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Introduction: Recent advances in diagnostic imaging techniques have led to an increasing number of case reports
of segmental arterial mediolysis (SAM). However, reports of abnormalities associated with SAM of abdominal
organs, including the bowel, are limited. SAM, a rare vascular disease that causes spontaneous intra-abdominal
bleeding, including shock and intestinal ischemia, has been reported to be associated with high mortality, but it
has not been reported to coexist with rectal cancer.

Case presentation: A 74 year-old male was referred to our hospital with a rectal cancer and he was admitted for
further examination. Computed tomography angiography (CTA) revealed dissection and aneurysm in the celiac
artery, superior mesenteric artery (SMA), and the inferior mesenteric artery were dilated, leading to a diagnosis
of SAM.

Clinical discussion: Surgery for rectal cancer requires cutting the inferior mesenteric artery. The risk of bleeding
during surgery increases when SAM is associated with the inferior mesenteric artery. The radical surgery for
rectal cancer was executed without complications, including significant bleeding. This was achieved through
careful management of SAM, meticulous control of blood pressure throughout the surgical procedure, and the
delicate treatment of the SMA. A pathological diagnosis of the resected inferior mesenteric artery at the time of
radical surgery was performed, and a definitive diagnosis of SAM was made.

Conclusion: We present a first known case in which high anterior resection was successfully performed for rectal
cancer complicated by SAM. The relationship between cancer and SAM is unclear and further case accumulation
is needed.

1. Introduction 2. Case presentation

Segmental arterial mediolysis (SAM) is a rare, non-inflammatory, A 74-year-old man without a significant medical history was diag-

non-atherosclerotic disease of unknown etiology characterized by
degeneration of the affected vascular mid-layer. Degeneration of the
lining of blood vessels causes susceptibility to vessel dissection, hem-
orrhage and ischemia [1,2]. SAM was first reported by Slavin in 1976
[1]. The exponential increase in the use of computed tomography (CT)
and magnetic resonance imaging (MRI) has led to early diagnosis of
asymptomatic patients with SAM. This report describes a case of rectal
cancer diagnosed with SAM by preoperative three-dimensional
computed tomography angiography (CTA).

nosed with rectal cancer at a local clinic and was referred to our hospital
for further work-up and treatment of rectal cancer. There was no history
of previous illnesses. Abdominal examination revealed normal findings,
and the laboratory data indicated no abnormal values. Colonoscopy
findings revealed a 60-mm type 2 lesion observed in the RS. He was
diagnosed with advanced rectal adenocarcinoma with lymph node
metastasis (N1) and no distant metastasis (MO0). A preoperative three-
dimensional CTA scan incidentally revealed dissection and aneurysm
in the celiac artery and superior mesenteric artery, and the inferior
mesenteric artery was dilated, leading to a diagnosis of SAM (Figs. 1, 2).
In recent years, it has been reported that asymptomatic SAM has been
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Fig. 1. Abdominal computed tomography angiography scan.
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a: CTA of the abdomen: Pseudoaneurysm of superior mesenteric artery observed by three-dimensional computed tomography angiography (arrow).

b: CTA of the abdomen shows pseudoaneurysm (arrow) of the celiac artery.

Fig. 2. Virtual enema image and Abdominal computed tomography angiography scan.
The green part represents the tumor, and the inferior mesenteric artery expands from the middle and an aneurysm is recognized (arrow). (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of this article.)

treated conservatively and is doing well [3,4]. Preoperative examination
revealed that the SMA (superior mesenteric artery) was complicated by
an aneurysm. The patient was finally diagnosed with rectal cancer with
SAM (T4aN1MO, Stage III). The feeding artery for rectal cancer is the
IMA, and the IMA must also be ligated when rectal cancer is resected.
Recognizing the concurrent presence of SAM in the celiac artery,
SMA, and IMA, it was concluded that there existed a heightened risk of
intraoperative bleeding. Subsequent to obtaining informed consent from
both the patient and their family, a radical surgery was scheduled. High
anterior resection was performed with the external approach to mobilize
the sigmoid colon and rectum. In this case, SAM decided to be treated
conservatively, without interventional radiology and surgery. Blood

pressure was controlled below 150 mmHg during surgery. We confirmed
the color tone of the small intestine and confirmed that there was no
decrease in intestinal blood flow due to dissection of the SMA. Move-
ment of the small bowel was performed carefully to avoid aneurysm
rupture caused by injury. The operative time was 184 min, intra-
operative blood loss was 180 ml, and no immediate or late complications
including intra-abdominal hemorrhage were observed. Pathological
examination was performed on resected IMA and rectal cancer. IMA
shows evidence of mucodegeneration of the media, cleft formation be-
tween the media and adventitia, and mucosal degeneration between the
media and adventitia on mucus staining (Fig. 3). Based on the above,
SAM was diagnosed. The resected specimen found an ulcerative type 2
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Fig. 3. A. Disruption of the smooth muscle in the media (arrowheads) with associated mucoid intimal changes. (H&E, 400x).
B. Mucous staining reveals mucosal degeneration in the intima (*) and between the media and adventitia (arrowhead) (alcian blue staining, 400x). (For inter-
pretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

Fig. 4. Pathological specimen.
A type 2 lesion is found in the center of the specimen.

tumor measuring 67 x 45 mm (Fig. 4). The pathological examination
revealed that the type2 tumor invaded beyond the serosa layer (T4a).
We identified 28 lymph nodes harvested, it did reveal one lymph node
metastasis. Subsequently, the patient was classified as having Stage III
(T4aN1MO) rectal cancer. The postoperative clinical course was favor-
able, and the patient was discharged on the 13th day after surgery. The
patient did not wish to receive adjuvant chemotherapy. The patient
remained stable and healthy, with no evidence of rectal cancer recur-
rence, eight months after surgery. In addition, there were no symptoms
of SAM and no intra-abdominal bleeding such as aneurysm rupture was
observed.
This work has been reported in line with the SCARE criteria [5].

3. Discussion

In recent years, with the development of diagnostic imaging, SAM

has become widely recognized [6]. Although the relationship between
cancer and SMA is unclear, there are no case reports of rectal cancer with
SAM. It was reported that the most common abdominal artery associated
with SAM (143 cases) was the superior mesenteric artery (53 %), fol-
lowed by hepatic artery (45 %), celiac artery (36 %), renal artery (26 %),
and the splenic artery (25 %) [7]. We searched for the keywords
“Segmental arterial mediolysis” and “colorectal cancer” in PubMed
found no case. Moreover, we searched for the keywords “Segmental
arterial mediolysis” and “rectal” found one case. This case was the first
known reported case of intra-abdominal hemorrhage with segmental
arterial mediolysis requiring emergent hemicolectomy [8].

The gold standard for diagnosis of SAM is a pathological finding
involving injurious and reparative phases in the arterial lesions of the
surgical specimens [1,2]. These injurious states include mediolysis,
formation of arterial gaps, and separation of the outer media, there is no
evidence of inflammation and ischemia [9,10]. However, with the rapid
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progress of CTA, the number of cases diagnosed as SAM is increasing as a
result of a combination of diagnostic imaging and clinical criteria [7].
Our case was diagnosed as SAM based on combined imaging and path-
ologic findings.

Clinical manifestations of SAM range from abdominal pain to acute
intra-abdominal hemorrhage or organ ischemia [11]. Although the
prognosis remains unclear, abdominal visceral aneurysm rupture has a
poor prognosis, and the mortality rate is reported to be 25 % for splenic
artery rupture, 35 % for hepatic artery rupture, and 50 % for pan-
creaticoduodenal artery rupture [12]. Regarding prognosis, a median
follow-up period of 3 years using CTA has been reported. That report
indicated that segmental arterial mediolysis lesions may resolve or
remain unchanged in SMA [13] [14]. The relationship between SAM and
rectal cancer is unclear, and it will be important to accumulate more
cases in the future. The feeding artery for rectal cancer is IMA, resection
of the IMA is required for curative resection for rectal cancer. The tissue
of IMA combined with SAM is extremely fragile, and caution is required
as the blood vessels may rupture at any time. We were able to maintain
intraoperative blood pressure below 150 mmHg and treat IMA gently,
and safely performed the surgery. The mortality rate associated with
open surgery for SAM is documented at 25 %. However, there have been
no reported instances of bleeding from ligated and dissected SAM vessels
[6]. Since there has been no report of SAM complication in the arteries
feeding colorectal cancer, further accumulation of cases is necessary.

This case was diagnosed with SAM by 3D CTA performed before
surgery for rectal cancer. He underwent radical surgery for rectal cancer
and was discharged without postoperative complications. We report a
first case of successful rectal cancer surgery complicated with SAM.

Consent for publication

Written informed consent was obtained from the patient for publi-
cation and any accompanying images. A copy of the written consent is
available for review by the Editor-in-Chief of this journal on request.
Ethical approval

Ethical approval for this study (Ethical Committee 16-032) was
provided by the Ethical Committee Teikyo University, Tokyo, Japan on
23 August 2016.
Funding

This work was supported by JSPS KAKENHI Grant Number JP
22K08784 and ACRO Research Grants of Teikyo University.

Author contribution
assistance:

Surgical TH, KN; manuscript preparation: HO;

International Journal of Surgery Case Reports 116 (2024) 109418

supervision: YK, TF and YS. All the authors read and approved the final
manuscript.

Guarantor
Tamuro Hayama.
Conflict of interest statement

The authors declare no conflicts of interest associated with this
manuscript.

Data availability

All available data supporting our findings are listed in the tables
which are shown in the manuscript. Thus, our conclusions can be
ascertained from the published data.

References

[1] R.E. Slavin, J.C. Gonzalez-Vitale, Segmental mediolytic arteritis: a clinical
pathologic study, Lab. Investig. 35 (1) (1976) 23-29.

[2] R.E. Slavin, K. Saeki, B. Bhagavan, A.E. Maas, Segmental arterial mediolysis: a
precursor to fibromuscular dysplasia? Mod. Pathol. 8 (3) (1995) 287-294.

[3] R.E. Slavin, Segmental arterial mediolysis: course, sequelae, prognosis, and
pathologic-radiologic correlation, Cardiovasc. Pathol. 18 (6) (2009) 352-360.

[4] M. Shimohira, H. Kondo, Y. Ogawa, H. Kawada, M. Koganemaru, O. Ikeda, et al.,
Natural history of unruptured visceral artery aneurysms due to segmental arterial
mediolysis and efficacy of transcatheter arterial embolization: a retrospective
multiinstitutional study in Japan, AJR Am. J. Roentgenol. 216 (3) (2021) 691-697.

[5] C. Sohrabi, G. Mathew, N. Maria, A. Kerwan, T. Franchi, R.A. Agha, The SCARE
2023 guideline: updating consensus Surgical CAse REport (SCARE) guidelines, Int.
J. Surg. 109 (5) (2023) 1136-1140.

[6] M. Shenouda, C. Riga, Y. Naji, S. Renton, Segmental arterial mediolysis: a
systematic review of 85 cases, Ann. Vasc. Surg. 28 (1) (2014) 269-277.

[7] N. Skeik, S.L. Olson, G. Hari, M.L. Pavia, Segmental arterial mediolysis (SAM):
systematic review and analysis of 143 cases, Vasc. Med. 24 (6) (2019) 549-563.

[8] D.S. Rengstorff, E.L. Baker, J. Wack, L.F. Yee, Intra-abdominal hemorrhage caused
by segmental arterial mediolysis of the inferior mesenteric artery: report of a case,
Dis. Colon Rectum 47 (5) (2004) 769-772.

[9] J.C. Baker-LePain, D.H. Stone, A.N. Mattis, M.C. Nakamura, K.H. Fye, Clinical
diagnosis of segmental arterial mediolysis: differentiation from vasculitis and other
mimics, Arthritis Care Res (Hoboken) 62 (11) (2010) 1655-1660.

[10] J.W. Olin, H.L. Gornik, J.M. Bacharach, J. Biller, L.J. Fine, B.H. Gray, et al.,
Fibromuscular dysplasia: state of the science and critical unanswered questions: a
scientific statement from the American Heart Association, Circulation 129 (9)
(2014) 1048-1078.

[11] S.G. Naidu, C.O. Menias, R. Oklu, R.S. Hines, K. Alhalabi, G. Makar, et al.,
Segmental arterial mediolysis: abdominal imaging of and disease course in 111
patients, AJR Am. J. Roentgenol. 210 (4) (2018) 899-905.

[12] J.C. Stanley, T.W. Wakefield, L.M. Graham, W.M. Whitehouse Jr., G.B. Zelenock, S.
M. Lindenauer, Clinical importance and management of splanchnic artery
aneurysms, J. Vasc. Surg. 3 (5) (1986) 836-840.

[13] M. Michael, U. Widmer, S. Wildermuth, A. Barghorn, S. Duewell, T. Pfammatter,
Segmental arterial mediolysis: CTA findings at presentation and follow-up, AJR
Am. J. Roentgenol. 187 (6) (2006) 1463-1469.

[14] AX. Pillai, S.I. Igbal, R.W. Liu, N. Rachamreddy, S.P. Kalva, Segmental arterial
mediolysis, Cardiovasc. Intervent. Radiol. 37 (3) (2014) 604-612.


http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0005
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0005
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0010
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0010
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0015
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0015
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0020
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0020
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0020
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0020
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0025
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0025
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0025
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0030
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0030
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0035
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0035
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0040
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0040
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0040
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0045
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0045
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0045
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0050
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0050
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0050
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0050
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0055
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0055
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0055
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0060
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0060
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0060
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0065
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0065
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0065
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0070
http://refhub.elsevier.com/S2210-2612(24)00199-8/rf0070

	A case of rectal cancer complicated with segmental arterial mediolysis (SAM) safely treated with curative resection - A cas ...
	1 Introduction
	2 Case presentation
	3 Discussion
	Consent for publication
	Ethical approval
	Funding
	Author contribution
	Guarantor
	Conflict of interest statement
	Data availability
	References


