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Introduction

Injury of the tarsometatarsal joint is not common.  It is
a spectrum encompassing soft tissue and bony injuries.
In a bony injury, the diagnosis made after history and
physical examination is readily confirmed by x-rays.
However, when only soft tissue is involved, the subtle
radiographic signs might not be appreciated by the
untrained eye and can lead to delay in the diagnosis
and treatment of the ligamentous injury.  Studies have
shown that the outcome is better with stable anatomical
reduction 1-8. The treatment trend is towards open
reduction and screw fixation 1,2,4-6.  The authors advocate
treating all bony and displaced ligamentous
tarsometatarsal joint injuries with open anatomical
reduction utilising 4.5 mm cancellous screws and 1.6
mm K-wires.  Kuo et al 9 had noted the comparative
poorer outcome in the solely ligamentous injuries after
surgery.  We reviewed eighteen consecutive cases of
tarsometatarsal injuries that had undergone surgery and
evaluated the outcome in terms of function (AOFAS
midfoot score) and anatomical reduction (radiographs).

Materials and Methods

A retrospective study of all the patients with
tarsometatarsal injuries that underwent surgery at
Changi General Hospital between Jan 1997 to Dec 2001
was carried out.  The inclusion criterion was open
reduction and internal fixation of the tarsometatarsal
joint. The indications for surgery were fractures and
displacement.  The ligamentous injuries were included
when they showed instability on stress x-rays (more
than 1 mm displacement of bony alignment) 28 patients
were identified from the trauma registry database and
contacted by telephone. The history was evaluated with
attention to trauma mechanism, concurrent injuries,
open or closed fractures, and interval between injury
and surgery.  The initial x-ray findings were also
documented. The functional outcome was assessed
with the AOFAS (American Orthopedic Foot and Ankle
Society) midfoot score by only one author (J L Soon) to
prevent interobserver variability.  The AOFAS score is
based on a scale of 0 to 100 points, with 100 points
indicating an excellent or maximum outcome. The
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clinical and radiographic results and functional
outcomes were analysed to evaluate the effect of injury
and treatment parameters. The main components of the
scoring scale consisted of pain, function (further
subdivided into activity limitation, footwear
requirement, maximum walking distance, walking
surfaces and gait abnormality) and alignment of the
foot.

Surgical Technique
The senior author (W J Verhoeven) performed the
surgeries.  The surgical approach was via 2 incisions.
The medial incision between the proximal first and
second metatarsals enabled access to the medial
column.  The first metatarsal-medial cuneiform joint
was first reduced, followed by the second metatarsal-
middle cuneiform joint and the third metatarsal-lateral
cuneiform joints. 4.5mm cannulated screws were used.
The dorsalis pedis and nerves were identified and
preserved. The lateral column was approached via the
lateral incision over the proximal forth metatarsal. 1.6
mm K-wires were used to reduce the forth and fifth
metatarsal-cuboid joint.  Attention was given to ensure
an adequate skin bridge between the 2 incisions.

Concurrent fractures were treated at the same surgery.
The image intensifier was used intra-operatively to
assess the fracture reduction and aid in implant
placement.  Intra-operative radiographs were done for
all the surgeries before reversal. Post-operatively, the
patient was splinted below the knee for a minimal of 6
weeks and non weight bearing was instructed.  Any
increase in duration of the non weight bearing status
depended on x-ray and clinical assessment of healing.
The implants are removed at the end of 3 to 4 months
after surgery.

Results

Twenty-eight patients were found suitable for the study.
However, ten were not available: four refused
participation and six were foreign workers who had
returned to their country.  The remaining eighteen
patients with eighteen tarsometatarsal injuries
participated in the study.  The age ranged from twenty-
one to sixty-seven years old, with a mean of 32.2 years.
There were fifteen male and three female patients.  All
patients were Asian. There were eleven left feet and
seven right feet. Ten patients had sustained high energy
trauma (four fall from height and six crush). The
remaining eight patients sustained low energy trauma

(twist and blunt trauma).  Nine were polytrauma and
nine were isolated injuries.

There were nine cases with associated injuries. Of these,
one was a ligamentous injury with an associated fibula
fracture (the fibula fracture was treated conservatively).
The other eight were obvious tarsometatarsal fractures
with associated injuries. There was a single case of open
fracture involving the tarsometatarsal joint.  Eleven were
obvious fractures at the time of first presentation to the
medical practitioner (Fig 1). The diagnosis was evident
on radiological assessment. The other seven were
ligamentous injuries and the radiographs only showed
subtle bony mal-alignment. They had been referred to
the orthopedic clinic by the emergency or family
physician for a symptomatic foot with normal
radiographic finding.  The shortest interval between
injury and surgery was within one day involving a
tarsometatarsal fracture dislocation.  The mean interval
between injury and surgery for bony tarsometatarsal
joint injury was 5.5 days while that of ligamentous injury
was 30 days (excluding the case of a military personnel
with a seven month delay).

A number of reasons contributed to the delay in surgery.
In polytrauma, basic resuscitation and stabilization were
given priority. Skin injury also necessitated a delay in
surgery to avoid incision wound complications.  Open
injury also required initial debridement before definitive
surgery.  All the ligamentous injuries were referred to
the orthopedic clinic before they were admitted for
surgery.  The average follow-up period was thirty
months, the shortest was twelve months and the longest
was thirty-nine months.

There were no post-operative complications noted in
the follow-up review.  No broken implants were noted.
The single case of open fracture required split thickness
skin grafting. The average AOFAS score was 81.4 points
(ranging from 54 points to 100 points). Patients lost
points for mild pain, mal-alignment and reduced
function. The average was lower for the ligamentous
injury subgroup (76.3 points) compared to the bony
injury subgroup (84.6 points). The highest score for
both groups were 100 points.  The lowest score for the
ligamentous injury subgroup was 54 points while that
for the bony injury subgroup was 58 points.  Seven
were asymptomatic (one ligamentous injury and six
bony injury).  The remaining eleven (six ligamentous
injury and three bony injury) had symptoms of varying
severity (eight sustaining mild pain and stiffness;
remaining three affected in walking, sports and work).
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Fig 1: Bony tarsometatarsal joint injury at
time of presentation

Fig 2: Ligamentous tarsometatarsal joint
injury presented as a symptomatic foot
with no obvious x-ray findings in non
weight bearing films

Fig 3: Subtle diastasis widening can be
detected in the antero-posterior weight
bearing comparison film

Fig 4: Reduction with screws in the medial
column and K-wires in the lateral
column
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Discussion

The tarsometatarsal joint injury accounts for only 0.2
percent of all fractures.  In the ligamentous injury with
its associated subtle radiographic signs (Fig 2), the
diagnosis is easily missed 10.  A weight bearing
anteroposterior film of bilateral feet is helpful in the
assessment (Fig 3).  However, this is not always
possible in an acute injury.  A high index of suspicion
is needed and it is advisable to seek the opinion of the
orthopedic surgeon.  The nature of this injury might
have resulted in the greater interval between injury and
surgery.  One series showed poor functional results in
patients with delayed diagnosis 1,11. Other studies
suggested a delay of up to six weeks could still
produce a favorable outcome 12-14.  Thus early diagnosis
is crucial to facilitate early treatment and obtain a
favorable outcome.

Though the ligamentous injuries were the result of
seemingly minor trauma, the average AOFAS midfoot
score after surgery was less than that of bony injury
(Table I).  The statistical significance of this observation

cannot be determined in the current study because of
its small number. Kuo et al 9 had noted a similar
outcome.  When it is a bony injury, the healing is better
than ligamentous injury.  The delay in diagnosis
resulted in a greater interval between injury and
surgery, could have resulted in further damage to the
articular surfaces, due to prolonged malpositioning and
instability. Dissection and reduction was made more
difficult by fibrosis that set in.  There was one workman
compensation case and 3 military recruits who had
sustained ligamentous injury, However, there was no
obvious reason to suspect secondary gain.

No classification system was used in this study.  There
is no single classification that comprehensively covers
the broad spectrum of this condition, enables
prognostication and directs treatment. We advocate
open reduction and internal fixation with the aim of
achieving stable anatomical reduction. Surgery enables
direct visualization and assessment for osteochondral
injury, comminution, loose fragments and soft tissue
interposition 2.  This facilitates reduction of the fracture
and prognostication. The importance of stable
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Ligamentous Injury (n=7) Bony Injury (n=11)
AOFAS score (mean) 76.3 84.6
AOFAS score (highest) 100 100
AOFAS score (lowest) 54 58
Polytrauma 1 8
Isolated 6 3
Immediate diagnosis 0 11
Delayed diagnosis 7 0
Interval between injury and diagnosis (day) * 0
Mean 24.2
Longest 76
Shortest 2
Interval between diagnosis and surgery (day)
Mean 5.8 5.5**
Longest 0 11
Shortest 27 0
Follow-up period (months)
Mean 34.1 28.3
Shortest 13 12
Longest 59 48

*  Excluding the case of the military personnel which was delayed for 7 months
** Delay is due to soft tissue considerations and resuscitation prioritization

Table I: Comparison between ligamentous and bony lisfranc injury
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anatomical reduction is supported by a number of
studies1-8.  The combination of 4.5 cannulated screws
and 1.6 mm K-wires were used (Fig 4). The medial
column is inherently more rigid than the lateral column.
Therefore, screws were used to secure the stability
required for anatomical reduction and healing. 4.5 mm
cannulated screws were chosen over 3.5 mm as they
were stronger.  Compared to 1.6 mm K-wires, the
articular surface damage is greater but the benefit of
greater stability outweighs this consideration. K-wires
afforded sufficient stability to the lateral column that is
inherently a relatively mobile column.  Removal of
implants was approximately 3 to 4 months after
surgery.  This reduced implant complications such as
breakage and K-wire migration. Primary arthrodesis
was reserved as a salvage procedure for complications
such as persistent pain or non-union.  Mulier et al 15 had
suggested that primary complete arthrodesis should be
reserved as a salvage procedure.  Limitations of the
current study included the 64.3 percent follow-up rate

and the mean duration of 30 months.  The study
population was small. A prospective study would be
better suited to analyze the fixation technique.

Conclusion

A longer interval between injury and surgery was noted
in the ligamentous subgroup.  This observation
highlighted the subtlety in presentation and diagnostic
difficulty of this subgroup. The delay might have
contributed to the lower AOFAS score, despite similar
treatment and the minor trauma involved. Anatomical
reduction was maintained in all cases at the time of
review.
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