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a  b  s  t  r  a  c  t

INTRODUCTION:  Delayed  union  and non-union  of displaced  femoral  neck  fractures  remains  a  difficult  clin-
ical problem  for orthopaedic  surgeons.  In the  physiologically  young  patient,  every  effort  should  be  made
to preserve  the  native  hip  joint.  We  present  two cases  of  ununited  femoral  neck  fractures  in  young  adults
who  were  successfully  treated  with  low-intensity  pulsed  ultrasound  (LIPUS)  and  showed  satisfactory
results.
PRESENTATION  OF  CASE  1:  A  41-year-old  woman  was  involved  in  a motor  vehicle  crash  and  was  diagnosed
with  displaced  femoral  neck  fracture.  Eleven  months  after  internal  fixation,  a computed  tomography  (CT)
scan  revealed  the presence  of  non-union  of  the  femoral  neck.  LIPUS  treatment  was  therefore  initiated.
After  eight  months,  the  fracture  was  completely  consolidated.
PRESENTATION  OF  CASE  2: A 39-year-old  man  was  involved  in  a cycling  accident  and  was  diagnosed
with  displaced  femoral  neck  fracture.  Thirteen  weeks  after  internal  fixation,  a CT  scan  revealed  delayed
union  of  the  femoral  neck.  LIPUS  treatment  was  therefore  initiated.  After  six  months,  the fracture  was
completely  consolidated.
CONCLUSION: We  suggest  use  of  LIPUS  as  a possible  treatment  approach  for delayed  union  and  non-union
of displaced  femoral  neck  fractures  in young  patients  before  considering  further  surgical  intervention.

© 2016  The  Authors.  Published  by Elsevier  Ltd.  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Displaced femoral neck fractures remain a disturbing clinical
problem for orthopaedic surgeons. In young patients, internal fixa-
tion aimed at preserving the femoral head is the standard treatment
[1]. However, this treatment is associated with the risks of loss
of fixation, non-union, and avascular necrosis. Despite increased
intervention and advancement in orthopaedic technology, the rate
of non-union of displaced femoral neck fractures in young patients
remains 10%–30% [1–3]. Non-union is a challenging complica-
tion. There is increasing evidence that suggests that low-intensity
pulsed ultrasound (LIPUS) significantly stimulates and promotes
bone healing in the tibia, humerus, radius, scaphoid, and other
non-unions [4–6]. However, there have been no studies on the use
of LIPUS in the treatment of delayed union or non-union of dis-
placed femoral neck fracture. In this report, we present two  cases of
ununited femoral neck fractures, one with non-union and another
with delayed union, in young adults, who were successfully treated
using LIPUS.

∗ Corresponding author. Fax: 81 78 351 6944.
E-mail address: tniikura@med.kobe-u.ac.jp (T. Niikura).

2. Case 1

A 41-year-old woman was  involved in a motor vehicle crash.
She was diagnosed with displaced left femoral neck fracture
(Fig. 1A; AO/OTA classification: 31-B3; Garden classification: stage
IV). Closed reduction and internal fixation were performed using
the Hansson Pin Hook System (Stryker Trauma AG, Selzach,
Switzerland) (Fig. 1B). Partial weight-bearing was  permitted at
post-operative week 4 and full weight-bearing at post-operative
week 12. A computed tomography (CT) scan of the hip performed
eleven months post-surgery revealed a fracture line and trabecu-
lar bridging only at the medial and anterior sites, which constitute
two of the four cortices, thereby revealing the presence of non-
union of the femoral neck (Fig. 2A). LIPUS treatment was  therefore
initiated using Sonic Accelerated Fracture Healing System (SAFHS;
Smith & Nephew Inc., Piscataway, NJ, USA). The non-union site
of the femoral neck was anteroposteriorly exposed to ultrasound
for 20 minutes daily by the patient at home. Eight weeks later, a
good callus formation was visible at the lateral and posterior sites
(Fig. 2B). Eight months after the initiation of LIPUS treatment, the
fracture was completely consolidated. LIPUS treatment was there-
fore terminated. At the latest follow-up (5 years post-surgery), the
patient could walk without any complications.
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Fig. 1. Initial post-traumatic (a) and immediate postoperative (b) anteroposterior radiograph of the left hip.

3. Case 2

A 39-year-old man  was involved in a cycling accident, during
which he fell on his left side, while his toes were strapped on the

pedals. He was diagnosed with a displaced left femoral neck frac-
ture (Fig. 3A; AO/OTA classification: 31-B2; Garden classification:
stage III). Closed reduction and internal fixation were performed
using the Hansson Pin Hook System (Fig. 3B). Partial weight-bearing

Fig. 2. (A) A CT scan taken 11 months post-surgery showing that trabecular bridging only at the medial and anterior sites, thereby suggesting the presence of non-union of
the  femoral neck. (B) A CT scan taken 13 months post-surgery (8 weeks after the initiation of LIPUS treatment) showing bony union of the fracture.
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