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Tibial delayed bone healing in a pediatric patient treatment with focused
shock wave therapy

Martin Turco', Fernando Dobkin', Purrello Silvia’

Abstract

Surgery for leg fractures in children and adolescents can have complications such as delayed healing and non-unions. When this complication
occurs in many cases, it is necessary to remove the previously placed implant, generate a new active focus (bone curettage), and place a new
implant, with or without the addition of bone graft. In cases where the fracture site is stable, focused shock waves can play a therapeutic role with

alow complication rate. We present the long-term results in a case of tibial shaft fracture with delayed healing treated with shock wavesinan 11-

year-old patient.
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Introduction
Fractures of the leg in children and teenagers are not very common.
When they occur, most are successfully treated with noninvasive,
closed methods, such as cast immobilization [ 1]. In some cases where
reduction cannot be maintained with these methods, surgical
treatmentis performed, usually with elastic intramedullary nailing,
Although this is a safe and effective method, it is not without
complications, including delayed healing and non-union [2]. In many
cases, it is necessary to remove the previously placed implant, generate
anew active focus (bone curettage), and place a new implant, with or
without the addition of bone graft [3].
These procedures significantly increase the patient’s risk of morbidity
and mortality, prolong hospital stays, and increase healthcare costs.
Extracorporeal focused shock wave therapy has emerged as a reliable
noninvasive option for the treatment of delayed unions and/or non-
unions [4-10]. There is good evidence in the scientific literature in
cases of adult patients, but it is not as common in the pediatric
population [11-13].
The aim of this communication is to present the outcome of a case of
tibial fracture with a delayed bone union in a pediatric patient treated
with focused shock waves, suffering a delayed healing after surgical
intervention with an elastic nail.

Case Report
We present a case report of an 11-year-old female pediatric patient
with no significant medical history. She suffered a closed, distal third-
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diaphyseal, spiral-shaped, simple fracture of the left tibia, a distal tibial
epiphysiolysis, and a fracture of the distal shaft of the fibula as a result
of a car accident. The fracture was classified as distal tibia and fibula,
AO42-D/S.1,with epiphyseal involvement, Salter Harris type IL.

The initial treatment was the implant of a titanium elastic nail
technique. Epiphysiolysis fixation was performed with a cannulated
SCrew.

The internal fixation was accompanied by along cast boot for 6 weeks,
weight-bearing with crutches for 6 weeks, and partial weight-bearing
for another 6 weeks. Full weight-bearing without crutches began in
the third post-operative month.

The post-operative period was satisfactory. No local or general
complications were observed.

Radiographic follow-up was performed.

Healing was observed in the distal tibial epiphysis and distal fibula,
with a persistent fracture line visible in the metaphyseal tibia and
diaphyseal region in serial radiographic follow-ups at 16 weeks (Fig.
1).

For this reason, the decision was made to administer extracorporeal
focused shock waves.

A piezoelectric focused device was used. Three weekly sessions of
focused shock waves were applied, with 3,000 pulses per session at an
intensity of 0.35m/Joules.

These sessions were well tolerated; there was no need for anesthesia,
and no adverse effects were observed during the application. Follow-
up radiographs were taken at 4, 8, and 12 weeks.
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Figure 1: Radiographic signs of delayed
healing of the distal third tibial shaft fracture at

16 weeks of follow-up. months follow-up.

Healing was evident on follow-up x-rays at 8 weeks. (Fig.2).
Two years later, the patient has no limb length discrepancy, isleading a
normallife, including sports, and is asymptomatic. (Fig. 3).

Discussion

Fixation of pediatric tibial shaft fractures with elastic titanium nails is
effective but has a substantial rate of delayed healing, particularly in
pediatric patients [ 14-17].

Focused shock wave therapy is a useful method for treating delayed
healing and non-union. Among its benefits are that it is a safe, non-
invasive, well-tolerated method with goodresults [4-13].

There s extensive literature in adult patients supportingits use for the
treatment of non-union, but there is not enough documented
literature to support its routine use in children. Despite controversial
data in the literature [ 18], the presence of an open physis in the area of
application is considered a contraindication to the use of high-energy
focused waves. In our case, the diaphyseal location made the
application safe. The 2-year follow-up did not reveal any changes in

Figure 2: Radiographic confirmed healing at 2

Figure 3: Control X-rayat2 years follow-up.

limblength compared to the opposite side.

We share asuccessful case of atibial delayed bone healing. The patient
achieved healing after three applications of focused shock waves after
no changes for4 monthsafter surgery.

The presentation of more cases resolved with this therapy will
hopefully supportits routine use in this difficult-to-treat condition.

Conclusion
This result suggests that the use of focused waves in patients under 18
years of age with delayed bone healing. Extracorporeal shock wave
treatment is a useful and safe alternative in specific cases. Caution
shouldbe exercised avoiding application to the area of the open physis.
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