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Abstract

This study compared the results of robot-assisted rectal resection with conventional laparoscopic
and open methods in a retrospective single-center cohort study, focusing on complication rates,
conversion rates, length of hospital stay, and oncological outcomes. A total of 106 patients who un-
derwent surgery for non-metastatic rectal cancer were included. Patients were assigned to open
surgery (n = 23), conventional laparoscopic surgery (n = 55), or robot-assisted surgery (n = 28).
Compared with open surgery (17.91 * 12 days) and laparoscopic surgery (17.2 + 14 days), robotic
surgery had a significantly lower conversion rate and shorter hospital stay (11.5 + 8 days, p = 0.001).
Compared with laparoscopic surgery (47.83%), robotic (85.71%) and open (89.09%) cases had sig-
nificantly better specimen quality (p < 0.001). Laparoscopic surgery was identified as a risk factor
for poor specimen quality (p < 0.001). Elderly patients (>63 years) had a higher risk of conversion
in univariate analysis (p = 0.049). There was no significant difference in the incidence of complica-
tions between the two groups (p = 0.131). There was no significant difference in the incidence of
anastomotic leakage between the two groups (laparoscopic: 18.18%, open: 13.04%, robotic: 17.86%).
The K-M curve showed no significant difference in overall survival between the groups. Robot-as-
sisted rectal resection has significant advantages in terms of lower conversion rate, better specimen
quality, and shorter hospital stay, while maintaining comparable complication rates and oncologic
outcomes to conventional laparoscopic and open approaches. These findings support robotic sur-
gery as a standard treatment option for rectal cancer.
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1. B=

S H SRS A B, SRR WSR2 —, JCHm 2 S AR, AR A
FRIET NELIE 10% . B Wi I i AH BB T2 1) 3.4% [1] [2]. T ARUIBR & B i it 3 2897 771k . H 1982
£ Heald 251 4= B i R IEVIFR A (total mesorectal excision, TME) LAk, MEAER, TME & —Fiay7 ik
S E W LRI FAR T, BRI E R, SCEEHEHE, ReiEANREN S, RE D)6
RSB RE, oo B A0 i [3]-[5]. FAR A LERIUE ST IE T ARABEEFEENLE AT R, HMalFARC
KN FRTFARITTN, HIFHAL TR TEGITETR, RAITEE, @/, REWEHR, R
[F] 45 [6]-[8] - 3 AMRHE IR AL B 1 BRAS S RATIRTT SR F R AN 14 B R VIR AR (TaTME),
FEAWEPIBRAR(SR). %K Bacon FAREE ik

WL, Pl AT RATDAGERIA B 7], FEARGE) T R BB AR A, X0 85 AR AN
ST ORME RS B MR A[0]-[11]. BbAk, RS PEDh R RRAT 1 A B 8 25 A Xt AR 176 0 8 P S ) e
FAREARN )R8 B K [12]-[14].

£ 2018 2 2021 4F (1 [l it B s BRI Feh, JRATTVRAS 1 106 AP, A% Ge i s e s L 2%
N B ARAT BV F AR B .
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2. AR GE
2.1. HIRMR

ZWEFAN T 2018 4F 3 H & 2021 4 12 AT 5K M s B2 e 52 B VIR AR AR i2 1k
AL E e i . AT S8 B R RO LB T A 0 A . AR HEN AL G AR SE N AR B i, &
FFARBIT, FRAT 18 ¥ HZESTAR BB VIR AR B 1 B e ) 88 AR FT 2
o ZIRIEMRIE GHR/RFREE T ) AOAG B INAT R4 i PR S B B U BEAT 7

22. MAERE

FT A S AR BRI T RS BT T T AR AT IEAL, SIS EALWZ BH6(CT) . Siinsi E A
IR AR (MR T4, CAEAL R 2 AT ) TR Tl seAh, Frf e e 2 2RV N(MDT) % B
ST TG, JFRYE ESMO B I PR SE B AR F HEAT VB AL IR T .

=R FARTT AT LLRL: JFI. SRS AILEs N BV E VIR AR . IAKIPTE FARYIH 5 4%
DPRSTSE R 100 145 B TR 200 4= 5 AR L 1% 8 ECSO H P4 B 27wt T, UURE
D FAREEZAF RN A =FEOR S, ThRE TME TR, A EMNOM LS.

AJEE PSR R T 5, BARAORE R FNE A AOE I . ARJ5 7~10 RICHRAE W R 1 8
REE . S R 7 EAR 5 E M AT ET R G E B =AY — K. AN, RAEEFREEE[15], R4
MDT Z& & i e K BGEAT HiBh & 5B TT .

2.3 BEELINRE

e R F L RR . RPSHMARG R, FEL SR BHRELER, FHEYE DR,
VOB S AFG T Mercury PP VRIS 0T ARBR A R & RSB . (ERBE A1) LA S M B TR BT i TR
(e 4 2

1) HRRERAEZ: RS> FEK A Clavien-Dindo 4035 2 4i[16].

2) FARVAFE: Mercury vF5 T 3El TME 15¢ 380, L5 KM UG A 9E[17].

3) BRI E: MF ARG REIH .

4) A W AR I RCRE BRI AR LT A s B B A N TF AR IR IR B

FARYIBR G, BFMRA AR R SR 2 o ICSRARA I 2R, FAEH Mercury PE43 SR IFAS VBRI
o BJE, BTSRRI SUREL S T, VEAR R /N . gk IR IENR IR 2 RS B = S S AL

Kl oy M8 FH SPSS 27.0 fRiEAT . ST R LIS bRl EROR, KA Kruskal-Wallis £563E1T 401t
R EERE . SRR E LA ECT (A )RR, IR R OTR IR EAT AT . 34T SR R A DL E R
A F AR RMAMERE R, WFEE. MRS AT RN . RGN HZ =S RS RR A&,
RV PG RN I B R 2 L RORE K AR 2RI B I ] S5 45 SR BT 5 o IX SR & B AR T 0 5g
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U T 70 AR e S O R 2% A A A R
3. R

ARHFFAIN 106 B1(55 63 1], L 43 GI)ITEM VIR AR B, “FIFE 62.27 +1.84 %, “FIIRELR
H(BMI) 25.84 + 4.55 kg/m?. K2 %0 E 35 (55 19l; 52%)°~ ASA (American Society of Anesthesologists) I1 3.
FRNLZAP IR RSN 7.43 £3.43 cm. KZHUEE BRI 73 4 UICC 11 (55; 52%) (W3 1).

Table 1. Baseline characteristics

F 1 BSER

FTFARA Pk I s B AR GIR- YN R p
RN 23 55 28
P 0.722
% 12 (52.17%) 34 (61.82%) 17 (60.71%)
‘8 11 (47.83%) 21 (38.18%) 11 (39.29%)
(YD) 60.78 + 11.04 62.64 +12.52 62.79 +10.98 0.785
BMI (kg/m?) 26.13 +5.05 25.76 + 4.08 25.75 + 4.95 0.818
ASA 5% 0.721
| 4 (17.39%) 6 (10.91%) 3 (10.71%)
I 9 (39.13%) 30 (54.55%) 16 (57.14%)
I 10 (43.48%) 19 (34.55%) 9 (32.14%)
Jigd s 7 (BEAT ] em) 7.3+3.48 7.6+3.38 7.36 +3.47 0.957
BRI FA 5 (21.74%) 12 (21.82%) 3 (10.71%) 0.438
&I
ccl 2.87 £1.03 315+1.2 2.75 +0.87 0.349
UICC IR 43 38 0.51
0 0 (0.0%) 2 (3.64%) 0 (0.0%)
| 4 (17.39%) 8 (14.55%) 7 (25.0%)
I 7 (30.43%) 13 (23.64%) 10 (35.71%)
I 12 (52.17%) 32 (58.18%) 11 (39.29%)
ARHEIT <0.001
JAEUT (5 % 5 Gy) 4 (17.39%) 8 (14.55%) 2 (7.14%)
KA G BT 15 (65.22%) 38 (69.09%) 16 (57.14%)
o 4 (17.39%) 9 (16.36%) 10 (35.71%)
FARITI:
FFi TME 23 (100.0%) 0 (0.0%) 0 (0.0%)
s Bt TME 0 (0.0%) 34 (61.82%) 0 (0.0%)
TaTME 0 (0.0%) 17 (30.91%) 0 (0.0%)
20T TME 0 (0.0%) 4 (7.21%) 0 (0.0%)
HlL2& A\ TME 0 (0.0%) 0 (0.0%) 28 (100.0%)
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W& T <0.001
E-E 17 (73.91%) 23 (41.82%) 5 (17.86%)
E-S 4 (17.39%) 24 (43.64%) 22 (78.57%)
Wi OF LA 2 (8.7%) 8 (14.55%) 1 (3.57%)
VAR 0.693
0 0 (0.0%) 2 (3.64%) 0 (0.0%)
T1 2 (8.7%) 5 (9.09%) 5 (17.86%)
T2 4 (17.39%) 8 (14.55%) 7 (25.0%)
T3 15 (65.22%) 37 (67.27%) 15 (53.57%)
T4 2 (8.7%) 3 (5.45%) 1 (3.57%)
yN 73 3 0.136
NO 11 (47.83%) 23 (41.82%) 17 (60.71%)
N1 9 (39.13%) 21 (38.18%) 11 (39.29%)
N2 3 (13.04%) 11 (20.0%) 0 (0.0%)

BAELIFIAME + AR s BT (0 ) F R . ASA EEFREFEIT2A 4, BMI{AE 5%, CCI Charlson JLJ%1E%L, E-
E iyt &, E-Suiflivi4, TaTME SALI 12l RETIBRAR, TME £EBREVIRA, UICC EERHUEDE.

FAREAR AW : FFIFA 23 41(21.7%) , & U 55 F- AR 55 4il(51.9%), WL ANTFA 28 141(26.4%) .
FEIF A2 F AR A2y 199.73 + 58.35 min, &40l [ 53 K13 F R I [A] 24 233.63 + 70.03 min, HL#%
NFARFH)F A E N 205.44 + 60.69 min (p = 0.044).

AW FE I BE VT T8 F450 0k 42.1 AN H o 3% B 8] 5o V6 8 301 485 SR (0 AR 3 I ) A U1 gge 48 SR (B 4%
AP RN R ) AT S8 PEA

MEIE B F AR B I RIE R AR A 26.09%, L4HEEHF R 38.18%, Hlas AFA 35.71% (p=0.131). f§
JEEEFA 10 $1(18.18%) JFETA 3 41(13.04%). Hlas NF-A 5 H(17.86%) K& LW & HIs(AL) . THEE
FARI RGN 4.35%, HEIEBT- RN 3.64%, ML NFARN 0%. Hifld 4.35%. 7EFFRFARF,
P B F AR 0%, ML AFAR Y 3.57%. B kI A% FFFAR N 0%, IRIEHEF AN 9.09%, #l
MANFARRN 7.14%.

89.09% T T A . 85.71%HINL 2 N TF-ARAN 47.83% M IE ST ARG T RIFHKIFRAREQD %) (p =
0.001). AFEIFARTT P EEERAEARLL: T8 TF AR 15.57 £7.86, MEEE TR 14.85 £ 4.22, Hlis
ANTFA 13.71 £ 3.46 (p = 0.451).

S5EZIFMFARA7.91 £ 12.37 R)AEEEFR(17.2 £ 13.9 R)FEEME, T2 AFARES
{EBE i TR] (11.5 + 7.62 K) B .46 %6 (p = 0.001) (.7 2).

A2 R Kaplan-Meier A= 17 it 26k LLAAS [RI 4 1) R e iR AR AP 2. 5T Mercury PE4r . TEAHFAR 5.
FARITA. FAGA, FRESBFHRES T A AL T a2 R ES . BAmE, RTHK
SERIAEAF R LR EZ R, RN EF AR E G, Bl Mercury 1175 5507 A AR A K

G F AR, Hlas NF RGBS ) BT B AR #4525 F% (p = 0.047)

JERsBEF AR AEFHRRAIEIARET, RSB, F 4 XU = (p = 0.049) . hAh, 2748 840 M i i 47 % A
I IE A RO e 0 A AR S R L R 3R . i TR, Z AR R F 68 (<63 vs. >63) I LLAA L Ay
0.44 (0.09~2.23), p1EJy 0.325; JFRIEMAFLERELAE L)y 2.01 (0.56~7.83), p fE 4 0.276.
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VRS FARSR A 21K Mercury 155, FARI7IE(MIS vs. open) L HL N 5.92 (1.95~17.97), p 1A
<0.001; fF7E[R i At 4.81 (1.37~16.83), p {A°N 0.014.

IXEELEA oA T LB NGB B VIR AR B3R5, B0 FE SR I e e 30 AL P A3 e i (], [+
I AR R 55 1 G R s B A0 T R VR AR 24 B 9 R R A= SR 8 )

Table 2. Outcome of patients

=2 BELSR

FRFARA i B s i AR 2 DIR- YN I p
TR E (5381 199.73 +58.35 233.63 +70.03 205.44 + 60.69 0.044
RIS A (R) 17.91 +12.37 17.2+13.9 11.5+7.62 <0.01
ARG H R IE 0.131
W& 3% 3 (13.04%) 10 (18.18%) 5 (17.86%)
) ke 1 (4.35%) 2 (3.64%) 0 (0.0%)
i 1 (4.35%) 0 (0.0%) 1 (3.57%)
FS R e 0 (0.0%) 1 (1.82%) 2 (7.14%)
JitiE L 0 (0.0%) 0 (0.0%) 0 (0.0%)
HoAth 1 (4.35%) 4 (7.27%) 2 (7.14%)
NG SRR 15.57 + 7.86 14.85 + 4.22 13.71 +3.46 0.451
Clavien Dindo Ff & fiE 43 2% 0.381
0 18 (78.26%) 32 (58.18%) 21 (75.0%)
[ 1 (4.35%) 3 (5.45%) 1 (3.57%)
I 0 (0.0%) 0 (0.0%) 0 (0.0%)
1] 4 (17.39%) 20 (36.36%) 6 (21.43%)
Mercury ¥4y <0.001
¥ 1 (4.35%) 0 (0.0%) 0 (0.0%)
1 (%) 11 (47.83%) 49 (89.09%) 24 (85.71%)
2 50(F) 11 (47.83%) 6 (10.91%) 4 (14.29%)
3Y(E) 0 (0.0%) 0 (0.0%) 0 (0.0%)

HUE LI + bz a7 (8 70 )RR

4. g

AW T ) 3 H 2 BN N B B VI R R 5 4% SR I S A TP T RINEE I RIE R AE %
ez AEBTRT AR TS T SR . AT RS REY, MBS ATFREEG M iEELEA
RENRS, BT AR SR, ASE AR T 2 R I RORE A 26 R0 e T 5 & AR AL

TAVEA WEZRTFTT AR (26.09%) A% 5t 1 1 55 TR (38.18%) FIHL &5 A TR (35.71%) I & R Z A7 Bk
X5 (p=0.131). HBAARIIERE, W& DAL, EARRBTARITEDEERERZER, KBRS
JeRT W — 2, TR AL AAME S ALE T AR (MIS) R I R0k & AE ZAH AL [18]-[20] -

AT, TR TRV & TEE(AL)E A 13.04%, 8485 T R N 18.18%, HL2s N TR N 17.86%.
5 AR FEAR LG, AL FORAE A B R, IRIE MR AR AE 3.2%% 14.5%2 7], X Af LU % /i b M 5 s

DOI: 10.12677/acm.2025.153672 740 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153672

P (PR R 10 SRR RS ) B U7 8 BER RS, IR AL B 78 0 id % [21].

X RIGEA SR — 3, BHFRNBA ST A RERWYE D& S. A, E2 TR,
FAVR &5 R BoR R VR i D BRI T ARG HRRE R A2, SBRERE L —5[22] [23].

WAV AT BRAAFER IR — =, SERERET R, P BT AR 7 oM % &
FREAK(p = 0.047). M4, SEEZIFRTR17.91+ 12 KNS T A7.2 £ 14 R EEAEL, 32
WNF AR BH BN TR](11.5 + 8 K) B E 4% (p = 0.001).

ML NFAREAMEIFRB AR, ORGSR, MR ERE, 4683 R[] [24]. £
XABAB R, FRANER T 5 BONE S s 8 7 A b, AR ROl (R 5405, X n] R FAE G e e
FARIFRIEREZM E . 1A, SN2 B RV SR 3 w5 W) & £ 2(23.53%), 5:iA | 4L
114 R AR (TaTME) AR & 2444 [9] [22]. XEERILSEE CHR—3, RPFARABALSEEY
W) & &S MBS NFARIT SRR TIEESRETAR, 8EFARIETANE G, AE[R R 5 b
MgER— e R LD TR FE ARG IR 2, XA H SR VR AL (4 BAS 2k i A BT Tt

2 FELIREAEF NN N4 89.2% (95% Cl: 79.7~90.9)hrE a4 4H 79.5% (95% Cl: 74.4~84.9)F1TFjik
TR 83.2% (95% ClI: 78.3~88.3). Jm i flX M K FH Al ds N4 3.5%)15 52 3.6% T R4 4.3%.
SHELGUFER . XRFFARNEMAG B KR A RERm ., Xeegs R 5L R —
B, RUINLEE N T ARG NI BRI 8T A EC B AR 24 K b8 1= [25] [26].

KW FRIBEVI (T30 42 S, Koy 120 A H o SRR IAZE AT A 1Pl . BARX
ANFREEIN (RS A FRATT BRI FE T B, H B 0 2 R A S B [ (R Bl 17 PT AR AR AAM G WL, IR G T
WA RS AR . X — R PR SR T X R R I D B, BRSO SR BB LR IR T A KB
Vi, DLAST SR OCHR K AL R

Mercury W5, WAEFREARRE, SFRARENFOSE. PR, E5FFARM SRR H
Mercury VP2 VPAG (0 FE A7) AT 2 2 S ma KA ORE TS, 046 AR A7 26 M Rk 6 [27] [28]

TEFRMHIB TR, STFRORRE 5t T AA L, 85.71% #1248 A5 B A5 A% 53 &2 R 4F (p = 0.001) . iIX K B,
g, Pas ANFART LSRR BINFRYIBREE, WRARFEHNLE, TR B
K R TS [17] [29] [30] .

AV FA T RRYE, TEMREES BT 25055 R B L8 JR BR % o [ P 152 1 H AN mT i Gt 51 N T i
Pm AT eI REME, JRERE] T IRA TSI T AR =R 1. AT, B I — A EZRYE
2, HBEEFARAFEEEALFARERMEZH PEITH, XTRSFEAHFRME LT, WA, %
W RAE R — AT 0, X AT RERR ] 7B S8 Rk 1 o 5 — AN BRFS B IS, LA ],
FAREA QL FIIRIEE ATV EIR R T RE 2 45 R . BURTRATTR F 278 240 e 28 il i L6 7
R R R, AHFRATARA IR Fh 7 1A e 52 4 7 I [l M B 7w [ 14 22

AR BIRE TR E T RTREYE . 2 O BEAL BRARES, FEARETE R, BTN R, PASGIFX e R I,

IbAh, FREEINE NG IV R AR S, A LI — DL N TR 545 5077 190 H I BAR 3L
#%[25] [26] [31]-

5. &g

B2 A% B B e T AR 010 s T 2 R 45 0 e B 07 5 T LA B I 3, R 54 s
SERITT T ARAR 24 (03 R %2 A SRR TS 33 46 5 TS0 R P L 28 A TR AE M B S O bR v 7 3%
P, N ) HEE R BT MOCRAT T T AL . R SRR AR e K I S, A RS R R 25, DA
— RS EE N TFARTE B A T R e
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