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Abstract: Background: Distal end radius fractures are the most common upper extremity fracture. The aim of the study was to assess 

the functional outcomes of distal end radius fractures managed with JESS external fixator in different age group. Material and 

Methods: A total of 30 patients with intra- articulate distal end radius fracture were treated with Joshi’s External Stabilization System 

from 2019 to 2020. The patients were followed up at 2 weeks, 8 weeks, 6 months and 1 year after the surgery. The assessment of pain, 

range of motion, grip strength and activity were assessed at 6th month and 1year follow up and scored according to Green and O’Brien 

scoring system. Results: The good and/or excellent results were found in 80% of cases. We observed that patients with age less than 45 

years had greater prognosis as compared to patient with more than 45 years of age. Final outcome was also found better in males as 

compared to females at 6 month and 1 year post operatively. Conclusion: JESS is a cost-effective technique and a good option 

indisplaced distal end radial fractures.   
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1. Introduction 
 

Distal end radius fractures are the commonest fractures [1-

3]. Increasing incidence of these injuries may be attributed 

to an ageing population (osteoporotic fractures) and the 

growing participation in outdoor pursuits (higher energy 

fractures) [4, 5]. Whereas a large number of these fractures 

are managed nonoperatively, the number of patients who 

undergo surgical management is considerable. Displaced 

fractures are treated surgically by various methods like 

percutaneous pin or screw fixation, open reduction, and 

internal fixation with plate and screw, locking plate and 

screw fixation, and intramedullary nailing and external 

fixation.  

 

Illizarov in 1960[6] proposed the biologic law of tissue 

histogenesis of bone, muscle, nerve, and skin occurring 

when the tissues are put to stretch gradually. But the 

fixators he used were constrained, bulky, using tensioned 

wires, needing enough strength in the bones to hold them 

and technically demanding. On the same principle Joshi et 

al. devised a simple external fixator (Joshi’s external 

stabilization system [JESS]), in the early 1990s which is 

cost effective, easily applicable, light weight, and needs 

minimum number of instruments for application [7-9].Since 

then it has been used for treatment of post-burn contractures 

of the hand and wrist [10], inter phalangeal joint 

contractures in leprosy[11], intra-articular distal radial 

fractures[12], idiopathic clubfoot [13], hand trauma and its 

sequels [14], calcaneal fractures[15], and Congenital 

Talipes EquinoVarus [16,17].  

 

The present study was conducted to study the functional 

outcome of patients treated with JESS for displaced distal 

end radius fractures.  

 

 

 

 

2. Material and Methods 
 

This study was performed between 2019 and 2020 on 

patients with displaced distal end radius fractures visited at 

Department of Orthopaedics, SMIMER, Surat. Patients with 

any other associated injury/fracture, bilateral distal radius 

fractures, open fractures of distal radius and associated head 

injury were excluded from the study. Written informed 

consent was taken from all the patients.  

 

Joshi’s External Stabilization System: JESS Distractor is 

a system based on ligamentotaxis of distal end radius 

fractures management. JESS consists of application of total 

of 4 pins in radius and 2
nd 

metacarpal connected by serrated 

connecting rod with provision for distraction. 1
st
two 3.5 mm 

Schanz pins were applied in radius 2-3 cm proximal to 

fracture. Then two 2.5mm Schanz pins are applied in 

2
nd

metacarpal through JESS distractor holes. All the pins 

were checked under image intensifier. Distraction and 

acceptable reduction was achieved and confirmed in image 

intensifier. 

 

Guidelines for acceptable closed reduction taken were [18]:  

1) Radial inclination: greater than or equal to 15 degrees  

2) Radial length: less than or equal to 5 mm shortening  

3) Radial tilt: less than 15 degrees dorsal or 20 degrees 

volar tilt  

4) Articular incongruity: less than 2 mm of step-off  

 

 

All the screws and clamps were tightened and stability 

checked. Post op Xray was taken. Patient was given IV 

Antibiotics for 1 day and oral for 5 days. Active finger 

mobilization was started 1
st
post op day. Patient was 

discharged on 3
rd

day and pin tract care was explained to 

patient. Patient was followed up at 2 weeks to check for pin 

tract discharge or loosening. At 8 weeks postop X-ray was 

taken and then distractor removal was done. Then follow up 

was done at 6 months and 1 year to check for progress and 
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final outcome. Outcome of patient was assessed using 

Green and O’Brien Scoring system at 6
th

 month and 1 year 

post op. The final score of 80-89 was considered as good 

results and 90-100 were considered as excellent results.  

 

Statistical analysis: All the data were analyzed using 

SPSS(Statistical Package for the Social Sciences) 20. 

The scores at 6
th

 month and 1 year were compared using 

two-sided paired sample t test. Score in different age groups 

and gender were compared using student t test. P value less 

than 0.05 were considered as significant.  

 

 
Pre op Post op 

 

 
1 month follow up 

 

3. Results 
 

A total of 30 patients of displaced distal end radius fracture 

were treated with JESS during the study period. Out of 30 

patients 16(55.6%) were female and 14(44.4%) were male. 

The mean age of patients was 40.07±13.37 years. Mean 

interval between injury and surgery was 2.5 days. The 

average operative time was 32 minutes (range: 25–46 

minutes). Mean duration of JESS application was 8 weeks. 

Mean time of radiological union was 8 weeks. Two patients 

developed Pin tract infection which was managed 

successfully by antibiotic treatment. Swelling, inflammation 

and occasional pain was observed in 4 patients. 

 

The good and/or excellent results were found in 80% of 

cases. There was significant decrease in pain and increase in 

range of motion (ROM), grip strength and activity at 1 year 

when compared to 6 months. 

 

We compared the scores between two different age groups 

(Group 1 with less than 45 year and group 2 with more than 

45 years). We observed that the only 54.2% of patient in 

group 2 had good or excellent result as compared to 86.6% 

in group 1. We observed there was significant difference in 

Pain, ROM, Grip Strength, activity and final score in these 

two groups.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                               Pre op                                              Post op 

 

The mean post-operative final Green and O’Brien Score as 

assessed at 6 month was 65.5±21.9 in females and 

83.44±12.79 in males (P value<0.0001). Both females and 

males showed significant improvement in function over the 

1-year follow-up (P<0.0001). At 1 year, the mean score was 

79.5±14.92 in females as against 93.28±7.68 in males. 
 
 

Paper ID: SR21222095156 DOI: 10.21275/SR21222095156 1260 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2019): 7.583 

Volume 10 Issue 2, February 2021 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

  At 6 months  At 1 year  
P  

value  

95% Confidence  

Interval of the  

Difference  

Lower  Upper  

Pain  19.17±5.56  21.67±3.56  0 -3.506 -1.494 

ROM  16.53±6.85  21.46±5.13  0 -6.185 -3.676 

Grip Strength  16.67±5.93  19.72±5.81  0 -4.033 -2.078 

Activity  21.11±5.05  22.78±2.89  0 -2.549 -0.785 

Final Score  73.47±20.42  85.36±13.99  0 -14.855 -9.45 

 

4. Discussion 
 

Different types of fractures may occur due to the anatomy of 

the distal radiusand the effects of forcesin different 

directions. It is not feasible to have a successful outcome 

using the same approach and materials for different types of 

fractures [19].  

 

Many external fixation devices are described to achieve 

reduction and fixation of the fragments without loss of 

position and acceptable functional results [20]. The 

ligamentotaxis is the basic principle used by external 

fixation [21]. Prolonged rigid immobilization of the wrist in 

an external fixator leads to decreased blood supply to bone 

and soft tissues and causes periarticular fibrosis. This leads 

to osteoporosis, poor motion, and compromised functional 

outcome. Often, intense physiotherapy is required to 

rehabilitate these patients [22]. 

 

The early mobilization of the wrist leads to normalization of 

blood supply, hastened functional recovery, earlier 

resolution of wrist swelling, and decreased joint stiffness 

[23]. The dynamic external fixators have been developed to 

provide mobilization of the wrist while reduction and 

fixation are maintained [22] . JESS fixator application in our 

study allowed sound fracture union with functional mobility 

in our study. Our study reflects a typical experience from the 

semi urban parts of India where different patient factors 

have to be considered when choosing the best available 

treatment. Treatment advised should be based on the best 

evidence, however patient preferences and cost effectiveness 

should be considered in choosing the final treatment. Our 

results shows good and/or excellent results were found in 

86.6% of cases with age less than 45 years. In conclusion 

JESS is a good option in patients with displaced distal end 

radial fractures.   
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