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Abstract

Fracture of the phalanges is the most common of the forefoot. Complications following fractures of the lesser
toes are rare. A potential complication is the non-union, which is usually asymptomatic and does not cause
function limitation. Here, we report, for the first time, the case of a 45-year-old female runner who had a
fourth toe distal phalanx fracture. Following 2 months of conservative treatment, she persisted with pain and
inability to run. Surgical treatment with calcaneus bone graft and phalanx fixation provided an excellent
result. Non-union is a potential complication following phalanges fractures, and surgical treatment through a
curved lateral approach is an option of treatment when there is a functional limitation.

Level of Evidence: Case report (Level V)
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1. INTRODUCTION

The phalanges are small bones of the toe that
assist in balance and push-off stage of gait".
Fracture of the phalanges is the most common
of the forefoot, representing 3.6% to 8% of all
lower extremity injuries*®. The most common
mechanisms are a direct trauma with a heavy
object dropping onto the toe or the “nightwalker
fracture” with the abduction of the lesser toes
striking a table leg®*. These fractures can have a
simple pattern or severe comminution with
associated dislocation®.

Lesser toes phalanges fractures are mostly
treated conservatively with adhesive taping’.
Surgical treatment is reserved for fractures with
significant angulation that cannot be reduced
closed. Post-traumatic arthritis, mal-union, or
pseudoarthrosis can cause persistent pain which
can be treated with arthrodesis or
exostectomy™*.

There is only one study that describes a case of
symptomatic pseudoarthrosis of a lesser toe
distal phalanx, surgically treated with
arthrodesis®. To the best of our knowledge, this
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is the first case reported of a painful non-union
of a distal phalanx fracture of the fourth toe
treated surgically by osteosynthesis, in a runner.
Open fixation of the phalanx with autologous
calcaneus bone graft through a curved incision
along the lateral border of the toe let to fracture
consolidation and pain relief.

2. CASE REPORT

A 45-year-old female amateur runner presented
to our outpatient clinic 2 months after she had a
direct trauma in her fourth left toe. She stated
that she had attended the emergency department
immediately after the injury and that foot
radiographs were taken (Fig. 1), with a
diagnosis of a distal phalanx fracture. The
patient was discharged with adhesive taping
including the 3", 4™ and 5" toes placed in a
below-knee non-weight bearing plaster cast for
10 days, followed by 4 weeks of weight-bearing
with a walking boot. Two months after the
initial trauma, because the swelling did not
subside and the pain continued, she presented to
our outpatient clinic for further medical help.
On physical examination, swelling and
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tenderness over the toe tip and nail ecchymosis
were present. Radiographs and computed
tomography (CT) was performed and identified
a pseudoarthrosis of the distal phalanx (Fig. 2).
The patient couldn’t make physical activities
like jogging or run, thus, surgical treatment was
decided.

The patient received ankle block anesthesia. A
curved incision along the lateral border of the
toe was performed (Fig. 3). After the excision of
the fibrous tissue, the distal phalanx fracture

was filled with calcaneus bone graft and fixated
with a 1.2 mm cortical screw. The patient was
discharged after 24 hours. Rehabilitation
involved post-surgery shoe without weight-
bearing for up to two weeks following by four
weeks with full load discharge. At 3 months
postoperatively, the patient had no symptoms
and had returned running. Radiographs at six
months postoperatively showed graft integration
and phalanx fracture consolidation (Fig. 4).

Fig.1. Radiograph anteroposterior view taken in the day of the trauma. Note the comminuted fracture of the

distal phalanx of the fourth toe
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Fig.2. CT scan performed two months after the trauma. Note the pseudoarthrosis of the distal phalanx of the

fourth toe

Fig.3. Curved incision along the lateral border of the 4th toe ischemic with a gloved finger
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Fig.4. Postoperative radiographs anteroposterior, oblique and lateral views. Note the distal phalanx
consolidation 6 months after fixation with a 1.2 mm cortical screw and calcaneus bone graft

3. DISCUSSION

Complications following fractures of the lesser
toes are rare, even in the setting of residual
malalignment and loss in the range of motion of
the involved toe6. Pseudoarthrosis of phalanges
fracture is a rare complication, with a scarce
description in the literature™®. In general, the
treatment of pseudoarthrosis requires bone
fixation and, usually, the addition of bone graft’.

Foo and Wee described the only case of
pseudoarthrosis of the distal phalanx in a 60-
year-old female with symphalangism involving
the middle and distal phalanges of the 4". Five
months after the initial injury the patient
underwent surgical treatment with proximal
inter-phalangeal arthrodesis through a transverse
dorsal incision®. Similarly, our patient had
pseudoarthrosis of the distal phalanx of the 4th
toe, however, we chose for the osteosynthesis
through a curved incision along the lateral
border of the toe. Besides synthesis preserves
the joint mobility, it reduces arthrodesis
complications like malalignment and non-union.
Only 72% of bone fusions after proximal inter-
phalangeal arthrodesis for the treatment of
mallet toes werereported®. Moreover, the lateral
incision avoids damages to the extensor tendons,
once it has been related to worse clinical
outcomes, higher complication rates, and longer
recovery time in phalanges osteotomies for
correction of lesser toes deformities®.

Imade et al™® reported a case of a fracture of the

proximal phalanx of the hallux fixed with k-
wires, in a 25-year-old male patient. After eight
months, he evolved with pseudoarthrosis and
underwent a new surgery with intramedullary
fixation with a bone peg and iliac bone graft. In
our case, we decided to do the intervention as
soon as the pseudoarthrosis was diagnosed, two
months after the initial trauma, shortening her
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return to sports activities. In athletes, the goal of
treatment is to achieve a more predictable
fracture healing process, reducing the time to
return to physical activities'. Lastly, differently
from the authors, we used a calcaneus graft to
reduce the morbidity of the procedure, since no
difference was found between iliac crest and
calcaneus for bone graft regarding consolidation
rates for foot and ankle surgeries™.

As the main limitation of our study, we can
mention the short follow-up period. However,
our patient had a good outcome, returning to
work and recreational sports activities and it is
an injury with low morbidity and risk of late
complications. We believe that further studies
about this topic, especially in athletes, are
necessary to find better treatment options.

4, CONCLUSION

We described a unique case of a runner who
sustained a distal phalanx fracture of the fourth
toe, evolving to pseudoarthrosis, despite the
conservative treatment. The patient underwent
surgical treatment with fracture fixation and
calcaneus bone graft with an excellent result.
We believe that early treatment allowed the
patient to return her daily living and recreational
activities without limitations.
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