuted fractures.

There are several limitations to this study. First, this is
a retrospective review with no control group. Second, our

study is limited to a small sample of nine patients, with vir-
tually no statistical power to detect outcome differences.
Third, some patients had only short term follow up, it is un-
known if they sought out a different surgeon outside our
records. Further larger cohort studies with control group
comparison and longer term follow up are needed. Future
research may include a cost analysis, as we feel this would
be valuable information given that patients treated with
ORIF techniques containing metal implants are more likely
to require the added cost of a second surgery.

CONCLUSION

Suture button fixation with suture tension banding is a
reasonable alternative to treat transverse patella fractures.
Our study demonstrates equivocal rates of fracture healing
with fewer removal of hardware surgeries and complica-
tions than what is reported for traditional techniques. Sur-
geons should observe some caution when employing this
technique if bone quality or fracture comminution is a con-
cern.

CONFLICT OF INTEREST
None.
FINANCIAL SUPPORT

None.

Published: August 07, 2025 EDT.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-4.0). View this license's legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information.

Spartan Medical Research Journal

38


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

Suture Button with Tension Band Fixation for Patella fractures: A Retrospective Case Series

REFERENCES

1. Hargett DI, Sanderson BR, Little MTM. Patella
fractures: approach to treatment. ] Am Acad Orthop
Surg. 2021;29(6):244-253. doi:10.5435/JAAOS-
D-20-00591

2. Dy CJ, Little MTM, Berkes MB, MA YM, Roberts TR,
Helfet DH, et al. Meta-analysis of re-operation,
nonunion, and infection after open reduction and
internal fixation of patella fractures. J Trauma Acute
Care Surg. 2012;73(4):928-932. doi:10.1097/
TA.0b013e31825168b6

3. Checketts JX, Scott J, Fishbeck KF, Hart TH, Pham

WP, Dadgar AD, et al. Reoperation and complication

rates following patellar fracture repair with plates: a

retrospective analysis with patient-reported

outcomes at more than 1 year of follow-up. JBJS Open

Access. 2022;7(2):e22.00012. doi:10.2106/
BJS.0A.22.00012

4. Gosal HG, Singh PS, Field RE. Clinical experience
of patellar fracture fixation using metal wire or non-
absorbable polyester: a study of 37 cases. Injury.
2001;32(2):129-135. doi:10.1016/
S0020-1383(00)00170-4

5. Han FH, Pearce CP, Ng DQ, Ramruttun AR, Chong
DY, Murphy DM, et al. A double button adjustable
loop device is biomechanically equivalent to tension
band wire in the fixation of transverse patellar
fractures: a cadaveric study. Injury.
2017;48(2):270-276. doi:10.1016/j.injury.2016.11.013

6. Bukva BB, D’Hooghe PD, Poberaj BP, Alkhelaifi KA,
Hutchinson MH, Landreau PL. A combined tension-
band braided polyester and suture button technique
is a valuable treatment alternative for transverse
patellar fractures in athletes. Musculoskelet Surg.
2019;103(3):283-287. doi:10.1007/
$12306-019-00587-1

7. Choi HR, Min KD, Choi SW, Lee BI. Migration to
the popliteal fossa of broken wires from a fixed
patellar fracture. Knee. 2008;15(6):491-493.
doi:10.1016/j.knee.2008.06.005

Spartan Medical Research Journal

8. Camarda LC, Morello SM, Balistreri FB, D’Arienzo
AD, D’Arienzo MD. Non-metallic implant for patellar
fracture fixation: a systematic review. Injury.
2016;47:1613-1617. doi:10.1016/j.injury.2016.05.039

9. Kumar GK, Mereddy PK, Hakkalamani SH,
Donnachie NJ. Implant removal following surgical
stabilization of patella fracture. Orthopedics.
2010;33(5):301-304. doi:10.3928/
01477447-20100329-14

10. Busel GB, Barrick BB, Auston DA, Achor KA,
Watson DW, Maxson BM, et al. Patella fractures
treated with cannulated lag screws and FiberWire®
have a high union rate and low rate of implant
removal. Injury. 2020;51(2):473-477. doi:10.1016/
j.injury.2019.10.002

11. Sun KS. About study of double button plate
fixation in treatment of inferior pole of patella
fracture. Injury. 2020;51(10):2347. doi:10.1016/
j.injury.2020.07.021

12. Chen CH, Huang HY, Wu TW, Lin JL. Transosseous
suturing of patellar fractures with braided polyester:
a prospective cohort with a matched historical
control study. Injury. 2013;44(10):1309-1313.
doi:10.1016/j.injury.2013.06.024

13. Sun KS, Fan MF. A failure case of double button
plate fixation for treatment of nonunion of patella
fracture. J Orthop Surg Tech. 2021;4(2):387-390.
doi:10.36959/453/551

14. Miller MA, Liu WL, Zurakowski DZ, Smith RM,
Harris MB, Vrahas MS. Factors predicting failure of
patella fixation. | Trauma Acute Care Surg.
2012;72:1051-1055. doi:10.1097/
TA.0b013e3182405296

39


https://doi.org/10.5435/JAAOS-D-20-00591
https://doi.org/10.5435/JAAOS-D-20-00591
https://doi.org/10.1097/TA.0b013e31825168b6
https://doi.org/10.1097/TA.0b013e31825168b6
https://doi.org/10.2106/JBJS.OA.22.00012
https://doi.org/10.2106/JBJS.OA.22.00012
https://doi.org/10.1016/S0020-1383(00)00170-4
https://doi.org/10.1016/S0020-1383(00)00170-4
https://doi.org/10.1016/j.injury.2016.11.013
https://doi.org/10.1007/s12306-019-00587-1
https://doi.org/10.1007/s12306-019-00587-1
https://doi.org/10.1016/j.knee.2008.06.005
https://doi.org/10.1016/j.injury.2016.05.039
https://doi.org/10.3928/01477447-20100329-14
https://doi.org/10.3928/01477447-20100329-14
https://doi.org/10.1016/j.injury.2019.10.002
https://doi.org/10.1016/j.injury.2019.10.002
https://doi.org/10.1016/j.injury.2020.07.021
https://doi.org/10.1016/j.injury.2020.07.021
https://doi.org/10.1016/j.injury.2013.06.024
https://doi.org/10.36959/453/551
https://doi.org/10.1097/TA.0b013e3182405296
https://doi.org/10.1097/TA.0b013e3182405296

	Suture Button with Tension Band Fixation for Patella fractures: A Retrospective Case Series
	INTRODUCTION
	METHODS
	RESULTS
	CONCLUSIONS
	INTRODUCTION
	METHODS
	Procedural Technique
	Postoperative Protocol

	RESULTS
	DISCUSSION
	CONCLUSION
	Conflict of Interest
	Financial Support

	References


