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Summary

We encountered a case of double inferior vena cava (DIVC) in a 76 year old male cadaver
during anatomy practice at Matsumoto Dental University in 2015. The left and right inter-
nal iliac veins drained into the interiliac vein ran horizontal in front of the cape angle and
joined the left and right external iliac veins. Then the inferior vena cava on each side origi-
nated. The width of the origin of the inferior vena cava were 13.7 mm and 11.6 mm on the
right and left side, respectively. Based on the previous DIVC’s classifications, we attempt-

ed to classify the DIVC and iliac venous system by combining the direction of the internal
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iliac veins (lateral (1), vertical (s), and medial (m)), the inclination of the interiliac veins
(lower left to upper right (L to R), horizontal (H), and lower right to upper left (R to L)),
and the width of the right and left IVC (RIVC>LIVC, RIVC=LIVC, and RIVC<LIVC), to
the present and the 53 cases of the DIVC in literature from 1901 to 2022. According to the

classification, the present case was classified RIVC>LIVC, H, 1-1. In this case, hemi-azygos

vein was not found, and the height of the left kidney was lower than the right one. We

therefore investigated the co-existence of the venous system and the height of the kidney

to the 53 cases and referred to the embryological relationship between them. The present

classification provides basic knowledge for the clinical anatomy and surgery of the pelvic

region.
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No W ol ] FEA DT RKEMROIELE Rt T R

Al FEA
1 Givens (1912) © 47 e RIVC > LIVC LtoR I 1
2 | Gladstone (1929) " ENG e FH L to R A E|
3 | Gladstone (1929) ” H B TH 7L | 1
4 ffes (1931) ° fiaA10- 1 @ RIVC = LIVC LtoR ! |
5 £ (1937 0 5 RIVC > LIVC LtoR ! 1
6 M (1948) 20 I RIVC > LIVC LtoR s s
7| FRE (1957 Y 70 7 RIVC < LIVC 7L % "
8 it (1958) ' 55 e RIVC > LIVC WU | I
9 HEL (1959) 58 L RIVC > LIVC LtoR I 1
10| F#H5 (1960) 81 ? RIVC > LIVC H | 1
11 e (1962) 2 82 ? RIVC > LIVC H(24%) ] s
12 B (1962) 76 ke RIVC > LIVC L toR 1 1
13 AR (1963) 19 78 Q RIVC > LIVC LtoR 1 m
14 | E&)s (1967) 17 65 e RIVC = LIVC LtoR s s
15 | @ms (1968) 65 7 RIVC > LIVC Rto L 1 1
16 VR (1968) 1 63 e RIVC > LIVC 7L 1 1
17 HE (1969)% 84 7 RIVC < LIVC LtoR 1 1
18 | e, (1969)% 81 Q RIVC < LIVC L toR ] s
19 | Takai et al (1973) % 45 4 RIVC > LIVC LtoR | I
20 | Takai et al (1973)% 75 ? RIVC > LIVC oL 1 1
21 Jeks (1978) # 71 S8 RIVC > LIVC 7L 1 1
22 | WA (1978) 2 75 I RIVC > LIVC LtoR T T
23 | AR (1978) 2 55 Q RIVC > LIVC LtoR KB PN
24 | ik (1978) 2 68 5 RIVC < LIVC RtoL N B
25 | ZRmE (1978) * 92 o} RIVC = LIVC RioL | |
26 | M5 (1978) ¥ 63 4 RIVC < LIVC Rto L PN K
27| FmEL (1978) % 70 7 RIVC > LIVC LtoR EN ENi
28 | &UFS (1980) 81 4 RIVC > LIVC 7L 1 "
29 | Takagi et al (1982)%" 71 Q RIVC < LIVC 7L
30 | Kamiet al (1983)% 413 e RIVC = LIVC Rto L 1 I
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31| fexk (1986) 2 60 e RIVC > LIVC LtoR ENi| PN
32 | ek (1986) % 57 J RIVC > LIVC LtoR ! R
33| feak (1986) 87 Q RIVC < LIVC Rto L N R
34| fexk (1986) ¥ 88 5 RIVC < LIVC RtolL R KB
35 |Khaledpour et al (1990)°” 69 I RIVC > LIVC LtoR N R
36 | Wagner et al (1993)°" 82 L RIVC = LIVC LtoR ] 1
37 | Yano et al (2000) *? 70 e RIVC > LIVC LtoR ] m
38 | Yano et al (2000) *? 86 Q RIVC > LIVC 7L 1 s
39 | Surtict et al (2002) * 57 7 RIVC > LIVC 7L 1 «
40 | Osawa et al (2002)" 88 5 RIVC > LIVC LtoR s m
41 | S (2005) ¥ 66 ? RIVC > LIVC LtoR ] m
42 | BEIgS (2005) %0 55 5 RIVC > LIVC LtoR 1 *
43 | Kumar (2006)™ 45 5 RIVC > LIVC LtoR | |
44 | Tohno et al (2006)% 74 e RIVC > LIVC Y 1 1
45 | Xue et al (2006) * 87 e RIVC < LIVC RtoL ENi] N
46 | Tohno et al (2007) " 91 I RIVC= LIVC L 1 |
47 | Natsis et al (2010) " 72 5 RIVC = LIVC 2L 1 |
48 | Chenetal (2012)" 84 Q RIVC > LIVC LtoR | |
49 | Hayashi et al (2013)” 84 & RIVC > LIVC LtoR m 1
50 |Hayashi et al (2013)” 74 ? RIVC < LIVC RtoL | ]
51 |Hayashi et al (2013)° 81 F RIVC = LIVC Rto L m m
52 | ltoetal (2018) 81 Q RIVC > LIVC LtoR | 1
53 | Yoshimura et al (2022) ** 85 7 RIVC > LIVC 2% (HER to L) I I
54 M (2022) 79 & RIVC > LIVC H m -
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Fig.1 : Photograph of the inferior vena cava with the aorta
of the abdomen. AA: abdominal aorta, IVC: inferior vena
cava, LCIA: left common iliac artery, LIVC: left inferior vena
cava, PT: preaortic trunk, RCIA: right common iliac artery,
RIVC: right inferior vena cava.

Fig.2 : Schema of the fig. 1. AA: abdominal aorta, ITVC:
interiliac vein, LIVC: left inferior vena cava, RIVC: right
inferior vena cava. AA: abdominal aorta, CT: coeliac trunk,
IIV: interiliac vein, IMA: inferior mesenteric artery, IVC:
inferior vena cava, LCIA: left common iliac artery, LEIA:
left external iliac artery, LITA: left internal iliac artery,
LIIV: left internal iliac vein, LIVC: left inferior vena cava,
LRA; left renal artery, LRV: right renal vein, LTA: left
testicular artery, LTV: left testicular vein, LU: left ureter,
PT: preaortic trunk, RCIA: right common iliac artery, REIA:
right external iliac artery, RIIA: right internal iliac artery,
RIVC: right inferior vena cava, RIIV: right internal iliac
vein , RPV: right renal vein, RTV: right testicular vein. LSV
and IPV: root of left suprarenal and inferior phrenic veins.
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Fig.3 : Photograph of the DIVC after removal of the ab-
dominal aorta, common iliac artery, and internal and
external iliac arteries.

LSV &PV _

Fig.4 : Schema of the fig. 3. IVC: inferior vena cava, LEIV:
left external iliac vein, LIIV: left internal iliac vein, LIVC:
left inferior vena cava, LRV: right renal vein, LSV and IPV:
root of left suprarenal and inferior phrenic veins, LTV: left
testicular vein, LU: left ureter, PT: preaortic trunk, REIV:
right external iliac vein, RIIV: right internal iliac vein,
RIVC: right inferior vena cava, RPV: right renal vein, RTV:
right testicular vein, RU: right ureter.
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Fig.5 : Photographs of the azygos venours system. Azygos
vein is seen in front of the vertebral column. Hemiazygos
vein was not seen.



Fig. 6 : Schema of the fig. 5. T2 : second intercostal vein.
Number under the T2 shows those of each intercostal vein.
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Fig. 7 : Diagram of the inferior vena cava and azygos
vein system in the present case. AV: azygos vein, AHAV:
accessory hemiazygos vein, IIV: internal iliac vein, LALV:
left ascending lumbar vein, LBV: left brachiocephalic vein,
LEIV: left external iliac vein, LIJV: left internal jugular
vein, LIVC: left inferior vena cava, LRV: left testicular vein,
LSCV: left subclavian vein, LTVs: left testicular veins, PT:
preaortic trunk, RALV: right ascending lumber vein, RBV:
right brachiocephalic vein, REIV: right external iliac vein,
RIVC: right inferior vena cava, RRV: right renal vein, RSIV:
right superior intercostal vein; RTVs: right testicular veins.
*: anastomoses with the external vertebral plexus are
indicated (no anastomosis with the left inferior vena cava
was observed).

Bl Nz, RElE —FH T LRI A LN LD 72
S O5EE VT, AFLZB &2#E L7
LA, 26BIH LI 7S L7281 5 £ 16
DL —F L7, SROGEIIBVTRGE L —
FL72BNE, AT REROEESKE C (RIVC
>SLIVC), B BIEIRASAE T )2 o4 B I



104 AT 6, b0 EHFREIRD 161 & LRI 2 872 7% O R A

2

- s I = m
(8 cases) (3 cases)
RIVC > LIVC
Left to Right ‘ A\
(L-R) N
s — s s — | s - m
(1 case) (1 case)
m-m m — |
(1 case)
| =1 I - s
(1 case) (1 case)
RIVC > LIVC
Horizontal
(H)

\ )ﬂ\

(present case)

S EEEE
EES BT

RIVC > LIVC (1 case)
Right to Left
(R-L)
s — s
me\

Fig. 8 : Schema showing that the right inferior vena cava is of a larger diameter than that of the left
inferior vena cava (RIVC>LIVC), with the interiliac vein runs obliquely from lower left to upper right (L—
R), the type that runs horizontally (H), and the type that runs obliquely from lower right to upper left (R—
L). They further classified three types that the internal iliac vein pours into the external iliac vein as the
lateral type (1), the type that pours vertically (s), and the type that pours into the interiliac vein (m).
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Fig.9 : Schema showing that the right inferior vena cava is same diameter as that of the left inferior
vena cava (RIVC=LIVC, limited under 2mm), with the interiliac vein runs obliquely from the left inferior
to the right superior (L—R), the type running horizontally (H), and the type running obliquely from the
right inferior to the left superior (R-L). They further classified three types that the internal iliac vein
pours into the external iliac vein as the lateral type (1), the type that pours vertically (s), and the type

that pours into the interiliac vein (m).
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Fig. 10 : Schema showing that the left inferior vena cava is of a larger diameter than that of the right
inferior vena cava (RIVC<LIVC), with the interiliac vein runs obliquely from lower left to upper right (IL—
R), the type that runs horizontally (H), and the type that runs obliquely from lower right to upper left (R—
L). They further classified three types that the internal iliac vein pours into the external iliac vein as the
lateral type (1), the type that pours vertically (s), and the type that pours into the interiliac vein (m).
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1 Givens (1912) ¥ 47 7 RIVC > LIVC LtoR | |

2 frs (1931) ¥ BarE104 A 7 RIVC = LIVC LtoR I |
3 B4 193 Y 0 e RIVC > LIVC LtoR | |
4 FRE (1948) 17 20 K4 RIVC > LIVC LtoR S s
5 #ms (1959) P 58 g RIVC > LIVC LtoR | |
6| Fin (1960) 81 2 RIVC > LIVC H | |
7 EE (1962) 82 e} RIVC > LIVC H(25%) | s
8 wEE S (1962) 76 " RIVC > LIVC LtoR 1 1
9 WAL (1963) 19 78 Q RIVC > LIVC LtoR | m
10| BEais 1967) 7 65 7 RIVC = LIVC LtoR s s
11| Emms (1968) 65 g RIVC > LIVC RtoL | |
12 B (1969)%0 84 e RIVC < LIVC LtoR | |
13 IS (1969) %Y 81 el RIVC < LIVC LtoR I s
14 | Takai et al (1973)% 45 e RIVC > LIVC LtoR | |
15 | Kami et al (1983)% 43 4 RIVC = LIVC Rto L | |
16 | Wagner et al (1993)* 82 & RIVC = LIVC Lto R I I
17| Yano et al (2000) 70 e RIVC > LIVC LtoR | m
18 | Osawa et al (2002)°” 88 a RIVC > LIVC LtoR s m
19| #8B%5 (2005) 66 el RIVC > LIVC LtoR | m
20 | Kumar (2006)°” 45 3 RIVC > LIVC LtoR | I
21 | Chenetal (2012) ¥ 84 Q RIVC > LIVC LtoR 1 |
22 | Hayashi et al (2013) % 84 F RIVC > LIVC LtoR m |
23 | Hayashi et al (2013) & 74 2 RIVC < LIVC RtoL 1 |
24 | Hayashi et al (2013)? 81 7 RIVC = LIVC RtoL m m
25 | ltoetal (2018) * 81 2 RIVC > LIVC LtoR | |
26 M (2022) 79 g RIVC > LIVC H m m

RIVC =74 FAHHIR, LIVC=ZETKREMRK, H=XKF, Lto R=EFH»5L LS, Rto L=fFhH» ok R~ 1=4
T B BRI SOV, mo= BB BIRRIRICTE SN R, s = FREFIRICIE CHE L 2 2 L THURT.
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