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  ABSTRACT  

radial height, ulnar variance, volar 
tilt, technique, articular step-off 

 In this study, we want to evaluate the outcome of each technique based 

on radiological alignment in order to give consideration of its treatment. 

This study use purposive sampling with cross sectional design study to 

gather data in radiological examination patients post intraarticular distal 

radius fracture that fixated using dorsal bridge plate or variable angle 

plate based on surgeon preference, then we measure for its radial height, 

radial inclination, articular step-off, volar tilt, ulnar variance in 

preoperative and post operative. There is a significant decrease of radial 

height and ulnar variance in Dorsal Bridge Plate (DBP) and significant 

decrease of radial height and volar tilt in Variable Angle Plate (VAP) 

(p<0.005). The use of variable angle plate compare to dorsal bridge plate 

has the same result based on postoperative radiological measurement 

finding for each parameter. Radiographic results may affect post 

operative function. The majority of the patients had a good radiographic 

score which correlated positively with the objective functional score. 

Dorsal bridge plate can be used as an alternative in managing 

intraarticular distal radius fracture due to its radiograph and functional 

outcome that may be considered as an appropriate treatment. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Fracture of intraarticular distal radius is one of the most common fractures of all fracture cases. Based on 

epidemiological research conducted by [19], it was found that 23,394 patients with fractures of the distal 

radius were 65 years old in women and 53 years old in men. The main cause of distal radius fracture cases 

is traffic accidents [2], [13]. 
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One of the treatments for distal intra-articular radius fractures is Variable Locking Plate which increases the 

ability to repair simple or complex distal fractures [11]. Therefore cost of treating fractures using this 

technique in the United States requires an estimated cost of 2 billion United States dollars per year. in the 

older population in 2007, the range of fees paid was about 170 US dollars for the treatment of fractures of 

the distal radius [19]. As for the solution, another techniques has been developed for intraarticular distal 

radius fractures is to use a dorsal bridge plating, also known as distraction plate. From a meta-analysis 

review study conducted by Austin B. Fares, it was stated that the results were mostly functionally good in 

wrist movement with the use of dorsal bridge plating [1], [23]. 

 

There is no established measurement designated as the superior measure when evaluating the results of 

distal radius fracture management [12]. Although there are many used in the literature, there are only a few 

that have been validated to specifically predict recovery after a distal radius fracture and has a role for 

potential predictors of functional outcome, including radial height and inclination, ulnar variance, dorsal/ 

palmar tilt, carpal alignment, and intra-articular gaps and steps [3], [5], [16]. However, studies on the 

appropriate degree of alignment correction for the Indonesian population have never been carried out to 

evaluate the proper alignment for the distal radius fracture treatment Based on the fact that are written 

above, we want to compare the outcome of two different implant for treatment of intraarticular distal radial 

fracture that measured by several indicator using radiological finding. 

 

2. METHODS AND MATERIALS 

All the patients post intraarticular distal radius fracture that fixated using dorsal bridge plate or variable 

angle plate based on surgeon preference in Makassar from January 2018 to December 2021. All the patient 

were selected using purposive sampling with the inclusion criteria consist of patient with radial fracture AO 

Classification 23-B1-3 and AO 23- C1-3, patient more than eighteen years old and closed acute case less 

than 1 week from trauma, others are excluded from the research. Patients then divided into 2 group, dorsal 

bridge plate and variable angle plate. 

 

Patients who anticipated for the research were evaluted the radiograph result before and after the surgery. 

Measurement was taken manually by the researcher. Some indicator such radial height, radial inclination, 

volar tilt, articular step-off, and ulnar variance. After that, we compare for both group for the alignment post 

operative. Result were reported as acceptable or unacceptable alignment 

 

3. RESULT 

Thirty patient who met inclusion criteria were divided into two group, consist of fourteen people with 

Variable Angle Plate (VAP) and sixteen person with Dorsal Bridge plate (DBP). Patient ages range from 

19-75 years old with mean 40,8±13,0 years. The measurement result is shown in figure 1,2,3. 

1. Variable Criteria Pre-Operation 

Radial inclination for patient with acceptable alignment pre-operative dorsal bridge plate is higher than 

variable angle plate with each presentage 18.8% and 14.3%. Radial height measurement has an acceptable 

alignment pre-operative dorsal bridge plate is higher than variable angle plate with each presentage 37. % 

and 21.4% with significant relationship. Volar tilt measurement has higher presentage for acceptable 

alignment in variable angle plate rather (21.4%) than dorsal bridge plate (12.5%). Ulnar variance alignment 

is acceptable in dorsal bridge plate with persentage 93.8%. For articular step off dorsal bridge plate has 

higher percentage 87.5%. For the variable post operation has an acceptable alignment post operative 

 

2. Mean Variable between Variable Angle Plate vs Dorsal bridge plate 

a. Comparison of pre-surgery variable 
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Mean variable before surgery radial height and ulnar variance for variable angle plate and dorsal bridge 

plate are significantly lower in dorsal bridge plate compare to variable angle plate (17,79 & 1,93) with p 

<0.05. Therefore mean variable of radial inclination, volar tilt, and articular step off are not significanlly 

different between to group (p>0.05) 

b. Comparison of post-surgery variable 

Mean variable of volar tilt and ulnar variance are found out to be significantly lower on DBP (11.63 and 

0.75) compare to VAP (17 and 1.59) (p<0.05) Mean variable of Radial Inclination, Radial Height dan 

Articular Step Off are not significantly different (p>0,05) 

 

There is a significant decrease of radial height variable (from 17.8 to 11.6) and volar tilt (from 27.1 to 17) 

(p<0.05). There is no significant change of variable mean from radial inclination, ulnar variance, and 

articular step off (p>0.05). There is a significant change of radial height mean variable (9-11.1) and Ulnar 

variance (0.1-0.8). There is no significant changes in radial inclination mean variable, volar tilt, and 

articular step off (p>0.05) 

 

4. DISCUSSION 

Intraarticular distal radius fractures are common for the fracture of long bone and has highest incidence in 

the worldwide. This fracture can be very challenge due to precise articular reconstruction and may preclude 

stable internal fixation with standard variable angle plate. At times, indirect reduction using ligamentotaxis 

may be preferable to maintain skeletal length and improve fracture alignment. There is a lot of technique 

that have been used to treat this fracture [14], [15]. The used of dorsal bridge plating and variable angle 

plating is one of the common technique that were used as it give a good functional outcume [5], [9]. 

 

Dorsal bridge plate is a technique with potentional benefits such as less complication of the implant, strong 

ability to keep the implant in position, and early weight bearing. On the other hand, it also has lower rate of 

infection and complex regional syndrome. Dorsal bridge plate fixation offers a straight forward technique to 

stabilize multifragmentary articular fractures of the distal radius. The main principle of dorsal bridge plate 

is using principles of ligamentotaxis which maintain the reduction for its fragment [22]. For the follow up 

progress, it gives faster recovery for patient as it encourage the patient for early movement and less 

incidence of hardwere failure [4], [9], [22]. Another study, has been conducted by [20] about the radiograph 

evaluation in dorsal bridge plating, as it has the same result with our study, with the acceptable parameters 

of radial length, radial inclination, volar tilt, ulnar variance. However, Dorsal bridge plate didn’t give a 

satisfactory outcome in functional outcome of the forearm [17]. 

 

Variable angle plating is indicated in nearly all unstable fractures of the distal radius. It is used in young and 

active patients for optimal reconstruction of the articular surface and restoration of bony anatomy while 

allowing nearly immediate, but protected, active range of motion. It is also ideally suited for 

polytraumatized patients facing potential rehabilitation problems or elderly patients who particularly benefit 

from a quicker recovery [5], [6], [8], [18]. Several limitation for this technique including revision surgery 

and high risk of infection [8], [21]. 

 

Based on our study it is found that each of these techniques has it significant relation not only for it 

functional outcome but through the radiological parameter. As it state by ronit (2019) that surgical 

radiograph may result may affect post operative function [7], [18], [23]. From the result, we conclude that 

there is no significant different of the result between both of technique, The majority of the patients had a 

good radiographic score which correlated positively with the objective functional score [10], [15]. 

Additional information related to the cost effectiveness; intraarticular distal radius fracture gives an extra 
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expense for the treatment especially for the variable angle plate. 

 

5. CONCLUSION 

• There is no significant different of acceptable alignment value in radiologic evaluation after surgery 

between dorsal bridge plate and variable angle plate 

• Dorsal bridge plate can be the alternative for implant choice that used for distal radius fracture in 

the limited hospital facility due to cost effectiveness and minimal complication 

 

LIMITATION 

• Sample size still need to be added to reproduce a larger study 

• Need more length of study to improved and evaluate functional outcome on each groups 

• We only evaluate the short-term outcome. This research may become a stepping stone for another 

study to evaluate the longterm clinical outcomes for the malalignment 
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Table 1. Patients Characteristics 

Group n Min Max Mean SD p 

Variable Angle Plate 14 25 59 42,4 10,4 0,441 

Dorsal Bridge Plate 16 19 75 39,3 15,4  

 

 
Figure 1. Dorsal Bridge Plate radiograph evaluation (pre operative) in AP View (A); Lateral View (B) 
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Figure 2. Dorsal Bridge Plate radiograph evaluation (post operative) AP View (A); Lateral View (B) 

 

 
Figure 3. Variable Angle Plate radiograph evaluation (pre operative) AP View (A); Lateral View (B) 

 

 
Figure 4. Variable Angle Plate radiograph evaluation (post operative) AP View (A); Lateral View (B) 

 

 
Figure 5. Comparison of pre-operative measurement in variable angle plate group and dorsal bridge plate 

group 
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Figure 6. Comparison of pre-operative measurement in variable angle plate group and dorsal bridge plate 

group. 

 

 
Figure 7. Comparison of mean variable pre and post sugery in variable angle plate group and dorsal bridge 

plate group. 
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