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ABSTRACT 

Introduction. Distal radius fractures are one of the most common fractures encountered by bone 

surgeons in the emergency room. In America, accounting for about 8% to 17% of all fracture cases 

that have been treated and around 75% of fractures in the forearm. In Palembang, especially in Dr. 

Moh Hoesin general hospital there was no data yet about the number of incidents of distal radius 

fractures, how to treat (conservatively or operatively) and success rates. For this reason it is 

difficult to measure accurately, how likely is it that a distal radius fracture can be successfully 

treated conservatively. 

Methods. This study was an observational analytic study with a longitudinal design to determine 

the effectiveness of closed reduction measures by immobilization casting through radiological 

examination in the management of cases of distal radius fractures at dr Moh Hoesin general 

hospital in Palembang 

Result. Based on the subject based on the type of fracture, there were 43.8% of subjects with 

Frykman-1; 6.3% of subjects with Frykman-2; 18.8% of subjects with Frykman-3; 12.5% subjects 

with Frykman-4; 6.3% of subjects with Frykman-5; 0% of subjects with Frykman-6; 6.3% of 

subjects with Frykman-7; 6.3% of subjects with Frykman-8. Based on the analysis between the 

Fracture Type and X-Ray parameters in the form of Radial Length, Radial Inclination, Radial Tilt 

and Ulnar Variance, only Ulnar Variance has a significant relationship with p = 0.001 
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Conclusion. The effectiveness of closed reduction is significantly related to the type of Frykman 

fracture and the most fracture type that has been successfully closed closed is the type of Frykman 

I fracture with the highest number of samples and 100% success rate. 
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Introduction 

Distal radius fractures are one of the most common fractures encountered by bone surgeons 

in the emergency room. In America, accounting for about 8% to 17% of all fracture cases that have 

been treated and around 75% of fractures in the forearm.1.2 The distribution of these injuries is 

most often found specifically in 2 age groups, namely in ages 5-14 years and in the age group 

above 60 years.1 Most distal radius fractures are also more common in women with a ratio of 4: 

1.1 

In China, Jian Fen reports a 17% distal radius fracture incidence from all fracture incidents.2 

In India the incidence rate is reported to be 20% of the total fractures treated in the emergency 

room.3 In Sweden, the incidence of distal radius metaphysical fractures is 24 per 10,000 people / 

year. With a ratio between women and men as much as 3: 1. At the Dr. M. Djamil general hospital, 

Padang, there were 122 cases out of 612 total distal radius fracture cases, from the time span of 

January 2011 to June 2012.4 

Indonesian Basic Health Research Data 2013 shows that broken bones experienced by 5.8% 

of the population. In populations aged ≥75 years, the percentage is higher at 10% .2 However, there 

are no specific national epidemiological data in Indonesia regarding distal radius fractures. A study 

at one hospital in Indonesia showed that the percentage of distal radius fractures was 52.2% of the 

incidence of physis bone fractures in children aged 0-14 years. Another study showed that more 

distal radius fractures were experienced by men (56.7%), age late adolescents (17-25 years as 

many as 32.8% with the most common causes namely accidents (85%) and trauma falls (14.9%). 

Based on epidemiological studies, distal radius fractures occur in combination of several 

different fracture patterns. It is still a difficult challenge to determine in real terms whether the 
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injury is extra-articular or intra-articular, even more complex, it is difficult to determine whether 

the fracture is a stable or unstable fracture.7  

In Palembang, especially in Dr. Moh Hoesin general hospital there was no data yet about the 

number of incidents of distal radius fractures, how to treat (conservatively or operatively) and 

success rates. For this reason it is difficult to measure accurately, how likely is it that a distal radius 

fracture can be successfully treated conservatively. 

The majority of distal radius fractures can be treated conservatively (non-operatively). The 

procedure involves a reduction in the effect of anesthesia if the fracture is displaced, and 

immobilization of the forearm using a cast for about 6 weeks. It is said that all displaced fractures 

should be closed reduction even if surgical treatment is needed in the future. 8 The Cochrane review 

clearly shows the benefits and the appropriate time to reduce fractures as well as the conservative 

methods used to stabilize reduced fractures and evaluate the main methods of anesthesia. and 

physical techniques used during the reduction and operation 

DS Wendling's study in Berlin in 2014 found results from 263 cases that were managed by 

closed reduction and immobilization of circular casts, only 38 cases required secondary 

intervention.9 The most fundamental decision that must be taken when dealing with distal radius 

fracture cases is whether the case can be handled conservatively or must be treated through surgery. 

Several factors, such as age, bone quality, occupation and general condition of the patient along 

with the characteristics of the fracture itself and the experiences of the bone surgeon, must all be 

considered in making decisions in determining the best course of action.10 Closed reduction and 

immobilization with casts has an important role in the treatment of cases of distal radius fractures, 

especially in children.9 But various results regarding failure in reducing broken bones have also 

been raised in various literature and therefore a lot of research was then carried out to identify 

factors which causes an increased risk of failure of these actions.11 One of the studies conducted 

mentioned in a meta-analytic involving 404 patients mentioned no significant differences in 

anatomical results and complications obtained based on closed reduction techniques and 

immobilization therapy. Including anesthetic techniques, type of traction, immobilization 

position.10 

This study aimed to assess the effectiveness of closed reduction followed by immobilization 

of the cast in handling cases of distal radius fractures and what factors determine success in 
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handling cases of distal radius fractures in achieving bone healing results and good function 

recovery. 

 

Methods 

This study was an observational analytic study with a longitudinal design to determine the 

effectiveness of closed reduction measures by immobilization casting through radiological 

examination in the management of cases of distal radius fractures at dr Moh  Hoesin general 

hospital in Palembang. The study sample (16 people) were patients suffering from closed radius 

distal fractures who were treated at the Orthopedic Surgery Subdivision of the Department of 

Surgery at dr Moh Hoesin general hospital Palembang who had met the study inclusion criteria 

(inclusion and exclusion). Inclusion criteria were all patients with closed distal radius fractures, 

manipulation had not been done, acute cases / less than 7 days, aged over 14 years, willing to 

participate in the study and sign an informed concern sheet. Exclusion criteria were patients with 

distal radius segmental fractures, patients with multiple fractures of extremities on one side, 

patients with open fractures, pathological fractures (tumors or metabolic), patients with poor 

clinical condition. 

Data analysis includes descriptive analysis and hypothesis testing. In descriptive analysis, 

categorical scale data such as age, sex and so on will be expressed as frequency and proportion 

distributions. Numeric-scale data is expressed as mean and standard deviation (SB) or median if 

the distribution is not normal. Description of data using tables and diagrams. Bi-variate data 

analysis was performed by testing the effectiveness of closed reduction actions with immobilized 

casts through radiographic examinations which then displayed their relationship to outcomes after 

closed reduction measures in table 2 x 2. The value of p was considered significant if p <0.05 with 

95% confidence intervals. 

 

Results 

The relationship between fracture types in subjects and the effectiveness of the closed 

reduction method can be seen in Table 1. In the distribution of subjects based on Fracture Type 

and Radial Length, there are 100% subjects with Frykman 1; 100% subjects with Frykman 2; 100% 

subjects with Frykman 3; 50% of subjects with Frykman 4; 100% subjects with Frykman 5; 100% 
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of subjects with Frykman 7; 100% subjects with Frykman 8 in the Radial Length group with 

improvement, while there were 50% subjects with Frykman 4 in the Radial Length group with no 

improvement. 

In the distribution of subjects based on fracture type and radial inclination, there were 100% 

subjects with Frykman 1; 100% subjects with Frykman 2; 33.3% of subjects with Frykman 3; 50% 

of subjects with Frykman 4; 100% subjects with Frykman 5; 100% subjects with Frykman 7 in the 

Radial Inclination group with improvement, while there were 66.7% subjects with Frykman 3; 

50.0% of subjects with Frykman 4; 100% subjects with Frykman 8 in the Radial Inclination group 

with no improvement. 

In the distribution of subjects by fracture type and radial tilt, there were 100% subjects with 

Frykman 1; 100% subjects with Frykman 2; 100% subjects with Frykman 5; 100% subjects with 

Frykman 7 in the Radial Tilt group with improvement, while there were 100% subjects with 

Frykman 3; 100% subjects with Frykman 4; 100% subjects with Frykman 8 in the Radial Tilt 

group with no improvement. 

In the distribution of subjects based on Fracture Type and Ulnar Variance, there were 100% 

subjects with Frykman 1; 100% subjects with Frykman 2; 66.7% of subjects with Frykman 3; 50% 

of subjects with Frykman 4; 100% subjects with Frykman 5; 100% of subjects with Frykman 7; 

100% subjects with Frykman 8 in the Ulnar Variance group with improvement, while there were 

33.3% subjects with Frykman 3 and 50.0% subjects with Frykman 4 in the Ulnar Variance group 

with no improvement. 

In the distribution of subjects based on the Fracture Type and the final value of the success 

parameters, there were 100% subjects with Frykman 1; 100% subjects with Frykman 2; 100% 

subjects with Frykman 5; 100% of subjects with Frykman 7; in the final grade group with 

improvement, while there were 100% subjects with Frykman 3 and 100% subjects with Frykman 

4 and 100% subjects with Frykman 8 in the final grade group with no improvement. 
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Table 1. Subject distribution based on BMI to Radial Length 

Fraktur 

Frykman 

type 

Success  parameter 
p 

value 
Radial Length Radial Inclination Radial Tilt Ulnar Variance End value 

+ - + - + - + - + - 

I 
7  

(100%) 

0  

(0%) 

7  

(100%) 

0  

(0%) 

7  

(100%) 

0  

(0%) 

7  

(100%) 

0  

(0%) 

7  

(100%) 

0  

(0%) 

0.001 

II 
1  

(100%) 

0  

(0,0%) 

1  

(100%) 

0  

(0,0%) 

1  

(100%) 

0  

(0,0%) 

1  

(100%) 

0  

(0,0%) 

1  

(100%) 

0  

(0,0%) 

III 
3  

(100%) 

0  

(0%) 

1  

(33.3%) 

2  

(66.7%) 

0  

(0,0%) 

3  

(100,0%) 

2  

(66.7%) 

1  

(33.3%) 

0 

(0.0%) 

3 

(100.0%) 

IV 
1  

(50.0%) 

1  

(50%) 

1  

(50.0%) 

1  

(50.0%) 

0  

(0,0%) 

2  

(100%) 

1  

(50.0%) 

1  

(50.0%) 

0 

(0.0%) 

2 

(100%) 

V 
1  

(100%) 

0  

(0%) 

1  

(100%) 

0 

 (0%) 

1  

(100%) 

0  

(0%) 

1  

(100%) 

0  

(0%) 

1 

(100%) 

0 

(0.0%) 

VI 
0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

0  

(0%) 

VII 
1  

(100%) 

0  

(0%) 

1  

(100%) 

0  

(0%) 

1  

(100%) 

0  

(0%) 

1  

(100%) 

0  

(0%) 

1 

(100%) 

0 

(0.0%) 

VIII 
1  

(100%) 

0  

(0%) 

0  

(0%) 

1  

(100%) 

0 

(0%) 

1  

(100%) 

1  

(100%) 

0  

(0%) 

0 

(0.0%) 

1 

(100%) 

Note : The p value is obtained from the analysis of the fracture type and the final value of the success parameter 

 

Discussion 

The success of a closed reduction can be assessed from 3 factors in the form of Anatomical 

Outcome which is based on the results of radiological examination parameters such as radial 

length, shortening, dorsal angulation, radial inclination, such as the presence of a composite as a 

measure of malunion or deformity. Clinical outcome which includes swelling of soft tissue tissue, 

early and advanced complications associated with fractures, cosmetic appearance, the presence of 

osteoarthritis and patient satisfaction with treatment. Functional outcome which includes the 

ability of the hand, shoulder using the DASH score (disability of the arm, shoulder and hand), 

wrist evaluation (Patient Rate Wrist Evaluation / PRWE), can return to work and daily activities, 

presence of pain and range of motion, which is assessed through 6 parameters; 1) flexi; 2) 

Extensions; 3) Radial deviation; 4) Ulnar deviation; 5) pronation and 6) supination. Assessment 

based on Anatomical Outcome is one of the most accurate to see the progression and prognosis of 
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the fracture. Based on the subject based on the type of fracture, there were 43.8% of subjects with 

Frykman-1; 6.3% of subjects with Frykman-2; 18.8% of subjects with Frykman-3; 12.5% subjects 

with Frykman-4; 6.3% of subjects with Frykman-5; 0% of subjects with Frykman-6; 6.3% of 

subjects with Frykman-7; 6.3% of subjects with Frykman-8. Based on the analysis between the 

Fracture Type and X-Ray parameters in the form of Radial Length, Radial Inclination, Radial Tilt 

and Ulnar Variance, only Ulnar Variance has a significant relationship with p = 0.001. When the 

fracture type is analyzed with the final value of the success parameter, a significant relationship is 

obtained with a value of p = 0.001. Frykman's classification is a classification of distal radius 

fractures which was introduced in 1967 and is formed based on the difference between extra and 

intra-articular fractures and the presence of distal ulna fractures. The use of distal radius fracture 

classification for predicting results is still debated. Frykman (1967) reports that, with its 

classification, the type of fracture is correlated with prognosis. Frykman 5-8 fractures have the 

worst prognosis. However, Tapio in 1998, stated that there was no significant difference in the 

type of Frykman fracture to the 5-year prognosis going forward. 

 

Conclusion 

The effectiveness of closed reduction is significantly related to the type of Frykman 

fracture and the most fracture type that has been successfully closed closed is the type of Frykman 

I fracture with the highest number of samples and 100% success rate. 
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