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Our results in the treatment of tarsal dislocations
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SUMMARY

Introduction/Objective Tarsal dislocations are rare injuries. Usually, they are caused by high-energy
trauma. Depending on the type of dislocation, surgical treatment or closed reduction is used. In this
study, 13 patients are presented with the aim to analyze the type of feet dislocations, their treatment,
and outcome.

Methods Tarsal dislocation cases treated in the University Hospital in Foca were analyzed during the
period 2009-2016. All the cases were clinically and radiographically examined and monitored on control
examinations at least three years. The mobility of joints was measured and pain existence was estimated
by visual analogue scale.

Results All 13 patients with tarsal dislocation were male. Four patients were treated surgically (two
patients with tarsometatarsal and one with cuboid and navicular dislocation) and other patients had
non-surgical treatment. In 10 patients, an excellent functional result has been achieved and in two pa-
tients with tarsometatarsal dislocation a good functional result. In one patient with cuboidal dislocation
satisfactory functional result has been achieved.

Conclusion Out of the 13 reviewed patients with tarsal dislocations, functional results were rated as
excellent in 10 dislocations, good in two, and satisfactory in one. Diagnosis and treatment of foot disloca-
tions are demanding, but a favorable functional outcome can be expected with an adequate treatment
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of these injuries.
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INTRODUCTION

Tarsal dislocations are rare injuries. There are
several types of tarsal dislocations. The most
significant are: subtalar dislocations, cuboid
bone dislocations, navicular bone dislocations
and dislocations of Lisfranc joint.

Subtalar dislocation is defined as simultane-
ous dislocation of both the talonavicular and
the talocalcaneal joints without a major frac-
ture [1].

Subtalar dislocations are classified as medi-
al, lateral, posterior, and anterior based on the
displacement of the foot in relationship to the
talus. These are uncommon injuries, represent-
ing approximately 1% of all traumatic injuries
of the foot and 1-2% of all dislocations, being
associated with high-energy trauma [2, 3].

Recent studies have emphasized the complex
anatomic and kinematic relationship between
the talocalcaneal and talonavicular joints and
their contributions to hindfoot function [4].

Medial dislocation is the most common and
it accounts for 65-85% of all subtalar disloca-
tions. It is the result of forced inversion of the
foot when the foot is in the plantar flexion [5].

The cuboid stabilizes the lateral column of
the foot. It is the only bone to articulate with
both the midtarsal and tarsometatarsal joints.
These articulations give the cuboid marked
stability, which is reinforced by multiple

ligamentous, tendinous and soft tissue at-
tachments. The cuboid dislocations are rare
injuries and are frequently overlooked and
misdiagnosed on initial presentation. The
mechanism of injury is postulated to include
a forced inversion and plantar flexion move-
ment of the foot [6].

The navicular is the keystone of the medial
longitudinal arch, and is rigidly stabilized by
an extensive network of dorsal and plantar
ligaments [7]. The navicular bone more often
suffers dislocation fracture than pure disloca-
tion [8]. The central third portion is relatively
avascular. When devoid of surrounding soft
tissues, as in the case of complete dislocation,
it is prone to avascular necrosis.

A Lisfranc dislocation or injury typically
describes a spectrum of injuries involving the
tarsometatarsal joints of the foot. The Lisfranc
joint itself is composed of the articulation be-
tween the first, second, and third metatarsals
bones, and the cuneiform bones [9].

In this study, patients are presented with the
aim to analyze the type of tarsal dislocations,
their treatment, and outcome.

METHODS

The patients with the tarsal dislocation of
the foot, who were treated at the University
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Hospital in Fo¢a (Bosnia and Herzegovina),

Table 1. Basic data of patients with tarsal dislocation

were analyzed during the period from Janu- - Dislocation Type
. Characteristics - - Total

ary 1, 2009 to January 1, 2016. All patients Subtalar | Tarsometatarsal | Cuboid | Navicular
were clinically and radiographically exam- Number of patients 5 5 2 1 13
ined and monitored during their hospital- Age 18-24 19-27 29-48 14 2(41‘;31 _1:1 259
ization and then in control examinations in - .
orthopedic ambulance after one and three Pat'e?:: as:ergmally 0 2 1 1 4
Tn(.)nths, theTl one and three years .after their Excellent 5 3 1 ] 10
injury and in case of complications after T(;iizr:nir;t Good 0 5 0 0 Y
that period. During every examination, the Satisfactory 0 0 1 0 1
mobility of joints was measured and pain
existence estimated by visual analogue scale  Table 2. The average time from trauma to treatment
with marking 0-10. Zero indicates the ab- - Dislocation Type

. . Characteristics - - Total
sence of pain, while 10 represents the most Subtalar | Tarsometatarsal | Cuboid | Navicular
intense pain possible. X-rays performed at | Number of patients 5 5 2 1 13
first examination and control examinations | Average time from
were also analyzed. For the patients without '((:::1 Ttaetsc)) treatment >0 67 > 85 60195
pain a.nd those w.ho maintained joint mo-  fpuu R Lo % 55 5 Py 15
bility, it was considered they had an excel- [ oo 85 30 65 85 30

lent functional result. For the patients with
the pain which can be classified as 1 or 2
according to the visual analogue scale, or
the existence of an easy limitation of joints
mobility up to one-third of the arc of mo-
tion was considered to be a good functional
result of treatment. For the patients with the
pain which can be classified as 3 according
to visual analogue scale or the existence of
an easy limitation of joints mobility more
than one-third of the circumference move-
ment was considered to be a satisfactory
functional result of treatment.

This study protocol was done in ac-
cordance with the ethical principles of the Declaration
of Helsinki. The data were collected in a setting of usual
care, in order to measure the outcome of the treatment.
The patients were asked to indicate if they did not allow
their anonymous data to be used for scientific studies. The
research was approved by the institutional Committee on
Ethics of the University Hospital Foca (1/20)

Descriptive statistics were used to calculate central ten-
dency (mean), range, and standard deviation.

RESULTS

Thirteen tarsal dislocations treated between 2009 and
2016 were reported. They were male; the average age was
24 years. The most common was subtalar and tarsometa-
tarsal dislocation (Table 1). Five patients with subtarsal
dislocation, five with tarsometatarsal dislocation, two with
cuboid dislocation, and one patient with dislocation of the
navicular bone were treated (Table 1).

The average time from trauma to treatment was 60 +
19.5 minutes (subtalar dislocations 25, 30, 45, 65, 85 min-
utes, tarsometatarsal dislocations 55, 60, 65, 75, 80, cuboid
dislocations 45, 65 and navicular dislocation 85 minutes).

Computed tomography scans were performed in most
patients with tarsal dislocations (7/13).
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Figure 1. Subtalar dislocation of basket-
ball players

Figure 2. X-ray image of subtalar dislo-
cation

The mechanism of injury was different. In cuboid dis-
locations, one subtalar and two tarsometatarsal, injury oc-
curred in a traffic accident. In dislocation of the navicular
bone, the injury was caused by a jump from the height and
in three subtalar dislocations, injury was sustained during
the sports activities. In four tarsometatarsal dislocations,
the injury was sustained by the fall. Four patients were
treated surgically.

In all five cases of subtalar dislocation, it was medial
dislocation. Closed reduction was performed as urgent
and was performed less than two hours after injuries in
general anesthesia (Figures 1 and 2, Table 2).

Computed tomography scans were performed in 3/5
subtalar dislocations after closed reduction.

During the follow-up period, three years after the in-
jury, there was no appearance of aseptic necrosis or other
complications. At the end of the treatment of all patients,
an excellent functional result was achieved. All patients
returned to their previous levels of activities with a normal
range of motion (Table 3).

We report two patients with dislocation of the cuboid
bone. One patient had an open dislocation of the cuboid
bone (Figure 3). Open reduction of the cuboid bone was
performed through the already present wound, and anoth-
er patient refused surgery and the cuboid bone remained
dislocated.
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Table 3. Range of motion ankle and foot joints and return to preinjury levels of activity

L Dislocation Type
Characteristics - - Total
Subtalar | Tarsometatarsal | Cuboid | Navicular
Number of patients 5 5 2 1 13
) Normal 5 3 1 1 10
Range of mot.lo.n ankle limitation less than 1/3 0 2 0 0 2
and foot joints
limitation more than 1/3 0 0 1 0 1
Return to preinjury levels of activity 5 5 1 1 14

Figure 3. X-ray images after dislocation of the cuboid bone

Figure 4. Dislocation of the navicular bone occurred when the student
jumped through the school window

Figure 5. X-ray images of dislocation of the navicular bone before
and after the surgery

In the first injury, an excellent functional result was
achieved. In the second injury an intensive physiotherapy
was applied. Satisfactory functional result was achieved
with the presence of the pain. The patient marked the pain
with 3 on the visual analogue scale and also experienced
limited joint mobility of the ankle and foot more than one

‘ DOI: https://doi.org/10.2298/SARH191105034K

Figure 6. Intraoperative photos of dislocations of the navicular bone
and photos after the open reduction and K-wire stabilization

Figure 7. Intraoperative photos tarsometatarsal dislocation after the
open reduction and K-wire stabilization and postoperative X-ray image

Figure 8. X-ray images before and after the closed reduction of tar-
sometatarsal dislocation

third of the movement range (Ankle dorsiflexion/ankle
plantarflexion (active) -10/-20, Foot inversion/foot ever-
sion (active) -15/-10). The patient did not return to pre-
injury levels of activity (Table 3).

One dislocation of the navicular bone was described.
The injury was caused by patient jumping from a height.
Dislocation was treated surgically with open reduction and
K-wire stabilization (Figures 4, 5 and 6).

We report five patients with tarsometatarsal disloca-
tion. Two dislocations were treated surgically (Figure 7)
and three dislocations was treated non-surgically by closed
reduction (Figure 8).

Computed tomography scans were performed in 4/5
tarsometatarsal dislocations. Functional results were rated
excellent in three dislocations, and good in two disloca-
tions. Two patients had limited joint mobility of the ankle
and foot less than one third of the movement range (ankle
dorsiflexion/ankle plantarflexion (active) -5/-10, -5/-10,
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Foot inversion/foot eversion (active) -10/-5, -5/-5), and
light intensity pain during higher load (on visual analogue
scale 1, 2). All the patients returned to their previous levels
of activities.

DISCUSSION

In the seven-year period, at the University Hospital in Foc¢a
(Bosnia and Herzegovina), 13 patients with tarsal disloca-
tion were treated. All were male and the mechanism of
injury was different. Four patients were treated surgically
while others had nonsurgical treatment.

All patients received low-molecular-weight heparin for
thromboprophylaxis. The duration of treatment was dur-
ing the period of immobilization. All surgically treated pa-
tients received a single-dose cefazolin (2 g) as an antibiotic
prophylaxis. We used the multidisciplinary team approach
for pain management.

An excellent joint function was achieved in 10 patients.
In two patients the function was good and in one joint
function was satisfactory.

Subtalar dislocations are three to ten times more com-
mon in male than in female and generally occur in the
second or the third decade of life [10]. Medial subtalar
dislocation can be a diagnostic problem, because it is a rare
injury, and moreover, X-ray of the injury can be confusing
due to superposition of bones [11]. The diagnosis of subta-
lar dislocation is usually made on anteroposterior, lateral,
and oblique radiographs of the foot or ankle. The nature
of the deformity often limits radiographic positioning.
Medial subtalar dislocation results in medial and plantar
displacement of the navicular relative to the talar head and
medial displacement of the calcaneus relative to the talus.
The tibiotalar joint remains congruent. After reduction,
standard anteroposterior and lateral radiographs of the
foot as well as anteroposterior and mortise views of the
ankle should be obtained to confirm optimal results. In
the absence of deformity, postreduction radiographs are
usually of better quality than those obtained at the time of
injury [12]. Closed reduction of these dislocations should
be performed as early as possible to avoid further damage
to the skin and neurovascular structures. If this is not pos-
sible, then open reduction without further delay is recom-
mended [3, 13, 14].

Prognosis of isolated acute traumatic subtalar disloca-
tions is favorable. Emergent closed reduction makes it pos-
sible to remove soft tissue injuries [15]. Complications of
these injuries include posttraumatic arthrosis of subtalar,
talonavicular or tibiotalar joint, aseptic necrosis of the talus
and contracture of subtalar joint [16]. The risk of post-
traumatic subtalar osteoarthritis is significant, even with-
out an initial subtalar lesion. A postreduction computed
tomography scan will enable the diagnosis of osteochon-
dral lesions [15]. Newer evidence supports shorter-term
immobilization followed by early range of motion after the
initial injury in order to prevent stiffness [17, 18].

All five presented cases with subtalar dislocation had
nonsurgical treatment according to the above-mentioned
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principles. Examination of the foot revealed an obvious
deformity, substantial soft-tissue edema, and foot pain.
Anteroposterior and lateral radiographs of the ankle was
sufficient for the diagnosis subtalar dislocations. Urgent
closed reduction of these dislocations was performed un-
der general anesthesia. Computed tomography findings
after closed reduction did not alter the treatment plan for
any of the patients studied. After reduction, below knee
cast was applied. Immobilization was removed after three
weeks and the patients were not to bear any weight for the
next three weeks. All the patients have undergone phys-
iotherapy.

During the observation period after the injury, which
lasted three years, there was no appearance of aseptic ne-
crosis or other complications. At the end of the treatment,
an excellent functional result was achieved. All the patients
returned to their previous activities with a normal range
of motion. An excellent outcome of patients with subtalar
dislocation can be expected if: the injury was caused by
low energy forces; quick reposition was performed; and
the immobilization was not long [19].

We report two patients with dislocation of the cuboid
bone. One patient had open dislocation of the cuboid
bone. Open reduction of the cuboid bone was performed
through the already present wound. After reduction, im-
mobilization was applied. Immobilization was removed
after six weeks. He received anti-tetanus prophylaxis.

Other patient refused surgery and the cuboid bone re-
mained dislocated. Both patients have undergone phys-
iotherapy.

An excellent functional result was achieved in one pa-
tient and the full mobility feet joints was restored, while
in patient who refused surgery the result was satisfactory.
He had limited joint mobility of the ankle and foot, pain
during higher load (on visual analogue scale 3), and did
not return to preinjury levels of activity.

Cuboid dislocations are rare injuries and are frequent-
ly overlooked and misdiagnosed on initial presentation
[20]. The mechanism of injury is postulated to include a
forced inversion and plantar flexion movement of the foot
[21]. Important clinical findings include lateral foot pain,
a palpable gap at the cuboid level and difficulty to bear
weight. Radiographic evaluation of the region is often dif-
ficult because of overlap and superimposition of the bones.
Anteroposterior, lateral and oblique radiographs should
be obtained. Open reduction is usually required [22, 23].

Isolated dislocations of the navicular bone without frac-
ture are rare injuries [24]. Because of the complexity of
the midtarsal and tarsometatarsal joint complex, the exact
mechanism of injury is often not known, particularly when
there are multiple deforming forces present, as in high-en-
ergy injuries. The clinical symptoms and signs are swelling
over the dorsomedial aspect of the foot; tenderness at the
“N spot”, which is defined as the proximal dorsal portion
of the navicular; and pain with active inversion and passive
eversion. For all midfoot injuries, standard anteroposterior,
lateral and oblique radiographs should be obtained.

The main aim of treatment is early stable anatomical
reduction. The fixation method varies from using screws,
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plates, Kirschner wires, or external fixators. Complications
include prolonged disability due to persistent pain in the
navicular; stiffness of the midfoot; nonunion of associated
fractures; avascular necrosis of the navicular; deformity of
the foot; and post-traumatic arthritis [25, 26].

We report one dislocation of the navicular bone, which
was treated surgically by early anatomical open reposition.
After K-wire stabilization, below knee cast was applied.
Immobilization was removed after four weeks and the pa-
tients were non-weight bearing for the next three weeks.
All the patients have undergone physiotherapy.

An excellent functional result was achieved. The full
mobility feet joints were restored. The patients returned
to his previous activities.

Tarsometatarsal joint fracture-dislocation is an easily
overlooked injury, which will cause abnormal transduc-
tion of the stress from midfoot to forefoot. Therefore, the
surgical treatment is essential to obtain anatomical reduc-
tion [27].

The following cases are highly suggestive of a Lisfranc
lesion:

1) Plantar ecchymosis at the level of the midfoot;

2) Pain on palpation or manipulation of the tarsometa-
tarsal joints;

3) Altered sensitivity in the back of the first inter-meta-
tarsal space;

4) The “piano key test”, which consists of moving the
head of the affected metatarsal while firmly holding the
midfoot and hindfoot;

5) An increase in the distance between the hallux and
the second finger, known as a “positive gap’, which cor-
relates with inter-cuneiform instability.

In these cases, we must request a radiographic non-
weight-bearing study based on three views:

1) Anteroposterior: the alignment between the medial
edge of the second metatarsal and the medial edge of the
second cuneiform bone should be checked. The distance
between the bases of the first and second metatarsals
should not exceed 2 millimeters. The “fleck sign,” a small
bone fragment in the first inter-metatarsal space, indicates
the avulsion of the Lisfranc ligament;

2) Internal oblique: the alignment between the medial
border of the cuboid bone and the medial border of the
fourth metatarsal should be checked;

3) Lateral: the dorsal/plantar displacement of the meta-
tarsals should be assessed.

The definitive surgical intervention must be deferred
10-15 days until the healing of the soft tissues and the
appearance of wrinkles on the skin (wrinkle sign). The
traditional treatment for Lisfranc lesions is open reduc-
tion and internal fixation. However, some authors believe
that primary partial arthrodesis offers better results and
a lower rate of re-operations [28]. Functional outcomes
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after Lisfranc fractures are most dependent on the qual-
ity of anatomical reduction and not the choice of fixation
implant used [29].

Marin-Pefa et al. [30] reviewed the patients who had
Lisfranc dislocation and showed that after 14 years the
score of the American Association of Orthopedic Surgeons
for ankle joint and the foot, which included the presence
of the pain, function and alignment, was 91.7/100. For
the evaluation of long-term outcome of these injuries
functional parameters should be the focus of assessment,
instead of radiological changes [30].

All patients had pain associated with swelling and inabil-
ity to walk. Computed tomography scans were performed
in 4/5 subtalar dislocations. Three patients with stable
fractures were treated with closed reduction and cast im-
mobilization. Two patients with unacceptable closed reduc-
tion and risk of soft tissue compromise were treated with
open reduction and K-wire stabilization followed by cast
immobilization. All patients were informed about the risks,
benefits, and alternatives of a given procedure or interven-
tion. They all demanded for less traumatic procedures.

The analysis of long-term data showed three patients
with excellent functional results and two with good results.
Two patients have limited joint mobility of the ankle and
foot less than one third of the movement range and light
intensity pain during higher load (on visual analogue scale
1, 2). All the patients returned to their previous levels of
activities.

We report 13 tarsal dislocations. Functional result was
rated excellent in 10 dislocations, good in two, and satis-
factory in one.

After the treatment, there was a minimal limitation
range of the movements of the feet joints (in 10 patients
there were no restriction of movement, in two patients
it was less than one-third of the range of the movement)
while in one patient the restriction was more than third
of the range of the movement. Two patients had light in-
tensity pain during higher load (on visual analogue scale
1, 2), and one had pain during higher load (on visual ana-
logue scale 3). The results were comparable with the results
stated in the literature.

CONCLUSION

Tarsal dislocations are rare injuries. Diagnostics and the
treatment of these dislocations are demanding but with
adequate treatment a favorable functional outcome can
be expected. Out of the 13 reviewed patients with tarsal
dislocations, functional result were rated excellent in 10
dislocations, good in two, and satisfactory in one.

Conflicts of interest: None declared.
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Halua ucKycTBa y neuerby Tap3aNHUX yKcauuja

Makcum Kosauesuh'?, MapujaHa Kosauesuh'2, Catba Mapuh'?, Henap Jlanosuh'2, Munusoje Joctuh'? BjepaH Capatnnh?

'YHuBep3uTetcka 6onHuua Goua, Goua, Penybnuka Cpncka, BocHa 1 XepLerosuHa;
?Yrusep3uTet y MctouHom CapajeBy, MeauumHcku pakyntet Qoua, Ooua, Penybnuka Cpncka, bocHa 1 XepLerosrHa

CAMETAK

YBoa/LUwm Tap3anHe nykcauuje cy petke nospege. O6myHo
Cy Y3pOKOBaHe TpayMOM BUCOKe eHepruje. 3aBUCHO Of BpCTe
NyKcaLyje NpumMetbyje ce onepaTrBHO Jieyetbe Uin opToneacka
penosuuuja. Y pagy je nprkasaHo 13 6onecHuKa ca Tap3anHum
NyKcalmjama ca LubeMm fa ce aHanm3unpajy Tun nykcauuja, hu-
XOBO Jleyetbe 1 UCXOA.

MeTtopge AHann3npaHu cy cinyyajeBu iyKcalyja cTonasna ieyeHu
y YHuBep3uTeTckoj 6onHnum Goya y nepropgy 2009-2016. roau-
He. CBY Cy KIMHUYKN 1 pagrorpadckm obpaheHn Te npaheHn
Ha KOHTPOJTHUM Mpernenma Hajmarbe Tpu roguHe. MepeHa je
MOKPET/bMUBOCT 3r1060Ba 1 NOCTojarke 60510Ba NPOLIEHEHO je
BU3yeNIHO-aHaNOrHOM CKasioM.

Pesyntatm CBrx 13 npuKasaHmx 60necHMKa ca Tap3anHum
nyKcauujama 6unu cy mywikor nosna. Yetnpu 6onecHuka neve-
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Ha Cy onepaTuBHO (ABa 6onecHrKa ca Tap3omeTaTap3aiHOM 1
Mo jefaH ca KyboMAHOM 1 HaBUKYNapHOM JlyKcaLvjom), a ocTa-
nu HeonepaTuBHO. Koa 10 6o5ecHKa je MOCTUFHYT ofinyaH
bYHKUMOHANHK pe3ynTar, Kof ABa 605iecH1Ka ca Tap3oMeTa-
Tap3aJIHoM nyKcauujom fobap, a Ko jegHor ca KybonaHom
nyKcauujom 3agoBorbaBajyhiv pesyntar.

3akmyyak Of 13 6onecHrKa ca Tap3aaHMM nyKcalimjama ne-
YeHUX TOKOM ceflaM roAnHa Ko AeceT je NOCTUTHYT oannyaH
pe3ynTar, Kog ABa Aobap, a Kog jefHor 3agoBosbaBajyhu. ujar-
HOCTVIKa 1 leyerbe JlyKcalmja cTonana cy 3axTeBHW anm afjek-
BATHUM JieYetbem OBYIX MOBPEAA MOXE Ce OYEKMBATMN NMOBOSbaH
bYHKLMOHaNHW pesynTar.

Krbque peun: CTonano; noBpeaa; Ncxon; nevyere
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