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Abstract

AIM: To study characteristics of collateral circulation
of gastric varices (GVs) with 64-row multidetector
computer tomography portal venography (MDCTPV).

METHODS: 64-row MDCTPV with a slice thickness of
0.625 mm and a scanning field from 2 cm above the
tracheal bifurcation to the lower edge of the kidney
was performed in 86 patients with GVS diagnosed
by endoscopy. The computed tomography protocol
included unenhanced, arterial and portal vein phases.
The MDCTPV was performed on an AW4.3 workstation.
GVs were classified into three types according to Sarin'’s
Classification. The afferent and efferent veins of each
type of GV were observed.

RESULTS: The afferent venous drainage originated
mostly from the left gastric vein alone (LGV) (28/86,
32.59%), or the LGV more than the posterior gastric
vein/short gastric vein [LGV > posterior gastric vein/
short gastric vein (PGV/SGV)] (22/86, 25.58%), as
seen by MDCTPV. The most common efferent venous
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drainage was via the azygos vein to the superior vena
cava (53/86, 61.63%), or via the gastric/splenorenal
shunt (37/86, 43.02%) or inferior phrenic vein (8/86,
9.30%) to the inferior vena cava. In patients with
gastroesophageal varices type 1, the afferent venous
drainage of GV mainly originated from the LGV or
LGV > PGV/SGV (43/48, 89.58%), and the efferent
venous drainage was mainly via the azygos vein to the
super vena cava (43/48, 89.58%), as well as via the
gastric/splenorenal shunt (8/48, 16.67%) or inferior
phrenic vein (3/48, 6.25%) to the inferior vena cava.
In patients with gastroesophageal varices type 2, the
afferent venous drainage of the GV mostly came from
the PGV/SGV more than the LGV (PGV/SGV > LGV) (8/16,
50%), and the efferent venous drainage was via the
azygos vein (10/16, 62.50%) and gastric/splenorenal
shunt (9/16, 56.25%). In patients with isolated gastric
varices, the main afferent venous drainage was via
the PGV/SGV alone (16/22, 72.73%), and the efferent
venous drainage was mainly via the gastric/splenorenal
shunt (20/22, 90.91%), as well as the inferior phrenic
vein (3/23) to the inferior vena cava.

CONCLUSION: MDCTPV can clearly display the afferent
and efferent veins of all types of GV, and it could provide
useful reference information for the clinical management
of GV bleeding.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Liver cirrhosis can result in portal hypertension. Gastric
fundic and/or esophageal varices ate one of the severe
complications. It may cause massive hemorrhage of the
upper gastrointestinal tract'’. The clinical management of
gastric varices (GV) is related to their hemodynamics and
locations. GV wete classified into three types according to
Sarin’s Classification that is based on vatices location by
endoscopy”. Tt is essential to identify the hemodynamics
of different types of GV before treatment. The conven-
tional portal vein catheterization provides useful infor-
mation regarding portal hemodynamics including GV,
but it is an invasive method”. As an almost atraumatic
method, computed tomography angiography has been
adopted widely to display the portal vein system™”,
Multidetector computer tomography portal venography
(MDCTPV) can display esophageal varices (EV), GV and
related bypass circuits more specifically because of the
thinner slice and better spatial resolution of the computed
tomography scanner™. In our study, 86 GV patients
diagnosed by endoscopy were selected and classified into
three types according to Sarin’s Classification”, and the
afferent and efferent veins of different types of GV were
studied by MDCTPV.

MATERIALS AND METHODS

Patients

Eighty-six consecutive patients with portal hypertension
confirmed by endoscopy were enrolled in this study from
April 2007 to December 2008, including 52 men and 34
women, aged 38-76 years (mean: 62.6 years). The etiology
of portal hypertension for these 86 patients was post-
hepatitic cirrhosis (7 = 45), alcoholic cirrhosis (7 = 23),
primary biliary cirrhosis (# = 7), autoimmune hepatic
cirthosis (# = 3), cryptogenic cirrhosis (#z = 1), pancreatic
carcinoma (7 = 4) and chronic pancreatitis (7 = 3). There
were 35 patients with a coexistent diagnosis of hepatoma.
According to Child-Pugh grading, 15 cases were grade A,
50 grade B and 21 grade C.

Examination methods
A GE 64-row MDCT scanner was applied to perform
non-enhanced, arterial and portal vein phase vein en-
hanced scans in all patients. The scanning range was from
2 cm above the tracheal bifurcation to the lower edge of
the kidney. One hundred milliliters of non-ionic contrast
medium (Omnipaque 350, Nycomed Inc., Princeton,
NJ, USA) was injected with a power injector at a rate of
4.0 mL/s. The arterial phase scanning started about 20-30 s
after the beginning of injection, and portal phase scanning
was initiated 25 s after the beginning of the arterial phase.
The reconstitution thickness was set at 0.625 mm.
Fujinon EG 485 (Fujinon, Saitama, Japan) and
OlymPus CV240 electronic endoscope (Olympus Optical
Co. Ltd., Tokyo, Japan) were used for the observation of
EV and GV. The location of the vatrices was recorded
according to endoscopic reports and imaging data.
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Image analysis

CTPV images were processed on a GE AW4.3 worksta-
tion (GE Medical Systems, Milwaukee, WI, USA). GV
and collateral circulation in all cases were analyzed using
maximume-intensity projection (MIP) and multi-planner
reformation (MPR) techniques. All images were reviewed
by three independent experienced radiologists, who were
blind to the patients’ clinical data. A consecutive conclu-
sion was obtained if their dignosis was different.

Classification of GV

According to the varices location under endoscopym,
GVs were classified into three types: (1) gastroesophageal
varices type 1 (GEV1): EV combined with lesser curve
GV; (2) gastroesophageal varices type 2 (GEV2): EV
combined with GV that extend to the greater curvature;
and (3) isolated gastric varices (IGV): varices located on
the body and fundus of the stomach, without EV.

Based on CTPYV, the afferent venous drainage of GV
could be divided into four types“o’“]: left gastric vein
(LGV) alone; postetior gastric vein/short gastric vein
(PGV/SGV) alone; LGV dominant (LGV > PGV/
SGYV; drainage from both the LGV and PGV/SGYV, with
the former predominating); and PGV/SGV dominant
(PGV/SGV > LGV, drainage from both the LGV and
PGV/SGYV, with the latter predominating).

RESULTS

According to endoscopy, we found 48 cases of GEV1
(55.8%), 16 of GEV2 (18.6%) and 22 of IGV (25.6%)
(Table 1).

MDCTPYV showed that the afferent venous drainage
of GV (Table 1) originated from LGV (28/86, 32. 59%),
PGV/SGV > LGV (22/86, 25.58%), followed by PGV/
SGV (20/86, 23.26%) and PGV/SGV > LGV (16/86,
18.60%). Among the GEV1 type, the afferent vein of the
GV mostly originated from the LGV (27/48, 56.25%))
(Figure 1A) or LGV > PGV/SGV (16/48, 33.33%). Most
cases of GEV2 type originated from PGV/SGV > LGV
(8/16, 50%) (Figure 2A) or PGV/SGV (4/16, 25.00%),
and then LGV > PGV/SGV (3/16, 18.75%). Most
IGV cases otiginated from PGV/SGV (16/22, 72.73%)
(Figure 3A and B) or PGV/SGV > LGV (5/22, 22.73%)).

The efferent venous drainage of GV differed
between patients, and several drainage veins might be
observed in one patient as well (Table 1). In 53 cases, the
efferent venous drainage was from the azygos vein to
the supetior vena cava (53/86, 61.63%); eight cases from
the inferior phrenic vein to the inferior vena cava (8/86,
9.30%); and 37 cases from the gastric/splenorenal shunt
to the inferior vena cava (G/S-R) (37/86, 43.02%). The
main efferent venous drainage of GEV1 was via the
azygos vein into the supetior vena cava (43/48, 89.58%)
(Figure 1B), whereas the efferent drainage of GEV2
was mostly zia the azygos vein (10/16, 62.5%) to the
superior vena cava, and via the gastric/splenorenal shunt
to the inferior vena cava (9/16, 56.25%) (Figure 2B).
The efferent venous drainage of IGV was mainly via
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GEV1 GEV2 IGV Total

Afferent vein of GV
LGV 27 1 0 28
LGV >PGV/SGV 16 3 1 22
PGV/SGV > LGV 3 8 5 16
PGV/SGV 2 4 16 20
Efferent vein of GV
Azygos vein 43 10 0 53
Inferior phrenic vein 3 2 3 8
Gastric/splenorenal shunt 8 9 20 37

GV: Gastric varice; CTPV: Computer tomography portal venography;
GEV1: Gastroesophageal varices type 1, GEV2: Gastroesophageal varices
type 2; IGV: Isolated gastric varices; LGV: Left gastric vein; PGV: Posterior

gastric vein; SGV: Short gastric vein.

Figure 1 Gastroesophageal varices type 1. A: Gastric varice (GV) (black
arrow) originated from the left gastric vein (LGV) (white arrow); B: Venous
drainage of the GV was via the azygos vein to the superior vena cava (arrow).

the gastric/splenorenal shunt to the inferior vena cava

(20/22, 90.91%) ( Figure 3A and B).

DISCUSSION

GV are an ominous consequence of portal hyperten-
sion”. Sarin and Ryan have reported that GV are detected
in 20% of portal hypertension patients'*'”. Compared
to endoscopic findings reported by Sarin er al™ our
study with CTPV revealed that the IGV type was more
common (25.6%), GEV1 was less common (55.8%) and
GEV2 was similar to that report. It was probably because
there were more cases of pancreas disease in our study'" .

The afferent venous drainage of GV was mainly from
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Figure 2 Gastroesophageal varices type 2. A: GV (arrowhead) originated from
the posterior gastric vein/short gastric vein (PGV/ISGV) (black arrow) and LGV
(white arrow), but the former was dominant; B: GV (white arrowhead) draining to the
inferior vena cava (white arrow) via the gastric/splenorenal shunt (black arrowhead).

Figure 3 Isolated gastric varices. A: GV (white arrowhead)originated from
the PGV/SGV (white arrow) and drained to the inferior vena cava (black arrow)
via the gastric/splenorenal strunt (black arrowhead); B: GV (black arrowhead)
originated from the PGV/SGV and drainned to the inferior vena cava via the
gastric/splenorenal shunt (white arrowhead), white arrow indicates splenic vein.
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three blood supplies: LGV, PGV and SGV. We showed
that the afferent venous drainage of GV in GEV1 mostly
originated from the LGV or LGV > PGV/SGV. In
GEV2, LGV and PGV/SGV participated in the blood
supply of GV. As for type IGV, the afferent venous
drainage was mainly from the PGV/SGV. Our study
revealed that PGV/SGV participated in the blood sup-
ply of the three types of GV, which was more than in
the former study"”. This may be because more cases of
pancreatic cancer and pancreatitis were involved in this
study. The latter was called left-sided portal hypertension,
because the pancreas diseases involved the splenic vein,
which showed PGV/SGV leading to GV, and often not
accompanied by EVI'™,

The blood supply pattern of GV is related closely to the
anatomy of the LGV, PGV and SGV. The LGV originates
from the portal vein, splenic vein and portosplenic angle.
The stem of the LGV gives off anterior and posterior
branches above the body of stomach. The anterior branch
enters the wall of the fundus and forms the varices, which
are continuous with the peri-esophageal varices in the
esophagogastric junction. The posterior branch, from
which the paraesophageal varices are formed directly,
collects blood from the lesser curvature, cardia and lower
segment of the esophagusm. As a result, when the LGV
is predominant (GEV1), the location of GV is closer to
the cardia, and generally accompanied by EV. The PGV
is not present in normal conditions; it only emerges when
portal hypertension occurs. It originates from the splenic
vein and collects blood from the greater gastric curvature.
As a result, in GEV2 and IGV patients, the PGV is one
of the main blood vessels. This is the same as reported
by Watanabe ¢ al” through portal vein catheterization.
In GEV1, the PGV is part of the GV blood supply.
The SGV originates from the splenic vein and mainly
drains blood from the fundus and greater curvature, thus
contributing mainly to the fundus varices.

The para-esophageal varices may connect with the
peri-esophageal varices, or join the superior vena cava via
the azygos vein system, or via the inferior phrenic vein to
the inferior vena cava®. Therefore, venous drainage of
GEV1 is mostly za the azygos vein to the superior vena
cava. EV can also exist in GEV2, but the GV blood
supply seldom comes from the LGV, thus, in GEV2,
only a small part of the GV drainage goes viz the azygos
vein to the superior vena cava or vz the inferior phrenic
vein to the inferior vena cava.

The gastric/splenorenal shunt is the spontaneous
portosystemic shunt that runs from the branches of the
PGV/SGV uvia the left adrenal vein, retropetitoneal veins
and other branches of the left renal vein™”. Thus it is
likely to be found in GEV2 and IGV, as indicated in our
study.

The CTPV view of the blood supply and drainage
of GV could provide clinicians with a valuable reference
for the endoscopic treatment of GV bleeding™”". GV
collateral vessels should be given special attention during
treatment. GEV2 and IGV are supplied by multiple ves-
sels, therefore, the simple treatment of endoscopic variceal
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ligation is not ideal, and has a high rate of recurrence and
postopetative hemorthage. With regard to the gastric/spl-
enorenal shunt that is commonly found with IGV, more
attention should be paid to the dosage and injection rate
of sclerosant during endoscopic sclerotherapy, so as to
prevent the sclerosant from flowing into the systemtic
circulation zia the shunt™. In some GEV1 cases, the
incidence of secondary GV increases after treatment of
EV". On the other hand, after treatment of GV, EV are
aggravated because of the special drainage pattern, which
can be displayed cleatly on CTPV"™. Therefore, CTPV has

its value in the follow-up after endoscopic sclerotherapy.

COMMENTS

Background

The collateral circulation, location, and hemodynamics of gastric varices (GV)
can affect the treatment of GV bleeding.

Research frontiers

Computed tomography angiography has been used widely to visualize the
portal vein system, and it can reveal esophageal varices, GV and related
bypass circuits.

Innovations and breakthroughs

In this study, the afferent and efferent veins of different types of GV, which
were classified according to their location, were revealed by the high spatial
resolution imaging of multidetector computed tomography (MDCT) and the
appropriate post-processing methods.

Applications

As a noninvasive method, MDCT portal venography could provide clinicians with
a valuable reference in the endoscopic and surgical treatment of GV bleeding.
Peer review

This seems a very interesting new semiological approach to GV.
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