
PMJN
Postgraduate Medical  

Journal of NAMS

7

Original Article
Volume 26 | Number 1 | Jan-Mar 2026

Functional outcome of minimally invasive modified tension band wiring in 
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ABSTRACT
Introduction: Patella fractures are one of the most common types encountered by an orthopedic surgeon. It 
continues to pose problems being intra articular, and subjected to continuous deforming forces from muscles. The 
study is aimed to assess the functional outcome of minimally invasive modified tension band wiring in transverse 
patella fracture.

Methods: This was a prospective observational study, done at a tertiary care hospital. This study included adult 
patients in the age group 18 to 60 years, with displaced transverse fracture of patella treated by minimally invasive 
modified tension band wiring. Patients with comminuted fractures, open fractures, established knee deformity, and 
associated ligamentous injury were excluded from this study. They were followed up at 2nd, 4th , 8th , 12th  and 
24th  weeks post-operatively to record Reich and Rosenberg grading, pain score, range of motion and features of 
radiological union.

Results: Total of 30 patients were enrolled in this study. The incidence was high in the age group of 31-40 years.  The 
mechanism of injury was indirect in 21 cases and direct in 9 cases. Majority of patients 28 (93.3%) had their clinical 
union in less than 8 weeks and only one (3.3%) had complication with superficial wound infection. Based on the Reich 
and Rosenberg criteria for movement at the end of 24th weeks, our results were graded as excellent in 16 cases 
(53.3%), good in 8(46.7%) cases, and none had fair or poor outcome. Similarly, mean pain score at 2nd, 4th,  8th , 12th  
and 24th  weeks of follow up  is 3.04±0.54,  2.1±0.56, 0.87±0.27, 0.49±0.18 and 0.14±0.1, respectively. Mean range of 
motion at 2nd,4th , 8th , 12th  and 24th  weeks of follow ups are 65.83±7.08, 83.66 ± 9.6, 133.83 ±.64, 135.83±5.03 and 
137.33±3.13 degrees, respectively with significant improvement in range of motion. A total of 93.3% (28) of patients 
had radiological union before 8 weeks and 6.66% (2) patients had radiological union after 8 weeks.

Conclusion: Fixation of transverse patella fracture with modified tension band wiring gives good union within 2 
months with low complication rates.

Keywords: cerclage, outcome, patellar fracture, tension band wiring. 

INTRODUCTION
Patella fractures are one of the most widely recognized 
ones experienced by an orthopedic surgeon.1 Different 
fixation strategies have been implemented like, 
circumferential wiring or tension band wiring using the 
Kirschner wire, wires with variable results.2 The tension 
band wiring(TBW) is considered a treatment of choice; 
however, it requires large surgical incision, making it 
higher risk of postoperative complications like wound 

complications or pain.2 The utilization of modified 
technique with  use of buried fragmentary screws and 
wires may give better outcomes in term of union time 
and decreased wound complications with better patient 
compliance overcoming the limitations of the TBW.3 This 
minimally invasive method provides stable fixation, allows 
early motion, with less injury to extensor mechanism, less 
hospital stay and reduced cosmetic problem in the scar.4 

Hence, the aim of this study is to assess the functional 
outcome of minimally invasive modified Tension Band 
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Wiring (mTBW) in transverse fracture of patella among 
patients. 

METHODS
It was a prospective observational study conducted 
at National Academy of Medical Sciences (NAMS), 
Kathmandu Nepal after ethical clearance taken from the 
Institutional review board of NAMS (Reference number: 
761/082/083). The informed consent was obtained from 
the patient. Total sampling of the cases who underwent 
minimally invasive mTBW were taken.  The duration of 
study was one and half year from July 2016 to January 
2018, with six months of follow up. This study included 
adult patients in the age group 18 to 60 years, with 
displaced transverse fracture of patella treated by 
minimally invasive modified tension band wiring. Patients 
with comminuted fractures, open fractures, established 
knee deformity, and associated ligamentous injury were 
excluded from this study. The surgical technique used was 
according to the description of Cho et al in 2015.3 (Figure 1) 
Patients were immobilized with knee brace for two weeks. 
Regular dressing was advised with suture out on end of 
second week. They were followed up at 2nd, 4th , 8th , 12th  
and 24th  weeks to record Reich and Rosenberg grading4, 
Visual Analogue Scale(VAS)5 score, range of motion and 
features of radiological union. The radiological union 
was considered when there was continuity of cortices  
and evidence of the trabecular bone growing across the 
fracture line seen on the X ray image with patient with 
clinically no pain or tenderness as defined by Tian et 
al.5 The union was confirmed by at least two orthopedic 
surgeons if there was dispute it was resolved by a third 
senior orthopedic surgeon.

Data was collected on proforma, afterwards was entered 
on the MS Excel 2010. Descriptives were reported with 
the use of mean, standard deviations and percentages 
which was also calculated on MS Excel 2010.

Figure 1: The picture of the surgical procedure performed 
with the intraoperative, fluoroscopic and postoperative 
X ray image.

RESULTS
Total 30 cases fulfilling the inclusion criteria were studied, 
where 19 (63.33%) were male and 11 (36.67%) were 
female with male to female ratio approximately 3:2. The 
mean age was 33 + 3.2 years.

Pain score Pain score (VAS) was recorded at each follow 
up. The mean pain score at first follow up at 2 weeks was 
3.04±0.54 and at 4 weeks was 2.1±0.56. The pain score 
gradually improved in successive follow up at 8th, 12th 
and 24th weeks with mean of 0.87±0.27, 0.49±0.18 and 
0.14±0.1 respectively. (Table 1) There was significant 
improvement in range of motion while comparing with 
the previous follow up. 

Table 1: The VAS score and range of motion(ROM) 
in different follow up periods.
Follow up 
(Weeks)

Visual Analogue 
Scale  Score
(mean + SD)

Range of Motion 
(degrees)
(mean + SD)

2 3.04±0.54 65.83 ±7.08 
4 2.1± 0.56 83.66 ± 9.6
8 0.87±0.27 133.83±9.64
12 0.49±0.18 135.83±5.03
24 0.14±0.1 137.33±3.13

There was significant improvement in grading in terms of 
range of motion. Out of 30 patient excellent results were 
found in 20 patients (66.7%). (Table 2 ) Eight patients 
(26.7%) had good results at various follow up. And 2 
patients (6.7%) were found to have fair results. 28 patients 
(93.3%) did not complain of pain at 24th week follow up. 
Only two patients (6.7%) found to have mild pain.
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Table 2: Reich and Rosenberg Grading in Terms of Range of Motion and VAS score. 

Reich & Rosenberg grading Follow ups 
4 weeks 
n (%)

8 weeks 
n (%)

12 weeks
n (%)

24 weeks 
n (%)

Range of motion Excellent 0 9(30%) 11(36.7%) 16(53.3%)
Good 0 20(66.7%) 19(63.3%) 14(46.7%)
Fair 25(83.3%) 1(3.3%) 0 0
Poor 5(16.7%) 0 0 0

VAS score None 0 0 28(93.3%) 30(100%)
Mild 4(13.3%) 8(26.7%) 2(6.7%) 0
Moderate 26(86.7%) 22(73.3%) 0 0
Severe 5(16.7%) 0 0 0

A total of 28 (93.3%) of patients had radiological union 
before 8 weeks. Only 2 (6.66%) patients had radiological 
union after 8 weeks. One (3.3%) case superficial wound 
infection, which subsided with regular dressing and topical 
antibiotics.

DISCUSSION
Patella fracture is a common in the adults and with 
prevalence of around 1% of every trauma patient. In 30 
cases of our study 93.3% had radiological union before 
post operative 8th week and with all cases achieving good 
to excellent range of motion by last follow up. 

The commonest age group was 31-40 years accounting for 
50.0%. Mean age of our patients was 33 + 3.2 years. The 
findings were similar to study be Naveen et al., Cho et al 
and Chiang et al, the mean age were 44.6 +13.6, 45 and 
56.6 ±14.7 years respectively.3,6,7 Majority of the patients 
(93.3%) had features of radiological union before 8 weeks. 
The study by Rathi et al reported radiological union by 8 
weeks, comparable to our study.8 In the study by Muller et 
al, all fractures united within 8 weeks (mean 7.2 weeks).9 
In study done by Naveen et al, union time was 10.1 .77 
±1.9 weeks, which though is longer than ours but does not 
vary largerly.6 In the study done by Cho et al, radiological 
union was within 7.3 weeks.3 The union time was 10.8 
±1.3 weeks in the study done by Chiang et al.7

The functional outcome as given by Reich and Rosenberg, 
16 (53.3%) patients had excellent outcomes, 14 (46.7%) 
had good outcome at 24th week follow up in our study. In 
the investigation done by Rathi et al, 102(out of 107) had 
excellent outcomes which is higher than our study which 
may be due to larger number of cases enrolled in their 
study.8 In the examination done by Mao et al 30 (out of 31) 
accomplished excellent outcomes.9

Sharma et al studied on percutaneous tension band 
wiring for minimally displaced fractures of the patella. 

Good outcome was observed in their study too, showing 
effectiveness of the percutaneous method.6 Turgut et.al 
did percutaneous, arthroscopic-assisted osteosynthesis 
of patellar fractures associated with skin abrasions and 
lacerations in 11 patients.10 Good outcome was achieved 
showing the use of these techniques even in the open 
fractures, but we had excluded the compound fractures 
so further study with open fracture is needed. Good 
outcome was reported using minimally invasive technique 
by Levack et al also.11 Curtis et al. compared modified 
tension band technique with the combination of cerclage 
wiring and tension band in cadaveric experiments in 10 
knees to study the strength of two methods of internal 
fixation for a fractured patella. The repairs were stressed 
to failure. He concluded that the combination of cerclage 
and tension band wiring proved to be significantly stronger 
and was recommended its use.12

However, there were some limitations like small sample 
size and single center study. The outcome was not 
compared to normal open methods usually employed 
which could have given better understanding of the 
effectiveness of the procedure. 

CONCLUSIONS
Fixation of transverse patella fracture with modified 
tension band wiring gives good union within two months 
with low complication rates.
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