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Comparison of Solid versus Cannulated Interlocking Nail
in Fracture of Shaft of Femur in Adults

INTRODUCTION
Fractures of the shaft of femur are among the most
common fractures encountered in orthopaedic
practice1 .The majority of these injuries occur in
young active working community and is result of
high energy mechanism such as motor vehicle
accident, falls from height or industrial accidents.2, 3
Because of traumatic nature of these injuries and
intensive surgical intervention required, soft tissue
pathology is common. It may limit the return of
patients to their previous level of function.4 Almost
half of the patients treated for limb fractures at level
one trauma centers have some residual disability
even 12 months after injury & up to 20% of patients
treated surgically for femoral shaft fractures are
unable to return to work even three years after
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surgery.5 Several treatment options are available for
treatment of femoral shaft fractures.6 Management
of patients with an intramedullary nail inserted into
the femur is the standard of care for surgical fixation
for most femoral shaft fractures.1,2 Intramedullary
locking nail have proved to be of considerable
advantage when treating complex, comminuted or
segmental femoral shaft fractures. Intramedullary
nailing has many theoretical & practical advantages
over other forms of external & internal fixation in
terms of stable and reliable fixation with early
weight bearing6. The straight tubular anatomy of
femoral shaft is ideally suited to intramedullary
nailing. Nails are inserted with relative ease without
the extensile exposure. Various designs of
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interlocking nailing systems allowing closed nailing
techniques have been used in the treatment of
femoral shaft fractures since the first “de tensor” nail
was described by Kuntscher in 1968. These systems
control shortening, angulations and rotations in
complex fractures via screws / bolts that may be
inserted transversely and or obliquely through the
nail both proximally and distally to the fracture site.
These nail systems served as load bearing devices.
Intramedullary nails can be solid or cannulated;
these differ in their physical properties of stiffness,
axial load, bending and torsion. Solid nail is said to
be stiffer in comparison to cannuIated.7,18 Fracture
healing after intramedullary interlocking nailing is
effective with union rates between 95% to 99%5.
The bone healing can be demonstrated both
clinically and radiologically. Impairments and
functional limitations however may persist following
injuries and surgical procedures long after bone
healing and these may be attributable to soft tissue
injuries as a result of trauma at the time of injury or
surgery or both.4 Common complications seen after
fixation of femoral shaft fractures are limb
shortening, deformities which may be rotational,
valgus or varus, infections both deep and superficial,
delayed union, non union, knee stiffness and implant
failure. Fractures were considered to be united
clinically in the absence of movements and pain at
the fracture site. Radiological union was achieved in
the form of uniform and continuous callous with
consolidation and development of trabeculae across
the fracture site. Union time more than 26 weeks in
closed and 39 weeks in open fractures were
considered to be delayed union.8,9,10 The non union
was labeled in the presence of abnormal movements
at fracture site after 9 months of injury and with no
progressive signs of healing for at least 3 months
despite continuing treatment10. The purpose of this
study was to compare the results of solid and
cannulated interlocking nails in treatment of femoral
shaft fractures. This comparison was on the basis of
union, implant failure and infections.
MATERIALS AND METHODS
60 patients were included in this study. In group A
30 patients were included in which solid
intramedullary interlocking nail was used for
fixation of fracture shaft of femur. In group B 30
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patients were included in which cannulated
intramedullary interlocking nail was used for
fracture fixation. Sample technique was non
probability purposive sampling. Inclusion criteria
was all patients between the age of 18—60 years
presenting in accident and emergency department of
Allied Hospital Faisalabad, with closed non
comminuted femoral shaft fractures. Exclusion
criteria was patients with poly trauma, open fractures,
patients unfit for anesthesia, pathological fractures,
fractures more than 3 weeks old and non union
fractures. Patients were assigned group A or B
randomly by lottery method. All the patients were
explained the nature of intervention and informed
consent was obtained. The patients were examined
thoroughly for the evidence of any other injuries. Xrays were done to confirm the fracture of shaft of
femur and to exclude other injuries like
pneumothorax and other fractures. Routine
investigations like complete blood count, random
blood sugar, urea, serum creatinine were done. The
patients were resuscitated with intra venous fluids or
blood transfusions as the case may be. Strong
analgesic was given to relieve the pain and skeletal
traction applied until definitive surgery. The patients
were assessed regarding fitness for anesthesia and fit
patients underwent surgery. A single shot of broad
spectrum antibiotic was given to all patients at the
time of induction of anesthesia. An incision was
made at the fracture site to expose and reduce the
fracture .The patients were discharged on third post
operative day. Post operatively broad spectrum
antibiotics were given for 7 days. For the first three
days intravenous and the rest 4 days oral. Skin
stitches were removed on 10th post operative day
and further follow up was done at 6, 12, 16, 20 and
24 weeks up to 9 months. At each visit clinical
examination was done and radiograph was taken to
see union, implant failure and infection. Presence of
infections were assessed by fever, rise in local
temperature, local redness and any discharging sinus.
If there was infection culture sensitivity was done
and appropriate antibiotic was given. Partial weight
bearing was allowed when there was radiological
evidence of union defined as when strands of
ossified callus could be seen to be stretching
continuously from one bone to another. Clinical
union was declared when fracture could not be
angulated with normal loads and weight bearing was
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pain free. Signs of infection included raised local
temperature, localized redness, localized tenderness
and discharging sinus. Data analysis were done
using SPSS version 10 software programme.
RESULTS
We had a total of 60 cases with 30 each in either
group A & B. Solid nails was used in group A and
cannulated in group B. There were 53 males and 7
females. Group A had 27 males (90%) & 3 females
(1O %). Group B had 26 males (86.66%) & four
females (13.33%).The youngest patient was 25 years
old & oldest one was 60 years. The mean age was
37.4 ± 1.6l years. Most of the fractures occurred
between ages 25-40 years. The most common site of
fracture was middle third 32 cases (55%) followed
by upper third, 16,(25%) & distal third 12
(20%).Most common mode of injury was road traffic
accident. The average duration of hospital stay was 6
days. In group A 29 patients had union one had non
union in which bone grafting had to be done after 9
months to achieve union. Out of 29 patients who got
union, 26 united within 3 months & 3 went into
delayed union which united ultimately. In group B
27 patients got union & 3 patients went into non
union. Out of these 3 non unions, one was due to
deep infection, second was due to nail breakage and
in the third no apparent cause was found. The
infection rate was different in both groups A & B.
Superficial infection occurred in one patient of
group A & 2 cases of group B. All the cases of
superficial infection were treated by appropriate
antibiotics according to culture & sensitivity reports.
No case of deep infection was found in group A
while one occurred in group B which lead to non
union. Regarding implant failure no case was found
in group A & 4 cases were found in group B.
Among them one was nail breakage which lead to
non union, two cases had distal locking screw
breakage and one had proximal locking screw
breakage.
DISCUSSION
Orthopedic surgeons often encounter diaphysial
femur fractures.1,2,3 Because most often as a result of
high energy trauma, one must have a high index of
suspicion for complications and other injuries. While
the mainstay of treatment has been reamed
A.P.M.C Vol: 4 No.2 July-December 2010

interlocking intramedullary nailing, a variety of
treatment options exist for solitary fractures or
fractures with associated injuries.11 Non surgical
options usually used in younger patients and
children include skin traction, skeletal traction or
cast brace and spica casting. Surgical options used in
the adults are intramedullary nailing either antigrade
or retrograde, plate fixation & external fixation are
used less frequently, but these have place in decision
making process for the ideal treatment in certain
cases.12 In paediatrics cases flexible nails can also be
used in addition to other options. However one must
consider the patients immature bones, open physis
and growth potential when forming treatment plan in
children.4 In our study no patients in group A had
implant failure but 4 cases in group B had it. This
much difference might be due to multiple reasons.
Firstly as studied by Schaandelmaier P et al.13 The
relative stiffness of unslotted solid nail is more (0.61.8Nm/degree) as compared to slotted (cannulated)
nail (0.2Nm/degree).Secondly the quality of material
used may matter. We used solid nails donated by an
American NGO but cannulated nails used were local
made so quality of material may matter. We
compared our results regarding infection, non union
and implant failure to many studies like Borel JC et
al14’ umer M et al15 ,Hafiz ur rehman et al16 and
Brumbeck et al17 etc. Our results were comparable to
these studies with minor differences.
CONCLUSION
The most common cause of femoral shaft fractures is
road traffic accidents & effects the adult male
population. There was no difference in superficial
infection & union in both groups but one patient in
cannulated group had deep infection & went into
non union. There is significant difference of implant
failure in both groups. No patient in group A had
implant failure but 4 patients in group B had implant
failure. So solid interlocking nail is stronger than
cannulated interlocking nail.
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