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ABSTRACT

Introduction: Barton's fracture is fracture-dislocation of 
radiocarpal joint with the intra-articular fracture involving 
the volar or dorsal lip. These injuries are inherently unstable 
demanding open reduction and internal fixation. We present 
our experience with buttress plate fixation for volar Barton’s 
fracture with Ellis T-plate. Aims: To evaluate the functional 
outcome and complications in volar Barton’s fracture treated 
by open reduction and internal fixation with T plate. 
Material and methods: This case series study was 
conducted between January 2012 and November 2012 at 
Department of Orthopaedics, Government Medical College 
Thiruvananthapuram. The patients in the age group 18 -75 
years who were treated by ORIF for volar Barton fractures 
were included in the study. During follow up, subjective and 
objective assessments were done and the patient’s functional 
status was evaluated with modified clinical scoring system of 
Green and O’Brien. The 32 patients involved were followed 
up for eleven months. The descriptive data were analysed 
using ‘SPSS’ and conclusions were made based on it.
Results: Wrist functions as assessed by Green and O’Brien 
score showed 84.4% patients with excellent to good results. 
Five patients had either fair or poor outcome. None of these 
variables were found to have any significant effect on the final 
outcome.
Conclusions: Ellis T plate is a simple and cheap implant 
which provides effective volar distal buttressing in treatment 
of volar Barton fractures. Our study shows encouraging 
results with good functional results. Also, there is a relatively 
short learning curve and the implant is cost effective.
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INTRODUCTION 
Barton's fracture is fracture-dislocation of radiocarpal joint 
with the intra-articular fracture involving the volar or dorsal 
lip. However, in this type of injury, the radiocarpal integrity 
is maintained as there is no disruption of radiocarpal 
ligaments.1,2,3 High velocity trauma results in this fracture in 
the young adults, while the reason in the elderly majority are 
due to falls.
Displaced intraarticular fractures of distal radius have a 
worse prognosis than extra-articular fractures because of the 
potential for incongruity and arthrosis of the radiocarpal and 
distal radioulnar joints, carpal subluxation, and associated 
inter-carpal ligament injuries. Variety of treatment 
approaches are being described for intra-articular distal radial 
fractures from closed reduction and casting, percutaneous 
pinning, external fixator and open reduction and internal 

fixation (ORIF). Conservative treatment of these injuries 
result in complications, such as osteoarthritis, mal-union, 
subluxation, and instability.4,5 Open reduction and internal 
fixation is the preferred method as this allows reduction 
under direct vision, stable internal fixation, shorter period 
of immobilization, and fast return of function.6 The use of 
the T-plate in the management of these fractures is a simple, 
effective method in achieving union and good hand function. 
We present our experience in the use of this buttress plate 
in this paper and try to determine the functional outcome of 
patients with volar Barton’s fracture treated surgically with a 
small buttress T plate. 
Aims and objectives
Aims of the present study is to evaluate the functional 
outcome in volar Barton’s fracture treated by open reduction 
and internal fixation with T plate. Additionally, we try to 
determine the demographic profile of this type of injury and 
the complications with this treatment.

MATERIAL AND METHODS
This prospective case series study was done between January 
2012 and November 2012 at the Department of Orthopaedics, 
Government Medical College, Trivandrum.
Study was done on patients admitted with volar rim fracture 
of distal end radius coming to Orthopaedics, outpatient 
clinics and Emergency department.

Sample Size: A total of 33 patients were assessed and one of 
them lost to follow up due to unknown reasons, the rest of 32 
patients were followed up for eleven months.

Inclusion Criteria: The patients of age between 18 – 75 
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years of either gender presenting within 48 hours of the 
injury were included in the study.

Exclusion Criteria: The following patients were excluded 
from the study: open fractures (Gustilo classification 
>1), previous fractures of the distal end radius, die punch 
fractures, dorsal Barton fractures and all patients who were 
not willing to give consent to take part in the study.
Study Procedure
This case series study was conducted between January 
2012 and November 2012 at Department of Orthopaedics, 
Government Medical College Thiruvananthapuram. In all 
the cases, pre-operative diagnosis was made with X-ray. 
In patients who fulfilled the inclusion criteria, ORIF with 
T-plate was done by Ellis approach to distal end radius. All 
surgeries were done under Regional Anaesthesia by brachial 
plexus blockade and was performed by an Orthopaedic 
consultant or Resident with more than two years’ experience. 
Post-operative X-rays were taken to evaluate the adequacy 
of reduction. Patients were treated by immobilization with 
a short arm slab for 3 weeks. During further follow up, 
subjective and objective assessments were done. Subjective 
assessment included pain, return to previous occupation, 
functional outcome and patient satisfaction. Objective 
assessment included deformity, wrist movements and loss 
of grip strength (measured with handheld dynamometer 
by comparing with contralateral wrist) and neurovascular 
function. On final follow up, the patient’s functional status 
was evaluated with Modified Clinical Scoring system of 
Green and O’Brien (Table 1). This score is compared most 
favourably with the widely used Disabilities of the Arm, 
Shoulder, and Hand (DASH) questionnaire.7 Radiological 
parameters were evaluated for fracture union, radiocarpal 
alignment, volar angulation, radial inclination, ulnar 
variance, articular step and arthritic changes.

STATISTICAL ANALYSIS
A total of 33 patients were assessed and one of them lost to 
follow up due to unknown reasons, rest of 32 patients were 
followed up for a period of eleven months. The descriptive 
data were analysed using ‘SPSS’ and conclusions were made 
based on it. Mean and standard deviation were calculated 
for age, gender, mode of injury, associated injuries, 
fracture type, wrist movements, radiological parameters 
and complications, comparisons were made with the final 
outcome using Chi square test (p <.05).

RESULTS 
In the present study, 93.7% of the patients with volar Barton’s 
fracture belonged to the age group less than 50 years. Only 
two patients in this study were more than 50 years. Most of 
the patients were males, only two were females. This sex 
predilection for males could be due to a high association 
of volar Barton’s fracture with their level of activity. There 
was no particular job predilection for this fracture but, were 
found to be more common in students (28.1%) and other 
young people susceptible to motor vehicle accidents. 78.1% 
of patients had motor vehicle accident as the mechanism of 
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injury. 71.9% of the patients had fracture of the right wrist. 
62.5% patients had AO type B3:3 and 34.4% had type B3:2 
volar Barton’s fracture. Of the many associated injuries 
sustained along with this fracture, ipsilateral ulnar styloid 
fracture was the most common.
During the final follow up, 75% of the patients did not 
have any pain. 21.9% patients had mild pain but most of 
them returned to their regular employment. One patient 
had moderate pain affecting wrist movements. Majority of 
the patients (90.1%) returned to their regular employment. 
Two patients had restricted employment, one with moderate 
stiffness of the wrist joint and other due to mild pain and 
stiffness. One patient was unable to work because of the pain 
and stiffness due to infection (Graph 1). 
Palmar flexion dorsiflexion arc was an important outcome 
variable found to be above 900 in 78.2% of patients. In this, 
47% patients had above 1200 range. Only one patient had a 
range less than 30% which was due to the stiffness followed 
by the infection (Graph 2). Grip strength of both hand 
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Parameter Points Grading
Pain 25 None

20 Mild, occasional
15 Moderate, tolerable
0 Severe, intolerable

Functional Status 25 Returned to employment
20 Restricted employment
15 Able to work but unemployed
0 Unable to work

Range of Motion DF- PF arc
25 >120 degrees
15 91-120
10 61-90
5 31-60
0 <30

Grip Strength Percentage of normal
25 100
15 75 - 99
10 50 - 74
5 25 - 49
0 0 - 24

Score
Excellent 90 -100
Good 80 - 89
Fair 65 -79
Poor < 65
Table-1: Modified clinical scoring of Green and O’Brien

Outcome Total
Excellent to Good Fair to Poor

Complication N % N % N %
Absent 22 91.7 2 8.3 24 100
Present 5 62.5 3 37.5 8 100
Total 27 84.4 5 15.6 32 100
Pearson Chi- Square 3.872 1 0.049

Table-2: Association of complications and functional outcome
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measured with a hand-held dynamometer and loss of grip 
strength was calculated. 71.9% of the patient regained their 
normal grip strength. Two patients had 40 to 60% loss of 
their grip strength which affected daily activities (Graph 3). 
Wrist functions as assessed by Green and O’Brian score 
showed 84.4% patients with excellent to good results. Five 
patients had either fair or poor outcome. In this one patient 
had pain and stiffness of the wrist due to the infection and 
two cases with screw penetration into the joint. Two patients 
had fair outcome due to the stiffness of the wrist joint (Graph 
4). The study shows good range of wrist movements in all 
patients belonging to good to excellent results. Mean palmar 
flexion – dorsiflexion arc was 116.70, mean ulnar deviation 
was 39.80, mean radial deviation was 18.30, mean pronation 
and supination was 78.10 and 81.30 in 84.4% patients. 
Age, sex and mode of injury showed no significant 
association with final outcome as per Chi square analysis. 
Majority of the cases were due to motor vehicle accident. 
There was no significant association between associated 
injuries and final outcome. Most common associated injury 
in the patient was the fracture ulnar styloid on the same side, 

which did not have any influence on functional outcome. In 
this study, there was no significant association found between 
the type of the volar Barton and final outcome. Most of the 
fracture belonged type B3:3 and showed 85% excellent to 
good result. No patients had any arthritic change or other 
long-term complication. 
Radiological variables studied were radio ulnar variance, 
volar angulation, ulnar angulation and the articular step and 
their influence in the final outcome. None of these variables 
were found to have any significant effect on the final 
outcome. Over all 25% of patients had some complications 
(Graph 5). Most common complication was found to be pain 
over the implant site (9.4%). Other complications found 
were screw penetration into the joint, pain over the ulnar 
styloid, infection, injury to the sensory branch of median 
nerve. Pearson chi square test showed, there was significant 
association between complications and final outcome. Out 
of five patients with fair to poor outcome three had some 
complications. They were due to pain and stiffness of the 
wrist joint caused by two cases of screw penetration and one 
case of infection (Table 2).



Pillai, et al. Volar Barton Fracture Treated by Open Reduction and Internal Fixation with T Plate

Section: Orthopaedics International Journal of Contemporary Medical Research  
Volume 7 | Issue 6 | June 2020 | ICV: 98.46 | ISSN (Online): 2393-915X; (Print): 2454-7379

F10

DISCUSSION
Volar Barton fractures are unstable injuries that constitute 
1.5 – 10.5% of distal radial fractures.8 Closed reduction 
manoeuvres become unsuccessful because of the fracture 
obliquity, inadequate carpal bone support and due to the 
proximal pull exerted by the flexor muscle mass. Early 
studies have proven the superiority of open reduction and 
internal fixation in these types of fractures compared to 
conservative treatment.9,10 Most recent literature advocates 
the use of variable angle locking plates to address the fracture 
comminution and instability.11 However, in many parts of 
the world, these implants remain inaccessible for routine 
use due to the cost factors involved. Ellis T plate is a simple 
and effective implant which can provide good functional 
outcome in these circumstances.
In the present study 93.7% of the patients belong to the age 
group of less than 50 years. This signifies that volar Barton’s 
fractures are more common in young age group those who 
have relatively good bone stock. This finding is supported by 
previous studies.12 The increase in incidence of road traffic 
accidents which is more common in young people may also 
be a contributing factor for this increase in incidence. Since 
this is an age group in which majority are earning members 
of the family, economic impact of this type of fracture in the 
society will be high. 
Volar Barton’s fracture in this study is more common in 
males (93.8%) as compared to females. This may be due 
to their increase in the level of activity. Males are more 
susceptible to high energy trauma, which is the usual cause 
of this fracture. 72% of the patient have fracture on the 
right wrist, which may be due to the increase incidence of 
right-hand dominance in the general population. As a reflex 
mechanism, people generally using their dominant hand to 
protect themselves, could explain this. Motor bike accidents 
are the most common mode of injury (65.6%). As suggested 
by Thompson and Grant13, this is due to compressive forces 
acting on wrist locked in flexion while holding the handle of 
bike. Volar Barton fracture with comminution (type B3:3) 
is the most common fracture type observed in this study. 
The violent trauma which is the usual culprit of this type of 
fracture may account for this. Fifty percent of volar Barton’s 
fracture has some associated injury. Fracture of ipsilateral 
ulnar styloid is the most common type of injury associated 
with volar Barton’s fracture. In the final analysis, there is 
no significant association between fracture ulnar styloid and 
final functional outcome. This is supported by an earlier 
study.14

In this study, 84.4% of patient have either excellent or good 
outcome. This result is comparable with many other similar 
studies.7,15,16,17 All patients in this study show good bony union 
and normal radiocarpal alignment in the final follow-up. 
Volar angulation, ulnar angulation and radioulnar variance 
in the final follow-up are acceptable in all patients which 
do not show any influence in the final functional outcome. 
Even though the articular step is more than 2mm in some 
patients, there is no osteoarthritis in any patients. This could 

be because of the short-term nature of the study and further 
follow up may be needed to identify these changes. 75% of 
the patients in this do not show any complications. Pain over 
the implant is the most common complication seen in this 
study (9.4%). Two patients had infection seriously affecting 
their wrist function. Patients with these two complications 
have either fair or poor outcome in this study. Loss of 
reduction, sympathetic mediated pain, extensor pollicis 
rupture and deep vein thrombosis are the other complications 
described with volar buttress plating in earlier studies.8 But 
these complications are not seen in any patient in this study. 
There are limitations in this study. Firstly, this is a case series 
study and the number of patients involved are less to draw 
definite conclusions. Secondly, the better results might be 
due to the short follow up period as we are unaware of the 
long -term outcomes. In addition to this, recent literature ` 
emphasises the importance of fragment specific fixation in 
case of comminuted fractures.18,19

CONCLUSION
Ellis T plate is a simple and cheap implant which provides 
effective volar distal buttressing and gives good functional 
outcomes in treatment of volar Barton fractures. The 
assessment of function is demonstrated using the Modified 
Clinical Scoring System of Green and O’Brien showing 
84.4% good outcomes. Moreover, 75% patients do not have 
any complications in this study. Our study shows encouraging 
results. Also, there is a relatively short learning curve and the 
implant is cost effective.
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