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Penetrating sacral injury with a metallic pipe:
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Other than gunshot injuries, sacral penetrating injuries with a foreign body exiting to the other

side are extremely rare. We encountered a case of sacral injury in which a long metallic pipe pene-
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type of injury.

INTRODUCTION

Penetrating injuries such as stabbing and impalement constitute
approximately 0.3% of all spinal cord injuries according to the
National Spinal Cord Injury Database, and impalement with a
metallic foreign body accounts for only a small proportion of
such injuries [1,2]. Penetrating injuries through the torso vary
widely depending on the strength of the material. In particular,
penetration by a metallic material can strongly impact the bony
structure and cause fractures. Surgical treatment for a sacral pen-
etrating injury is difficult due to the anatomical complexity the
region and possible combinations of injuries depending on fac-
tors such as the foreign object’s material, the trajectory of the for-
eign object, damage to internal organs and blood vessels, infec-

tion, cerebrospinal fluid leakage, and neurological problems.

trated from the anus into the lower back of a patient. Since the pelvis contains various organs,
management of a penetrating injury requires multidisciplinary treatment involving several medi-
cal specialties. Due to the infrequency of this type of injury, there are no definitive guidelines for
effective management. We described our experience surgically treating a sacral penetrating injury

and conducted a literature review. On this basis, we suggest a surgical strategy for treating this
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We encountered a case involving a sacral penetrating injury
through the anus into the lower back, which was treated success-
tully. Here, we describe our surgical experience, present a litera-
ture review, and suggest strategies for managing sacral penetrat-

ing injuries.

CASE REPORT

An 81-year-old male patient who was hospitalized in a nursing
hospital was transferred to Pusan National University Hospital.
The patient presented with a metallic pipe that pierced through
his anus into the lower back of the iliac crest level about 1 hour
before admission (Fig. 1). There were no other witnesses of the
accident, and the patient stated that he fell in an attempted sui-
cide and was accidentally impaled with an iron pipe. However,
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Fig. 1. The patient was placed in a prone position on the operation
table. A metallic pipe pierced his anus through to the lower back of
the iliac crest level.

the patient could not describe the accident precisely. He patient
had been undergoing treatment for depression and had mild
cognitive impairment. During the initial physical examination,
the patient’s vital signs were stable and laboratory findings were
within the normal range, including the hemoglobin level, plate-
let count, prothrombin time, and activated partial thrombo-
plastin time. Anal tone and reflex could not be determined be-
cause of the foreign body, but no other neurologic deficits were
identified. A contrast-enhanced computed tomography (CT)
scan was performed to accurately examine the internal damage.
The CT scan showed that the foreign body entered the anus,
perforated the rectum, and entered the body of the fourth right
sacral vertebra. The metallic pipe was bent upward inside the
sacrum, penetrated the lamina of the second sacrum, and exit-
ed through the skin at the level of the fourth lumbar (Fig. 2).
Urinary bladder retention was also confirmed. Hematoma and

132 www.jtraumainj.org

Ha et al. Penetrating injury from anus to back

Fig. 2. The computed tomography scan showed that the metallic pipe
was bent upward inside the sacrum, penetrated the lamina of the
second sacrum, and exited through the skin at the level of the fourth
lumbar vertebra.

an active bleeding focus were also observed on the right lateral
side of the mesorectal area (Fig. 3). Tetanus vaccination and
empirical antibiotics were administered, and the patient was
then taken to the operating room. A combination of 2 g of cefo-
tetan and 500 mg of metronidazole via intravenous injection
was administered.

Our team of neurosurgeons performed an emergency collabo-
rative surgery in combination with the general surgery team. The
patient was placed prone on a Wilson table under general anes-
thesia. The CT scan revealed a bent pipe within the sacral bone,
which prevented closed removal. We determined that laminecto-
my and removal of bony fragments should be the top priority in
order to remove the pipe. Routine preparation and drape were
performed on the skin and the protruding pipe. A midline skin
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Fig. 3. Urinary bladder retention, hematoma, and an active bleeding
focus at the right lateral side of the mesorectal area (red line) were
revealed on a contrast-enhanced computed tomography scan.

incision was made from the puncture site of the foreign body to
the sacral hiatus. Following dissection of the subcutaneous tissue
and muscle, the foreign body and sacrum were exposed (Fig.
4A). We found multiple sacral fractures around the foreign body
without cerebrospinal fluid (CSF) leakage. The fractured lamina
and bone fragments were removed. Removal of the pipe in one
piece increased the risk of bleeding in the visually obscured areas
of the penetrating area. Therefore, packing was required for the
hematoma and active bleeding focus in the mesorectal area
identified in the CT scan. A hole was made using a high-speed
drill at the end of the cranial part of the pipe. The hole was con-
nected to a bundle of gauze with a tagging suture. To prevent
contamination from bowel contents, the pipe was removed to-
ward the anus by the general surgery team. After removing the
foreign body, the tagged bundle of gauze was packed in the me-
sorectal area. It was confirmed that there was no active bleeding
along the packed gauze, and the gauze packed along the trajec-
tory was slowly removed. The pipe was approximately 24 cm
long. We observed multiple fractures and injuries to the sacral
nerve root from S2 to $4 and the rectum. Right hemilaminecto-
my of S3, S4, and S5 was performed (Fig. 5). The general surgery
team sutured the injured anorectal region through the anus and
performed a colostomy (Fig. 4B). No significant bleeding or CSF
leakage was detected. The wound was irrigated massively with
normal saline. A drain catheter was inserted and the wound was
closed layer by layer. There were no specific neurological issues
involving motor or sensory function of the lower leg after sur-
gery. The patient was transferred to the intensive care unit after

https://doi.org/10.20408/jti.2021.0063

Fig. 4. View of operation field. (A) After a midline skin incision, dis-
section of the subcutaneous tissue and muscle was performed, and
the foreign body and sacrum were exposed. (B) The general surgery
team sutured the injured anorectal region through the anus.

Fig. 5. On a computed tomography performed immediately after
surgery, total removal of the fractured bone fragments and additional
hemilaminectomy were shown.

surgery, and the neurological findings remained unchanged and
were similar to the patient’s presurgical condition. Sphincter
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electromyography could not be performed due to the sutured
anal wound.

Antibiotics (500 mg of metronidazole and 2 g of ceftriaxone
per day) were administered to the patient intravenously until the
9th day after surgery. The patient’s vital signs were stable without
any specific problems on the third day of hospitalization, and the
patient was transferred to the general ward. Wound care was ter-
minated, and the patient was discharged on hospital day 13 to a
nursing hospital. The Foley catheter was removed 2 weeks after
the injury following a consultation with the urology department,
and the colostomy required further management. The patient
visited the outpatient department on the 22nd day after the inju-
ry. Colostomy function was normal without any specific symp-
toms such as a fever or pain. However, the patient was not able to
urinate and had not recovered his anal sphincter tone. The study
was approved by the Institutional Review Board of Pusan Na-
tional University Hospital (No. 2103-008-100). Informed consent
for publication of the research details and clinical images was ob-
tained from the patient.

DISCUSSION

An extensive PubMed search of studies published in the English
language found only two cases involving a penetrating injury due
to a metallic foreign body piercing through the spine and exiting
the body. One similar case involved a penetration injury with a
steel rod [3,4]. A PubMed search returned seven cases involving
penetrating injuries due to a metallic foreign body stuck in the
spine without emerging from the body (Tables 1, 2) [1,3-10]. Al-
though rare, sacral penetrating injuries by foreign bodies, such as
nails from nail guns, glass, wood, or metal, have been reported
[6]. Likewise, anal penetrating injuries, although uncommon,
have also been reported. There were no other cases of a metallic
pipe causing a penetrating injury through the anus, rectum, sa-
crum, and skin. Due to the rarity of this type of injury, there are
currently no established guidelines for management or treat-
ment. Therefore, we reviewed similar cases and discussed man-

agement strategies below.

Mechanism of sacral penetrating injuries

As shown in Table 1, sacral penetrating injuries are mostly
caused by falls (nine of 10 cases) [1,3-10]. Such injuries require
enough energy to penetrate the body and trigger bone frac-
tures. The trajectory of the foreign object influences whether it
completely penetrates the body. If the trajectory is somewhat
parallel or oblique to the vertebral body, the velocity of the for-
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Table 1. Cases reported in published studies of diagnosed sacral perforating injuries

Timing of removal

Accompanying
organ damage

Neurological examination

Involved
spinal levels

L5-S1

Entry-exit points

Kind of
foreign body

Steel rod

Mechanism

Fall

Sex

Age
(yr)

Study

At the accident site

Rectum

Left lower paralysis

Perianal-none

Male

66

Tokushige et al.

(2000) [5]
Schildhauer et al.

NS

Cauda equina syndrome, absent anal

Perianal-none S1-5

Steel rod

Fall

Female

15

tone, perineal sensation

Intact

(2005) [6]
Serletis et al.

At the accident site

Vaginal wall,

S2

Metallic plant stand Right buttock-none

Fall

Female

6

rectum

Rectum

(2005) [7]
Wang et al.
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laparotomy at OR

Intact

L5-S1

Right buttock-none

Steel rod

Fall

Male

30

(2009) [8]
Ritchie et al.

Before laparotomy at

Rectosigmoid

Intact

S1-2

Left groin-lower back

Incar TA Metallic pole

Male

28
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Improved muscle strength

No control NS

Rectal infection, rectal CSF fis-

Laparotomy, colostomy, laminectomy

Yes

Zhou et al. (2011) [9]

tula

Posterior fusion (staged, 2 mo)

No improvement

Epidural abscess, fistula between No control No control

Laparotomy, colostomy, laminectomy

Tan et al. (2012) [10]

vertebral canal and rectum

(simultaneous)

Complete recovery

Intact

Intact

Laparotomy

Ozaydin et al. (2018) [3]
Sarica et al. (2018) [1]

No improvement

Intact

Intact

Laparotomy, colostomy, laminectomy

Posterior fusion (staged, 14 hr)

No improvement

No control No control

Laminectomy, laparotomy, colostomy (simulta-

No

Sacral plexus S2

This case (2021)

neous)

This table provides a summary of information after the removal of the foreign body.

CSEF, cerebrospinal fluid; NS, not specified.
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eign object will slow down and stop within the bony structures.
However, if the angle of the foreign object is approximately per-
pendicular to the bony structures, the object will exit the body
after penetration. Cases illustrating this mechanism are very
rare. In order to remove the object without additional injuries,
the trajectory should be determined using radiological find-
ings. A foreign object that is bent by the bone like the one
found in our case is very difficult to remove and may war-
rantlaminectomy.

In the case of a fall-induced penetration injury, the medical
professional treating the injury must also evaluate blunt trauma
involving other organs during the physical examination and ra-
diological examination. While our case involved an accident sus-
tained due to a fall, there was no blunt trauma involving any
body parts other than the area surrounding the trajectory of pen-
etration, possibly due to sufficient deceleration as the foreign ob-
ject crashed and bent within the bony structure.

Accompanying injuries

A patient with a penetrating injury to the torso involving a metal-
lic foreign body should be evaluated for severe trauma [1,11].
The sacrum is located in the pelvis, which contains organs such
as the bladder, uterus, vagina, and rectum. It also contains com-
plex vascular structures such as the inferior mesenteric artery, the
iliac artery originating from the descending aorta, and the ve-
nous plexus. A CT scan must be performed with contrast medi-
um to assess the trajectory of the foreign body and injury to the
internal organs, major vessels, bony structures, and active bleed-
ing focus [12]. Eight out of 10 of the cases investigated in the lit-
erature review involved sustained concomitant organ damage,
and the rectum was the most commonly involved intestinal area.
One case involved vaginal damage, and the patient recovered
with conservative treatment. Sacral injury can trigger damage to
the internal thecal sac and the nerves. Thus, a comprehensive
neurological examination is also needed [13]. Nerve injury was
observed and laminectomy was performed for nerve decompres-
sion in three cases. In one of the cases, nerve anastomosis was
also performed. CSF leakage was confirmed in three cases, and
death due to sepsis was reported in one case. Repair and spinal
fusion operations were staged in two cases. Therefore, if a patient
with a sacral penetrating injury presents to the hospital, the ac-
companying structural damage should be confirmed via a thor-
ough radiological investigation and physical examination. Multi-
disciplinary treatment is essential and depends on the damaged
structure.

www.jtraumainj.org 135
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Management and surgical strategy for sacral penetrating
injuries

Management at the site of the accident is very important for pa-
tients with injuries that penetrate the body. Paramedics should
avoid causing additional damage at the injury site when changing
the patient’s body position or removing the foreign body. If the
foreign body is too long to be transported, it must be cut to an
appropriate length [3]. Such patients should be transported im-
mediately to a hospital with a high-level trauma center where
multidisciplinary care is available.

Before removal of the foreign body, the metallic foreign body
must be cut to an appropriate size to avoid additional injury. The
two types of cutting tools include scissors and spiral instruments.
If a spiral-type cutter is used, cold water should be sprayed to
prevent burns to patients caused by the conduction of heat
during cutting. This method could also trigger an explosion in
the operating room if a mixture of oxygen and nitrous oxide
comes in contact with a flame or a high temperature [3]. Pene-
trating foreign substances must be removed surgically using ac-
curate surgical procedures [1]. Ifa CT scan confirms an absence
of major vessel injuries or active bleeding foci, a closed removal
may be attempted. If the foreign body is removed prior to sur-
gery, it is easier to accommodate the patient’s position. In addi-
tion, contamination can be avoided using sterilized drapes. If
closed removal is impossible, open removal should be per-
formed. Although ensuring an appropriate patient posture can be
difficult and there is a risk of contamination, open removal can
be controlled with active bleeding, visual confirmation of the in-
volved organs, and immediate spinal canal decompression.

The purpose of neurosurgical treatment is decompression of
the spinal cord, removal of bony fragments and remnants of the
foreign body, and the prevention of CSF leakage. Failure to re-
move any remaining pieces of the foreign body from the pene-
trated wound may result in CSF leakage, infection, and progres-
sive neurological deficits. If a foreign body is not easily removed
due to the bony structures, laminectomy should be performed
and bone fragments should be removed to prevent additional in-
juries to internal organs, blood vessels, and nerves. A fusion op-
eration should also be considered in cases involving severe frac-
tures and a high degree of instability. A fusion operation was per-
formed in three out of 10 the investigated cases, and the proce-
dure was performed in stages according to the risk of infection.
Stabilization of the bony structures should be considered in the
event of an injury at the level of the lumbo-sacral junction.

We further analyzed two issues related to treatment for the pa-
tient involved in our case. The first issue concerned additional in-
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fection by the patient’s bowel contents. We thoroughly performed
drape and irrigation of the metallic pipe. In addition, the foreign
body was pulled out in the anal direction followed by a colosto-
my. The second issue was the presence of hematoma and an ac-
tive bleeding focus on the right lateral side of the mesorectal
area identified on the CT scan. Control of the active bleeding
was considered a significant challenge because of the narrow
and long wound trajectory. Therefore, packing was necessary
along the penetrating wound. A hole was made in the upper end
of the pipe using a high-speed drill. We connected the hole and
the bundle of gauze. The pipe was pulled out in the anal direc-
tion along with the gauze, and the penetrated wound was
packed with gauze. We successfully treated the injury without
causing infection or massive bleeding using the two steps de-
scribed above.

Prognosis
Sacral penetrating injuries are associated with a risk of several
complications due to the location of adjacent organs. Tetanus
vaccination and appropriate antibiotics should be administered
to the patient. In the case of penetration injury by metallic for-
eign bodies, infection is a major challenge. Sarica et al. [1], who
examined several steel rod impalement injuries involving the
spine, found that five out of 10 cases were followed by infection.
The degree of infection covered a wide spectrum and included
wound infection, abscess, sepsis, and death. Penetrating injuries
can involve multiple body parts, ranging from the skin to the ab-
dominal cavity, the retroperitoneal cavity, the intestines, and the
central nervous system, and broad-spectrum antibiotics should
therefore be used. Recommendations for broad-spectrum antibi-
otics have been explored in another study [14], particularly relat-
ed to bowel perforation. The specific selection of antibiotics and
their uses were different for each reported case. In general, antibi-
otics to treat skin flora and intestinal bacteria that pass through
the blood-brain barrier were selected and administered. A stoma
should be placed after a colorectal injury is identified. Eight out
of 10 cases involved colorectal injuries, and a stoma was placed to
treat patients in each of these cases. Of the 10 patients with sacral
penetrating injuries we investigated, three cases resulted in infec-
tions, and one of the patients with an infection died due to sepsis.
In five out of 10 cases, deterioration of the motor and sensory
functions was observed in the initial evaluation. One patient
died of sepsis, and neurological recovery could not be con-
tirmed. All of the patients underwent laminectomy for decom-
pression. No improvement was detected in two cases, and par-
tial improvement was observed in two cases. Urinary retention
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as well as an absence of anal tone were observed in the initial
evaluation in four out of the 10 cases. The patient subsequently
lost the ability to control voiding and defecation in three out of
the 10 cases. The patient’s sacral plexus between the S3 and S4
levels was damaged in one recovered case, and the patient un-
derwent laminectomy and reanastomosis. For the patients in-
volved in the remaining three cases and our case, the sacral plex-
us was severely damaged. This is because the pelvic splanchnic
autonomic nerve that runs from the S2 to $4 root regulates blad-
der and anal functions [15]. In one case, the steel rod penetrated
through the sacral bone into the spinal canal at the T12 level,
and complete damage occurred to the conus medullaris. In an-
other case, fractures from 14 to S2 after anal penetration led to
cauda equina syndrome. Therefore, the degree to which the
nerves are affected by a penetration injury should be examined
thoroughly, and in addition to sacral plexus injury, conus
medullaris syndrome and cauda equina syndrome should also
be considered. Therefore, sufficient decompression should be
undertaken. Although it was not attempted in most cases, nerve
reanastomosis may also be considered.

Our case involved surgical treatment of a sacral penetrating in-
jury caused by a metallic pipe. More particularly, the reported
penetrating injury was through the anus, rectum, sacrum, and
lower back. Since sacral penetrating injury is generally accompa-
nied by organ damage due to the anatomical location, a careful
examination of accompanying pelvic organ injuries such as rec-
tum and vascular system injuries along with a suitable surgical
method are required. In particular, multidisciplinary treatment is
recommended to safely remove the foreign body and minimize
complications and neurological sequelae.
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