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Removal of Elastic Stable Intramedullary Nail

Vivek M. Sodhai', Sandeep A. Patwardhan', Parag K. Sancheti', Ashok K. Shyam'

Introduction: Removal of the elastic stable intramedullary nail (ESIN) after the union is routinely performed in the pediatric population.

However, ESIN removal can be lengthy and difficult due to the strongbonding between nailand bone.

Technique: We preferred keeping the nail tip tangentially flush (<Smm) to the bone to avoid skin irritation. In our technique, after incision and
subcutaneous dissection, the nail tip is identified and exposed using a 6-mm osteotome, and a trough is created around it sufficient enough to
pass the hollow mill over it. In cases with buried nail tip, a rectangular cortical window may be required. The nail tip is then gently bent at 90°
using the hollow mill as the lever taking care not to cause an iatrogenic fracture. The nail tip is held at the bent from sideways with a plier and the
nail is removed by rotatory backward motion or reverse impaction using a mallet in cases of strong bonding between nail and bone. Using this
technique, ESIN removal was successful in all 28 cases using the previous incision. Of these cases, 10 were forearm (36%), 8 were tibia (28%), 7
were femur (25%) and 3 were humerus (11%). 6 cases (21%) were considered difficult due to increased thickness of the nails, deeper location
ofthe nail tip, and increased bone growth around the tip of nails.

Conclusion: Our technique is simple, innovative, and can be easily reproduced by all Orthopaedic Surgeons. The use of this technique is

recommended for all ESIN removals.
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Introduction

ESIN is the well-established treatment method for displaced, unstable
pediatric long bone fractures. Initially, it was described for femoral
diaphyseal fractures but indications were later extended to other long
bones [1,2,3]. Hardware removal is a routinely performed procedure in
children once the union is achieved. Generally, it is reccommended to
remove the nails after 6 months of injury to avoid refractures [4]. The
common reasons for removal are elective nail removal to avoid hardware
related problems in the future, nail irritation, and fractures due to stress-
shielding [5,6]. Complications like nail irritation, back out, loosening
would arise if an improper technique is used for fracture fixation using
ESIN orifitis done for unindicated cases as described by Slongo [7]. In
these cases, nail removal is not a task since it is loose or easily visible
rather it leads to early hardware removal before union or requires
additional procedures like nail trimming,. Nail removal is considered to
be abenign procedure without any increase in the rate of complications
other than some intraoperative difficulty [8,9] and leaves a minimal
scar. However, Simpson-white et al do warn that the procedure of
implantremoval canbelengthy and difficult [ 10].

The inability to retrieve the nail is one of the major complications of
hardware removal [S]. It may be attributed to strong bonding between

nail material and bone or irregular patient follow-up as is in our country.
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There are fewer studies on techniques of ESIN removal. We present our
simple technical tip that can be utilized in ESIN removals of the upper
limb as wellas the lower limb.

Technique

During the insertion of ESIN, the nail tip is kept tangentially flush to the
bone fora distanceless than Smm approximately (Fig. 1). Under general
anesthesia and tourniquet effect, the incision is taken over the previous
scar, subcutaneous dissection is done to trace the nail tip. Once the nail
tip isidentified, exposure of the nail tip is done using a 6-mm osteotome.
At an angle perpendicular to the nail tip, excessive bone is removed
circumferentially to create a shallow trough around the nail tip (Fig. 2)
sufficient enough to pass a 4.5mm hollow mill over it (Fig. 3). In cases
with buried nail tip, a rectangular cortical window is created to expose
the nail tip. After complete exposure of the nail tip for 1-2cm
approximately and using the hollow mill as alever, the exposed nail tip is
gentlybent 90° to the bone at its insertion point (Fig. 4). A narrow metal
suction tube can also be used at this step for thin nails of the upper limb.
Ideally, a nail extraction kit should be utilized. However, it is not readily
available at all institutes in our country. The bent nail tip is held firmly
with a plier at its base and an attempt is made to remove it with rotatory
backward motion (Fig. 5). In some cases, it can be difficult to remove
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Figure 2: Nail-tip is exposed by

ESIN tip is kept
outside flush tangentially to the

Figure 1:
making a circumferential

bone withoutbending trough using 6-mm osteotome

Figure 3: Hollow millis passed

over the nail tip

Figure 4: Using the hollow mill

asthelever, the nail tip is acutely
bentat90°

the nail due to excessive bone growth or due to the titanium to bone
interface. In this situation, reverse impaction with a mallet is sufficient
to remove the nail under fluoroscopic control. Fig. 6 shows the
retrieved nail with a bent tip. It is important to document successful
hardware removal with a radiograph in the immediate postoperative
period (Fig.7).

Results

28 ESIN removals were performed using this technique at our institute.
Out of 28 cases, 10 were forearm (36%), 8 were tibia (28%), 7 were
femur (25%) and 3 were humerus (11%) ESIN removals. Nails were
successfully retrieved using the same incision in all cases. However, 6
cases (21%) were considered difficult. 3 of these cases were of the
femur (50%), 2 were radius (33%), and 1 of the humerus (17%). Femur
ESIN removals were considered difficult due to increased thickness of
the nails and deeper location of the nail tip, while radius and humerus
were difficult due to increased bone growth around the tip of nails. A
hollow mill of appropriate size was used in all difficult cases. No
complications occurred in any case.

Discussion

There are few publications discussing problems of hardware removal
and as per Peterson, hardware removal is rarely discussed in
publications, conferences, or even resident training years [3]. It is
considered to be the procedure for senior surgeons since they have

spent more hours tackling these situations. This technique is evolved

from similar situations in the operating room.

During insertion, Simanovsky et al used a nail with a ball-shaped end

kept outside the bone. They used a bone biter to grasp the ball-shaped

end for removal. Even with this technique, they encountered three

cases of unsuccessful nail removals. However, this can be attributed to

the strong bonding between the bone and titanium material [5,11].

Based on the findings of longer operative time and inability to retrieve

the nails, authors recommended not to remove nails on an elective

basis. Nails should be removed in situations where it causes symptoms

ofirritation or when the surgeon can palpate the nail tip [S]. Gibon etal

recommended bending the nail tip 180° rather than 90° during

insertion to avoid the problems of skin irritation and early hardware

removal [12]. In our technique, we preferred to keep the nails flush to

the bone rather than bending during insertion. During removal, it was

easier to bend the nail tip at 90° and grasp it with a plier that has

serrations to allow a better grip than a bone nibbler. We did not

encounter any case of inability to retrieve the nail with our technique.

This technique was useful in all difficult nail removals. Due to the ease

of the technique, the approximate time is taken to retrieve the nail

ranged from 10-30 mins at our institute depending on the diameter of

the nail, number of nails, and the anatomical location of bone during

insertion. It is much easier to remove the forearm, humerus, and tibial

nails than the femur. This is due to the superficial location of nail tips in

formerand deeperfor femuraround the knee.

Figure 6: Completely

Figure S: Nail-tip is held sideways

with a plier and removed with| |retrieved nail with a

backward rotator motion

bent nail tip

Figure 7: Postoperative radiograph

following nail retrieval

Conclusion

Our technique of ESIN removal
is simple, innovative, and easily
reproducible by all orthopedic
surgeons using routine
instrumentation. We
recommend this technique for
all ESIN removals.
Clinicalmessage

ESIN removals can sometimes
be lengthy and difficult due to
strong bonding between the nail
and bone. Our technique is
simple and can be performed for
all ESIN removals using easily
available instruments like a

hollowmill.
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