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Abstract

Preoperative vascular mapping is important for safe laparoscopic gastrectomy because perigastric arterial
variants may influence surgical strategy. We report a rare arterial variant in a 45-year-old woman with early
gastric cancer, in whom the left gastric artery (LGA) arose from the superior mesenteric artery (SMA)
through a shared trunk with the dorsal pancreatic artery (DPA). No conventional LGA arising from the
coeliac artery was identified, and an accessory LGA arising from the left hepatic artery was also present.
Preoperative CT angiography using multiplanar reformatted, maximum-intensity projection, and volume-
rendered images clearly demonstrated this branching pattern. These findings informed surgical planning
and enabled selective division of the gastric branch distal to the LGA-DPA bifurcation while preserving the
DPA and accessory LGA. Laparoscopic distal gastrectomy with D1+ lymphadenectomy was completed
without vascular injury or conversion to open surgery. This case highlights the value of CT angiography for
detailed recognition of clinically relevant perigastric arterial variants before minimally invasive gastric
cancer surgery.

Categories: Radiology, Anatomy, Gastroenterology
Keywords: anatomical variation, ct-angiography, laparoscopic gastrectomy, left gastric artery, superior mesenteric
artery (sma)

Introduction

The left gastric artery (LGA) usually arises from the coeliac artery and is commonly controlled during
gastrectomy with lymphadenectomy. In oncologic gastrectomy, lymphadenectomy requires dissection along
the perigastric and suprapancreatic vascular pedicles, making accurate recognition of arterial anatomy
important for safe vascular control. However, the coeliac artery and its branches show considerable
anatomical variation, and unexpected perigastric arterial variants may increase the risk of vascular injury
during minimally invasive gastric surgery [1,2]. Preoperative CT angiography can provide detailed
information on patient-specific vascular anatomy and may assist surgical planning [3-5].

An LGA arising from the superior mesenteric artery (SMA) is exceptionally rare and has been described
mainly in isolated reports [6,7]. The dorsal pancreatic artery (DPA) contributes to the arterial supply of the
pancreatic body and tail, and its origin and course are variable [8,9]. When an anomalous gastric artery
shares a trunk with the DPA, indiscriminate division of that trunk could result in unnecessary sacrifice of a
pancreatic arterial branch.

The present case is particularly unusual because the LGA arose from the SMA through a shared trunk with
the DPA, no conventional coeliac-origin LGA was present, and an accessory LGA arose from the left hepatic
artery. We report this rare arterial configuration in a patient who underwent laparoscopic distal gastrectomy
for early gastric cancer and describe its CT angiographic and surgical relevance.

Case Presentation

A 45-year-old woman presented with intermittent epigastric pain lasting several weeks. The symptom was
nonspecific and was not considered related to the arterial anomaly described below. She denied weight loss,
vomiting, or gastrointestinal bleeding. Physical examination and laboratory findings were unremarkable.

Upper gastrointestinal endoscopy revealed a flat-depressed lesion, classified as type 0-IIc, measuring more
than 5 cm in greatest dimension, without ulceration, on the posterior wall of the distal gastric body (Figure
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FIGURE 1: Endoscopic appearance of the gastric lesion

Upper gastrointestinal endoscopy shows a flat-depressed lesion (type 0-llc, arrows), measuring more than 5 cm in
greatest dimension, without ulceration on the posterior wall of the distal gastric body.

Histopathological examination of biopsy specimens showed group 5 poorly differentiated adenocarcinoma
with signet-ring cells. The lesion was clinically assessed as cT1aNOMO. Although selected intramucosal
undifferentiated gastric cancers without ulceration may be considered for endoscopic treatment, the present
lesion was large and had undifferentiated histology. Therefore, laparoscopic distal gastrectomy was selected
rather than endoscopic resection.

For preoperative staging and surgical planning, contrast-enhanced CT angiography was performed using a
dual-layer spectral detector CT scanner (iQon Spectral CT; Philips Healthcare, Best, the Netherlands). After
an overnight fast, the patient ingested 5.25 g of an effervescent agent (Baros Effervescent Granules-S; Horii
Pharmaceutical Industries, Saitama, Japan) with a small amount of water immediately before scanning to
achieve gastric distension. Nonionic iodinated contrast material (Ilopamiron 370; Bayer HealthCare, Osaka,
Japan) was administered intravenously at a dose of 2 mL/kg over 30 s using an automated power injector.
Bolus tracking was performed with a region of interest placed in the descending aorta. Monitoring began 10
seconds after the start of contrast administration at 1-second intervals, and the trigger threshold was an
increase of 100 HU. Arterial-phase scanning was initiated 15 seconds after triggering. Portal venous and
delayed-phase images were acquired at 60 seconds and 240 seconds, respectively. Acquisition parameters
were as follows: rotation time, 500 ms; collimation, 128 x 0.625 mm; tube voltage, 120 kV; automated tube
current modulation; field of view, 32 cm; reconstruction thickness, 1 mm; and spiral pitch, 0.586. The
arterial-phase dataset was used to generate multiplanar reformatted, maximum-intensity projection, and
volume-rendered images.

On arterial-phase axial CT at the level of the pancreatic body, the aberrant LGA was identified coursing
posterior to the splenic artery (Figure 2).
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FIGURE 2: Axial CT image of the aberrant left gastric artery

Arterial-phase axial CT image at the level of the pancreatic body shows an aberrant left gastric artery (LGA, red
arrow) coursing posterior to the splenic artery (yellow arrow).

Coronal multiplanar reformatted images with maximum-intensity projection demonstrated a shared trunk
arising from the SMA and bifurcating into the ascending LGA and DPA (Figure 3).
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FIGURE 3: Coronal maximum-intensity projection image showing the
shared LGA-DPA trunk

Coronal multiplanar reformatted image with maximum-intensity projection demonstrates the superior mesenteric
artery (SMA) and the shared trunk arising from it, which bifurcates into the left gastric artery (LGA) and dorsal
pancreatic artery (DPA). The asterisk indicates the LGA-DPA bifurcation. An accessory left gastric artery (acLGA)
arising from the left hepatic artery (LHA) is also shown.

CA - coeliac artery; CHA - common hepatic artery; SA - splenic artery

No conventional LGA arising from the coeliac artery was identified. Volume-rendered CT angiography
further clarified the three-dimensional branching pattern and demonstrated an accessory LGA arising from
the left hepatic artery and supplying the proximal lesser curvature (Figure ).
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FIGURE 4: Volume-rendered CT angiography of the perigastric arterial
anatomy

Volume-rendered CT angiography image shows the LGA (red arrow) arising from a common trunk derived from
the SMA and ascending toward the lesser curvature. The DPA (green arrow) branches posteriorly toward the
pancreas, and an accessory LGA (purple arrow) arises from the left hepatic artery and supplies the proximal lesser
curvature.

The remaining major branches of the coeliac artery showed a conventional configuration.

The CT angiographic findings were reviewed preoperatively by the surgical and radiology teams. Because the
LGA and DPA shared a trunk, the surgical plan was to avoid en bloc division of the shared trunk and instead
selectively divide the LGA distal to the LGA-DPA bifurcation while preserving the DPA. The accessory LGA
arising from the left hepatic artery was also planned to be preserved.

Laparoscopic distal gastrectomy with D1+ lymphadenectomy was performed. During suprapancreatic
dissection, the aberrant LGA was directly identified (Figure 5).
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FIGURE 5: Intraoperative identification of the aberrant left gastric artery

Intraoperative photograph during suprapancreatic dissection shows the aberrant LGA (red arrow). The shared
LGA-DPA trunk and DPA were delineated on preoperative CT angiography but are not fully visualized in this
operative image.

CA - coeliac artery; CHA - common hepatic artery; SA - splenic artery

After identification of the LGA-DPA bifurcation, the LGA was selectively ligated and divided on the gastric
branch side distal to the bifurcation. The DPA was preserved, as was the accessory LGA arising from the left
hepatic artery. The complete SMA-shared trunk-LGA/DPA configuration was delineated preoperatively on
CT angiography; however, the entire shared trunk and DPA bifurcation are not simultaneously visible in the
available intraoperative photograph. The procedure was completed without vascular injury or conversion to
open surgery.

Final histopathological examination showed a 55 x 46 mm intramucosal adenocarcinoma with signet-ring
cell features, negative resection margins, and no lymph node metastasis, corresponding to pT1aNOMO.
Higher-power hematoxylin and eosin staining demonstrated tumor cells with signet-ring cell features
(Figure 6).
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FIGURE 6: Histopathological findings of the resected gastric tumor

Higher-power hematoxylin and eosin-stained section demonstrates tumor cells with signet-ring cell features.
Scale bar = 100 pym.

A total of 52 lymph nodes were retrieved. The operative time was 208 min, estimated blood loss was 1 mL,
and the postoperative hospital stay was 10 days. The postoperative course was uneventful. Follow-up with
upper gastrointestinal endoscopy and CT at 12 months showed no evidence of recurrence.

Discussion

The coeliac artery and its branches show substantial anatomical variation. Numerous classification systems
have been proposed, ranging from classical cadaveric and embryological classifications by Lipshutz, Adachi,
and Morita to recent multidetector CT-based systems [1,2]. However, terminology and classification criteria
remain heterogeneous, and no single system has been universally accepted. A recent systematic review and
meta-analysis reported that the typical three-branch coeliac trunk was present in 83.39% of cases, whereas
bifurcation, quadrifurcation, and absence of the coeliac trunk were observed in 10.53%, 1.80%, and 0.43%,
respectively [1]. In gastric cancer surgery, such variants are clinically relevant because lymphadenectomy
requires vascular dissection along the perigastric and suprapancreatic arterial pedicles.

An LGA arising from the SMA remains exceptionally rare and has been described mainly in isolated reports
[6,7]. In the present case, no conventional coeliac-origin LGA was identified. Instead, the LGA arose from the
SMA through a shared trunk with the DPA. In addition, an accessory LGA arose from the left hepatic artery.
This combination created a more complex perigastric arterial configuration than an isolated SMA-
originating LGA.

Embryologically, coeliac-mesenteric arterial variants have traditionally been explained by abnormal

2026 Adachi et al. Cureus 18(10): e118328. DOI 10.7759/cureus.118328 70of9


https://assets.cureus.com/uploads/figure/file/2220972/lightbox_5d29eec0c7a011f1bd1949e94317059b-Figure6_histopathology_1600px.png
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

persistence or regression of primitive ventral splanchnic arteries and their longitudinal anastomoses [2].
Persistence of a communicating channel between the gastric and pancreatic arterial territories may explain
the shared LGA-DPA trunk arising from the SMA in the present case.

The DPA contributes to the arterial supply of the pancreatic body and tail, and its origin, pathway, and
branching pattern are highly variable [8,9]. A meta-analysis showed that the DPA may arise from several
parent arteries, including the splenic artery, common hepatic artery, coeliac artery, and SMA [8]. Yamane et
al. emphasized that the pathway and branching pattern of the DPA, rather than its origin alone, are
important for understanding surgical anatomy [9]. In the present case, the DPA shared a trunk with the LGA.
Therefore, division of the shared trunk without recognition of the bifurcation could have resulted in
unnecessary sacrifice of the pancreatic branch. Preoperative delineation of this relationship allowed the
surgical team to plan selective division of the LGA distal to the bifurcation while preserving the DPA.

The accessory LGA arising from the left hepatic artery further illustrates the complexity of gastric arterial
supply. Accessory hepatogastric arterial branches have been demonstrated on multidetector CT and
angiography [10]. In the present case, the accessory LGA was identified preoperatively and preserved during
surgery. Thus, the clinically relevant finding was not simply the anomalous origin of the LGA from the SMA,
but the complete pattern of perigastric arterial supply, including the shared LGA-DPA trunk and accessory
LGA.

Preoperative CT angiography directly informed surgical planning. Axial images demonstrated the unusual
course of the LGA posterior to the splenic artery. Multiplanar reformatted and maximum-intensity
projection images demonstrated continuity between the SMA, shared trunk, LGA, and DPA, while volume-
rendered images provided an intuitive three-dimensional overview of the arterial configuration. Previous
studies have shown that three-dimensional CT angiography can depict perigastric vessels and facilitate
understanding of patient-specific vascular anatomy before laparoscopic gastrectomy [3,4]. Liu et al. also
reported that preoperative three-dimensional CT angiography can help identify perigastric arteries and
guide lymph node dissection [5].

An important distinction is that the complete branching pattern in this case was established primarily by
preoperative CT angiography. The operative photograph directly documents the aberrant LGA during
suprapancreatic dissection but does not simultaneously demonstrate the entire shared trunk, DPA, and
bifurcation. Therefore, the imaging and operative findings should be interpreted as complementary rather
than identical anatomical demonstrations.

This report has several limitations. First, it describes a single patient and therefore cannot establish the
frequency or broader clinical impact of this arterial configuration. Second, although CT angiography clearly
delineated the shared LGA-DPA trunk and informed operative planning, the complete branching anatomy
was not documented in a single intraoperative image. Finally, this case demonstrates the usefulness of CT
angiography for anatomical recognition and surgical planning but cannot establish that CT angiography
prevents vascular injury or improves surgical outcomes.

Conclusions

This case demonstrates a rare arterial configuration in which the LGA arose from the SMA through a shared
trunk with the DPA, with no conventional coeliac-origin LGA and an additional accessory LGA arising from
the left hepatic artery. Preoperative CT angiography enabled detailed recognition of the anomalous
branching pattern and informed selective vascular control during laparoscopic gastrectomy.

Although a single case cannot establish an effect on surgical outcomes, careful preoperative assessment of
perigastric arterial anatomy may be particularly valuable when the LGA cannot be identified at its usual
coeliac origin or when an anomalous gastric artery is closely related to pancreatic arterial branches.
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