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So Ra Ahn, MD'

, Joo Hyun Lee, MD* ™, Sang Hyun Seo, MD*““, Chan Yong Park, MD*

'Department of Trauma Surgery, Wonkwang University School of Medicine, lksan, Korea
’Department of Surgery, Wonkwang University School of Medicine, lksan, Korea

*Department of Radiology, Wonkwang University School of Medicine, Iksan, Korea

*Division of Trauma Surgery, Department of Surgery, Seoul National University Hospital, Seoul, Korea

Received: April 5, 2023
Revised: May 18, 2023
Accepted: May 25, 2023

Correspondence to

Chan Yong Park, MD

Division of Trauma Surgery,
Department of Surgery, Seoul National
University Hospital, 101 Daehak-ro,
Jongno-gu, Seoul 03080, Korea

Tel: +82-2-2072-2817

Email: trauma-park@naver.com

Mesenteric injury occurs rarely in cases associated with blunt abdominal trauma. Despite its low in-
cidence, mesenteric injury can lead to fatal outcomes such as hypovolemic shock due to hemoperito-
neum or sepsis due to intestinal ischemia, or perforation-related peritonitis. For mesenteric injuries,
especially those involving massive bleeding, intestinal ischemia, and perforation, the standard treat-
ment is surgery. However, in the case of operative management, it should be borne in mind that
there is a possibility of complications and mortality during and after surgery. The usefulness of
transcatheter arterial embolization (TAE) is well known in solid organs but is controversial for mes-
enteric injury. We present a 75-year-old man with mesenteric injury due to blunt abdominal trauma.
Initial abdominal computed tomography showed no hemoperitoneum, but a mesenteric contusion
and pseudoaneurysm with a diameter of 17 mm were observed near the origin of the superior mes-
enteric artery. Since there were no findings requiring emergency surgery such as free air or intestinal
ischemia, it was decided to perform nonoperative management with TAE using microcoils in hybrid
emergency room system. TAE was performed successfully, and there were no complications such as
bleeding, bowel ischemia, or delayed bowel perforation. He was discharged on the 23rd day after ad-
mission with percutaneous catheter drainage for drainage of mesenteric hematoma. The authors be-
lieve that treatment with TAE for highly selected elderly patients with mesenteric injuries has the
positive aspect of minimally invasive management, considering the burden of general anesthesia

and the various avoidable intraoperative and postoperative complications.
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INTRODUCTION

Mesenteric injuries caused by blunt trauma occur infrequently,
appearing in about 1% to 5% [1-3]. However, it can cause
life-threatening hemorrhage, bowel ischemia, and perforation,
and is of great clinical importance [4,5]. Surgery is the standard
of treatment for mesenteric injuries, particularly those involving
massive bleeding, bowel ischemia, and perforation. [6,7]. Howev-
er, in the case of operative management, it should be borne in
mind that there is a possibility of complications and mortality
during and after surgery [8]. The usefulness of transcatheter arte-
rial embolization (TAE) is well known in solid organ injuries
such as liver, spleen, and kidney, but less attention has been paid
to mesenteric injuries [9]. The authors are to report a case of suc-
cessful nonoperative management with TAE for a 75-year-old
male patient with mesenteric injury with pseudoaneurysm due
to blunt trauma. According to the medical history, the patient
underwent open abdominal surgery for gastric cancer, and is tak-
ing antiplatelet drugs after stent insertion due to myocardial in-
farction.

CASE REPORT

A 75-year-old man complained of abdominal pain as a result of a
traffic accident while driving. The patient was diagnosed with
mesenteric vascular injury on abdominal computed tomography
(CT) performed at the previous hospital and was transferred to
Wonkwang University Hospital Regional Trauma Center (Iksan,
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Korea) for surgical treatment. The patient was immediately ad-
mitted to hybrid emergency room system (HERS) and treated by
a trauma team including an interventional radiologist. The pa-
tient's Glasgow Coma Scale was 15 and initial vital signs were sta-
ble (blood pressure 148/84 mmHg and pulse 69 beats/min). The
initial hemoglobin level was 11.5 g/dL, and 1 U of universal O+
packed red blood cells were transfused immediately after admis-
sion. His medical history revealed that he underwent open sur-
gery for gastric cancer and was taking an antiplatelet drug (clopi-
dogrel) after a coronary artery stent was inserted due to myocar-
dial infarction. Abdominal CT performed at the previous hospi-
tal did not show a hemoperitoneum, and a mesenteric contusion
and pseudoaneurysm with a diameter of 17 mm were found near
the origin of the superior mesenteric artery (SMA) (Fig. 1). There
were no findings requiring emergency surgery such as free air or
intestinal ischemia. Without the need to move the patient to an-
other room, CT was performed at HERS to check for injuries to
other body regions, and then a treatment plan was decided. Inju-
ry to other body regions was not observed, but the size of the
pseudoaneurysm increased to about 20 mm (Fig. 2). The patient
was hemodynamically stable and there were no findings sugges-
tive of bowel ischemia or perforation, so it was decided to per-
form TAE in HERS. Angiography revealed a pseudoaneurysm of
about 20 mm in size, which occurred in the injured area of the
SMA wall, about 100 mm from the SMA root, and embolization
using detachable coils (Interlock, Boston Scientific; Concerto,
Medtronic) was performed for a pseudoaneurysm. Also feeding
artery was embolized by two Interlocks (Fig. 3).

Fig. 1. A computed tomography scan performed at a previous hospital shows a pseudoaneurysm that occurred proximal to the superior mesen-
teric artery (SMA). A saccular pseudoaneurysm of about 17 mm in size was seen near the SMA root (arrows), and a hematoma was observed near
the mesentery. (A) Axial view. (B) Coronal view.
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Fig. 2. In the follow-up computed tomography scan, the size of the pseudoaneurysm increased to 20 mm (arrows). The amount of mesenteric he-

matomas was also increased. (A) Axial view. (B) Coronal view.
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Fig. 3. Angiography of the superior mesenteric artery (SMA). (A) Angiography showed a pseudoaneurysm branching directly from the SMA (ar-
row). (B) Embolization using detachable coils (Interlock, Boston Scientific; Concerto, Medtronic) was performed for a pseudoaneurysm (arrow).

Also, feeding artery was embolized by two Interlocks (arrowhead).

Abdominal CT on the 4th day of admission showed no active
bleeding or pseudoaneurysm-related problems. An increase in
hematoma was observed in the mesentery (Fig. 4), but the pa-
tient's vital signs were stable and there was no decrease in hemo-
globin. Also, no findings such as free air or intestinal ischemia
were observed, and findings such as free air or bowel ischemia
were not observed. The patient's condition was closely moni-
tored, including periodic abdominal physical examinations. The
patient complained of abdominal discomfort despite the absence
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of fever and leukocytosis, so an abdominal CT was performed on
the 13th day of admission. Local fluid collection inside the mes-
entery was observed on CT, and percutaneous catheter drainage
(PCD) was performed (Fig. 5). The patient was discharged on
the 23rd day after admission without any complications. Abdom-
inal CT performed at an outpatient department at 3 weeks after
PCD showed a significant decrease in fluid, and PCD was re-
moved (Fig. 6).
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Fig. 4. Computed tomography performed on the 4th day of admission. (A) The coil was well bundled inside the pseudoaneurysm (arrow). (B) A
previously unseen localized hematoma (arrow) was newly observed. There was no evidence of active bleeding.

Fig. 5. Scans performed on the 13th day of hospitalization. (A) Computed tomography scan showed no significant change in hematoma volume. (B)
Percutaneous catheter drainage was performed.

Ethics statement

This study was approved by the Institutional Review Board of
Wonkwang University Hospital (No. WKUH 2022-03-028).
Written informed consent for publication of the research details
and clinical images were obtained from the patient.

DISCUSSION

Mesenteric injury rarely occurs in blunt abdominal trauma from
a traffic accident [1-3]. Despite its low incidence, mesenteric in-
jury can lead to lethal outcomes related to hypovolemic shock
due to hemoperitoneum, sepsis due to bowel ischemia, or perito-
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nitis due to perforation [4,5,10]. Therefore, abdominal injury
caused by high-energy trauma requires timely diagnosis and
treatment. However, delayed diagnosis sometimes occurs be-
cause such patients are often accompanied by multiorgan injury
or decreased or loss of consciousness due to traumatic brain inju-
ry or sedation. In particular, accurate diagnosis may be difficult
for patients with unstable vital signs [4,11].

In this case, we considered the possibility of adhesion around
the site of injury in the abdominal cavity because the patient had
undergone open abdominal surgery for gastric cancer a year and
a half ago. Since the damage is in the proximal part of the SMA, if
the adhesions are severe, it is difficult to quickly access the bleed-
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Fig. 6. Computed tomography scan performed 3 months after per-
cutaneous drainage catheter removal showed that all previously ob-
served hematomas had disappeared.

ing focus during open surgery, and blood loss may increase. In
addition, the patient was taking an antiplatelet drug (clopidogrel)
after coronary artery stent insertion due to myocardial infarction.
Therefore, additional difficulties related to bleeding control and
cardiac complications due to general anesthesia must be consid-
ered. Because this patient was hemodynamically stable and
showed no CT findings suggestive of bowel ischemia or perfora-
tion, it was decided to perform TAE instead of operative manage-
ment. Successful bleeding control using TAE contributed to re-
duce the risk of complications associated with general anesthesia
and surgery. However, surgery is known as the standard treat-
ment for mesenteric injury, and the implementation of TAE is
controversial [9]. In particular, surgery was the only treatment
option for cases with intestinal ischemia and perforation or mas-
sive bleeding leading to hypovolemic shock [3,6,7,10]. Usually,
OM for mesenteric injuries offers the advantage of providing rap-
id and definitive treatment. However, in the case of patients with
a history of open surgery, access to the surgical site may be diffi-
cult due to adhesions. In addition, in the case of the elderly, the
risk of general anesthesia due to medical history and intraopera-
tive and postoperative side effects due to anticoagulants adminis-
tration have become problems [8]. Therefore, radiological inter-
vention can be considered as an alternative to surgery for hemor-
rhage control only in highly selected cases [10,12].

In addition to HERS, we have a 24/7 radiological intervention
team (interventional radiologists and technologists). Therefore,
for patients with mesenteric injury who are hemodynamically
stable and have no evidence of peritonitis, including bowel isch-
emia and perforation, nonoperative management with immedi-

https://doi.org/10.20408/jti.2023.0018

JTI

ate TAE can be performed at HERS instead of moving to the op-
erating room for OM. In HERS, CT scan, interpretation, and an-
giography can be performed immediately without the need to
move the patient. Therefore, it is possible to control bleeding us-
ing TAE in highly selected patients, and even if there is a finding
that requires surgery, it can act as a bridge through hemostasis
during the preparation of the operating room [7,12]. It is difficult
to define the indications for NOM or predict the success of NOM
for mesenteric injury using CT findings alone, and there are very
few case reports of NOM performed for mesenteric injury with
active bleeding worldwide [9,13-15]. However, in patients who
are hemodynamically stable and have bleeding from the mesen-
teric artery but no serious bowel injury, as in this case, TAE can
be attempted cautiously. Also, even in this case, it is necessary to
prepare for surgical treatment in preparation for the possibility of
TAE failure. In addition, physical examination, hemodynamic
monitoring, and follow-up imaging tests should be repeated after
TAE to detect and resolve complications such as rebleeding, bow-
el ischemia, delayed bowel perforation, and fluid collection
[3,9,12]. Above all, careful observation should be performed with
the possibility of bowel ischemia always in mind. TAE for SMA
may be safer than for inferior mesenteric artery because of the
development of collateral vessels. However, TAE for SMA also
has the potential to cause ischemia [10,13]. Therefore, close
monitoring, physical examination and short-term follow-up CT
is needed to confirm bowel ischemia. In our trauma center, the
follow-up CT is taken the next day of TAE if bowel ischemia sus-
pected. If air bubbles are observed in the intestinal wall or free air
is found on CT, it can be evidence of bowel infarction, so surgical
treatment should be performed. Considering the burden of gen-
eral anesthesia and various intraoperative and postoperative
complications, NOM using TAE for mesenteric injury is positive
in terms of minimally invasive management. If more cases are
accumulated in the future, it is expected that indications for
NOM using TAE for mesenteric injury will be established.
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