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ABSTRACT 
 

Introduction: The distal end radius fracture is a common fracture type and represents about one 
sixth of all skeletal fractures. They commonly occur in young males and older females. In young 
adults it is more common to see a fracture of the Intra-articular component in distal radius, probably 
due to high-energy trauma such as road traffic accidents. The patient may come with symptoms of  
pain and swelling around the wrist, sometimes with deformity around the wrist or tenderness at an 
area with no obvious deformity. 
Objectives: To analyse the various treatment methods and their outcomes. 
Materials and Methods: It is a retrospective study conducted on the distal end of radius fractures 
by the orthopedic department of Saveetha Medical College and Hospital in the years 2018, 2019 
and 2020. All the patients were examined both clinically and radiologically. Anteroposterior (AP) 
and lateral views of the wrist joint on both sides were obtained at the time of injury presentation. 
Fractures were classified according to the AO classification and anatomical features like the 
presence of dorsal tilt, radial shortening and loss of radial inclination are also assessed using the 
Sarmiento’s modification of Lindstrom Criteria. 
Results: Anatomical results evaluated according to Sarmiento’s modification of Lindstrom criteria 
showed excellent results were more frequent with open reduction and internal fixation techniques 
but the most frequently used treatment modality is closed reduction and cast immobilisation.  
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Conclusion: There is no customised treatment for all distal end of radius fractures hence the 
treatment depends on various factors like the fracture type, characters, patient’s demands and the 
surgeon’s preference. 
 

 
Keywords:  Distal end of radius fractures; Sarmiento’s modification of Lindstrom criteria; POP casting; 

volar plate.   
 

1. INTRODUCTION 
 
The distal end radius fracture is a common 
fracture type and represents about one sixth of 
all skeletal fractures hence it is important to 
understand the injuries, their treatment and 
complications. Initial assessment including the 
mechanism of injury, presence of any associated 
injuries and appropriate radiological investigation 
and evaluation is essential for the appropriate 
treatment of these fractures. They are most 
commonly seen in young males and older 
females

 
[1,2]. 

         
The distal end of radius fractures were first 
described by Abraham Colles after whom the 
Colles fracture was named. In the young adult 
population, it is more common to see a fracture 
of the Intra-articular component in distal radius, 
probably due to high-energy trauma such as road 
traffic accidents. High-energy injuries often lead 
to shorn and impacted fractures of the articular 
surface of the distal end of the radius with 
displaced fracture fragments. In the older age 
group the most common fracture pattern seen is 
the extra-articular type probably occurring due to 
fall on outstretched hand weakened probably by 
osteoporosis. 
         
The patient may complain of pain and swelling 
around the wrist, sometimes with deformity 
around the wrist or tenderness at an area with no 
obvious deformity. There may even be 
numbness due to nerve compression or may also 
come with severe pain and sensory deficits 
which points towards compartment syndrome.  
        
The purpose of this study was to evaluate the 
different recoveries by radiological evaluation in 
patients treated with different methods of 
treatment like: 
 

a) Closed reduction and Plaster of Paris 
(POP) cast 
b) Ligamentotaxis (External Fixator)  
c) Open reduction and internal fixation 
(ORIF) with a volar plate. 

 

2. METHODS AND MATERIALS 
REQUIRED 

 
It is a retrospective study on the distal end of 
radius fractures conducted by the orthopedic 
department of Saveetha Medical College and 
Hospital with the approval of the Institutional 
Review Board (IRB) in the years 2018, 2019 and 
2020 with a sample size of 41 patients. The 
inclusion criteria of this study were the patients 
gave their consent to undergo the treatment, 
patients presented within 3 weeks of injury, 
patients who did not have other associated 
fractures on the ipsilateral upper limb. The 
exclusion criteria involved those patients who 
were suffering from comorbid conditions 
preventing surgical intervention or those with 
local tissue conditions making surgery 
inadvisable. The presence of open fractures and 
polytrauma were also excluded from this study. 
The sample size was taken depending on the 
number of patients who came with distal end of 
radius fractures and fell within the inclusion 
criteria. 
 
All the patients were examined both clinically and 
radiologically.  Anteroposterior (AP) and lateral 
views of the wrist joint on both sides were 
obtained at the time of injury presentation. 
Fractures were classified according to the AO 
classification into type A (extra-articular), type B 
(partial articular) and type C (complete articular). 
Also in the radiographs the anatomical features 
like the presence of dorsal tilt, radial shortening 
and loss of radial inclination are also assessed 
before the treatment modality is decided upon. 
 
When deciding upon a treatment modality, it is 
important to focus on recognition, management, 
and prevention of known associated 
complications in order to achieve the best 
possible outcome [3], this involves taking the 
patient factors that must be considered These 
factors include patient lifestyle, age, mental 
attitude, social support, comorbid conditions, and 
compliance with treatment can influence the 
likelihood for complications [4]. 
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Pre-anaesthetic evaluation of the patients should 
be done for surgical treatment. The patients were 
followed up by clinical and radiological methods 
for one year at the intervals of 3rd week, 6th 
week, 12th week, 6th month, and the end of one 
year. Radiologically the anatomical evaluation of 
the fracture was done to assess the presence of 
residual dorsal angulation, radial shortening and 
loss of radial inclination were graded by using  
the Sarmiento’s modification of Lindstrom Criteria

 

[5]. 
 

3. RESULTS  
 
Totally 40 patients were included in the study out 
of which 32 were male and 8 were female. In 
terms of age there were two patients between 10 
to 20 years and 11 between the ages of 21 to 30 
years and 8 between the ages of 31 to 40 years 
and 5 were above the age of 50 years. The 
youngest patient in the study was 15 years and 
the oldest was 82 years.  
 
About 29 of the 40 fractures occurred due to a 
fall and the rest occured due to road traffic 
accidents. The number of patients presenting 
with the distal end of the radius fractures were 
more during the second half of the year, between 
the months of July and December and were also 
found to be less in the year of 2020 due to the 
covid 19 pandemic [6]. 
 
According to the AO classification 19 of the 
subjects had a Type A ( Extra Articular type of 
fracture), 7 had Type B ( Partial articular fracture 
) and 12 had Type C ( Complete Articular type of 
fracture). About 90 percent of the patients were 
treated within a week of injury. 21 of them were 
treated with closed reduction and Plaster of Paris 
(POP) cast, 8 with distractor application and 11 
by open reduction and internal fixation (ORIF) 
with a volar plate.  
 
All the subjects were followed up at intervals of 
6th week, 12th week, 6th month, and the end of 
one year. The functional and anatomical 
evaluation of the distal end of the radius was 
done during these visits and at the end of the 
year the results were noted. The anatomical 
evaluation was done by measuring the residual 
dorsal tilt, radial shortening and loss of radial 
inclination and were graded based on 
Sarmiento's modification of Lindstrom Criteria. 
 
Residual Dorsal Tilt: In the plaster group out of 
the 21 subjects 10 (47.61%) of them showed 
excellent results, 10 (47.61%) showed good 

results and 1 (4.76%) showed fair results. In the 
ligamentotaxis group 4 (50%) showed excellent 
results and 4 (50%) showed good results, while 9 
(81.81%) and 2 (18.18%) out of 11 showed 
excellent and good results respectively in the 
open reduction and internal fixation group. None 
of the groups showed poor results. 
 
Radial Shortening: In the plaster group out of 
the 21 subjects 15 (71.42%) of them showed 
excellent results, 5 (23.80%) showed good 
results and 1 (4.76%) showed fair results. In the 
ligamentotaxis group 5 (62.5%) showed excellent 
results and 3 (37.5%) showed good results, while 
10 (90.90%) and 1 (9.09%) out of 11 showed 
excellent and good results respectively in the 
open reduction and internal fixation group. None 
of the groups showed poor results. 
 
Loss of Radial Inclination: In the plaster group 
out of the 21 subjects 17 (80.95%) of them 
showed excellent results, 4 (19.04%) showed 
good results. In the ligamentotaxis group 7 
(87.5%) showed excellent results and 1 (12.5%) 
showed good results, while 11 (100%) out of 11 
showed excellent results in the open reduction 
and internal fixation group. None of the groups 
showed poor results. 
 
Physiotherapy:  Physiotherapy was started from 
the 3rd week to help with pain, allow the patient 
to regain motion, strength and function. A 
rehabilitation program involving a physiotherapist 
directed advice and exercise provides some 
additional benefits over cases where no 
physiotherapy was done for adults with cast 
immobilisation and/or pinning of the distal end of 
radius fracture. This was confirmed by a 
randomised trial on the benefits of natural 
recovery after distal radius fracture [7,8]. There is 
also evidence of improved pain compared at 3rd 
and 6th week, reduced stiffness at 3rd week and 
there is a greater satisfactory result [9]. 
 
Complications: Two complications were seen 
among the subjects during the course of the 
study i.e, finger stiffness and arthritic change. In 
the plaster group, 8 (38.09%) developed finger 
stiffness and 1 (4.76%) developed arthritic 
change. In the distractor group 2 (25%) 
developed finger stiffness and 1 (12.5%) 
developed arthritic change. In the open reduction 
and internal fixation group 2 (18.18%) developed 
arthritic change and 1 (9.09%) developed finger 
stiffness. Other complications like nerve injury, 
infections were not seen. 
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Table 1. The Distribution According To Gender 
 

 
                                                          

Gender  Number  

Male  32 
Female  8 

                   
Table 2. the number of patients in different age groups 

 

 
                                                                                                 

Age  Number  

10 TO 20 Years  2 
21 TO 30 Years  11 
31 to 40 Years  8 
 41 to 50 Years 14 
above 50 Years  5 

                        

4. DISCUSSION 
 
Fractures of distal radius account for up to 20% 
of all fractures treated in the emergency 
department [10]. It is more commonly seen in 
young males and elderly females [11], their 
prevalence in women older than 35 years is four 
times more than in their male counterparts [12]. 
The severity of these fractures and the clinical 

results after treatment are also dependent on the 
bone mineral density of the patient. When there 
is a dorsal tilt >9°, loss of radial inclination >3°, 
radial length >2 mm, and displacement of the 
articular surface >2 mm correction has to be 
done otherwise this will lead to decreased 
function and formation of a deformity. These 
corrections can be done using various methods 
like closed reduction and casting, closed 
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reduction and percutaneous pinning, external 
fixation, and open reduction with internal fixation 
(ORIF). The decision on the treatment modality 
to be used depends on patient lifestyle, age, 
mental attitude, social support, comorbid 
conditions, fracture pattern, compliance with 
treatment and surgeon experience [13]. 
 
The most commonly used method is the closed 
reduction and cast immobilisation method but 
this cannot be used in cases where there is 
radial shortening or if it's a comminuted fracture. 
It is easy to obtain reduction but difficult to 

maintain it with a simple plaster cast. This may 
lead to malunion causing poor functional and 
cosmetic results Another disadvantage of this 
method is that even with perfect initial alignment 
there can be a loss of the fracture reduction and 
if the cast is tight there can be complications like  
compartment syndrome and nerve injury. In our 
study 21 patients were treated with the closed 
reduction and casting method, one patient had a 
fair result in radial shortening and another had a 
fair amount of residual dorsal tilt. The major 
complications seen in this group was finger 
stiffness. 

 
Table 3. The distribution according to AO classification 

 

 
 

 AO Classification  Number  

TYPE A ( Extra Articular ) 19  
TYPE B ( Partial Articular ) 7 
TYPE C ( Complete Articular ) 12 

 
Table 4. Anatomical evaluation of residual dorsal tilt 

 

Group Excellent (0°) Good (1°-10°) Fair (11°-14°) Poor (>15°) 

Plaster  10 10 1 0 
Distrator  4 4 0 0 
Orif 9 2 0 0 

                
Table 5. Anatomical evaluation of radial shortening 

 

Group Excellent 
(<3 mm )   

Good (3-6 mm) Fair (7-11 mm) Poor  (>12 mm) 

Plaster  15 6 1 0 
Distractor  5 3 0 0 
Orif 10 1 0 0 
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 Table 6. Anatomical evaluation of loss of radial inclination  
 

GROUP Excellent (<5°) Good (5°- 9°) Fair (10°- 14°) Poor  (>14°) 

Plaster  17 4 0 0 
Distractor  7 1 0 0 
Orif 11 0 0 0 

 
The method of External Fixation (Distractor ) is 
used to significantly reduce the presence of 
Residual dorsal tilt, Radial shortening and the 
Loss of radial inclination. 8 patients were treated 
by this method and all of them showed either 
excellent or good results and complications of 
arthritic change was seen in 1 and finger 
stiffness was seen in 2 out of the 8 subjects. In 
the case of comminuted fractures along with 
external fixation pinning can be done. The 
complications of external fixation with pinning are 
pin tract infection, pin loosening, loss of reduction 
in osteoporotic bone, sub optimal reduction in 
intra-articular fractures, wrist stiffness etc.  
 
About 11 patients in our study were treated with 
Open Reduction Internal Fixation, out of which 
the majority showed excellent results in the 
correction of all the above parameters. The 
complications that were seen are finger stiffness 
(18.18%) and arthritic change (9.09%). 
 
Our study found that between external fixation 
and open reduction and internal fixation (ORIF), 
ORIF was found to be better in terms of both 
anatomical evaluation and the complications. 
This is in contrast to a retrospective comparative 
study conducted on the surgical management of 
distal end of radius fractures [14] which found no 
differences between EF and ORIF outcomes. 
However a randomized controlled trial on 
displaced intra-articular fractures of the distal 
radius conducted on displaced intra-articular 
fractures of distal radius [15]

 
in 2000 and another 

conducted in the year 2021 [16] also found that 
open reduction internal fixation was for 
anatomical fixation rather than external fixation. 
Another study showed that closed reduction with 
percutaneous pinning showed good results with 
decreasing the length of hospital stay and was 
more cost effective [17]. 
 

5. CONCLUSION 
 
Hence in conclusion there is no tailored solution 
for all the fractures of the distal end of radius 
fractures. The treatment depends on various 
factors like fracture type, the patient's needs, the 
patient’s demands and surgeon’s experience and 
preference. Also prevention of complications 

should be the surgeon’s most important concern 
and the patients should be made aware of the 
symptoms associated with these complications 
and monitored closely with follow-up 
appointments and if any complications should 
arise they should be treated as early as possible 
to prevent long term complications.  
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