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Abstract

Introduction: Pilon fracture in elderly individuals is characterized by senile
skin atrophy, poor dermal extensibility, and thin subcutaneous tissue. The use
of bulky internal fixation material can thus cause the swelling that accompa-
nies the fracture to induce secondary injury to skin tissue. In addition, initia-
tion of postoperative weight-bearing is delayed due to bone fragility and dif-
ficulties with partial weight-bearing, causing a tendency toward prolonged
hospitalization. Mean duration of hospitalization after pilon fracture for el-
derly patients in our department was 79.2 days. Case Presentation: An
80-year-old woman with pilon fracture with soft tissue injury and severe os-
teoporosis was transferred to our department. The fracture was treated using
Ilizarov external fixation. Fourteen days postoperatively, walking with full
weight-bearing was permitted. The hospital stay was 28 days. The external
fixator of the ankle was removed 87 days postoperatively, at which time the
patient was anatomically and functionally recovered and able to walk unaided.
Conclusion: Ilizarov external fixation may represent a useful option in elderly
patients with pilon fracture showing severe soft tissue injury and severe os-
teoporosis. The present case provides evidence that this procedure can be suc-
cessfully applied to the management of such pilon fractures in elderly patients.
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1. Introduction

Pilon fracture of the ankle in elderly individuals is characterized by senile skin
atrophy, poor dermal extensibility, and thin subcutaneous tissue. The use of
bulky internal fixation materials can thus cause the swelling that accompanies a
fracture to induce secondary injury of the skin tissue. Due to bone fragility and
difficulty in partial weight-bearing, elderly patients with periarticular fracture of
the ankle experience delayed initiation of postoperative weight-bearing, pro-
longed hospitalization, and a tendency toward progression of disuse syndrome.
The mean duration of hospitalization after pilon fracture in our department is
79.2 days. The length of hospital stay after pilon fracture in Japan is much longer
than in Western countries, largely because there are extremely few nursing
homes and rehabilitation hospitals in Japan [1]. Ilizarov external fixation for soft
tissue injury and bones with osteoporosis, even in pilon fractures where the cor-
tical bone is thin and use of screws for internal fixation is difficult, allows suita-
ble fixation using multiple Ilizarov wires [2] [3]. Ilizarov external fixation is to
prevent soft tissue complications by avoiding unnecessary internal fixation of
fragile skin. The other is to enable early weight bearing, early ambulation, early
independence, and early hospital discharge. We have been performing osteo-
synthesis using an Ilizarov external fixator and early weight-bearing in an elderly
patient who sustained a pilon fracture with severe soft tissue injury and osteo-

porosis [4].

2. Case Presentation

An 80-year-old woman was injured when she fell on a snowy road. She was
transported by ambulance to another hospital. Since comminuted fracture was
observed, she was treated with skeletal traction. However, repositioning the
fractured bone proved very difficult. Because of her low weight (35 kg), it was
very difficult to apply skeletal traction with a heavy weight. Severe osteoporosis
with cortical thinning at the fracture site was evident (Figure 1). Since skin con-
dition was also not improving, she was transferred to our department, where left
pilon fracture was diagnosed (OTA [Orthopaedic Trauma Association’s Fracture
and Dislocation Compendium] 43C3) (Figure 2). The bone mineral density of
the lumbar spine (L2-4, 0.549 g/cm?, T-score: —3.78 S.D.) and proximal femur
(0.622 g/cm?, T-score: —2.57 S.D.) confirmed a diagnosis of osteoporosis. Skin
necrosis was identified at the anterior fracture site (Figure 3). Given these find-
ings, the risk of skin disorders with the use of bulky internal fixation materials
appeared high. The decision was therefore made to use closed indirect reduction
techniques with an Ilizarov ring fixator for rigid fixation [5]. One day after ad-
mission to our institute, Ilizarov ring fixator surgery was performed with the pa-
tient under general anesthesia in a supine position with trans-calcaneal traction.
We used 4 rings for the Ilizarov fixator. The amount of reduction achieved by
ligamentotaxis was checked using intensification. The foot was incorporated by

olive wires inserted into the calcaneus and fixed to a foot ring connected to the
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Figure 2. Computed tomography (CT) and 3-dimensional CT on initial consultation at
our hospital show pilon fracture (OTA (Orthopaedic Trauma Association’s Fracture and
Dislocation Compendium) type 43C3).

Figure 3. Skin condition at the time of transfer to our department. Necrosis is evident at
the anterior fracture site.
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tibial external fixator (Figure 4). We placed traction on a foot ring while hang-
ing varus, valgus, dorsiflexion and plantar flexion by ligamentotaxis in the distal
direction [5]. Repositioning was gradually achieved, taking great care in accurate
reduction of the intra-articular fragments; reduction was obtained with mini-
mally invasive maneuvers performed with a smooth 3 mm wire used as a joystick
and stabilized with a 1.8 mm wire. Alignment was continually checked by image
intensification in both planes [6]. Distally migrated fragments were able to be
replaced in the correct position with ligamentotaxis using fluoroscopic checks.
An olive wire was also introduced through the tibial malleolus, first to reduce the
fracture tilted in varus and anteriorly and then to compress the fracture site
(Figure 3). After restoration of articular congruity, a 1.8 mm Ilizarov wire was
passed parallel to the articular surface in the anteroposterior view on X-ray, ap-
proximately 15 mm from the joint line in the tibial epiphysis. Additional 1.8 mm
Ilizarov wires were inserted in safe corridors to improve alignment and increase
stability. Three wires were inserted onto the distal tibial ring. The wires were
fixed to the rings of the fixator and tensioned. The foot was fixed in neutral posi-
tion to avoid supination and equinus position. Olive wires were used in an op-
posing configuration, allowing variable degrees of interfragmentary compression
to be achieved. This was of particular benefit in putting transverse compressive
forces on a spiral metaphyseal fracture (Figure 4). We treated the patient with
an ankle-hinge Ilizarov external fixator to allow early implementation of
range-of-motion exercises (Figure 5) [7]. Fourteen days postoperatively, walk-
ing with full weight-bearing was permitted. The duration of hospitalization was
28 days. The external fixator of the ankle was removed at 87 days after surgery.
Radiographs and computed tomography (CT) showed healing of the fracture at
87 days postoperatively (Figure 6 and Figure 7). At follow-up 3 years after sur-
gery, the patient was satisfied with the procedure and was able to walk unaided.
Clinical outcomes were measured using postoperative American Orthopaedic
Foot & Ankle Society scale ankle/hindfoot scale (AOFAS) score, Short Form-36

—

Figure 4. Anteroposterior- and lateral-view plain radiograph after surgery, showing ana-
tomical reduction of the articular surface.
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Figure 5. Ankle-hinge Ilizarov external fixation. (a) Neutral position; (b) Extended
position.

Figure 6. Radiograph after removal of the external fixator, showing bone union.

Figure 7. Anteroposterior- and lateral-view CT after removal of the external fixator,
showing anatomical reduction of the articular surface.

(SE-36), and Visual Analogue Scale (VAS) pain questionnaires. AOFAS score
was 97 after surgery. Postoperative SF-36 subscores were 40.2 for physical com-
ponent summary after surgery, and 60.9 for mental component summary. Visual
analogue scale score was 0 after surgery. As of the last visit, the degree of dor-
sal/plantar flexion was 0°/35°, range of motion of the ankle on the operated an-
kle had returned to almost matching the range of motion in the unoperated an-
kle (Figure 8).
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Figure 8. Final function of the ankle. (a) Extended position; (b) Flexed position.

3. Discussion

OTA type C pilon fractures are among the most difficult orthopedic trauma in-
juries to treat in the elderly [8]. Pilon fracture is characterized by thinning of the
subcutaneous tissue, poor dermal extensibility, and, particularly in elderly indi-
viduals, senile skin atrophy [9]. Cutaneous aging manifests as a progressive re-
duction in maximum function and reserve capacity of skin tissue. Collagen
atrophy is a major factor in skin aging, which is associated with a progressive
increase in extensibility and reduced elasticity. With increasing age, the skin also
becomes more fragile and susceptible to trauma, leading to more lacerations and
bruising [10]. Furthermore, wound healing is impaired in the elderly. In recent
years, lower profile metallic implants have significantly reduced soft-tissue com-
plications, but cases of implant-related soft-tissue problems are still encountered
[8]. For these reasons, treatment of type C pilon fracture remains challenging
and controversial. External fixation techniques preserve soft tissues and the pe-
riosteum, yet provide stable reduction for OTA type C pilon fractures.
Soft-tissue complications and deep infections are infrequent when external fixa-
tion is combined with minimally invasive surgery, with a frequency of 5% re-
ported by Wyrsch, 1 of 17 cases by Tornetta, and 3 of 37 cases by Barbieri. Lovi-
setti et al. reported no cases of pseudoarthrosis or deep infection [6] [11] [12].
They attributed the 100% union rate to meticulous preservation of soft tissues in
the fracture zone, made possible by the treatment strategy. Despite the quality of
reduction achieved and lack of complications observed, clinical outcomes in
their series have been less favorable than described by others. Treatment of pilon
fractures by circular external fixation allows for less soft tissue dissection and
represents a reliable method for achieving stabilization and healing of distal tibi-
al intra-articular fractures with fewer soft tissue complications in the elderly.

Use of the Ilizarov external fixator is a safe method for pilon fracture in the
elderly, with the advantage of immediate mobilization at full weight-bearing.
The ankle-hinged Ilizarov external fixator and early joint movement allows ef-
fective management of tibial pilon fractures, usually accompanied by soft-tissue
injuries [7]. Many reports have emphasized the negative impacts of non-weight-

bearing, including an approximately 50% reduction in tibial cancellous bone
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mass in just 1 week, and the necessity for weight-bearing lasting at least twice as
long for bone mass recovery even once weight-bearing has been restarted [13]
[14] [15] [16]. The drop in physical fitness with aging is an unavoidable fact.
Crutches require patients to maintain balance while weight is shifted in a swing-
ing motion to move forward. Crutches are unstable for the elderly and represent
a potential for further injury. Otherwise, body strength and bone strength dete-
riorate rapidly when the patient is confined to a wheelchair. Buildings and hous-
es are very small in Japan, compared to the United States. This means it is diffi-
cult for a patient to move in a room with a Roll-A-Bout [17]. We do not have the
Roll-A-Bout in Japan. Rehabilitation function is very weak at hospitals in Japan.
Numbers of staff and nurses at hospitals in Japan are very low. In the present
case, the patient made satisfactory progress to the point where discharge was
possible at 28 days postoperatively. Rigid fixation and closed reduction of the
Ilizarov external fixation enabled early weight-bearing and early discharge in the

present case with severe soft tissue injury and severe osteoporosis.

4. Conclusion

In conclusion, Ilizarov external fixation for soft-tissue injury and bones with os-
teoporosis, even in pilon fractures where the cortical bone is thin and the use of
screws for internal fixation is difficult, allows suitable fixation and closed reduc-
tion to be achieved using multiple Ilizarov wires. We have been performing os-
teosynthesis using an Ilizarov external fixator and early weight-bearing in elderly

patients with pilon fracture with severe soft-tissue injury and osteoporosis.
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