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Comparison Between Various Modalities of Treatment of
Distal End Radius Fractures
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Abstract: Management of distal radius fractures has changed significantly since Colle's proclamation in 1814. Our study is intended to
find out both conceptual and practical guidance for precision treatment with an expectant favorable result.
Method: 120 patients of distal end radius fractures were treated with Cast immobilization, Augmented External fixation, Volar locking
plate fixation, Percutaneous Pinning and plaster immobilization. A.O. classification was used. Functional outcomes were
assessed using “Demerit point rating system” of Gartland & Werley (modified).
Results: The most common fracture type was A2. 63.3% excellent results were obtained in the plating group as compared to 46.7% in
the cast group and the k-wiring group. 63 patients had excellent result outcome, 31 patients had good, 23 patients had fair
and 3 patients had poor result outcome.
Conclusion: Functional outcome depends upon patient's age, fracture anatomy, displacement, reducibility, stability and articular
incongruity of fractures. They are related more to the quality of anatomical reduction than to the method of immobilization.
Volar locking plating is a safe and effective treatment for unstable fractures. Specially locking implants provide advantages in
fractures with metaphyseal comminuted zones (A3 and C2 fractures).
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Thesis Question: Which is best modality of treatment of Distal End Radius Fracture?
Thesis Answer: Depends upon patient's age, fracture anatomy, displacement, reducibility, stability and articular incongruity of
fractures, however, volar locking plating is a safe and effective treatment for unstable fractures.

THESIS SUMMARY
Introduction
The management of distal radius fractures has changed significantly
since Colle's proclamation in 1814. Distal radius fractures have an
approximate incidence of 1:10,000 people and represent 16% of
skeletal and 74% of forearm fractures. They are more prevalent
among females.1 The most common trauma mechanism is falling
over the outstretched hand.
The desire for anatomical restoration of the distal radial joint is the

rationale for operative treatment. The extent of displacement, the
degree of articular disruption, the stability and the reducibility of
each fracture, as well as any concurrent injury to adjacent nerves,
tendons or carpal structures must be assessed carefully in the
planning of logical treatment.
More than 1000 peer-reviewed studies have been published on the
subject, yet there is no consensus on which treatment is superior or
firm guidelines for treatment decisions. Distal End Radius fracture is
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frequently comminuted & this is responsible for slipping of the
reduction, which is a rather common late feature. It is observed,
therefore, that this fracture possesses little or no stability following
closed reduction & it goes on for gradual collapse.

Aims & Objectives
1.To study fracture patterns of distal radius fractures & compare
the results of different methods of treatment of fracture distal
end radius.
2.To find out relationship between articular incongruity or
perfect anatomical restoration of distal radius fractures and
functional results & find out basis for selecting the method of
treatment.
Materials
Study Design:
In this study 120 patients were treated for fractures of distal end
radius in a tertiary care centre in a metropolitan city.
Inclusion criteria:
Age - 15 to 65 years.
The patient presented within two weeks of the injury.
Exclusion criteria:Immature skeleton
Congenital Deformity
Compound cases
Study Period:
May 2011 to Oct 2013
Method Of Study:
After the approval from Institutional Ethics Committee, 120
patients of distal end radius fractures were enrolled in the study
after obtaining informed written consent. A.O. classification was
used for classification of fractures.
Techniques used:
1. Conservative — Cast immobilization
2. Operative —
a) External fixation
b) Internal Fixation - Volar locking plate fixation.
c) Percutaneous Pinning and plaster immobilization.
Intervention was done within a week after presentation.
Scoring System
Functional outcomes were assessed at final follow up visit using
“Demerit point rating system” of Gartland & Werley {modified
by Sarmiento et al (1975) & further modified by Lucas &
Sachtjen(1981)} [2]
Results
The most common fracture type treated by Casting was A2 type,
by Augmented external fixation was C2 type & by K-wiring was
A2 type. The most common fracture type in this study was A2
followed by C2 & A3.
The mean age of the study participants was 37 years. Age range
was 18-65 years. Males were more commonly affected with M:F
ratio of 3.3 : 1. Non-dominant side was more commonly involved
than the dominant side.
The mean volar tilt in the augmented external fixation group was
-0.30 degrees whereas the median of the same group is 4 degrees.
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The mean for plating group is 3.43 degrees. The mean radial
angle is highest in the plating group i.e. 19.13 degrees whereas it
is lowest in K-wiring group i.e. 16.33 degrees. Mean value of
Modified Gartland & Werley Total Demerit Score was 4.23 for
the plating group whereas it was 6.37 for the K-wiring group.
One patient developed pin tract infection in the k-wire group
whereas 2 patients developed pin tract infection in the exernal
fixator group. 2 patients in the Volar LCP group developed
superficial infection, which resolved with antibiotics and
dressings.
63.3% excellent results were obtained in the plating group as
compared to 46.7% in the cast group and the k-wiring group.
Overall, 63 patients had excellent result outcome, 31 patients had
good, 23 patients had fair and 3 patients had poor result outcome.
Discussion
The demerit point system was chosen over other functional
scoring systems as it takes into consideration not only objective
evaluation but also the subjective parameters and complications
associated with treatment like poor finqer function, nerve
complication and pain due to arthritis.
The cast immobilization was done in non-articular undisplaced,
non-articular displaced reducible and stable and articular
displaced reducible and stable fractures (A.O. type- A2, B1 & C1 in
this study). It has given Excellent to Good results in 80% cases
treated conservatively. The results were better than in a series
presented by Gartland and Werley (1951) (Excellent to Good
results in 68.3%) due to proper selection of treatment in present
series whereas in other series cast were given in all cases.
Indications for operative management were4:
Displaced intra-articular fractures with (either of them):
1.Post reduction articular step of > 2 mm,
2.Post reduction radial shortening of > 3 mm,
3.Post reduction > 15 degrees of saggital plane angulation (as
measured from the anatomical volar tilted position).
The type of operative treatment was selected was according to
the fracture anatomy.
Augmented External fixator with ligamentotaxis was used in
non-articular irreducible displaced fractures; articular, displaced
fractures which were reducible but unstable; irreducible and
complex fractures (A.O.Type- A3, C2, C3 in this study). Excellent
to Good results were obtained in 76.6% cases, Fair in 20% eases.
The results were comparable to other series (Good 85%, Fair 12%
- Cooney WP et al 1979).
Trans-fixation with k-wire and immobilization in cast was done
for non-articular displaced reducible but unstable fracture and
articular displaced reducible and stable fractures (A.O.Type – A2,
A3, B1, C1, C2, C3 in this study). In the present series, results
were Excellent to good in 70%, fair in 23.3% and poor in 6.7%
cases. In a series presented by Suman R.K. (1983) Excellent to
Good results were in 81.1% and Fair to Poor results in 18.9%
cases.
Internal fixation with volar LCP system was used in 30 patients
(A.O.Type- A2, A3, B2, B3, C1, C2, C3]. In the present series,
results were excellent in 63.3%, good in 23.3%, fair in 13.3% as
compared to study by Murakami K. et al who treated 24 patients
(Chiba, Japan) showed 83.3% excellent results & 16.7% good
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results with volar LCP.
An advantage of volar plating technique is the comfort that it
provides to patient in initiating early finger & wrist motion.
Despite, our use of an early motion rehabilitation protocol, the
distal end radius fracture reduction was maintained at the followup periods. Early rehabilitation had the additional advantage of
enabling the patient to regain independence in daily activities
rather quickly.
In a present series, 6.7% patients developed arthritis, in whom,
80% had articular incongruity of 1-2 mm. In a retrospective study
by Knirk J.L.et al (1986), it was concluded found that accurate
articular restoration was the most critical factor in achieving a
successful result.
While interpreting the results it may be said that articular
incongruity, loss of radial length and angular deviation were the
most significant influences in that order, on the development of
post-traumatic arthritis and overall end result
Conclusion
The treatment goal for fractures of the distal end of the radius is
fully functional recovery of the wrist and prerequisites are
restoration of the anatomy and early mobilization. Extraarticular fractures give better results than intra-articular
fractures.
Functional outcome depends upon patient's age, fracture
anatomy, displacement, reducibility, stability and articular
incongruity of fractures. It has also been shown that functional
results are related more to the quality of anatomical reduction
than to the method of immobilization.
Volar locking compression plating is a safe and effective treatment
for unstable fractures of the distal radius. It can also stabilize
dorsally unstable distal radius fractures with least complications.
Specially locking implants provide advantages in the treatment of
distal radius fractures with metaphyseal comminuted zones (A3
and C2 fractures).
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