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ABS TRACT  
 

 

BACKGROUND 

Distal radius fractures are about one-sixth of the total referral fractures to the 

emergency department. With increase in distal radius fracture cases, especially in 

Iran, where many cases of trauma are reported, it seems necessary to determine a 

better treatment for distal radius fracture. This study was designed to compare 

radiographic results and side effects between three crossed pinning and four-pin 

radioulnar transfixation methods in the treatment of patients with unstable distal 

radius fracture. 

 

METHODS 

This randomized controlled trial study was conducted on the patients, with distal 

radius facture, aged 18-65 years, who were referred to the Emergency Department 

of Shahid Beheshti Hospital in Babol, Northern Iran. Patients with a history of bone 

surgery in the wrists were excluded from the study. Fifty patients were randomly 

assigned to the two groups of operation: three crossed pinning (n=25) and four-pin 

radioulnar transfixation (n=25). Radial length, palmar tilt, radial inclination and ulnar 

variance were evaluated immediately after surgery and at weeks 6, 12 and 24 of 

surgery. 

 

RESULTS 

No significant differences were found between the groups in age and gender. 

Radiographic results between the two groups showed no any significant differences 

in various follow-ups. Regarding the post-operative side-effects, pain was similar in 

4 patients in each group. Also, pin tract infection was observed only in 1 patient in 

group of four-pin radioulnar transfixation. There were no significant differences 

between the two surgeries in the complications. 

 

CONCLUSIONS 

Based on the findings, similar outcomes were seen between three crossed pinning 

and four-pin radioulnar transfixation methods. 

 

KEY WORDS 

Radius, Fractures, Radiography 

 

 

 

 

 

 

 
Corresponding Author: 

Dr. Masoud Bahrami Frydoni, 

Department of Orthopedics,  

Babol University of Medical Sciences,  

Ganjafrooz Street, Babol,  

Mazandaran, Iran. 

E-mail: bahramimasoud478@gmail.com 

 

DOI: 10.14260/jemds/2019/566 

 

Financial or Other Competing Interests: 

None. 

 

How to Cite This Article: 

Hosseinzadeh D, Janmohammadi N, Ganji 

SME, et al. Comparison of radiographic 

results between three crossed pinning and 

four-pin radioulnar transfixation methods 

in the treatment of unstable distal radius 

fracture. J. Evolution Med. Dent. Sci. 

2019;8(33):2597-2601, DOI: 

10.14260/jemds/2019/566 

 

Submission 16-06-2019,  
Peer Review 04-08-2019,  
Acceptance 10-08-2019,  
Published 19-08-2019. 

 

  
 

 

 

 

 

 

 

 

 

 



Jemds.com Original Research Article 

 
J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 33/ Aug. 19, 2019                                                                           Page 2598 
 
 
 

 

Distal radius fractures are about one-sixth of the total referral 

fractures to the emergency department.(1) These fractures are 

seen in all age groups, resulting from falling on the ground 

with open hands in middle-aged people and elderly, but mainly 

due to the severe force resulting from falling or car accidents 

in young people. Based on the impact severity, the fracture site 

may show a collapse and severe shortness of bone without 

displacement.(1,2) There are various treatment methods, 

including surgical and non-surgical treatments for these types 

of fractures, but there is still a discrepancy regarding the 

choice of treatment method.(3-5) 

The most complications associated with these fractures 

are intra-articular fractures. One of the main methods for the 

treatment of intra-articular fracture of distal radius is a closed 

reduction and percutaneous pinning (PCP). Although PCP with 

gypsum has been introduced as a cheaper and more stable 

method, there are reports on the displacement of the parts and 

collapses. These complications, such as radius shortening, 

dorsal angulation and joint failure, can be very problematic in 

patients.(6,7) Using this method, the number of pins and their 

place of entry varies according to the physician's opinion. 

Although there are several methods, there is still no agreement 

on better treatment options. 

With increase in distal radius fracture cases, especially in 

Iran, where many cases of trauma are reported, it seems 

necessary to determine a better treatment for distal radius 

fracture. In the past, some treatment methods have been 

studied in a few studies in Iran, but so far, no study has been 

conducted to compare the treatment outcomes using two 

different PCP (radial and trans ulnar radial compared to 

crossed pinning radial side and ulnar side distal radius). 

Accordingly, this clinical trial study was designed to compare 

the complications and outcomes of treatment using these two 

methods of closed reduction and PCP in patients with unstable 

distal radius fracture. 

 
 

ME TH OD S  
 

 

This randomized controlled trial study was conducted on the 

patients with distal radius facture aged 18-65 years old, who 

were referred to the Emergency Department of Shahid 

Beheshti Hospital in Babol, Northern Iran. Patients with a 

history of bone surgery in the wrists were excluded from the 

study. The intra-articular fractures included the distal radius 

fracture with expansion to the radiocarpal and radioulnar joint 

including Frykman's 7th and 8th classification. 

Patients were randomly divided into the two groups of 

intervention (Crossed pinning and radioulnar transfixation) 

by a computer-generated randomization sequence with the 

opinion of a counselor. Regarding the fact that each one of 

pinning methods are effective in treating this type of fracture 

according to Rockwood and Green sources, patients were 

randomly assigned to either of these two methods. 

Due to the fact that intra-articular fractures (type 7 and 8 

of the Frykman) were included in the study, patients randomly 

divided into two groups had the same type of fracture 

according to Frykman's classification. 

For patients undergoing closed reduction, the procedure 

was performed within 24 hours under general anesthesia and 

then by manual stretching and manipulation, while the cloth 

was rolled up to 20 cm below the wrist. 

According to the following formula, the sample size was 

estimated as at least 22 patients in each group by the provided 

numbers as follows: μA=μB=Mean=12; κ=nA/nB=1; 

σ=Standard deviation=2; α=Type I error=5%; δ=non-

inferiority margin=1.5; 1−β=Power=80%. By applying 15% 

for prediction of subjects dropping over the study, the final 

sample size will be 25 for each group. 
 

 
After confirmation of fluoroscopy, two 1.6 mm pins were 

inserted from styloid of radius into the distal and lateral cortex 

in the styloid region and into the proximal cortex in the 

anterior region, and the two-pin angles ranged about 45 to 60 

degrees based on the fracture surface, that ultimately yielded 

the desired stability. In the crossed pinning ulnar corner 

fixation group, the third pin entered the distal radius from the 

ulnar angle, whereas in the trans-ulnoradial pinning group, the 

third pin with a size of 1.5 was obliquely inserted in the distal 

to the fracture site and the fourth pin of with a size of 2 was 

transversely inserted in the proximal to the fracture site, from 

ulna to the radial bone and to the cortex in front of radius. The 

heads of the pins were left outside the skin and a long cast was 

taken for the patient's hand. 

The movements of the fingers were started from the first 

day after fixation. In the fourth week of treatment, the long cast 

replaced by a short one. Pins were removed by the local 

anaesthetics after six weeks, and at the same time the patient's 

cast was also removed. Then the hand physiotherapy was 

performed on the wrist through the supination, pronation, 

flexion and extension, and also as movements of elbow and 

fingers, and were continued until the 12th week. It was 

recommended the patient not to use the upper limb to move 

heavy objects for 12 weeks after starting treatment. The follow 

up of the patients included radiography at weeks 6, 12 and 24. 

In the radiographic examination, the anterior, posterior and 

lateral views of both wrists were collected at the start of study 

and after reduction and at weeks 6, 12 and 24, and compared 

with each other. The assessors of the outcomes were blinded 

to the groups. 

 Radiographic examination included the following 4 

components 

1. Radial length in the posteroanterior view that passed 

through the middle of the measurement of the distance 

between the two lines perpendicular to the longitudinal 

axis of the styloid radius, and the other through the ulnar 

distal articular surface. 

2. Radial angle, which was an intermediate line angle that 

extends from the tip of styloid radius and the corner of 

medial facet and the line perpendicular to the longitudinal 

radius axis. 

3. Volar rotation at the distal radius level in the lateral view. 

4. Ulnar variance, which was the distance between the radial 

corners of the articular surface of the ulna and the corner 

of the radial articular surface. 
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In terms of imaging, fracture reduction was considered 

well when dorsal angulation was less than 5 degrees and 

difference in radial shortening was less than 2 mm. When 

dorsal angulation was 5-10 degrees and difference in radial 

shortening was 2 to 5 millimetres, it was acceptable. When 

dorsal angulation was more than 10 degrees and difference in 

radial shortening was more than 5 mm, it was bad. The 

required information was entered into the checklist by oral 

interview with patients. Data were analysed by SPSS V.22 and 

statistical analysis was performed using Chi-square and 

Independent Samples t-test. P-value less than 0.05 was 

considered significant. 

Informed consent was taken from all subjects. The study 

was confirmed by the Research Council and the Ethics 

Committee of Babol University of Medical Sciences (code: 

MUBABOL.HRI.REC.1394.125). It was also registered in the 

Iranian Registry of Clinical Trials website, with code 

IRCT2016112727797N1. 

 

 
 

 

RES ULT S  
 

 

 

This study was performed on 50 patients with unstable distal 

radius fracture. Twenty-five patients (50%) were randomly 

assigned to receive four-pin radioulnar transfixation and 25 

patients (50.0%) received three crossed pinning. The mean 

age of patients was 46.04 ± 18.14 years with a range age of 19-

74 years. Other information is shown in Table 1. Figure 1 

indicates CONSORT flow diagram. As indicated in Table 2, no 

significant differences were seen in the radiographic 

parameters between three crossed pining and four-pin 

radioulnar transfixation groups at different follow-ups. 

Regarding postoperative complications, no any differences 

were observed between the two groups (Table 3). 
 

Variables 
Three Crossed 
Pinning (n=25) 

Four-pin Radioulnar 
Transfixation (n=25) 

p-Value 

Age (mean±SD) 44.40±15.89 47.68±12.35 0.41 

Sex (n [%]) 
0.25 Man 9(36) 14 (56) 

Woman 16(64) 11(44) 
Occupation (n [%]) 

0.36 
Housewife 15(60) 11(44) 
Employee 7(28) 12 (48) 

Unemployed 3(12) 2(8) 
Involved side (n [%])   

0.06 Right 16(64) 17(68) 
Left 9(36) 8(32) 

Damage Mechanism (n [%]) 
0.1 

Falling down 19(76) 14(56) 
Fall from height 1(4) 7(28) 

Accident 5(20) 4(16) 
Table 1. Basic Information of Patients in The Two Study Groups 

 

p-Value Four-pin Radioulnar 
Transfixation (n=25) 

Three Crossed 
Pinning (n=25) 

Variables 

Radial Length 

0.34 12.32±1.79 11.84±1.82 After surgery 

0.36 12.08±1.91 13.30±4.34 6 weeks later 

0.80 11.56±1.93 12.21±4.35 12 weeks later 

0.11 11.28±1.94 12.09±4.23 24 weeks later 

Palmar Tilt 

0.19 1.84±2.23 2.49±1.81 After surgery 

0.34 1.96±2.37 2.49±2.10 6 weeks later 

0.54 2.12±2.50 1.77±1.78 12 weeks later 

0.52 1.84±2.44 2.23±2.39 24 weeks later 

Ulnar Variance 

0.31 1.12±0.92 1.37±1.02 After surgery 

0.86 1.12±0.88 1.16±1.02 6 weeks later 

0.82 1.08±0.86 1.02±1.08 12 weeks later 

0.36 1.12±0.88 1.35±1.04 24 weeks later 

Radial Inclination 

0.68 20.24±2.52 19.93±4.13 After surgery 

0.70 19.44±2.67 20.72±3.52 6 weeks later 

0.34 18.96±2.74 18.12±3.73 12 weeks later 

0.23 18.80±2.73 19.91±3.79 24 weeks later 

Table 2. Evaluation of Radiographic Variables in The Two Groups 

 

p-Value 

Four-Pin 
Radioulnar 

Transfixation 
(n=25) 

Three Crossed Pinning 
(n=25) 

Variables 

0.45 
  Pain (n [%]) 

4 (16) 4 (16) Yes 

21 (84) 21 (84) No 

0.40 

  Pin tract 
infection 

1 (4) 0 (0) Yes 
24 (96) 25 (100) No 

Table 3. Evaluation of Postoperative Complications in The Two Groups 

 

 
 

 

DI SCU S SI ON  
 

 

Given that the distal radius fracture is one of the most common 

fractures, it requires a suitable treatment to achieve the 

desired outcome, as inappropriate and inadequate treatment 

in reduction and its maintaining will disrupt daily living 

activity.(8) 

In this study, radiological parameters such as radial length, 

palmar tilt, ulnar variance and radial inclination were 

measured in 4 periods for the patients in both groups. The 

results showed that there were no significant differences 

between the radiological factors in the two groups. It seems 

that there is no difference between two pinning methods in 

this type of distal radius unstable fractures. Also, no 

differences were seen in pain, complication and mobility 

limitation. Gradl et al.(9) In 2014, found that intramedullary 

nail and volar plate fixation pinning did not differ significantly 

in terms of radiologic and functional factors. Li-hai et al,(10) 

performed meta-analysis in 2015 and reported that both volar 

locking plate and external fixation methods are similar in 

terms of side effects and patient performance. Although 

Handol et al.(6) reported that two methods of PCP and Kapandji 

pinning could not be replaced by each other in the unstable 

distal radius fractures. Stein et al,(11) also studied casting and 

external fixation in distal radius fractures. They reported that 

the conditions for using these two methods are different, as a 

result, the radiological and functional findings of the patients 

will be different.(11) The reason for this difference could be the 

difference in the type of patient's choice and the type of 

surgical procedure. Therefore, the age of the patient and the 

quality of the bone, the type and shape of the fracture, the 

mechanism and severity of injury play a decisive role in the 

recovery of the patient. 

Achieving the initial acceptable stretch and closed 

reduction in distal radius is not difficult, but it is difficult to 

maintain.(12) However, in treating the patient, the soft tissue 

condition, lifestyle, and associated illnesses should also be 

considered. The most important factors affecting the outcome 

of the treatment are the first radial length and then the volar 

rotation.(1)
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Figure 1. Consort Flow Diagram 

The average age of the patients studied in the group did not 

differ. In the study of Soleimanpour et al. (14) in 2010, it was 

also found that the two groups did not differ in age. Distal 

radius fracture is the most common upper limb fracture that 

occurs in all age groups, which is due to open hands falling in 

middle-aged and elderly people, and most of these patients 

have osteoporosis backgrounds. But in young people it occurs 

because of extreme force resulting from falling or driving 

accidents.(15) In this study, patients also suffered from 

fractures due to falling from altitude and fewer injuries due to 

an accident. Therefore, the average age of patients was lower 

than other studies. 

In four-pin radioulnar transfixation group, the highest 

frequency was observed for men and in the group of three pins 

cross for women, although no significant relationship was 

observed. In their paper, Soleimanpour et al. stated that men 

are more frequent in both groups.(14) This discrepancy may be 

due to differences in the distribution of gender in the two 

populations. 

The incidence of pain in the two groups is similar to the 

study by Soleimanpour et al.(14) In a study in 2004, Nash et 

al.(16) found that there was no difference between the two 

methods of pinning in terms of pain, swelling and stiffness. 

McQueen et al.(17) showed that a proper reduction would result 

in better outcomes in daily activities, strength of fist, range of 

wrist motion and the pain amount. 

There was no significant relationship between the 

incidence of complications in the group. Given this conclusion, 

the two treatments are equally safe. Complications was only 

pin traction accompanied by infection, and there was no 

infection alone, and no bone healing or loosening of pins were 

seen. Depending on the severity of the impact, the fracture site 

might show collapse and severe bone defect without 

displacement and crushing. These factors influence the choice 

of treatment directly and they affect indirectly incidence of a 

postoperative complication.(18,19) 

In terms of clinical criteria, the limitation of the motion of 

the wrist is considered to be a complication, but in our study, 

this complication was not observed. However, the same result 

was obtained in Soleimanpour's study, and the two pinning 

methods are completely similar in this regard.(14) The use of 

physical exercises significantly improves the patient's function 

in the amount of movement of the hand and wrist. 

Performing a physiotherapy that takes place after 

removing the cast or fixator is helpful in obtaining the ideal 

movements amount in the joint, resulting in better healing and 

better prognosis.(20,21) Most studies have stated that the 

severity of anatomical damage during injury and the amount 

of residual deformity after treatment are effective in the 

results, especially the strength of the fist and the range of 

motion.(22) 
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One of the limitations of the study is the lack of 

examination of effective variables such as physiotherapy and 

physical training. It is suggested that a study be conducted to 

assess the ability to return to daily living activity in two groups 

over a long period. 

 

 
 

 

CONC LU S ION S  
 

 

 

Based on the findings, the four-pin radioulnar transfixation 

and the three crossed pinning methods were not different in 

terms of radiological criteria and surgical complications. 
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