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Background: The portal vein is an intra-abdominal large
vein. It drains the venous blood from the abdominal and
pelvic parts of the digestive tract and its associated glands
including the spleen, pancreas and gallbladder. Variations
of its formation were previously reported in literatures. The
anatomic dimensions of the portal vein and its variations
of formation have not been established for Thais.
Objectives of the present study is determine the length,
diameter and variations in types of portal vein formations
in Northeastern Thais

Study design: A descriptive study based on anatomical
dissection and morphometry.

Setting: Gross Anatomy Laboratory Dissecting room
at the Department of Anatomy, Faculty of Medicine,
Khon Kaen University, Thailand.

Subjects: Sixty five donated, embalmed Northeastern Thai
cadavers (40 males; 25 females) ranging between 38 and
87 years of age at decease were used.

Methods: All cadavers were dissected in order to approach
the portal veins, superior mesenteric, splenic and inferior
mesenteric veins. The length and diameter of each
portal vein were measured by vernier caliper and recorded.
Variations of the portal vein formation in relation to the
termination or point of entry of the inferior mesenteric veins
were determined and recorded.
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Results: The average length and diameter of the portal

veins was 6.61+0.93 cm and 1.18+0.23 cm respectively.
Type | of the portal vein, which was formed by the union of
the superior mesenteric vein and splenic vein was found
in 55 cases of 65 cases (84.61%). The confluence of the
superior mesenteric, splenic and inferior mesenteric veins
to form the portal vein type Il, occurred only in 10 cases
(15.39%).

Conclusions: Our results demonstrated the average
lengths (6.61+0.93 cm) and diameters (1.18+0.23 cm) of
the portal vein and the possible anatomic differences of its
formation among Northeastern Thais. It was interesting
to find that the superior mesenteric, splenic and inferior
mesenteric veins join to form the portal vein occurred in
10 cases.
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Introduction

The portal vein (PV) is the largest intra-abdominal vein
located in the right upper quadrant of the abdomen. It drains
venous blood from the abdominal part of the gastrointestinal
tract, the spleen, pancreas and gallbladder and distributes to
the liver sinusoid. It is formed by the union of two main
tributaries, the superior mesenteric vein (SMV) and the splenic
vein (SPV).

lumbar vertebra, anterior to the inferior vena cava and posterior

This formation occurs at the level of second

to the neck of the pancreas. The portal vein bifurcates into
right and left branches before entering the liver at the porta
hepatis. The inferior mesenteric vein (IMV) receives blood
from the upper part of the rectum, sigmoid and the descending
part of the colon and usually empties into the splenic vein'®
Variations of the portal vein formation from the main tributaries,
the superior mesenteric and splenic veins, related to
termination of the inferior mesenteric veins were previously

reported”®.  The anatomic dimensions of the portal vein and
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its variations of formation have not been carried out in Thais.
Therefore, the aims of this study were to determine the
length, diameter and the variation of types of the portal vein

formation among Northeastern Thais.

Materials and Methods

The samples comprised of 65 embalmed Northeastern
Thai cadavers, 25 females and 40 males, who had donated
their bodies to the Department of Anatomy Faculty of
Medicine, Khon Kaen University. They were 38 to 87 years
old at the time of decease. The portal veins, the superior
and inferior mesenteric and splenic veins of all cadavers were
exposed during routine dissection in Gross Anatomy course.
Cadavers who had anatomical dimensional alterations of the
portal trunk were excluded. The diameter and length of each
portal vein, from the beginning to the point before it bifurcated
into right and left branches were measured by using sliding

vernier caliper with an accuracy of 0.001 mm and recorded.
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The gross anatomic variations of the portal veins formation
related to termination of the inferior mesenteric veins were
carefully determined, photographed and recorded. All data

were then analyzed using descriptive statistics.

Results

The mean length and diameter of all portal veins were
6.61+0.93 c¢cm (range, 9.26 to 4.61 cm) and 1.18+0.23 c¢m
(range, 1.84 to 0.44 cm), respectively. In females, the mean
length and diameter of the portal veins were 6.48+0.75 ¢cm
(range, 7.58 to 5.22) and 1.13+0.22 cm (range, 1.84 to 0.77),
respectively. While in males, the mean length and diameter
of the portal veins were 6.70+1.03 cm (range, 9.26 to 4.61)
and 1.22+0.23 c¢m (range, 1.69 to 0.44), respectively (Table 1).
Formation of the portal vein by the union of the superior

mesenteric and splenic veins, classified as type |, occurred in
55 (female 18, male 37) cadavers (84.61%) (Table 2). The
type | formation was further subdivided into 2 subgroups
according to the termination of the inferior mesenteric vein
(Table 3). The specimens which had the inferior mesenteric
vein draining into the splenic vein was denoted as type la
(Figure 1a). The samples with inferior mesenteric vein
emptying blood directly into the superior mesenteric vein
were classified as type Ib (Figure 1b). Type la and type Ib
were found in 38 (69.1%) and 17 cases (30.9%), respectively.
In 10 cases (15.39 %), the portal veins were formed by
a confluence of the superior mesenteric and splenic veins
with the inferior mesenteric vein emptied in to the angle of
the junction of the superior mesenteric and splenic veins.
These were denoted as type Il formation (Figure 2).

Table 1 The mean length and mean diameter of the portal veins

95% CI for Mean

Sex N Mean SD SE Minimum Maximum
Lower Bound Upper Bound

Length

female 25 6.4820 0.74984  0.14997 6.1725 6.7915 5.22 7.58
male 40 6.6955 1.02685  0.16235 6.3671 7.0239 4.61 9.26
Total 65 6.6134 092968 0.11531 6.3830 6.8437 4.61 9.26

Diameter

female 25 1.1304 0.2971 0.04394 1.0397 1.2211 0.77 1.84
Male 40 1.2170 0.23120  0.03656 1.1431 1.2909 0.44 1.69
Total 65 1.1837  0.22908  0.02841 1.1269 1.2405 0.44 1.84

Table 2 Types of portal vein formation

Type Female case (%)

Male case (%) Total Case (%)

I 18 (27.70%)
I 7 (10.76%)

37 (566.92%)
3 (4.62%)

55 (84.62%)
10 (15.38%)

Type I: Formation of the portal vein by union of the superior mesenteric vein (SMV) and the splenic vein(SPV)

Type II: Formation of the portal vein by union of the superior mesenteric vein (SMV), splenic vein (SPV) and the inferior mesenteric vein (IMV)

Table 3 Two subgroups of type | formation of the portals vein Termination of the inferior mesenteric vein in type |

Type | Female case (%) Male case (%) Total case (%)
la 10 (18.19%) 28 (50.91%) 38 (69.10%)
b 8 (14.54%) 9 (16.36%) 17 (30.90 %)

Type la: inferior mesenteric vein drains in to the splenic vein

Type Ib: inferior mesenteric vein drains in to the superior mesenteric vein
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Figure 1 Type |, the portal vein was formed by union of the superior mesenteric and the splenic veins A: Type la, the
inferior mesenteric vein draining into the splenic vein and B: Type 1b, the inferior mesenteric vein draining in to

the superior mesenteric vein.

Figure 2 Type Il, the portal vein was formed by union of the superior mesenteric (SMV) and splenic veins (SPV), and the

inferior mesenteric vein (IMV) emptied in the angle of the junction of SMV and SPV.
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Discussions

Our results demonstrated that the mean length of the
portal vein (6.61 cm) was shorter than that reported in the
Iranian* (mean length of 8.3 cm). The mean diameter of the
portal vein of this study was 1.18 cm and in Iranian® similary
was 1.2 cm. On the textbook of Woodburne®, the IMV
empties directly into splenic vein or into SMV just before
their junction occurred in 60% and 40%, respectively. The
portal vein formed by union of the superior mesenteric, splenic
and inferior mesenteric veins was not mentioned in this
textbook. This type of portal vein formation (type Il) was
15.39% in the present study and 12.5% reported by Aktan
etal. A case of such anomalous formation of the portal vein
was also reported for Indian’. During the fourth to fifth weeks
of embryonic life, the paired vitelline veins form a venous
plexus around the duodenum before entering the sinus
venosus. The left vitelline vein degenerates later, while the
right vitelline vein persists and forms most of the hepatic

portal system®®®,

The anatomic variations of the portal vein
formation may be due to the deviation of the developmental
process during prenatal period. In conclusion, this study
revealed the length and diameter of the portal vein and
the possible anatomic differences of its formation in
Northeastern Thais. These anatomic dimension and
variations of its formation might contribute useful data and
clinical implications for both the surgeons and the radiologists

when dealing with the portal system.
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