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Nonunion of the tibia following intramedullary nailing treated by Ilizarov external

fixator: A case report
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ARTICLE INFO ABSTRACT
Article History Nonunion may be encountered, though occasionally, following fixation of long bone
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treatment options in such situations, none seems to be ideal. In this study, we reported a

case with aseptic tibia nonunion which was treated with Ilizarov external fixator over the
intramedullary nail, which is a relatively novel modality with few studies available, and
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the method.
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we proposed the method as an effective one with emphasis on further studies to explore
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1. Introduction

Nonunion following intramedullary nailing of long bone
fractures is a unique problem. Application of Ilizarov external
fixator over the nail is a relatively novel technique for such
nonunions, emerging as an alternative treatment method with
lack of sufficient scientific studies and data on it (Patel et al.,
2000; Menon et al., 2002; Brinker and O’Connor, 2003). In
this study, we aimed to extend present knowledge by present-
ing a case who developed atrophic tibia nonunion despite the
intramedullary nail fixation and who was treated via monofo-
cal Ilizarov compression over a nail.

2. Case

A 34-year old man was admitted to the hospital with a di-
agnosis of short oblique closed fracture on the midshafts of
the right tibia and fibula resulting from a vehicle accident.
Proximally locked dynamic reamed intramedullary nailing
was performed via closed method. In order to permit axial
loading, distal end of the nail was not locked to the tibia. The
patient began weight bearing on his affected leg on the first
postoperative day. He suffered from pain around the fracture

site upon walking even one year after the operation, and plain
radiographs revealed a gap of 2-3 mm and a nonunion of dis-
trophic type (Winquist et al., 1984) (Fig. 1). We did not de-
termine any causes of pseudoarthrosis. Clinical, laboratory
and radiological findings were not consistent with infection.
There upon the patient was reoperated and Ilizarov external
fixator was applied in a manner to form two each rings on
the proximal and distal of the fracture region. The fibula was
osteotomized obliquely from the former fracture location. In-
tramedullary nail was not touched and left as it was (Fig. 2).

Monofocal compression of 0.25 mm per day was applied
starting from the postoperative first day. Progress of bony
contact was monitored by anteroposterior and lateral plain ra-
diographs. Compression was terminated on the 15" day when
full bony contact occurred as determined by radiology. Bony
union was found sufficient in post-operative 7" month (Fig.
3) and the external fixator was removed. The follow-up pe-
riod for the patient was two years, and the latest situation of
the bony union as observed in plain radiographs is given in
Fig. 4.



176

Journal of Experimental and Clinical Medicine 30 (2013) 175-177

Fig. 1. A Fig.1.B

Fig. 1. Atrophic nonunion of the tibia following intramedul-
lary nailing is seen on anteroposterior (a) and lateral (b)
plain radiographs

Fig. 2. Presented radiograph shows the Ilizarov external fixator
applied over the intramedullary nail

3. Discussion

Nonunion may present itself as a problem, though occasion-
ally, following intramedullary fixation of the tibial fractures
(Zelle et al., 2004; Patil and Montgomery, 2006; Sen et al.,
2006). Too much or too little motion at the fracture site, exces-
sive space between fracture fragments, inadequate fixation,
infection, soft tissue interposition, inadequate blood supply,

Fig. 3 A

Fig. 3B

Fig. 3. Anteroposterior (a) and lateral (b) radiographs in post-
operative 7th month

Fig. 4A Fig. 4 B

Fig. 4. Anteroposterior (a) and lateral (b) final radiographs
(postoperative 2nd year) show solid bony union

and many other factors can lead to nonunion (Shuler 1996;
Rosen 1998; Audige et al., 2005; Drosos et al., 2006). Our
patient had not any well-known causes of pseudoarthrosis.

A variety of treatment modalities can be preferred in such
a situation including replacement of the nail with a larger-
diameter nail, dynamization of replaced nail, open reduction
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and internal fixation by plates and screws, bone grafting or
grafting other materials with osteogenic potential on the frac-
ture site, electrical simulation or low-intensity pulsed ultra-
sound, and application of external fixator by removing the
nail (Shuler 1996; Rosen 1998; Mayr et al., 2000; Zelle et al.,
2004; Patil and Montgomery, 2006; Sen et al., 2006). Each of
these methods has advantages and disadvantages.

Treatment of aseptic nonunions by applying Ilizarov
external fixator over intramedullary nail is a relatively new
technique, not sufficiently explored yet. Very few researchers
used the technique on limited number of cases, with published
successful results (Patel et al., 2000; Menon et al., 2002;
Brinker and O’Connor, 2003). It is possible in the method ei-
ther to apply Ilizarov external fixator over the intramedullary
nail that has originally been placed by keeping the nail in its
position, or fixator may be applied by replacing the original
nail with another nail having a smaller diameter (Brinker and
O’Connor, 2003). The aim here is to slide the bone over the
nail in order to compress fracture ends and to induce bony
union. When the nail is too tight to prevent sliding the bone
over it, it may be replaced with a smaller one.

In our case, which was an atrophic type tibia nonunion,
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