DOI: https://doi.org/10.30795/scijffootankle.2018.v12.761

Scientific Journal of the
ORIGINAL ARTICLE FOOt & Ankle

Rate of unsatisfactory syndesmotic reduction by means
of a postoperative tomographic study

indice de reducéo insatisfatoria das lesdes da sindesmose por meio de
estudo tomografico pds-operatorio

Evandro Junior Christovan Ribeiro', Sergio Damido Prata', Marco Antonio Rizzo', Andrei Martins Gomes Prado’,
Diego Luigi Proenga Campos'

1. Hospital Santa Marcelina, Sao Paulo, SP, Brazil.

ABSTRACT

Objective: To analyse the rate of unsatisfactory reduction in syndesmosis injuries by means of a postoperative tomographic study.

Methods: This was a prospective study conducted from March to December 2017. Thirty patients with syndesmosis injury were selected, and
ankle tomography was performed during the first postoperative period. A form developed for the study was used to collect demographic data (sex
and age in years) and postoperative data (operated side, Weber classification, computed tomography results and need for surgical reoperation).
The images were evaluated using tomographic criteria. The intraoperative analysis was performed through radioscopy and by direct visualization
of the syndesmosis.

Results: The majority of the patients were male (56.7%), ranging in age from 17 to 51 years; 53.3% of the patients were operated on the left side;
66.7% were classified as type C; and 66.7% did not undergo reoperation. Regarding the rate of unsatisfactory syndesmosis reduction, it was found
that 25.9% of the analyses of the established variables presented unsatisfactory results. It was observed that 74.1% of the criteria presented
satisfactory results; however, criterion B presented a significant rate (37%) of unsatisfactory results.

Conclusion: Based on the computed tomographic scans, there was a high percentage of unsatisfactory reductions in syndesmosis injuries.
Thus, it was concluded that, even using the correct fixation techniques and adequate intraoperative scopic monitoring, distal tibiofibular joint
incongruence can still be observed when investigated using postoperative tomography.

Level of Evidence II; Diagnostic Studies.
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RESUMO

Objetivo: Analisar o indice de reducao insatisfatdria das lesées da sindesmose por meio de estudo tomografico pds-operatorio.

Métodos: Trata-se de um estudo prospectivo no periodo de margo a dezembro de 2017. Foram selecionados 30 pacientes que apresentavam lesdo
da sindesmose e no primeiro pés-operatério foi realizada tomografia de tornozelo. Foi utilizado um protocolo de investigagao, constando dados
demograficos (sexo e idade em anos) e os dados pds-operatorio (lado operado, classificacdo Weber, resultados das tomografias computadorizadas
e anecessidade de reoperacao cirirgica). As imagens foram avaliadas através dos critérios tomogréficos. A andlise do intra-operatério foi realizada
através da radioscopia e por visualizacdo direta da sindesmose.

Resultados: A maioria dos pacientes era do sexo masculino (56,7%), com idade variando entre 17 e 51 anos; 53,3% dos pacientes operaram
o lado esquerdo; 66,7% foi classificado no tipo C e 66,7% ndo reoperaram. Quanto ao indice, verificou-se que 25,9% das analises das variaveis
estabelecidas apresentaram resultados insatisfatorios. Observou-se que 74,1% dos critérios apresentaram resultados satisfatérios; contudo, o
critério B apresentou um indice significativo (37%) de resultados insatisfatorios.
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Conclusao: A partir das andlises das tomografias, foi possivel verificar um percentual elevado de reducdes insatisfatérias das lesées da sindesmose.
Nesse sentido, concluiu-se que, mesmo utilizando as técnicas corretas de fixacdo, controle intra-operatério por meio de scopia, e estes estando
adequados, ao realizarmos a tomografia pds-operatdria, encontramos casos com incongruéncia da articulacdo tibiofibular distal.

Nivel de Evidéncia Il; Estudos Diagnosticos.

Descritores: Traumatismo do tornozelo; Tomografia; Ferimentos e lesdes.

How to cite this article: Ribeiro EJ, Prata SD, Rizzo MA, Prado AMG, Campos DLP. Rate of unsatisfactory syndesmotic reduction by means of a

postoperative tomographic study. Sci J Foot Ankle. 2018;12(3):180-5.

INTRODUCTION

Ankle injuries are common and may include rupture of
the distal tibiofibular syndesmosis. Injury of the ankle syn-
desmosis can occur as a soft tissue injury alone or combi-
ned with a fractured ankle. The accurate identification of
injuries in the distal tibiofibular syndesmosis is of critical
importance, since the rupture and widening of the distal
syndesmosis results in lateral displacement of the talus. A
cadaveric study suggested that Tmm of lateral talar displa-
cement reduces the tibiotalar contact area by 42%".

Classical radiographic measurement of the syndes-
mosis was imprecise in evaluating the distal tibiofibular
relationship. Computed tomography (CT) evaluation was
found to be a much more sensitive instrument for asses-
sing the integrity of the syndesmosis®.

Despite the differences in methods for syndesmosis
fixation regarding screw number, type and cortical pene-
tration, one of the major challenges is achieving anatomic
reduction in the syndesmosis intraoperatively. Hsu et al.
mentions that established anatomical parameters, such as
tibiofibular clear space and overlap along with medial clear
space on anteroposterior and mortise radiographs, may be
used to help guide reduction, but iatrogenic malreduction
may still occur despite adequate intraoperative fluoroscopy®.

Post-reduction CT scans have suggested that the reduc-
tion may not be as good as previously believed. CT scans
are particularly useful in identifying distal fibular rotation
at the syndesmosis level. CT scan was found to be appro-
priate for the detection of up to 3 mm of diastasis and up to
30 degrees of external rotation of the distal fibula®. In this
sense, CT provides more detail of the injury and has been
widely used to evaluate these fractures, especially those
that are more complex®.

Intraoperative control by simple radiographs is usually
not able to provide actual information about the positio-
ning of the fibula (rotation and diastasis) relative to the ti-
bia in syndesmotic injuries. In this context, the use of CT is
an important tool for cases of doubt about the syndesmo-
tic reduction at the end of the surgical procedure®?,

In view of the above information, the objective of this
study was to analyse the rate of unsatisfactory reduction
in syndesmosis injuries by means of a postoperative tomo-
graphic study.

METHODS

This study was approved by the Research Ethics
Committee with registration in the Brazil Platform under
CAAE number: 82820118.4.0000.0066.

The collected data were only used for analysis, inter-
pretation and dissemination in the health field through
scientific publications, and the confidentiality of the par-
ticipants was maintained throughout the study period.

This was a prospective study conducted from March
to December 2017. The study sample consisted of 30
patients with syndesmosis injury who underwent surgery
for syndesmosis fixation using suprasyndesmotic screws
placed from the fibula to the tibia, parallel to the tibiotalar
joint, with the ankle in neutral position, and for whom the
surgery was monitored by intraoperative radioscopy and an
ankle CT scan was performed during the first postoperative
period. Patients who did not present radiographic criteria
or borderline criteria for syndesmosis injury and patients
with a history of anterior ankle fracture were excluded. It
should be emphasized that control during surgery was
performed by radioscopy and previous visualization of
the syndesmosis. Figure 1 shows a postoperative X-ray in
the anterior-posterior view, whereas Figures 2 and 3 show
postoperative CT scans.

Itis noteworthy that in all cases of unsatisfactory reduc-
tion, patients underwent further surgery and CT scans until
the syndesmosis was reduced.

Sex and age in years were collected as demographic
data, and the following postoperative data were collec-
ted: operated side, Weber classification, CT results and the
need for surgical reoperation. The images were evaluated
using the tomographic criteria established by Nault et al.®)
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The authors described new tomographic parameters for
evaluating the syndesmosis based on 6 new measures
and 2 angles (Figure 4). All measurements, except angle
2 (Figure 4), were performed at 9.45mm proximal to the
tibial pilon (or CT axial sections of 15.63mm). From these
measurements, 1 ratio and 1 difference were calculated to
assess the translational and rotational positions. The first
ratio was between the tibiofibular region anterior to dis-
tance (a) and the posterior distance (b). This represented

Figure 1. Postoperative X-ray of a case with no syndesmosis
reduction.
Source: Author’s personal archive.

Figure 2. Postoperative tomography of a case with no syndesmo-
sis reduction.
Source: Author’s personal archive.
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the third rotational parameter. The ratio between D and E
represented a description of the anteroposterior position
of the fibula related to the incisura and determined the
translation (Figure 4).

Figures 3. Postoperative tomography of a case with satisfactory
reduction.
Source: Author’s personal archive.
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A - Distance between the most anterior point of the incisura and the
most anterior point of the fibula.
B - Distance between the most posterior point of the incisura and the
most posterior point closest to the fibula.
C - Distance between the tibia and the fibula in the middle of the
incisura
D - 3-step measures;
A line is drawn between the most anterior and posterior point
of the incisura.
A perpendicular line is drawn in the middle of the first line.
Distance between the anterior part of the fibula and the
perpendicular.
E - Distance between the posterior part of the fibula and the
perpendicular in line with the anterior measure (d).
F - The same perpendicular line is brought to the level of the most
anterior point of the incisura. Distance between this line and the most
anterior point of the fibula.
Angle 1 - Angle between a line drawn between the anterior and
posterior point of the incisura and a line drawn on the fibula that
represents its orientation (the internal rotation is a negative angle).
Angle 2 - This angle is a measure at the level of the talar dome. The
angle is between the talar side of the 2 malleoli.

Figure 4. Tomographic criteria for syndesmosis analysis.
Source: Nault et al.®)
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Based on the analysis criteria, Nault et al.® developed
values to indicate the new tomographic parameters for
evaluating a normal syndesmosis, as shown in Table 1.
It should be noted that this study was conducted direc-
tly with patients, since it was focused on analysis of CT
scans.

The data were tabulated in a Microsoft® Office Excel
worksheet (Excel 2007) and evaluated using the program
SPSS 20 (USA). The non-parametric Chi-square test of inde-
pendence (y? or Fisher’s exact test was used to evaluate
the association of the categorical variables with the habit
of performing or not performing physical activity. To eva-
luate whether the classifications in each variable have the
same frequencies, the Chi-square test of goodness of fit
was performed. The level of significance to reject the null
hypothesis was 5%, that is, a value of p<0.05 was conside-
red statistically significant.

RESULTS

A total of 30 patients who underwent ankle tomogra-
phy were selected. Most patients were male (56.7%), and
their ages ranged from 17 to 51 years. In total, 53.3% of the
patients underwent surgery on their left side, 66.7% were
classified as type C, and 66.7% did not undergo reopera-
tion (Table 2).

The criteria of Nault et al. regarding the irreducibility
of the syndesmosis were used when an altered variable
and an altered angle were observed. A new surgical inter-
vention was not an option when only angle 2 was altered,
since this angle only shows the shortening of the fibula.
Regarding the rate of the results of the syndesmotic reduc-
tion analysed by means of a postoperative tomographic
study of the established variables, 33.3% presented unsa-
tisfactory results (Figure 2).

Table 1. Values of established criteria for tomographic parame-
ters for syndesmosis evaluation.

Criteria Values

A 4mm varying 1 point +/-

B 8mm varying 1.7 points +/-
C 2.8mm varying 0.9 points +/-
D 10.4mm varying 1.4 points +/-
E 7.1mm varying 1.3 points +/-
F 2.3mm varying 1 point +/-
Angle 1 -8.7° varying 3.1 points +/-
Angle 2 6.9° varying 3.8 points +/-

Source: Nault et al.”!

Figure 5 shows that most of the criteria presented satis-
factory results; however, criterion B presented a significant
rate (37%) of unsatisfactory results.

DISCUSSION

Ankle injuries are the most common of all fractures,
with Weber type C ankle fracture being considerably as-
sociated with syndesmotic injuries. In the present study,
it was found that the fractures of most patients were clas-
sified as type C, consistent with the studies of Dressler et
al.®, Mohammed et al.”? and Sipahioglu et al.®.

Previous studies underscored the importance of ana-
tomic syndesmotic reduction for positive clinical results,
since a post-surgical malreduction of the syndesmosis can

Table 2. Characteristics of the patients studied, according to de-
mographic and postoperative data.

Variables Percentage
Gender Female 13 (43.3)
Male 17 (56.7)
Age 17-20 3(10.0)
21-29 5(16.7)
30-39 6(20.0)
40-49 5(16.7)
50 or more 11 (36.6)
Side Right 14 (46.7)
Left 16 (53.3)
Classification B 10(33.3)
C 20 (66.7%)
Re-operated Yes 10(33.3)
No 20 (66.7%)

Source: Prepared by the author based on the results of the research.
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Figure 5. Percentage of satisfactory and unsatisfactory results,
according to the established criteria for tomographic parameters
for syndesmosis evaluation.
Source: Prepared by the author based on the results of the research.
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lead to significant harm to the patient, including reduced
range of motion, pain, feeling of instability in the ankle
joint and even early arthrosis. Such compromises, when
presented and not identified early, may require further and
more difficult surgeries. In addition, in terms of public
health costs, the expense associated with hospitalization
time and the possibility of not correcting the problem in
only one procedure will be higher®1,

The present study found a significant percentage of un-
satisfactory syndesmotic reductions, demonstrating that
CT was a fundamental method to analyse these results,
since the means for diagnosing this injury and evaluating
the reduction are topics of constant debate. We observed
cases in which there was no syndesmotic reduction pre-
sented with non-anatomic reduction of the fibula, shorte-
ned fibula and malpositioning of the syndesmotic screw;
the majority of cases were in the posterior third of the tibia
and not parallel to the joint surface. Therefore, it has been
suggested that anatomic reduction of the fibula should be
performed, and in comminuted cases, the length of the fi-
bula should be maintained, consequently avoiding malpo-
sition of the syndesmotic screw.

The use of CT has been highlighted in several studies
such as those by Fitzpatrick et al."", Morellato et al."? and
Elgafy et al."®, which demonstrated that the analysis of CT
scans is an important factor for the verification of ineffi-
cient results in the reduction and stabilization of syndes-
mosis injury.

Yang et al.(" stated that syndesmotic injury is still a chal-
lenge for diagnosis, and its reduction is critical to obtaining
good results, especially in the postoperative period. In that
study, radiographic images were used to analyse the injury
reduction; however, despite the X-rays, syndesmosis stability
was observed. That is, it was not possible to observe if a mal-
reduction was ignored or misinterpreted without detection
by direct visualization of the affected structures. In addition,
rotation cannot be corrected by inspection with this type of
imaging alone. Therefore, the use of radiographic images is
not ideal for the evaluation of syndesmotic integrity.

In this context, CT has shown superior results when
compared with X-ray. This device enables the professional
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to analyse the evaluation parameters during the posto-
perative period of syndesmosis injury and consequently
obtain a better image of the syndesmotic malreduction in
the intraoperative period; thus, correction of the reduction
can be performed without the need for additional surgery.
Despite this advantage of CT, X-ray is still the most used
and accessible imaging modality“®.

Kréahenbuhl et al."® argued that CT has several advan-
tages compared with X-ray. These advantages include the
fact that this method does not present image overlap,
making the evaluation more accurate; the tibiofibular joint
can be visualized directly, which positively influences the
result of the analysis; and a better verification of the incor-
rect rotation of the distal fibula can be achieved.

It is emphasized that in a single axial image, variations
in coronal and sagittal translation and fibular rotation can
be easily detected. The ability to clearly assess fibular ro-
tation with CT is critical, since it has been difficult, if not
impossible, to use plain radiographs>'9),

Thus, despite the higher cost of CT, the use of this me-
thod makes the procedure more feasible, due to the early
diagnosis of injury malreduction, thus reducing the possi-
ble complications that may occur®'9,

This study has some limitations, such as the number of
analysed images and the scarcity of studies investigating
and evaluating syndesmotic reductions using the criteria
established by Nault et al. ©. In the studies that analysed
the syndesmosis after surgery,®*8 1% the number of cases
with syndesmotic incongruence was not reported, thus
suggesting that other studies on the same topic should be
performed.

CONCLUSION

Based on analysis of the CT scans, a significant
percentage of unsatisfactory syndesmotic reductions was
found.In this sense, we concluded that even when using the
correct fixation techniques and adequate intraoperative
scopic monitoring, distal tibiofibular joint incongruence
can still be observed on postoperative tomography.
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