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Abstract: 
Background: Distal radius fractures are one of the most common injuries treated by an orthopaedic surgeon, 
accounting for approximately one sixth of all fractures. Due to increase in incidence of high velocity trauma, the 
injury is seen occurring in young patients more often. A displaced fracture deranges the wrist anatomy causing 
deformity and loss of function at the wrist joint.   
Objectives: To Study the clinical outcome of intra and extra-articular fracture of distal end of radius treated 
with open reduction and internal fixation by plating through a volar approach.  
Material and Methods: Our study was a hospital-based study conducted during the Two Years. At PMCH, 
Patna. A total of 30 patients who visited the OPD or ER of our hospital, diagnosed with distal radius fracture 
and met the said criteria were included in the study. They were treated with ORIF with a volar plate. They were 
followed up and clinical and radiological outcomes were evaluated.  
Conclusion: From this study we conclude that ORIF with volar plating can provide good clinical and functional 
outcome in distal radius fractures. Anatomical reduction of the fracture fragments is the key in achieving good 
results.  
Keywords: Distal radius fracture, ORIF, volar plating 
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Introduction

There is an increase in the incidence of fracture of 
distal radius with the increase in life expectancy and 
also in young due to increased incidence of road 
traffic accidents and sports related trauma. [1] They 
account for approximately one sixth of all fractures 
seen and treated. [2] 

The ultimate goal of outcome [3] in these fractures 
has frequently been revisited as newer methods of 
treatment have been developed. The preservation of 
integrity of the three columns of distal radius, each 
with distinct function, restores radial length, radial 
tilt angle and congruity of articular surfaces for 
good functional results [4,5] in the form of normal 
anatomy with early functional recovery, full and 
painless motion of the wrist and prevention of late 
osteoarthritis. [6] 

With ongoing controversies and differences regard-
ing the optimal surgical treatment for unstable dis-
tal radius intra and extra articular fractures, [7] 
methods like percutaneous direct pining, external 
fixator and internal fixation with plates and screws 
do not have standard protocols or definitive indica-
tions. Moreover they have their own complica-

tionsranging from infection to superficial nerve neu-
ropraxias, [8] a cumbersome external frame, pin 
track infection, pin loosening and loss of fracture 
reduction, neuropathies involving the radial and 
median nerves, tendon rupture, metacarpal frac-
tures, reflex sympathetic dystrophy and non-union. 
[9] ORIF with plate osteosynthesis promises to be a 
good option allowing accurate fracture reduction 
and early mobilization. Hence this study is in-
tended to analyse the clinical outcome of open 
reduction and internal fixation of fractures using 
volar plate and screws. 

Material and Methods 

Prospective study, Our study is a hospital based 
study conducted in Patna Medical College and 
Hospital Patna, Bihar. Study duration of Two 
Years. Patients attending to the Department of Or-
thopaedics in PMCH Patna, who are diagnosed 
with distal radius fracture, and fulfilling the said 
criteria and willing for the surgery & study, will be 
included in the study. 

A total of 30 patients were included in the study. 
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The initial basic details of those patients who fulfil 
the basic criteria’s for the study will be collected 
from the patient and patient’s attendant who visits 
the department of Orthopaedics at PMC Hospital 
along with the patient. Case history will be recorded 
in a specially designed Case Record Form (CRF) 
by taking history of illness and by doing detailed 
clinical examination, radiological examination and 
relevant investigations. Finally after the diagnosis 
patients are selected for the study depending on the 
inclusion and exclusion criteria. Post operative 
evaluation of clinical and functional outcome using 
the demerit system of gartland and werley with 
sarmiento et al s modification will be done. Post 
operatively all the cases are followed for the mini-
mum period of 12 months, at 6 weeks, 6 months 
and 12 months. Results are analyzed both clinically 
& radiologically using appropriate statistical meth-
ods. 

Inclusion Criteria 

Patients with intraarticular and extraarticular distal 
radius fractures. 

Patient aged more than 18 years. 

Exclusion criteria 

Open fractures 

Fracture beyond 3 cm from distal articular 
surfaces of radius (diaphyseal extension). 

Fractures with history of trauma > 3weeks. 
Associated Carpal fractures. Neurovascular injury. 

After admission to the hospital, a careful history 
was taken from the patients and / or relatives to 
reveal the mechanism of injury and the severity of 
trauma. Patients were thoroughly examined for 
their general condition, associated systemic diseas-
es and associated injuries were noted. All the find-
ings were recorded in the patient proforma. All 
patients given adequate analgesics and the injured 
wrist was immobilised in a radio-opaque 
splinttemporarily. They were evaluated with plain 
radiographs of the wrist and forearm, AP and lat-

eral views. They were classified based on Fryk-
mann’s classification of distal radius fractures. 
Once evaluated they were immobilised in a below 
elbow volar slab for volar barton fractures and 
above elbow slab for unstable fractures, Using 
Henrys volar approach to the wrist, incision taken 
over the FCR tendon or just lateral to it. FCR 
sheath was opened. Plane created between the bra-
chioradialis and the FCR. The FCR and the median 
nerve were retracted medially. The radial artery 
along with the brachioradialis was retracted lateral-
ly, exposing the pronator quadratus muscle. The PQ 
muscle was elevated from its radial origin and 
reflected ulnarly to expose the distal radius. The 
volar aspect of the radius was exposed subperioste-
ally 

The average number of distal radius fracture volar 
plating being done in our OT is about 15-16 cases 
per year. Our study period is of 2 years duration. 
Minimum of 30 cases satisfying the inclusion and 
exclusion, including a minimum 1 year of postop-
erative follow up period will be included in the 
study. 

Results 

A total of 30 patients were included in the study. 
Among them 24 patients completed the intended 
one year follow up. The other 6 patients were fol-
lowed up for a period of at least eight months. 
Patients were evaluated in terms of clinical out-
come and by radiological parameters. Gartland 
and Werley scoring has been used to assess the 
functional scoring of 30 patients. Radiological 
outcome was measured according to Sarmiento’s 
modification of Lind Storm Criteria. The data 
obtained was analyzed to study the final clinical 
and functional outcome, correlation between clin-
ical and radiological outcome, incidence of com-
plications, correlation between age and clinical 
outcome, correlation between Frykmann’s classi-
fication and clinical/radiological outcome. 

Table 1: Sex wise distribution of patients 
Sex No of patients % of patients 
Male 25 83.33 
Female 5 16.67 
Total 30 100.00 

A total of 30 patients were analysed. 83.33 % (25) of them were males and 16.67% were females. 
 

Table 2: Age wise distribution of patients 
Age groups No of patients % of patients 
<=30yrs 10 33.33 
31-40yrs 12 40.00 
>=41yrs 8 26.67 
Total 30 100.00 
Mean age 36.23 
SD age 10.39 
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Age wise distribution showed that 33.33% of the patients were among the age group between 18 and 30. 40% of 
them were between the age of 31 and 40. 26.67% of them were over the age of 40 years. 

Table 3: Mode of injury wise distribution of patients 
Mode of injury No of patients % of patients 
RTA 25 83.33 
Fall from height 1 3.33 
Slip and fall 4 13.33 
Total 30 100.00 

83.33% of the injuries occurred due to road traffic accidents. 13.33% of them slipped and fell injuring the 
wrist and one patient fell from a height (3.33%). 

Table 4: Implant status wise distribution of patients 
Implant status No of patients % of patients 
Locking 27 90.00 
Non locking 3 10.00 
Total 30 100.00 

A fixed angle locking plate was used in 27(90%) patients and a non-locking buttress plate was used in the 
remaining 3(10%) of them. 

Table 5: Clinical results - distribution of patients 
Clinical results No of patients % of patients 
Excellent 15 50.00 
Good 13 43.33 
Fair 2 6.67 
Total 30 100.00 

When the results were analysed 50% of the patients had excellent result as per the Gartland and Werley demerit 
scoring system, 43,33% of the patients had good results and 6.67% of them had fair results. 

Table 6: Incidence of complications 
Complications No of patients % of patients 
Arthritis 1 3.33 
Implant failure 1 3.33 
Nil 28 93.33 
Total 30 100.00 

Among the 30 patients studied one of them had arthritic changes and one of them had an implant failure 
 

Table:7 Weight agreement between clinical and radiological results by kappa statistic 
Agreement Expected Agreement Kappa Std. Err. Z-value p-value 
93.33% 71.67% 0.7647 0.1611 4.7500 0.0001* 

*p<0.05 

The correlation between the radiological and the clinical outcome was made using kappa statistics, which 
showed a 93.33% agreement between the two and with a p value of 0.0001. 

Table 8: Association between clinical results with status of implant 
Result-clinical Locking % Non locking % Total % 
Excellent 13 48.15 2 66.67 15 50.00 
Good 12 44.44 1 33.33 13 43.33 
Fair 2 7.41 0 0.00 2 6.67 
Total 27 100.00 3 100.00 30 100.00 
Chi-square=0.4842 P = 0.7851 

Chi square test applied to study the correlation of implant used and the clinical outcome showed a p value of 
0.7851 
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Table 9: Association between radiological results with status of implant 
Radiological -clinical Locking % Non locking % Total % 
Excellent 13 48.15 2 66.67 15 50.00 
Good 14 51.85 1 33.33 15 50.00 
Fair 0 0.00 0 0.00 0 0.00 
Total 27 100.00 3 100.00 30 100.00 
Chi-square with Yates's correction = 0.0001 P = 1.0000 

Chi-square test applied to correlate the implant used and the radiological outcome. The p value was 1.0. 
 
Discussion 

Distal radial fractures are one of the most common 
injuries encountered in orthopaedic practice. Up 
until a few decades ago, distal radius fractures were 
usually regarded as ‘Colles’ fracture. The treatment 
was mainly manipulation and casting, proposed by 
Abraham Colles’ in 1814 [10], however they would 
heal with a deformity but with acceptable function-
al deficits. The expected and acceptable outcome of 
the fractures would be based on various factors 
such as age of the patient, occupation and hand 
dominance. Fracture union is no longer the only 
goal, as the restoration of normal anatomy with 
early functional recovery, and restoration of full 
range of motion of wrist and forearm are the ulti-
mate goals of treatment. With better understanding 
of the various fracture types, classification such as 
Frykman [11], Melone [12], and AO [13] were de-
veloped. There was a need for better modality of 
treatment according to individual fracture pattern to 
obtain better functional results. 

The different modalities of treatment 
available, although usually dictated 
by fracture pattern itself are; 

• Closed reduction and casting (non-operative) 
• Closed reduction and fixation with percutane-

ous pinning(k-wires) 

• External fixation 
• Open reduction and internal fixation with 

plates and screws. 

Our study was a prospective study into determining 
the clinical outcome of distal radius fractures fixed 
with volar plating. The objective was to determine 
the clinical, functional and radiological outcome of 
distal radius fractures fixed with volar plating and 
to analyse the possible correlation between 
them.Both intra and extra articular fractures of the 
distal end of radius were included in the study. 
However there were only 2 extra articular fractures 
among 30 patients studied. All fractures in our 
study were approached using the Henry’s volar 
approach to the distal radius and fixed with either a 
fixed angle locking plate or a non- locking buttress 
plate. The clinical-functional outcome in our study 
was assessed by Gartland and Werley demerit scor-
ing system. The scoring system consists of sub-
scales that evaluate objective findings, subjective 
assessment in addition to complications and residu-
al deformity [14,15]. The radiological outcome was 
assessed based on Sarmiento et al modification of 
the Lind Storm criteria. It takes into account the 
radial inclination, radial length, residual dorsal (ra-
dial tilt) and residual deformity [16]. 

Comparison Of Mechanism of Injury 
Study High Velocity Injury Low Velocity Injury 
Gruber et al (Austria) 8 46 
Jesse B. Jupiter et al. (USA/Switzerland) 64 86 
Tamara D. Rosental et al. (Austria) 8 33 
P. Ravi Shankar et al. (India) 20 4 
Our study 26 4 

 
The mean age of patients in our study was 36.23 
years with highest demographical distribution was 
between 31 to 40 years (12) (40%). And another 10 
patients were below 30 years of age. The western 
studies showed a higher mean age group (51 to 68 
years) and the Indian studies including our study 
showed a lower mean age group (36 to 39 years). 
This maybe because the most common mechanism 
of injury Indian studies was high velocity injury 
(RTA).83.33% of the patients in our study were 
males and 16.67% were females. This might be 
correlated to the mode of injury, RTA being the 
most common mode of injury at 83.33%, most of 
them were due to motorcycle accidents. The asso-

ciation between age and clinical outcome based on 
Gartland and Werley criteria was analysed using 
chi square test. Patients were divided into three age 
groups. 30 years or less, 31 to 40 years, 41 or more 
years. The chi square value was 2.963 and P value 
was 0.564. Hence there was no statistically signifi-
cant association between age and clinical outcome 
in our study. 

The chi square value for association of type of frac-
ture based on Frykmann’s classification and clini-
cal outcome was 1.131 and the P value was a statis-
tically insignificant 0.980. Association between 
type of fracture and radiological outcome had a chi 
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square value of 2.8 and P value of 0.423, which 
was again statistically insignificant. Hence we did 
not find any correlation between type of fractures 
and clinical or radiological outcome. 

Conclusion 

Distal radius fractures occur most commonly 
among the young adults, who are of the working 
age group. There has been a change in de-
mographics, with high velocity trauma i.e RTA 
being the most common mechanism in our geo-
graphical distribution. Perhaps that is also the rea-
son why males are injured more often than females. 
There is a strong correlation between the radiologi-
cal results and the clinical-functional outcome in 
our study group, who have undergone open reduc-
tion and plate osteosynthesis. However, we did not 
find any statistically significant association be-
tween age, type of fracture and clinical and radio-
logical outcome. 
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