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Introduction
Fractures of distal radius are among the commonest fractures 

of upper extremity, and it represents approximately one sixth of all 
fractures presented in emergency department. High velocity injury 
in young population is the common mechanism of injury such as 
road traffic accident, fall from height, injuries occurs during athletic 
activities but in elderly age group low energy mechanism is the 
leading cause of distal radius fractures such as a simple fall from a 
standing height [1]. On the basis of AO classification, distal radius 
fracture classified as extra-articular, partial-articular and complete 
articular fracture. Treatment of such fractures varies from simple 
cast immobilization to open reduction and internal fixation. Non 
displaced or minimally displaced intra and extra- articular as well 
as impacted stable fractures with acceptable minimum shortening 
can be treated adequately by closed method with cast or splint  

 
immobilization. Failure to achieve closed reduction or failed initial  
closed reduction in follow up often requires operative treatment 
[2,3]. It is documented that displaced fractures of distal radius 
are challenging to treat with success by means of non operative 
methods [4].

In younger population, intra-articular fractures of distal 
radius comprise a distinct subgroup of fractures that are difficult 
to manage and are associated with high frequency of post-
traumatic degenerative changes [5]. The main goal of treatment 
for such fractures is to restore painless motion and stability of 
wrist to allow daily activities of life without the propensity for 
future degenerative changes [6]. Principle of treatment is to 
restore articular congruity, normal palmer tilt, radial length and 
radial inclination. Osteosynthesis with small buttress plate is 
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Abstract

Objective: To evaluate the functional outcome of unstable distal radius fracture in adults treated with palmer T-plate Osteosynthesis.

Methods: This Prospective observational study was conducted at department of orthopedic surgery, from November 2013 to October 
2015. Total of 86 patients were registered in this study with acute fracture within 24 hours of injury. Physical and radiological examination 
was done. Patients had follow up at 2nd, 6th, and 12th week after operations. On follow up, patients was asked to answer DASH (Disability of 
arm shoulder and hand) Score questionnaire and observation made with respect to development of movement at 2nd, 6th and 12th week after 
removal of splint. Movement at wrist was evaluated objectively with the elbow flexed to 90° and the arm adducted, measurement carried by 
using goniometry. Outcome with DASH score < 50 and goniometry angle’s degree >50 will be considered as satisfactory.

Results: Satisfactory outcome (DASH <50) was observed in 60(69.77%) patients. Outcomes with respect to age, gender, mode of admission 
and type of fractures were found statistically insignificant.

Conclusion: The palmer T-plate can produce reliable and acceptably good results in the treatment of unstable distal radius fractures 
without angle-stable screws up to now. We concluded that stable and early mobilization with good functional outcomes can be obtained with 
this type of Osteosynthesis.
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now recommended because loss of reduction with subluxation 
of the carpus is so common in distal radius fracture [7]. Open 
reduction and internal fixation can be expected to provide better 
functional outcomes in the early post operative period so it could 
be considered as option of treatment for patients requiring a faster 
return to function after the injury [8]. The wide range of plating 
techniques exist for fracture fixation of distal radius, new implants 
designs and plating strategies have made certain treatment options 
more attractive. Now multiple options available to the treating 
surgeon for distal radius fracture fixation like palmer plating, 
dorsal plating, dual column plating and fragment specific fracture 
fixation with multiple implants available for each form of plating. 
Although many of these decisions remain controversial and are 
often based on surgeon preference, a few generalizations can be 
made. Volar displaced intra-articular fractures are best treated with 
a volar buttress plate [9]. Open reduction and internal fixation with 
palmer T-plate in intra-articular fractures of distal radius showed 
favorable outcomes [10]. 

Our study has been conducted in locally to assess the functional 
outcome of unstable distal radius fracture in adults treated with 
palmer T-plate Osteosynthesis. Palmer T- plate can be the choice of 
implant for fixation of unstable distal radius fractures. Use palmer 
T- plate provides the best mode of anatomical reduction and in 
addition to this their buttress modes reduces and stabilize vertical 
shear intra-articular fractures through an antiglide effect [11]. The 
purpose for conducting this study is to achieve a validated data by 
assessing the postoperative range of motion by the use of validated 
DASH score (Disability of Arm, Shoulder and Hand) and assessment 
of degree of flexion & extension at wrist post operatively. 
Evidence was provided of the validity, test-retest reliability, and 
responsiveness of the DASH & confirming its usefulness across 
the whole extremity [12,13]. A very strong correlation was noted 
between DASH & other scoring systems making it reliable in 
evaluating a subjective outcome. Range of flexion and extension 
which is most important function of wrist is evaluated.

Materials and Methods
This prospective observational study was conducted at the 

Department of Orthopedic Surgery, Liaquat National Hospital and 
Medical College, Karachi from November 2013 to October 2015. 
Patients were registered using a predesigned Performa. Approval 
from institutional ethical review committee was taken prior to 
commencement of the study. Formal informed written consent 
was obtained from patients registering in the study. Using a non-
probability, consecutive sampling technique 86 patients were 
registered for the study.

Inclusion Criteria
a) Patients with either sex.

b) Patients above age of 22 years and less than 50 yrs.

c) Patients reported at Orthopedics department with acute 
fracture less than 24 hours. 

d) X-ray proven fractures of distal radius showing intra- 
articular fracture line.

e) Patients with 23-B and its subtypes fracture according to 
AO Classification.

f) Closed fractures.

Exclusion Criteria 
a) Pathological fractures.

b) Open Fractures.

c) Fractures with vascular injuries. 

d) Patients with cognitive disorders not able to communicate 
effectively.

e) History of previous Injury to the same extremity.

f) Any other associated injury.

g) Patients with 23-C and its subtypes fracture according to 
AO Classification.

After meeting the inclusion and exclusion criteria, patients 
were included in the study. Physical and radiological examination 
was done by principal investigator. All patients were operated 
using a standard prescribed surgical technique by the experienced 
surgeon (having more than 5 yrs experience). Patients had follow 
up protocol at 2nd, 6th, and 12th week after operations. On follow up, 
patients were asked to answer DASH (Disability of arm shoulder 
and hand) score questionnaire and observation made with respect 
to development of movement at two weeks after removal of splint 
and patients were called for follow up twice with one month interval 
at 6th & 12th weeks respectively. Movement at wrist was evaluated 
objectively with the elbow flexed to 90° and the arm adducted. 

Goniometry was used to measure the palmer flexion and 
dorsiflexion angles. The contra lateral normal wrist was used as 
control for each measurement. In the patient with bilateral fractures 
of the distal radius, the mean range of movement of the unaffected 
limbs of the other patients was used as the control value. Outcome 
with DASH score < 50 and goniometry angle’s degree >50 degree 
will be considered as satisfactory. Demographic, observational, and 
DASH score data was collected using a pre-designed proforma by the 
principal investigator. The DASH score is a 30-item questionnaire 
on a 5-point ordinal scale (1-5), transformed to percentage, score 
range. Range is 0-100% which intended to assess the function and 
symptoms of persons with disorders of the upper limb. 

Interpretation of DASH scores
A score of 0 indicates ‘no disability’ and score of 100 indicates 

‘severe disability. Outcome with DASH score < 50 consider as 
satisfactory while DASH score > 50 consider not-satisfactory.

Method of Scoring
DASH scale comprise of commands from daily living and patient 

him/herself mark score as per difficulty they feel in performing 
that command i.e. score 1 to 5

a) No Difficulty 

b) Mild Difficulty
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c) Moderate Difficult 

d) Severe Difficulty 

e) Unable To Perform

Goniometry
Goniometer will be used to measure postoperative wrist 

flexion and extension. Palmer flexion and extension angle >50 
degree as measured from goniometry was considered satisfactory. 
Confounding variables as well as bias was controlled by strictly 
following the exclusion criteria. Data was entered and analyzed 
through Statistical Package for Social Sciences (SPSS) Version 17. 
Mean and standard deviation were calculated for the quantitative 
variable i.e. age; palmer flexion, dorsiflexion, and DASH score. 
Frequency and percentage were calculated for qualitative variables 
like gender, mode of admission, type of fracture, and functional 
outcome (satisfactory/ unsatisfactory). Effect modifiers were 
controlled by stratification of age, gender, and type of fracture 
to observe the effect of these modifiers on outcome through chi-
square test. P<0.05 was taken as significant.

Results
A total of 86 patients reported at Orthopedics department with 

acute fracture less than 24 hours of injury. The average age of the 
patients was 33.02±6.73 years. There were 62 (72.09%) female and 
24(27.91%) male. Regarding mode of admission, 52(60.47%) were 
reported thorough emergency and 34(39.53%) from outpatient 
department. Most of the common type of fracture was 23-B2 
(55.81%) followed by 23-B1 (25.58%) and 18.6% cases were 
type 23-B3 fracture. The average palmer flexion, dorsiflexion was 

55.77±14.98o and 58.77±17.750 respectively while mean DASH 
score was 38.58±19.84. Functional outcome after fixation of the 
unstable fracture of distal radius with palmer T-plate osteosynthesis 
showed satisfactory outcome (DASH <50) in 60 (69.77%) cases 
while 26 (30.23%) were unsatisfactory. Outcome with respect to 
age groups was satisfactory in 70% in 22 to 30 years of age patients, 
60% satisfactory result noted in 31 to 40 years of age patients while 
72.2 % was satisfactory outcomes were observed in 40 to 50 years of 
age group patients. Significant difference was not observed among 
the age (p=0.87). With respect to gender, satisfactory outcome 
was 67.7% in female and 75% in male which is also insignificant. 
Similarly outcome was observed with respect to mode of admission 
and type of fracture but insignificant differences were observed 
as p value found to be statistically insignificant (Tables 1-5) and 
(Figure 1).

Figure 1: Functional Outcome of Unstable Distal Radius 
Fracture Treated with Palmer T-Plate Osteosynthesis at 12 
Weeks Follow Up.
Outcome with DASH score < 50 consider as satisfactory 
while DASH score > 50 consider not satisfactory.

Table 1: Descriptive Statistics of Palmer Flexion, Dorsiflexion and Dash Score at 12 Weeks Follow Up.

Descriptive Statistics Palmer flexion (Degree) Dorsiflexion (Degree) DASH Score

Mean ± SD 55.77±14.98 58.77±17.75 38.58±19.84

95% Confidence Interval 
for Mean

Lower Bound 51.16 53.30 32.47

Upper Bound 60.38 64.23 44.69

DASH= Disability of arm shoulder and hand SD= Standard Deviation

Table 2: Functional Outcome of Unstable Distal Radius Fracture Treated with Palmer T-Plate Osteosynthesis at 12 Weeks Follow Up 
(by Age Groups).

Age Groups (Years)
Outcomes

Total P-Values
Satisfactory Not Satisfactory

22-30 Years 28(70%) 12(30%) 40

0.8731-40 Years 6(60%) 4(40%) 10

40-50 Years 26(72.2%) 10(27.8%) 36

Chi-Square Test Applied

Table 3: Functional Outcome of Unstable Distal Radius Fracture Treated with Palmer T-Plate Osteosynthesis at 12 Weeks Follow Up 
(by Gender).

Gender
Outcomes

Total P-Values
Satisfactory Not Satisfactory

Female 42(67.7%) 20(32.3%) 62
0.64

Male 18(75%) 6(25%) 24

Chi-Square Test Applied
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Table 4: Functional Outcome of Unstable Distal Radius Fracture Treated with Palmer T-Plate Osteosynthesis at 12 Weeks Follow Up 
(by Mode of Admission). 

Mode of Admission
Outcomes

Total P-Values
Satisfactory Not Satisfactory

OPD 22(64.7%) 12(35.3%) 34
0.55

Emergency 38(73.1%) 14(26.9%) 52

Chi-Square Test Applied

Table 5: Functional Outcome of Unstable Distal Radius Fracture Treated with Palmer T-Plate Osteosynthesis at 12 Weeks Follow Up 
(by Mode of Admission). 

Type of Fracture
Outcomes

Total P-Values
Satisfactory Not Satisfactory

23-B1 14(63.6%) 8(36.4%) 22

0.7023-B2 36(75%) 12(25%) 48

23-B3 10(62.5%) 6(37.5%) 16

(Chi-Square Test Applied)

Discussion
Distal radius fractures (DRF) occur more frequently than any 

other fracture. Various operating methods for distal radius fracture 
fixation have used by orthopedic surgeons, including K-wire 
fixation, external fixation and open reduction and internal fixation 
with different implants are well established and widely used [14]. 
External fixation with additional use of K-wires fixation to achieve 
stable fixation, may be associated with prolonged postoperative 
stiffness and pin tract infection and with loss of reduction. Dorsal 
plate Osteosynthesis may cause extensor tendons irritations 
and some time even rupture, so their removal is often necessary, 
in contrast volar plate can be left in place for most of cases [15-
17]. Several studies have conducted for the treatment unstable 
distal radius fracture and showed satisfactory results with each 
method but treatment of choice for such unstable fracture remain 
controversial. With the exception of a very recent study, not even 
randomized control trials could convincingly show better results 
for any of the procedures [16-19]. While dorsal plate used for 
treating unstable distal radius fracture, it requires exposure of 
the fragments, frequently spongioplasty, and usually removal of 
the implant later on. However, with the palmar approach for the 
reconstruction of the articular surface and restoration can easily be 
achieved with the T-plate.

Jupiter and Fernandez report shows operative treatment of 49 
palmer marginal intra-articular fracture shows 31 excellent, 10 
good and 8 with fair results [20]. Koenig KM in his study conclude 
that early internal fixation with volar plating is the preferred 
strategy in most scenarios [21]. In a prospective study a total of 
124 unstable fractures of the distal radius were treated with a fixed 
angle palmar T-plate Using the functional outcome score according 
to Sarmiento, they obtained 15% excellent, 56% good, 28% fair and 
1% poor results [22]. In Strohm et al. [23] study after reduction 
and plate Osteosynthesis they found no secondary displacement. 
Dumont C et al. [24] in a prospective study evaluate 200 patients 
functionally and radio logically and conclude that palmer T plate 
has produced reliable and good results in the treatment of unstable 

distal fractures of the radius without angle stable screws. Wright 
in his study concluded that the use of ORIF with a volar fixed-angle 
implant resulted in stable fixation of the distal articular fragments, 
allowing early postsurgical wrist motion [25]. Jupiter followed 
surgical management of 13 complex intra-articular (pilon) fractures 
of the distal radius was remarkably effective and only three patients 
had any residual functional problems [26].

S.G Pneumatocos studied 25 consecutive patients with volar 
plating of which 13 patients with intra- articular fracture distal 
radius shows good results while 9 patients with extra-articular 
fractures show excellent results [27]. Above mention author’s 
studies had comparable or in positive association with our study 
as we noticed satisfactory outcome (DASH <50) was observed in 
60(69.77%) cases while 26(30.23%) were unsatisfactory, and 
concluded that palmer T-plate could be the favorable method for 
fixing unstable distal radius fracture. In our study with respect to 
age, satisfactory outcome was observed in 70% of age group 22 to 
30 years of age patients, 60% satisfactory result noted in 31 to 40 
years of age patients while 72.2 % satisfactory outcomes noted in 
40 to 50 years of age group patients. Significant difference was not 
observed among the age (p=0.87). Dumont C et al in their study 
compared group 1 (younger than 60 years, n=88) vs. group 2 (older 
than 60 years, n=78). The patients’ evaluation of the usability of the 
hand was normal in 56% and in 26.5% slightly reduced. 12.5% felt 
handicapped and 5% felt severely handicapped. Function according 
to Lidström: 23% excellent, 58% good, 15% fair and 4% poor 
results. Radiological results according to Lidström were excellent 
and good in 88.3% and fair in 11.7%. Gartland and Werley score 
was excellent in 66%, good in 24%, fair in 6% and poor in 4%. They 
also noted no significant difference between group 1 and group 2 in 
the age-depending results.

Conclusion
The palmer T-plate has produced reliable and good results in 

the treatment of unstable distal fractures of the radius without 
angle-stable screws up to now. This type of Osteosynthesis is 
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stable and ensures early mobilization with good functional results 
postoperatively.
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