
Vol.:(0123456789)1 3

Clinical Journal of Gastroenterology (2023) 16:397–401 
https://doi.org/10.1007/s12328-023-01766-1

CASE REPORT
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Abstract
This study aimed to demonstrate the effect of transcatheter arterial embolization (TAE) on hepatic segmental arterial medi-
olysis (SAM). The patient, a 68-year-old female, suddenly developed right upper abdominal pain in October 2021, which was 
initially relieved. However, she was rushed to a local hospital the next day when her abdominal pain recurred. An abdominal 
computed tomography scan suggested a ruptured hepatic aneurysm; therefore, she was transferred to our hospital and admit-
ted on the same day. On the first day after admission, she underwent emergency catheterization and N-butyl-2-cyanoacrylate 
(NBCA)/lipiodol embolization for an aneurysm in the hepatic S6. A multi-detector computed tomography on hospital day 8 
to probe for extrahepatic lesions revealed multiple beaded irregularities in the superior mesenteric and bilateral renal arteries. 
A head magnetic resonance angiography performed on the ninth day showed no aneurysms or irregularities. She did well 
after TAE, did not have rebleeding, and was discharged on hospital day 16. Rupture of an aneurysm associated with SAM 
occurs frequently in the colonic and gastroepiploic arteries, and rupture of a hepatic aneurysm is relatively rare. TAE hemo-
stasis was able to save the patient by preventing intraperitoneal bleeding caused by hepatic segmental arterial mediolysis.
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Abbreviations
SAM	� Segmental arterial mediolysis
TAE	� Transcatheter arterial embolization
CT	� Computed tomography
MRA	� Magnetic resonance angiography
Hb	� Hemoglobin
CA	� Celiac artery

Introduction

Segmental arterial mediolysis (SAM) was first proposed by 
Slavin et al. and it forms a lump [1–3]. The clinical charac-
teristics of SAM are as follows: (1) middle-aged and elderly 
people, (2) onset due to sudden intra-abdominal bleeding, 
(3) no underlying diseases, such as inflammatory changes 
or arteriosclerotic changes, and (4) irregular dilation and 

narrowing of arteries on angiography [4–8]. These features 
can be clinically diagnosed, even in the absence of patho-
logical findings. In addition, the colonic and gastroepiploic 
arteries are the most frequent sites of aneurysm rupture asso-
ciated with SAM, and rupture of hepatic aneurysms is rela-
tively rare [9]. Here, we report a rare case of intraperitoneal 
bleeding caused by SAM of the liver that was resolved by 
transcatheter arterial embolization (TAE) hemostasis.

Case report

A 68-year-old female with a history of meningioma pre-
sented with right upper quadrant pain. She had no family 
history and did not smoke or drink.

In October 2021, the patient experienced sudden upper 
right abdominal pain, which was initially relieved. The fol-
lowing day, the pain recurred, and the patient was trans-
ported by ambulance to a nearby doctor. Abdominal com-
puted tomography (CT) revealed rupture of the hepatic 
aneurysm; therefore, she was transferred to our hospital and 
hospitalized on the same day.
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Symptoms on admission

Her height was 156 cm, weight was 70.0 kg, body tempera-
ture was 37.9 ℃, blood pressure was 160/90 mmHg, and 
pulse was 100 beats/min. The patient had clear conscious-
ness, palpebral conjunctival anemia, and no bulbar con-
junctival yellowing. Her abdomen showed swelling, right 
hypochondral tenderness, and no rebound pain.

Medications taken at the time of referral were as follows: 
amlodipine besilate 5 mg/day, losartan potassium 50 mg/day, 
irsogladine maleate 4 mg/day, atorvastatin calcium hydrate 
10 mg/day, and ethyl icosapentate 900 mg/day.

Referral admission blood test (Table 1)

White blood cell count and C-reactive protein levels 
increased and hemoglobin (Hb) levels decreased to 9.2 g/dL. 
Elevation of transaminase levels was observed. No increase 
in hepatitis virus or tumor markers was observed. IgG and 
anti-nuclear antibody (ANA) levels were also negative.

Abdominal contrast‑enhanced CT and abdominal 
angiography (Fig. 1)

Abdominal contrast-enhanced CT was performed on the first 
day of hospitalization. A giant aneurysm was found in the 
liver S6, and intraperitoneal bleeding was also observed (Fig 
1a). Abdominal angiography revealed irregular celiac artery 

(CA). Arterial embolization was performed using N-butyl-
2-cyanoacrylate (NBCA) and lipiodol for the treatment of 
the giant aneurysm in S6 of the liver (Fig 1b). Since it was 
difficult to insert into the blood vessel distal to the aneu-
rysm, isolation was performed with NBCA, which reaches 
the periphery, without using a coil. Plain CT immediately 
after TAE showed lipiodol collection in the S6 aneurysm 
(Fig 1c), and angiography showed similar findings (Fig 1d).

Abdominal angiogram at admission 
and after long‑term follow‑up (Fig. 2)

Beaded irregular dilatation and narrowing were also 
observed in the superior mesenteric artery and bilateral renal 
arteries (Fig 2a). Approximately 1 year and 6 months later, 
there was no change in the resulting irregularity at the same 
site (Fig 2b).

Clinical course (Fig. 3)

Contrast-enhanced CT performed on the first day of hospi-
talization revealed a giant aneurysm at the S6 liver segment 
and intraperitoneal bleeding from the same site; therefore, 
emergency catheterization and transfusion of two unit of red 
blood cells were performed. After TAE, an increase in the 
inflammatory response was observed, and administration of 
antibiotics (CTRX1 g/day) was continued to prevent infec-
tion. Subsequently, the inflammatory reaction improved, and 

Table 1   Laboratory data on admission

PT prothrombin time, INR international normalized ratio, AT-III antithrombin-III, CRP C-reactive protein, PCT procalcitonin, AFP 
α-Fetoprotein, PIVKA-II Protein induced by vitamin K absence or antagonist-II, ANA anti-nuclear antibody, AMA2 anti-mitochondrial M2 anti-
body, MPO-ANCA myeloperoxidase-anti-neutrophil cytoplasmic antibodies, WBC white blood cell, RBC red blood cell, Plt platelet, Neutro neu-
trophil, Lymphocyte lymphocytes, Eosino eosinophils, TP total protein, Alb albumin, BUN blood urea nitrogen, ALP alkaline phosphatase, AMY 
amylase, LDH lactase dehydrogenase, AST aspartate aminotransferase, ALT alanine aminotransferase

Hematology Blood chemistry Viral marker

WBC 16.68/μL TP 6.2 g/dL HBsAg (–)
RBC 287×104/μL Alb 3.5 g/dL HCVAb (–)
Hb 9.2g/dL BUN 25 mg/dL Tumor marker
Hct 26.5 % Cr 0.82 mg/dL AFP 2 ng/mL
Plt 25.9×104/μL T-Bil 1.5 mg/dL PIVKA-II 20 mAU/mL
Neutro 80.8% D-Bil 0.5 mg/dL CEA 2.2 ng/mL
Lympho 12.4% ALP 59 U/L CA19-9 8 U/mL
Eosino 0.0% AMY 48 U/L sIL-2R 327 U/mL

Coagulation LDH 266 U/L Serological tests
PT 105.3% AST 174 U/L IgG 1063 mg/dL
INR 0.98 ALT 172 U/L ANA (–)
Fibrinogen 277 mg/dL γGTP 41 U/L AMA2 (–)
D-dimer 3.8 ug/mL CRP 1.172 mg/dL MPO-ANCA (–)
AT-III 107% PCT 0.09 ng/mL
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no rebleeding was observed. The patient was discharged on 
the 16th hospital day.

Discussion

In this case, SAM was diagnosed based on abdominal pain 
due to sudden intra-abdominal bleeding, and angiography 
and CT images of the vasculature which showed multiple 
arterial widening and narrowing irregularities in the abdomi-
nal cavity. Although the patient was undergoing treatment 

for hypertension and dyslipidemia, CT showed no clear 
progression of arteriosclerosis, such as calcification of the 
arterial wall. In addition, there was no history of connective 
tissue disease and no increase in ANA or IgG was observed. 
A clinical diagnosis of SAM was made, although no patho-
logical examination was performed.

In Japan, the middle colic artery is reported to be the most 
common site of SAM, followed by the pancreaticoduodenal 
and gastroepiploic artery [10]. In this case, multiple lesions 
were observed in the hepatic, celiac, superior mesenteric, 
and bilateral renal arteries. The site of rupture in this case 

Fig. 1   Abdominal computed 
tomography (CT) with contrast 
and abdominal angiography. 
Abdominal contrast-enhanced 
CT was performed on the first 
day of hospitalization. A huge 
aneurysm was found in liver S6, 
and intraperitoneal bleeding was 
also observed (a). Abdominal 
angiography revealed irregular 
celiac artery (CA). In addition, 
a giant aneurysm was identified 
in S6 of the liver and arterial 
embolization was performed 
using NBCA and lipiodol (b). 
Plain CT immediately after 
TAE showed lipiodol collec-
tion in the S6 aneurysm (c); 
angiography showed similar 
findings (d)

Fig. 2   Abdominal angiogram at 
admission and after long-term 
follow-up. Beaded irregular 
dilatation and narrowing were 
also observed in the superior 
mesenteric artery (yellow 
arrow) and bilateral renal arter-
ies (red arrow) (a). Approxi-
mately 1 year and 6 months 
later, there was no change in 
the resulting irregularity at the 
same site (b)
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was the hepatic artery; there are few reports of rupture at 
this site. Rather, it has been reported that most of them are 
replaced by granulation tissue and heal in several months 
to 3 years [11–13]. Although the exact reason why rupture 
of the hepatic artery is rare remains unknown, it is believed 
that the hepatic artery is surrounded by the surrounding 
liver parenchyma. However, since there are cases of mas-
sive bleeding from the hepatic artery, such as in the present 
case, even when SAM of unruptured hepatic artery origin is 
diagnosed, prophylactic hemostasis should be considered.

Surgery has been considered the first choice for the 
treatment of SAM [9, 14], but recently, TAE and conserva-
tive treatment have also been selected [15, 16]. Pillai et al. 
reported that management of SAM should be selected 
according to clinical findings, lesion vascular site, and the 
presence or absence of organ ischemia [17]. Surgical therapy 

is selected instead of TAE in cases in which TAE cannot be 
performed or when the risk of intestinal ischemia is high due 
to TAE. However, if vital signs are stable and angiography 
or CT angiography shows no contrast medium extravasation, 
conservative treatment is possible. In this case, intraperi-
toneal bleeding from the liver S6 was confirmed by angi-
ography, and emergency TAE was performed. Unlike the 
gastrointestinal tract, the hepatic artery is a good indication 
for TAE because the blood vessels are relatively simple, and 
intestinal ischemia is not induced. All 7 cases of hepatic 
SAM (Table 2) reported within the past 10 years received 
TAE as first-line therapy [18–23]. Although there are few 
reports of rupture of the hepatic artery, there are cases of 
massive bleeding from the hepatic artery, such as in this 
case. Adaptation should be considered positively. Of the 7 
cases shown in Table 2, 2 cases No. 2 and No. 5 did not 

Fig. 3   Clinical course. Contrast-
enhanced CT performed on 
the first day of hospitalization 
revealed a giant aneurysm of 
liver S6 and intraperitoneal 
bleeding from the same site. 
After TAE, an increase in the 
inflammatory response was 
observed, and the administra-
tion of antibiotics (CTRX1 g/
day) was continued to pre-
vent infection. Subsequently, 
the inflammatory reaction 
improved, and no rebleeding 
was observed. The patient was 
discharged in good condition on 
the 16th day of hospitalization

Table 2   Hepatic SAM reports (last 10 years)

M Male; F Female; TAE Transcatheter arterial chemo-embolization

No. Authors Age Sex Symptoms Image Treatment Prognosis

1 Nagamura et al [18] 50 M Abdominal pain String-of beads pattern TAE Survive
2 Zhakubayev M et al [19] 77 F None String-of beads pattern TAE Survive
3 Olivares E et al [20] 73 F Abdominal pain String-of beads pattern TAE Survive
4 Beerle C et al [21] 57 F Abdominal pain String-of beads pattern TAE Survive
5 Ashfaq A et al [22] 53 F None Pseudoaneurysm TAE Survive
6 Marshall L et al [23] 72 F Abdominal pain, vomit String-of beads pattern Operation

after TAE
Survive

7 Marshall L et al [23] 65 F Abdominal pain, vomit String-of beads pattern TAE Survive
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develop intra-abdominal bleeding, but prophylactic TAE was 
performed [19, 22].

A limitation of this study is that no pathological exami-
nation was performed to diagnose SAM. However, given 
the sudden onset of abdominal pain due to intra-abdomi-
nal bleeding, and angiography and CT angiograms show-
ing multiple wide and narrow arterial irregularities in the 
abdominal cavity, it is considered to be a typical SAM. 
Pathological diagnosis was difficult in this case due to the 
life-threatening condition.

In conclusion, we encountered a case of SAM in which 
emergency TAE hemostasis was effective for intraperito-
neal rupture of a hepatic aneurysm. Reports of intra-abdom-
inal rupture from the hepatic artery, such as this case, are 
extremely rare and have been reported.
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