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INTRODUCTION:  Mesenteric  hematoma  is  a  rare  condition  caused  by  bleeding  localized  in the  mesenteric
vascular  tree.  This  is a first  report  of  spontaneous  mesenteric  hematoma  caused  by rivaroxaban.
PRESENTATION  OF  CASE:  The  patient  was  a 71-year-old  man  who  had taken  rivaroxaban  for  paroxysmal
atrial  fibrillation.  He  had  experienced  abdominal  pain  and  diarrhea  for the prior  3  days.  He  had  little
melena  and  was  referred  to our institute.  He presented  with  hypotension  on  arrival.  Computed  tomogra-
phy  (CT)  revealed  a 10 cm  mass  in the  mesentery  of the  sigmoid  colon  with  extravasation.  Active  bleeding
from  the  sigmoid  colic  arteries  was  embolized  with  angiography  on  the  day  of  admission.  On  the  second
day,  we  operated  on the  patient.  We  detected  200  mL  of  bloody  ascites  accumulated  in  the  abdomen.  The
serosa  of  the  sigmoid  colon  was ruptured  along  the  tenia  due  to  the  compression  of  the  hematoma  in the
mesentery.  The  sigmoid  colon  was  resected  and  a descending  colostomy  was  reconstructed.  Operative
and  pathological  findings  did  not  reveal  the  cause  of  bleeding.  We  finally  diagnosed  the  patient  with
spontaneous  mesenteric  hematoma  associated  with  rivaroxaban.
DISCUSSION:  Previous  reports  of  mesenteric  hematoma  with  anticoagulant  were  associated  with  warfarin.

Since  rivaroxaban  is  not  affect  to  the value  of  prothrombin  time  (PT)  and  activated  partial  thromboplas-
tin  time  (APTT)  and  mesenteric  hematoma  presents  non-specific  symptoms,  it  is  difficult  to  diagnose
mesenteric  hematoma  in  the  patients  taking  rivaroxaban.
CONCLUSION:  It is  important  to keep  in mind  that mesenteric  hematoma  is one  of  the  critical  complications
in  patients  taking  rivaroxaban.

©  2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Mesenteric hematoma is a rare condition caused by localized
leeding in the mesenteric vascular tree of a bowel segment. It
ccurs as a direct result of abdominal trauma [1]. Non-traumatic
esenteric hematoma is associated with mesenteric vascular
isease. Spontaneous mesenteric hematoma is diagnosed as a
ematoma that does not satisfy these clinical or pathological

Abbreviations: PT, prothrombin time; PT-INR, prothrombin time-international
ormalized ratio; APTT, activated partial thromboplastin time; CT, computed
omography; IVR, interventional radiography; LCA, left colic artery; SRA, superior
ectal artery; DOAC, direct oral anticoagulant.
∗ Corresponding author.
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features and is potentially associated with collagen diseases, anti-
coagulants, and other diseases such as Crohn’s disease [2,3].

Here, we present a case of mesenteric hematoma in a patient
who had been taking rivaroxaban, a direct inhibitor of Factor
Xa. The cases of spontaneous mesenteric hematoma associated
with anticoagulant previously reported were mainly caused by
warfarin [4–7]. To our knowledge, this case is first report of mesen-
teric hematoma associated with rivaroxaban. This work has been
reported according to CARE guidelines 2016 [8].

1.1. Presentation of case

The patient was a 71-year-old man  with paroxysmal atrial fibril-
lation. He had taken rivaroxaban for anticoagulation and had been
experiencing diarrhea for the prior 3 days. He had no history of

abdominal trauma. The practitioner initially diagnosed the patient
with enterocolitis. However, he had melena and was referred to
our institution. The patient showed lower abdominal swelling and
slight rebound tenderness. Hematoma was not confirmed in the

roup Ltd. This is an open access article under the CC BY-NC-ND license (http://

https://doi.org/10.1016/j.ijscr.2018.02.008
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2018.02.008&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:hrnkths@med.u-toyama.ac.jp
mailto:bando@saiseikai-toyama.jp
mailto:soshi74@yahoo.co.jp
mailto:shimitetsu@gmail.com
mailto:okumura@med.u-toyama.ac.jp
mailto:fjt@med.u-toyama.ac.jp
https://doi.org/10.1016/j.ijscr.2018.02.008
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  OPEN  ACCESS
34 K. Hirano et al. / International Journal of Surgery Case Reports 44 (2018) 33–37

F
C ith a 

w

a
o
a
r
n
c
t
a

a
l
e
a

i

ig. 1. Computed tomography findings.
omputed tomography revealed a low-density mass close to the sigmoid colon, w
ere  confirmed in the mass (arrows).

bdominal wall. The patient had no clinical symptoms of bowel
bstruction. We  could not confirm the presence of melena when he
rrived at our hospital. His blood pressure was 67/47 mmHg, heart
ate 96 bpm, and body temperature 38.4 ◦C. Initial blood exami-
ations showed a hemoglobin level of 9.3 g/dL, white blood cell
ount of 13900/�L, platelet count of 143 × 103/�L, C-reactive pro-
ein level of 5.0 mg/dL, PT of 53.5%, PT- INR of 1.4, APTT of 47.6 s,
nd bleeding time of 4 min.

Contrast-enhanced CT showed a low-density round mass with
 maximum diameter of 10 cm adjacent to the sigmoid colon. The
umen of the sigmoid colon became narrow due to the mass. Small
xtravasations were confirmed in the mass. Abdominal fluid was

ccumulated around the spleen and was still expanding (Fig. 1).

We  initially diagnosed the patient with intraabdominal bleed-
ng from the sigmoid arteries and obstruction of sigmoid colon due
10 cm diameter, and ascites accumulated around the spleen. Small extravasations

to the mass. Emergency IVR was  performed on the day of admis-
sion. Sigmoid arteriography revealed small active bleeding, and
embolization was performed in the sigmoid arteries while pre-
serving the left colic artery (LCA) and superior rectal artery (SRA)
(Fig. 2).

The operation was  performed on the second hospital day. During
surgery, 200 mL  of bloody ascites were found in the abdomen. A
10 × 8 cm hematoma was  located in the mesentery of the sigmoid
colon. The sigmoid colon was  compressed by the hematoma and
the anterior serosa of the sigmoid colon was  ruptured along the
tenia. The bleeding from the ruptured serosa was  halted (Fig. 3).

The mesentery of the sigmoid colon was  resected close to the

wall of the colon. Then, the sigmoid colon was  resected while pre-
serving the LCA and SRA since the marginal arteries of sigmoid colon
were occluded with IVR. A descending colostomy was constructed.
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Fig. 2. Interventional radiography findings.
Angiography from the inferior mesenteric artery revealed small extravasations in the region of the sigmoid colic arteries (arrows). The sigmoid colic arteries were embolized
while  preserving the left colic artery and superior rectal artery and the extravasations disappeared (b).

Fig. 3. Intraoperative findings and specimens.
During surgery, 200 mL  of bloody ascites were found to be accumulated in the abdomen. The serosa of the sigmoid colon was ruptured without active bleeding (a). The
hematoma was  localized in the mesentery of the sigmoid colon and the anterior serosa was ruptured due to the compression of the hematoma (b, c).
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nti-coagulation was re-started at post-operative day (POD) 1 and
ivaroxaban was started at POD 3. The patient was  discharged on
ostoperative day 16 with no significant complications.

The resected specimen indicated hematoma in the mesentery
Fig. 3b, c). The mucosa had collapsed partially and bleeding was
ound in the colon wall. The etiology of bleeding was not diagnosed
y histopathological findings.

. Discussion

Mesenteric hematoma is a rare clinical condition directly
aused by abdominal trauma, including postoperative complica-
ions. Non-traumatic cases are associated with mesenteric vascular
iseases such as aneurysm and vasculitis. Spontaneous mesenteric
ematoma is diagnosed if these clinical or pathological findings are
ot confirmed. Spontaneous mesenteric hematoma is potentially
aused by anti-coagulation therapy, connective tissue diseases such
s Ehlers-Danlos syndrome, and other diseases including Crohn’s
isease and incarcerated inguinal hernia [2,3]. The responsible
essels are mostly the superior mesenteric arteries. Suzuki et al.
ublished a review of 36 spontaneous mesenteric hematoma cases

n Japan. The locations of the hematomas were the superior mesen-
eric artery (61%), inferior mesenteric artery (19%), and unknown
rigin (19%), respectively [9]. In the present case, angiography
evealed active bleeding from the peripheral arteries of the sigmoid
olic artery and no aneurysms in the responsible region. Pathologi-
al findings also suggested no significant lesions capable of causing
esenteric hematoma. We  finally diagnosed the patient with spon-

aneous mesenteric hematoma in the sigmoid colon, which was
otentially caused by anti-coagulation therapy.

Mesenteric hematoma presents with non-specific symptoms:
bdominal pain, vomiting, abdominal masses, diarrhea, and
elena. Increasing bleeding can lead to hypotension [2,9,10]. In

he present case, the patient presented with diarrhea and melena.
he hematoma compressed the sigmoid colon and occluded the
umen. The extension of the colon caused rupture of the serosa and

ucosa. The patient then presented with melena and intraabdom-
nal bleeding.

Mesenteric hematoma can be treated with non-operative meth-
ds if the hemorrhage can be controlled [10]. In contrast, in the
resent case, the patient had hypotension, intraabdominal bleed-

ng, and bowel obstruction and underwent surgical resection of the
ntestine. Angiography is also useful for the diagnosis of the origin
f bleeding and prevention or alleviation of hypotension.

In the present case, the patient used rivaroxaban for paroxys-
al  atrial fibrillation. Warfarin, a vitamin K antagonist, is available

or the prevention of ischemic stroke in patients with atrial fibril-
ation. However, warfarin is affected by multiple foods, drug, and
harmacogenomic interactions and requires maintenance within
herapeutic INR. In recent years, direct oral anticoagulants (DOACs),
ncluding apixaban, edoxaban, rivaroxaban, and dabigatran, have
ecome available for anticoagulation therapy. The patient in this
ase used rivaroxaban, which was a direct inhibitor of Factor Xa. In
he J-ROCET AF study, which evaluated the safety of rivaroxaban
ompared to warfarin in Japanese people, the rate of gastroin-
estinal bleeding in the rivaroxaban group (1.1%) tended to be
ower than that in the warfarin group (2.3%). No cases of critical
astrointestinal or intraabdominal bleeding were reported [11].
revious reports regarding mesenteric hematoma or intralumi-
al hematoma due to warfarin are scarce [4–7]. On the other
and, mesenteric hematoma associated with rivaroxaban are not

eported yet. In warfarin-associated mesenteric hematoma, INR
alues were higher than the therapeutic range in previous reports.
owever, since DOACs do not affect PT and APTT, it is difficult

o diagnose mesenteric hematoma when patients taking DOAC
PEN  ACCESS
rgery Case Reports 44 (2018) 33–37

experience non-specific abdominal symptoms. The patient in the
present case was initially diagnosed with enterocolitis. Since he
presented with hypotension and little melena, CT was performed
and he was diagnosed with mesenteric hematoma. It is difficult but
important to diagnose mesenteric hematoma before the patient
presents with hypotension. Rivaroxaban is associated with fewer
bleeding complications than warfarin. However, it is important to
keep in mind that mesenteric hematoma is one of the critical com-
plications in patients with non-specific abdominal symptoms who
have been exposed to rivaroxaban.

3. Conclusion

Mesenteric hematoma is a rare clinical condition with non-
specific symptoms and a potential critical complication in patients
taking rivaroxaban. It is important to diagnose mesenteric
hematoma before patients present with a severe clinical state, such
as bowel obstruction or hypotension.

Conflict of interests

All authors declare that we  have no conflict of interests.

Sources of funding

None.

Ethical approval

The ethical approval has been obtained in our institute.

Informed consent

We  obtained the written consent for publication this report from
the patient.

Author contribution

HK managed the patient and wrote this manuscript. BT, OS, and
ST supported the operation and the treatment of the patient. OT
helped in drafting the manuscript. FT totally supervised this case
report. All authors read and approved the final manuscript.

Guarantor

Katsuhisa Hirano

Acknowledgement

None.

References

[1] T. Kubota, K. Mizokami, M.  Shimaguchi, H. Katagiri, K. Okumura, K.
Yoshikawa, T. Sakamoto, A occult transverse laceration with only mesenteric
hematoma: no free air, no ascitic fluid, no bowel thickening in CT do not give
us  a guarantee in which surgically important bowel injury is absent, HSOA J.
Emerg. Med. Trauma Surg. Care 3 (2016) 015.

[2] V.S. Kappikeri, K. Akshay, I. Vinayak, Haematoma in the mesentery of terminal
ileum and intramural haematoma of caecum, ascending colon with
hemoperitoneum due to abdominal massage, RGUHS Med. Sci. 7 (2017)
38–39.

[3] D. Shikata, H. Nakagomi, A. Takano, T. Nakagomi, H. Watanabe, M.  Maruyama,
H.  Nakada, A. Yamamoto, K. Furuya, M.  Hada, Y. Miyasaka, M.  Omata, T.

Oyama, Report of a case with a spontaneous mesenteric hematoma that
ruptured into the small intestine, Int. J. Surg. Case Rep. 24 (2016) 124–127.

[4] R. Chaiteerakij, S. Treeprasertsuk, V. Mahachai, P. Kullavanijaya,
Anticoagulant-induced intramural intestinal hematoma: report of three cases
and  literature review, J. Med. Assoc. Thail. 91 (2008) 1285–1290.

http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0020


 –  O
l of Su

[

[

O
T
p
c

CASE  REPORT
K. Hirano et al. / International Journa

[5] M.  Bekheit, M.  AlaaSallam, P.A. Khafagy, R. Corder, K. Katri, Non-traumatic
intramural hematomas in patients on anticoagulant therapy: report of three
cases and overview of the literature, Afr. J. Emerg. Med. 4 (2014) e1–e4.

[6] C.M. Ou Yang, T.F. Hsiao, Y.H. Chou, J.S. Chang, T.H. Chen, Spontaneous
intramural small-bowel hematoma due to a rare complication of warfarin
therapy: report of two cases, J. Acute Med. 4 (2014) 45–48.

[7] M.  Moftah, R. Cahill, S. Johnston, Spontaneous sublingual and intramural

small-bowel hematoma in a patient on oral anticoagulation, Gastroenterol.
Insights 4 (2012) 73–75.

[8] R.A. Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, S. The SCARE
Group, The SCARE Statement: consensus-based surgical case report
guidelines, Int. J. Surg. (34) (2016) 180–186.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
rgery Case Reports 44 (2018) 33–37 37

[9] T. Iwata, Y. Muto, A. Hokama, K. Kurihara, Y. Sho, M. Miyagi, M.  Matayoshi,
Mesenteric hematoma of the sigmoid colon: a case report and a review of the
literature in Japan, Rukyu Med. J. 8 (2) (1985) 73–80.

10] S.G. Parker, J.N. Thompson, Spontaneous mesenteric hematoma; diagnosis
and  management, BMJ  Case Rep. (August) (2012), http://dx.doi.org/10.1136/
bcr-2012-006624, published online.

11] M.  Hori, M. Matsumoto, N. Tanahashi, S. Momomura, S. Uchiyama, S. Goto, T.
Izumi, Y. Koretune, M.  Kajikawa, M.  Kato, H. Ueda, K. Iwamoto, M. Tajiri,
Rivaroxaban vs. warfarin in Japanese patients with atrial fibrillation – the
J-ROCKET AF study –, Circ. J. 76 (2012) 2014–2111.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0045
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
dx.doi.org/10.1136/bcr-2012-006624
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30036-1/sbref0055
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Spontaneous mesenteric hematoma of the sigmoid colon associated with rivaroxaban: A case report
	1 Introduction
	1.1 Presentation of case

	2 Discussion
	3 Conclusion
	Conflict of interests
	Sources of funding
	Ethical approval
	Informed consent
	Author contribution
	Guarantor
	Acknowledgement
	References


