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Abstract  

Background: The aim of this study is to evaluate the functional, clinical and 

radiological outcome achieved by two crossed k-wires and distracter with k-

wires in a comminuted distal radius fracture. Materials and Methods: This 

prospective study was hospital based to be conducted in the Department of 

Orthopedics at Narayan Medical College & Hospital, Jamuhar, Rohtas, Bihar. 

A clearance from Ethical Committee of the Institute was obtained. Written 

informed consent in vernacular was obtained from the family members or any 

surrogate for participating in the study. The study was conducted from January 

2020 to December 2021. Result: The final result as assessed by modified 

Sarmiento Gartland-Warley score was 80% excellent and 20% good  of the 

patients of group A and 66.67%  excellent 26.67% good of the patient of group 

B (Table-10). Also final result assessed by Quick DASH score was 12.53 of the 

patient of group A and 13.4 in group B. Conclusion: Ligamentotaxis with K -

wire is preferred option for a severely comminuted distal radius fracture when 

aiming for optimal fracture reduction with minimal soft tissue disruption while 

Simple K-wire fixation suitable for less complex fracture where achieving 

adequate reduction with direct K-wire insertion is feasible. 

 
 

 

INTRODUCTION 
 

Fracture of the distal end of radius is one of the 

commonest fractures and is estimated to account for 

one-sixth,[1,2] of all fractures that are seen and treated 

in emergency rooms. The incidence of distal radial 

fracture is 36.8/10,000 person year in women and 

9.0/10,000 person year in men over the age of thirty 

five years (female to male ratio is 4:1).[3,4] It 

represents about 75% of all fractures of the 

forearm.[5] Distal radius fractures most commonly 

resulted from ‘low-energy trauma’2.Recent studies 

have shown the relationship of a prior wrist fracture 

with subsequent increased risk of hip fracture. In 

women risk increases 1.4-1.8 fold and in men 2.3-2.7 

fold, in population greater than 65 years old.[3,6,7] 

Some of the factors predisposing to fracture of distal 

radius includes advancing age, decreased Bone 

Mineral Density (BMD) as in osteoporosis, high level 

of activity and associated co-morbidities. 

Majority of fractures occur after a low velocity 

trauma in older population group. However, in 

younger individuals, it is more a result of high 

velocity trauma, such as motor vehicle accident and 

fall from height.[3] 

The fractures as per AO classification are classified 

mainly as extra-articular (type A), partial articular 

(type B) and complex articular (type C).[8-11] 

Treatment can be either non-operative or operative. 

The modality of treatment depends on the fracture 

configuration, displacement of the fracture fragment, 

its stability and to some extent on age of the patient. 

Closed reduction and cast immobilization is still the 

mainstay of treatment for undisplaced stable 

fracture.[12] 
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External fixation, is an excellent mean to overcome 

deforming forces of the forearm muscles.[12] It 

provides stability even when both volar and dorsal 

cortices are comminuted.[13-17] External fixator along 

with K-wire augmentation can substantially 

improves stability. 

Open reduction and internal fixation involves 

opening the fracture site by a surgical approach based 

on type of fracture and location of fragment and 

fixing it with a variety of plates.  

Newer modality in the treatment of these fractures is 

fixed angle plate which can hold reduction in 

comminuted fractures3 but again it cannot address 

the problem of metaphyseal diaphyseal comminution 

for which it is too thin and low profile.[18] 

Thus the problem of distal end radius fracture with 

metaphyseal diaphyseal comminution remains an 

orthopaedic challenge. 

The later also is done through many different 

modifications, of these one in which two wire is 

inserted through radius styloid and one through 

lunate articular facet has became more popular. 

Kapandji technique has some theoristical and 

biomechanical advantages upon the extrafocal 

techniques. Of these the fixation in the Kapandji 

method is dynamic in contrast to extra-focal fixations 

in which it is more static and its configuration is much 

biomechanically stable.[17]  

Improved clinical and radiological results in cases of 

unstable intra- or extra-articular fractures have 

prompted a global interest in more precise treatment 

for these troublesome conditions. 

Outcomes also tend to be influenced by age, hand 

dominance and articular involvement.[18] In the study 

we compare here, we used a standard protocol of 

closed reduction with crossed K-wires and K-wires 

with external distracter. 
 

MATERIALS AND METHODS 
 

This prospective study was hospital based to be 

conducted in the Department of Orthopedics at 

Narayan Medical College & Hospital, Jamuhar, 

Rohtas, Bihar. A clearance from Ethical Committee 

of the Institute was obtained. Written informed 

consent in vernacular was obtained from the family 

members or any surrogate for participating in the 

study. The study was conducted from January 2020 

to December 2021. 

Inclusion Criteria  

1. Either sex: male or female. 

2. Comminuted fractures of distal end of radius (A3, 

B2, B3 & all types of C). 

3. Operated within 10 days of injury. 

Exclusion Criteria  

1. Pathological fracture of distal end radius 

2. Open fracture of distal end radius 

3. Minimally displaced and simple fracture of distal 

end radius 

4. Re-injury cases  

5. Fracture associated with vascular injury  

6. Patient not willing to give consent. 

Study Design 

The study was conducted in two groups 

Group A: 15 patients treated with two crossed k-

wires (K-wire group) 

Group B: 15 patients treated with distractor with K-

wires augmentation (D+K group) 

Cases were evaluated with a detailed clinical history 

(mode and duration since trauma), General physical 

examination, local examination of the injured site and 

for neurovascular status. The cases were subjected to 

following investigations like  Radiological 

investigations (X-ray wrist with forearm : AP & 

Lateral view, Chest X-ray: PA view (depending upon 

pulmonary co-morbidity)ECG 12 leads)s. 

Patients with proven clinicoradiological diagnosis of 

comminuted fracture of distal end radius were 

included and randomized as per the plan. Careful 

gross reduction of fracture done and below elbow 

POP slab was applied until the patient was fit for 

surgery. Two groups of treatment were devised i.e. 

Group A: Fixation with two crossed k-wires. 

Group B: Fixation with distractor and augmentation 

with k-wires 

Standard anaesthesia protocol of the hospital was 

followed. 

Treatment Plan 

Patients with comminuted fracture of distal end 

radius were randomly assigned to receive either form 

of treatment, external fixation with k-wire or only 

two crossed k-wires. 

GROUP A: only K-wires 

K-wires used for the research purpose had the 

following characteristics. 

1. K-wire sizes 1.5 to 2.0 mm 

2. Non-threaded 

Steps and procedure: The extra-focal technique was 

performed through general or regional anaesthesia, 

closed reduction was achieved by traction and 

manipulation and thereafter with palpation of the 

overall shape of the bone and correction of any step 

that was persisted after initial manipulation. Then 

with proper manuover the reduction was achieved in 

all cases. Then with use of fluoroscopy the fracture 

alignments were checked and if they were acceptable 

then we progressed to fixation.  We inserted the first 

K- wire through radial styloid just volar to the 1st 

extensor compartment after retracting radial artery 

towards medially by opposite hand middle finger and 

crossing the fracture site to engage the opposite 

cortex about 1-2 mm proximally. Second K-wire was 

inserted through fourth fifth extensor compartment 

directed distal medial to proximal laterally to engage 

the medial cortex, proximal to the fracture. After 

second K-wire insertion, we again checked the 

fracture alignments and if they were acceptable then 

wires were bent and protruding distal ends were cut. 

Below elbow back slab was applied after proper 

dressing. 

Follow up: Patients were reviewed at 2 weeks, 4 

weeks, 6 weeks, 3 months and 6 months and we 

removed the slab and removed the wires at 6 weeks. 

GROUP B: Fixation with AO type external fixator 



853 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

AO type external fixator was used for this study had 

the following characteristics: 

External fixator used in all cases were of stainless 

steel of same brand & quality. 

Metacarpal pins were of size: 1.5 mm 

Radial pins were of size: 2.5 mm-3.5mm 

Procedural steps: 

• The two proximal pins were placed at the junction 

of the distal and middle third of the radius at about 

approximate 7 cm proximal to the radial styloid. 

• Small stab incisions were made along the radial 

border of the forearm. 

• A drill guide was placed between Extensor carpi 

radialis longus and Extensor carpi radialis brevis, 

so that the sensory branch of the radial nerve is 

protected 

• Partially threaded 2.5 mm pins were inserted 

perpendicular to the shaft of the radius. 

Perpendicular placement decreases skin irritation 

and tension. 

• Two small incisions were given over the dorso-

lateral surface of second finger metacarpal and 

soft tissue spread to avoid injury to branches of 

radial sensory nerve and first dorsal interosseous 

muscle. 

• First pin was placed at the junction of base and 

shaft of the index metacarpal and second pin over 

shaft of the metacarpal at 45 degree angulation 

keeping fully pronate the forearm. 

• Clamps & Rods were connected to the pins & 

were left loose and were tightened after best 

possible close reduction done under fluoroscopic 

guidance. 

• Two K Wires were then sent as in the earlier 

group (group A) to fix the distal fracture 

fragments with the external fixator in place. 

Follow up  

Patients were followed up clinically at 2, 6, 12, 18 

and 24 weeks and were examined for the condition of 

the operated site, pain on visual analogue scale 

(VAS).  

Radiological assessment of the distal end radius were 

done  immediate post operative period  and 24 weeks 

to look for fracture union, residual dorsal tilt, radial 

deviation of hand, radial shortening and prominent 

styloid. 

After 6 weeks when fracture site was consolidated 

patients were called for removal of external fixator 

and were actively mobilized thereafter. 

Patients were evaluated for mobility of all Joints of 

the affected extremity. Strict rehabilitation protocol 

was followed as per guidelines during the entire post 

operative period. 

 

RESULTS 

 

The data were complied in a standard Performa and a 

master chart. Data analysis was done by standard 

calculations for RCT with the following outcome 

variables in each groups.  

Gartland Werley score 

Quick DASH Questionnaire 

Statistical Analysis: Statistical analysis was 

performed with the use of Wilcoxon Matched Pairs 

Signed Rank Test with respect to Quick DASH Score 

and Gartland Werley Score. Significance was set at 

p<0.05. 

Thirty patients with fresh distal end radius fractures, 

operated within 1 week of injury were recruited in the 

present study. The mean age for the distractor with k-

wire group was 51.2+/-9.54 years and for the only k-

wire group was 56+/-10.47years.  The mean age was 

comparable in both the groups (Fig. 1). 

 

 
Figure 1: Sex distribution 

 

There were 20 males (67%) and 10 female (33%) in 

the study population. The male to female ratio was 

found to be 2:1 (approximately). In individual group 

the sex distribution was comparable [Figure 2]. 

 

 
 

Side wise distribution: The side wise distribution of 

the fracture was comparable to both the study groups 

(right 14 and left 16). 

Laterality and Dominance of Involved Extremity 

The right hand was found to be involved in 53.33% 

of cases and left hand in 46.67% of cases. 

Considering the dominance of extremity in 50% 

cases had the dominant extremity involved where as 

non-dominant extremity was involved in 50% cases. 

Mode of trauma: In both the study groups the 

predominant mode of injury was fall by slip (n=22) 

followed by high velocity trauma (n=8)  

Classification: Fractures were classified according 

to Fernandez classification using X-rays of the wrist. 

Most common fracture type in the study population 

was type III (n=23) and type I (n-7). 
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We have type III fracture (n-12) in D+K group and 

(n-11) in K-wire group 

According to AO/ OTA classification fractures were 

classified into type-A and type-C, shown in [Table 1]. 

Trauma surgery interval: Average interval 

between day of trauma and day of surgery in D+K 

group is 3.53 days and 3.4 days in K-wire group, have 

no statistical significant (p=0.74)   

Duration of Surgery 

The mean time of surgery for distractor with k-wire 

group was 47.67+/-4.5 minutes and for only k-wire 

was 25.33+/-3.5 minutes. The difference between the 

two groups was found to be statistically significant 

(p-value< 0.0001.). The difference was mainly due to 

the four Schantz's pin placement in distractor group 

Peroperative Complications 

There were no significant intraoperative 

complication related to the technique but there was 

some difficulty to maintain palmer flexion in 

distractor group. 

Fracture Union 

The fracture had united in all the 30 patients in both 

the group i.e. in distractor with k-wire as well as only 

k-wire group at 6 months follow up. 

Postoperative Complications 

One patient reported is difficulty in extension of 

proximal interphalangeal joint of little finger. X-ray 

revealed no bony injury. It may be due to ligament 

injury at time of trauma.  

Radiographic Results 

Preoperative radiographic data showed that the 

distribution of fracture severity was overall similar 

between the two treatment groups. Both surgical 

techniques showed good radiographic results 

immediately after the operation. Overall, 13 patients 

presented with articular incongruence (step off) in the 

final assessment: five in the external fixator group 

(three with 2 mm, two with 1 mm) and seven in k-

wire group (one with 1 mm, six with 0.5mm). We 

observed progressive loss of the initial reduction in 

both treatment groups; however, only the volar angle 

showed a statistically significant difference 

favouring the K-wire group at the 6-months 

assessment. 

Range of Motion 

In analysing of the range-of-motion no statistical 

significance difference was between the two groups 

6 months after the operation; however for all other 

measurements, the results were  similar between the 

groups  

Grip Strength 

Out of 15 patient 11 cases in D+K-wire group and out 

of 15 patient 10 cases in K-wire group had regained 

grip strength within 80% of contra lateral normal 

hand (after correction of laterality and dominance of 

hand), 4 patient in D+K group and 5 patient in K-wire 

group  had achieved 60-79% (Fair) of normal hand. 

The mean grip strength was in D+K group 83.32% 

and K-wire group 84.45% and difference had no 

statistical significance (p=0.72). 

Gartland and Werley Score (Subjective and 

Objective Evaluation) 

Evaluation of wrist using Gartland and Werley 

Score25 was comparable in both the groups and the 

mean Gartland Score at 24 weeks was marginally 

better for  K-wires group however the difference was 

not statistically significant (p value=0.4). 

 

Table 1: For Fernandez classification. 

Type of fracture No of patients in D+K group No of patients in K-wire group 

Type-I 3 4 

Type-III 12 11 

 

Table 2: For AO fracture classification 

Type of fracture No of patients in D+K group No of patients in K-wire group 

Type-A A3.3-     3 A3.2-   2 
A3.3-   2 

Type-C C3.1-     3 

C3.2-     4 
C3.3-     5 

C1.1-     2 

C2.1-     1 
C2.2-     3 

C3.1-     3 

3.2-        1 

C3.3-     1 

 

Table 3: For distal radius radiological parameters 

Outcome Technique Mean  Standard Deviation P-value 

Volar angle before operation D+K 
K 

-27                                                      
-19 

5.5 
21.95 

0.22 

Volar angle just after operation D+K 

K 

-1.2 

4.67 

6.3 

6.49 

0.01 

Volar angle after 6 months D+K 
K 

-3.53 
1.6 

6.78 
6.95 

0.05 

Radial angle before operation D+K 

K 

16 

18.9 

3.37 

3.95 

0.03 

Radial angle just after operation D+K 

K 

25.9 

25.8 

5.15 

7.35 

0.96 

Radial angle after   

6 months 

D+K 

K 

23.87 

22.43 

3.5 

4.68 

0.35 

Radial length before operation D+K 7.13 1.35 0.2 
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K 8.06 2.46 

Radial length just after operation D+K 

K 

13.2 

13.4 

2.33 

1.8 

0.79 

Radial length after   
6 months 

D+K 
K 

11.47 
11.6 

1.64 
2.44 

0.86 

 

Table 4: Gradation of Gartland-Werley’s score 
Excellent 0-2 

Good 03-07 

Fair 8-18 

Poor 19-33 

 

Table 5: Patient distribution according to G-W score 

 No of patients Percentage (%) 

 D+K K D+K K 

Excellent 10 12 66.67 80 

Good 4 3 26.67 20 

Fair 1  6.67  

Poor     

 

DISCUSSION 
 

A literature search failed to provide sufficient data to 

determine the best form of treatment for fractures of 

the distal radius, particularly with regard to 

potentially unstable fractures with or without joint 

involvement. Therefore in this study we compared 

these two methods. Since we did not find any 

evidence favouring a specific technique for pinning 

or external fixation, we chose to compare the crossed 

K-wire method and the bridging external fixation 

with k-wire method.  

The concept of cross wire fixation was introduced by 

Stein and Katz in 1975, who fixed the fracture with 

one wire through radius styloid and one through 

radius ulnar and dorsal cortex into volar cortex. 

Overall analysis of our results showed that the only 

K-wire method was as effective as external fixator 

method.  

Demographic data: Distal radius fracture is quite a 

common fracture among older individuals. It is 

commonly prevalent among older men due to their 

more prone to falling and other work related injury. 

This study included  30 patients representing a wide 

range of age from 33 yrs to 78 yrs. Mean age of the 

present study population was 51.2 years in D+K and 

56 years in K-wire. 

Male to female ratio in the present study was 2:1 

(approximately). 

Distal radius fracture has been found to happen with 

a distinct male preponderance. 

The female to male ratio in this study was found to 

be 1: 2. This may be related to more out going 

behaviour and exposure to the injury among men. 

This male dominance in this type of injury is also 

supported by other studies.[19] 

The variation of sex incidence in different studies 

shows that it is probably a reflection, more of a 

chance than incidence.  

Fractures Classification 

Fractures were classified in the present study 

according to Fernandez's classification and to know 

the degree of comminution fractures also classified 

according to AO classification, which now is most 

elaborate, yet simple to understand and commonly 

used classification. Most common type was C3.3 type 

(33.3%) and followed by A3.3 type (20%) in D+K-

wire group and most common type C3.1(20%) in K-

wire group. 

Different series in literature shows the most common 

type of fracture to be considered, to be treated on 

principles of ligamentotaxis is type C  

Outcome Variable 

A longer follow up might have changed proportion of 

the outcome categories. Besides there is consensus 

that wrist function progressively improves up to 2 

years and there is no further improvement after 

that.[20-25] So we can positively hope that more 

number of cases would shift from good to excellent 

group in longer follow-up. 

Quick DASH Questionnaire 

The current study used the Quick DASH 

Questionnaire, modification of DASH questionnaire 

with similar validity of expressing subjective 

evaluation. 

 

CONCLUSION 
 

Ligamentotaxis with K -wire is preferred option for a 

severely comminuted distal radius fracture when 

aiming for optimal fracture reduction with minimal 

soft tissue disruption while Simple K-wire fixation 

suitable for less complex fracture where achieving 

adequate reduction with direct K-wire insertion is 

feasible. 

 

REFERENCES 
 
1. Owen RA, Melton LJ 3rd, Johnson KA, Ilstrup DM, Riggs BL. 

Incidence of Colles' fracture in a North American community. 

Am J Public Health 1982; 72(6):605-7. 
2. Jupiter JB. Fractures of the distal end of the radius. J Bone 

Joint Surg Am. 1991;73(3):461-9. 

3. Chen NC, Jupiter JB. Management of distal radial fractures. J 
Bone Joint Surg Am 2007;89(9):2051-62. 

4. O'Neill TW, Cooper C, Finn JD, Lunt M, Purdie D, Reid DM, 

et al; UK Colles' Fracture Study Group. Incidence of distal 



856 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

forearm fracture in British men and women. Osteoporos Int 

2001;12(7):555-8.  

5. Alffram PA, Bauer GC. Epidemiology of fractures of the 

forearm. A biomechanical investigation of bone strength. J 

Bone Joint Surg Am 1962;44-A:105-14.  
6. Cummings SR, Nevitt MC, Browner WS, Stone K, Fox KM, 

Ensrud KE, Cauley J, Black D, Vogt TM. Risk factors for hip 

fracture in white women. Study of Osteoporotic Fractures 
Research Group. N Engl J Med 1995;332(12):767-73. 

7. Jaglal SB, Weller I, Mamdani M, Hawker G, Kreder H, 

Jaakkimainen L, Adachi JD. Population trends in BMD 
testing, treatment, and hip and wrist fracture rates: are the hip 

fracture projections wrong? J Bone Miner Res. 2005; 

20(6):898-905. 
8. Muller ME, Allgower M, Schneider R, et al. Manual of 

internal fixation. Techniques recommended by the AO-ASIF 

ed. 3. New York, Springer 1991. 
9. Newey ML, Ricketts D, Roberts L. The AO classification of 

long bone fractures: an early study of its use in clinical 

practice. Injury 1993; 24 (5):309-12. 
10. Trumble ET, Culp Randall, Harell PD, et al. Instruction course 

lecture, the AAOS – Intraarticular fracture of the distal aspect 

of the radius. JBJS  Am 1998; 80: 582-600. 
11. Bucholz RW, Heckman JD, Court-Brown CM, et al. Fractures 

in adults. Rockwood and Green’s, 6th ed. USA: Lippincott 

Williams & Wilkins; 2006: 916-20. 
12. Simic PM, Weiland AJ. Fractures of the distal aspect of the 

radius: changes in treatment over the past two decades. Instr 

Course Lect. 2003; 52: 185-95. 
13. Canale TS, Beaty HJ. Campbell’s Operative Orthopaedics, 

11th ed. Elsevier, 3441-46. 

14. Cole JM, Obletz BE. Comminuted fractures of the distal end 
of the radius treated by skeletal transfixion in plaster cast. An 

end-result study of thirty-three cases. J Bone Joint Surg Am 

1966; 48 (5): 931-45. 

15. Chapman DR, Bennett JB, Bryan WJ, Tullos HS. 

Complications of distal radial fractures: pins and plaster 

treatment. J Hand Surg Am 1982; 7 (5): 509-12 

16. Jakim I, Pieterse HS, Sweet MB. External fixation for intra-

articular fractures of the distal radius. J Bone Joint Surg Br 
1991; 73 (2): 302-6 

17. Duncan SF, Weiland AJ. Minimally invasive reduction and 

osteosynthesis of articular fractures of the distal radius. Injury. 
2001;32 Suppl 1:SA14-24. 

18. Burke EF, Singer RM. Treatment of comminuted distal radius 

with the use of an internal distraction plate. Tech Hand Up 
Extrem Surg 1998; 2(4):248-52. 

19. Abbaszadegan H, Jonsson U, von Sivers K. Prediction of 

instability of Colles’ fractures. Acta Orthop Scand 1989; 60:  
646-650. 

20. Kaempffe FA, Wheeler DR, Peimer CA, Hvisdak KS, 

Ceravolo J, Senall J. Severe fracture of the distal radius: effect 
amount and duration of external fixator distraction on 

outcome. J Hand Surg [Am] 1993; 18: 33-41. 

21. Kapandji A. L’osterosynthese par double embrocharge intra-
focal: traitement fonctionnel des fractures non articulares de 

l’extremite inferieure du radius. Ann Chir 1976; 30: 903-908. 

22. Choi KY, Chan WS, Lam TP, Cheng JC. Percutaneous 
Kirschner- wire pinning for severely displaced distal radius 

fractures in children. J Bone Joint Surg Br 1995; 77: 797-801. 

23. Lenoble E, Dumontier C, Goutallier D, Apoil A. Fracture of 
the distal radius: a prospective comparison between 

transstyloid and Kapandji fixations. J Bone Joint Surg Br 

1995; 77: 562-567. 
24. Peyroux LM, Dunaud JL, Caron M, Ben SlamiaI, Kharrat M. 

The Kapandji technique and its evolution in the treatment of 

fractures of the distal end of the radius. Ann Chir 1987; 6: 109-
122 

25. Milroy P, Coleman S, Ivers R. The Sauve–Kapandji operation. 

J Hand Surg [Br] 1992; 17: 411-414. 

 

 


