Gastroenterology

Baishideng Publishing Group Inc



World Journal of
Gastroenterology

Contents Weekly Volume 30 Number 5 February 7, 2024

EDITORIAL

424 Leveraging machine learning for early recurrence prediction in hepatocellular carcinoma: A step towards
precision medicine
Ravikulan A, Rostami K
REVIEW

429 Nicotinamide adenine dinucleotide phosphate oxidase in pancreatic diseases: Mechanisms and future
perspectives
Bi YW, Li LS, Ru N, Zhang B, Lei X
ORIGINAL ARTICLE
Retrospective Study

440 Evaluation of the efficacy and safety of endoscopic band ligation in the treatment of bleeding from mild to
moderate gastric varices type 1
Deng Y, Jiang Y, Jiang T, Chen L, Mou HJ, Tuo BG, Shi GQ

450 Development and validation of a prediction model for early screening of people at high risk for colorectal
cancer
XuLL, Lin'Y, Han LY, Wang Y, Li JJ, Dai XY

462 Diagnosis and treatment experience of atypical hepatic cystic echinococcosis type 1 at a tertiary center in
China
Li YP, Zhang J, Li ZD, Ma C, Tian GL, Meng Y, Chen X, Ma ZG
Basic Study

471 Recombinant adeno-associated virus 8-mediated inhibition of microRNA let-7a ameliorates sclerosing
cholangitis in a clinically relevant mouse model
Hua H, Zhao QQ, Kalagbor MN, Yu GZ, Liu M, Bian ZR, Zhang BB, Yu Q, Xu YH, Tang RX, Zheng KY, Yan C

485 Bile acids inhibit ferroptosis sensitivity through activating farnesoid X receptor in gastric cancer cells
Liu CX, Gao Y, Xu XF, Jin X, Zhang Y, Xu Q, Ding HX, Li BJ, Du FK, Li LC, Zhong MW, Zhu JK, Zhang GY
CASE REPORT

499 Dynamic ultrasonography for optimizing treatment position in superior mesenteric artery syndrome: Two
case reports and review of literature
Hasegawa N, Oka A, Awoniyi M, Yoshida Y, Tobita H, Ishimura N, Ishihara S

uisnidenge VVIG | https://www.wjgnet.com I February 7,2024 | Volume30 | Issue5



World Journal of Gastroenterology

Contents
Weekly Volume 30 Number S February 7, 2024

LETTER TO THE EDITOR

509 Prevention of hepatitis B reactivation in patients with hematologic malignancies treated with novel
systemic therapies: Who and Why?

Tonnini M, Solera Horna C, lelasi L

512 Can serum immunoglobulin G4 levels and age serve as reliable predictors of relapse in autoimmune
pancreatitis?

Song JM, Sun SY

Guishidenge WVIG | hittps:/ /www.wjgnet.com 11 February 7,2024 | Volume30 | Issue5 |



World Journal of Gastroenterology

Contents

Weekly Volume 30 Number S February 7, 2024

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Anca Trifan, MD, PhD, FRCP, FEBG, AGAF, Professor,
“Grigore T. Popa” University of Medicine and Pharmacy, “St. Spiridon” University Hospital, Institute of
Gastroenterology and Hepatology, lasi 700111, Romania. ancatrifan@yahoo.com

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJ]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now abstracted and indexed in Science Citation Index Expanded (SCIE), MEDLINE, PubMed, PubMed
Central, Scopus, Reference Citation Analysis, China Science and Technology Journal Database, and Superstar
Journals Database. The 2023 edition of Journal Citation Reports® cites the 2022 impact factor (IF) for WJG as 4.3;
Quartile category: Q2. The WJ]G’s CiteScore for 2021 is 8.3.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: X# Guo; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https:/ /www.wignet.com/bpg/gerinfo/204
ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https:/ /www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski https:/ /www.wijgnet.com/bpg/gerinfo/208
EXECUTIVE ASSOCIATE EDITORS-IN-CHIEF POLICY OF CO-AUTHORS

Xian-Jun Yu (Pancreatic Oncology), Jian-Gao Fan (Chronic Liver Disease), Hou- | https://www.wignet.com/bpg/Gerlnfo/310
Bao Liu (Biliary Tract Disease)

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wjgnet.com/1007-9327/editorialboard.htm https:/ /www.wijgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
February 7, 2024 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

PUBLISHING PARTNER PUBLISHING PARTNER's OFFICIAL WEBSITE
Shanghai Pancreatic Cancer Institute and Pancreatic Cancer Institute, Fudan | https://www.shca.org.cn

University https:/ /www.zs-hospital.sh.cn

Biliary Tract Disease Institute, Fudan University

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com https://www.wjgnet.com
@ g /1 g

63%9@ WIG | https://www.wjgnet.com 11 February 7,2024 | Volume30 | Issue5


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/bpg/GerInfo/310
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
https://www.shca.org.cn
https://www.zs-hospital.sh.cn
mailto:office@baishideng.com
https://www.wjgnet.com

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v30.i5.499

World Journal of
Gastroenterology

World | Gastroenterol 2024 February 7; 30(5): 499-508

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

CASE REPORT

Dynamic ultrasonography for optimizing treatment position in
superior mesenteric artery syndrome: Two case reports and review

of literature

Nobuaki Hasegawa, Akihiko Oka, Muyiwa Awoniyi, Yuri Yoshida, Hiroshi Tobita, Norihisa Ishimura, Shuniji

Ishihara

Specialty type: Gastroenterology
and hepatology

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): 0

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Govindarajan KK,
India

Received: October 2, 2023
Peer-review started: October 2,
2023

First decision: November 24, 2023
Revised: December 11, 2023
Accepted: January 12, 2024

Article in press: January 12, 2024
Published online: February 7, 2024

Jaishideng®

WIG | https://www.wjgnet.com 499

Nobuaki Hasegawa, Akihiko Oka, Norihisa Ishimura, Shunji Ishihara, Department of Internal
Medicine II, Shimane University Faculty of Medicine, [zumo 693-8501, Shimane, Japan

Muyiwa Awoniyi, Department of Gastroenterology, Hepatology and Nutrition, Digestive Disease
and Surgery Institute, Hepatology Section, Cleveland Clinic, Cleveland, OH 44195, United
States

Yuri Yoshida, Clinical Laboratory Division, Shimane University Hospital, Izumo 693-8501,
Shimane, Japan

Hiroshi Tobita, Division of Hepatology, Shimane University Hospital, Izumo 693-8501, Japan

Corresponding author: Akihiko Oka, MD, PhD, Assistant Professor, Department of Internal
Medicine II, Shimane University Faculty of Medicine, 89-1, [zumo 693-8501, Shimane, Japan.
aoka@med.shimane-u.ac.jp

Abstract

BACKGROUND

Superior mesenteric artery (SMA) syndrome is a rare cause of duodenal
obstruction by extrinsic compression between the SMA and the aorta (SMA-Ao).
Although the left lateral recumbent position is considered effective in the
treatment of SMA syndrome, individual variations in the optimal patient position
have been noted. In this report, we present two elderly cases of SMA syndrome
that exhibited rapid recovery due to ultrasonographic dynamic evaluation of the
optimal position for each patient.

CASE SUMMARY

Case 1: A 90-year-old man with nausea and vomiting. Following diagnosis of
SMA syndrome by computed tomography (CT), ultrasonography (US) revealed
the SMA-Ao distance in the supine position (4 mm), which slightly improved in
the lateral position (5.7-7.0 mm) without the passage of duodenal contents.
However, in the sitting position, the SMA-Ao distance was increased to 15 mm
accompanied by improved content passage. Additionally, US indicated enhanced
passage upon abdominal massage on the right side. By day 2, the patient could eat
comfortably with the optimal position and massage. Case 2: An 87-year-old
woman with vomiting. After the diagnosis of SMA syndrome and aspiration
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pneumonia by CT, dynamic US confirmed the optimal position (SMA-Ao distance was improved to 7 mm in
forward-bent position, whereas it remained at 5 mm in the supine position). By day 7 when her pneumonia
recovered, she could eat with the optimal position.

CONCLUSION
The optimal position for SMA syndrome varies among individuals. Dynamic US appears to be a valuable tool in
improving patient outcomes.

Key Words: Superior mesenteric artery syndrome; Wilkie’s syndrome; Cast syndrome; Aorto-mesenteric compass syndrome;
Ultrasonography; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Superior mesenteric artery (SMA) syndrome is a rare cause of duodenal obstruction by extrinsic compression
between the SMA and aorta. While the left lateral recumbent position has traditionally been recommended as conservative
therapy for facilitating duodenal passage, recent studies have highlighted variations in the optimal position among patients.
Here, we present two cases of SMA syndrome where rapid recovery was achieved through ultrasonographic dynamic
evaluation of the individualized optimal positions. This pioneering report includes valuable images and a video of dynamic
ultrasonography, contributing to improved prognosis by averting potentially life-threatening complications such as shock,
pancreatitis, perforation, and hypokalemia.

Citation: Hasegawa N, Oka A, Awoniyi M, Yoshida Y, Tobita H, Ishimura N, Ishihara S. Dynamic ultrasonography for optimizing
treatment position in superior mesenteric artery syndrome: Two case reports and review of literature. World J Gastroenterol 2024;
30(5): 499-508

URL: https://www.wjgnet.com/1007-9327/full/v30/i5/499.htm
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INTRODUCTION

Superior mesenteric artery (SMA) syndrome is a rare cause of duodenal obstruction by extrinsic compression between the
SMA and the aorta (SMA-Ao)[1-4]. Left untreated, it can lead to potentially lethal complications, including sudden death,
shock, pancreatitis, gastric perforation, malnutrition and hypokalemia[5-9]. Hence, early diagnosis and treatments are
imperative[10,11]. However, its nonspecific symptoms, such as nausea, appetite loss, and abdominal discomfort often
lead to underdiagnosis in clinical practice[10-12]. Additionally, due to its rarity, therapeutic guidelines have not been
established. While the left lateral recumbent position is generally considered to be effective in the treatment of SMA
syndrome, literature on the optimal patient position is scarce[4,13-18]. Some reports suggest that the optimal position
may not be limited to the lateral position but could include right recumbent and sitting positions, depending on the
course of the SMA in relation to the aorta[14,15,17,18]. Therefore, the optimal position might differ for each patient, and
we hypothesize that dynamic observation of the SMA-Ao distance by ultrasonography (US) is ideal to determine the
optimal therapeutic position. Dynamic US has recently emerged as a valuable technique offering real-time and dynamic
evaluation, as well as safe and quick access[19,20]. In this report, we present two cases of SMA syndrome that exhibited
prompt recovery through ultrasonographic dynamic evaluation of the optimal position.

CASE PRESENTATION

Chief complaints
Case 1: A 90-year-old man arrived in the emergency department in our hospital with complaints of nausea, vomiting, and
abdominal distention for several hours.

Case 2: An 87-year-old woman arrived in the emergency department in our hospital with complaints of nausea and
recurrent vomiting.

History of present illness

Case 1: The patient had been treated with continuous positive airway pressure (CPAP) for sleep apnea syndrome since
2019. After CPAP therapy had started, he sometimes woke up with nausea and vomiting. During sleep, he remained
mainly in the supine position because of CPAP. Several hours before his visit to our hospital in 2022, he received dental
treatment in the supine position for 2 h, after which nausea and abdominal distension occurred.
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Case 2: The patient had infectious diarrhea several months before coming to our hospital and lost 5 kg of body weight.
The diarrhea recovered with conservative therapy. On the day coming to our hospital, she vomited frequently after
dinner for several hours, then visited the emergency department in our hospital.

History of past illness

Case 1: The patient had undergone a right hemicolectomy for ascending colon cancer in 2009, with no recurrence. In the
same year, he also underwent right ureteral reconstruction for right ureteral injury. Since 2019, he had been receiving
CPAP therapy for mild sleep apnea syndrome. He had been on medications for hypertension, Alzheimer's disease, and
paroxysmal atrial fibrillation since 2016.

Case 2: The patient had taken medication for hypertension.

Personal and family history
Case 1: There was no significant personal and family history.

Case 2: There was no significant personal and family history.

Physical examination

Case 1: The patient was 166 cm in height and 52.0 kg in weight [body mass index (BMI), 18.9, there had been no body
weight loss for several recent years]. The vital signs were normal: consciousness, clear; blood pressure, 146/66 mmHg;
heart rate, 53 beats/min; body temperature, 36.4 °C; respiratory rate, 16 breaths/min. The saturation of percutaneous
oxygen (SpO,) was 96% at room air. His abdomen was slightly distended with mild epigastric tenderness. There was no
rebound tenderness. The abdominal sound was almost normal peristalsis. Surgical scars from right hemicolectomy were
visible in the midline abdominal incision site for ascending colon cancer, located at the center and right of the abdomen.

Case 2: The patient was 161 cm in height and 42.4 kg in weight (BMI, 16.4). The vital signs were as follows: Cons-
ciousness, clear; blood pressure, 130/80 mmHg; heart rate, 100 beats/ min; body temperature, 36.8 °C; respiratory rate, 24
breaths/min. SpO, was 94% at room air. Her abdomen was moderately distended with mild epigastric tenderness. There
was no rebound tenderness. The abdominal sound was almost normal peristalsis.

Laboratory examinations

Case 1: Routine blood analyses showed no significant abnormalities: white blood cell (WBC) count, 5170 cells/pL; total
bilirubin (TBil), 0.6 mg/dL; aspartate aminotransferase (AST), 20 IU/L; alanine aminotransferase (ALT), 13 IU/L; alkaline
phosphatase (ALP), 66 IU/L; y-glutamyl transpeptidase, 12 IU/L; serum amylase, 141 IU/L; blood urea nitrogen (BUN),
22.0 mg/dL; creatinine (Cr), 0.88 mg/dL; Na*/K*/CI" levels, 138/3.8/101 mmol/L; and C-reactive protein (CRP), 0.04
mg/dL. Blood pH was within the normal range (7.394).

Case 2: Elevated WBC count (8680 cells/pL) and CRP (3.59 mg/dL) indicated systemic inflammation. Elevated BUN (29.0
mg/dL) and Cr (1.29 mg/dL) indicated dehydration. Except for the elevated serum amylase (255 IU/L), other routine
blood analyses were in normal range: TBil, 1.3 mg/dL; AST, 24 IU/L; ALT, 11 IU/L; ALP, 262 IU/L; Na*/K*/Cl*, 138/
4.4/105 mmol/L. The blood pH was normal (7.366).

Imaging examinations

Case 1: Computed tomography (CT) demonstrated compression of the third portion of the duodenum between the SMA-
Ao, as well as markedly dilated duodenum and stomach (Figure 1). Arteriosclerosis of the abdominal aorta and SMA was
also observed. Abdominal US revealed that, in the supine position, the distance between SMA-Ao was shortened to 4 mm
and the angle of SMA-Ao decreased to 15° (Figure 2). Additionally, real-time US observation showed no passage of
contents through the SMA-Ao site, along with the to-and-fro sign at the oral side of this location (Video).

Case 2: CT showed a frosted shadow in the lower lobe of the right lung and compression of the third portion of the
duodenum between SMA-Ao, as well as a markedly dilated duodenum and stomach (Figure 3). Arteriosclerosis of the
abdominal aorta and SMA was also observed. US demonstrated the SMA-Ao distance was narrowed to 5 mm in the
supine position without the passage of duodenal contents (Figure 4A). The angle of SMA-Ao decreased to 18° (Figure 4B).

Further diagnostic work-up

Case 1: We performed a position change with dynamic observation using US (Figure 5). In the left lateral position, which
is traditionally recommended for the patients with SMA syndrome, the SMA-Ao distance was 4 mm (no change
compared to that in the supine position). In the right lateral position, US showed that the SMA-Ao distance increased to 7
mm and intestinal gas passed through the compression site of the duodenum. In the sitting position, SMA-Ao distance
increased to 15 mm and gas and fluid content passed through the site. Real-time US revealed that pushing by hand on his
right upper abdomen enhanced the passage of duodenal contents through the site (Video).

Case 2: Dynamic US with a change in body position revealed dynamic changes in the SMA-Ao distance, measuring 5.3
mm in the supine position, 5.3 mm in the left lateral position, 6.6 mm in the right lateral position, and 7.0 mm in the
sitting position (Figure 6).
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Figure 1 Computed tomography images of case 1. The axial view of computed tomography showed the compression of the third portion of the duodenum
between the superior mesenteric artery and the aorta (arrowhead) as well as markedly dilated duodenum (cross) and stomach.

Calcification
of SMA

Calcification
of Aorta

Expanded duodenum

DOI: 10.3748/wjg.v30.i5.499 Copyright ©The Author(s) 2024.

Figure 2 Abdominal ultrasonography images of case 1. A: The supine position of ultrasonography epigastric transverse scan confirmed expansion of the
third part of the duodenal lumen and extrinsic compression of the duodenum by the superior mesenteric artery (SMA). The distance between the SMA and the aorta
(Ao) was narrowed to 4 mm; B: Epigastric longitudinal scan showed that the angle of SMA-Ao decreased to 15°. Calcifications (arteriosclerosis) of the aorta and the
root of SMA was also observed. SMA: Superior mesenteric artery; Ao: Aorta.

FINAL DIAGNOSIS

Case 1
The final diagnosis was SMA syndrome based on the CT and US findings.

Case 2
The final diagnosis was SMA syndrome with aspiration pneumonia as an SMA syndrome-related complication based on
her medical history and CT and US findings.
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Figure 3 Computed tomography images of case 2. A: The axial view of thoracic computed tomography (CT) indicated aspiration pneumonia; B: The axial
view of abdominal CT demonstrates extensive dilatation of stomach and proximal duodenum (cross), between the superior mesenteric artery (arrow head) and the
aorta.

*Expanded . Calcification
duodenum of SMA
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Figure 4 Dynamic ultrasonography images of case 2. A: The supine position of ultrasonography confirmed expansion of the third part of the duodenal
lumen and extrinsic compression of the duodenum by the superior mesenteric artery (SMA). The distance between the SMA and the aorta (Ao) was narrowed to 5
mm; B: Epigastric longitudinal scan showed that the angle of SMA-Ao decreased to 18°. Calcifications (arteriosclerosis) of the aorta and the root of SMA was also
observed. SMA: Superior mesenteric artery; Ao: Aorta.

TREATMENT

Case 1
On day 1 of hospitalization, fasting and peripheral venous nutrition started. Based on the findings of dynamic US, the
patient kept his postprandial position in the right lateral or sitting as much as possible.

Case 2
On the day 1 of hospitalization, fasting and peripheral venous nutrition started. Based on the findings of dynamic US, she
was instructed to keep the optimal body position after a meal. Aspiration pneumonia was treated with intravenous
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Duodenum
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Figure 5 Dynamic ultrasonography images of case 1. A: Narrowed superior mesenteric artery-aorta (SMA-Ao) distance (4 mm); B: Left lateral position did
not improve the SMA-Ao distance (4 mm); C: Right lateral position increased the SMA-Ao distance to 7 mm and the duodenal gas could pass through; D: Sitting
position (Fowler's position) dramatically improved the SMA-Ao distance to 15 mm and the passage of duodenal contents. SMA: Superior mesenteric artery; Ao: Aorta.

Duodenum - Duodenum Duodenum

DOI: 10.3748/wjg.v30.i5.499 Copyright ©The Author(s) 2024.

Figure 6 Dynamic ultrasonography images of case 2. A: Supine position showed the narrowed superior mesenteric artery-aorta (SMA-Ao) distance (5.3
mm); B: Left lateral position did not improve the SMA-Ao distance (5.3 mm); C and D: Right lateral position and sitting position increased the SMA-Ao distance to 6.6
and 7.0 mm, respectively. SMA: Superior mesenteric artery; Ao: Aorta.

antibiotics for 10 d.

OUTCOME AND FOLLOW-UP

Case 1
By day 2, all of the patient’s symptoms had vanished, and US confirmed significant improvements in stomach and
duodenal dilatation. Consequently, he could eat without recurrence. Upon discharge from the hospital on day 3, he was
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advised to maintain positions such as sitting or the right lateral position after meals, and also to assume the right-side
supine position when using CPAP during sleep. He was also instructed to apply manual pressure (massage) to his right
upper abdomen if he experienced any symptoms related to SMA syndrome. There have been no recurrences in the two
years since the incident.

Case 2

On day 7, the patients could start eating without recurrence. On day 32, she was discharged and there was no recurrence
in the 12 years since the incident.

DISCUSSION

SMA syndrome (also known as Wilkie’s syndrome, cast syndrome, mesenteric duodenal obstruction, or aorto-mesenteric
compass syndrome) is a rare duodenal obstruction caused by compression between the SMA-Ao[1,21]. Recent reviews
indicate a wide age range of patients affected by SMA syndrome, with a notable increase in elderly patients[1,21]. Indeed,
the present two patients were very old and required more prompt and careful management to avoid age-related complic-
ations, including aspiration pneumonia, functional decline, and malnutrition[22]. Fortunately, dynamic US could
determine the optimal position for individualized duodenal passage, thus obviating the need for nasogastric tube
placement, a common intervention for decompression and nutritional support in SMA syndrome[l-4]. However,
nasogastric tubes can introduce additional complications, such as aspiration pneumonia and intestinal injuries[23,24].

The etiology of SMA syndrome might be different between younger and older patients[21]. In older patients (> 40
years), post-abdominal surgery emerges as the most common etiology, followed by weight loss. In contrast, younger
patients (< 40 years) predominantly experience scoliosis-related cases, such as those following spinal fusion surgery and
body casting, also accompanied by weight loss. Case 1 had multiple histories of abdominal surgery, suggesting surgical
adhesion pulled on the mesentery or restricted the SMA mobility[1]. Furthermore, the presence of atherosclerosis
affecting both the SMA and the Ao, as observed in both cases, might further impede SMA mobility[25,26]. Given these
restrictions of the SMA mobility, confirming the SMA mobility by dynamic US should be helpful; or, the absence of SMA
mobility could suggest early surgical intervention. CT is considered the gold standard for diagnosing SMA syndrome by
visualizing duodenal compression by the SMA, along with dilation of the proximal duodenum and stomach[1,27]. Three-
dimensional CT has emerged as a valuable tool for visualizing the anatomy of the SMA, Ao, and duodenum[28]. Under
normal circumstances, the SMA-Ao angle and distance measure 38-65 and 10-33 mm, respectively[29-31]. The cutoff
value was reported as 22 on the SMA-Ao angle and 8 mm distance with 42.8% sensitivity and 100% specificity[30]. While
CT undoubtedly offers valuable and objective diagnostic information, it is typically performed in a single body position,
usually supine. In contrast, US can potentially be conducted in various postures and provides dynamic assessments of
luminal content and vascular movement. As demonstrated in this report, dynamic US is instrumental in identifying the
most suitable position for facilitating luminal content passage. Historically, barium X-ray series were used for diagnosis
and evaluation of luminal content passage in SMA syndrome[1,32]. However, due to the associated radiation exposure
risks, US assessments offer a safer and more effective alternative for managing SMA syndrome. The diagnostic sensitivity
of US for SMA syndrome has been validated in comparative studies with CT findings[30]. In addition, because it can be
performed at the bedside, it can easily evaluate gastroduodenal dilatation and the distance between the SMA-Ao during
follow-up. In light of these advantages, we believe dynamic US represents the most valuable tool for determining the
optimal position for each patient with SMA syndrome. The absence of SMA movement, possibly due to calcification at
the SMA root or post-abdominal surgery, could be indicative of the need for early surgical intervention[1]. While US
findings may potentially be influenced by operator bias and interobserver variation, dynamic observation places greater
emphasis on subjective focus compared to static images. To the best of our knowledge, this report constitutes the first
documentation of dynamic US in SMA syndrome, complete with detailed images and a video. We anticipate that this
report will be valuable for US practitioners aiming to enhance their understanding of SMA syndrome diagnosis.

The treatment for SMA syndrome is initiated by conservative methods, such as gastric and duodenal decompression
by postural change and/or nasogastric tube suction[22,33]. If the conservative treatment fails, surgery may be necessary
[1,34]. Although it is believed that positioning the patient in the left lateral position is effective in the treatment of SMA
syndrome, there is little evidence[13,16]. The optimal body position for each patient may vary because recent studies
found a variation in the SMA position and movement[14,15,17]. Case 1 in our report demonstrated better content passage
in the right lateral position than the left, corroborating the findings of Khan ef al[15]. Miyata et al[17] reported a variation
in position of SMA demonstrating that major position was the right side along with the aorta[17]. No study has reported
the optimal position in SMA syndrome[1]. As such, we conducted an evaluation of the optimal body position in 14
individuals, including our two SMA syndrome cases and nine healthy controls, using abdominal US (Figure 7). In cases
where duodenal detection proved challenging, subjects ingested 200 mL of water, modifying the drinking US test[35].
While the left lateral position, which is generally thought to be an optimal position, was significantly effective (long
distance of SMA-Ao0) as expected, the right lateral position was also significantly effective (Figure 7A). The best position
varies from case to case: the left lateral position was effective in some cases while the right lateral recumbent position and
the sitting position were more effective in other cases (Figure 7B). Further prospective cohort studies are warranted to
explore the effectiveness of dynamic US in identifying ideal positions for SMA syndrome patients. Although recent
surgical interventions for SMA syndrome have demonstrated safety and efficacy[1,36], surgery and anesthesia inherently
pose risks to elderly patients, particularly those with pulmonary risk factors, as demonstrated by our cases[37]. Dynamic
US offers a promising avenue to enhance the effectiveness of non-surgical treatments and prevent unnecessary surgical
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Figure 7 Superior mesenteric artery-aorta distance in four body positions in eight individuals. A: Distance change of superior mesenteric artery-
aorta (SMA-Ao) from the baseline position (supine position). Dots indicate individual results. Bars indicate median with interquartile range; B: Fourteen individuals
included five cases of superior mesenteric artery syndrome and nine healthy controls (age, sex, and absolute distance of SMA-Ao mm). The absolute distance of
SMA-Ao (mm) in thirteen individuals were shown in each position. The SMA-Ao distances were measured by ultrasonography. If it was difficult to detect the
duodenum, the subjects ingested 200 mL of water which is a modified method of drinking-ultrasonography test. Statistical analysis was performed by GraphPad
Prism version 10.0.2 with Dunn’s multiple comparisons tests with ANOVA. "Indicates the present case. 2P < 0.01. The heat map indicates the best and worst positions
of the SMA-Ao distance in each individual. SMA: Superior mesenteric artery; Ao: Aorta; SMAS: Superior mesenteric artery syndrome.

procedures.

CONCLUSION

We presented two cases of SMA syndrome in elderly patients in which US proved invaluable for determining optimal
positioning. Given the variability of optimal body positions in SMA syndrome among patients, dynamic assessment of
the optimal body position via bedside positioning using dynamic US emerged as a minimally invasive and effective
option.
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