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Abstract 
Aim: The aim of the present study was to assess functional outcome of fractures of lower end radius treated with 
surgical management with locked compression plate (LCP) followed by early mobilization of wrist joint. 
Material & Methods: This study is a prospective, time bound, hospital based study that was conducted in the 
Department Orthopaedics, Government Medical College and Hospital, Bettiah, West Champaran, Bihar, India 
between the duration of six months. The study included a total of 50 cases of distal end radius fractures that were 
operated with open reduction and internal fixation with volar Locking Compression Plate (volar LCP). The 
fractures were classified according to Frykmann classification and were followed up at regular intervals. 
Functional outcome was assessed using the Gartland and Werley demerit scoring at each follow up visit. 
Results: In the study, 26% were in 20 - 30 Years, 22% were in 31-40 years, 32% were in 41 - 50 Years and 20% 
were > 50 Years. Mean age of subjects was 40.5 ± 14.26 years. 46% were Female and 54% were male. 52% had 
injury in left and 48% had in right. In the study, mode of Injury in 32% was FOOH, 68 % was RTA. In the Study, 
Frykman/AO type I/A2 was 12%, II/A3 was 10%, III/B3 was 20%, IV/B2 was 10%, V/B3 was 16%, VI/C2 was 
10% and VII/C2 was 22%. In the study, 52% got surgery done in 1 day, 32% in 2 days, 12% in 3days and 4% in 
4days. In the Study, 84% had follow-up after 6 months, 12% after 9months and 4% after 12 months. In the study, 
Mean Palmar flexion (PF) was 71.67 ± 9.81, Dorsiflexion (DF) was 76.4 ± 10.02, Radial deviation (RD) was 14 
± 3.40, ulnar deviation (UD) was 22.6 ± 5.55, Supination was 81.49 ± 8.52, Pronation was 72.48±10.06 and G&W 
Score was 4.96 ± 3.14. In the Study, 4% had Arthritis and 4% had EPL Tendon rupture. 
Conclusion: Based on the findings of this study it may be concluded that, locking plate fixation for distal radius 
fractures provided favourable outcome in patients requiring operative intervention with early mobilization of wrist 
joint.  
Keywords: Distal End Radius, Comminuted, Intra-Articular, Open Reduction, Internal Fixation, Locking 
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Introduction 

The distal radius forms a cornerstone for kinematics 
of the radiocarpal and the radioulnar joints, near 
normal restoration of the radial length, volar 
angulation and radial inclination are important pre-
requisites for obtaining good wrist function. [1] 
Fractures of the distal radius are among the most 
common fractures of the upper extremity and 

account for approximately one sixth (16%) of all 
fractures seen and treated in emergency rooms. 
[2,3,4] 

Distal end radius fractures constitute 10% of all 
human skeletal fractures. Such fractures mainly 
affect the elderly population and they involve low 
energy trauma. However, in young adults, high 
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energy trauma such as that resulting from vehicular 
traffic accidents accounts for a substantial number of 
cases, the majority of which are unstable.  [5,6]  

However, it is more important today to determine 
the nature of the fracture and to describe the 
pathology involved, than to link diagnosis and 
treatment to a specific name. The type, direction and 
amount of displacement are the most important 
factors relating to treatment. [7] Restoration of volar 
angulation, radial length, and radial inclination are 
essential for good functional outcomes at the wrist 
joint. Maintenance of articular congruity and stable 
fixation reduce the incidence of osteoarthritis and 
also help with earlier rehabilitation. [1 ] 

The goal of the treating physician should then be to 
restore the functional anatomy by a method that does 
not compromise hand function. The fracture pattern, 
the degree of displacement, the stability of the 
fracture, and the age and physical demands of the 
patient determine the best treatment option. Various 
treatment modalities, including plaster cast 
application, Kirschner wire fixation, dorsal and 
volar plates, and external fixation, have been 
described for the management of these fractures , all 
have contributed to improved fracture stability and 
outcome. [8,9] In recent years, angle-stable, volar 
locking plates have been propagated and 
enthusiastically used for surgical fixation of distal 
radial fractures, especially in the osteoporotic bone. 
The underlying biomechanical principle of angle-
stable locked plating is that uni-cortical, threaded 
screws fixed in the screw hole of the plate (“internal 
fixator”) reduce shear forces, thereby preventing 
loosening of the surgical construct. Locking volar 
plates mechanically bridge the bone and bear the 
load through the locking construct, resulting in a 
lower incidence of failure. [10] The subchondral 
placement of distal screws is essential to prevent a 
loss of correction and to achieve good functional 
results. [9] This type of fracture can be better 
managed with the use of a variable-angle plate as it 
allows greater flexibility in terms of screw angle 
insertion and the engagement of periarticular 
fragments. [11] Considering the high frequency of 
distal end radius fractures and scarcity of data 
regarding the optimal treatment, the objectives of the 
study were to assess functional outcome of fractures 
of lower end radius treated with surgical 
management with locked compression plate (LCP) 
followed by early mobilization of wrist joint. 

Material & Methods 

This study is a, time bound retrospective , hospital 
based study that was conducted in the Department 
Orthopaedics, Government Medical College and 
Hospital, Bettiah, West Champaran, Bihar, India 
between the duration of six months . The study 
included a total of 50 cases of distal end radius 
fractures that were operated with open reduction and 
internal fixation with volar Locking Compression 

Plate (volar LCP). The fractures were classified 
according to Frykmann classification and were 
followed up at regular intervals. Functional outcome 
was assessed using the Gartland and Werley demerit 
scoring at each follow up visit. 

Method of collecting data 

All cases presenting to the outpatient and emergency 
department fulfilling the below mentioned criteria 
were recruited for the study. 

Inclusion Criteria 

1. Fractures of distal end radius of either side. 
2. AO MULLER 23 A1, A2, A3, B1, B2, B3, C1, 

C2, C3. 
3. For fixation of complex intra and extra articular 

fractures. 
4. Age between 18-70 years. 

Exclusion Criteria 

1. Pathological fractures. 
2. Polytrauma patients. 
3. Skeletally immature patients. 
4. Non union and delayed union. 
5. Fractures older than 2 weeks. 

Surgical Procedure 

The operations were performed under general 
anaesthesia in all cases and brachial block in 4 cases. 
The patient was placed supine on the operating table. 
The affected limb was elevated for 2-3 minutes and 
exsanguinated. Then a mid-arm pneumatic 
tourniquet was applied and the limb was placed on a 
side arm board. Forearm and hand were thoroughly 
scrubbed, painted with betadine and spirit and 
draped. 

The incision for volar fixation of the distal radius is 
typically performed through the distal extent of the 
Henry’s approach. An incision is made between the 
flexor carpi radialis (FCR) tendon and the radial 
artery. This interval is developed, revealing the 
flexor pollicis longus (FPL) muscle at the proximal 
extent of the wound and the pronator quadratus 
muscle more distally. The radial artery is carefully 
retracted radially, while the tendons of the flexor 
carpi radialis (FCR) radially and flexor pollicis 
longus (FPL) ulnar side. After the pronator 
quadratus has been divided and elevated, the fracture 
is readily visualized, and reduction maneuvers can 
be accomplished under direct vision. After exposure 
and debridement of the fracture site, the fracture is 
reduced and provisionally fixed under fluoroscopy 
with K-wires, reduction forceps or suture fixation. 
Reduction aids should be placed so as not to interfere 
with placement ofthe plate. The appropriate plate is 
selected following fracture reduction. First, a 
standard cortical screw was applied to the most 
distal oval hole of the vertical limb of the plate in 
order to temporarily secure the plate to the proximal 
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fragment. This allowed concomitant proximal and 
distal plate adjustment. After fixing the distal 
fragment with subchondral locking screws, radial 
length was gained, when necessary, by pushing the 
plate distally. The first standard screw can be either 
left in situ or exchanged with another locking screw. 
The optimal placement of the distal screws is 
important. They must be inserted at the radial 
styloid, beneath the lunate facet, and near the 
sigmoid notch. The distal screws can be of either 
monocortical or bicortical engagement. More volar 
tilt can be achieved during distal screw placement 
when the wrist is volarly flexed as much as possible 
by an assistant. The final position of the plate was 
confirmed using fluoroscopy. Pronator quadratus 
muscle was used at the time of closure, to cover, in 
part, the implants that were applied to the anterior 
surface of the radius. Once stable fixation was 
achieved and hemostasis secured, the wound was 
closed in layers and sterile compression dressing 
was applied. The tourniquet was removed and 
capillary refilling was checked in the fingers. The 
operated limb was supported with an anterior below 
elbow POP slab with the wrist in neutral position. 

Postoperative Care 

Patient’s vitals were monitored. Suture removal was 
done on 12th day post operatively. POP slab was 
removed and patient discharged. Patient was advised 
physiotherapy exercises on discharge. 

Follow Up 

For all subjects, radiographs were performed at the 
end of six weeks, three months and six months 
follow-up. Patients were evaluated based on the 
following parameters at the time of discharge and all 
the three follow ups; 

• Range of motion 

Ø Wrist – Flexion, extension, supination, 
pronation, ulnar deviation and radial deviation 

Ø Elbow – Flexion, extension, supination and 
pronation. 

• Complications – Arthritis, pain and EPL tendon 
irritation 

• Clinical union 

• Radiological union 

Final outcome was calculated based on the Gartland 
and Werley demerit scoring system. 

Statistical Analysis 

Student’s t-test was used to compare the results 
between patient groups, with statistical difference 
defined as 5% (P ≤ 0.05). 

Results

Table 1: Patient details 
 N % 

 
 
Age 

20 - 30 years 13 26% 
31-40 years 11 22% 
41 - 50 years 16 32% 

> 50 years 10 20% 
 
Sex 

Female 23 46% 
Male 27 54% 

 
Side involved 

Left 26 52% 
Right 24 48% 

 
Mode of Injury 

FOOH 16 32% 
RTA 34 68% 

 
In the study, 26% were in 20 - 30 Years, 22% were in 31-40 years, 32% were in 41 - 50 Years and 20% were > 
50 Years. Mean age of subjects was 40.5 ± 14.26 years. 46% were Female and 54% were male. 52% had injury 
in left and 48% had in right. In the study, mode of Injury in 32% was FOOH, 68 % was RTA. 
 

Table 2: Frykman/AO Type Distribution among subjects 
 N % 

 
 
 

Frykman/AO type 

I/A2 6 12% 
II/A3 5 10% 
III/B3 10 20% 
IV/B2 5 10% 
V/B3 8 16% 
VI/C2 5 10% 
VII/C2 11 22% 

 
In the Study, Frykman/AO type I/A2 was 12%, II/A3 was 10%, III/B3 was 20%, IV/B2 was 10%, V/B3 was 16%, 
VI/C2 was 10% and VII/C2 was 22%. 
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Table 3: Time from injury to surgery (days) and duration of follow-up 

 N % 

 
Time from injury to surgery (days) 

1 26 52% 
2 16 32% 
3 6 12% 
4 2 4% 

 
Duration of follow up months 

6 42 84% 
9 6 12% 
12 2 4% 

 
In the study, 52% got surgery done in 1 day, 32% in 2 days, 12% in 3days and 4% in 4days. In the Study, 84% 
had follow-up after 6 months, 12% after 9months and 4% after 12 months. 

 
Table 4: Mean Deformity Distribution among subjects 

 Mean SD 
Palmar flexion (PF) 71.67 9.81 
Dorsiflexion (DF) 76.4 10.02 

Radial deviation (RD) 14 3.40 
Ulnar deviation (UD) 22.6 5.55 

Supination 81.49 8.52 
Pronation 72.48 10.06 

G&W Score 4.96 3.14 
 
In the study, Mean Palmar flexion (PF) was 71.67 ± 9.81, Dorsiflexion (DF) was 76.4 ± 10.02, Radial deviation 
(RD) was 14 ± 3.40, ulnar deviation (UD) was 22.6 ± 5.55, Supination was 81.49 ± 8.52, Pronation was 
72.48±10.06 and G&W Score was 4.96 ± 3.14. 
 

Table 5: Complications 
 N % 

 
Complications 

No complications 46 92% 
Arthritis 2 4% 

EPL Tendon rupture 2 4% 
 
In the Study, 4% had Arthritis and 4% had EPL 
Tendon rupture. 

Discussion 

Intra-articular fractures of the distal radius represent 
a spectrum of therapeutic challenges to the trauma 
surgeons over the years. [12] Dorsal angulation of 
the fracture is a common complication of these 
injuries; secondary displacement is also seen after 
conservative management. [13] These injuries have 
been noted to develop mal-union in many occasions 
which provide a less satisfactory functional and 
cosmetic outcome. [14] The distal radius forms a 
cornerstone for kinematics of the radiocarpal and the 
radioulnar joints, near normal restoration of the 
radial length, volar angulation and radial inclination 
are important pre-requisites for obtaining good wrist 
function. [13] Dorsal plating of dorsally displaced 
fractures was an option in case of patients with these 
injuries but, the complication rate also remained 
high. [15,16] Double-plating was tried in many 
cases of unstable distal radius fractures and several 
complications of loss of reduction and osteoporosis 
were noted. [15,17] The volar approach was then 
developed in management of these fractures and it 

had several advantages of minimizing the 
complications of the dorsal approach such as 
deprivation of metaphyseal blood supply to the 
fragments, avoidance of dorsal dissection and 
complications of extensor tendons also a more 
spacious volar aspect of distal radius. [15,18,19] 

In the study, 26% were in 20 - 30 Years, 22% were 
in 31-40 years, 32% were in 41 - 50 Years and 20% 
were > 50 Years. Mean age of subjects was 40.5 ± 
14.26 years. 46% were Female and 54% were male. 
52% had injury in left and 48% had in right. In the 
study, mode of Injury in 32% was FOOH, 68 % was 
RTA. In the Study, Frykman/AO type I/A2 was 
12%, II/A3 was 10%, III/B3 was 20%, IV/B2 was 
10%, V/B3 was 16%, VI/C2 was 10% and VII/C2 
was 22%. In the study, 52% got surgery done in 1 
day, 32% in 2 days, 12% in 3days and 4% in 4days. 
In the Study, 4% had Arthritis and 4% had EPL 
Tendon rupture. The treatment of distal end radius 
fractures varies from closed reduction and casting in 
minimally displaced fractures to open reduction and 
internal fixation in more complex fractures. Open 
reduction and internal fixation restore the wrist’s 
anatomy and help in faster rehabilitation with good 
clinical outcomes. [20] Volar plating is currently 
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favoured for comminute distal end radius fracture 
patterns and osteoporotic bones. [21] The volar 
cortex of the distal end radius is often less 
comminute than the dorsal cortex; therefore, 
anatomical reduction of the palmar cortex restores 
the radial shortening. Moreover, the palmar cortex is 
better contoured with respect to the dorsal cortex in 
terms of plate application. 

The volar variable angle locking plate is not a 
panacea for distal end radius fractures. The inability 
to decipher the articular anatomy of the distal end 
radius and the poor reduction of the fracture will lead 
to poor results with this newer implant. 
Complications such as hardware prominence, loss of 
reduction, and tendon irritation are similar to those 
found with other volar plates. The overall 
complication rate in our study was 21.7%, which is 
comparable to that reported by Jagodzinski et al. in 
a bicentric study on distal radius variable angle 
locking plates. [22] They reported a complication 
rate of 19.6%, although the majority had screw 
misplacement, while Kawasaki et al. had no reported 
cases of screw misplacement. [23] In our study, 
there was only one case of screw misplacement 
because extra care was taken to prevent this 
complication since it could have resulted in longer 
fluoroscopy time. However, no effort was made to 
calculate the resultant extra fluoroscopy exposure. 
The smaller sample size in our study could also be 
the reason for only a single case of such a 
complication. 

In the Study, 84% had follow-up after 6 months, 
12% after 9months and 4% after 12 months. In the 
study, Mean Palmar flexion (PF) was 71.67 ± 9.81, 
Dorsiflexion (DF) was 76.4 ± 10.02, Radial 
deviation (RD) was 14 ± 3.40, ulnar deviation (UD) 
was 22.6 ± 5.55, Supination was 81.49 ± 8.52, 
Pronation was 72.48±10.06 and G&W Score was 
4.96 ± 3.14. 

Conclusion 

Based on the findings of this study it may be 
concluded that, locking plate fixation for distal 
radius fractures provided favourable outcome in 
patients requiring operative intervention with early 
mobilization of wrist joint. Hence locking plate 
fixation may be recommended for distal radius 
fractures.  
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