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Abstract 
Context: Distal end radius fractures are among the commonest fractures encountered in public health 

care. These injuries are associated with osteoporosis, articular damage, comminution and complex 

fracture pattern. These fractures should be managed according to fracture configuration and functional 

demand of patient. 

Material and Methods: 110 patients with distal end radius fractures were managed with different 

surgical fixation. Out of them 58 were operated by locking plates, 44 were operated by percutaneous k 

wire pinning and external fixation was done in 8 patients. Mean age of study population was 46.4 year 

(range 20-75year) with slight male dominance. All patients were assessed post operatively by clinical and 

radiological methods in forms of DASH score, VAS pain score, range of motion at wrist joint, operative 

complication of each treatment modality, pinch and grip strength of both hands. 

Results: Patients managed with plating had significantly better function, strength and range of motion as 

compared with patients operated with K-wiring or distractor in all 8 types of fractures (p<0.05). Mean 

DASH score, VAS pain score, range of motion and grip strengths were much better in locking plate 

group compared to k wire pinning and external fixation. Locking plate was also found better at restoring 

radiological parameters (radial tilt, radial inclination and radial height) as compared to other methods. 

Collapse in radial height was more in k-wiring group in patients with osteoporotic bones. 

Conclusion: Improved understanding of fracture pattern and bone quality by various radiological 

examination demands proper fixation to get better functional outcomes. Locking plate has superior 

outcome for osteoporotic bone, articular damage and complex injuries while k wire pinning should be 

used for good quality bone with less functional demand and external fixation should be reserved for open 

injuries and poor skin texture. 

 

Keywords: distal radius fractures, volar locking plates, DASH score, K wire 

 

Introduction  

Distal radius fracture (DRF) remains the most common fracture encountered in health care. 

With increasing life expectancy, aging population, and subsequent increase in osteoporosis it 

has ultimately contributed to rise in the incidence of distal radius fractures, with reports of 

substantial increment over the past 3 to 4 decades [2, 3]. Although closed reduction and 

conservative management by plaster application was widely practiced earlier [4], surgical 

fixation of distal radius fractures enables patients to resume daily activity earlier and more 

independently [1, 5]. 

Management of DRFs has always been an area of intense research and innovation. Whereas 

closed reduction and percutaneous pinning and external fixation remained the mainstays of 

treatment in the past, open reduction and volar fixed-angle plating has become popular and has 

dramatically shifted the landscape in several ways. Since the end of the 20th century, the 

incidence of DRF surgery in general and of plating in particular have increased markedly. 

DRFs have a bimodal distribution, with a peak in younger persons (18-45 years) and a second 

peak in older persons (>65 years). The mechanism of injury is unique to each group, with 

high-energy injuries being more common in the younger group and low-energy injuries being 

more common in the older group; this difference has implications for treatment. 
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The standard DRF occurs in older patients, who have much 

weaker bones and can sustain a DRF from simple, low energy 

trauma or merely a fall. Isolated DRF’s typically include 

Smith’s, Colle’s, and Die-punch, Barton’s and Chauffeur’s 

fractures and extra articular DRF [7] As the population lives 

longer, the frequency of this type of fracture has increased. 

They are often comminuted and intra-articular fractures that 

often fall outside of traditional eponymous classification. 

Younger patients have stronger bones, and thus, more energy 

is required to create a fracture in these individuals. 

Motorcycle accidents, falls from a height, and similar 

situations are causes of high-energy DRFs, and such fractures 

must be considered to be a separate entity from the fractures 

in the older population. The injury to bone and soft tissue in 

high-energy DRFs is greater than that in typical DRFs.  

It is a well-established concept that functional recovery 

closely parallels the accuracy of skeletal restoration. Hence 

the treatment modality of fixing distal radius fractures should 

be such that it can hold the fractured fragments in anatomic 

reduction till union occurs hence preventing loss of reduction 

as well as leads to good and early functional recovery. Goal of 

treating a DRFs should be to achieve a painless, congruous 

wrist joint with anatomic reduction of the fracture along with 

faster and optimum recovery of functions. 

With increase in incidence of DRF’S in last 30 years the 

management options have also expanded remarkably. It was 

observed with due course of time that the invention of volar 

locking plate was a breakthrough step in management of 

DRF’S. Plating was found to an outstanding technique in 

maintaining anatomic reductions throughout the fracture 

healing process with seldom loss of reductions and hence 

better functional outcomes. Despite this, evidence-based 

guidelines for management of distal radius fractures of 

different types are still lacking [9]. The mainstay of this study 

is to compare the functional outcomes of common surgical 

interventions for various types of DRF’S. 

 

Materials And Methods 

This retrospective-prospective study was examined and 

approved by the Ethical Committee of Shree Krishna Hospital 

and Pramukhswami Medical College, Karamsad. 

 

Inclusion criteria 

▪ All operated cases of lower end radius fracture in Shree 

Krishna fracture from 01-01-2016 to 30-03-2020.  

▪ Age of patients >18 years  

  

Exclusion criteria  

▪ Open fractures of lower end radius 

▪ Fractures associated with other ipsilateral limb fractures 

▪ Fractures associated with carpal bone involvement 

▪ Isolated fracture of radial styloid 

▪ Pathological fractures of lower end radius. 

▪ Lower end radius fractures associated with nerve injury. 

▪ Lower end radius fractures associated with tendon injury. 

▪ Bilateral fractures of lower end radius. 

 

We went through the hospital records considering the 

inclusion and exclusion criteria and found out 123 cases of 

lower end radius fractures treated surgically with various 

operative modalities by different orthopaedic surgeons of 

different experience and skills at the Shree Krishna Hospital 

between 01-01-2016 to 30-03-2020 out of which 110 were 

ready to give consent and participate in the study. We 

recorded the demographic data, date of injury, date of surgery, 

injury-surgery interval, type of operative intervention done, 

mode of injury and associated complications. We contacted 

all the patients and called for final follow up. We classified 

the patients radiologically according to Frykman’s 

classification of DRFs. We examined the patients for pain, 

asked about their day to day activities and assessed their 

function and disability using DASH score. We measured the 

range of motion using a goniometer and pinch/grip strengths 

using Jamar Dynamometer. We took xrays of affected and 

normal both the wrist joints and assessed them for radial 

height, radial inclination, radial tilt, loss of reduction and 

correlated them with functional outcomes, pain, strengths 

gained and wrist range of motion gained after surgery. The 

functional and radiological outcomes of operated limb were 

compared with those of the opposite normal limb which were 

used as reference standard for each patient. 

 

 

 
 

Fig 1: Types of fracture (Frykman's Classification) vs Type of operative intervention 

 

Statistical analysis 

Descriptive analysis was done to present the collected data. 

With the advantage of large sample size and normal 

distribution of data, parametric statistical methods were 

employed for statistical analysis. One way ANOVA test was 

applied to compare the DASH score, VAS pain score, 

percentage of range of motion gained, percentage of strength 

gained, radial height, radial inclination and radial tilt amongst 

various types of operative interventions in all the different 

types of fractures. A p-value of <0.05 was considered 

significant. Once significance was established, post-hoc 

tuckey test was used for pairwise comparison between plating 

vs k wiring & plating vs distractor for all fracture types. All 

the analysis of data was done using STATA 14.2 software. 
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Results 

The average age of study population was 46.4 years (ranging 

from 20 to 75years). There was no sex predisposition and 

fractures had almost similar incidence with 43.64% in 

females, slightly less than males (56.36%). There was no side 

predisposition either and fractures had almost similar 

incidence with 53.75% on left side, slightly more than right 

side (46.25%). 

Most common mode of injury causing distal end radius 

fractures in our study was low energy trauma by domestic fall 

on outstretched hand (46%) where majority of patients were 

in osteoporotic age group with poor bone quality with second 

most common cause being high energy trauma by road traffic 

accidents (37%). Fall from height (11%) was found to be the 

third most common cause of DRFs in our study followed by 

assault and other causes with 3% incidence each. 

Plating (53%) was found to be the most commonly performed 

surgery in distal end radius fractures followed by k-wiring 

(40%). Out of 58 cases managed with plating, volar plating 

was done in 55 (50%) cases and dorsal plating was done in 

only 3 (3%) cases. Distractor (7%) was done in only 8 cases 

owing to its limited indications, non-compliance and delayed 

rehabilitation. 

By understanding the correlation between the mode of injury 

and type of operative intervention it was observed that 

majority of the patients sustaining a domestic fall had trivial 

injuries because of low energy trauma and hence could be 

easily managed with k wiring (29 out of 51). Whereas on the 

other hand those sustaining RTA had significant injuries 

because of high energy trauma and hence needed fixation 

with plating (32 out of 41). It was also observed that patients 

having extra articular DRFs (type 1 and type 2) were mostly 

treated with k-wiring whereas all the intra-articular fractures 

were predominantly treated with plating. Another observation 

derived from this correlation is that comminuted intra-

articular fractures (type 8) were treated either with plating or 

distractor suggesting inefficiency of k wiring in giving 

acceptable reductions in such complex fractures. 

Out of 110 patients, almost 33 (30%) patients had no post-

operative complications out of which 27 were treated with 

plating suggesting satisfactory results. 17 (15%) had mild 

occasional pain with no functional disability due to pain. 11 

subjects developed wrist stiffness, and 7 subjects reported 

pain while performing specific activities involving extreme of 

movements. 14 patients had implant related issues out of 

which 10 were operated with plating and 4 of them opted for 

implant removal after fracture union. 4 cases suffered from 

pin tract infections out of which 3 were diabetic. 3 patients 

with k-wiring ended up in having loss of reduction. 

 
Table 1: Comparison of assessment parameters between Plating group and K-wiring group 

 

Assessment parameters Plating group K-wiring group p value 
 (Mean) (Mean)  

DASH score 2.76 11 <0.05 

VAS pain score 0.43 1.29 <0.05 

% gain in movements 90.18 83.75 <0.05 

% gain in strengths 89.89 73.43 <0.05 

Difference in radial inclination 1.82 5.94 <0.05 

Difference in radial height 0.86 4.04 <0.05 

Difference in radial tilt 2.45 7.47 <0.05 

 
Table 2: Comparison of assessment parameters between Plating group and Distractor group 

 

Assessment parameters Plating group Distractor group p value 
 (Mean) (Mean)  

DASH score 2.76 17.23 <0.05 

VAS pain score 0.43 1.75 <0.05 

% gain in movements 90.18 74.65 <0.05 

% gain in strengths 89.89 61.27 <0.05 

Difference in radial inclination 1.82 11.91 <0.05 

Difference in radial height 0.86 7.5 <0.05 

Difference in radial tilt 2.45 18.36 <0.05 

 

Mean DASH score in plating group was 2.76 as compared to 

11 in k-wiring group and 17.23 in external fixator group. 

Similarly, patients in plating group gained 90% of total range 

of motion as compared to 84% in k-wiring group and 75% in 

external fixator group. When total gain in grip strengths was 

measured it was found that plating group gained almost 90% 

of strength as compared to opposite limb whereas, k-wiring 

group gained only 73% strength and external fixator group 

gained only 61% of strength. Plating was also found better at 

restoring radiological parameters. Mean difference in radial 

height in plating group was 0.86 mm as compared to 4.04mm 

and 7.5mm in k-wiring and external fixator groups 

respectively. Mean difference radial inclination in plating 

group was 1.82 degrees as compared to 5.94 degrees in k-

wiring group and 11.91 degrees in external fixator group. 

Similarly, patients in plating group had only 2.45 degrees of 

difference in radial tilt as compared to 7.47 degrees in k-

wiring group and 18.36 degrees in external fixator group. 

Hence, it can be concluded that plating has better results than 

k-wiring as well as distractor, when compared on the grounds 

of functionality, range of motion, post-operative pain, strength 

and radiological parameters. 
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Table 3: Fracture type wise comparison between various types of intervention 

 

Type of fracture Type of intervention 
Assessment parameters (mean) 

DASH VAS % mov. gained % st. gained RI diff. RH diff. RT diff. 

Type 1 (n=20) 

Plating (n=4) 1.89 0 88.7 94.52 1.3 0.5 1.5 

K-wiring (n=15) 11.04 1.2 84.82 74.83 6.44 3.73 6.05 

Distractor (n=1) 17.24 1 76.84 68.97 9.2 8 22.3 

Type 2 (n=21) 

Plating (n=9) 3.3 0.33 92.17 89.67 2.72 0.77 3.07 

K-wiring (n=11) 11.51 1.36 81.43 67.59 7.12 4.81 6.47 

Distractor (n=1) 15.51 2 76.5 63.16 3.7 8 16.3 

Type 3 (n=21) 

Plating (n=18) 3.03 0.55 90.33 88.58 1.57 0.77 1.72 

K-wiring (n=3) 10.88 1.33 85.83 79.59 3.8 3.33 6.63 

Distractor - - - - - - - 

Type 4 (n=8) 

Plating (n=6) 2.93 0.16 90.41 92.34 2 1.16 3.91 

K-wiring (n=1) 9.82 1 81.16 76.19 4.5 3 3.5 

Distractor (n=1) 20.83 2 65.85 57.89 17.7 6 15.2 

Type 5 (n=15) 

Plating (n=8) 2.66 0.25 89.08 90.1 1.13 0.75 2.51 

K-wiring (n=7) 10.5 1 83.98 75.66 4.18 3 8.65 

Distractor - - - - - - - 

Type 6 (n=7) 

Plating (n=3) 1.42 0.33 91.63 84.46 1.66 0.33 3.3 

K-wiring (n=3) 10.62 2 85.2 71.28 7.7 4.33 9.33 

Distractor (n=1) 23.21 3 62.47 51.61 17.3 9 6 

Type 7 (n=10) 

Plating (n=6) 2.35 0.83 89.01 89.38 2.46 1.66 2.18 

K-wiring (n=4) 10.96 1.5 83.7 76.72 4.5 5.5 13.72 

Distractor - - - - - - - 

Type 8 (n=8) 

Plating (n=4) 2.74 0.75 89.04 86.75 1.77 0.75 2.8 

K-wiring - - - - - - - 

Distractor (n=4) 15.26 1.5 78.89 62.15 11.85 7.25 21.77 

Summary- 

DASH = Disabilities of arm, shoulder and hand score 

VAS = Visual analogue scale pain score 

% mov. gained = Percentage of movements gained 

% st. gained = Percentage of strength gained 

RI diff. = Difference in radial inclination 

RH diff. = Difference in radial height 

 

As shown in the above table, when comparison was done on 

the basis of assessment parameters between the plating group 

versus k-wiring group & plating group versus distractor group 

for individual fracture types in order to remove the bias of 

complex fracture patterns or simple extra-articular fracture 

patterns affecting the outcomes. It was observed that open 

reduction and internal fixation with plating was a standout 

modality in treatment of all the types of DRF’s which gave 

statistically superior results with p value <0.05 in all the 

assessment parameters. 

It was also observed that open reduction and internal fixation 

with plating was the only modality of treatment which was 

employed to treat all the 8 types of fractures which again 

signifies the ability of this modality in satisfactorily fixing all 

types of fractures as well as the confidence of different 

operating surgeons in the modality. Whereas on the other 

hand, k-wiring was not done in even a single patient of 

comminuted DRF (type 8) hence passively justifying its 

inability to achieve satisfactory reductions of fractures intra-

operatively. Distractors were used in a few patients only 

because of limited indications, non-compliance of patients 

and comparatively inferior results. 

 

    
 

Pre-operative and post-operative x-rays 
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Fig 1: Radiological and clinical images of a patient operated with volar locking plate showing good outcomes 

 

 
 

Pre-operative and post-operative x-rays 

 

 
 

Fig 2: Radiological and clinical images of a patient operated with k-wiring showing loss of reduction and suboptimal outcomes 

 

 
 

Pre-operative and post-operative x-rays 
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Fig 3: Radiological and clinical images of a patient operated with external fixator showing inferior outcomes 

 

Discussion 

When the functional and radiological parameters were 

assessed for various modalities, it was found that plating has 

significantly superior results as compared to k-wiring and 

external fixators. This conclusion from our study was also 

supported by numerous studies conducted in different parts of 

world in past. [11-18] 

When the mean DASH scores were compared between plating 

(2.76) k-wiring (11) and distractor (17.23) groups, we noticed 

significantly lower DASH scores (better outcomes) with 

plating in concordance with various international studies [12-

17]. 

When the grip strengths were measured with the help of 

Jamer Dynamometer keeping the strength of opposite 

(normal) limb as the reference standard for each patient, it 

was observed that plating lead to gain upto 90% of strength as 

compared to only 73% in k-wiring and further less only 61% 

in distractor. These findings were also consistent with world 

literature [12-18]. 

Goehre et al. (2014) [19] conducted a randomised control trial 

to compare the results of palmar fixed angle plate fixation 

with k-wiring fixation of DRF’s where they concluded that 

subjects operated with plating gained about 95% range of 

motion as compared to only 87% gain in k-wiring (control) 

group at 12 months follow up which is in direct agreement to 

our study where plating group gained 90% range of motion as 

compared to 84% gain in k-wiring group. Similarly, Young 

Hak et al. (2014) [20] conducted a study and concluded that 

plating group gained significant range of motion at 3 months 

and 6 months follow up as compared to external fixator group 

which is in correlation of our study. 

Goehre et al. (2013) [19], Karantana et al. (2013) [14] and Rizzo 

et al. (2007) [10] concluded in their respective studies that post-

operative radiological parameters significantly affect the 

functional outcomes in DRF’s. Moreover, all of these also 

inferred that plating was way better than any other modality in 

maintaining the radial inclination, radial height and radial tilt 

till union. On the other hand 11% patients operated with k-

wiring showed loss of reduction in Goehre et al.’s study [19], 

similarly in our study too, 3 patients treated with closed 

reduction and external fixation modalities had to suffer loss of 

reduction and ended up in malunited fracture resulting in 

suboptimal range of motion, higher DASH scores and painful 

arthritic wrist. 

It is noteworthy that all the international studies prominently 

mentions about the successful results of plating in achieving 

early and better range of motion which definitely improves 

personal satisfaction of patients which is also significantly 

proved in our study too. 

Another pioneering analysis from our study was the 

comparison of all functional as well as radiological 

parameters for each fracture type of Frykman’s classification 

and comparison amongst the modalities for each fracture type. 

As concluded for the whole study population, the results were 

in agreement for each fracture type too. In fracture pattern 

wise comparison too, plating showed better functional as well 

as radiological outcomes than k-wiring and external fixators. 

 

Conclusion 

With increasing life expectancy and functional demands, it is 

mandatory to obtain near total function of hand irrespective of 

type of fracture of lower end radius. To achieve this goal we 

should classify the fractures pre operatively, if required CT 

scan should be done for proper planning and reduction of the 

fracture and fixation using latest implant. It is obvious with 

the study, anatomical reduction and its maintenance using 

rigid implants like anatomical plates gives better functional 

outcome. K-wire fixation can be used for relatively younger 

age group with better bone quality and less functional 

demands. External fixator should be reserved for severely 

comminuted fractures with poor bone quality, functionally 

low demand patients and poor skin condition pre-operatively. 
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