
R E V I E W Nr 2024;14 (1):22-28

22

SUMMARY
Introduction. About 1% of all ankle dislocations are subtalar dislocations (SD), a rare 
kind of injury. The talocalcaneal and talonavicular joints dislocate simultaneously in 
SD, although the tibiotalar and calcaneocuboid joints stay intact. Ankle and foot radio-
graphs taken from the front, posterior, lateral, and oblique views are typically used to 
diagnose subtalar dislocation. fractures of the hindfoot, such as osteochondral frac-
tures, calcaneus fractures, fractures of the posterior process, and talus tubercle frac-
tures, are common with subtalar dislocations.
Materials and methods. The present study was conducted according to the PRISMA 
2020 guidelines. All prospective and retrospective studies on PubMed, Google Schol-
ar, Embase, and Web of Science databases were accessed.
Results. Data from 178 patients were collected. 24.2% (43 of 178 patients) were 
female. The mean length of the follow-up was 30.2 ± 22.2 months. The mean age of 
the patients was 36.9 ± 18.4 years. An open surgical technique was reported in 39.4% 
(65 of 165). The right side was involved in 62.5% (95 of 152), and the dislocation of 
the subtalar joint was identified medial in 72.6% (122 of 168).
Conclusions. The present study analyzes in a systematic fashion the subtalar 
dislocations and their associated injuries.
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INTRODUCTION 
Subtalar dislocation (SD) is an uncommon type of ankle 
injury, approximately 1% of total dislocations (1), that 
involves concomitant loss of normal anatomic relations 
between talus, navicular and calcaneus bones. It was first 
described in 1811 by Dufarest and Judey (2) but it was not 
until 1853 that the first classification was performed (3). In 
1856 Malgaigne and Buerguer (4) modified the classification 
which is used nowadays.
SD is characterized by a simultaneous dislocation of talo-
calcaneal and talonavicular joints while the tibiotalar and 
calcaneocuboid ones remain intact (3). Mechanism of 
subtalar dislocation is trauma to a plantar-flexed foot either 

in inversion, resulting in medial subtalar joint dislocation 
(80%), or eversion, resulting in lateral dislocation (17%); 
while anterior or posterior dislocations are rare (5, 6). The 
diagnosis of subtalar dislocation is usually made on anteri-
or-posterior (AP), lateral, and oblique radiographs of the 
foot or ankle (7). The nature of the deformity often limits 
radiographic positioning (7). After reduction, AP and 
lateral radiographs of the foot as well as AP and mortise 
views of the ankle are obtained to confirm optimal results 
(7). In the absence of deformity, post-reduction radio-
graphs are usually of better quality than those obtained at 
the time of injury and associated fractures become more 
apparent (2). 
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The majority of subtalar dislocations are accompanied by 
fractures of the hindfoot, including osteochondral fractures, 
calcaneus fractures, and fractures of the posterior process and 
tubercles of the talus (7). Intra-articular osteochondral frac-
tures are especially common, occurring in 50%-71% of all 
subtalar dislocations and up to 100% of lateral dislocations 
(2), the majority of which involve the subtalar joint (8). These 
fractures are less common in medial dislocations, occurring 
in only 12%-38% of injuries (2, 9). Associated intra-articu-
lar fractures are difficult to identify at plain radiography and 
their presence can hinder anatomic reduction and worsen the 
overall prognosis (10). Therefore, routine post-reduction CT 
has been recommended to detect these fractures more accu-
rately to reduce the risk of disruption of normal bone articu-
lation, arthritis or avascular necrosis (AVN) of talus (11, 12). 

METHODS 

Eligibility criteria
This study complies with ethical standards. All prospective 
and retrospective studies reporting subtalar dislocation were 
accessed. According to the authors’ language capabilities, 
articles in English, German, Italian, and Chinese were eligi-
ble. Only clinical articles of all levels of evidence, according 
to the Oxford Centre of Evidence-Based Medicine (13), were 
considered. Reviews, opinions, letters, and editorials were 
not considered. Animals, biomechanics, computational, and 
cadaveric studies were not eligible. Missing quantitative data 
under the outcomes of interests warranted the exclusion of 
the study. 

Search strategy
This systematic review was conducted according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses: the 2020 PRISMA statement (14). The 
PICOT algorithm was preliminarily pointed out: 
•	 P: Problem;
•	 I: Intervention;
•	 C: Comparison;
•	 O: Outcomes;
•	 T: Timing.
In Novembr 2023, the following databases were accessed: 
Pubmed, Web of Science, Google Scholar, and Embase. 
No time constraint was used for the search. The following 
keywords were used in combination: subtalar dislocation, 
subtalar joint, injuries, treatment and fractures.

Selection and data collection 
Two authors (A.B., S.Z) independently performed the data-
base search. All the resulting titles were screened and if suit-

able, the abstract was accessed. The full text of the abstracts 
which matched the topic of interest was accessed. The bibli-
ography of the full-text articles was also screened for inclu-
sion of further articles. Disagreements were debated and the 
final decision was made by a third author (F.O.). 

Data items
Two authors (A.B., S.Z.) independently performed data 
extraction. The following data at baseline were extracted: 
author, year and journal of publication, length of the follow-
up, female ratio, number of patients with related mean 
age, surgical technique, aetiology of injury, and activities 
limitations. The primary outcome of interest was associat-
ed injuries to subtalar dislocation. The secondary outcome 
of interest was clinical outcomes. Data were extracted in 
Microsoft Office Excel version 16.72 (Microsoft Corpora-
tion, Redmond, USA). 

Assessment of the risk of bias 
Two authors (A.B., S.Z.) independently performed the meth-
odological quality assessment using the Coleman Methodol-
ogy Score (CMS) (15). Disagreements were discussed and 
resolved by consensus. The CMS is a 10-item scale designed 
to rate the methodological quality of the included studies. 
These items evaluated study size, mean follow-up, number 
of surgical approaches, type of study, diagnostic certainty, 
description of surgical procedure, postoperative rehabilita-
tion, outcome measures, outcome assessment, and selection 
process. The final score ranges between 0 (poor) and 100 
(excellent), with a score of 100 indicating the highest report-
ed study methodological quality. The final score was catego-
rized as excellent (85-100 points), good (70-84 points), fair 
(50-69 points), and poor (< 50 points).

Synthesis methods
The statistical analysis was performed by a single author 
(F.M.) following the recommendations highlighted in the 
Cochrane Handbook for Systematic Reviews of Interven-
tions (16). The software IBM SPSS version 25 was used. For 
continuous data, the arithmetic mean and standard devia-
tion were used. For dichotomic data, the number of events 
and observations was evaluated.

RESULTS 
The initial literature search resulted in 194 studies. Of them, 
70 duplicates were excluded. Another 97 articles were not 
eligible: not matching the topic (n = 84), focusing on surgi-
cal technique (n = 9), type of study (n = 2), and full text not 
accessible (n = 2). This left 27 articles for inclusion. Seven 
articles were excluded for lack of quantitative data. The arti-
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cles included in the quantitative synthesis were 20: 12 retro-
spective and 8 prospective clinical investigations. The litera-
ture search results are shown in figure 1.

size, the retrospective design and the length of follow-up of 
the included studies represented the main limitations high-
lighted by the CMS. Outcome measures, assessment timing, 
and selection process were mostly clearly defined. The mean 
methodology score of 55.9 (range: 42 to 71) suggested an 
overall acceptable quality of the methodological assessment 
(table I). The values of each study are shown in table II.

Study characteristics and result of 
individual studies
Data from 178 patients were collected. 24.2% (43 of 178 
patients) were female. The mean length of the follow-up was 
30.2 ± 22.2 months. The mean age of the patients was 36.9 
± 18.4 years. An open surgical technique was reported in 
39.4% (65 of 165). The right side was involved in 62.5% (95 
of 152), and the dislocation of the subtalar joint was iden-
tified medial in 72.6% (122 of 168). The generalities and 
demographics of the included studies are shown in table II. 

Synthesis of results
9.3% (4 of 43) patients were affected by a posterior and 
17.4% (4 of 23) by an anterior dislocation of the subtalar 
joint. Talus fracture occurs in 18.9% (46 of 243) and frac-
tures of the different os metatarsals were detected in 14.0% 
(19 of 136). Table III reports the overall results of the asso-
ciated injuries to a subtalar dislocation.

DISCUSSION 
Young, athletic men who have had high-energy trauma, 
such as a car accident or a fall from a height, are suscepti-
ble to subtalar dislocation, which develops early in life (20, 
39). Significant clinical deformity can result from SD occur-

Figure 1. PRISMA flow chart of the literature search.

Methodological quality assessment 
According to CMS, surgical technique, diagnosis, and reha-
bilitation protocols were generally well described. The study 

Table I. Coleman Methodology Score (CMS).

Endpoint Mean SD Range
Part A: Only one score to be given for each of the 7 sections

Study size: number of patients 1.0 1.8 0-4

Mean follow-up 5.0 3.9 0-10

Surgical approach 10.0 0.0

Type of study 1.4 3.8 0-10

Description of diagnosis 5.0 0.0

Descriptions of surgical technique 10.0 0.0

Description of postoperative rehabilitation 5.0 0.0

Part B: Scores may be given for each option in each of the 3 sections

Outcome criteria 6.3 0.5 6-7

Procedure of assessing outcomes 11.0 0.0

Description of subject selection process 10.0 0.0
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Table II. Generalities and characteristics of the included studies.

Author 
et al., year

Journal name Study 
design

CMS Follow-
up (months)

Open
technique

Patients
(n)

Mean
age

Female
(n)

Right Left Medial 
dislocation

Lateral 
dislocation

Bak et 
al., 1991 (17)

Br J 
Sports Med

Case report 42  0 1 20 0 0 1 1 0

Benerjee et 
al., 2017 (18)

Case 
Rep Orthop

Case report 46 12 0 1 52 0 0 1 0 1

Bibbo et 
al., 2001 (19)

Foot Ankle Int Retrospective 46 14 1 9 27.8 2 8 1 7 2

Bibbo et 
al., 2003 (20)

Foot Ankle Int Retrospective 66 61.5 7 25 38 6 14 10 15 8

Camarda et 
al., 2016 (21)

Musculoskelet
Surg

Retrospective 52 76 1 13 45.8 9 3

Chuo et 
al., 2005 (22)

Kaohsiung
J Med

Sci

Case report 51 24 1 1 25 0 1 0

Edmunds et 
al., 1991 (23)

Aust N Z J
Surg

Case report 54 45 10 10 39.6 1 6 4 5 4

Fotiadis et 
al., 2009 (24)

Cases J Case report 56 36 0 1 43 0 1 0 1 0

Garofalo et 
al., 2004 (25)

J Foot Ankle
Surg

Retrospective 71 122.4 6 18 34 7 10 8 13 5

Ghani et 
al., 2014 (26)

Ann R 
Coll Surg Engl

Case report 53 1 1 24 0 1 0 0 1

Hoexum et 
al., 2014 (27)

Arch Orthop 
Trauma Surg

Case report 62 17.5 1 2 16 1 0 2 2 0

Hui et 
al., 2016 (28)

BMJ
Case Rep

Case report 56 12 0 1 81 1 1 0

Inokuchi et 
al., 1997 (29)

J Orthop
Trauma

Case report 66 75.6 2 20 39 4 7 13 13 4

Kanda et 
al., 2001 (30)

Foot
Ankle Int

Case report 52 36 1 1 23 0 1 0

McKeag et 
al., 2015 (31)

BMJ
Case Rep

Case report 42 1.2 0 1 18 0 1 0 1 0

Merchan et 
al., 1992 (32)

Injury Retrospective 61 66 16 39 35.5 12 31 8 29 10

Milenkovic et 
al., 2006 (33)

Injury Prospective 57 23 11 11 30.4 2 9 2

Ruiz 
Valdivieso et 
al., 1996 (34)

Int
Orthop 

Retrospective 71 94.8 7 19 31.7 7 11 8 16 3

Tucker et al., 
1998 (35) 

J Foot Ankle
Surg

Case report 57 10 0 1 70 0 0 1 0 1

Veltman et 
al., 2016 (36)

World J 
Orthop

Case report 58 2 1 1 31 0 0 1

Yglesias et 
al., 2018 (37)

J Surg 
Case Rep

Case report 48 0.5 1 1 30 0 1 0 1 0

Zaraa et 
al., 2017 (38)

J Orthop 
Case Rep

Case report 62 36 0 1 46 0 1 0 0 1

CMS: Coleman Methodology Score.
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Table III. Overall results of the associated injuries to a 
subtalar dislocation.

Endpoints Frequency
(events/observations)

Posterior dislocation 9.3% (4 of 43)

Anterior dislocation 17.4% (4 of 23)

Dorsal dislocation of the 4th and 5th 100.0% (1 of 1)

Talus fracture 18.9% (46 of 243)

Head of the talus fracture 13.6 (3 of 22)

Neck of the talus fracture 10.0% (3 of 30)

Lateral process of the talus fracture 100.0% (1 of 1)

Posterior process of the 
talus fracture

12.4% (11 of 89)

Tubercles of the talus fracture 20.0% (2 of 10)

Subtalar avulsion 100.0% (1 of 1)

Avulsion fracture of posteromedial 
aspect of talus

12.5% (3 of 24)

Calcaneus fracture 12.9 (12 of 93)

Os navicular fracture 14.0% (13 of 93)

Os cuneiform fracture 4.5% (2 of 44)

Medial os cuneiform fracture 10.0% (1 of 10)

Cuboid fracture 6.1% (8 of 131)

Os calcis fracture 10.3% (4 of 39)

Metatarsal fracture 14.0% (19 of 136)

Second metatarsal fracture 10.0% (1 of 10)

Third metatarsal fracture 100.0% (1 of 1)

Fourth metatarsal fracture 100.0% (1 of 1)

Fifth metatarsal fracture 12.1% (12 of 99)

Ankle fracture 60.9% (14 of 23)

Medial malleolus fracture 14.5% (10 of 69)

Lateral malleulus fracture 15.0% (6 of 40)

Tibia and fibuIa fracture 5.1% (2 of 39)

ring in any direction (21). According to the direction of the 
foot with respect to the talus, Broca classified this disloca-
tion into three distinct patterns, namely medial, lateral, and 
posterior, which constitute the initial categorization of SD. 
In 1855, Malgaigne introduced anterior SD (21). The only 
factors that affected the result, according to Edmunds et 
al., are infection: the direction of the dislocation, the exis-
tence of fractures, or the length of post-reduction immobi-
lization (23).
In the present systematic review 9.3% of patients were 
affected by posterior subtalar dislocation and and 17.4% by 
anterior dislocation.
Subtalar dislocations are complicated injuries, and various 
patient- and injury-related variables frequently influence 

the course of treatment (18). Numerous bone and tendon 
injuries, many of which are seen in postreduction comput-
ed tomographic scans, have been reported in relation to 
subtalar dislocations. Camarda et al. stated that the occur-
rence of concomitant osseous injuries is what determines 
good clinical outcomes, not the direction of the dislo-
cation (23).
In a retrospective review of nine instances, Bibbo et al. 
discovered that 100% of patients with extra injuries that 
were initially missed on plain radiographs were discov-
ered by CT scans (19). The prognosis for open subtalar and 
total talar dislocations is often worse, with increased risk of 
osteomyelitis, posttraumatic arthrosis, avascular necrosis, 
and complicated regional pain syndrome (40). This inju-
ry might have resulted from a rapid eversion injury that 
caused the lateral subtalar dislocation, which was caused by 
prolonged longitudinal compression and plantar flexion of 
the foot’s lateral column (18). An inversion force applied to 
a plantarflexed foot causes a medial dislocation, which caus-
es the tarsus to twist out of the subtalar joint after initially 
exiting the talonavicular joint. There is a displacement of 
the calcaneus medially and a dorsal appearance of the talus 
head. Additionally, Avascular necrosis of the talus occurs 
in 0-10% of closed subtalar dislocations; open dislocations 
have substantially higher occurrences, up to 50% (18). 
Talus necrosis is extremely rare because the two branch-
es that supply the talus ‒ the artery of the tarsal canal and 
the sinus tarsi arch ‒ are unaffected by dislocation of the 
subtalar joint (41). Unless there is an irreversible lesion of 
the posterior tibial artery and the dislocation is quite severe, 
necrosis does not develop (34).
Significant ligamentous and bone injuries, such as tarsometa-
tarsal dislocations, may be linked to low energy closed 
subtalar dislocations (18).
Bibbo et al. reported that 32% of subtalar dislocations could 
not be reduced using closed methods. To be more precise, 
50% of lateral dislocations and 27% of medial dislocations 
needed an open reduction (20). According to Bibbo et al., 
50% of cases of an irreducible subtalar dislocation were 
caused by trapped soft tissue structures and bone blocks 
like the posterior tibial tendon, extensor digitorum muscle, 
extensor digitorum brevis muscle tendon, and interlocking 
osteochondral fracture (20). Thus, it is not advised to make 
repeated attempts to prevent iatrogenic talar fractures and 
neurovascular problems (21).
It is imperative to reduce an SD as soon as possible to avoid 
soft tissue problems and neurovascular lesions, as well as to 
lessen the likelihood of talus avascular necrosis (42). Major 
kinds of SD dislocation often respond well to closed reduc-
tion while under spinal or general anesthesia. Manual trac-
tion would be an easy way to accomplish it (42). Maintain-
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ing a 90° flexion of the knee can help to release tension in 
the calf muscle and provide a longitudinal traction from the 
heel through leg countertraction (23).
The timing of postreduction immobilization should be 
determined by the patient’s age, as supported by the avail-
able literature: 4 weeks for young individuals with strong 
functional request and 3 weeks for those over 65 or with 
reduced functional request (21). According to Valdivieso et 
al., instability that may arise from an overly brief time of 
immobilization is far more significant than the loss of subta-
lar joint motion after lengthy treatment in plaster (34).
In the present systematic review, the rate of associated inju-
ries is 14.3%. The most frequent associated injuries are talus 
and metatarsal fractures respectively 18.9% and 14.0%.
This study has several limitations. First, the case report and 
retrospective design of the most included studies. More-
over, we excluded several studies because most of them did 
not report quantitative data of associated injuries.

CONCLUSIONS
Subtalar dislocations are rare, high mechanism injuries. SD 
are associated to numerous bone and tendon injuries. The 
imaging techniques are of primary importance in the study of 

SD, a standardized method for the study of SD would avoid 
unknown lesions. Better-quality future studies are needed to 
ascertain which associated injuries are more frequent.
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