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Abstract:

Introduction: There are many controversial issues in the management of high fibular
ankle fractures. The aim of current study to compare treatment options.

Material and Methods: Ninety patients with high fibular ankle diastasis fractures were
treated in the York and Scarborough NHS Trust between 2011-2014. The reviews
included assessment of the radiographs on the patient archiving and communication
system (PACS) and the patient's notes using Core patient data base (CPD). Mean follow
up period was of 2.9 years.

Results: Eighty two patients, who sustained Weber C ankle fractures, underwent open
reduction and internal fixation of fibula, in 8 patients with high fibular fracture, only
diastasis screw was used without plate fixation.

Those who have had lateral malleolar fracture fixation required additional diastasis
fixation in 51 patients (57%). The methods of diastasis fixation, was with using a screw
passed through fibular plate (55%), or using a screw without plate fixation (15%) and
using tight rope fixation.

When a screw was used for diastasis fixation, the screw was passed through 3 cortices
(80%); in the remaining the screw fixed four cortices.

The average distance of the diastasis screws from the tibial plafond articular surface was
2.39cm.

Eighteen diastasis screws were removed at an average time of 31 weeks' post-surgery.
Conclusion: Radiological improvement following surgery for Weber C ankle fracture
was within the accepted variations, there was no difference between tight rope and screw
syndesmotic fixation. Diastasis screws can be keeping without removing especially when
tricortical fixation is used and the screws inserted just above syndesmosis. Only (50%) of
unstable ankle fracture required diastasis fixation.
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Introduction:

Approximately one in seven ankle
fractures is accompanied by a distal
tibiofibular  syndesmotic  disruption.
When, after stable fixation of the
fractured malleoli, persistent instability
of the distal tibiofibular joint is

identified perioperatively, additional
stabilization is indicated. In most cases
the syndesmotic ligaments are left
untouched and a so-called ‘syndesmotic
positioning screw’ is placed to restore
and maintain a congruent mortise .
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Figure (1): diastasis screw fixation using tricortical screw trhough the plate or using right rope.

The theoretical and technical aspects of
syndesmotic screw placement have been
subject to numerous clinical and
biomechanical investigations, in an
attempt to solve some of the
controversies concerning syndesmotic
screw usage. A 4.5-mm  screw
apparently provides greater resistance to
shear stress than a 3.5-mm screw ©;
however, this does not implicate a
biomechanical advantage. The level of
placement probably does not affect
outcome, three-cortical versus four-
cortical screw placement does not affect
biomechanical stability or influence
outcome &4 >9,

Two syndesmotic screws provide more
stability than one , which seems
beneficial in more proximal fibular
(Dupuytren and Maisonneuve) fractures
and neuropathic fracture dislocation in
the diabetic patient ®. Bioabsorbable
screws are  biomechanically and
clinically equivalent to stainless steel
syndesmotic screws ® 9 10111213 The
use of a suture device seems to provide
equal " or improved ™ outcome
compared to a four-cortical syndesmotic
screw. The position of the foot during
insertion of the syndesmotic screw does

not influence the range of motion or
outcome & 171819 Finally, based on
CT scanning, (16-52%) of syndesmoses
are not reduced anatomically #* 2,
which will most likely negatively affect
outcome @2,

Proponents of the policy removing
diastasis screw state that tibiofibular
movement is affected by leaving the
screw in place and dorsiflexion is
hampered ®®, to save the patient another
operation  with its complications
however, there are opponents to this
concept and prefer removing the
syndesmotic screw prior to weight-
bearing at 6-8 weeks 4.

The aim of the current paper is to study
the pattern of ankle diastasis, the trend
in its management and the removal of
the diastasis screw if used.

Methods:

Between January 2011 and July 2014,
94 patient sustaining ankle fractures
with diastasis were included in this
study. Four patients were excluded from
the study; one with bilateral injury, and
three patients with complex tibio-fibular
Pilon type injuries. The study was
conducted in Scarborough Hospital,
North Yorkshire, UK. The patients were
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surgically treated in York-Scarborough
Hospital. The medial malleolar fracture
is fixed using two parallel malleolar
screws and the lateral fibular fracture
were treated using a neutralization one
third tubular or locking (osteopenic
bone) plate, augmented by
interfragmentary screw(s) fixation when
possible. In cases of diastasis,
transfibular ~ screws were inserted
through the plate. Postoperative policy
was to keep the patient non weight
bearing in plaster of Paris or fibre glass
for a total period on 6 weeks; the wound
was checked two weeks after surgery,
where the cast is changed. Demographic
data and clinic notes retrieved from
PACS. The radiographic analysis of the

x-ray and the electronic medical records
of all these patients were reviewed.

The type of the fracture was classified
according to AO classification (ref). The
radiographs taken were anteroposterior,
lateral, sometimes mortice views. The
fractures were all Weber C fractures. X-
rays reviewed on PACS. Radiographs
taken for these patients were on
admission, at time of review following
the removal of cast in the fracture clinic
review, and at time of syndesmosis
screw removal (if removed).

Radiographic assessment aimed at

measuring the ankle mortice, fibular
shortening and overall reduction, figure
(2). This radiological assessment is well
documented in literature.

Plain anteroposterior radiograph of the ankle with ankle mortice disruption, demonstrating
different radiographic analysis used in this paper. Tibio- fibular clear space (a) (<6mm), Ti b
fib overlap (b) (1-10mm), Medial mortise width (e) (4-5 mm), Talocrural angle (d) (8-15°)

and Talar tilt angle (c) (0-5°).

Journal of Kirkuk Medical College

Vol. 6, No. 1, 2018



Results:

The radiographs and medical notes were
reviewed by the authors. Average follow
up of our patients was 2.9 years (1.1 —
5.03). Average age 44.7 (16-91). There
were 40 male and 50 female patients.
The right ankle was broken in 42
patients and the left in 48 patients,
Radiographic analysis of the ankle
fracture according to AO classification:

« AO- Cl1: Forty-one patients
sustained AO1 fracture with
mean age of 45.6 (16-91), 17
males and 24 female patients.
The left ankle was affected in 24
patients, the right in 17. The AO1
classification was Lauge-Hansen
pronation external rotation grade
3 in 27 patients and Lauge-
Hansen pronation external
rotation grade 4 in 14.
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Figure (3): AO classification of ankle fracture.

« The following procedures were
performed:

« Open reduction using fibular
plate and screw fixation in 37
patients, no plate was used in
four patients. Fibular fracture lag
screws were used in 26 patients;
no lag screw was used in 15
patients.

« Syndesmotic fixation was
performed in only 21 patients, in
eight patient’s tightrope (in three
patients, two tight ropes) were
used and cortical screw was used
in 13 patients. The average screw
placement above the tibial
articular line was 2.26 cm (1.1 —
52 cm). In two patients, two
syndesmotic screws were used.

* The tight ropes were left, 5
diastasis screws among the 13
were removed, among which
there were 3 broken screws; none
of these patients were
symptomatic.

AO C-2:

Forty-eight patients sustained AO?2
fracture with mean age of 44.2 (17-85),
22 male and 26 female patients. The left
ankle was affected in 2 patients, the
right in 25. The AO3 classification was
Lauge-Hansen pronation external
rotation grade 3 in 24 patients and
Lauge-Hansen  pronation  external
rotation grade 4 in 24.

The following  procedures  were
performed:
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Open reduction wusing fibular
plate and screw fixation in 40
patients, no plate was used in
eight patients. Lag screws were
used in fibular fracture fixation in
14 patients; no lag screw was
used in 34 patients.

Syndesmotic fixation was
performed in only 29 patients (in
seven patient’s tightrope (1 x 2)
was used and cortical screw was
used in 22 patients. The average
screw placement above the tibial
articular line was 2.7 cm (1.2-3.4
cm). Five patients had two
parallel syndesmotic screws.
Twelve syndesmotic screws were
removed, out of which 11 screws

were  broken,

symptomatic.

AO C 3:
A thirty-one years old male patient
sustained AO3 (grade 3) fracture. One
syndesmotic screw was inserted 2.2cm
above the tibial articular surface; the
screw was not removed table (1).
The reasons for plate metal work
removal; in 7 the cause was not
documented, in one there was screw
loosening, three patients had broken
screw/ plate, two patients underwent
implants removal because of tenderness
over screw (1), one had infection and
two patients who had ankle stiffness and
with altered sensation. One patient had
plate impingement.

none was

Table (1): The radiologic assessment of preoperative and postoperative readings in both AO
C1-2 paients were as follows.

C1 OVERALL Tib-fib Clear space | Overlap (1 up to | Medial mortise | Talocrural angle 8- | Talar tilt up to
(up to 6 mm) 10 mm) (upto 4-5mm) | 15° 50
Pre, n = 41 6.5(2.8—15.2) 1.4 (-9.6-9) 57(25-13.8) |94 (1.3-175° |2.6(0.3-6.9)°
Post,n=38 |5.1(2.6—10.5) 3.3(-3.7-7.9) [29(0.6-5) 11.7 (0.6 —21.5)° | 1.6 (0.1—4.4)°
Screw,N=3 | 44 31_5.1) 13(0-23) 39(27-52) |9.1(38-133)° |54 (1.6-12.8)°
(5 total)
C2
Pre, n =48 6.8 (2.9-11.9) 1.8(-49-85) |6.1(1.4-6.1) |6.8(0.5-15.6) 3.3(0.1-12.6)
Post, n = 4.9 (2-8.6) 29(37-78) |34(1.7-69) |106(3.1-185) |1.8(0.0-7.4)
Screw, n = 5.4 (4.1-6.7) 21(00-75) |40(24-65) |13.0(6.0-158) |1.4(0.1-4.7)
C3
Pre,n=1 7.2 2.2 4.6 10.3 3.1
Post,n=1 6.5 1.2 4.9 7.9 4.8
Table (2): Complications encountered.
Complication Syndesmosis screw, n = 36 | Tightrope, n =15 | Neither, n =39
Screw loosening 1 (2.8%) 0 0
Syndesmosis screw broke | 5 (13.9%) 0 0
Paraesthesia 4 (11.1%) 0 2 (5.1%)
Pain over metalwork 5 (13.9% 2 (13.3%) 5 (13.0%)
Infection 1 (2.8%) 0 4 (10.2%)
Osteopenia 2 (5.6%) 0 0
Stiffness/ Reduced ROM | 3 (8.3%) 1(6.7%) 1 (2.6%)
Persistent swelling 3 (8.3%) 1(6.7%) 3 (7.7%)
Ankle impingement 1 (2.8%) 0 0
Scar pain 0 0 1 (2.6%)
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Discussion:

The current paper investigates the
radiological changes following surgery
for high fibular fracture. Although the
literature recommends diastasis screw
fixation in all patients, only 51 out of 90
patients in this series underwent
diastasis screw fixation, with good
outcome in both groups.

There have been concerns about
removal of diastasis screws and its
impact on the radiological changes. In a
study on 166 mature patients with ankle
fractures with syndesmotic disruption
undergoing fixation with diastasis
screw, which eventually was removed at
mean period of 3 months following
surgery, the mortice remained intact
when the screw(s) were removed.
Radiographic assessment at this stage
showed a slightly lower tibia-fibula
overlap (OL) of less than 1mm and
slightly greater tibia-fibula clear space
(CS) of 0.5mm compared to when the
screw was retained ®. In the current
study, the mean tibiofibular overlap
following diastasis screw removal (at a
mean duration following surgery of
seven months); the tibiofibular overlap
was slightly reduced; however the
tibiofibular clear space remained the
same. The medial clear space in AO-C2
fracture was slightly increased from a
mean of 4.9 to 5.4 mm. Patients with
broken screws were asymptomatic.
There seem to be a case for using
tightropes for the fact that, there is no
need for its removal.

We agree with other authors that there
are no differences in functional
outcomes comparing loose or fractured
screws with removed screws “®. In a
comprehensive literature search was
conducted in the electronic databases of
the Cochrane Library, PubMed Medline
and EMbase from January 2000 to

October 2010. A total of seven studies
were identified in the literature. Studies
found no difference in outcome between
retained or removed screws. Patients
with screws that were broken, or
showed loosening, had similar or
improved outcome compared to patients
with removed screws. Removal of the
syndesmotic screws, when deemed
necessary, is usually not performed
before 8-12 weeks 7.

Depending on the duration of follow-up,
(7-29%) of syndesmotic screws left in
place break, with no apparent difference
between tricortical and quadricortical
screws. However, synostosis might
occur more frequently in quadricortical
screws . In a study by Heim et al.,
syndesmotic  screws were placed
tricortically and showed loosening in
(91%) of the patients. Screw removal,
when intact after 4-6 months, might be
justified if the positioning screw gives
rise to physical complaints, e.g., when
dorsiflexion is hampered or outcome
appears to be affected “°.

Only two out of 35 patients who
underwent diastasis screw fixation had
quadricortial fixation in this series,
albeit the number is not equal, there was
no difference in the outcome with
tricortical screws, in this series.

We found no difference using tight rope
compared to screw fixation, despite the
concerns reported about possible soft
tissue complications when tight rope is
used 2,

The limitations in this study are the lack
of clinical assessment and outcome
measure at the last period of follow-up.
The medical notes however were
reviewed for all patients.
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Conclusion:

The radiological improvement following
open reduction and internal fixation of
Weber C fractures is evident in this
study. The diastasis screw was inserted
just above the inferior tibiofibular
articulation; none of the patients with
broken diastasis screw were
symptomatic. Further studies can be
performed comparing the fractured side
to the normal side.
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