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Abstract

Supination-external rotation type of fracture is the most common pattern of ankle fractures. Anatomical
reduction of ankle is always desired and poor reduction usually leads to shortening of fibula, or alter the
biomechanics of ankle leading to chronic pain as a result of failure of fixation always. Both lateral and
antiglide plating of fibula achieve in accurate anatomical reduction of these fractures. But, maintaining
the reduction until bony union is also required to avoid failure of hardware or non union. Antiglide
construct enhances biomechanics strength of the fixation device due to its anti gliding effect of the
applied plate upon weight bearing and thereby is more favourable. This study evaluated clinical
outcomes and complications seen in fixations done by antiglide technique done during 2018-2021 among
patients admitted with SER pattern injuries at our institute. A total of 24 patients were included in the
study. Mean operative time in the study group was 57.5 £ 27.4 (range 20-120) minutes. The most
commonly used plates were five-hole plates in 10 (42%) patients, six holed plates in 10 (42%) patients
and seven holed in 4 (16%) patients. The median number of screws distal to the fracture line in the
antiglide plate was 0.5 (range 0-2); 10 (50%) fibulas with no fixation, 8 (40%) with one and 2 (10%)
with two screws. The AOFAS in the antiglide group performed at one year after surgery was 94.5 + 6.0
(range 85-100).We conclude that the use of the antiglide plate in a posterolateral position, without using
unreasonable distal screws, is an appropriate method of fixation in every short oblique lateral malleolus
fractures occurring as a part of SER pattern injury of ankle.

Keywords: Antiglide plating, distal fibula fracture, SER injury Ankle, Antiglide principle for SER
injuries of Ankle

Introduction

The need for anatomical reduction of distal fibula fractures in ankle injuries is emphasised. In
such displaced fractures, anatomical length and rotational restoration of the distal fibula is
required, usually by open reduction, lag screw insertion and plate fixation ['. Supination-
external rotation type of fracture is the most common pattern of ankle fractures. The first
structure to rupture is the anterior tibiofibular ligament; however, it is discussed [?!. The second
structure is fibula fracture followed by posterior malleolus fracture in the third stage and the
fourth stage with deltoid ligament rupture or medial malleolus fracture [ Treatment of these
fractures mainly depends on its displacement. While a number of methods of fixation like intra
medullary by Rush nail and longer screws, and plating methods like neutralisation,
compression, locking plates are available, the lateral plating as advocated by AO principles is
widely followed ™. Limitations of lateral plating include, hardware prominence, penetration of
screws in the the ankle joint and syndesmosis and often requiring only unicortical purchase to
avoid such joint penetrations making the construct less stable. Whatever is the fixation of
choice, anatomical reduction of fracture with ankle stability is required ultimately to maintain
length of fibula and restore normal biomechanics of ankle. Brunner and Weber described the
method of posterior antiglide plating B . The antiglide plate prevents the distal oblique
fragment from gliding through the proximal fragment when axial forces are applied. The
limitations of lateral plating like hardware prominence and screw penetration in to the ankle
joint are also avoided by this technique of posterior antiglare plating. Although, there are some
studies which have shown many advantages of posterior plating over lateral, there are certain
apprehensions with respect to complications like peroneal tendinopathy reported in some

~gg9~



International Journal of Orthopaedics Sciences

papers. The purpose of this study is to evaluate clinical
outcomes and focus on complications seen in fixations done
by antiglide technique.

Materials and Methods

Between March 2018 and June 2021, we prospectively
identified and treated patients with lateral malleolus fractures
with Danis-Weber B type. The fractures had to be closed and
caused by a supination-external rotation mechanism according
to Lauge-Hansen classification. The fractures could be in the
second (isolated lateral malleolus fracture), the third (lateral
malleolus and posterolateral tibia fracture) or in the fourth
(lateral malleolus, posterolateral tibia, and medial malleolus
fracture) stage of a supination-external rotation injury.
Patients younger than 18 years of age, polytraumatized, with
additional lower limb injury, old and pathological fractures
were excluded. We also excluded patients who did not attend
the scheduled controls. Finally, we have evaluated 24 patients
with a minimum of one-year follow-up. Basic demographic
data (age, gender), time data (operative time, duration of
hospitalisation) were recorded. All the fibula fixations in the
study group were fixed by anti glide plating using semi-
tubular plate. Torniquet was used for the surgical procedure.
All patients had their surgery within 14 days which was
depended by soft tissue conditions. Antiglide plating works
on the principle that the one-third tubular plate, which is
placed posterolaterally on the fibula in an anti-glide position,
indirectly reduces the fracture and acts as a buttress to resist
the posterior and proximal displacement of the distal fragment
[Fig 1]. Additionally, when the fracture configuration allows,
the fracture can be compressed with a lag screw, inserted
through the plate. A posterolateral incision given over fibula
and a careful soft tissue dissection after cutting fascia is done
to expose the fracture and to access posterior aspect of fibula.
Preliminary reduction is done by gentle axial traction and
rotation of foot, and at times if required a 2 point reduction
forceps is used to reduce the fracture. Accurate positioning of
the plate is essential in obtaining the buttress effect and
allowing the insertion of a lag screw. The proximal hole
closest to the fracture site should be located 3-5 mm proximal
to the fracture line. To improve the anti-glide buttressing
effect, the plate is slightly bent at its distal end. The central
section of the plate is left straight so that when the central
screw is tightened, it will pull the plate against the bone. This
applies posterior compression on the distal fragment, which
augments compression across the fracture plane. Once the
plate position is done, the apex screw in proximal fragment
closest to fracture line is inserted and compression of the
fracture due to buttressing affect can be noted. After fixation
of other relevant injuries, wound is washed and closed in
layers. [Fig 2]

Fig 1: Principle of Antiglide plating. Position of apex screw and
reduction of fracture by buttressing effect.
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Fig 2: Intra operative image showing posterior antiglide plating of a
oblique distal fibula fracture reduced with buttress effect.

Postoperatively, the ankle was immobilised for a maximum of
3 weeks only if the fracture of posterior malleolus was
present. Passive motion in ankle joint was allowed on the
second postoperative day with the active motion after three
weeks. Partial weight bearing was allowed three weeks after
surgery with full weight bearing after six weeks. Radiological
evaluation was performed at six weeks, three months, six
months and one year after surgery. Functional assessment
according to the American Orthopaedic Foot and Ankle
Society hind foot-ankle score (AOFAS) were performed one
year after surgery. All complications were recorded. Peroneal
tendinopathy was diagnosed when there was a pain to
palpation directly on the peroneal tendons and if pain
presented in foot inversion and dorsal flection. If patients
showed no pain but only some tenderness over the plate, this
was recorded as hardware irritation.

Results

A total of 24 ankle fractures with distal fibula fractures caused
by Supination external rotation injury fixed by posterior anti
glide plating of fibula was evaluated in this study. According
to Lauge-Hansen classification of supination-external rotation
injury, a total of 14 (60%) patients was classified as stage 2, 1
(4%) patients as stage 3 and 9 (36%) patients with stage 4.
The posterolateral tibia fracture was treated only in one case
by anteroposterior cancellous bone screw fixation. The medial
malleolus fractures were fixed by cancellous bone screw (10
cases) or by two Kirschner wire and figure of eight cerclage
(4 cases) and in one instance without any fixation. There were
13 (54.2%) male and 11 (45.8%) female. The average patient
age was 38.6 #15.4 (range 23-68) years. Mean operative
time in the study group was 57.5 +£27.4 (range 20-120)
minutes. The most commonly used plates were five-hole
plates in 10 (42%) patients, six holed plates in 10 (42%)
patients and seven holed in 4 (16%) patients. The median
number of screws distal to the fracture line in the antiglide
plate was 0.5 (range 0-2); 10 (50%) fibulas with no fixation,
8 (40%) with one and 2 (10%) with two screws. The AOFAS
in the antiglide group performed at one year after surgery was
94.5 £6.0 (range 85-100). Complications observed in
patients of an antiglide plate is tabulated [Table 1]. There was
no case of tendinopathy. Hardware removal was undertaken
in 4 (16.6%) patient in antiglide group. One patient with
superficial infection treated with negative wound pressure
therapy.
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Table 1: Complications in the Antiglide plating of fibula study

group.
Complication PI;I:;S]:S Percentage
Superficial Infection 1 4%
Deep Infection requiring Nill N/A
Hardware irritation requiring 4 16.6%
removal
Peroneal tendinopathy Nill N/A
Non union Nill N/A
Malunion Nill N/A
DVT 1 4%

Fig 3: Post op X ray of isolated fibula fracture fixed with posterior
antiglide plating.

Fig 4: Functional outcome showing good ROM of ankle and healed
surgical scar.

Discussion

Anatomical reduction of ankle is always desired and poor
reduction usually leads to shortening of fibula, or alter the
biomechanics of ankle leading to chronic pain as a result of
failure of fixation always. Both lateral and antiglide plating of
fibula achieve in accurate anatomical reduction of these
fractures. But, maintaining the reduction until bony union is
also required to avoid failure of hardware or non union.
Antiglide construct enhances biomechanics strength of the
fixation device due to its anti gliding effect of the applied
plate upon weight bearing and thereby is more favourable. In
biomechanics comparison studies evaluating antiglide plating
and lateral plating, antiglide plating was found to be superior
in healthier bones. Additional lag screw definitely adds to its
biomechanics strength compared to lateral plating couterparts.
[7-9]

Since 1982, when Brunner and Weber described antiglide
plate technique, many authors encourage and recommended
this fixation. ['*-!!] Distal fibula fragment in the SER Weber B
type fracture has a typical posterolateral displacement usually

www.orthopaper.com

with slight shortening ['?I. Placing a plate in antiglide fashion
automatically reduces the distal fragment by screwing the
plate to proximal fragment. The posterolateral approach was
used in several studies as the preferred method for antiglide
plating [7-%1. The advantage of using posters lateral approach is
that the co existing poster lateral malleolus of distal tibia in a
SER pattern can also be addressed using same approach.
Peroneal tendinopathy is frequently discussed complication
associated with posterior plating. Only one study showed the
higher incidence of peroneal tendinitis, while 30 of 70 (43%)
patients had discomfort or signs of peroneal tendinitis ['> 141,
But, we did not encounter any case of peroneal tendinitis in
our study group, although few hardware irritation was
observed in cases particularly where an oblique lag screw was
inserted. The head of these oblique screw was observed
irritating the perineal tendons and that improved immediately
following hardware removal. Number of screws in distal
fragment can be strategically reduced or avoided in different
injury and stability patterns to avoid such irritations due to
screw heads [%,

Conclusion

Antiglide plating for SER pattern injuries is a well described
procedure with added advantages of having good
biomechanics stability due to its configuration. Advantage of
posterolateral approach to distal fibula to insert a posterior
antiglide plate benefits to have an additional exposure to
posterolateral fragment of tibia in SER injury patterns. We
believe that the use of the antiglide plate in a posterolateral
position, without using unreasonable distal screws, is an
appropriate method of fixation in every short oblique lateral
malleolus fractures occurring as a part of SER pattern injury
of ankle.
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