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£R A 243K, 182 5% 1aTME, 61 4 5Z taTME,, PSM J5 1aTME 21 1 taTME 21 4351 24
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[Abstract] Objective To compare the short-term and long-term outcomes between transanal total
mesorectal excision (taTME) and laparoscopic total mesorectal excision (IaTME) for mid - to - low rectal
cancer and to evaluate the learning curve of taTME. Methods This study was a retrospective cohort
study. Firstly, consecutive patients undergoing total mesorectal excision who were registered in the
prospective established database of Division of Colorectal Diseases, Department of General Surgery,
Peking Union Medical College Hospital during July 2014 to June 2020 were recruited. The enrolled
patients were divided into taTME and laTME group. The demographic data, clinical characteristics,
neoadjuvant treatment, intraoperative and postoperative complications, pathological results and follow-up
data were extracted from the database. The primary endpoint was the incidence of anastomotic leakage and
the secondary endpoints included the 3-year disease-free survival (DFS) and the 3-year local recurrence
rate. Independent i-test for comparison between groups of normally distributed measures; skewed measures
were expressed as M (range). Categorical variables were expressed as examples (%) and the x* or Fisher
exact probability was used for comparison between groups. When comparing the incidence of anastomotic
leakage, 5 variables including sex, BMI, clinical stage evaluated by MRI, distance from tumor to anal
margin evaluated by MRI, and whether receiving neoadjuvant treatment were balanced by propensity score
matching (PSM) to adjust confounders. Kaplan-Meier curve and Log-rank test were used to compare the
DFS of two groups. Cox proportional hazard model was used to analyze and determine the independent risk
factors affecting the DFS of patients with mid-low rectal cancer. Secondly, the data of consecutive patients
undergoing taTME performed by the same surgical team (the trananal procedures were performed by the
same main surgeon) from February 2017 to March 2021 were separately extracted and analyzed. The
multidimensional cumulative sum (CUSUM) control chart was used to draw the learning curve of taTME.
The outcomes of ‘mature’ taTME cases through learning curve were compared with laTME cases and the
independent risk factors of DFS of ‘mature’ cases were also analyzed. Results Two hundred and forty-
three patients were eventually enrolled, including 182 undergoing IaTME and 61 undergoing taTME. After
PSM, both fifty-two patients were in [aTME group and taTME group respectively, and patients of these two
groups had comparable characteristics in sex, age, BMI, clinical tumor stage, distance from tumor to anal
margin by MRI, mesorectal fasciae (MRF) and extramural vascular invasion (EMVI) by MRI and proportion
of receiving neoadjuvant treatment. After PSM, as compared to laTME group, taTME group showed
significantly longer operation time [(198.4+58.3) min vs. (147.9+47.3) min, t=—4.321, P<0.001], higher
ratio of blood loss >100 ml during surgery [17.3% (9/52) vs. 0, P=0.003], higher incidence of anastomotic
leakage [26.9% (14/52) vs. 3.8% (2/52), x’=10.636, P=0.001] and higher morbidity of overall postoperative
complications [55.8%(29/52) vs. 19.2% (10/52), x’=14.810, P<0.001]. Total harvested lymph nodes and
circumferential resection margin involvement were comparable between two groups (both P>0.05). The
median follow-up for the whole group was 24 (1 to 72) months, with 4 cases lost, giving a follow-up rate of
98.4% (239/243). The 1aTME group had significantly better 3 -year DFS than taTME group (83.9% vs.
73.0%, P=0.019), while the 3-year local recurrence rate was similar in two groups (1.7% vs. 3.6%, P=0.420).
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Multivariate analysis showed that and taTME surgery (HR=3.202, 95%CI: 1.592 - 6.441, P=0.001) the
postoperative pathological staging of UICC stage Il (HR=13.862, 95%CI:1.810-106.150, P=0.011), stage
III (HR=8.705, 95%Cl: 1.104-68.670, P=0.040) were independent risk factors for 3-year DFS. Analysis of
taTME learning curve revealed that surgeons would cross over the learning stage after performing 28 cases. To
compare the two groups excluding the cases within the learning stage, there was no significant difference
between two groups after PSM no matter in the incidence of anastomotic leakage [taTME: 6.7%(1/15);
[aTME: 5.3% (2/38), P=1.000] or overall complications [taTME: 33.3%(5/15), laTME: 26.3%(10/38), P=
0.737]. The taTME was still an independent risk factor of 3-year DFS only analyzing patients crossing over
the learning stage (HR=5.351, 95%Cl: 1.666-17.192, P=0.005), and whether crossing over the learning
stage was not the independent risk factor of 3 -year DFS for mid-low rectal cancer patients undergoing
taTME (HR=0.954, 95%CI: 0.227 - 4.017, P=0.949). Conclusions Compared with conventional laTME,

taTME may increase the risk of anastomotic leakage and compromise the oncological outcomes. Performing

taTME within the learning stage may significantly increase the risk of postoperative anastomotic leakage.
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a g AR RPERTREIGION ] kst gy PRRRIBOO] o
(min,x+s) <100 ml ~ 100 ml EAH(%) ] [#(%) ] PR B B (M, x+s)

laTME 21 52 147.9+47.3 52(100.0) 0 40(76.9) 0 2(3.8) 50(96.2) 13.326.6
taTME 21 52 198.4+58.3 43(82.7) 9(17.3) 45(86.5) 0 2(3.8) 50(96.2) 11.325.6
ESRa(c] 1=-4.321 - x'=1.610 - - 1=1.662
PAH <0.001 0.003° 0.205 1.000* 1.000* 0.100

3] b Wy e s RJF B AAE (%) ]

[#1(%) ] AR CD-T4 CD-M%  CD-Ma%  cD-Mb%  CD-Na%  CD-Nb%

laTME 21 52 2(3.8) 10(19.2) 0 9/10 1/10 0 0 0
taTME 21 52 14(26.9) 29(55.8) 2(6.9) 17(58.6) 2(6.9) 7(24.1) 1(3.4) 0
giHA X*=10.636 X*=14.810 - X=3.282 - - - -
PAH 0.001 <0.001 0.495" 0.070 1.000" 0.013° 1.000° 1.000°

2 SR Fisher B PIMEZR YL , U8 E PRI AR W 55 41RO & LU 2 S =77 TR

a4 AR 250 11T B TR G A L i B TOIR AR A1) Cox ELAG XU AR TR Z3-Ar
ARG ZHE 5T
L HR(95%CI) PAH HR(95%CI) PAH

P () 1.164(0.607~2.234) 0.647 - -
ISR (kg/m?, >28/<28) 0.964(0.344~2.698) 0.944 - -
JilIed B AT 2 85 25 (mm , <40/>40) 3.351(1.192~9.423) 0.022 2.163(0.692~6.759) 0.184
AR BT (52 ) 2.089(0.881~4.955) 0.095 2.331(0.913~5.947) 0.077
ARHTZREPAL I JE VI 2% (BB 2.684(1.376~5.233) 0.004 2.113(0.919~4.855) 0.078
FARI R (&A/ZM) 2.052(1.113~3.784) 0.021 3.202(1.592~6.441) 0.001
ARJGHFELUICC 434

I 1.000 1.000

1135 9.903(1.324~74.044) 0.026 13.862(1.810~106.150) 0.011

11 7.052(0.943~52.743) 0.057 8.705(1.104~68.670) 0.040
ENEE S E SV ) 2.157(1.140~4.083) 0.018 1.761(0.841~3.690) 0.134
A 5 EI R D2 (BRI ) 6.689(2.356~18.992) <0.001 2.179(0.602~7.881) 0.235

T -y I BRYUREIR B 0000 R B R 3 A - AR L s B AN A KRS R R IS, A R R 348 2 A A Hoh — 3
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20 - WEEHSHT
) — i

20 4 60
Zitpilg

2 AT I RRRDIBRAR A 2 4k BRI (CUSUM )2 2] il £k

REFRAGTREEE HERH LS ITTFE L (=
1.951,P=0.163),

2. a2 2 W45 I AORE AR A O L < BEHR
B A — I A T i e ) e 161 (R A —
1Y) ta TME S5 491 28 T TR f A2 B2 0l 3200, A 47
YN VRASE 15 T 3 ) 8 3k 2 > T4 1) B2 o 19
P53 AT, BT 8500 4 — 77 A HEBR b o, HEBR
FrRufErb AT BB HERR 1 1 A 2 > i Ze n v 5] ) ik
R TR o LR 17 R < R 1 E A DANG s o TR R
P B — 182 5] laTME S5 £51] (J3JTA Ay S L™ 7] )
#EAT PSM, PSM J& taTME 4 15 4] , laTME £H 38 {41 .
(W4 B &AM TME 40 & 4 161 (1715,
6.7%) ,1aTME 2445 2 91 (2/38,5.3%) , 2 7 LG i 2#
B X (P=1.000) ; (2) R J5 BT &IE K AN : taTME
HA 5%1(5/15,33.3%) ,1aTME 214 10 1 (10/38,
26.3%) , 25 IR GG T2E T L (P=0.737) .

3. 24 ) I 5 IO AEAF I DG 2R < Cox HU XU A5
AR taTME FARAT5 A s mh Ay B R fE A4 Tohe
HE AT B kST fE 1 T2 (HR=5.351,95%CI : 1.666~
17.192,P=0.005) , LAk, el B A7 2 ol A A7/
ST AR 3 I % (HR=4.462, 95%CI : 1.006~19.798 ,
P=0.049) . AP K EI AR — rh B > I 2610 5
B E A7 LA, $R R B Rk 2E ) i 26 5 IR 2
taTME A J5 5% 1 Hr A B 96 58 8 Jo A= A7 il a7
S R (P35 ) HR=0.954,95%C1:0.227~4.017 ,
P=0.949) ,

Wi

AL REE R R, BAR aTME FR 5 laTME
FARIE PR 1 TR TFARARAS I i ) 2 M
Y& FHM R A SR IO (L 2550 B 7 , 2255 JoH &

Gt 54508 I Bt TME FRM L, taTME F
AREFEHE , AR BB 5 ta TME FAR 7] BERE fin
W45 1R A XU , FL AT ERAIG 3 4 DFS,

taTME FAREGBALGNE T ARG vy & 1
U 9 AU 2 — A~ P i [, [ B taTME %542
PMELLTE 2019 4F & R AT, B T8 408
FEE SO AR, AL T M 1 T D
KWy & 101 T L e o L S 3 R B R S W A 1Bk
. WA R B R TR 316, B4 RN
15.7%(250/1 594) ([f]— B H T G R A 2 4
) 3k —BdEm T T A B.CHlN. 55— RS2
G2 2021 4 [E N UMEEAE A A S , taTME T
ARWpE O &R K 7.0%(103/1 461), AEFFEAE
AL taTME B35 BIECH FRIGATEE T, St & 0
T & A it 20% , & PR ELIR 2% 5 & B, %5 1aTME
FAR aTME FARYIG Fils L AR BRI, A
taTME FAR B EAHOCF B TSIl AT H
BARPE I R (A0 St R, R T2 B R
AW TR B LR S B  AR IR Pl 5
. EPR @ TME PMEA 0 B, T T4
WA AR A I A 1 U A RS, , EL A S et i)
FER RGN & ta TME RS B E W) & 10 IF RE
ST FER RS FEAIFIT R, 29 1/3 BB R HTT T
Wy, ELAT ) MV BL P30 J5 $27R  taTME F R B A%
G5 F-AR I TFA B[] B 1l KUK, 3 vT RE BV &
P &2 AR B8, ASWF5Y aTME 4 358 1 70%
B2 BhIG YT , 3 E PR taTME PMEL] 56% A4 1Y
B BhYATT S T BERG W) A e XU

XA B —TFAR BRI Y taTME R 55 (13261 7
2 2 2RI 3BT, K i i > - T Je Wi & 1 e
RAERAAWEES  BEEI ML ARSItk
SE KA R TR IR e S th 4 5
A2 95 ) 0 45 DT B 43 B, ) % PR taTME 5
laTME FAR WA Pl KA G SO & AE & A R AR T
BABEZES  XBEREFEHITREE R BT
2 WZR S @ TME FAR W 7 i A T, B
I RPAS AR [E N R AL ST ol , taTME TR AR AL A
BB, DRl i =2 9 ek 2 ) 285 1) ta TME 9 491 F- R
ISP ZMEHE . —2EXT taTME T AR 24 2] il 28 14
F ok N R B PF I 48 bR, A AR 35 2 I8 o8 B L
V) % K 3R JRI V0 4 2543 M7 1) 65 o o) i R ) B =
AL IR 40~50 19111 ABFSELRE G A AN bR, 15
SR O, 5 R > i 2 i R AR
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28 i, X SEAEAR L B0 (A 25 BV L Bk R I St AT
ZENT e 28 AR H WA [T BA 58 B (2R AT 454 P R —
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B TME FAREAR LKW L RHEIh 20T R
20~30 {91 75 ] 15 e o) i 28, AR XA K G 2 o) il 2k
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R R B, Bk > 26 5 5 BAR AN E taTME A5
TOIR A RIS 52 PR 3R (HE AR 2T th 4 P 32t
taTME FAR 4 i 3 mw) & 1 e B J5 3 5191 &
i R A 8 RS DR b o 00 B S 2 G fe] 4 i ta TME
FARM T k.

W& O AT RE S BUS MEEE SEIEEA, 8
HW) G DB XK FEURE IR E 0 TCE R,
B R ) PR AT, AR IR AN 3] P o A 3 o 1) H
(), B0k 4 [ W A e 2 B, — WA 19 131 4
taTME F-A B35 A 13 61 W& F I & E 1 7k A
1 ik 9.9% . H T4 E ARk B I )
PR Y A VA B el 7 D s i O R T RV N i =
taTME FA , iX & T R IR B taTME F AR AL-F-
5 T ARAT IR A YD 2 R U 2% , vl REfil— 4y
BE R M THZE SR EVIRTF A, Hing
taTME FAR W) A 11 I & A R B B e, Wiz AR =X
FEHR TR R AR T R T ) R R R s . HL
AWFFORLEE K IR 2% 5 A 4 % B aTME 21
ARG B I K& AE e M b I ke &4 %R 8% & T
1aTME 241 , H: " taTME 41 7 4 5 3 AR I I & RE 75 75
KA SRR T ARIBIT -

taTME F-AR 75— B R8T TR 5 Jaii &
&3, van Oostendorp 52X fuf 2% 6 K HHO A taTME
AR50, BRI 6 Z LA 1~10 Bl K E f5
19 3 4F Jaril B & K35 9.7% . WP)ai 4 [E taTME B9
i taTME B35 R G 24 W RFE & E N
11.6% (95%CI: 6.6%~19.9%) , 1% 7t 1 T 9 Jal 4 [ 4
5 FE 1aTME TR 2.4% 19 )y #8524 %8 (95%ClL: 1.4%~
4.3%)' , 1M de Lacy %2 & 3, taTME TR 3 4F J23%
R BN G 5T AL (3.6% [1.9.6%, P=0.001) ;
Roodbeen 2522165 KM 6 22 125 Be O B 47704
BRI TME AR5 2 451 3 4E 14 R 3 58k 84 91
3.3% F14.4%. A0 YR BN taTME 5 1aTME
WL SRy BB A R 0 N 3.6% T 1.7% , 26 57 A3k
PGt o (EAREEN R, A B A P2
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