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Abstract 
Background: Osteosynthesis and partial patellectomy with patellar tendon repair are accepted 

procedures for inferior pole fracture of patella. Fractures of lower end of patella are usually avulsion 

injuries due to forceful flexion of knee against contracted quadriceps muscle. Multiple small fragments 

attached to patellar tendon make the management difficult. We conducted a prospective study of clinical 

and radiological outcome of inferior pole of patellar fractures treated with patellar tendon repair with non 

absorbable Ethibond and circumferential wiring. We compared the results with those of mid patellar 

fractures treated with modified tension band wiring technique. 

Materials: We included all patients with lower pole patella fractures, presented to our department from 

2012 to 2015. We included patients with fracture 34 A1 (b) (extra articular lower pole) and 34C1.3 

(complete articular distal 3rd fracture). These fractures were fixed with Ethibond 5 by making 

transosseous longitudinal drill holes and supplemented with circumferential stainless steel wires. 

Bostman scoring system was used to analyze and assess clinical results. We compared the results with 

midpatellar fractures treated by tension band wiring at the end of follow up period. 

Results: We recruited 21 patients with inferior pole patella fractures. Independent T Test was used to 

compare the means of Bostman scoring, flexion and loss of extension of knee joint between two groups 

of patients. Anterior knee pain and implant loosening was found more prevalent in midpatellar fracture 

treated by tension band wiring technique and required implant removal. There was no significant 

difference between two groups of patients. 

Conclusion: Lower pole patella fracture can be successfully treated by this novel technique of fixation 

with less number of complications. Comminuted lower pole fractures which otherwise needed excision 

may be preserved with this technique. 
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1. Introduction  

Patella plays a significant role in knee motion. Patellar fractures contribute to 1% of fractures. 

Proper understanding of extensor mechanism of knee joint has made preservation of lower 

pole of patella a necessity. It constitutes around 9 to 22 % of operated patella fractures. 

Approximately 5 % of patellar fractures involve inferior pole [1, 2]. Patellar fractures are treated 

by tension band wiring technique a gold standard technique but comminuted fracture of lower 

pole of patella pose a challenge for every orthopaedician. Different treatment options like 

basket plating, separate vertical wiring [3], wiring through cannulated screws, tension band 

wiring, partial Patellectomy are used by different surgeons. Circumferential wiring is an 

affective technique which may be used alone or with other modes of fixations [6]. Osteosynthes 

and partial patellectomy with patellar tendon repair are accepted procedures for inferior pole 

fracture of patella. The main objective of patellar fracture treatment is perfect reduction, 

maintaining extensor lever arm and attaining good range of movement across knee joint. 

Stable fractures with less than 2mm of displacements may be treated conservatively provided 

there is no displacement at 60 degrees of flexion tested under c arm guidance [12].  

Patella gives lever arm around knee joint. Fractures of lower end of patella are usually 

avulsion injuries due to forceful flexion of knee against contracted quadriceps muscle. 

Multiple small fragments attached to patellar tendon make the management difficult. 

https://doi.org/10.22271/ortho.2019.v5.i2o.1473
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Treating a patellar fracture with non absorbable suture 

materials yields equally good result as compared to metallic 

implants like k wire and stainless steel wires [5]. 

The most important factor behind fracture treatment is early 

rehabilitation to avoid contractures of knee joint capsule and 

cartilage degeneration. Maintaining integrity of extensor 

mechanism and early mobilization is the main aim of 

treatment. Lower pole patella fractures are difficult to manage 

as they are multifragmentary in many cases. Recent studies 

have indicated that fiber wire and Ethibond are similar in 

strength to stainless steel wire [7, 8]. We conducted a 

prospective study of clinical and radiological outcome of 

inferior pole of patellar fractures treated with patellar tendon 

repair with non absorbable Ethibond and circumferential 

wiring. In our knowledge this is the first study regarding this 

type of fixation. We compared the results with similar cohort 

of patients with mid patellar fractures treated with modified 

tension band wiring technique. We presumed that there is no 

difference in results of these two groups of patients. We 

assessed patients using Bostman scoring system. 

 

2. Materials and Methods 

The study was conducted in our hospital from 2012 to 2015. 

Ethical committee approval was obtained. We conducted a 

prospective comparative study recruiting all eligible 

candidates after obtaining their consent. 

We included all patients with lower pole patella fractures, 

presented to our department from 2012 to 2015. We excluded 

open fractures, patients with other bone fractures in the same 

limb and stiff knee. We included patients with extra articular 

lower pole and complete articular distal third fractures. A 

patient under general or spinal anesthesia under tourniquet, 

midline incision was put over knee joint. Denuded free bony 

fragments were removed but most of the bone stock was kept 

intact. Vertical drilling was done through patella from 

anterosuperior surface downwards. Ethibond no 5 stitches 

were taken through patellar tendon in Krackow fashion and 

then through distal pole fragments. Kwire was used to make 

small holes in distal patellar fragments through which 

Ethibond were passed using needle. These sutures were taken 

through vertical drill holes in main body of patella. These are 

tied over superior pole of patella. A 1.5 mm SS wire was used 

as circumferential encerclage. It was passed transversely in 

the mass of patellar tendon and taken around lateral border of 

patella, quadriceps muscle and then tightened and buried over 

superolateral pole. Vicryl no 1 was used to repair patellar 

retinacular ligaments. Different steps of surgery are shown in 

figures 1, 2 and 3. 

Static quadriceps and ankle stretching exercises started from 

day one. These patients were followed regularly by 3, 6 

weeks. Long knee braces were used for 6 weeks. Knee range 

of movements started by 3rd week. Partial weight bearing 

mobilization with long knee brace was started from 3rd week 

onwards. Full weight bearing was started at the end of 6 

weeks. Clinical and radiological assessments done every 

month until 3 month then at 6 th months and one year. X rays 

of a patient are projected in figures 4, 5 and 6. We collected a 

cohort of displaced midpatellar fractures treated with 

modified tension band technique. Results of both groups were 

compared at the end. 

We recruited a comparable cohort of mid patellar fractures 

selected by same surgeons. These were treated by open 

reduction and internal fixation with modified tension band 

wiring technique. Immobilization was continued for 6 weeks. 

Knee mobilization was started after plaster removal. Weight 

bearing was allowed. Patients were followed up in the 

department. Fracture union and range of movement was 

assessed. Bostman scoring system was used to analyze and 

assess clinical results. We noted down complications like 

infection, anterior knee pain, implant irritation and resurgery.  

 

2.1 Statistical analysis 

Data was entered in Microsoft excel (Windows 7; version 

2007) and analysis were done in statistical package for social 

science (SPSS) version 16.0 for windows software. Level of 

significance was set as .05. Independent T Test was used to 

compare the means of Bostman scoring, flexion and loss of 

extension of knee joint between two groups of patients. 

Descriptive statistics with cross tables was done to assess the 

complications among these two groups. 

 

3. Results 

We studied 21 patients with inferior pole of fracture patella 

treated by this new technique. History of injury was collected. 

10 patients sustained patella fracture due to slip and fall while 

5 were while fall from height, remaining 6 during road traffic 

accidents. There were 15 male and 6 female patients in this 

group. The complication rate is given table 1. Anterior knee 

pain and implant loosening was found more prevalent in 

midpatellar fracture treated by tension band wiring technique 

and required implant removal. Bostman scoring, knee flexion 

and loss of extension were compared by unpaired T test and 

depicted in table 2. There was no significant difference among 

these groups as revealed by p value >0.05.  

 
Table 1: Complications among two groups of patients. 

 

  Complication 
Total 

  nil Infection implant loosening anterior knee pain 

Cases 
inferior pole fracture 16 2 3 0 21 

mid patellar fracture 9 2 6 4 21 

Total 29 3 6 4 42 

 
Table 2: Bostman scoring, flexion and loss of extension (measured in degrees) compared between two groups. 

 

 Cases N Mean Std. Deviation Std. Error Mean P value 

BOSTMAN 
inferior pole fracture 21 27.29 2.125 .464  

mid patellar fracture 21 26.38 2.061 .450 .169 

Flexion 
inferior pole fracture 21 117.62 8.309 1.813 .108 

mid patellar fracture 21 113.33 8.563 1.869  

Extension 

Loss 

inferior pole fracture 21 1.95 2.156 .470 .617 

mid patellar fracture 21 2.29 2.125 .464  
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Fig 1: Intra operative picture showing separated fracture ends. 

 

 
 

Fig 2: Fracture already fixed with Ethibond and stainless steel wire 

being introduced 

 

 
 

Fig 3: Fracture being fixed with Ethibond and circumferential 

wiring. 

 

 
 

Fig 4: Preoperative x ray of a lower pole patella fracture 

 

 

 

 

 
 

Fig 5: X ray picture at 3 months follow up 

 

 
 

Fig 6: United fracture at one year follow up 

 

4. Discussion 

This study of functional assessment of inferior pole patella 

fractures was done as a prospective study in our institution. 

The assessment period was from 2012 to 2015. We noted 

range of movements, fracture union, and other complications 

like infection, second surgery. We used Ethibond as suture 

material which is found to be strong enough to steel wires by 

biomechanical studies in fixation of patella fractures [5]. Extra 

stability was provided by using circumferential stainless steel 

wire of size 1.5 mm for early rehabilitation and to avoid cut 

out chances over fracture site. The time for bony union was 

around 8 to 9 weeks. 

In an article by Hung LK et al. studied partial patellectomy 

tension band wiring early mobilization. They reinforced the 

bone patellar tendon repair with figure of eight wiring 

attached superiorly to patella and inferiorly to tibia near tibial 

tuberosirly. Early mobilization was started and good result 

achieved by 3 months. Many patients had radiological 

osteoarthritis [9]. Our study has got similarities to this study 

but few differences. We tried to preserve maximum bone 

attached to patellar tendon and reinforced repair with 

circumferential wiring. Radiological osteoarthritis is relatively 

less in our cases. 

Kenneth egol et al. did a comparative study of lower pole 

patella fracture treated with nonabsorbable suture to mid 

patellar fractures fixed with modified tension band wire. 

There was no difference at one year in two cohorts. 

Additionally there was no hard ware related complications in 

inferior pole repaired patients [10]. 
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We added circumferential wiring as an additional support to 

repair which helped in early mobilization. These metallic 

wires were bent, folded and buried inside quadriceps muscle 

and did not cause skin irritation and other complications 

similar to k wire. 

Veselko et al. compared inferior pole patella excision and 

repair to Osteosynthesis with basket plate. The final 

evaluation was based on Patellofemoral score and 

measurement of patellar height radio graphically. There was 

significant difference in both groups concluding that 

Osteosynthesis had good outcome [11]. 

In a retrospective comparative study of inferior pole patella 

fracture treatment with basket plate in comparison to partial 

patellectomy, Matejcic et al. found excellent results with 

former method. Basket plates resulted in good osseous 

consolidation and early mobilization. There was significant 

difference with respect to level of activity, knee pain, and 

range of motion, muscular atrophy, muscular strength and 

patellofemoral score [12]. In our part of country availability 

and cost of basket plate may be a constraint. Our study 

evaluated the results of simple technique with cheaper and 

easily available stainless steel wire along with monofilament 

suture which yielded good functional and radiographic results. 

A study conducted by Hyung Keun Song et al. did a clinical 

and biomechanical study comparing the results fixation by 

separate vertical wiring alone and combined technique of 

cerclage plus vertical wiring. They came out with the result 

which estimated the loads to failure for separate wiring and 

combined technique were 216.4±72.4 N and 324.9±50.6 N, 

respectively. Their findings showed enough evidence to show 

that combined technique provided strong construct for 

protected early exercises of knee joint and successful healing 
[13]. New options like anchor suture fixations did not prove to 

be superior except for operational time in comparison to 

partial patellectomy. 

This study combines the advantage of two fixation devices 

like braided suture material with circumferential steel wire. In 

our knowledge this is the first article presenting the results of 

circumferential wiring and suturing combination for inferior 

pole patella fractures. This provided a stable construct to start 

knee mobilization and weight bearing. This prospective study 

helped us to investigate the time for bony union in both group 

of patients. A long term study is required to know the 

patellofemoral osteoarthritis in these patients. A multicentre 

study with more patients is essential to substantiate benefits of 

this treatment method.  

 

5. Conclusion 

Lower pole patella fracture can be successfully treated by this 

novel technique of fixation with less number of 

complications. Comminuted lower pole fractures which 

otherwise needed excision may be preserved with this 

technique. The results are comparable to midpatellar fractures 

treated by modified tension band wiring.  
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