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Abstract

Purpose The left gastric vein (LGV) is an important
blood vessel requiring dissection during gastric surgery.
We describe a rare anatomic variant of the LGV.
Methods The LGV drainage pattern was analyzed relative
to intraoperative vascular anatomy in 2,111 patients with
gastric cancer who underwent radical resection from May
2007 to September 2012. The incidence of the anatomic
variant was determined, and the diameter and length of the
LGV and the distances from the end of the LGV to the
splenoportal confluence and the root of the left gastric artery
(LGA) were measured by abdominal CT reconstruction.
Results  In 6 of the 2,111 (0.28 %) gastric cancer patients
who underwent radical resection, the LGV descended on
the left side of the gastropancreatic fold, ran across the
dorsal side of the splenic artery and drained into the splenic
vein. The mean diameter and length of the LGV were
5.10 £ 0.40 and 37.40 £ 5.19 mm, respectively, and the
mean distance from the end of the LGV to the splenoportal
confluence was 13.05 + 0.86 mm. The closer the LGV and
LGA were to the root, the greater the distance between
them, with a mean 13.85 £ 1.02 mm between the end of
the LGV and the root of the LGA.

Conclusions In this rare anatomic variant, the LGV des-
cends along the gastropancreatic fold, runs across the
dorsal side of the splenic artery and drains into the splenic
vein. Knowledge of this rare anatomic variant will help
avoid damage to the LGV during gastric surgery.

C.-M. Huang (X)) - J.-B. Wang - Y. Wang - C.-H. Zheng -

P. Li-J-W. Xie - J.-X. Lin - J. Lu

Department of Gastric Surgery, Fujian Medical University Union
Hospital, No. 29 Xinquan Road, Fuzhou 350001, Fujian, China
e-mail: hemlIr2002@163.com

Keywords Left gastric vein - Splenic artery - Anatomic
variant - Gastric surgery

Introduction

The left gastric vein (LGV), formerly called the gastric
coronary vein, is an important tributary of the portal system.
It receives branches from the anterior and posterior sides of
the lesser curvature of the stomach, the cardiac region, the
lower half of the esophagus, and 1-2 small vessels in the
posterior abdominal wall. The LGV, along with the left
gastric artery (LGA), runs along the lesser curvature of the
stomach, passes through the space between two peritoneal
layers of the small omentum, descends along the gastro-
pancreatic fold, and drains into the portal vein (PV) or
splenic vein (SV). The drainage patterns of the LGV vary.
The LGV usually runs across the dorsal side of the common
hepatic artery (CHA) and the ventral side of splenic artery
(SA) [21] (Figs. 1, 2), although, in some individuals, the
LGV drains directly into the liver [3, 6, 13, 24, 28] (Fig. 3).
The LGV may be accidently injured during lymph node
dissection in patients with gastric cancer, affecting the cir-
culation and subsequent surgery. Familiarity with the
drainage of the LGV, its joining patterns and other related
anatomic knowledge is therefore important during radical
resection of gastric cancer. During analysis of 2,111 patients
who underwent radical resection for gastric cancer, we
observed a rare anatomic variant of the LGV.

Materials and methods

Beginning in May 2007, the Department of Gastric Surgery
of the Affiliated Union Hospital of Fujian Medical
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Fig. 1 LGV running across the dorsal side of the common hepatic artery. LGV left gastric vein, LGA left gastric artery, CHA common hepatic

artery, SA splenic artery

Fig. 2 LGV running across the ventral side of the splenic artery. LGV left gastric vein, LGA left gastric artery, CHA common hepatic artery, SA

splenic artery

University established a video database of surgical proce-
dures. By September 2012, the video database included
data on 2,111 patients who had undergone radical resection
for gastric cancer. The LGV of these patients was ana-
tomically exposed during lymph node dissection. The
specific surgical procedure consisted of, first, the assistant
holding and tensing the gastropancreatic fold and turning
the stomach up. Subsequently, the surgeon gently pressed
down the pancreas, exposing its superior border and, using
an ultrasonic scalpel, separated the pancreas membrane to
reach the posterior pancreas space. The anatomic space at
the surface of the SA was separated from left to right to
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reach the root of the SA. From the root of the SA, the
assistant pulled up the lymphatic fatty tissue, which was
dissected, and used an ultrasonic scalpel to separate the
anatomic space at the surface of the artery. This was fol-
lowed by dissection of the lymphatic fatty tissue along the
celiac artery, exposing the roots of the LGA and LGV.
Finally, the surgeon dissected the lymphatic fatty tissue
around the LGA and LGV using an ultrasonic scalpel, and
skeletoned and cut the LGA and LGV at the superior
border of the CHA or SA. Of the 2,111 gastric cancer
patients, 6 had the rare anatomic variant of the LGV
patients. In six patients, three cases underwent
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Fig. 3 LGV directly draining into the liver. LGV left gastric vein

laparoscopy-assisted distal gastrectomy and three cases
underwent laparoscopy-assisted total gastrectomy. All the
operations were undertaken with curative resection (RO)
and received a D2 LN dissection according to the Japanese
Classification of Gastric Carcinoma, 3rd edition (JCGC
3rd) [10].

The surgical processes and vascular anatomy were
documented in all patients by the surgical video and high
definition images. Patients underwent abdominal helical
CT (Discovery CT750 HD) scanning, from the top of the
diaphragm to the lower edge of the liver. The original
scanning images were three-dimensionally reconstructed
and used to measure the diameter and length of the LGV,
and the distances from its end to the splenoportal conflu-
ence and the root of the LGA. Written informed consent
was obtained from all patients for publication of this report
and any accompanying images, and the study was approved
by our institutional review board.

Results

Incidence and drainage pattern of the anatomic variant
of the LGV

Of the 2,111 gastric cancer patients who underwent radical
resection, 6 had the rare anatomic variant of the LGV
patients (Figs. 4, 5, 6, 7); the incidence of this finding was
about 0.28 %. Its specific drainage pattern differed from
that of the normal LGV. In patients with the variant, small
vessels from the anterior and posterior walls of the lesser
curvature of the stomach drained into the LGV. It lay close
to the LGA in the large part of the lesser curvature, des-
cended along the gastropancreatic fold, ran across the

dorsal side of the splenic artery and drained into the splenic
vein. These vascular anatomies in six patients were docu-
mented by the high definition images during laparoscopic-
assisted radical gastrectomy.

Clinical data on patients with the anatomic variant
of the LGV

Of the six patients with the anatomic variant, five were
male and one was female; their mean £ SD age was
64.83 + 15.46 years (range 43—-84 years), and mean + SD
body mass index (BMI) was 21.95 + 3.90 kg/m*. The
mean operation time was 160.00 £ 25.30 min and the
mean intraoperative blood loss was 55.00 + 23.45 ml. The
mean number of lymph nodes dissected was
38.50 + 14.92, and the mean postoperative hospital stay

Pancreas

Fig. 4 Schematic drawing of the LGV running across the dorsal side
of the splenic artery. LGV left gastric vein, LGA left gastric artery,
CHA common hepatic artery, SA splenic artery
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Fig. 5 LGV running across the dorsal side of the splenic artery. LGV left gastric vein, LGA left gastric artery, CHA common hepatic artery, SA

splenic artery

Fig. 6 LGV running across the dorsal side of the splenic artery. LGV left gastric vein, LGA left gastric artery, CHA common hepatic artery, SA

splenic artery

was 13.33 £ 3.67 days (Table 1). One of these six patients
had postoperative morbidity.

Features of the variant LGV

Using electronic caliper son three-dimensional CT recon-
structions (Fig. 8), we measured the diameter and length of
each LGV and the distances from its end to the spleno-
portal confluence and the root of the LGA were measured
(Table 2). We found that the mean + SD LGV diameter
and length were 5.10 £ 0.40 and 37.40 £ 5.19 mm,
respectively, and the mean + SD distance from the end
of the LGV to the splenoportal confluence was

@ Springer

13.05 & 0.86 mm. The closer the LGV and LGA were to
the root, the greater the distance between them; the
mean = SD distance from the end of the LGV to the root
of the LGA was 13.85 £ 1.02 mm. Table 3 shows the
mean LGV diameter and length and distances from its end
to the splenoportal confluence and the root of the LGA in
patients subdivided by age, sex, and BMI.

Discussion

In most individuals, the LGV starts from small branches of
the anterior and posterior walls of the stomach, collects
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Fig. 7 LGV running across the dorsal side of the splenic artery. LGV left gastric vein, LGA left gastric artery, CHA common hepatic artery, SA

splenic artery

Table 1 Clinical data on patients with the variant LGV

Case no. Sex Age (years) BMI (kg/m?) Number of Operation Blood Postoperative ~ Postoperative
dissected time (min) loss (ml)  hospital stay complications
lymph (days)
nodes (n)

1 M 78 20.80 32 180 100 20 Pulmonary infection

2 M 43 25.95 65 120 30 10 Not present

3 F 56 26.71 47 180 50 14 Not present

4 M 71 21.30 32 140 50 10 Not present

5 M 57 16.09 25 160 50 13 Not present

6 M 84 20.83 30 180 50 13 Not present

BMI body mass index

blood vessels from the lesser curvature of the stomach, and
descends along the gastropancreatic fold. The drainage
patterns of the LGV can vary. For example, evaluation of
abdominal CT scans in 125 patients showed that, in 49
(39.2 %), the LGV ran across the dorsal side of the CHA,
whereas, in 28 (22.4 %), it ran across the ventral side of the
SA [22]. In 2 of 245 cadavers (0.8 %), the LGV entered the
liver directly after passing through the hepatogastric liga-
ment [19]. Although there have been several studies of the
venous anatomy of the LGV [1, 4, 8, 25, 27], the reasons for
the different drainage patterns remain obscure. Embryo-
logically [2, 23], the primitive foregut venous plexus (PFVP)
courses along the primitive foregut, while the ductus veno-
sus (DV of Arantius) is anastomosed to the PFVP, resulting
in the anastomotic omental veins (AOV). During standard
development of the PFVP, the AOV gradually disappear,
with both the right and left gastric veins ending in the main
PV. Veins, however, must adapt to changes in the intestinal
canal and expansion of liver, resulting in different drainage

patterns of the LGV probably during the course of evolution.
In the rare anatomical variant described here, the LGV ran
across the dorsal side of the splenic artery and drained into
the splenic vein. This previously undescribed anatomical
variant had an incidence of 0.28 %.

LGV is one of the most important blood vessels
requiring dissection during gastric surgery. Thus, altera-
tions in LGV drainage patterns can affect the surgical
process [16, 29]. Preoperative familiarity with the ana-
tomical features of the LGV is therefore required to avoid
accidental dissection of the LGV. Analysis of abdominal
CT results of 81 patients showed that the LGV locations
could be detected by MDCT preoperatively in 76 patients
(93.8 %) [11]. Similarly, we found that LGV locations
could be detected by CT reconstruction. Preoperative CT
reconstruction in patients with this anatomical variant may
provide important reference values for positioning and
distinguishing the LGV during surgery for gastric cancer
[12, 14, 17, 18].
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Fig. 8 a-d CT images showing the LGV running across the dorsal side of the splenic artery, and the portion pointed out by arrow refers to the

LGV

Table 2 LGV parameters in

. . . Case no. Length of LGV (mm) Internal Distance from Distance
patient with the variant LGV .

diameter of splenoportal from root of
LGV (mm) confluence (mm) LGA (mm)

1 35.00 4.50 13.10 14.50

2 45.00 5.60 14.60 15.10

3 39.40 5.50 12.10 14.30

4 30.00 5.10 13.20 12.20

5 35.00 4.90 12.80 13.30

6 40.00 5.00 12.50 13.70

We found that the mean LGV diameter was
5.10 £ 040 mm, the mean LGV length was
37.40 £+ 5.19 mm, and the mean distances from the end of
the LGV to the splenoportal confluence and the root of the
LGA were 13.05 £ 0.86 and 13.85 £ 1.02 mm, respec-
tively. Although abdominal CT was useful in determining
the drainage pattern of the LGV [5, 7, 10, 20, 26], the LGV
was small and fragile and could be injured during lymph
node dissection in patients with gastric cancer [9, 15].
Familiarity with the anatomy of LGVs running across the
dorsal side of the splenic artery, as well as with adjacent
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structures, may benefit these patients. Normally, surgeons
operating on the region around the superior border of the
pancreas should first identify and cut the LGV in the region
at the superior border of the CHA or SA, then dissect the
lymph nodes. If the LGV is not apparent at the dorsal side of
the CHA or the ventral side of the SA, the LGV may drain
directly into the liver. If the LGV is undetected while sep-
arating the hepatogastric ligament and a single vein is
vaguely apparent across the dorsal side of the splenic artery,
it may be the anatomic variant described here, with the LGV
running across the dorsal side of the splenic artery. Because
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Table 3 Features of LGV running across the dorsal side of the SA

Characteristics No. of Mean length Mean internal Mean distance from Mean distance
patients of LGV (mm) diameter of splenoportal from root of
LGV (mm) confluence (mm) LGA (mm)
Overall 6 37.40 £+ 5.19 5.10 £+ 0.40 13.05 + 0.86 13.85 + 1.02
Gender
Male 5 37.00 £+ 5.70 5.02 + 0.40 13.24 + 0.81 13.76 + 1.12
Female 39.40 5.50 12.10 14.30
Age (years)
>70 3 35.00 £+ 5.00 4.87 £ 0.32 12.93 £ 0.38 1347 £ 1.17
<70 3 39.80 £+ 5.01 533 £0.38 13.17 £ 1.29 14.23 £+ 0.90
BMI (kg/m?)
>25 2 42.20 + 3.96 5.55 +£ 0.07 13.35 + 1.77 14.70 £+ 0.57
<25 4 35.00 £ 4.08 4.88 + 0.26 12.90 + 0.32 13.43 + 0.96
of the rareness of this anatomical variant, it was hard to References

perceive during surgery. Care should be taken while sepa-
rating the space on the dorsal side of the splenic artery. If the
vein is injured and bleeds, it can affect the course of surgery.
Aberrant course of LGV affects the dissection of lymph node
during the operation. When an aberrant of LGV is injured
during gastric surgery, bleeding and unclear operative field
will be caused, thus the difficulty of lymph nodes dissection
will increase, which will affect operation procedure, prolong
the operation time and increase the complication rate. If the
bleeding is improperly handled, it may cause incomplete
lymph nodes dissection, intraoperative cancer cells of the
metastasis lymph nodes residual and postoperative drop of
lymph node metastasis rate, so as to affect the character-
istics of oncological resection. In patients with enlarged
lymph nodes at the superior border of the pancreas or high
BMI, and therefore with relatively more lymphatic fatty
tissue surrounding the LGV, it may be relatively difficult
to expose the LGV during surgery, increasing the likeli-
hood of damaging the LGV. Care should be taken to
identify this anatomic variant preoperatively and to care-
fully dissect lymphatic fatty tissue at the superior border
of the pancreas.

We have described a rare anatomic variant of the LGV,
in which the vein descends along the gastropancreatic fold,
runs across the dorsal side of the splenic artery and drains
into the splenic vein. Preoperative detection of this variant
may help avoid damage to the LGV during gastric surgery.
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