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Abstract
BACKGROUND: Volar Barton’s fracture is a shearing mechanism of injury that results in fracture and subluxation of 
distal end radius in which volar rim of the distal radius is displaced with hand and carpus. Open reduction and volar 
plate fixation ensure more stable change of displacement, preservation of reduction, and early mobilization.

AIM: This study aims to assess the functional and radiological outcome results of volar Barton’s fracture treated by 
volar buttress plate using the demerit points system of Gartland and Werley.

PATIENTS AND METHODS: This study is a prospective descriptive observational study on 32 patients who were 
treated with ORIF by volar buttress plate for isolated volar Barton’s fractures between February 2018 and June 2020 
in Alkindy teaching hospital/Baghdad/Iraq. All volar Barton’s fracture cases satisfying the inclusion criteria which 
included patient over 18 years, isolated fracture, medically fit, and <5 days old injuries, while fractures extend to 
radius shaft, compound fractures, and associated with other injuries were excluded from the study. All fractures are 
fixed by volar locked plate followed up for 12 week’s duration for functional and radiological assessment using the 
Demerit points system of Gartland and Werley.

RESULTS: Most cases were in the age group below 40 years, average age 38 years (range 19–64 years), male 
patient was 69%, side of involvement was right wrist in 75% of cases, falling on an outstretched hand account 50%, 
while roads traffic accidents in 37.5%, fall from a height in 6.25%, and direct trauma in 6.25%. The final sequel of the 
results was average volar tilt was 11.1°, the radial shortening average was 4 mm, the radial inclination average was 
19.9°, and the ulnar variance was 0.3 mm. Functional outcomes depending on Gartland and Werley’s score were 
50% as excellent results, 43.75% as good results, 6.25% as fair results, and no poor results in this study.

CONCLUSIONS: Volar locking buttress plate provides fracture stability and early mobilization, therefore, recovery 
of daily live activity in a short time.
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Introduction

Barton’s fracture is an intra-articular distal 
radius fracture with subluxation or dislocation of the 
radiocarpal joint, two types of this fracture either dorsal 
or volar, the latter being more common [1].

The fractures of the distal radius regarding 
as the most common type of fractures in the body, 
accounting about 20% including the intra-articular 
fractures in adult patients [2], [3].

Falling on an outstretched hand and road traffic 
accidents are the most common causes of distal radius 
fractures. Distal radioulnar joint injury, radial styloid process 
fractures, ligaments, and soft-tissue injuries such as triangular 
fibrocartilage, scapholunate, and lunotriquetral ligaments are 
the most common associated injuries [2], [3], [4], [5].

Many classifications for lower end radius such 
as AO classification [3] and Fernandez classification [2] 
explain better the shear type of injury and treatment 
option.

Normal radiological parameters of the distal 
radius are radial height (length) 10–13  mm, radial 
inclination 21–25°, volar (radial) tilt 11° (range of 2–20°), 
and ulnar variance (−4.2–+ 2.3 mm) [6].

Several methods of management have been 
labeled in the literature, including POP cast after closed 
reduction, percutaneous pinning, external fixation, and 
plating using buttress plate [7], [8].

Barton’s fracture required about 6  weeks to 
unite and wrist exercise can be started even in the 
absence of radiological evidence of bony union [1].

The standard method of treatment in 
such fractures is open reduction and volar locking 
compression plate [9].

Gartland and Werley’s scoring system is used 
for wrist and hand function evaluation (Table 1) [10].

Aim of study

This study aims to assess the outcomes of 
volar Barton’s fracture treated by volar plating on basis 
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of radiological and functional outcomes using Gartland 
and Werley’s scores.

Patients and Methods

A prospective descriptive observational study 
on 32 patients was treated with ORIF by volar buttress 
plate for isolated volar Barton’s fractures (not combined 
with ulnar fractures) between February 2018 and June 
2020 in Al-Kindy Teaching Hospital/Baghdad/Iraq 
followed up for 12 week’s duration for the functional and 
radiological assessment using Gartland and Werley’s 
scoring system.

Informed consent for surgery followed up for a 
minimum period of 12 weeks.

The inclusion criteria including:
1.	 Isolated volar Barton’s fracture
2.	 Age 18 years and older
3.	 Medically fit patients and willing for surgery, 

and
4.	 Less than 5 days old fracture.

The exclusion criteria including:
1.	 Medically unfit for surgery
2.	 Compound fractures
3.	 Patients associated with multiple fractures, 

and
4.	 Bilateral volar Barton’s fractures.

The wrist was immobilized in below-elbow 
backslab during a period of patient preparation (1–2) 
days and elevation, the pain and inflammation were 
managed by analgesia and NSAIDs.

Radiographic assessments include volar tilt, 
radial shortening, radial inclination, ulnar variance, and 
joint line stepping.

PA and lateral wrist X-ray views were examined 
preoperatively, immediate post-operative (Figure  1), 
and the assessment of the radial shortening, radial 
inclination, volar tilt, and ulnar variance preoperatively 
before and after 3 months (Figures 2 and 3).

General anesthesia was used for all patients 
and a pneumatic tourniquet was applied in upper 
arm for all cases to provide bloodless field during 
surgery. The fracture site was exposed through distal 
part of volar approach of Henry. The plane between 
radial artery and flexor carpi radialis muscle, the 
pronator quadratus muscle should be elevated using 
an L-shaped incision. The horizontal limb is placed 
at the watershed line. This lies a few mm proximal 
to the joint line; the position of the joint line can be 
determined by a hypodermic needle placed in the 
joint.

After reduction of the fracture, position the 
volar plate (locked plate) under fluoroscopic guidance 
and insert a screw into the gliding hole first to permit 
proximal-distal correction. Fracture reduction was 
performed by a 3.5  mm T-buttress plate (locked 
plate), we do index and middle finger traction and 
wrist dorsiflexion, after successful fracture reduction, 
position the volar plate under fluoroscopic guidance 
and insert a screw into the oblong (gliding) hole first 
to allow proximal-distal adjustment. Use a 2.7 mm drill 
bit to drill into the center of the oblong hole and insert 
a self-tapping 3.5  mm screw. Use a 2.7  mm drill bit 
to drill the distal holes. Measure the holes for screw 
length and insert 3.5 nm locking screws. Use a screw 
that is 2 mm shorter than the measured length to avoid 
having a prominent distal screw perforate the dorsal 
cortex.

Once the first screw is inserted, distal traction 
on the fingers can be released because the fracture 
usually is appropriately reduced and fixed. Because 
of the fixed angle design, the screws may perforate 
into the radiocarpal joint if the plate is placed too far 
distally. Obtain fluoroscopic views tangential to the 
subchondral bone in both the coronal and sagittal 
planes to assess for intra-articular penetration. After 
placement of the distal screws, place the remaining 
proximal screws. Reattach the pronator quadratus with 
braided absorbable sutures. Median nerve not released 
in the surgery. Release of tourniquet, cauterization, 
insert Redivac drain, suturing in layers, dressing, and 
below-elbow backslab.

Figure 1: X-rays of the right wrist, PA view and lateral view. (a) Pre-operative and (b) post-operative
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Post-operative protocol

Post-operative pain relievers by nonsteroidal 
anti-inflammatory drugs and post-operative X-rays 
were taken (PA and lateral views). Backslab below 
elbow used for 10 days.

All patients were given intravenous ceftriaxone 
vial 1 g once daily for 3 days. The wound was inspected 
on the 3rd post-operative day and the Redivac drain is 
removed then patients were discharged. Sutures were 
removed on the 14th  post-operative day. All patients 
were followed up after 3 weeks, 6 weeks, and 12 weeks.

Active fingers exercise and elbow movement 
are encouraged after surgery, active wrist movement 
for 3  weeks, active and passive movement started 
6 weeks after surgery.

Outcomes were assessed at 12 weeks using 
the demerit points system of Gartland and Werley 
based on subjective and objective criteria, remaining 
deformity, and complications.

Results

In this study, the majority of fractures occur in 
age 30–39 years old, with males predominant, more on 
the right side, and half of the cases are due to fall on an 
outstretched hand (Table 2).

Table 2: Age, sex, side of involvement, and mode of injury
Variables No. of cases Percentage
Age in years

19–29 6 19
30–39 12 37.5
40–49 8 25
50–59 4 12.5
>60 2 6

Sex
Male 22 69
Female 10 31

Side
Right side 24 75
Left side 8 25

Mechanism of injury
Fall on an outstretched hand 16 50
Road traffic accident 12 37.5
Fall from height 2 6.25
Direct trauma 2 6.25

The objective evaluation of wrist and forearm 
range of motion after 12 weeks is summarized in Table 3 
with the majority with a good range of movement apart 
from the pain in distal radioulnar joint in 25% of cases 
and grip weak in 12.5%.

Table 1: Demerit point system of Gartland and Werley [10]
Results Point
Residual deformity (range, 0–3 points)

Prominent ulnar styloid 1
Residual dorsal tilt 2
Radial deviation of hand 2 or 3

Subjective evaluation (range, 0–6 points)
Excellent: No pain, disability, or limitation of motion 0
Good: Occasional pain, slight limitation of motion, and no disability 2
Fair: Occasional pain, some limitation of motion, feeling of weakness in wrist, no 
particular disability if careful, and activities slightly restricted

4

Poor: Pain, limitation of motion, disability, and activities more or less markedly 
restricted

6

Objective evaluation* (range, 0–5 points)
Loss of extension 5
Loss of ulnar deviation 3
Loss of supination 2
Loss of flexion 1
Loss of radial deviation 1
Loss of circumduction 1
Pain in distal radioulnar joint 1
Grip strength: 60% or less than on the opposite side 1
Loss of pronation 2

Complications (range, 0–5 points)
Arthritic change
Minimum 1
Minimum with pain 3
Moderate 2
Moderate with pain 4
Severe 3
Severe with pain 5
Nerve complications (median) 1‑3
Poor finger function due to cast 1 or 2

Final results (ranges of points)
Excellent 0‑2
Good 3‑8
Fair 9‑20
Poor ≥ 21

Table 3: Objective evaluation of wrist and forearm range of 
motion after 12 weeks
Movement within the normal functional range No. of cases Percentage
Wrist dorsiflexion (45°) 30 94
Wrist palmar flexion (30°) 32 100
Radial deviation (15°) 30 94
Ulnar deviation (15°) 32 100
Pronation (50°) 32 100
Supination (50°) 32 100
Pain in DRUJ 8 25
Grip (less than the opposite side)* 4 12.5q
*Grip strength measured by asking the patient to squeeze a partially inflated sphygmomanometer cuff 
(normally, a pressure of 150 mmHg can be achieved easily) [1]

Figure 2: Pre-operative measurement. (a) Radial inclination 20°, (b) radial height 8°, (c) ulnar variance 4 mm, and (d) volar tilt 18°
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Radiographic evaluation of pre-operative, post-
operative, and final follow-up is summarized in Table 4.

The outcome results according to Gartland and 
Werley scores after 12 weeks show 93.7% excellent to 
a good result. (Table 5).

Table 5: Outcome results of Gartland and Werley’s scores after 
12 weeks
Results No. of cases Percentage
Excellent 16 50
Good 14 43.75
Fair 2 6.25
Poor 0 0
Total 32 100

All fractures were consolidated in a mean 
period of 7.6 weeks (range 6–10 weeks).

None of the cases developed non-union, 
wound infection, or hardware breakage.

Discussion

The chief aim of surgical treatment of Barton’s 
fracture is to achieve the accurate restoration of the 
disturbed anatomy and permit the rapid reoccurrence 
of hand and wrist function without problems [11], [12].

Fernandez classification was used for 
classification. Internal fixation of volar Barton’s fracture 
by buttress plate (locking type) has been performed 
in all our cases, the incidence of male patients (69%) 
was more than female patients (31%) because of the 
greater outdoor activity.

Our patients are followed for 12 week’s period 
and evaluated by criteria of the demerit points system 
of Gartland and Werley’s. Sixteen cases had excellent 
outcomes (50%), 14  cases had a good outcome 
(43.75%), 2  (6.25%) cases had fair results, and no 
one in our study had a poor outcome, which similar to 
Bradway and Cooney study (1989) [13]. Their study on 
16  patients with intra-articular distal radius fractures 
with a mean follow-up of 5.7  years. The assessment 
was based on the same score criteria. They had 56% 
excellent, 25% good, 19% fair, and no poor result, with 
a high percentage of excellent results with no poor 
results.

In our study, the average age was 39.6 years 
old (19–65 years), 18 patients were below the age of 
40 years and 14 patients were above 40 years of age.

In Bradway and Cooney series (1989) [13], 
the average age of the 16  patients was 40  years, 

the youngest was 28 years and the oldest was being 
75 years.

In this study, 12  patients (75%) had right 
side involvement and 4  patients (25%) had left side 
involvement, this may be due to the fact that the dominant 
extremity reaches out first to respond to the first impact 
of trauma, which against to series of Bradway and 
Cooney (1989) [13], showed equal involvement of both 
wrists but in Jupiter and Fernandez series (1997) [14] 
had increased involvement of the right wrist which was 
the same of our study.

Regarding the mode of injury, we found that 
half of our patients fall on the outstretched hand, RTA 
in 12 patients (37%) which was the same in Bradway 
and Cooney series [13] that the most common 
mode of injury was fall on outstretched hand seen 
in 11 patients (69%) and RTA was seen in 4 patients 
(31%). While Madhukar et al. (2016)  [15] reported 
75% of cases injured by RTA, 11% by a fall on the 
outstretched hand, extensive use of two-wheelers, 
poor roads conditions, and lack of adherence to traffic 
rules seem to have contributed to high prevalence to 
road traffic accidents as a causative factor [15].

The final results in this study after an average 
follow-up of 12 weeks revealed that 50% had excellent, 
43.75% had good, and 6.25% had fair results.

This study is comparable in terms of outcome 
to Bradway et al. (1989) [13], Bhattacharya et al. 
(2015)  [16], Madhuker et al. (2016) [15], and Satveer 
et al. (2018) [17] (Table 6).

Table 6: Gartland and Werley scoring system
Study Excellent (%) Good (%) Fair (%) Poor (%)
Bradway et al. 56 25 19 0
Bhattacharya et al. 40 50 5 5
Madhukar et al. 57 33 7 3
Satveer et al. 47 40 10 3
Present study 50 43.75 6.25 0

In this study, all fractures were united 
uneventfully. The fracture healing process is not 
delayed because of its cancellous bone and thus high 
success rate.

Postoperatively, no case complains of altering 
median nerve function, hence, we recommend that the 
release of the median nerve is not mandatory for ORIF 
of volar Barton fracture.

Regarding complications in our study, only 
one patient had mild deformity due to malunion, which 
put her into fair class due to the limit of wrist range of 
motion and reduced grip strength.

In recent years, volar locked plating is gained 
popularity because of stable fixation for periarticular 

Table 4: Radiographic evaluation
Follow‑up Volar Tilt Radial shortening Radial Inclination Ulnar variance (mm)

0° 1–10° <6 mm 6–10 mm 10° 11–15° Average (± SD)
Pre‑operative 2 (6.25%) 4 (12.5%) 4 (12.5%) 16 (50%) 6 (18.75%) 20 (62.5%) 2.8 (± 1.1)
Post‑operative (day 1) 0 (0%) 12 (37.5%) 20 (62.5%) 8 (25%) 0 (0%) 6 (18.75%) 0.1 (± 1.5)
Follow‑up (12 weeks) 0 (0%) 12 (37.5%) 28 (87.5%) 4 (12.5%) 0 (0%) 0 (0%) 0.3 (± 0.6)
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fractures despite osteopenia and ability to facilitate early 
motion and rehabilitation, in addition, variable angle 
locking plate and screws provide great versatility. These 
plates are low profile, pre-contoured providing less soft-
tissue irritations compared with conventional plate.

Conclusions

Buttress locking plate provides fracture stability 
and early mobilization; therefore, joint movement and 
daily activities are improved in a short period, and the 
pre-operative plan and evaluation are a must for a good 
outcome.

Limitation of the study

Small number of patients and short follow-up 
period are the main limitation of the study, thus further 
studies with large number of patients can give more 
insight in these type of unstable fracture management.
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Figure 3: Post-operative measurement. (a) Radial inclination 15°, (b) radial height 9°, (c) ulnar variance 1 mm, and (d) volar tilt 8°
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