
Exchange Nailing, for Atrophic Non-union of the Tibia, 
after Implant Breakage, Post a Non-traumatic Event

Introduction
It is a well-known fact that the process of 
fracture healing is reliant on a plethora of 
f ac to r s ,  i n c l u d i ng  t h e  d eg ree  o f 
c o m m i n u t i o n ,  f r a c t u r e  p a t te r n , 
vascularity of the area, stability of 
fracture, and presence of infection, and 
hence, the management of long bone 
non-unions is a hotly debated topic [1]. 
The most feared complication of 
fracture management is non-union. 
Non-union can be of the following types, 
hypertrophic, oligotrophic, atrophic, 
and septic [2].
The gold standard for the treatment of 
tibia shaft fractures is intramedullary 
interlocking (IMIL) nailing [3]. It is less 
invasive as well as provides early 
functional recovery. In view of a non-

union, exchange nailing, dynamization 
of the nail, and/or bone grafting are 
preferred. Thus, exchange nailing is 
routinely performed for non-unions and 
fractures of the tibia. Here, we present a 
case of an implant failure from an 
atraumatic event in a case of atrophic 
non-union of the tibia, which was treated 
by exchange nailing and bone grafting.

Case Report
We present a case of a 22-year-old male, 
with a history of the left closed tibia 
fibula diaphysis fracture 1 year ago. The 
patient was admitted elsewhere and 
there underwent IMIL nailing of the 
tibia. The patient was apparently alright, 
till 24 days before presenting to us at the 
cl inic,  and was per forming dai ly 

activities without hassles, when he 
noticed visible deformity, pain, and 
difficulty in walking. The patient is a 
house helper, undergoing mild-to-
moderate level of physical work. On 
examination, there was no swelling or 
tenderness; fracture site mobility was 
elicited and crepitus felt. Neurological 
examination revealed no neurodeficit. 
On radiological examination, A-P and 
LAT films reveled a transversely broken 
nail at the diaphysis along with the 
fracture of the middle 1/3rd of the shaft 
of the tibia, with a united fibula (Figs. 1 
and 2). Both proximal and distal screws 
close to the fracture site were broken. 
The patient had poor bone quality. The 
patient’s COVID-19 swab reverse 
transcription polymerase chain reaction 
was negative and HRCT revealed post-
tuberculosis sequel and an old large 
loculated left hydro-pneumothorax with 
bronchopleural fistula. The pulmonary 
medicine department advised no acute 
management for the thoracic cavity. 
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Introduction: The most feared complication of fracture management is non-union. Non-union can be of the following types, 
hypertrophic, oligotrophic, atrophic, and septic. In view of a non-union, exchange nailing is preferred and so routinely performed 
for non-unions and fractures of the tibia.
Case Presentation: Here, we present a case of an implant failure from an atraumatic event in a case of atrophic non-union of the 
tibia, which was treated by exchange nailing and bone grafting. A 22-year-old male, with a history of the left closed tibia fibula 
diaphysis fracture 1 year ago, underwent exchange nailing with bone grating after having an atrophic non-union with implant 
breakage.
Conclusion: Implant failure and non-union are caused due to a wide variety of factors. Appropriate implant selection for fracture 
type, reaming, fracture site compression, good reduction, and adequate and early mobilization are important factors for a 
satisfactory union and prevention of secondary surgeries.
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Informed written consent was taken 
before surgery. The patient was taken for 
surgery and exchange nailing of the tibia 
with bone grafting from the ipsilateral 
iliac crest was done.
The entire procedure was performed 
under spinal plus epidural anesthesia. 
Tourniquet was applied and inflated and 

appropriate scrubbing, painting, and 
draping of the left lower limb were done. 
The incision over old the scar on the knee 
was taken and the jig was locked to the 
head of the nail. Proximal screws were 
removed and the proximal part of the 
broken nail was taken out. A ball tip 
guidewire was then passed over to the 

distal end through the nail cavity. 
Distal screws were removed and the 
distal fragment of the nail was 
rem oved  w i t h  red u c t i o n  an d 
maneuvers (Fig. 3). Swabs were 
col lected and the wound was 
copiously irrigated with normal 
saline. Reaming was done and a new 
nail was passed. Ipsilateral iliac crest 
bone graft  was har vested and 
opening the fracture site did grafting. 
Edges were freshened and the graft 
placed. Deeper structures of the 
wounds were closed with 2–0 Vicryl 
and skin with 2–0 Ethilon.
Surg ical  wound s i te,  implant 
breakage site, and fracture site swabs 
were sent for culture and sensitivity, 
which showed no microbial growth. 
The patient’s leg was kept in an A/K 
slab for a week followed by passive 
and active physiotherapy thereafter 
(Figs.  4 and 5).  Sutures were 

removed on post-operative day 14 and 
the patient was discharged. No clinical 
problems were observed at 2 weeks 
follow-up. At 3 months follow-up, the 
fracture is uniting (Figs. 6 and 7).

Discussion
A prompt and critically appropriate 
surgical intervention is necessary for a 
good outcome. In recent literature, non-
u n i o n  w a s  t h e  m o s t  p r e v a l e n t 
complication of tibial shaft fractures and 
had been developed in up to 27% of 
patients, independent of different 
fixation methods such as intramedullary 
nailing [4]. Non-union can be of the 
f o l l o w i n g  t y p e s ,  h y p e r t r o p h i c , 
oligotrophic, atrophic, and septic [2], 
and in the above case, we experienced an 
atrophic non-union. In atrophic non-
union, the callus fails to form, due to 
bone devitalization by the trauma (open 
fracture and soft-tissue lesions) and/or 
to primary surgery (loss of periosteum in 
plate fixation, etc.) [5]. Atrophy may also 
be due to pathology or history involving 
vascular disorder (diabetes, smoking, 
and arteriopathy) and/or to fracture 

www.jcorth.comSane RM et al

  Journal of Clinical Orthopaedics  Published by Orthopaedic Research Group  Volume 7  Issue 2  Jul-Dec 2022  Page 81-84© | | | | ||

Figure 1: Pre-operative X-ray of 
the left leg (A.P).

Figure 5: Bilobed osteochondroma.
Figure 6: Histopathological examination 
confirming the diagnosis.

Figure 2: Pre-operative X-ray 
of the left leg (Lat.). Figure 3: Extracted implants.

Figure 4: Post-operative X-
ray of the left leg (A.P.)

Figure 5: Post-operative X-
ray of the left leg (Lat.).

Figure 6: Post-operative X-ray of 
the left leg (A.P.) (3 months).



locate
d  i n 
t h e 
d i sta l 
t h i r d 
of the 

tibia [5].
The implant used in the previous surgery 
may not be of a standard quality, might be 
defective, or might have witnessed an 
excessive sustained loading, leading to 
implant failure. Since culture swab 
reports from the wounds were free of 

c

ontamination, microbial contamination, 
leading to implant failure, was ruled out.
In atrophic non-union, a stimulation 
technique should be associated with 
internal fixation: PRP, BMP, autologous 
graft, or an association of these methods 
[5].
The gold standard stimulation technique 
is autologous bone grafting [5] with 
exchange nailing [3], thus, we removed 
the prior intramedullary nail, reamed, 
and used a nail with a larger diameter. 
Because of the reaming process, the 

fracture site will be biologically activated, 
and a better axial and mechanical 
stability will be achieved [6, 7, 8]. 
Appropriate implant selection for the 
different fracture types, reaming of the 
medullary canal, adequate fracture site 
compression, good reduction of the 
f racture,  and adequate  and early 
mobilization are important some of the 
important factors for a satisfactory union. 
In the above case, these factors might 
have lead to atrophic non-union and 
implant failure without a traumatic event.

Conclusion
Implant failure and non-union are caused 
due to a  w ide var iet y  of  factors. 
Appropriate implant selection for 
fracture type, reaming, fracture site 
compression, good reduction, and 
adequate and early mobilization are 
important factors for a satisfactory union 
and prevention of secondary surgeries.
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Authors Year Pattern Approach Weight bearing Outcome

Mendonca et al . [4] 2004

Talar body fracture in both sagittal and coronal 

planes with intact neck, with medial malleolar 

fracture

Anteromedial
Non-weight bearing 

for 8 weeks

Full recovery with no evidence of AVN 

at 6 months follow up

Shah et al . [5] 2004

Sagittal fracture of body with medial malleolar 

fracture Talus fracture was undisplaced and 

discovered intra-operatively

Medial malleolus fixed from medial side. 

Talus fixed from lateral side (open or 

percutaneous not mentioned)

Not mentioned Not mentioned

Laxman and Devalia [6] 2006
Sagittal fracture of body with medial malleolar 

fracture
Anteromedial

Non-weight bearing 

for 3 months

Full ROM, with sclerosis of lateral 

fragment and maintained joint space at 14-

year follow-up

Saidi et al . [7] 2008
Sagittal fracture of body with medial malleolar 

fracture
Anteromedial

Non-weight bearing 

for 3 months
Good outcome, painless ankle at 6 months

Isaacs et al . [8] 2009
Talar body sagittal fracture and comminuted talar 

neck fracture, with medial malleolar fracture
Dual medial and lateral approach

Non-weight bearing 

for 7 weeks

Mild pain at 12 months; no AVN on 

radiographs, but mild secondary 

osteoarthritic changes in subtalar joint

Mootha et al . [9] 2010
Sagittal fracture of body with medial malleolar 

fracture
Posteromedial

Non-weight bearing 

for 6 weeks

Good outcome at 3 months with no 

radiological signs of AVN

Mechchat et al . [10] 2014
Sagittal fracture of body with medial malleolar 

fracture
Anteromedial

Non-weight bearing 

for 3 months

Little pain, mild secondary arthritis at 

ankle, and good ROM 14 months follow-

up

Arkesh et al . [15] 2016
Sagittal fracture of talar body with medial 

malleolar fracture
Anteromedial and Anterolateral

Non-weight bearing 

for 12 weeks

Occasional pain on prolonged standing 

with good ROM with just 50 loss of 

terminal dorsi-flexion at 6 month follow 

up

Table 1: Compilation of previous similar case reports

Figure 7: Post-operative X-ray of 
the left leg (Lat.) (3 months).

Figure 8: Squatting picture at 3 months
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