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CASE REPORT

Percutaneous reduction of irreducible dislocation of the
interphalangeal joint of the hallux: A simple technique

for a rare injury
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Irreducible dislocation of the interphalangeal joint
(IP]) of hallux is an uncommon injury due to
the inherent stability of the joint.!! Invagination
of the sesamoid-plantar plate complex into the
interphalangeal space is the main reason for
unsuccessful closed reduction attempts.! Open
reduction is the commonly used technique in the
literature following unsuccessful closed reduction
of the IPJ.¥ However, percutaneous reduction
of the dislocated IPJ] could be an option. There
are only two articles in the literature reporting
different percutaneous reduction techniques
for the irreducible dislocation of the IPJ of the
hallux.>® In this article, Kirschner (K)-wire assisted
percutaneous reduction of incarcerated sesamoid
was performed, confirming satisfactory reduction
of dislocation.®!
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ABSTRACT

Irreducible dislocation of the interphalangeal joint (IPJ) of hallux
is a rare injury due to its intrinsic stabile anatomy. Open reduction
is the commonly preferred treatment option once closed reduction
attempts fail. In this article, we present a 37-year-old male patient
with an irreducible dislocation of the IPJ of the hallux treated with
Kirschner (K)-wire assisted percutaneous reduction. The patient
was symptom free at the sixth month of follow-up. In conclusion,
K-wire assisted percutaneous reduction might be an option in the
treatment of irreducible dislocation of IPJ of the hallux.

Keywords: Dislocation, great toe, incarcerated sesamoid,
interphalangeal joint, minimal invasive.

CASE REPORT

A 37-year-old male patient was admitted to the
emergency department after a wood block fell on
his right foot. He was complaining of pain, swelling,
and tenderness over the right hallux. The physical
examination revealed marked swelling over the right
hallux while an obvious deformity was not observed
owing to the swelling. The subdermal venous plexus
refill time was normal and no neurologic deficit
was detected. He had no external wounds. Plain
radiographs demonstrated the dislocation of the IP]
of right hallux. In addition, sesamoid was observed as
entrapped within the IPJ (Figure 1). Closed reduction
was performed at the emergency room. However,
the IP] could not be reduced successfully. The IPJ
dislocation was considered as Miki type I irreducible
dislocation of the IPJ of hallux® and we decided to
perform percutaneous reduction of the IPJ. A written
informed consent was obtained from the patient.

The right hallux was anesthetized with a digital
block using 2% prilocaine. A stab incision was
performed on the dorsomedial side of the IPJ not to
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FIGURE 1. (a) Anteroposterior and (b) lateral radiographs

demonstrating irreducible dislocation of interphalangeal joint
of hallux, sesamoid was entrapped within joint.

harm the extensor hallucis longus (EHL) tendon. Then,
the blunt side of a 1.5 mm K-wire was introduced
into the IPJ through the incision (Figure 2a). The
sesamoid-plantar plate complex was pushed with the
blunt side of the K-wire by hand under fluoroscopic
guidance (Figure 2b, Figure 3). After several attempts,
sesamoid-plantar plate complex was reduced to its

original location. Final reduction was evaluated
by fluoroscopy confirming that the sesamoid was
repositioned in plantar aspect of the IP]. However, the
IPJ was clinically unstable thus temporary arthrodesis
was performed to the IP] with a K-wire (Figure 4). The
patient was allowed to heel touch after the operation
and followed up at first, third and sixth weeks.
Tenderness and pain were improved at postoperative
second day. Swelling was almost disappeared at first
week of follow-up. At third week of follow-up, the
patient could walk on heel touch almost pain-free.
At sixth week of follow-up, radiographs of his right
IP] showed good alignment with congruent joint
(Figure 5) thus K-wire was removed. At sixth month
of follow-up, the patient had mild stiffness on the
IPJ; however, he was able to walk without pain and
returned to his previous activity level.

DISCUSSION

Due to natural stability, irreducible IPJ dislocation of
the hallux is a rare injury. There are several intrinsic
stabilizer structures around the joint including
dorsal capsule, sesamoid-plantar plate, medial and
lateral collateral ligaments, extensor and flexor
hallucis longus tendons. Besides, the condylar shape
of IPJ also contributes to stability.! Unfortunately,
this anatomy may make closed reduction difficult
and sometimes even impossible after dislocation of
the IPJ.

Interphalangeal sesamoids are embedded within
the joint capsule at the plantar aspect of the hallux

FIGURE 2. (a) A stab incision performed on dorsomedial side of joint. (b) Sesamoid-plantar plate

complex was pushed with blunt side of K-wire by hand under fluoroscopic guidance.
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FIGURE 3. An illustration demonstrating percutaneous
reduction technique. Blunt side of a 1.5 mm K-wire was
introduced into interphalangeal joint of hallux through incision

performed on dorsomedial side of joint. Sesamoid-plantar
plate complex was pushed gently with blunt side of K-wire by
hand until sesamoid-plantar plate complex was reduced to
its original location.

and ossified sesamoid may alter biomechanics and
limit joint movement. The prevalence of ossified
sesamoids has been reported variably at 2-13%." The
sesamoid of IP] is invisible radiographically at 44%
of the IPJ dislocation cases which could mislead the
diagnosis of sesamoid incarceration and complicate
the confirmation of successful reduction.”

FIGURE 4. Reduction of interphalangeal joint of hallux was

confirmed with fluoroscopy on (a) anteroposterior and (b)
lateral views.
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Miki et al.®? classified dorsal irreducible IPJ
dislocations into two types based on sesamoid and
volar plate configuration. In Miki type I injuries,
volar plate is detached from proximal attachment
on the proximal phalanx resulting in incarceration
of both sesamoid and volar plate into the IPJ, which
makes hallux slightly elongated, widens joint space
but maintains correct alignment. In Miki type II
injuries, volar plate is completely detached from
the proximal and distal attachments and completely
displaced which causes sesamoid bone overriding of
the proximal phalanx head, narrowing of joint space
and sometimes even overlapping of phalanges and
hyperextension of the distal phalanx.”

The mechanism of the IPJ dislocation is mostly
a hyperextension and abduction injury. Once the
IP] joint of the hallux is dislocated, plantar plate
could invaginate into the joint. Since the collateral
ligaments are still tight and the plantar plate is
locked within the joint, manual manipulation and
reduction are challenging after dislocation of the IPJ.l¥
During the closed reduction, the IPJ is dorsiflexed
under longitudinal traction and the deformity is
exaggerated. Then, a gentle plantar flexion is applied
as the longitudinal traction continues. This maneuver
may produce a click sound indicating the reduction of
the IPJ.M Instability and re-dislocation are common
problems following closed reduction. Frequently,
temporary arthrodesis of the IP] with a K-wire is
required.™ Our patient had clinical instability after

FIGURE 5. (a) Anteroposterior and (b) lateral radiographs of
interphalangeal joint of hallux showed good alignment with

congruent joint at sixth week of follow-up.
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the reduction of the IPJ] so that we performed a
temporary arthrodesis of IP] with a K-wire.

To the best of our knowledge, the first case
of irreducible dislocation of the IPJ of the hallux
was reported in 1944. The patient presented with
an incarcerated sesamoid and treated with open
reduction.'? Since then, open reduction has been
commonly used for irreducible IPJ dislocation of the
hallux if closed reduction fails.l31%131%1 Arthroscopic
reduction of the irreducible IPJ dislocation of the
hallux has been reported.'! However, it is technically
demanding and has no clear advantage compared to
fluoroscopy-guided percutaneous surgery regarding
soft tissue protection.'”? Woonl! described a novel
percutaneous reduction technique for irreducible IP]
dislocation of the hallux in 2010. Since then, only one
paper has been published by Takeda et al.”! utilizing
a different percutaneous technique for irreducible IPJ
dislocation of the hallux. Woonl performed a stab
incision over EHL tendon and maintained reduction
with a K-wire introduced through the EHL tendon.
Takeda et al.'”! introduced an 18-gauge needle through
the EHL tendon toward the invaginated sesamoid
under longitudinal traction of the distal phalanx
and achieved reduction without an incision. We have
performed K-wire assisted percutaneous reduction
with a stab incision performed on the dorsomedial
side of the joint not to jeopardize the EHL tendon.

Percutaneous  reduction  technique is
advantageous over openreduction since EHL tendon,
dorsal capsule and surrounding soft tissue are
not disrupted during the procedure.>*®! However,
percutaneous reduction technique could be used
in selected patients. It is not a feasible technique if
the sesamoid is not visible radiographically since
fluoroscopic confirmation is mandatory. Also, it
is not recommended in chronic dislocations, open
dislocations, and multiple trauma patients.['”]

In conclusion, K-wire assisted percutaneous
reduction is a relatively harmless and less technically
demanding technique compared to open and
arthroscopic techniques. K-wire assisted percutaneous
reduction may be an option in selected patients with
irreducible dislocation of IPJ of the hallux if closed
reduction fails.
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