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Abstract 
Amongst the many known techniques used for the management of fractures 
of the patella, the tension band wire fixation is a reliable treatment modality 
and has given consistently good results. In transverse patellar fractures, a 
combination of cerclage wiring and tension band fixation gives a good me-
chanical stability and an environment conducive to healing. The fracture de-
scribed herein is classified as 45-C1 (based on Orthopaedic Trauma Associa-
tion classification) of the right knee of a forty three years old male patient. It 
was fixed with three vertical 1.5 mm K wires and double cerclage wire looped 
proximally through the quadriceps tendon and distally through the patellar 
ligament in a double figure-of-eight configuration. The average follow-up pe-
riod was 7 months. The Activity of Daily Living Scale (ADLS) of the Knee 
Outcome Survey was used to assess symptoms and functional capability of 
the knee. The fracture union was achieved at an average of 10 weeks. Full 
range of knee motion was achieved by end of the third postoperative month. 
No complications, such as infection and implant failure were noted. The 
technique aims to stress the advantage of giving a balanced fixation address-
ing the bony elements (the fractured ends) as well as the soft tissue (the ex-
tensor apparatus). 
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1. Introduction 

Patella fractures account for 1% of all skeletal fractures. Comminuted patellar 
fractures usually occur with direct trauma. About one third of patella fractures 
require surgery, which is indicated if there is damage to the extensor mechanism 
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or in fractures associated with 2 mm step-off incongruity [1]. The objectives of 
surgical treatment include precise anatomic reduction of the articular surface by 
stable fixation, and restoration of the knee-extensor mechanism, thus allowing 
early mobilization [2]. Currently, several fixation methods of patellar fractures 
are in use, including tension band wiring, cerclage wiring, screw fixation, mini 
plate fixation and suture fixation and TBW with the use of cannulated screw [3]. 

2. Surgical Technique of Modified Double Tension Band Wiring 

The surgery was performed with patient in the supine position with the injured 
knee extended under Spinal Anaesthesia. A longitudinal midline skin incision 
was made over the patella after exsanguinating the limb and placing the tourni-
quet. The X-ray was assessed (Figure 1). The proximal and distal fragments were 
reduced, restoring a smooth articular surface. They were held firmly with patella 
reduction clamps or towel clips. Three 2 mm Kirschner wires (K-wire) were made 
to pass from inferior to superior pole through each fragment keeping about 5 mm 
deep to the anterior surface of the patella and as parallel as possible (Figure 2(a)). 

Then an 18-gauge stainless steel wire was passed transversely through the qu-
adriceps tendon attachment, as close to the bone as possible, and deep to the 
K-wires and then passed over the anterior surface of the patella. It was then routed  

 

 
Figure 1. Pre op X-ray showing a fracture of patella with min Communition. 
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(b) 

 
(c) 

Figure 2. (a) Showing Intraoperative picture with fracture held reduced by clamps and 
three K wires; (b) Showing Intraoperative picture with fracture held reduced by clamps 
and three K wires with two wires in the double tension band assembly; (c) Showing 
Intraoperative picture with knee flexion and assessment of articular reduction. 

 
transversely through the patellar tendon attachment on the inferior fragment 
and deep to the K-wires from lateral to medial side and then back over the ante-
rior patellar surface. (Figure 2(b)). While tightening the second wire, congruity 
of the articular surface was checked by palpating the retro patellar surface. The 
repair of the retinaculum was done meticulously and the knee was flexed to 
around 80 degrees to ascertain the fixation. The C arm images were checked for 
the articular step. (Figure 2(c)). The closure of the wound was done. The upper 
ends of the three K-wires were embedded into the superior margin of the patella 
after bending it acutely and protruding ends of the K-wires were cut short infe-
riorly. Retinacular tears were repaired and the wound was closed over a suction 
drain. The post op X-ray was found satisfactory (Figure 3). 

Post operative protocol 
The operated knee was protected with a cylinder back slab. The sutures were 

removed after 12 days. The patient was encouraged with static Quadriceps exer-
cises while in the slab. The slab was removed after 4 weeks. A course of physio-

https://doi.org/10.4236/ss.2020.116017


Y. S. Salphale et al. 
 

 
DOI: 10.4236/ss.2020.116017 130 Surgical Science 
 

therapy that included knee bending, quadriceps and hamstring exercises were 
initiated. At the end of four months the patient had a good range of knee move-
ments and a well healed scar (Figure 4(a) & Figure 4(b)). The Activity of Daily 
Living Scale (ADLS) of the Knee Outcome Survey was used to assess symptoms  

 

 
Figure 3. Showing X-ray picture with two wires in the double tension band assembly. 
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(c) 

Figure 4. (a) Showing healed scar; (b) Showing good range of movement at 4 months 
follow up; (c) Showing the X-ray taken in maximum flexion in a well healed fracture. 

 
and functional capability of the knee. The fracture union was achieved at an av-
erage of 10 weeks. The X-ray taken at 6 months, in maximal flexion shows a well 
healed fracture with implants in position (Figure 4(c)). 

3. Discussion 

The goals of treatment in the patellar fractures should aim for anatomic reduc-
tion, stable fixation with restoration of both, the articular surface and the exten-
sor mechanism as well as the ability of early rehabilitation [2] [4] [5]. 

The study of the morphology of the patella and the patellar tendon revealed it 
to be significantly larger in males [6]. The males have larger patellae and no sta-
tistically significant difference between sides (i.e. right vs left patellae) [7]. 

The extent of the injury goes beyond the broken bone and often extends to the 
adjoining retinaculum. The transverse fractures of patella on which the TBW 
principle is used, after fixation are subject to varied forces that act at the fracture 
site [8]. It could be either in distraction due to the action of the quadriceps in 
extension or three-point bending that takes place on flexion of the knee. The 
premise of the tension band principles is successful only if three-point bending is 
achieved by flexing the knee. The technique described reinforces the fixation 
achieved and help to grab a larger area of the patella which often needs attention. 

Though the technique interfragmentary screw fixation with the tension band 
principle seems to provide improved stability over the modified tension band or 
screws alone for transverse patella fractures has been described, it should be 
borne in mind that the technique is demanding [3]. 

When the modified tension band wiring technique is used and the wires are 
tightened, there is an opening of the patellar fragments from either the medial or 
lateral side depending upon the position of the K wires placed as well as the 
morphology of the patella. Concern about the fragment displacement of 2 mm 
was observed in 22% - 30% of the patients [3]. 

The use of the additional third wire aims to neutralize the forces which can be 
beneficial for the fracture healing. The passage of an additional loop of the cer-
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clage wire over this K wire further contains the fracture fragments and provides 
stability till the eventual union. 

4. Conclusions 

We feel that this technique can be easily performed in cases where the occult 
fractures cannot be visualised on the X-rays or for those fracture lines which 
propagate during handling in the traditional TBW fixation. 

This is a simple technique which allows the surgeon to extend the procedure 
by a few minutes, by passing an additional K wire and a second cerclage wire 
thereby adding more strength to the construct. Even though we could not do the 
biomechanical testing of the construct, we firmly believe that the technique is 
simple and can be easily carried out by anyone trained in musculoskeletal trau-
ma surgery. 
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