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Abstract

Background: Globalisation of terrorism has led to an increase in the number of injuries from the explosion of
improvised explosive devices, with complications resulting from the retained shrapnel. It had been found that a third
of those who sustained penetrating spinal cord injuries are from explosions. Retained foreign body in the sacral canal
segment is rare, especially shrapnel presenting with urinary incontinence. Moreover, the one who had a dramatic
recovery of urinary continence following removal of neglected sacral canal shrapnel. We report a case of a delayed
improvement (recovery) in urinary continence following removal of neglected sacral canal shrapnel remotely aided
by a pelvic floor exercise.

Case presentation: Our patient was a 14-year-old male who presented with a 3-year history of trauma to the lower
back from an Improvised Explosive Device. He was initially associated with difficulty in walking that improved over
eight months. However, the urinary incontinence persisted. He was found to be preserved with no neurological defi-
cit in the lower limb. There was a lower back, midline wound, discharging pus. Lumbosacral imaging revealed a sacral
(S2) canal Shrapnel. As a case of urinary incontinence from sacral shrapnel, he had the removal of the shrapnel, did
well postoperatively, commenced on pelvic floor exercise. He became continence of urine over time.

Conclusions: Retained foreign bodies in the spinal canal are associated with complications that include neurologi-
cal deficit. Neglected (long-standing) sacral shrapnel with urinary incontinence is rare; moreover, the recovery of the

continence with the removal of the shrapnel is aided by the commencement of pelvic floor exercise.
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Background

Shrapnel gets its name from General Henry Shrapnel of
the British Army’s Royal Artillery, who, during the Pen-
insular War, invented an exploding shell that breaks apart
and shatter when it is detonated [1]. With the globalisa-
tion of terrorism, a significant concern, blast wounds
from improvised explosive devices (IEDs) are frequently
encountered outside the battlefield, resulting in numer-
ous shrapnel injuries [2].
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Following an explosion, gunshot injuries, or motor
vehicle accident, penetration and retention of foreign
bodies (including shrapnel) are pretty common. Likewise,
Blair [3] et al. found that explosives are responsible for a
third of those who sustain penetrating injury to the spine.

Foreign bodies in the sacrum are rare. However, there
are reports of findings of a nail, wood, and glass [4-6],
respectively.

Retained foreign body from within the spinal canal may
result in complications like a cerebrospinal fluid leak,
osteomyelitis, meningitis, migration of the foreign body,
and progressive neurologic deficits [7]. Currently, there
is a paucity of literature regarding the management and
outcome of such injuries due to explosive mechanisms
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[8, 9]. Common English search engines could not return
reports on removing sacral shrapnel and resultant spon-
taneous recovery of urinary continence. We report a
case with urinary incontinence for three (3) years from a
retained sacral shrapnel following an IED explosion. He
became continence of urine after the surgery with pelvic
floor exercise.

Case presentation
We report a 14-year-old boy referred to our facility with
a 3-year history of urinary incontinence following trauma
to his lower back from an Improvised Explosive Device
(IED) explosion. Developed initial difficulty in walking
that improved over eight months, currently ambulant.
However, he had persistent urinary incontinence and
residual low back wound. There was no loss of conscious-
ness, faecal incontinence or feature suggestive of foot
drop. Other systems were essentially normal. Medical,
family and psychosocial histories are non-contributory.
Examination revealed a preserved but depressed-look-
ing teenager, smelling of urine, afebrile, not pale, with sta-
ble vitals. Neurological examination revealed lower limbs
muscle power of Medical Research Council (MRC) grade
5/5 in all the muscle groups; the sensation was preserved,
with no saddle anaesthesia. Back examination revealed
a lower back (sacral area) wound discharging pus, about
3 c¢m to the right of the midline, mildly tender, no palpa-
ble mass, as shown in Fig. 1a below. Digital Rectal Exam
(DRE) indicated an excellent sphincter tone. Other sys-
temic examinations were essentially normal.
Lumbosacral X-ray revealed an opacity of metallic den-
sity (shrapnel) in the Second Sacral (S2) canal, lying diag-
onally, as shown in Fig. 1b, c below in Fig. 1.
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Wound swab Microscopy, Culture and Sensitivity
(MCS) was sterile. His packed Cell Volume was 38%,
Electrolyte, Urea, Creatinine and urinalysis were normal.

Lumbosacral Computed Tomography Scan (CT scan)
with sagittal reconstruction showed a nearly rectangular
hyper dense foreign body of metallic density in the spi-
nal canal of S2, with defective dorsum and cauda equina
compression as shown in Fig. 2a, b below in Fig. 2.

He was counselled for surgical removal of the shrap-
nel under general anaesthesia. He was intubated with an
"armoured” endotracheal tube, turned prone on bolsters
around pressure points, cleaned and draped, exposing
the sacral area. The shrapnel’s position was localised with
the use of a C-arm fluoroscope. The sacrum was exposed
through a midline incision, and a fractured part was
found around the shrapnel. After enlarging the fractured
entry point, the shrapnel was fully exposed (Fig. 2c) and
removed. The removed shrapnel was a dark metal, nearly
rectangular, about 30 mm long and 8 mm wide (as in
Fig. 2d), as shown in Fig. 2 above.

The discharging sinus was excised, and tissue was sent
for microscopy, culture and sensitivity, wound cleaned
with dilute hydrogen peroxide (H,0,) and normal saline,
wounds closed and dressed. No intra-operative or post-
operative cerebrospinal fluid (CSF) leak was observed.
He was placed on broad-spectrum antibiotics; the cul-
ture result was sterile. The wound healed with no residual
infection.

He was commenced on pelvic floor exercise from the
third day post-op, wound stitches removed on the tenth
day and subsequently discharged home to continue pel-
vic floor exercise. At the second follow-up (about 8 weeks
after the surgery), the patient reported an onset of uri-
nary continence.

(S2) vertebra canal

Shrapnel in S2 canal

Fig. 1 The entry wound discharging pus (a), lumbosacral X-ray, anteroposterior view (b) and lateral (b) showing the shrapnel in the second sacral
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Fig. 2 showing CT Scan findings of S2 canal metallic fragment in axial (@) and sagittal reconstructions (b), the intraoperative finding of dark colour
shrapnel (c), the removed shrapnel (d)

Discussion

Blast and gunshot-related injuries are common in coun-
tries where war/terrorist activities are prevalent, like
in our setting, ravaged by civil-military conflict (Boko
Haram terrorists). Such injuries are associated with
retained shrapnel or bullets. Long-term complications
of retained shrapnel depend on the anatomical location
and interaction with the tissues.

Our patient presented with an incomplete spinal cord
injury (urinary incontinence only) due to penetrating
shrapnel from an IED blast. Such penetrations are said
to be a fairly common finding, as reported by Blair [3]
from studies in Iraq and Afghanistan, where he found
that about one third (1/3) of penetrating spinal injuries
are from explosions.

Presentations with a neurological deficit (urinary
incontinence) and discharge of pus from the wound
are some of the common complications that are likely
among others; this agrees with the findings of Bhatoe
[10].

Indications for surgical management of penetrating
SCI include rapid neurological deterioration, radio-
graphic evidence of spinal cord or nerve root compres-
sion, mechanical instability, abscess, cerebrospinal fluid
(CSF) leakage, and chronic pain [11, 12].

Like any other metallic foreign body, the diagno-
sis was made from a plain radiograph and a computed
tomography (CT) Scan of the Lumbosacral Spine.
Shahlaie [13] had stressed the importance of CT scans
in identifying the site, trajectory and planning of
surgery.

The shrapnel was removed under general anaesthe-
sia following localisation with fluoroscopy. Studies

demonstrated that fluoroscopic image intensifier is a
valuable and safe method to detect a foreign body (FB)
preoperatively and intraoperatively [14, 15].

After the extraction of the neglected shrapnel and
subsequent pelvic floor exercise, he noticed a gradual
improvement in his continence, making us presume that
he must have improved after the surgical intervention
(removal of the shrapnel). The patient’s improvement in
urinary continence within two (2) months of removing
neglected shrapnel suggest that the surgery might have
sped up the process. Though there were few studies on
patients that improved clinically after undergoing similar
intervention, our patient probably belongs to the 70% of
patients that were found to have improved following sur-
gical intervention, as reported by Lawless [16]. However,
Lawless [16] found in the second group of his patients
that as many as 81% had improved clinically without any
form of surgical intervention; this is at variance with our
patient who was incontinent for three (3) years before the
surgical intervention. Worthy of note is the significant
difference in duration of symptoms of his patients upon
presentation averaging 2 weeks (early), compared to our
patient that presented three (3) years after the injury
(late).

Conclusion

Spinal Cord Injury (SCI) due to explosive shrapnel has
increased in recent military conflicts. Contributing to
this are increasing acts of terrorism, to a much higher
degree than in any previous period. Despite recovering
from a cauda equina syndrome three (3) years earlier,
worthy of note is the persistence of urinary incontinence,
which resolved about two (2) months after the removal of
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the neglected sacral shrapnel, aided probably by an active
pelvic floor exercise.
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