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Operative Management of a Sacral
Gunshot Injury via Minimally Invasive
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Gunshot wounds to the spine account for 13% to 17% of all gunshot injuries and occur predominantly in the thoracic region. Mini-
mally invasive spine surgery procedures implementing serial muscle dilation and the use of a tubular retracting system with a work-

ing channel minimize soft tissue trauma, facilitate less bony and soft tissue resection, decrease blood loss, minimize scarring and
improve cosmesis, decrease hospitalization, and reduce postoperative pain and narcotic usage in comparison to more open, tradi-
tional approaches. Although minimally invasive spine surgery techniques and instrumentation have gained considerable attention,
their application in the management of gunshot injuries to the sacrum has not been reported. The following is a brief case report of
a 21-year-old male who sustained a gunshot injury to the sacrum who was managed operatively via minimally invasive spine surgery

techniques and instrumentation.
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Introduction

Gunshot wounds to the spine account for 13% to 17% of all
gunshot injuries and occur predominantly in the thoracic
region, while gunshot injuries to the sacrum are uncommon
[1-3].

Although minimally invasive spine surgery techniques
and instrumentation have gained considerable attention [4-
9], their application in the management of gunshot injuries
to the sacrum has not been reported, to the authors” knowl-
edge, in the literature. The following is a brief case report of
a young male who sustained a gunshot injury to the sacrum
who was managed operatively via minimally invasive spine
surgery techniques and instrumentation.

Case Report

The patient was a 21-year-old male who sustained multiple
gunshot injuries to his lumbosacral region. The patient’s ini-
tial history and examination revealed three posterior entry
wounds in the lumbar spine without exit wounds, full motor
strength in bilateral lower extremity, normal sensory exami-
nation of bilateral lower extremity, and symmetrical reflexes.
Plain radiographic imaging demonstrated multiple projec-
tiles in the soft tissue of the lumbosacral region with one
projectile lodged within the anterior body of S2 (Fig. 1A, B).

The patient was admitted, evaluated and assessed by the
trauma surgery team for local wound care, oral antibiot-
ics and routine outpatient follow-up. He was subsequently
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discharged 3 days after admission. The patient returned to of evolving neurologic symptoms. Upon evaluation by the
the Emergency Department at the University of Virginia 48 spine service, the examination revealed subtle findings con-
hours after discharge with complaint of erectile dysfunction sistent with a S2—-54 nerve root dysfunction. This included
and now a five-day history of constipation. The orthopae- perianal numbness, present but weak rectal tone, and weak
dic spine surgery service was consulted due to the concern volitional contraction. The bulbocavernous reflex was intact.

Fig. 1. Preoperative imaging. (A) Anteroposterior and (B) lateral plain radiographs illustrating the lumbosacral and sacral location
of the bullet fragments secondary to a gunshot injury. (C) Axial and (D) sagittal computed tomography imaging noting the anterior
right-sided location of the bullet fragment at the level of S2 (arrow).
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There was no subjective or objective motor weakness in ei-
ther extremity and reflexes were symmetric.

Computed tomography (CT) scans confirmed a right-sid-
ed entry wound with an oblique trajectory through the right
S2 Jlamina traversing the spinal canal and lodging within the
anterior aspect of the S2 sacral body (Fig. 1C, D). There were
no associated injuries to the vasculature, solid or hollow
viscera of the abdomen or pelvis, or evidence of a hematoma
or other mass effect within the spinal canal. Based on these
findings, there was concern that direct nerve root injury
may have occurred, or to a lesser degree, a cauda equina
syndrome from an external compressive lesion. Surgical
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intervention was performed in the attempt to re-establish
function, decompress the neural structures, and remove the
projectile and any associated fragments.

General endotracheal anesthesia was administered, and
routine preoperative antibiotics consisting of 1 g of Cefazo-
lin were administered. The two cephalad bullet wounds
were lodged within the soft tissue. These underwent local
wound management with irrigation and debridement and
left in place. Attention was then directed to the third and
most caudal projectile (Fig. 2A). The projectile was carefully
correlated with the intraoperative fluoroscopy to determine
the location of the ideal skin incision, (Fig. 2B) which was

Fig. 2. Intraoperative minimally invasive approach. (A) Demonstration of the right-sided sacral location of the gunshot wound. (B,
C) Application of serial muscle dilators at the site of the sacral gunshot wound. (D) Intraoperative lateral fluoroscopic image of
application of muscle dilators to the sacrum. (E, F) Application of the tubular retractor and secured working channel (note the visu-

alization of the projectile in Fig. 2F).
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sequentially widened with larger dilators (Fig. 2C, D) (Depuy
Spine, Raynham, MA, USA) at the level of the projectile (Fig.
2E, F).

A microscope was then brought into the surgical field. A
decompressive laminectomy was performed at S1-S3 bilat-
erally. The right sacral nerve root was transected with free
proximal and distal ends. Left sacral nerve roots appeared
intact, but injured due to the high-energy injury of the pro-
jectile. Several bone fragments and bullet fragments within
the canal were removed. The bullet projectile was found in
the anterior sacrum and carefully extracted with a shodded
pituitary rongeur through the working channel (Fig. 3).

Due to the muscle sparring surgical approach, there was
nominal blood loss during surgical access. The estimated
blood loss was under 25 mL. No drains were required and
the incision was closed with a simple running fascial stitch
and interrupted nylon skin suture. The final working portal
was 21 mm in length. No intraoperative complications were
noted.

At 1-month follow-up, the patient had regained perianal
sensation and partial return of bowel function as well as
continence; however, he did require the occasional use of
stool softners for regularity. He never required digital dis-
impaction. Furthermore, he regained the ability to obtain
an erection, however ejaculation remained somewhat prob-
lematic. The gunshot wound healed without incidence. Mo-
tor examination of his lower extremities remains full with
improvement of the heel numbness of the left lateral heel.
CT imaging noted complete removal of the gunshot bullet
with no associated complications (Fig. 4). Phone conversa-
tions with the patient and family at 10 months have noted an
improvement only in bowel function. The remaining sexual

dysfunction and sensation have plateaued.

Discussion

Sacral gunshot injuries are uncommon and have been spo-
radically reported in the literature [10-14]. In these cases,
the history, exam, and imaging should focus on 1) evidence
of evolving neurologic symptoms, 2) actual or impending
mechanical instability, 3) type of gun/projectile involved, 4)
associated abdominal and pelvic structures injured, and 5)
final “resting place” of the projectile of interest.

Denis et al. [15] categorized the bony sacrum into three
zones in the coronal plane based on their location to the
sacral foramina. Our patient exhibited a Zone III injury
where the region of the central sacral canal was injured and
according to Denis et al. [15] it is the most infrequent clas-
sification type. Such injuries are highly associated with loss
of sphincter function and the risk of neurologic injury is
greatest. Management of such injuries has been noted to be
problematic.

In the absence of an evolving spinal lesion, the decision
to proceed with surgical removal of a projectile in the up-
per thoracic and cervical spine is unclear [1,16,17]. There
is evidence to support the decision to pursue removal of
projectiles that occur in the lumbosacral region, which may
be due to the fact that below L1 the neurologic elements
remain peripheral nerves and are more resilient to recovery
after decompression. The thoracolumbar region (T11-L1)
is even more controversial. While the conus medullaris re-
mains similar to the spinal cord in ability to recover after an
insult, the anatomic fact that the spinal cord is tapering in
size and there is more space available for the conus medul-

Fig. 4. One-month postoperative (A) axial and (B) sagittal computed tomography images illustrating the sacral defect following
the surgical removal of bone and bullet fragments.
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laris than at levels more cephalad; and although speculative,
this may account for the recovery seen at these levels after
projectile extraction. Transverse injuries affecting the S2 and
S3 nerve roots are more highly associated with bowel and
bladder dysfunction than more adjacently affected nerve
roots. However, with unilateral nerve injury and especially
with preservation of the S2 nerve root, bowel and bladder
function may be maintained [18,19]. Furthermore, sexual
function may also be preserved with an at least one intact S3
nerve root [20,21].

In patients that exhibit evidence of spinal cord injury sec-
ondary to a gunshot injury the use of high-dose steroids ei-
ther as dexamethasone or methylprednisolone has not been
shown to improve neurologic recovery, and in fact, may
increase the rate of wound infections and gastrointestinal
hemorrhages [22,23]. As a result, we do not advocate the use
of high-dose steroids on a routine basis for gunshot injuries
to the spine at our institution.

The use of minimally invasive instrumentation was initial-
ly reported by Foley and Smith [24] in 1997 for the operative
treatment of a lumbar disc herniation, but have subsequently
been applied to the management of herniated discs at all
levels of the spine [6,7,25-27], interbody fusions [4,8,28],
intradural tumors [29], tethered cord syndrome [30], spinal
stenosis [5,31], and fractures [32]. Basic science studies have
noted a decrease is surgical tissue stress response utilizing
such minimally invasive techniques and instrumentation
in comparison to more traditional, open procedures where
the risk of iatrogenic-induced tissue morbidity is increased.
Furthermore, clinical studies have noted a decrease in blood
loss, tissue trauma, hospitalization, and postoperative nar-
cotic usage that translate into a quicker return to daily activi-
ties associated with such minimally invasive tactics [28,33-
37].

A thorough clinical and radiographic examination is es-
sential to determine the extent of a sacral gunshot injury and
to determine the appropriateness of surgical intervention. If
surgical intervention is considered, depending on the indi-
cations and goals to be achieved, the use of muscle dilators,
a tubular retractor system, and application of minimally
invasive surgical techniques may prove to be a very effective
alternative than more open, traditional approaches for the
operative treatment of selective gunshot injuries to the sa-

crum.
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