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[Abstract] Objective At present, surgeons do not know enough about the mesenteric morphology
of the colonic splenic flexure, resulting in many problems in the complete mesenteric resection of cancer
around the splenic flexure. In this study, the morphology of the mesentery during the mobilization of the
colonic splenic flexure was continuously observed in vivo, and from the embryological point of view, the
unique mesenteric morphology of the colonic splenic flexure was reconstructed in three dimensions to help
surgeons further understand the mesangial structure of the region. Methods A total of 9 patients with left
colon cancer who underwent laparoscopic radical resection with splenic flexure mobilization by the same
group of surgeons in Union Hospital of Fujian Medical University from January 2018 to June 2019 were

enrolled. The splenic flexure was mobilized using a "three-way approach" strategy based on a middle-lateral
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approach. During the process of splenic flexure mobilization, the morphology of the transverse mesocolon and
descending mesocolon were observed and reconstructed from the embryological point of view. The lower
margin of the pancreas was set as the axis, and 4 pictures for each patient (section 1- section 4) were taken
during middle-lateral mobilization. Results The median operation time of the splenic flexure mobilization
procedure was 31 (12-55) minutes, and the median bleeding volume was 5 (2-30) ml. One patient suffered
from lower splenic vessel injury during the operation and the bleeding was stopped successfully after
hemostasis with an ultrasound scalpel. The transverse mesocolon root was observed in all 9 (100%) patients,
locating under pancreas, whose inner side was more obvious and tough, and the structure gradually
disappeared in the tail of the pancreatic body, replaced by smooth inter-transitional mesocolon and dorsal
lobes of the descending colon. The mesenteric morphology of the splenic flexure was reconstructed by
intraoperative observation. The transverse mesocolon was continuous with a fan - shaped descending
mesocolon. During the embryonic stage, the medial part (section 1-section 2) of the transverse mesocolon and
the descending mesocolon were pulled and folded by the superior mesenteric artery (SMA). Then, the
transverse mesocolon root was formed by compression of the pancreas on the folding area of the transverse
mesocolon and the descending mesocolon. The lateral side of the transverse mesocolon root (section 3-section
4) was distant from the mechanical traction of the SMA, and the corresponding folding area was not
compressed by the tail of the pancreas. The posterior mesangial lobe of the transverse mesocolon and the
descending mesocolon were continuous with each other, forming a smooth lobe. This smooth lobe laid flat on
the corresponding membrane bed composed of the tail of pancreas, Gerota’s fascia and inferior pole of the
spleen. Conclusions From an embryological point of view, this study reconstructs the mesenteric
morphology of the splenic flexure and proposes a transverse mesocolon root structure that can be observed
consistently intraopertively. Cutting the transverse mesocolon root at the level of Gerota’s fascia can ensure
the complete resection of the mesentery of the transverse colon.

[Key words] Splenic flexure colon; Mesentery; Intraoperative anatomy; Transverse mesocolonic
root

Fund program: National Key Clinical Specialty Discipline Construction Program [(2012)649];
National Natural Science Foundation of China (81902378); Young Scientist Foundation of Fujian Provincial
Commission of Health and Family Planing (2017 -1-39); Joint Funds for the Innovation of Science and
Technology of Fujian Province (2017Y9103, 2017Y9038); Healthcare Joint fund of Fujian Provincial
Natural Science Foundation Projects (2016]J01456)

DOI:10.3760/cma.j.cn.441530-20200111-00017

63

ZEAREE I B S AR S IR  RUIEAR ) 2 BORE STk AT SRR B 4 i A 5 25/ — s
Wk MR AT R, S5 AL Tl ROSSRRE TR e e LRI b PR X Y

UG A AL, Hoit il R GEAL T # i
RG], WAL E RS, G RE LA 25 T
o ik (superior mesocolonic artery , SMA ) b B A
WIS BT A , BSR4, T RS 1 I R R i
5 J5 BB R AR R T RS I [ o By &
TR RR IR I 1) 2 OC 2R TG I 303 52 2= A e 2 ik
TR, S M i R RO S8 2 2%, HETAk
FHEE X G = IR, DEEOS T 107 ] 45031 25 iz gt
it o L (R 235 i i At L A | 3 45 g 3 Mttt )
(52 8 RIBEIR AT AEAR 2 1),

2016 4, Coffey Fll O’ Leary > $% SCim I8 T “/N
RIE-25 00 RN BRI W E SR sE R v, B

i 2 RS AR RO A F) S B PRI, ARSI SE I AT
45 i N0 90 0 A R v ) R R 25 AT T A
WSS, VRS 27 A 2, XoF 445 i JAR st s A3 6 i 25 JBEHE
AT =AU, LAY SRR D — 25 B X
RN DAY L e

AREHE

— TR

[l 4 52 > 2018 4 1 J 2 2019 4F 6 H WA [a], ##
# R B A4 B TR U R B e 45 B AN RHIBGA BB 1
FARFG, Tk thid sk w8 R AT AL,
39 B9 1% 22 8 1Yl PR BT TR SR8k



64 FAEE AR 24 2021 451 H 5524 855 1] Chin J Gastrointest Surg, January 2021, Vol.24, No.1

YyAARWETE, Forp 5 8 491, 2 1 481 v v AR i 67 (47~
73) % s IR FE £ 23.5(20.0~26.4) kg/m?; flEifi
T ARG W 3 10, W45 Wi 4 1), R 3% i 30 A oty 2490
pTNM 4391 11199 6 451, T 9 3 441

T NI E I UIE 2

9 1] 5 35 357 Hh [ — L A MR I Ui S it s % T 2
FgE IR AR . DA RIS R R = B
D7 AT IS o 55 1 B - ol N ) A0 S TR 2
1V 72 REEAR 575 1 UHE N IO RS 5 55 2 % < Pl PN 1) S0 S
W 5 25 B, 55 2 U R A 5 55 3 % < i b )
B T IR 25 B s L2 i 10+, 38 3 TRk A T i
B, fe ) o6 U N TS

55 1 I g AR D, 7E 5 BUZE Toldt 8] BRI 25 1
Feath b, T iR s i SM T T U RS A &R
I A et 3 A RS R I 1 A 245 P 2R I TR
LS, AT 3 ek A PR SRS 3 I (o JIES 8 S 35 ) B R 1 5
BE, F00T o BSR4 W R 5 AT B . SR ) DB R I
M2 K%l 16] , - Gerota i IE/K -, 1 P 1) M) W7
Wi R R BRI N4, B hiEs:
KA AN ZH AR, 430 VI 1.2.3.4, W,
Bl 1, X 45K B8 ik 45 i 2 RS0 A R 25 ik 3 AR
TEBHATIEL G55 WG P U T — ZERiH .

1 LUBERRRS O AN G A Bl , o (RS SK ) LR 4R
ADNERAR TR (CERAR D

#H R

— Gl RIBE S AR PR

G 1 98 5 ) A T R B[] 2 31(12~55) min,
HR A HE I 5(2~30) ml, AR S5 BERT E] 5(4~23) d,
A 1R B R A B A, TR 7 T HL
1A . 2 46 B BRI &, e 143l
Y 1B I B B TR SR T IA AL, iR R

W DT S5 A RIEIEAS T .

DI 129 1 i3 R BIRS e BB 45 T 2R AR
gERE ., i RIS SRR =M R, RS
o ZR AR, T2 AT T JBR 0 000 - 4 e e s A A
D RN Rk (4540, WLEI 24 PRI, B 25
Jigs 2R R Ry 85 235 iy 22 BRI R 245 i 22 IS RS i st 40
TEEAR RN, d T SMA B3 hL &k A v, 3%
B B ) M TR o A v L i A A s A 25 A B
] , °F- Gerota ffi JE /K V- , H1 A [l ST W A6 45 i % M
HR, T 5 38 A 235 1 2R 5 8] BRI Z2 Told [H] B s — A1
TE R b, HS M R 25 1 2R, R K 45 i
R, R AN TRT P A 45 M 2R TR AN P R 2 235 i 2
JEAN A B RS A T 1

VI 2:9 ) J8 5 72 U IR R 25 i 3R AR 12034
A AR AT TR A A0 o R 45 I 2R RS -
R 2t M 22 B o) v i) m SR 28] 2 5 U 1140 8 45 i 2R
AR , L& 2B,

VI 3 : A2 VI, 9 ) £ 2 4 A2 B B 25 1 &
AR G o R 5 i % S 0 it R 5 485 i 2 e )
MAH B RS AT, S AT, 26 B T 4 8 A HAH
AR E Gerota IR I o IR, 76 JBRAAR R A4 25 00 & UL 1A
SRS BRI, IR 2C.,

YITH 4 : FEIZ VI , 9 191 F 35 Y AL 52 3 B 245
FRNEARZEHE o B 25 M 2% RS 0 w0 o 235 i 3% o
A R AT AT DG 2O, 5 R T
JE R, 843 Z6h B LT O AF X B ) Gerota 7 S I
HAMEFENM R #, WK 2D, L, ZE YT 3 2 )
T 4 7K, WG B SO 285 i 22 R 522 Bl JE BB A 7 R B 46
[V Z B, B AT A A B8 B A 8, R AZ TR AR R e M T
S I

= B it R B S = e

T XTI 1 Y 4 AT Sk R R
i RNARGEA B W R . FETF UL, IRA B2
il T4 g R A, WK 3 2 E 6, Hpy il
(P 3 BT 1 2= V0T 2) 1 45 7 2 B AR 235 1 22
FATALSZ SMA W22 R N B, kA% T, 32 AR 1Y
FEHE , i T B AR v 88 1) 8 245 i 28 BSEAR 25 44, It
I I | e 2 45 R B L AE (285 B rh sl bk 22 45 W 3l
Jok W Z RS w0 kAT ) BT T FR M HAMI (&1 3
YT 3 2 V) I 4) 18 B SMA B J1 22 & i, A7 IX
X Z AR A, B AT Ab 45 i 2R Iy i 6o, S
AR ) AR B | Gerota ff7 15T BS R A A4 B 1)
JEEIR |



e B A B2 5 2021 4E 1 45 24 555 1] Chin J Gastrointest Surg, January 2021, Vol.24, No.1 65

"Bles i R o A

B4 I 2% B4 1] iRy

.

g ,I/’L,b

e

— Gerota i

AN ORBBRIRH P

pBUATARBNT szt

R AR W

EF 4
o,

2 S5 AR R USRI A2 Al , oh A T S SR AR 4 D) T Y 28 B 25 i AR 1 1

A

P
W 4y ST

R %

3 "‘ \ Gerota

Jr 2A UL RWE R A I 2R AR 5 2B. DI TAT 2, A8 455 i 2R MR A2 0 5 2C. DI T 3., 5 i AR AR % A
5510 Z JEA Ik R 295 M 2R S 0 AR RS AT 5 2D, VT 4, B2 i ZR AR R 2 , Wi i % I M - R 45 2R

H A ERAT

(e 7N

e

TS i AR

i fi

i PR R PR )
T 45 i AR
e

(e ARE] 2T FRe 5t £

XTI 45 M A A

PN ]
25 RIEFSAT b

RERIREIER)
45 I R IR

Fée 45 M A R

Bée 45 Py A% P It

Q@@ 441k
3 BUUR S R A AL (R SRR D

oo

JIE 9 o PR Y A 2~ 2 I AR AR BOME AT
R X T ML A ] S T e iR
L it 0 25 ) DRI , St 2 1T 20 R T 9 5
U IR R AN/ S R STk N T I PN 27 S
JRAE A B RO B 55 33 BE TR 3128 4 HLR 3l
JELph R Horp, SCHEE RO VIR 25 I R IR

R A U , BV PR A Tol de [ B AN P 5S4 22 [| £y 2%
Ui

456 WRAE SCRRAGE M BA T IA rhEE A B, 22
gt fig g AR P 22 Toldu [ B i S A0 4325, 7T ULi%
[F) 75 [ P J ) B A S . 7 2 A5 R B, XA ]
B ) J S AN ] — A fige R T, 75 2R R B R
T 2k, FFEVIT HL MG A A RE S RS 0 1%
A 377 I B0 DAy A BIE 5 rPoUL S 3] B 235 i R AR 245



66 AR E AR 2R 2021 4E 1 ] 4524 555 1 ] Chin J Gastrointest Surg, January 2021, Vol.24, No.1

ES i
T i R 0 L I RN S
“if RIRFAT AL

e 225 i A% RS R et

R AR U ——

e 245 fia AR R v

R EFER)
B R IR

B4 MU S R BOE A, 45 R AR R 2R (£
gzl

KIS 5 KR4 AR RS 1T
KA RS20 5 K M 55 30 A6 A2 1T

T i F A
KIS 4
PNETEE kL

-

L RN YR

WRAR E PR
R R AR

X7 B4 i A
s EN

HIEL RS AT (45

SRR 245 W AN

1 F N L Bhik

5 RGeS e R B 1 G LOR AR BT IR EE I R
BN 205 AR 58 (2 SRS )

G5 I F ARG I

LS I 75 P
S5l A RERSAT Ak

R YRR E FEH)
25 i R IRAR

Fée 2 fin % R et

6 LT R PR DA = 2 R A it s R R (L S22

Fa. A, AHIFGE RN, BT R AR A R R
R R S I RIS I R I RS A7 1
% SMA L, I 2R FERIE AR . et
SERL F ARG R R MR B T
I 4 , e P B o L ), T e e R
PRI A2 LIENHI MRS OB S5
W D PS5 R DN . 45 R AR 2
Told B RIRE S5 B2 IR k4
W R AR T 7 95 7 A o 2 A 1 0
Al R , S 9043 02 0 AR
AT 45 1 R B 4y S I

Pl T 45 2R B AR g LA T, B0
TR 2, TR DA 5 39 R s R A 45
Fao oAb, ol AR LT 5 5 A ZE Tolde ]
U 5 B A | 4TT 3 1Y Meta 4 T 45

REI, SHMUNBEAR LY, Hra) AR ) FF AR B[] 35
i, FAR R . Benseler % HLHL T HilH]
B HMIA B TR % 55 3 i Lt I 15 A ) R
HORIR 5 3 K RE A B, AN AR v 45 i 4 L
P4 B R A 1 R e R R R AR AR R, HA
Gy E R

M =R R T Ak w AR b
125 i A M5 AR 1 U0 W oK P, B I G b T
Perrakis 56" 43 AT T 45 4 235 W 98 58 % (145 4 61
i i e Lt 98 ) IR LD S5 S R 1 00, R BLHE R 5 441
ST AR Stk L (RPN  TAIR S iy
B i R AR XD 2 7 (HIZ T SE M AREA f 2D
A E R I DA A B S 0 =i Iy
AT MRS, b N ) S B TR 4G T AR IR Ui
By AR, 78 S8 LA Tolde [RIBRINE 25 1 L a1, 56 1)



AR S R 2 5 2021 4E 1 14524 %55 1] Chin J Gastrointest Surg, January 2021, Vol.24, No.1 67

A 245 g 2% JE 00 - 4 A T A% 8 i D7 O 45 1 A%
JEIE IRV BL , 0 188 A 45 i 2% S [ B (22 e 2
KD, AT REMRAE N RER ., T2
e LA Ji HE A0 2 A0 2% DA Sl 170, ~F- Geerota il K P
F PN 1) S U0 W 25 o AR IR PR R T 2% %07
TEARAIE TR 45 i 28 JR R R 105 R 7 EEL 2 0 A e B
DI AT Sk MDA 0 1 R, D 45 A 2% B 00
IR A BE5H5 3 I, T TR i R AR, 7 JBl e i )
17— 5 W, I i V1T i R U A0 v 01 0] 1k
ZIR] (R 45 1 2R B AR A 2R (R 25 1 R BEAR AT =2
JRAR ) o HEAh , AW T A B AN AR 45 i AR
MREEZHH R, RZ DA ERAT I O R4
i 25 T I 55 e 2 o AR I O i PR AIE % D
(e, A7 B TP IR R o (H G T X itk 1
LI R AN R ATy s HE— AP AT RIS 1R 1Y
Il RAFSE o

FIHT i JC 5 TREZS i 2 AR DX 1 217
I, GG TR B IR IR 2 SR A AR TR 45 R, AT
PUE 2 132 DX — 28 = B A i s R R VR i
W1, %8 LA SMA St B AR e o e a5 s, T
ek 25 i 2% S 00 O R D i B A A il T
WSS E , DL 5. TS 45 i 28 HRAR A T4 FE 1Y
HMGET THRIERIE DT R s mam T e IR
fiE . 93— T, B B O AR S S ARRE T,
BRI, e rpr, ISR 2 i 552 3 AR SE 2, P
Jol R B PN E 3% 47 2 A 4% R AR ) R P 4
3 i) ARk M AL R AR 5 K R 55 4 P i i
TGS AN M IE LS R I, SE 1R
VE s 1 2 AR A — 3803, B A7 TIRIAE J5 7
ULE 6o R, FATTHRE T A s Wi A e 205 i AR REEAR
PR I JE2FS 4 I A 45 i 2% M 00 - TR 45 i 2R
2 HRTAS TG IEAE AT I XA 4 41
FTTE

Li b AR SE RG22 A R, X 2 M I il R
i 2 BIE ASHEAT = BRI, St T RER e FEAR
WLEE B BOREAS  ZR ARG A o LA TR T 4, N
5 oA WY A LU ) , T T P % 2 h B T 2
FRZIDGHT B AR RS AT B 45 g 2% JE T 000 - RT3 45
i R T o A B R R 2 i AR AR, DA
M EEAN25 A1) , - Gerota S /K-, i P4 1) S e
P2 I 2R AR 22 A R T 2, T ORAIERA 45 1 AR IBEAR
PRI ANk L ZH A 8 A
FISHMR ARSI IR 15 b

2 £ x w

[1] Li Y, Zheng J, Wu D. Laparoscopic - assisted radical left
hemicolectomy [ J ]. J Vis Surg, 2015, 1:15. DOIL: 10.3978/].issn.
2221-2965.2015.11.07.

[2] Coffey JC, O’Leary DP. The mesentery: structure, function, and
role in disease[J]. Lancet Gastroenterol Hepatol, 2016, 1(3) :
238-247. DOI:10.1016/S2468-1253(16)30026-7.

[3] WA, WIS, RIL, 55 . ) A M I I Bl B 4 25 B T B
A RN HI L) . e AR, 2013,16(1):32-35. DOL:
10.3760/cma.j.issn.1671-0274.2013.01.009.

(4] b, FIRAS . 22 BAS I IRRA ) S iSORIRE T SEAR o DAt i
EHIGL1/CD]. PAREE E PR LTINS, 2017,6(4) - 284-
289. DOI: 10.3877/cma.j.issn.2095-3224.2017.04.004.

[5] Akiyoshi T, Kuroyanagi H, Oya M, et al. Factors affecting
difficulty of laparoscopic surgery for left-sided colon cancer [J].
Surg Endosc, 2010,24(11) :2749-2754. DOI: 10.1007/500464-
010-1039-5.

[6] Brookes AF, Macano C, Stone T, et al. Sex differences in the
splenic flexure[ J]. Ann R Coll Surg Engl, 2017,99(6) : 456-458.
DOI:10.1308/resann.2017.0054.

(7] 2485 T3, B46, 45 B AR IR I B A R 45 IR iia A
I AR ]. e iSRG, 2015, 18(10) : 1056-1059.
DOI:10.3760/cma.j.issn.1671-0274.2015.10.020.

(8] SZAHAL, RESCHR, 30 0, 258 . 00 S0 AR VT IR e 20 W L
WrE b R L) ] e B SRR, 2017,20(8) :945-
946. DOI:10.3760/cma.j.issn.1671-0274.2017.08.028.

(9] BJa . HOF fLIE S, 45 SRR EELE IR TG B T e B 2 At iy
B ARNIA B R H LI/CD ). s 4R 45 A e s ¥ ks,
2018,7(2):145-149. DOI: CNKI: SUN: ZHZC.0.2018-02-010.

[10] 785 T3, EA46, 45 LIP3 IR I 581 285 DAL i
BHRL)/CD ] AR 2% LRI, 2015,7(3) £ 136-139.
DOI:10.3969/}.issn.1674-7402.2015.03.005.

[11] Hajibandeh S, Hajibandeh S, Navid A, et al. Meta-analysis of
medial-to-lateral versus lateral-to-medial colorectal mobilisation
during laparoscopic colorectal surgery [J]. Int J Colorectal Dis,
2019,34(5):787-799. DOI: 10.1007/500384-019-03281-7.

[12] Benseler V, Hornung M, lesalnieks I, et al. Different
approaches for complete mobilization of the splenic flexure during
laparoscopic rectal cancer resection [J]. Int J Colorectal Dis,
2012,27(11):1521-1529. DOI: 10.1007/500384-012-1495-6.

[13] Perrakis A, Weber K, Merkel S, et al. Lymph node metastasis of
carcinomas of transverse colon including flexures. Consideration
of the extramesocolic lymph node stations [J]. Int J Colorectal
Dis, 2014,29(10):1223-1229. DOI:10.1007/500384-014-1971-2.

Ol F1391:2020-01-11)
(AR ST R0

A5 AEX

FIRA T, R 251 D R B A R A A SR [ ], AR

BBk, 2021,24(1) : 62-67. DOI: 10.3760/cma.j.cn.441530-

20200111-00017.



