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Abstract 

Background: Distal end radius fractures are the common-
est upper limb fractures that account for 17% of all upper ex-
tremity injuries. There is an increasing trend for volar plat-
ing rather than K wire fixation, which remained for long the 
golden standard fixation technique for such injuries. 

Aim of Study: To compare the clinical, functional and ra-
diological outcome of volar plating versus K-wire fixation for 
extra articular dorsally displaced distal end radial fractures. 

Material and Methods: A randomized, prospective com-
parative study was carried out on 50 patients diagnosed as 
Coll’s fracture; they were divided into two groups. The first 
group treated with percutaneous K wires and second group was 
treated with volar plating. The duration of follow-up was one 
year by X-rays and patient rated wrist evaluation (PRWE). 

Results: Significant improvement of the range of motion, 
radiological union and PRWE score in the first 3 months in the 
plate group but there were no significant difference at the end 
of the first year. 

No statistical difference of significant importance was 
noted regarding the complications rate. 

Conclusion: Percutaneous pinning is safe, cheap and easy 
technique to maintain reduction in displaced, extra-articular 
distal radial fractures, with minimal complications. 
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Introduction 

DISTAL radial fractures represent about 10% to 
20% of all the fractures come to emergency [1,2]. It 
has a bimodal age distribution, high energy trauma 
required in younger individuals whilein elderly 
patients low energy trauma is required. Falling on 
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outstretched hand (FOOSH) works, car accident or 
sports related injuries are the most common mecha-
nism [3]. The treatment options have been evolved 
over the past two decades from cast immobiliza-
tion, percutaneous pinning and finally internal fixa-
tion with various types of plating. 

Surgical fixation of the distal end radius frac-
tures have led to tremendous improvement in func-
tional outcome, and less disfigurementof wrist [4]. 

The optimal management of distal radius frac-
tures remains controversial. For extra articular 
fracture of the distal end radius there is an increas-
ing trend for volar plating rather than K wire fixa-
tion, which remained for long the golden standard 
fixation technique for such injuries [5]. The aim of 
our study was comparing the functional outcome 
of volar plating and K-wire fixation as regard extra 
articular dorsally displaced distal end radial frac-
tures using Patient Rated Wrist Evaluation (PRWE) 
score for one year postoperative. 

Material and Methods 

This was a prospective study that held on 50 
adult patients diagnosed to have coll’s fracture re-
cruited from Helmeya Military Hospital in the pe-
riod from December 2021 to June 2023 to compare 
the clinical, functional and radiological outcomes 
of volar plating versus K-wire fixation. They were 
divided into two groups, each of 25 patients. (Group 
A) was treated by open reduction and volar plating, 
while (Group B) was treated by closed reduction, 
percutaneous K-wire pinning. 

Inclusion criteria: 
1- Participants in the study were 18 years old or 

older. 
2- Distal radius fracture within 3cm of the radio 

carpal joint. 

537 

http://www.medicaljournalofcairouniversity.net


Fig. (1): Postoperative AP and lateral views of DER fracture. 
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3- A2, 3 and B2, 3 fractures as classified by AO 
Classification system. 

Exclusion criteria: 
1- Skeletally immature patients. 
2- Intra articular fractures. 
3- Patients with open Gastilo type 2. 
4- If patients are unfit for surgery. 
5- Patients with pathological fractures. 

Patients were recruited from both the emer-
gency department and outpatient clinicfor those 
suspected of wrist injuries. They were subjected to 
full history, clinical examination and radiological 
assessment was done by X-ray both lateral and pos-
teroanterior (PA) views to assess the radial length, 
radial inclination, articular step-off and gap. While 
the palmar tilt was evaluated on the lateral view. 
Fractures were classified according to Association 
of the Study of Internal Fixation (AO) classifica-
tion. The study was approved by the Armed Forces 
Collage of Medicine ethical committee in accord-
ance of Helsinki. Written informed consent was ob-
tained from all the patients. Patients were operated 
under general anesthesia, in Group A open reduc-
tion through Henery approach and internal fixation 
withconventional volar T-plate. Intra-operative C-
arm was used to check the reduction and the posi-
tion of the plate. Two weeks of immobilization by 
below elbow slab followed by early active range 
of motion (ROM) exercises. While in group B all 
patients were treated by closed reductionunder C-
arm guidance followed by percutaneous pinning 
by (1.6-2mm) smooth k-wires, below elbow slab 
to protect the k-wires for a period of 6 weeks af-
ter which the k-wires were removed in outpatients 
clinic and active ROM was initiated. 

Postoperatively, oral antibiotics were prescribed 
for 10 days. In group A sutures were removed on 
the 15th post-operative day. 

Patients were followed-up on1, 3, 6, 12 months 
postoperatively. Follow-up included local exami-
nation of the wounds & its care, clinical as well as 
radiological examination. 

Patients were assessed by: 
- PRWE 
- Functionally for ROM 
- Radiological evidence of union, alignment & col-

lapse. 

Statistical analysis: Were performed using 
SPSS 16.0 statistical software (SPSS Inc., Chicago, 
IL, USA). 

The radiological and clinical values were ex-
pressed as Means ± Standard deviations. A p-value 
<0.05 was considered statistically significant and 
that p<0.001 was considered highly significant. 

Fig. (2): Postoperative AP and lateral views of DER fracture. 

Results 

Mean age of included subjects in plate group 
was 43.4±15.67 years and in k-wire group was 
43.24±15.79 years with no significant difference 
between the two groups (p=0.9715). 

In plate group males were 18 (72%) cases and 
females were 7 (28%) cases, in k-wire group males 
were 12 (48%) cases and females were 13 (52%) 
cases with no significant difference between the 
two groups (p=0.083). 

In plate group left side fracture was observed 
in 11 (44%) cases and right side fracture was ob-
served in 14 (56%) cases. In k-wire group left side 
fracture was observed in 10 (40%) cases and right 
side fracture was observed in 15 (60%) cases with 
no significant difference between the two groups 
(p=0.77). 

In plate group Mechanism injury was FOOSH 
was in 9 (36%) cases and RTA was in 16 (64%) cas-
es. In k-wire group FOOSH was in 11 (44%) cases 
and RTA was in 14 (56%) cases with no significant 
difference between the two groups (p=0.564). 

Operative data: 
Operative time in plate group was 24.8±3.58 

min. and in k-wire group was 22.4±3.35min. with 
significant decrease in k-wiregroup (p=0.02208). 

Hospital Stay in plate group was 2.89±1.85 
days and in k-wire group was 1.87±1.22 days with 
significant decrease in k-wire Group (p=0.03036). 
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Table (1): Basal Characteristics of included subjects. 

Plate group 
(N=25) 

K. Wire group 
(N = 25) 

p- 
value 

Age (years) 43.4±15.67 43.24±15.79 0.9715 

Sex N (%): 
Male 18 (72%) 12 (48%) 0.083 
Female 7 (28%) 13 (52%) 

Side fracture N (%): 
Left 11 (44%) 10 (40%) 0.77 
Right 14 (56%) 15 (60%) 

Mechanism injury 
N (%): 

FOOSH 9 (36%) 11 (44%) 0.564 
RTA 16 (64%) 14 (56%) 

Blood Loss in plate group was 37.88±11.83ml 
and in k-wire group was 30.76±12.02ml with sig-
nificant decrease in k-wire Group (p=0.04539). 

Operative data of included subjects was signifi-
cantly better in k-wire group. 

PRWE wrist Score: 
Scoring was done pre and post-operatively 1, 3, 

6, 12 month later using PRWE wrist. 

There was significant improvement in plate 
group compared with k-wire group regarding 
PRWE wrist score in post-operative first and third 
months (p<0.05). 

There was no significant difference regarding 
PRWE wrist Score Preoperative or postoperative 6 
& 12 months in both groups (p>0.05). 

Chart (1): PRWE wrist Score statistics in both groups. 

Range of motion (ROM): 

The flexion in plate group was <10 ±1.2 pre-
operatively, after the 

3rd 
 month it was 60±1.1, af-

ter the 
6th 

 month it was 77±1.2 and after one year  

was 80±1.1 with significant increase in each time 
compared to baseline (p<0.05). While in K-wires 
group flexion was <10±1.3 preoperatively, after the 
3rd month was 53±2.93, after the 6th month was 
76±2.83 and after one year was 79±2.58 with sig-
nificant increase in each time compared to baseline 
(p<0.05). 

In Plate group extension was <5±2.1 preopera-
tively after the 

3rd 
 month was 60±1.7, after the 6th 

month was 60±1.7 and after one year was 80±1.1 
with significant increase in each was 65±1.6 with 
significant increase in each time compared to base-
line (p<0.05). While in K-wires group extension 
was <5±1.8 preoperatively, after the 

3rd  month was 
54±3.51, after the 

6th  month was 64±2.54 and after 
one year was 89±2 with significant increase in each 
time compared to baseline (p<0.05). 

The preoperative ulnar deviation in Plate group 
was <5±1.5, after the 

3rd  month was 21±3.52, after 
the 

6th 
 month was 44±3.3 and after one year was 

49±2.73 with significant increase in each time com-
pared to baseline (p<0.05). While in K-wires group 
was <5±1.3, at after the 

3rd 
 month was 30±2.1, af-

ter the 
6th 

 month was 30±2.1 and after one year 
was 45±2.3 with significant increase in each time 
compared to baseline (p<0.05). 

The preoperative radial deviation in Plate group 
was <5±2.1, after the 

3rd 
 month was 10±2.3, af-

ter the 
6th 

 month was 15±1.1 and after one year 
was 20±1.1 with significant increase in each time 
compared to baseline (p<0.05). While in K-wires 
group was <5±1.3, after the 

3rd 
 month was 7±2.61 

after the 
6th  month was 14±2.94 and after one year 

was 19±2.81 with significant increase in each time 
compared to baseline (p<0.05). 

At the end of the first year we didn’t find any 
significant different regarding the ROM between 
both groups (p>0.05). 

Wrist radiologic assessment: 
Postoperative radial length in plate group was 

10.23±1.3 and in k-wire group was 11.23±2.3. The 
postoperative volar tilt in plate group was 11±1.9 
and in k-wire group was 10.4±1.6 54. The postop-
erative inclination in plate group was 22.1±2.1 and 
in k-wire group was 21.3±4.1. There was no signif-
icant difference between the two groups regarding 
Postoperative Radial Length (p=0.064), Postopera-
tive Volar tilt (p=0.233) and Postoperative inclina-
tion (p=0.389). 

Complications: 
In plate group infection was observed in one 

patient (4%) and Complex regional pain syndrome 
(CRPS) was observed in 1 patients (4%). In k-wire 
group infection was observed in 1 patient (4%) case 
and CRPS was observed in 2 patients (8%). There 
was no significant difference between both groups 
regarding infection (p=0.99) or CRPS (p=0.55). 
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Table (2): ROM plate statistics. 

ROM 
Preoperative 

ROM 
Post 

ROM 
ROM 
3m 

ROM 
6m 

ROM 
12m 

Flexion <10±1.2* In splint 60±1.1* 77±1.2* 80±1.1* 
p-value <0.0001 <0.0001* <0.0001 
Extension <5±2.1* In splint 60±1.7* 65±1.6* 90±1.2* 
p-value <0.0001 <0.0001 <0.0001 
Ulnar deviation <5±1.3* In splint 30±2.1* 45±2.3* 50±1.1* 
p-value <0.0001 <0.0001 <0.0001 
Radial deviation <5±2.1* In splint 10±2.3* 15±1.1* 20±1.1* 
p-value <0.0001 <0.0001 <0.0001 

Table (3): ROM wire statistics. 

ROM 
Preoperative 

ROM 
Post 

ROM 
ROM 
3m 

ROM 
6m 

ROM 
12m 

Flexion <10±1.3 In splint 53±2.93 76±2.83 79±2.58 
p-value <0.0001 <0.0001 <0.0001 
Extension <5±1.8 In splint 54±3.51 64±2.54 89±2.6 
p-value <0.0001 <0.0001 <0.0001 
Ulnar deviation <5±1.5 In splint 21±3.52 44±3.3 49±2.73 
p-value <0.0001 <0.0001 <0.0001 
Radial deviation <5±1.3 In splint 7±2.61 14±2.94 19±2.81 
p-value 0.0022 <0.0001 <0.0001 

Fig. (3): Wrist ROM. 

Postoperative Postoperative Postoperative 
Rad. length Volar tilt inclination 

Chart (2): Comparison the re-
sults of plate Vs. k-wire reduction 
fixation regarding Wrist radiologic 
assessment. 



Mohamed Kamal, et al. 541 

Case presentation: 
A male patient 42 years old had closed RT DER 

Fracture after FOOSH. On admission, clinical ex-
amination was done plain X-rays. He was prepared 
for surgery next day admission fracture was fixed 
by K wires. 

The average time for the operation was 20 min-
utes. Patients stayed in the hospital only for one 
day. Blood loss was 20ml postoperative PRWE 
was 90. PRWE 3 months post operatively was 60. 
PRWE 6 months post operatively was 30. PRWE 
12 months post operatively was 0 for ROM meas-
ured by goniometer at 12 months post operatively 
flexion was 85. Extension was 75. Ulnar deviation 
was 50. Radial deviation was 20. 

Fig. (4): AP and lateral views of DER fracture of case (preop-
erative). 

Fig. (5): AP and lateral views of DER fracture of postoperative. 

Discussion 

The distal radial fracture is a common injury 
thatrequires anatomical reduction restoring the an-
gles for optimum results functionally, there is vari-
ety of surgical management options, but this study 
compared the functional and radiological results of 
volar plate vs. k-wire fixation for unstable extra ar-
ticular distal radius fractures. 

Recently an increased incidence of distal radial 
fractures was noted due to rising road collision. 
About60% of patients involved in this study were 
due to road collision, which was similar to FFitous-
si & SP Chow [6]. The increased incidence of road 
collisionsexplains the young age of the involved 
patients mean (43.4±15) years. 

This study found superior results with k wires 
regarding the operative duration, lost blood and 
hospitalization. Whileplate group showed better 
PRWE wrist score in first and third post-operative 
months. There was significant improvement in re-
garding ROM at 3 months post-operative in the 
plate group when compared to k-wires group, but 
there was no statistical difference in wrist func-
tion or pain as denoted by ROM and PRWE and 
between those treated by K-wire fixation and those 
treated by plate fixation at 6,12 months postopera-
tively. There was no statistical significance in com-
plications rate. Our study in concordance with the 
result of Rozental et al., who operated 45 patients 
with extraarticular distal radial fracture internal 
fixed by plate vs. K wire and concluded that the 
patients who had been managed plate fixation had 
ROM, stronger hand grip, and lower DASH scores 
in the early post-operative period. Once a year had 
passed since the accident, these disparities had dis-
appeared, and there was nostatistical significant 
difference between the treated groups regarding 
functional or radiological results [7]. 

The distal radius acute fracture fixation trial’s 
published a multicenter study in the united king-
dom involved 461 patients and didn’t recommend 
the usage of volar locking plates, which is growing 
quickly. Patients were excludedfrom their study if 
the patient had intra-articular fracture that would 
get better results from plate fixation. At 3, 6, and 
12 months, the patients were checked on and as-
sessed using PRWE and DASH. The difference had 
no statistical significance regarding the functional 
outcome betwee groups, and there was also no dif-
ference in complication rates [8]. 

Our study results weren’t matched with Marcheix 
et al., [9] who assigned 103 patients, all of whom 
were older than 50. Fifty patients had volar plate 
fixation whereas 53 patients had closed pinning. At 
3-, 6-, 12- and 26-weeks following surgery, clini-
cal and radiological results were compared. Those 
who were stabilized with wires experienced loss of 
reduction more frequently. Functional outcomes, 
as measured by Herzberg and DASH scores, were 
higher in the plate group at 26 weeks, which can be 
explained by short term follow-up of the patients in 
comparison with our study. 

Volar locking plates have undoubtedly become 
more popular as a result of advertising by supply-
ing companies and the accelerated functional im-
provements that were noted. The earlier return to 
work and sports participation for young patients 
must be judgedagainst the expense of the implants. 
The price of two k-wires, according to a cost analy-
sis study, is 100 Egyptian pounds, while the cost of 
used volar locking plate was5000 Egyptian pounds. 
When the extra costs for operating room time was 
taken into account, the cost difference between the 
treatment groups will increases [10]. 
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Conclusions: This study demonstrates similar 
clinical functional and radiological outcomes for T 
plate and K-wire fixation for extra articular dorsal-
ly displaced distal end radius fractures, in the short 
and intermediate term follow-up. For simple frac-
tures, percutaneous pinning remains a valid, less 
invasive,cost effective option. 

Complex fractures that cannot be reduced by 
closed means and comminuted extra-articular frac-
tures where plating used to maintain the radial 
length, should be the indications for volar plating. 
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