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Evaluation of Results of Fixation of Unstable Distal Radial Fractures
by Volar Locking Plating System
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Abstract:

Distal radial fractures are most common fractures accounts 15% of whole skeletal injuries, as high as 40% to 49% are
considered to be unstable that requires surgical fixation. The purpose of the study was to ascertain good functional
hand by using volar locking plate & screws, as with locking system, distal screws are locked to the plate, which
stabilized the screws against lateral movement (toggle effect), thus providing a "single bone-plate-screws construct"
which producing a scaffold in the mostly cancellous distal radial metaphysis, so preventing from collapse. This study
was done from January 2007 to December 2008 at National Institute of Traumatology & Orthopaedic Rehabilitation
(NITOR). Total numbers of cases were 17. All patients were admitted in hospital & most of them returned home
within 4 days. Most patients were managed early within 1-10 days of injury. Most patients were Fernandez type 1,
type 2, and type 3. Most patients were in the age group of 4™ decade. All patients were followed up for a period of at
least 3 months, mean follow up period was 6 months. Results showed that wrist pain, wrist stiffness, reduced grip
strength were minimum with volar locking plate & screws as there is minimal radial shortening, radial angulation,
volar tilt & ulnar variance and wrist flexion, wrist extension, ulnar deviation, supination, pronation were very good.

So, the trauma surgeons can safely use this procedure.
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Introduction:

Most elegant tool of human being is "The Hand".
Without proper treatment of unstable distal radial
fracture, may compromise hand function'. For unstable
distal radial fracture needs skeletal fixation?. Five
factors of Instability are (a) Initial dorsal angulation
greater than 20° (b) Dorsal metaphyseal comminution
(c) Intra-articular disruption (d) Associated ulnar
fracture (e) Patient over 60 years of age with massive
osteoporosis’.
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Indications for skeletal fixations are: (a) Apex volar
angulation >10° (b) Radial Inclination >15° (c) Radial
height <10mm (d) Intra-articular step of >2mm. (e)
Immobilization of the limb with pin & plaster’. Several
methods of skeletal fixation of unstable distal radial
fractures are: (a) Close reduction & percutaneous
pinning, (b) Immobilization of the limb with pin &
plaster, (c) External fixation, (d) Intramedullary nailing,
(e) Volar fixed angle plating, (f) Combination of
internal, percutaneous pinning & plaster casting, (g)
4-14

Volar locking plating™ .

The best treatment of unstable distal radial fractures is
not well established. So the treatment of unstable distal
radial fractures continues to improve as better method
of fixation & soft tissue management are more to be
developed®. Late problems associated with distal radial
fractures are: (a) Articular incongruity leading to early
osteoarthritis, (b) Pain syndromes secondary to small
degrees of radial malalignment both in sagittal and
coronal plane, (c) midcarpal instability, (d) instabilities
of distal radio-ulnar joint, (e) loss of radial height'**’.

Volar buttress plating & dorsal plating without locked
screws, can't prevent lateral movement (toggle effect),
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serew purchose in distal radies 15 poor due o limited
gtock of cortical bone. Bul in locking plating, distal
serews are locked o the plate, which stabilizes the
serevws against lateral movement {togele effect). This
provides sugmentation (o the sirength of fGxation by
producing *Smgle bime-plate-screws construct® which
produging a seaffeld m the mostly cancellous distal
radial medaphy=is & also under distal radil arealar
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Materials & Metlhods:

This prospective observational stwdy was carried ol at
Mational [natitute of Troumatolegy & Rehabiitation
(HITOR)Y, Disaka, Bangladesh, during the period of Jan
2007 o Dec 2008, Objectives of the study was 1o find
out a satisfactory method of treatment of unstable distal
radial  fractures  regarding  any  postoperative
complications during management procedures & in
follow up peried by carrving out elinical and
radiclogical evaluation, functional outcome resulis and
b propose a prodocol for such cases.

Among the 17 patients, fnally 13 patients with
unstable distal radal fraciunes were taken for study for
Followy-up For a period of at least 3 maomths. Follow up
given on clinical and radiological basis from 6 weeks o
U momihs. Bdean follow up period was & months, Study
wirs based on Fermondez classification of distal radial
fracturas.

Operative fechnbgue:

An & em incision is made on the radial border of Flexos
Carpa Radealis (FCR) tendon, The V-shape of the distal
part of the incision provides better aceess o the
articular surface. The ncision is carried out through the
FCR tendon sheath. The forearm fhscia on the radial
border of FCR is incised. The forearm fascial incizion
wizs made along radial border of FCR tendon 1o secure
palmar cutanecus branch of median nerve, The
attachment of flexor pollicis longus (FPL) to radius is
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meised & partally detached tor full view of pronator
quadrates (PCX. An L-shaped meision wos made over
the radial border of PO) to prevent full elevation of PO
from radius. Adter full exposure of the frecture site,
fracture was teduced. For ecase of reduction an
osteotome wis mserted into the fracture, over the distal
cortex, to completely disimpact distal radial fragment.
The specially designed plate aimolating distal radial
end contour was placed on volar aspect of distal radius.
A screw was placed mocentral distal hole & then the
remaiming screws are placed. When the distal Uracture
fragment was being reduced mte anatomic position, it
was imporiant for an assistant io apply traction
contmually to the fngers to maininin radial height. If
compression was nesded, instead of lockimg screw a
caortical screvw were used in non-threaded  part of
eombihole. Finally a 3.5 mm was placed in cach of the
proximal holes. The wound was then closed keeping a
drain m situ, A short arm hack slabowas given.
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Fig.- %: Volar Locking Plate fixed on distal radius.

FEesulis:

This prospective sty of treatment of unstable distal
radial fractures by volar lecking plate & screws was
carried out on 13 patienis  do fmd oul the common
cavses of fracture, age asnd sex incidence and to
propose a protocol Tor treating such cases,

Anatorrde resulie: Evaluated by radiological means in
AP & lateral views of the mvolved wrist joint & then
compared with that of normal sude, Anatomical resulis
of 3 patients were excellent, Good anatomical results
were m % ocases. Unsatisfactory (fair & poor) resulis
weTe In } cases,

Result No of
Patients (%)

Satisfactory 12 {BO)

(Excellent and good)

Linsatisfactory 3 {20)

(Fair and poor]

Total 15
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Functional results: Functional results based on grip
strength, pinch strength, clinical outcomes were-wrist
flexion, wrist extension, ulnar deviation, supination,
and pronation. Excellent functional results were in 3
cases, 9 cases good, 2 fair & 1 poor.

Table II: Overall assessment of the functional outcome

Result No of
Patients (%)

Satisfactory 12 (80)

(Excellent and

good)

Unsatisfactory (Fair 3(20)

and poor)

Total 15 (100)

Discussion:

The best treatment of unstable distal radial fracture is
not yet well established®. Conservative management
often includes the acceptance of some degree of
displacement of fragments and emphasis is
concentrated on hand function. The choice of treatment
is frequently determined by surgeon's opinion on the
correlation between anatomical and functional end
results®. Initial radial shortening is the best predictor of
future instability, so that more importance is given on
prevention of radial shortening than on reduction of
dorsal angulation & radial deviation?"*. It is not very
difficult to achieve radial height by closed manipulation
to the original value but is fairly difficult to maintain it
before fracture healing is complete especially if such
fractures are protected by only cast immobilization. It
may need cancellous bone grafting and fixation®.

The locking screws in the volar locking plating system
offer additional advantage over previous implants’.
With previous volar plate designs involving non-
locking screws, screw purchase in the metaphysis of
distal part of radius often poor because of limited
amount of cortical bone in this location’**. With the
new design, the distal screws are locked to the plate,
which stabilizes the screws against lateral movement
(toggle) and resists loosening. This provides additional
strength to the fixation by constructing a scaffold under
the distal radial articular surface and producing "single
bone-plate-screws construct™’.

A number of complications were observed in this study.
One case was reduced and fixed well but after 4 weeks
showed features of late collapse. Wrist stiffness was
minimum. Reduced grip and pinch strength improved
with physiotherapy except in one case. No step of 2mm
was seen at the end of the study in most of the cases.
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Tendon inflammation due to larger screws in two
patients were seen which gradually regressed. Two
cases needed per operative bone grafting for
metaphyseal collapse®'. Plate related complications did
not occur in this series. Pronator quadratus provided
muscular coverage to the plate and shielded the flexor
tendons from the plating system. Hard labourer, office
worker, dominant handed people if treated with Volar
Locking Plate and Screws at the expense of cost of
implant and cost of operation, should have an excellent
functional hand.

Conclusion:

Open reduction and internal fixation of distal radial
fractures with Volar Locking Plate and Screws can
result good to excellent outcomes in most of the cases
with a limited number of complications. This series was
conducted only in 15 cases and mean follow-up period
was 6 months. So further prospective study with larger
sample and longer duration of follow wup is
recommended.
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