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Intramedullary nailing has evolved overtime to become the gold standard in the management of the long
bone fractures.
Locked nail is now the preferred method of fixing femoral, and tibia shaft fractures.
Distal locking of the intra medullary nail however is still a challenge in orthopedic practice despite
numerous innovations. Intra operative guide wire sounding of the hollow I.M nailing improved the
accuracy of distal locking screws placement in this study and also has the potential of reducing radiation
exposure to both the surgeons and the patient with no additional cost to the patients.
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INTRODUCTION

Locked intramedullary nailing of the long bone fractures
especially of the femur and the tibia has become a standard
practice of care (Bhandari M S et al., 2001), with proven
superiority over other treatment modalities such as traction,
cast bracing and external fixation (Webblx et al l., 1998, Court-
brown 1991).

Intramedullary nailing of long bones has decreased incidence
of non-union, allowed shorter hospitalization time and earlier
weight bearing for the patients compared to plaster cast or
external fixation (Court brown 1991).

Over the years, intramedullary nail design has improved,
however distal locking still remains a major challenge
(Whatling GM et al., 2006).

Deformation of the IM nail in both sagittal and coronal planes
and possible torsion by the bone is responsible for this
difficulty.

The technical difficulty of distal locking can increase radiation
exposure for the surgeon and the patient as much as 2.6 times
as well as the surgical time (Levin PE et al., 1987, Miller ME
et al., 1983, Sander et al, 1993, Suhm N et al., 2004).

Numerous innovations have been introduced to resolve the
problem of distal locking which include; hands held targeting
device (Knudeen CJ et al., 1991), radio lucent drill guides
(Hashemi Nejad A et al., 1994), computer assisted systems
(Suhm N et al., 2004, Krettee K C et al., 1997). Proximally
mounted devices (Krette KC et al 1997). Devices fixed to the
image intensifier (Good all JD 1991), (Kelleyss et al 1995,
Tyropouloss, et al 2001) navigator assisted distal locking
devices (Suhm N et al 2004) and magnetic targeting device
(David C Szakelyhidi Jr Ph D Thesis).

Despite these numerous innovations, freehand techniques still
has the most familiarity among surgeons (Whatling GM et
al.,2006, Krette C et al., 1997, Pardiwala D et al.,2001).

In low resource centers where image intensifier is either not
readily available nor in a functional status, open intramedullary
nailing is often resulted to. It is however noted that distal
locking screw placement is still a major challenge despite the
use of various distal scew locking  aiming devises. This is more
so in delayed presentation of long bone fractures to the
orthopaedic surgeon as in our area of practice.

An oversight of not withdrawing the guide wire prior to the
drilling of the distal femur in preparation for the insertion of
the distal locking screw drew our attention to the possibility of
sounding the intramedullary nail with a guide wire to confirm
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accurate position of the drill bit, depth gauge and ultimately the
locking screws intraoperatively.

MATERIALS AND METHODS

We retrieved all the X-ray films of all the intramedullary
nailing of the femur and the tibia that were done five years
prior to the introduction of the I.M. Nailing sounding. All the
immediate post-operative x-rays were reexamined by two
investigations independently and the locking scews that
actually engaged the near cortex, the slot within the nail and the
far cortex were recorded as accurate and in accurate where the
screw missed the slot within the nail.

We also prospectively analyzed the immediate post-operative
x-rays of all I.M. nailing done after routine sounding was
introduced. These were also done by the two set of
investigators independently and their findings with respect to
the accurate placement of the locking screws were recorded ie
radiologically proven locking screws and likewise the distal
locking screws that missed the slot within the nail.

The bio data, nature of the injury, stature of the long bone
fractures vis a vis old [presentatation after two weeks of injury]
or fresh [presentation within two weeks of injury], and the
duration of the surgery were all recorded.

We follow the standard protocol of open I.M. nailing in all
cases, in the latter group however after the insertion of I.M.
Nail, we prepare the hole for the most distal locking slot by
drilling with the aid of distal locking device pre attached to the
nail, we then reintroduce the guide wire into the hollow cavity
I.M nail until it engages the drill bit. If the drill bit transverses
the near cortex and the slot in the nail, the guide wire within the
cavity of the IM nail makes contact with the drill bit. This
contact of metals can be heard and also felt by the surgeon
hence the term “sounding.” The same process is repeated for
the depth gauge meter and ultimately the locking screw. We
lock starting from the most distal locking slot to the
proximal.Whenever the guide wire sounding did not confirm
the accurate placement of the drill bit or depth gauge meter or
the locking screw, necessary adjustments are made to the distal
locking devise until the desired objective is achieved.

RESULTS

Post-operative x-ray films of 51 cases of intramedullary nailing
of the femur and the tibia done over five years period prior to
march 2011 were successfully retrieved.

Male patients were 36 (70.6%) and female patients were 15
(29.4%) in number.

Age range of all the patients was 15-55 years with means of
28years. Average operating time was 70 minutes. Fresh
fractures that were managed with I.M. nails were 39 (76.5%)
while mal-union and non-union were 12 (23.5%). Post-
operative check x-ray analysis revealed 86% success rate for
distal locking screws placement for the old fractures and 94%

successful placement of the distal locking screws for the fresh
fractures.

A total of 48 consecutive patients that had intra medullary
nailing after the introduction of guide wire sounding were
analyzed prospectively.

Males patients were 30 (62.5%) and females was 18 (37.5%).
Age range was 20–60years, with the mean of 30 years. Average
operating time was 75 minutes. Femoral shaft fractures
accounted for 75.5% (36) of all the cases while tibia fractures
were 25.0% (12). Fresh fractures were 35 (73.0%) while non-
union, mal-union and delayed union were 13 (27.0%).

After careful analysis of the x-ray films, success rate for the
distal locking screw placement for the old fractures was 92.3%
(12 out of 13) and 100% (35) for the fresh fractures.
Concerning the 13th case of the old fractures, the intramedullary
nailing of the malunited segmental fracture of the femur was
abandoned due to our inability to ream through the intercalary
segment. A 12 holes broad dynamic compression plate was
eventually used in this particular case.

DISCUSSION

Long bone fracture are a major source of disability following
trauma. Locking IM nailing has also become the gold standard
in managing long bone fractures especially of the femur and the
tibia. Getting the distal locking screws right remains a
challenge in orthopaedic practice despite numerous
innovations. The deformation of the nail in the coronal and
Sagittal planes is the main reason proximally mounted targeting
devices fail to identify the location of the distal holes (Krettek
C et al., 1997). It is even a bigger challenge in low resource
communities where C-arm is not often available.  With the
introduction of guide wire sounding, the success rate of correct
placement of the distal locking screws has increased
significantly, with attainment of 100% in fresh fractures of the
long bones management in our practice.

The introduction of guide wire intraoperatively has not
significantly affected the operating time in this study rather it
has helped to reduce the revision surgery to zero percent for
long bone fractures managed with intramedullary nailing and
has also improved the confidence of the surgeon
intraoperatively.

This technique is capable of reducing exposure to x-ray even in
centers where c-arm or image intensifier is available. Distal
locking of the IM nailing increases radiation exposure for both
the surgeon and the patient [Miller ME et al., 1983].

Guide wire sounding attracts no extra cost to the surgery
because guide wire is already a part of any standard
intramedullary nailing instrumentation. This technique
technically speaking is compatible with all devices aimed at
improving the accurate placement of distal locking screws
which has remained an unresolved challenges in orthopaedic
practice (Whatling GM et al., 2006) except where solid nails
are being used.
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For this technique to be useful, the most distal locking screw
has to be fixed first, then the more proximal.

Guide wire sounding is also compatible with both open nailing
and closed nailing.
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CONCLUSION

In a low resource centers where c-arm is either not available or
nonfunctioning, intra -operative sounding of the hollow nails
improved accuracy and on table confirmation of the correct
placement of the interlocking screws, obviating the need for a
repeat surgery and all the attendant possible complications and
cost to the patient.

The technique also has the potential of limiting radiation
exposures to the surgeon and the patient even in centers where
c-arm is available.
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