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Abstract 
Background: Distal end radius fractures are the commonest occurring fractures occurring in upper 

extremity. They represent one-sixth of all fractures treated in emergency department. The present study 

was conducted to assess collapse in distal end radius fracture following close reduction and cross K wire 

fixation using standard AP and lateral radiological parameters of reduction. 

Materials & Methods: A sample of 40 patients who underwent K wire fixation for unstable fractures of 

distal radius over a period of 18 months reporting serially to the orthopaedics OPD a single tertiary 

hospital were included. 

Results: The mean immediate postoperative volar tilt was 10.08°, while at 6 weeks postoperative, it was 

found to be 8.91° respectively. The mean immediate postoperative radial inclination was 24.02°, while at 

6 weeks postoperative, it was found to be 22.67° respectively. The mean immediate postoperative Ulnar 

variance was 0.38 mm while at 6 weeks postoperative, it was found to be – 0.008 mm respectively. 

Significant results were obtained while comparing the Ulnar variance at different postoperative time 

intervals. Collapse in volar tilt after K wire removal was seen in 71.11 percent of the patients. Among 

these, 1°, 2° and 3° collapse of volar tilt was seen in 31.11 percent, 33.33 percent and 6.67 percent of the 

patients respectively. 

Conclusion: The closed reduction and percutaneous K-wire fixation is a least invasive, safer, and 

effective method to maintain the reduction, prevent significant collapse during healing, and maintain the 

stability of the distal radio-ulnar joint even when the fracture is grossly comminuted, intra-articular, or 

unstable. 
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Introduction  

Fractures of the distal radius account for some of the most common low-energy fractures seen 

in ambulatory orthopaedics accounting for between 8% and 15% of all bone related injuries in 

adults. It is second only to the hip as the most commonly fractured bone in the elderly [1]. 

Additionally, the subluxation of the annular ligament which stabilizes the proximal radius is an 

injury commonly seen by pediatricians. Distal end radius fractures are the commonest 

occurring fractures occurring in upper extremity they represent one-sixth of all fractures 

treated in emergency department [2]. Although it was described more than 199 years ago 

controversies still exist regarding the best mode of treatment, immobilization & prediction of 

results. Many of the societal effects of these fractures extend beyond the significant medical 

costs, including decreased school attendance, lost work hours, loss of independence and lasting 

disability. Fragmented care and coding discrepancies can make accounting for the true number 

of these fractures difficult, likely underestimating the rates typically quoted in the literature. 

When analyzing the incidence of distal radius fractures, there are three major populations to 

consider: children and adolescents, young adults, and the elderly. The pediatric and elderly 

populations are both considered at high risk for this injury [3].  

There are numerous treatment modalities available to orthopaedic surgeons in the treatment of 

a distal radius fracture; these include closed reduction and casting, closed reduction and  
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percutaneous pinning by different methods such as Kapandiji 

intrafocal pinning, transradial styloid pinning, pinning via the 

Listers tubercle or transulnar pinning [4]. Other modalities of 

treatment include closed reduction and external fixation by 

means of ligamentotaxis to realign fracture displacement, 

open reduction by volar or dorsal approach and internal 

fixation by different implants such as screws, plates, or 

screws with locking plate [5]. The present study was conducted 

to assess collapse in distal end radius fracture following close 

reduction and cross K wire fixation using standard AP and 

lateral radiological parameters of reduction. 

 

Materials & Methods 

A sample of 40 patients who underwent K wire fixation for 

unstable fractures of distal radius over a period of 18 months 

reporting serially to the orthopaedics OPD in a single tertiary 

hospital were included in this retrospective study. 

Radiographs taken just prior to removal of K wires and repeat 

radiographs taken at one month after wire removal were 

analyzed to study three radiological parameters; Palmar or 

dorsal tilt, radial inclination and ulnar variance. Volar or 

dorsal tilt - A line is drawn joining the most distal ends of the 

volar and dorsal side of the radius. Another line perpendicular 

to the longitudinal axis of the radius is drawn. The angle 

between the two lines is the angle of volar or dorsal tilt of the 

wrist. Measurement of volar or dorsal tilt should be made in 

true lateral view of the wrist because pronation of the forearm 

reduces the volar tilt and supination increases it. When dorsal 

tilt is more than 11 degrees, it is associated with loss of grip 

strength and loss of wrist flexion.  

Radial inclination - It is the angle between a line drawn from 

the radial styloid to the medial end of the articular surface of 

the radius and a line drawn perpendicular to the long axis of 

the radius. Loss of radial inclination is associated with loss of 

grip strength.  

Ulnar variance - It is the vertical distance between a 

horizontal line parallel to the articular surface of the radius 

and another horizontal line drawn parallel to the articular 

surface of the ulnar head. Positive ulnar variance (ulna 

appears longer than radius) disturbs the integrity of triangular 

fibrocartilage complex and is associated with loss of grip 

strength and wrist pain. Standard wrist radiographs include 

the PA, lateral, and 45-degree semi-pronated oblique. These 

allow for improved evaluation of the distal radioulnar joint 

(DRUJ) and the distal radius. Results were assessed 

statistically with p value less than 0.05 considered significant. 

 

Results 

 
Table 1: Age-wise distribution of patients 

 

Age group 

(years) 

Number of 

patients 

Percentage of 

patients 

41 to 50 14 31.11 

51 to 60 19 42.22 

61 to 70 12 26.67 

Total 45 100 

Mean ± SD 55.4 ± 7.43 

 

Table 1 shows that 42.22 percent of the patients belonged to 

the age group of 51 to 60 years while 26.67 percent of the 

patients belonged to the age group of 61 to 70 years 

respectively. 31.11 percent of the patients belonged to the age 

group of 41 to 50 years. Mean age of the patients was 55.4 

years. 

 
Table 2: Gender-wise distribution of patients 

 

Gender Number of patients Percentage of patients 

Males 22 48.89 

Females 23 51.11 

Total 45 100 

 

Table 2 shows that there were 22 males and 23 females. 

 
Table 3: Volar Tilt postoperative correction 

 

Volar or Dorsal Tilt (°) Mean SD 

Immediate postoperative 10.08 2.15 

6 weeks postoperative 8.91 1.96 

After K wire removal 8.91 1.96 

p- value 0.029 (Significant) 

 

Table 3 shows that mean immediate postoperative volar tilt 

was 10.08° while at 6 weeks postoperative, it was found to be 

8.91° respectively. Mean Volar Tilt after K wire removal was 

8.91°. Significant results were obtained while comparing the 

volar tilt at different postoperative time intervals. 

 

 
 

Graph 1: Radial inclination postoperative correction 

 

Graph 1 shows that mean immediate postoperative radial 

inclination was 24.02° while at 6 weeks postoperative, it was 

found to be 22.67° respectively. Mean radial inclination after 

K wire removal was 22.67°. Significant results were obtained 

while comparing the radial inclination at different 

postoperative time intervals. 
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Graph 2: Ulnar variance postoperative correction 

 

Graph 2 shows that mean immediate postoperative Ulnar 

variance was 0.38 mm while at 6 weeks postoperative, it was 

found to be – 0.008 mm respectively. Mean Ulnar variance 

after K wire removal was 0.053. Significant results were 

obtained while comparing the Ulnar variance at different 

postoperative time intervals. 

 
Table 4: Collapse in volar tilt after K wire removal 

 

Collapse Number of patients Percentage 

Absent 13 28.89 

1° 14 31.11 

2° 15 33.33 

3° 3 6.67 

Total 45 100 

 

Table 4 shows that collapse in volar tilt after K wire removal 

was seen in 71.11 percent of the patients. Among these, 1°, 2° 

and 3° collapse of volar tilt was seen in 31.11 percent, 33.33 

percent and 6.67 percent of the patients respectively. 

 
Table 5: Collapse in radial inclination after K wire removal 

 

Collapse Number of patients Percentage 

Absent 11 24.44 

1° 15 33.33 

2° 12 26.67 

3° 4 8.89 

4° 3 6.67 

Total 45 100 
 

Table 5 shows that collapse in radial inclination after K wire 

removal was seen in 75.56 percent of the patients. Among 

these, 1°, 2°, 3° and 4° collapse of radial inclination was seen 

in 33.33 percent, 26.67 percent, 8.89 percent and 6.67 percent 

of the patients respectively. 

 

Table 6 shows that collapse in ulnar variance after K wire 

removal was seen in 66.67 percent of the patients. Among 

these, 0.5 mm, 1 mm and 2 mm collapse of radial inclination 

was seen in 51.11 percent, 13.33 percent and 2.22 percent of 

the patients respectively. 

 
Table 6: Collapse in Ulnar variance after K wire removal 

 

Collapse Number of patients Percentage 

Absent 15 33.33 

0.5 mm 23 51.11 

1 mm 6 13.33 

2 mm 1 2.22 

Total 45 100 

 

Discussion 

With the wide array of treatment options now available, this is 

an exciting era for the treatment of fractures of the distal 

radius. An improved understanding of kinematics, bone 

quality, and muscle forces acting across the fracture has led to 

increased awareness of a fracture’s relative stability, as well 

as the development of innovative devices to counteract these 

forces and restore stability. Innovations have occurred in 

closed treatment, percutaneous fixation, external fixation, and 

in particular, implants for internal fixation. However, new 

devices and techniques require careful assessment of efficacy, 

risk, and benefit as they are applied in practice, especially 

since the incidence of this fracture is likely to rise in an aging 

population [6]. 
Distal radius fractures are the most common fractures seen in 
the emergency department. Despite relative improvements in 
fracture fixation stability, there remained no hard data for 
surgeons to link patient function or outcome with treatment 
variables. Surgeons used a variety of techniques ranging from 
casting with or without Kirschner wire fixation to pins and
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plaster or external fixation, without comparative studies or a 
means to judge results. The early method of closed reduction 
and cast immobilization has resulted in malunion, joint 
stiffness, and deformity. It adversely affects the wrist and 
hand function by interfering with the mechanical advantage of 
the extrinsic hand musculature [7]. Closed reduction and 
Plaster of Paris (POP) immobilization often leads to collapse 
of the radius. The present study was undertaken for assessing 
collapse in distal end radius fracture following close reduction 
and cross K wire fixation using standard AP and lateral 
radiological parameters of reduction (Palmar or dorsal tilt, 
radial inclination and ulnar variance). A total of 45 patients 
were analysed. 
In the present study, 42.22 percent of the patients belonged to 
the age group of 51 to 60 years while 26.67 percent of the 
patients belonged to the age group of 61 to 70 years 
respectively. 31.11 percent of the patients belonged to the age 
group of 41 to 50 years. Mean age of the patients was 55.4 
years. Challani A et al. [8], in their study reported the mean 
age of the patients to be 34.5 years. 
In the present study, 48.89 percent of the patients were males 
while the remaining were females. In the present study, mean 
immediate postoperative volar or dorsal tilt was 10.08° while 
at 6 weeks postoperative, it was found to be 8.91° 
respectively. The mean Volar or Dorsal Tilt after K wire 
removal was 8.91°. Significant results were obtained while 
comparing the volar or dorsal tilt at different postoperative 
time intervals. Mean immediate postoperative radial 
inclination was 24.02° while at 6 weeks postoperative, it was 
found to be 22.67° respectively. Mean radial inclination after 
K wire removal was 22.67°. Significant results were obtained 
while comparing the radial inclination at different 
postoperative time intervals. Mean immediate postoperative 
Ulnar variance was 0.38 mm while at 6 weeks postoperative, 
it was found to be – 0.008 mm respectively. Mean Ulnar 
variance after K wire removal was -0.053. Significant results 
were obtained while comparing the Ulnar variance at different 
postoperative time intervals. Similar results have been 
reported in the past literature [9, 10, 11, 12]. In another study 
conducted by Chung PY et al. [13], the mean radial height, 
radial inclination, radial tilt and ulnar variance measures 
before fracture reduction were 9.22 mm, 19.08 degrees, 
−14.67 degrees and 2.83 mm. 
In the present study, Collapse in volar tilt after K wire 
removal was seen in 71.11 percent of the patients. Among 
these, 1°, 2° and 3° collapse of volar tilt was seen in 31.11 
percent, 33.33 percent and 6.67 percent of the patients 
respectively. Collapse in radial inclination after K wire 
removal was seen in 75.56 percent of the patients. Among 
these, 1°, 2°, 3° and 4° collapse of radial inclination was seen 
in 33.33 percent, 26.67 percent, 8.89 percent and 6.67 percent 
of the patients respectively. Collapse in ulnar variance after K 
wire removal was seen in 66.67 percent of the patients. 
Among these, 0.5 mm, 1 mm and 2 mm collapse of radial 
inclination was seen in 51.11 percent, 13.33 percent and 2.22 
percent of the patients respectively. Panthi et al. [14], in their 
study, made radiographic measurements using a goniometer 
to assess the amount of collapse. The preoperative mean 
dorsal angle and the mean ulnar variance were 22.33 and 
3.66, respectively. Following surgical correction, the mean 
dorsal angle and ulnar variance were -6.87 and 1.17, 
respectively. The amount of collapse measured at the six- 
month final assessment in the mean dorsal angle and ulnar 
variance was 0.94 and 0.51, respectively. Weber documented 
that collapse of the fracture is unavoidable because the 
compressive forces generated by the tendons of flexor and the 
extensor muscles crossing the wrist cannot be counteracted by 
the supporting plaster. Need for intact volar buttress and 

dorsal tension by traction or external fixator was stressed to 
prevent them. 
 
Conclusion 
The closed reduction and percutaneous K-wire fixation is a 
least invasive, safer, and effective method to maintain the 
reduction, prevent significant collapse during healing, and 
maintain the stability of the distal radio-ulnar joint even when 
the fracture is grossly comminuted, intra-articular, or 
unstable. 
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