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	RESUMEN

	Introduction: tibioperoneal syndesmosis injuries are frequent both in isolation or associated with posterior malleolus fractures. Clinical diagnosis is confirmed on imaging studies. Fixation methods might be rigid or dynamic as well. Objective: provide new aspects related to tibioperoneal syndesmosis injuries in terms of diagnosis, fixation methods and the use of arthroscopic procedure. Method: search and analysis of information needed were carried out in a period of 61 days (from October 1 to November 30, 2022) and the following words were used: syndesmosis injury, ankle syndesmosis instability, syndesmosis instability AND tight rope ankle instability, posterior maleolar fracture. Based on the information obtained, a bibliographic review of the total of 258 articles published in the PubMed, Hinari, SciELO and Medline databases was carried out using the search engine and reference manager EndNote. Development: it was expressed in the study aspects related to clinical management used in diagnostic and classification on the types of CT scan for fracture associated with posterior malleolar fracture. The rigid and dynamic fixation methods and its characteristics were mentioned as well. The arthroscopic approaches and its advantages for both diagnosis and treatment were presented. Conclusions: distal tibioperoneal syndesmosis injuries are frequent ankle injury. Tomographic studies offer some advantages for determining how large the posterior malleolus fracture is. The arthroscopic approach offers multiple diagnostic and therapeutic advantages too.

	Keywords: tibioperoneal syndesmosis; computed tomography; fixation methods; ankle arthroscopy

	 

	RESUMEN

	Introducción: las lesiones de la sindesmosis tibioperonea son frecuentes tanto de forma aislada o asociadas a fracturas del maléolo posterior. El diagnóstico clínico es corroborado mediante estudios imagenológicos. Los métodos de fijación pueden ser rígidos o dinámicos. Objetivo: actualizar aspectos sobre las lesiones de la sindesmosis tibioperonea en cuanto al diagnóstico, métodos de fijación y el empleo de la vía artroscópica. Método: la búsqueda y análisis de la información se realizó en un periodo de 61 días (1 de octubre al 30 de noviembre de 2022) y se emplearon las siguientes palabras: syndesmosis injury, ankle syndesmosis instability, syndesmosis instability AND tight rope ankle instability, posterior maleolar fracture. A partir de la información obtenida se realizó una revisión bibliográfica de un total de 258 artículos publicados en las bases de datos PubMed, Hinari, SciELO y Medline mediante el gestor de búsqueda y administrador de referencias EndNote. Desarrollo: se hizo referencia a las maniobras clínicas para el diagnóstico y las clasificaciones tomográficas en caso de fractura asociada del maléolo posterior. Se mencionaron los métodos de fijación rígidos y dinámicos, donde se describieron las características de cada uno basado en varios factores. Se expusieron las ventajas de la vía artroscópica tanto para el diagnóstico como para el tratamiento. Conclusiones: las lesiones de la sindesmosis tibioperonea distal son frecuentes. Los estudios tomográficos ofrecen ventajas al determinar la extensión de la fractura del maléolo posterior. La vía artroscópica ofrece múltiples ventajas diagnósticas y terapéuticas.
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	RESUMO

	Introdução: as lesões da sindesmose tibiofibular são frequentes isoladamente ou associadas a fraturas do maléolo posterior. O diagnóstico clínico é confirmado por exames de imagem. Os métodos de fixação podem ser rígidos ou dinâmicos. Objetivo: atualizar aspectos das lesões da sindesmose tibiofibular quanto ao diagnóstico, métodos de fixação e uso da abordagem artroscópica. Método: a busca e análise das informações foi realizada em um período de 61 dias (1º de outubro a 30 de novembro de 2022) e foram utilizadas as seguintes palavras: syndesmosis injury, ankle syndesmosis instability, syndesmosis instability AND tight rope ankle instability, posterior maleolar fracture. Com base nas informações obtidas, foi realizada uma revisão bibliográfica de um total de 258 artigos publicados nas bases de dados PubMed, Hinari, SciELO e Medline, utilizando o gerenciador de busca e Gerenciador de referências do EndNote. Desenvolvimento: foi feita referência a manobras clínicas para diagnóstico e classificações tomográficas em caso de fractura associada do maléolo posterior. Foram citados métodos de fixação rígidos e dinâmicos, onde foram descritas as características de cada um com base em vários fatores. As vantagens da abordagem artroscópica tanto para o diagnóstico quanto para o tratamento foram discutidas. Conclusões: as lesões da sindesmose tibiofibular distal são frequentes. Os estudos tomográficos oferecem vantagens na determinação da extensão da fratura do maléolo posterior. A abordagem artroscópica oferece múltiplas vantagens diagnósticas e terapêuticas.

	Palavras-chave: sindesmose tibiofibular; tomografia computadorizada; métodos de fixação; placas e parafusos; artroscopia do tornozelo
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	INTRODUCTION

	 

	Injuries of the distal tibioperoneal syndesmosis represent 20% of ankle ligament disorders and about 5% require surgery, according to Corte Real and Caetano(1)

	 

	Hagemeijer, et al.(2) reports that the incidence of isolated lesion of the distal tibioperoneal syndesmosis is 18%, and 10 to 23% is observed in ankle fractures.

	 

	The incidence of ankle fracture according to Xie, et al.(3) , is 112 to 187 cases per 100,000 inhabitants per year and 40% of them affect the posterior malleolus.

	 

	These injuries are produced by a mechanism of external rotation and hyperextension of the ankle. The incidence is higher in patients who practice sports. In 20% of the patients, this condition is not diagnosed in the first moments of the trauma. The lack of timely diagnosis leads to the presence of post-traumatic pain, poor functional results, instability, joint stiffness and heterotopic ossification.(4,5,6) 

	 

	For the diagnosis of this traumatic entity, clinical and imaging elements are combined; the latter group includes plain radiography, computed tomography, magnetic resonance imaging and high-definition ultrasound.(7,8,9)

	 

	The conservative or surgical treatment modality is based on the degree of instability and associated lesions. The arthroscopic approach is an option of proven efficacy both from the diagnostic and therapeutic point of view.(10,11,12)

	 

	Due to the importance of this topic in traumatology and the scarce information available on this subject in the national literature, a review of this entity was carried out with the aim of updating aspects of tibioperoneal syndesmosis injuries in terms of diagnosis, fixation methods and use of the arthroscopic approach.

	 

	 

	METHOD

	 

	The search and analysis of the information was carried out over a period of 61 days (October 1 to November 30, 2022) and the following words were used: syndesmosis injury, ankle syndesmosis instability, syndesmosis instability AND tight rope ankle instability, posterior malleolar fracture; to focus the search, the Boolean operators OR or AND were used as appropriate.

	 

	Based on the information obtained, a bibliographic review of a total of 258 articles published in the PubMed, Hinari, SciELO and Medline databases was carried out using the EndNote search engine and reference manager; of these, 44 selected citations were used to carry out the review, 41 from the last five years.

	 

	Review studies, case presentations and original were considered. Researches made in biomechanics laboratories and in animals were excluded.

	 

	 

	DEVELOPMENT

	 

	The syndesmosis is a complex of anatomical structures composed of the anterior tibioperoneal ligament (ATPL), interosseous ligament, posterior tibioperoneal ligament (PPTL) and the transverse ligament. The LTPP plays the greatest role in stability (it represents 40 to 45%), followed by the LTPA with 35%.(13,14,15)

	 

	The positive diagnosis of this traumatic entity is based on the history of trauma, clinical picture and imaging tests. Patients come to the emergency department with pain and functional impotence of the affected limb. On inspection, an increase in volume above the joint is observed, associated with the presence of hematomas and ecchymosis. In case of fracture, crepitus and abnormal mobility are detected. There are clinical tests that help in the diagnosis of these patients with lesion of the tibioperoneal syndesmosis, such as:(16,17,18)

	 

	a) Compression test: consists of making compression between the tibia and fibula at mid-leg, if pain appears in the distal tibioperoneal syndesmosis, the test is positive.

	b) Cotton's test: it consists of making compression by the heel and making stress movements from medial to lateral, the presence of pain, displacement greater than 3 mm and snapping translates positivity of the test.

	c) Translation test of the fibula: anteroposterior translation of the fibula is performed, the presence of pain indicates lesion of the tibioperoneal syndesmosis.

	d) External rotation stress test: external rotation of the foot is performed and if pain appears in the anterior tibioperoneal joint, the test is positive. It is considered the most specific test of all.

	 

	The most commonly used of images tests are plain radiography, computed tomography, magnetic resonance imaging and high definition ultrasound.(19,20)

	 

	Plain radiography is useful to detect the increase of the tibioperoneal space; this measurement is performed 10 mm proximal to the distal articular surface of the tibia. Anteroposterior and mortise views are performed. Separation greater than 6 mm is suggestive of tibioperoneal injury, as well as decreased peroneotibial overlap, which in the anteroposterior view is less than 6 mm and in the mortise view is less than 1 mm. On occasions, lateral radiography of the ankle does not provide all the information necessary to quantify the displacement of the posterior malleolus, hence the need for other studies with greater precision such as computed tomography.(21,22)

	 

	On the other hand, computed tomography makes it possible to define the extent of the fracture of the posterior malleolus, which plays a very important role in the stability of the tibioperoneal syndesmosis in about 50%. Based on this imaging study, two classifications have been described, the first proposed by Haraguchi, et al.(23) and the other by Bartoníček, et al.(24), which are described below.

	 

	Classification by Haraguchi, et al.(23) (Figure 1):

	 

	
		Type I. Fracture with oblique posterolateral fragment (67% incidence, 24% articular surface involvement) (Figure 1A).

		Type II. Fracture with medial extension (19 % incidence, 16 % articular surface involvement) (Figure 2B).

		Type III. Fracture not affecting the articular surface (14% incidence, no articular surface involvement) (Figure 2C).
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	Bartoníček, et al.(24) Classification.

	 

	It takes into account: size, shape and location of the fragment, stability of the tibiotalar joint and the integrity of the fibula notch; these elements help to define the treatment modality (Figure 2).

	 

	
		Type 1. Extraincisural fragment with intact fibular notch. The fracture is not displaced and, in general, conservative treatment is indicated (Figure 2a).

		Type 2. Posterolateral fragment with extension to the peroneal notch. Open reduction and osteosynthesis from posterior to anterior with plates and screws is required (Figure 2b).

		Type 3. Posteromedial fragment in two parts, reaching the medial malleolus. Open reduction and osteosynthesis from posterior to anterior with plates and screws is indicated (Figure 2c).

		Type 4. Long triangular posterolateral fragment involving more than one third of the articular surface. Requires anterior to posterior or posterolateral screw reduction (Figure 2d).

		Type 5. Irregular fracture with osteoporosis. In this case, lamina and screws should be used.
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	Magnetic resonance imaging is useful to detect lesions of the ligaments that compose this joint, as well as the presence of osteochondral lesions. However, it has the same disadvantage as the previously described studies (radiography and computed tomography), which are all static. On the other hand, high definition ultrasound does allow, to some extent, the evaluation of the anatomical relationships from the dynamic point of view, as well as the comparison with the healthy extremity.(8,12,20)

	 

	When analyzing the tomographic classifications described above, there are three types of fractures of the posterior malleolus: the first: posterolateral, the second: posteromedial and the third: extra-articular by avulsion. The surgical approach to be used will depend on the displacement of the fragment. If it is posterolateral, it is performed through the interval between the Achilles tendon and the peroneal muscles; if it is posteromedial, it is performed in the interval between the tibia and the posterior tibial tendon.(20,25)

	 

	For the fixation of fractures of the posterior malleolus, screws with or without washers or plates are used depending on the configuration of the fracture, as well as the direction of their placement from anterior to posterior or vice versa. In case of comminution, the placement of plates is justified. Hence, the importance of the CT-based classifications described above.(26,27,28)

	 

	In the surgical treatment of patients with lesions of the tibioperoneal syndesmosis without other associated lesions, different fixation methods can be used, such as screws, with or without blades and the TighRope® technique.(29,30,31)

	 

	The screws to be used for fixation of the distal tibioperoneal syndesmosis are 3.5 mm or 4.5 mm. The use of 3 or 4 cortical fixation has not demonstrated the superiority of one over the other over a period of one year. The minimum placement time is 6 weeks to allow healing of the syndesmosis ligaments. Currently, the use of biodegradable screws eliminates the need for removal of the osteosynthesis device in a second surgical time.(32,33,34)

	 

	There are differences between the TighRope® technique and screw fixation (Table 1).(35,36,37)
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	The major disadvantages of screw fixation of the tibioperoneal syndesmosis include rigid fixation, the need for a second reintervention and the high possibility of delayed diastasis.(38,39)

	 

	The physiological (dynamic) fixation offered by the TighRope® technique reduces the possibility of post-traumatic arthritis and eliminates the disadvantages of the screw osteosynthesis technique.(40,41)

	 

	The arthroscopic approach makes it possible to confirm the diagnosis statically and dynamically, measure distal tibioperoneal joint separation, detect associated osteochondral lesions, evacuate hemarthrosis, assist in reduction of syndesmosis, posterior malleolus fracture or arthrodesis.

	 

	The general advantages of this modality are well known, among which the following stand out: reduction of the postoperative period, rapid incorporation to the rehabilitation process and esthetics. The procedures are generally performed in the anterior chamber of the ankle by means of two or 3 arthroscopic portals.(42,43,44)

	 

	 

	FINAL CONSIDERATIONS

	 

	Injuries to the distal tibioperoneal syndesmosis are common. Tomographic studies offer advantages in determining the extent of the posterior malleolus fracture and allow surgical planning. Fractures of the posterior malleolus are unstable when analyzing the anatomical elements. Functional fixation of the syndesmosis offers better results than rigid fixation. The arthroscopic approach offers multiple diagnostic and therapeutic advantages.
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Table 1. Differences between TighRope® and screw fastening methods

Factors ighRope® Technique  Screws
Type of fixation Physiological Rigid
Patients with osteoporosis Notrecommended  Applicable
Age Young people Adults
Need for a second intervention Low High
Incidence of late diastasis Low or null High
Failure due to cyclic loading Low High

Source: own elaboration.
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Fig. 1. Classification by Haraguchi, et al. 1A. Fracture Type I. 2B.
Fracture Type Il. 2C. Fracture type Iil.

Taken from: Haraguchi N, Haruyama H, Toga H. Pathoanatomy of posterior malleolar
fractures of the ankle. ) Bone Joint Surg Am. 2006; 88: 1085-1092. DOI
https://doi.org/10.2106/jbjs. 00856
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Fig. 2. Bartoniek, et al. Classification 2a. Fracture type 1. 2b.

Fracture type 2. 2c. Fracture type 3. 2d. Fracture type 4.
Taken from: Bartontzek J, Ram ek v, Kika D, Tred] . Anat
h Orthop Trau
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