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Abstract
Purpose  Transverse patellar fractures (TPFs) are uncommon in athletes, and their treatment can be challenging. Stable fixa-
tion is commonly achieved by compression screw fixation and stainless steel cerclage wire, but this technique can be associ-
ated with complications like nonunion, infection and the need for early hardware removal. We used a combined tension-band 
(figure-of-eight) braided polyester and suture button technique to treat four athletes who presented with transverse patellar 
fractures. This technique has shown to be a valuable alternative to the classic technique and allows for adequate fracture 
compression, stability and union in TPF.
Methods  Using a tension-band braided polyester and suture button technique (Arthrex FibreTapeR&TightRopeR), we treated 
four athletes with transverse patellar fractures from September 2015 till January 2017. The polyester was looped over the four 
suture button fixation points and tensioned in a figure-of-eight fashion. The average age of the athletes was 26 years (range 
17–36). Follow-up ranged from 5 to 21 months. All four patients were treated using the same surgical technique (minimally 
invasive surgery) with the same postoperative recovery and the same physiotherapy protocol.
Results  Full recovery using suture button adjustable loop fixation device was obtained in all four cases within 3 months after 
surgery, with fracture healing confirmed on postoperative radiographs. No patients required hardware removal. Potential prob-
lems with this technique can include bony tunnel malpositioning or soft tissue interpositioning underneath the suture buttons.
Conclusion  The combination of a suture button fixation and a braided polyester tension-band technique has shown to be a 
valuable alternative to the fracture management of transverse patella fractures in athletes. This results in fracture healing, 
low risk of complications and no need for hardware removal.
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Introduction

Patellar fractures make up approximately 1% of all fractures 
presenting to the emergency department, with about 20% 
involving the inferior pole of the patella [1, 2]. Transverse 
fractures of the patella in athletes commonly result from 

indirect trauma to the knee (due to quadriceps contraction), 
particularly in the adolescent population. Another cause can 
be a direct trauma/blow to the inferior part of the patella, 
especially in contact sports [3]. A fracture gap of more than 
two millimeters is considered to be an indication for surgical 
fixation [1]. Non-displaced transverse patellar fractures do 
not require surgical treatment, but their conservative treat-
ment in athletes remains controversial [2]. Compression at 
the transverse patellar fracture site has to be obtained in 
order to achieve bony healing.

Compression also reduces the risk of malunion, delayed 
union and nonunion. Classic metal compression screws and 
stainless steel cerclage wires used in a tension-band fashion 
are commonly used to provide a stable fixation, but they 
are associated with complications like infection, nonunion, 
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fracture fragmentation and the need for early hardware 
removal [2].

The tension-band principle (TBP) in fracture fixation was 
first described by Friedrich Pauwels [4]. The most widely 
used TBP technique is the use of two stainless steel K-wires 
and a figure-of-eight (FOE) stainless steel cerclage wire. 
This technique has been shown to be very successful for 
fracture fixation but is also associated with hardware-related 
complications such as prominence of wires, skin irrita-
tion, infection, hardware migration and hardware breakage 
[5–11]. Several authors have also reported TBP fixation fail-
ure due to soft tissue interposition and loss of compression 
[4, 6].

Principle tension-band construct can also be created by 
using a braided polyester non-absorbable suture instead of a 
stainless steel cerclage wire with reported satisfactory clini-
cal results, fracture union and lower complication rates in 
cadaveric and experimental studies [5, 12–14]. Although 
some cases of suture failure and compression loss have 
been reported [5], fracture union and knot reliability are 
confirmed through the use of various suture techniques [14].

Our hypothesis was that a double parallel suture button 
technique in combination with a braided polyester tension-
band (figure-of-eight) suture is a safe and valuable alter-
native in the treatment of transverse patellar fractures in 
athletes.

Materials and methods

Between September 2015 and January 2017, four athletes 
presented at our surgical department at Aspetar Hospital 
with a transverse fracture at the inferior pole of the patella 
(Fig. a–c). All four were treated surgically using two suture 
buttons in combination with a braided polyester suture ten-
sion-band (figure-of-eight) technique. Two patients were 
professional football players in the Qatar Football Stars 
League, and two patients were active recreational athletes. 
Their mean age was 26 years (range 17–36 years). The 
mechanism of injury in two patients was a direct trauma 
and in the two other patients an indirect injury (quadriceps 
contraction) during fast changing-direction (“pivoting”) run-
ning. Patients demographic data are presented in Table 1.

The patients were treated by two senior orthopedic 
knee surgeons using the same surgical technique (Aspetar 
Sports Medicine and Orthopedic Surgery Hospital in 
Doha, Qatar). The average follow-up time was 12 months 
(range 5–21 months). The study was approved by Aspetar 
Ethical Committee, and consent forms were signed by all 
participants.

Description of the surgical technique

General anesthesia (GA) was administered to all four 
patients who were positioned in a supine position on a well-
padded operation table. All patients received antibiotic 
prophylaxis (first generation of cephalosporin) 1 h prior to 
surgery.

After clinical examination under anesthesia (EUA), 
diagnostic arthroscopy was performed to assess for intra-
articular pathology. Next, two transverse incisions (or one 
longitudinal) were created proximal and distal from the 
patellar fracture site.

Under fluoroscopic guidance, fracture reduction was 
achieved using a pointed reduction clamp (Fig. 1). A 2.0-
mm drill hole was made in a retrograde direction in prepa-
ration for the definitive hardware. After X-ray confirmation 

Table 1   Demographic data 
of patella transverse fracture 
participants

Patient No. Initials Age (years) Gender Sports Mechanism of injury Follow-up 
(months)

1 AJZ 17 Male Football Direct trauma 5
2 HA 25 Male Football Direct trauma 10
3 MAM 27 Male Football Indirect (quadriceps contraction) 12
4 FH 36 Male Football Indirect (quadriceps contraction) 21

Fig. 1   Sagital CT scan image depicting a distal patellar knee fracture
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on antero-posterior (AP) and lateral view, the drill hole 
was enlarged to a 3.5-mm tunnel. Suture buttons (Arthrex 
TightRopeR) were passed centrally through the parallel 
drilled tunnels, from the patellar apex to the patellar superior 
cortical ridge and tightened.

A braided polyester suture (Arthrex FibreTapeR) was 
added over the suture button ends in a figure-of-eight fash-
ion tension-band fixation principle (Fig. 2). Patellar stability 
was confirmed under dynamic arthroscopic view in full knee 
flexion and extension (Figs. 3, 4). The position of the suture 
buttons, fracture line compression and bony tunnels were 
all verified arthroscopically and radiographically through 
AP and lateral fluoroscopic views. After X-ray confirmation, 

irrigation and wound closure in three layers were performed 
and a knee brace was applied, locked in extension.

Postoperatively, RICE (rest, ice, compression, eleva-
tion) protocol was administered for 48 h, in addition to 
analgesics and anticoagulant therapy during the immobi-
lization period. An extension brace was used for 2 weeks, 
and weight bearing slowly progressed. The brace was 
removed at the end of 2 weeks. Physiotherapy was started 
after brace removal with kinesiotherapy and hydrother-
apy, as per our Aspetar Hospital Physiotherapy protocol. 
X-ray imaging in AP and lateral views was performed 
immediately after surgery (in the extension brace) and 
at 4-week intervals until complete healing had occurred 

Fig. 2   Coronal CT scan image depicting a distal transverse patellar 
knee fracture

Fig. 3   Sagital CT scan image depicting a suture button fixation of a 
distal transverse patellar knee fracture

Fig. 4   Intra-operative photo image of a double K-wire preparatory 
fixation after fracture reduction with a surgical clamp

Fig. 5   Intra-operative photo image of the suture button fixation pro-
cedure
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(at 3 months). All patients returned to sports 3 months 
after the surgery and returned to professional competition 
4.5 months after the surgery (Fig. 5).

Discussion

Tension-band wire fixation of patellar fractures is commonly 
associated with significant hardware-related complications 
including infection [12]. Braided polyester suture fixation 
is considered an adequate alternative treatment option, but 
these suture fixation techniques are shown to have a higher 
failure rate due to problems with rigid suture knot fixation 
[15].

The suture button adjustable loop fixation device (Arthrex 
TightRopeR) is commonly used to treat unstable syndes-
motic injuries of the ankle, but in these four athlete cases, 
we extrapolated this principle from the ankle to the knee 
(Fig. 6).

The combined use of a double suture button adjustable 
loop fixation device (Arthrex TightRopeR) and a four-point 
locking tension-band (figure-of-eight) braided polyester 
suture (Arthrex FibreTapeR) may not only result in a stiff 
rigid fixation (using a knotless system) but may also obviate 
the need for subsequent implant removal due to hardware-
related postoperative problems (Fig. 7).

In a cadaveric study, Brink and co-workers showed that 
the success of the fixation was related to static compression 
rather than dynamic and intermittent compression via ten-
sion-band effect [16]. In another cadaveric study, Han et al. 
[12] found that suture button fixation using extraosseous 
compression produced similar results in transverse patellar 
fracture fixation when compared to the traditional tension-
band wire technique. Their team proposed that suture button 

fixation, via extraosseous double-button compression, may 
be more reliable than cancellous screw fixation [12].

Chul-Hyun and colleagues and Kraus and colleagues used 
suture button device to stabilize displaced lateral clavicle 
fractures with coracoclavicular instability [17, 18]. They 
reported excellent clinical and radiographic results to recre-
ate stability of the clavicle. The major complications using 
these techniques are nonunion or delayed union [17, 18]. 
There were no complications among patients treated in our 
study. Postoperatively, we found no pain in our patients 
and during the rehabilitation process as well. After brace 
removal, we gradually increase the knee flexion, for 30 
degrees in every 2 weeks. Respecting the “Aspetar Proto-
col,” all patients gain the full, painless recovery. Also, using 
this technique, there is no need for hardware removal and 
full recovery (match level) was obtained in 4.5 months after 
injury.

Limitations to this case series are the small number of 
cases and the lack of any control groups. Also, all our par-
ticipants were athletes, with good bone quality and without 
concomitant diseases.

The aim of this series is to highlight that a minimally 
invasive, low-demanding and low-cost surgical technique is 
a safe and valuable technique in the treatment of transverse 
patellar knee fractures in athletes and a possible alternative 
to the traditional fixation techniques.

We propose this technique in young patients with trans-
verse patellar fractures, especially athletes, with good bone 
quality and without concomitant diseases, with transverse 
patellar fractures with fragment size over 1.5 cm in diameter.

Fig. 6   Intra-operative photo image of the figure-of-eight construct 
with suture button fixation of the distal transverse patellar fracture

Fig. 7   Intra-operative photo image of the final fracture fixation con-
struct with suture button in a figure-of-eight formation
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Conclusion

The most important finding of the present study is that the 
combination of a suture button fixation and a braided poly-
ester tension-band technique has shown to be a valuable 
alternative to the fracture management of transverse patella 
fractures in athletes. This technique allows for an adequate 
fracture healing and a lower risk of complications and need 
for early hardware removal.
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