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Advances in the anatomy study of the mesenteric artery
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Abstract In recent years, the incidence of colorectal cancer has been continuously increasing, and laparoscopic
radical surgery for colorectal cancer is being increasingly applied in clinical practice. In laparoscopic
radical surgery for left-sided colon and rectal cancer, the inferior mesenteric artery (IMA) is one of the
most important anatomical landmarks, and its handling is also an important step in the surgical process,

which can affect the surgical quality, postoperative recovery, and patient prognosis. Inappropriate
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handling of the IMA during surgery can cause vascular injury, bleeding that can contaminate the surgical
field, prolong the operative time, and improper ligation of blood vessels can lead to colon ischemia at the
surgical site, thereby increasing the risk of complications such as anastomotic leakage. Therefore,
accurate understanding of vascular anatomy is the basis of successful tumor radical surgery in left-sided
colon and rectal tumor surgery. The anatomy of the IMA varies greatly, and different results are obtained
through various methods such as anatomy, angiography, or surgical research, and there are differences in
anatomy due to different races and even regions. It is necessary to summarize and classify them.
Although the origin of the IMA varies slightly, there are significant differences in types of branches,
number of branches, and the presence or absence of certain branches among different individuals. The
results of different researchers are also not exactly the same. Although there is no unified classification
system for the anatomical classification of the IMA, the similarities include three major types of
branches, including the left colo-sigmoid trunk, the recto-sigmoid trunk or common trifurcation. From
the perspective of surgical treatment of colorectal cancer, it is of great significance to analyze the
anatomical structure data of the IMA and its branches recorded during preoperative imaging examination
and surgery. Therefore, this article summarizes the reported anatomical types and relative relationships
between different branches in the literature, describes the normal and variant anatomical structure of the
IMA, including a brief overview of relevant embryology, and introduces a new classification system to
evaluate and summarize the anatomical structure of the IMA, so as to provide theoretical reference and
guidance for surgeons to evaluate the mesenteric vascular system before and during surgery, improve

overall surgical quality, achieve sufficient and reasonable tumor radical resection, and optimize surgical
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Figure1 Commonly described anatomy of the IMA

2 ZEMZER R EN 3 &R A XHR

SMA I IMA Z A1 4 3 2% £ 2R S e, PRl
Drummond 38 Z% 51 Ik . Riolan 9 A1 25 [ 0% 1% & e 5 ik
( meandering mesenteric artery, MMA ) " Drummond
NGB PKoE & R T 3 bk a0 S B
BRI T W5 s kS, ok B ST R A

© WA )3 of [ FF I F A EPTA

Jir . v 45 B R AE S5 W sl Dk i % Sk 4y SR (T 3 4%
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LCA [a] I RHT 2 2k 70 B v 3 390 35 B 25 B i it o 7
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T 1.33% M 4% (RAFAGIL) Z0H . Ke F1H 2
LCA Bl O HE Ry 4.8% , H AR 1L gl 1728
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LCA 7£ 12% WA R AN EEFE o 78I LCA 1Y 1% &
T, % — ¥ SA 5 MCA W) & LLE R LCA 9 2
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Griffiths 22 35 1 IMA B9 2 B 05 76 18 3 3l ik
(abdominal aorta, AA) 43 X 77 3.8~5.1 ecm Z [d] .
i SMA Y B B8 BN N 1 6~7 em Z )PV HE —T0
XF 50 5P R B fi S OF S R B, IMA 5 SMA 1Y 5
WOULHES O 7~7.9 em, W% B Y e /N BB N 4~
49 ecm, F ¥ N 6.87 em™. Rosenblum Z*! fl
Sinkeet 2P 3 I8 B9 IMA 2 AA 43 XA K B 43 5]
K 6~7 em F16.09 em, 5 _ERBFFTAHIIL .

IMA (7 8 AR X e, K2 I T 55 3 IEHEK
Ry 1~ = ) 5 I 10 1 =1 N 1 K P
Db, 55 = M Bk R AR IMA IS i 5 A O
fif FIARAETT . Sinkeet 551 HE R K ST X IMA 98 i
AT 02 38% 19 IMA R IR T L3 K, 319% &
PBT L3 ACELL E (A5 L1 KD, 319% 898 T 1475
HERIK . L, 91% 1% IMA #1538 A 47 F 12 F1 1.4
HEAA K - 2 6] . Nakayama 2PV 57 25 5 5 2 AHIT .
Ke ZEUVR — I 94 A 188 1] 37 i3 3 19 1l & 3 5% 0F 5%
L R 64% 1Y IMA R IR A7 B 7E L3 7K P, FEES AA
Iy AR BE N (421+£0.77) em. M 4h, Zhou
AR R I, IMA 5 SMA 2 J8] (K FE Bl % IMA HE 1A
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Table 1 Summary of IMA origins reported in previous studies
S IMA A B AA G bR 2 SMA FYiE B HEAIKF-(%)

(mm) (mm) L1/12 L3 LA/LS
Sinkeet , 2551 AA ToEdE 60.9+14.6 31 38 31
Ke, 511 AA 42.1+7.7 JeHdE 11.7 64.4 23.9
Zarokosta , 25! AA 12 TeEHE TeEHE TeE TeE
Singh , £ AA ToE TeE TeE 80 20
Griffiths , 261! AA 38~50 T T Tk Tk
Rosenblum , 25" AA TeE 60~70 ToEHE ToE R ToE R
Horton , 7! AA T 70 JeH Tk Tk
s, S AA 35412 TeEE JCH e e
i, 450 AA 44.8+8.7 JeEdE JeEdE ek Tk
Strom, %% AA TeAdh TeAE T 80 T
Gogalniceanu , 2%:*! AA 30~40 Tk ek ek ek
Kahn, 451 AA JeHE T 6 66.5 275
Nakayama , 27 AA 45.1+9.6 70.4+8.1 28 47 25
Zhou , %51 AA 41.6+6.73 72.96+9.75 7.5 78.3 14.2
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BEAh, A — 25 UL AR S T IMA R
A B B 0 A A5 I o Zarokosta 255 % B 1491 22
W, HAEAT H AR AT DI BR AR B, IMA H B AE
AA L ETJ7 1.2 em Ab o JLAl R A o dE T IMA
S R, Loukas SFMR A T E 155 E S AR,
A B R 3h k S IMA I ) B A 5 L ] . Osawa
SEHRSE T F A K . SMA F IMA ¥ B3 [ 09 FF
AT MR RS B0 . Yi S WRGE T 1 IR R R Y
L, Hop IMA H 3 SMA [ & . Yoo ZEFRN
Rusu Z550 4 4 45 7 IMA #2 V8 5 SMA 1 2 85% 1] .
Nassar SR 25 1 162 W 491, IMA R I8 T
Ze N F B Bl bk, TR0 S o bk SRR . ok Ab
Kim %57 — T00 o] Jisi 4 i 58 b, 3 IMA /S [ T
48 W F B Bk (inferior pancreaticoduodenal artery ,
IPDA) Fl MCA 43 3 i —3Z 2l ik, H 2 3 A% 5] #n
1% 55 1 1ML5E i 44 IR 0 AR, S RE B I 44 ok
IMA . K, IMA B9 46 &0 AR A X [ e, (H R
B ANE RIS R AR, R R &
A R L I A IR o B TR A AT R A A
IMA 5% AR 4R ol I 26 2.

x2 BRERRPRENEXRIMARERRBELSS
Table 2 Summary of abnormal origins of IMA reported in

previous studies

AEiR

KR P (%) BoEJr ik IMA % Hi 55
Yi, & % 79 fitt#)  SMA
Rusu, 54 @ 76 fiftdl  SMA
Yoo, %! “ 82 fif#l  SMA
Kim, 25110 3 85 fif##  IPDA FIMCA
Nassar, %> 5% 67 MR AN Sk
Osawa, 214 B 79 i) EEY
Loukas , 25! L 72 filsil A RIS TMA 5
Kitamura, %551 5 69 fifF  SMA

IMA £ T RKEASKL, FREREREAS—.
7 Murono ZEMIF 58 H, IMA FILCA 22 [8] 5 5 &5
(1.01£822) em, XPNHKESMER . BMI. IMA
i 5 M LAy M O . TR B SFPIHR A T LCA BE
B IMA & s rK-FEE S O (3.22+1.64) em., iX
S R AR AT R S I A 1 R D AR, Zhang 5P
I B R R R AR A e 5 ke R
AEPOVRORH T A o 5K AFE A i A8 1 5 X 64 1] 2
AR ERCE R IMA GE T O AR O R kAT T, H
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MV 5 LCA #4717 B H K F B 2 <0.5 em & &
90.6%, —HAEAT. K >0.5 em # 5 9.4%.
64 15 H. 5 th AL 4 ] 4 B Riolan 5, 5 6.2%, Hirh
1 5] IMA 38 32 Riolan 551G £ ) SMA it i . BE 1 B 5%
HRRGE 7 56 IMA KIS L% 3.

®3 BREARPRENEXRIMAKELDLS
Table3 Summary of IMA lengths reported in previous

studies
KR IMA F1 LCA Z 8] 5 23 (mm)

Ke, 2519 41.1+10.5
Murono , %41 10.1+82.2
Sinkeet , %511 35.6+10.3
b 44.8+8.7
it , A5 38+10
Zhang, %51 37+15
Singh , %13 34.6+9.9
Miyamoto , 257! 27.9+9.21
Zhang,, %! 15~65.3
Zhou, %] 38.49+9.99
Cirocchi , ZE*] 40.41

5 IMARRERIZESE

H T IMA 43 3728 8K, IMA 19 43 8 H i i T
G — e, Hor AR 34 Sy T G b X i A8 AR
ST RN . FE R BI R ESE , Griffiths
EIXT IMA 70 SCHEAT T ARG I, EEAEMW
A F2EE T B 2R 55 A 00 S A E UL E T AR 5K
(E2), HFFRERER: 36% KA SA H#%ii
J8T IMA, T 30% S rh — S SAGE IR T LCA, H
RSAHHIMA BRI, 5 —Fh o BV HE . £45 W
SINKFEIE L, SA B k#E & (15%) 5 IMA (9 f
By ARk B — AL A sk o =43 XL (8% ) 5 ikt
RKLCA A (6%); LCA H %K EE = K4
W, T SA Wk A IMA (5%) . 4 LCA &k & it
(6%), SAS —L X MEARDZERK, JFRAT
LCA 3 /3 T ae™

Yada ZEWHR I T 00 — A BB (K3), %
MCIMA 3 32 B9 L 43 R 3 Fh 20 . 1 50 LCA Rl
S 3, SAFISRA 35 2 AUy LCA A1 SA 1,
SRA Bl — 37 ; 3 BB LCA . SA 1 SRA [a] i ML
IMA [ & o Horp 1 BV R L (58%) , L& 2 7
(27%) F137d (15%) .

http://www.zpwz.net



B4l

B R, % R T o0 k3 27 % 8t e 609

B2 Griffiths %{E A IMA 5 &5
Figure 2  Griffiths classification of variations of IMA"

3 YadaZE{ERAMIMA &5 Z R
Figure 3 Classification of variations of IMA proposed by Yada, et al*”

Murono ZEFO%F F IMA 18 43 B4 F1 Yada 25940 2L,
TETT 3 B 5Ll I
B %F 471 42 32 R H CT i 45 38 5% 1

15 2%

Hahn T LCA Sranfy 4 A, HiE
/DE%\%}%\%‘

[ IMA 48 0 B 3K 45 ik
(44.7%) (K14),

ghie, Ho 3 A E L

3 4

4  Murono ZFER K IMA 43> Z &5 1

Figure 4 Classification of variations of IMA used by Murono, et al*!

Ke SEM"40 38 3 CT 1ML % 3& % 1 XF IMA #F 17 43
Y H A A 2 AT Murono ZEFOUAH AL, 25 R WoR .
1 ROy R R 473%, 2 B & AR N 27.1%),
3WR AR N 207%, 44 (/D LCA) H48%., K
M, Wil EHFEHEE R | HEERE
(72.8%) , T2 %5 18.6%, 3 BN 3.4%. ng
SO R I X 110 9 #5252 1 W o TR B9 B K kAT
J0, JFAE R FRATHEAT 1A =Y mm

IR BY B H UL AR LCA Ry Bl oy 3 (46.4% ),
HRJE LCA |, SA FiISRA A [ IMA B & (30%)
DL K LCA FTSA 2L 2680 (23.6%) . bR EHE Y
SRR CT I A A A 2598, R R 5T 3 I 4L
P EE R R 2SS, XFEFEHER T CT & &%
FG 7 Tt T AR B 0 — A R

Zhang SECO SR T R NG e B A 2h H g R
R B AT I A ARG E T O I 0l A =2 1)
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F R X R Ok o At BT SR B 43 AL 5 Murono
SEVOAE L, AE A 0y E b, 1 A R AR R
59.5%, T2 %I~ 292%, 38N 85%, 4K (fHh/b
LCA) }2.8%,

YT IMA B H 53 3OE T8 6 R AFAE R vl A2 4k,
FEHCAMMRIES, 2R ETEE
oL, AR 1A 6] ) iy 4 300 192022 28,2640 e
R R I 2 A8, B O fE S McSweeney
PR IMA 3207k (L S) 55— 20 Ui IMA 2
IR SR R =S, Y IMA e (1A,
A SA 2 5 SRAJE+ (1A #) | if 25 LCA 3+

1B#Y

(1B AY) B 5™ [F a4 (1C#) , 2 #YJE IMA
FE SIS A AR A = S I L . Bk LCA #5523
B BARIFAE T A WA ARARS T SR L A I Y
WESE, dH W o SR 1A Y, k2
IBAL, =228, LCABRWIFA® I, WitA
RO o 1C R g GE 1 JLRRAL, oA —
A B T RE 2 Bl oy 2K o 1A s 1B AL, {HX 4y
R I BB 05 48 Ry 4 1 0 MRS LT BT A SCrh BT
PE o A, BE AR A 5 4CIE G IMA i 1 4 T
W4,

E5 ZARXFEARIMA 5z

Figure 5 The classification of variations of IMA in this article""

x4 BREARPIMENIMABISBEZLE (%)

Table4 Summary of IMA anatomical classification
reported in previous studies (%)
A5 1A% 1BAEl  1CH 27 37
Ke, 21 473 20.7 JTEE 271 48
Yada, 51! 58 27 JoEdE 15 T
Murono , 25141 41.2 44.7 JeEE 9 5.1
Wi, 20 72.8 18.6  JHdE 34 5
R, A5 57.8 103 HdE 31 0.9
i, A 59.5 8.5  JuHdlE 292 2.8
Sinkeet , &1 12 39.6 175 EdE ToEdE
Zhang , %13 442 35.1 ToEdE 169 3.9
Griffiths , 212! 36 30 15 8 6
Miyamoto, %1471 43 46 JoEdE 11 TeHE
Kahn, 25141 40 60 JoEdE eBdl eEdE
Vandamme , 1% 38 48 ToE 14 ToE
Predescu, %™ JEdE 70 JoBdE OEdE JoEdE
Ferrari , 4513 TEdE 733 AdE eEdE ToHdk
Zhang, 512! 59.5 292 JoEd 8.5 2.8
RIRIAS 54 38.04 2391 JCHdlE  33.07 435
Zhou , 213! 53.8 23.1 JoEdE 207 24
Nozawa , %] 42 46 JoEdE 7 5
TR, ol 48 16 TEE 34 2
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7 Ke ZEVJF 5% v, IMV FI LCA 22 [] 19 47 B 56
AU 3 AL, N . BPLCA 5 E IMV P Al
(87+7.7) mm; Ap il A4 . LCA % iT IMV 4b ]
(82+7.5) mm; M A . LCA f; F IMV it 4 1]
(27.0+18.0) mm, EfT& H B & 50K 22% .
51% F127% . Murono Z£“1%t IMV 1 LCA Z ] i) ¢ %
43 5 Ke SR BOM A, 3 Far BLAY o5 H 4 A
27% . 44.4% . 28.6% . BRI DLAN, Murono 2514
X IMV Fl LCA Z 8] B | J5 0% R T ek, 7l
B, LCA N IMV i 7 & JE 1 (5 70.5% , MG
TR 295% . BT, T IMA 5 IMV Z [
JE B WF 58 88/, Zhang SOV R X LCA R A5 &
LCA 5 IMV M A AL W BE B R A7 7 D3, T 40l 1 45
B2 (15.0~50.5) mm (7 % 40.1 mm) . Nepal
AEPTSR H CT =4 5 4 1 77 76 T 4 1) IMA AR 3B 28 IMV
ZHB K E N (1.3~849) mm (1 47%022.1 mm),
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