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Background: To assess the results of patellar fracture treatment by tension band wiring.  
Materials and Methods: This retrospective study was performed to evaluate clinical and 
radiological results of patellar fracture during past 6 years
Results: Twenty four patients were participated in follow-up. Union was occurred in the 
mean time of 2.67±0.61 months. Falling down and direct trauma were the most common 
cause of fracture. Most common complications were thigh muscle atrophy and pin 
irritation. Excellent and good results in 87.5% and fair results in 12.5% of the patients 
were seen. 

. 

Conclusion: Fixation of patellar fractures with tension band wiring was associated with a 
high rate of union.
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         Introduction 

s the largest sesamoid bone of the body, patella is 
located in a shallow subcutaneous condition in 
front of the knee joint and its fractures include 

about 1% of the entire body fractures [1]. 

There are several ways to treat patella fractures. If the 
fracture is not displaced, it will be treated by knee 
extension casting, but in case of parts displacement of 
more than 3mm and joint surface difference of more than 
2 mm, open fractures and inability to open knee actively, 
fixation and surgery will be required. The goal of surgery 
is to bring along the natural extension of joint surface and 
repair the extensor mechanism [2] that can be performed 
using pins, wires and cerclage or screws. In cases that 
severe fractures or breaking occurs in which it is not 
possible to rebuild and fixate the joint surfaces, partial or 
total 

The importance 
of patella fracture and its appropriate treatment is due to 
the effects of this bone in knee extensor mechanism and 
the probability of osteoarthritis occurrence in the patella 
femoral joint. Therefore, open and anatomical reduction 
and rigid fixation as well as onset of early knee 
movements are very important in preventing further 
complications.  

patellectomy may also be required, but given the 
importance and considerable role of this bone in 
protecting extension function which is considered the 
most important knee function, partial or total patella 
should be at least kept and maintained [3].

One of the treatments used more in recent years is the 
use of 

  

tension band wiring technique. This method is 
devised by osteosynthes group and its modifying methods 
is in such a way that by putting two parallel K-Wire of 2 

mm in diameter close to the anterior patella surface and 
fixation with wire around the patella and around pins, the 
separator or the tension force in the anterior patella 
surface will turn into compression force in the articular 
surface by bending knees and the union will be 
accelerated [5, 4].

Considering that the initial selected treatment in medical 
centers of Imam Khomeini and Razi Hospitals of Ahwaz 
during the last years has been the use of tension band 
wiring and on the other hand, the results of this treatment 
have not been studied hitherto, this study is conducted to 
assess the results of treatment of this fracture. 

  

 
Materials and Methods 

 
This retrospective descriptive analytical study was 

performed to evaluate the results of patella fracture 
treatment in Imam Khomeini and Razi medical centers in 
Ahwaz. First, hospital records of the patients with patella 
fracture treated with tension band wiring method during 
the past 6 years were studied and the patients’ 
characteristics and the fracture type were extracted. Then, 
patients were studied through phone calls and visiting. 
The patients included in this study were older than 18 
years of age at the time of fractures occurrence and had 
closed fractures and no other fracture in the same 
limb.The interested variables to evaluate the treatment 
results included:  

1- Motion range of knee joint which was compared with 
the opposite healthy knee. 2- The union status and its 
duration were determined based on the initial radiographs 
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of patients, and if not available, based on the patient 
history. Probable patellofemoral joint osteoarthritis was 
evaluated through joint distance decrease and cartilage 
irregularity as well as formation of marginal osteophytes. 
For atrophy of the quadriceps femoris

 

 muscles, the thigh 
diameter was measured 10 cm above the patella bone. The 
Bostrom modified scoring system was used to evaluate 
the treatment results [6]. The data analysis was performed 
using SPSS-13 statistical software. The significance level 
was considered at 0.05 p-Value.  

Results 
 

The number of patients who were treated and followed 
up was 24 patients with mean age of 14±38 years, 18 of 
whom were male and 6 were female. The most common 
cause of fracture was direct stroke to knee and falling 
down in 12 patients (50%). Car accident in 9 patients 
(37.5%) and a direct blow to knee in 3 patients (12.5%) 
were another cause of fracture. There were no significant 
differences between left and right side. Nine patients had 
normal knee motion range. Patellofemoral joint 
osteoarthritis symptoms were observed in 5 patients, in 3 
of whom were symptomatic associated with patella pain. 
Union was observed in all patients and no case of 
infection had been occurred.  

Statistically, the most common symptom was weakness 
and atrophy in the quadriceps femoris muscles which was 
observed in comparison with healthy muscles (p =0.018), 
but it had no clinical symptoms; while, the irritation 
caused by pins location was observed in 17 patients 
(70.8%), which led to referral and taking out the pins 
(p=0.01) (Table 1), and Bursitis and localized swelling 
were developed in one patient at the distal end of the pins. 
According to Bostrom scoring system, 87.5% of the cases 
had excellent results and the fair results were seen in 
12.5% of patients. 
 
Table 1. Treatment results 
 

Variable                                    N(%) 
Knee motions Without restrictions 9(37.5) 

≥5 degrees  3(12.5) 
6-10 degrees 6(25) 
11-15 degrees 4(16.7) 
16-20 degrees 2(8.3) 

Patello- femoral joint arthritis Mild 2(8.3) 
With osteophytes 1(4.1) 
No arthritis 19(79.2) 

Quadriceps femoris
 weakness  

 muscles 46.1±0.6 24(100) 

Union (months)  
 (Mean±SD) 

167.2±0.61 24(100) 

Removing pin or wire  17(70.8) 
Remaining of pin or wire  7(29.2) 

 

Discussion 
The results of this study suggest that patella fracture is 

associated with a high rate of mending. Fracture led to 
mending in all patients which indicates that the tension 
band technique creates enough strength in fracture 
location. In our study, pin irritation and their taking out 
was also the most common marked symptom which was 

observed in 17 patients. This problem is actually 
inevitable. This side effect may be decreased or removed 
through shortening the location of cutting pin end or using 
Canulated screws. The Patella bone has an important role 
in straightening knee joint and this bone, as a focal point 
of lever and mechanical properties, improves tendon of 
quadriceps femoris muscles as well as patella and 
facilitates knee straightening [2, 3]. At the time of 
fracture, in addition to maintaining the above function, 
this bone can be effective in preventing osteoarthritis and 
joint pain in future [7].  

Several methods have been used to fixate this fracture, 
such as circular cerclage wire around bone, removal of 
part or the entire patella, cortical or cancellous screws as 
well as tension band wiring technique using pin and wide 
wire which accelerates the union by converting tension 
force on the anterior surface into the compression at 
articular surfaces when bending knee in addition to 
allowing early motion to knee [8].  

Several studies have been so far reported in regard to 
knee function following the above procedure in the 
treatment of fractures of this bone. For example, in 20 
cases of surgical treatment of patella transverse or 
comminuted fractures through tension band wiring 
surgery and in 24-month follow-up results, Ozdemir et al. 
reported good results in 55%, moderate in 35% and poor 
results in 10% of cases. In 45 patients with patellar 
fractures, Gumula et al. [9] treated 20 patients with 
tension band wiring, 14 cases with partial patellectomy 
and 11 patients with total patellectomy; and in a follow-
up process during 2-6 years, most of good and excellent 
results were reported in tension band wiring patients. 
According to these authors, the worst results were 
observed in patients who had patellectomy [10]

Mehdi et al. reported the results of treatment of 203 
patella fractures in 200 patients with tension band wiring 
technique in a multi-center study. The mean age and 
follow-up age of patients were respectively 36 and 6 
years. The excellent and good results were observed in 
83% and the fair and poor results in 17% of patients. The 
common side effects in this study were nonunion in 4%, 
loosing pins in 10% and osteoarthritis in 5.8% [11]. 

. 

In 26 cases of patella fracture during 1989-1992, Ndiaye 
et al. treated 18 cases with modified tension band wiring 
technique, 5 cases with tension band and 3 cases with 
circular wire. According to them, the first approach has 
been associated with better results for transverse fractures 
or crushing the middle part of patella [12]. 

Other separate studies conducted by Bostman and Chen 
to treat patella fractures, have reported the results from 
good to excellent in 50 to 80 percent with anterior tension 
band method [13, 14]. 

In a study, Benjamin et al. compared the biomechanical 
properties of four different types of fixation in transverse 
patella fractures and according to them, the modified 
tension band wiring technique had stronger fixation than 
the other methods [14]. In a research study, Burvant et al. 
have compared the strength level of patella fracture 
fixation in three methods of wire, circular wire around the 
bone and tension band wiring and found that the tension 
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band wiring causes stronger fixation and greater stability 
[15].  

Several matters are noteworthy in this study including 
full union in all patients to whom fracture is expected due 
to cancellous nature of bone and rigid fixation. Mild 
atrophy was the most common complication. Although 
this complication had no clinical symptoms, it is 
preventable and treatable from the day after surgery with 
an emphasis on performing physiotherapy and isometric 
exercise by the patient. 

The results indicate that the tension band wiring is 
associated with acceptable results and the patients who 
have undergone surgery had no complaint with specific 
restrictions in regular activities. The main problem was 
related to pin irritation, particularly at the top and bottom 
ends of the bone with bent edge, and had caused localized 
bursitis in a patient.  

However, by removing the pins, patients’ complaints 
were completely eliminated and they were satisfied with 
the results of operation in long-term follow-up (about 6 
years). Patella fracture treatment with open reduction and 
fixation with tension band technique is associated with a 
high rate of union and good results. The most common 

marked complication is local irritation caused by the pins 
ends removing which after the union the symptoms will 
be resolved. Cannulated screws can be used instead of 
pins. In this case, while eliminating the above side effect, 
typically there will be no need for repeated surgery and 
removing the devices. 
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