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Oncologic Outcomes and Safety after
Tumor-specific Mesorectal Excision for
Resectable Rectal Cancer: A Single Insti-
tution’s Experience with 1,276 Patients
with Rectal Cancer

Nam Kyu Kim, M.D., Byung Soh Min, M.D., Jin Soo
Kim, M.D., Hyuk Hur, M.D., Kang Young Lee, M.D.,
Seung Kook Sohn, M.D., Chang Hwan Cho, M.D.

Department of Surgery, Yonsei University College of Medicine,
Seoul, Korea

Purpose: The purpose of this work was to review the
oncologic outcomes and the operative safety of a tumor-
specific mesorectal excision (TSME) for resectable rectal
cancer. The risk factors for recurrence and survival were
analyzed, and the changes in the sphincter-preserving
rate with time were analyzed. Methods: A total of 1,276
patients with rectal cancer who underwent curative
surgery between 1989 and 2003 were analyzed retro-
spectively. The enrolled patients were registered in the
Colorectal Cancer Database and were followed pros-
pectively. Results: The pathologic stages were stage | in
330 (25.9%), Il in 403 (31.6%), and Ill in 543 (42.6%).
Postoperative complications developed in 263 patients
(20.6%). The rates of anal sphincter preservation were
32.6% between 1989 and 1993, 56.8% between 1994
and 1998, and 69.4 % between 1999 and 2003. With
a mean follow-up of 69.4 months, the overall local
recurrence (LR) rate was 5.4%. The 5-year LR rates
were 3.8% in stage |, 4.7% in stage I, and 8.4% in stage
Il (P=0.016). A multivariate analysis revealed that the
risk factors affecting LR were pN (0.005) and
preoperatively increased serum CEA (P=0.008). The
5-year cancer-specific survival rates were 93.8% in stage

O AN O

OI II%I-DH:II'I'lx-"% _'?'_

1,276001 =4

I, 84.5% in stage I, and 64.5% in stage Ill (P=0.021).
A multivariate analysis revealed that the factors affecting
cancer-specific survival were pN (P=0.012) and circum-
ferential resection margin (P<0.001). Conclusions:
TSME for resectable rectal cancer showed acceptable
operative morbidity and excellent oncologic outcomes.
The trend toward sphincter preservation was obvious,
and the shortening of the distal resection margin without
deteriorating the oncologic outcomes was one of the
major enabling factors. ] Korean Soc Coloproctol
2008;24:121-133

Key Words: Rectal cancer, Tumor specific mesorectal
excision, Oncologic outcomes, Safety
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cm (0~15 cm){oh. €49 Wi AAAdAd s
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Ak 29 @1%)el Eelglor WAAEGE 7
(0.5%)00| A wF-AsLgde), Z22 el AA A 498 A
Al kA 57 0.4%), ZHAADA FA 554 1@.3%), &

HE2L =ZH3y
K-ns

]
B AE 94 (7.4%), DED A 555 43%), AR
63(0.5%)0l14 BA=E et F& F = E 7]
Aol wkE AICC W71E 37] 5437 (42.6%) 22 7HA B
gkom 27] 4039 (31.6%), 17] 330 (25.9%) s=ol i},

Table 1. Clinical characteristics

Variables n %
Sex
Male 770 60.3
Female 506 39.7
Age
Mean (range) 58 years Range: 20~89
Location
Upper (10 cm~) 239 18.7
Middle (6~10 cm) 509 39.9
Low (~5 cm) 528 41.4
Distance from anal verge
Mean (range) 6.5 cm Range: 0~ 15
Serum CEA level
Preop. (mean) 10.46 ng/ml Range: 0.10~588.10
Postop. (mean) 3.98 ng/ml  Range: 0.10~400.00
Tumor size
Mean (range) 49 cm 1~13
Operation type
APR 396 31.0
LAR 700 54.9
uLAR+CAA 39 3.1
Hartmann 36 2.8
Others 105 8.2
Adjuvant treatment
None 379 29.7
Radiation 161 12.6
Chemotherapy 80 6.3
Chemoradiation 598 46.9
Missing data 58 4.5

CEA = carcinoembryonic antigen; APR = abdominoperineal

resection; LAR = low anterior resection; uLAR = ultralow

anterior resection, CAA = coloanal anastomosis.

e ¥ Bz AREE AL YRt en e A
3 7357k 5987 (46.9%) - & 7 ko mhAA A
Fuk AE 7% 1617 (12.6%), Fksteawurs A
Algt 749 807 (6.3%) s=°] 2 tH(Table 1, 2).
2) & 3 HES
S F EFol 2630120670l 41 WAL
Aozt A & L] 99 (7.8% )0l A A s}o]
Table 2. Histopathologic characteristics
Variables n %
Histology
Well-diff. 174 13.6
Mod.-diff. 954 74.8
Poorly-diff. 34 2.7
Mucinous 52 4.1
Signet ring cell 7 0.5
Others 55 4.3
Distal resection margin
Involved (%) 5 0.4
Circumferential margin
Involved (%) 55 4.3
Blood vessel invasion
Positive (%) 94 7.4
Lymphatic vessel invasion
Positive (%) 55 4.3
Perineural invasion
Positive (%) 6 0.5
Stage
I 330 259
I 403 31.6
m 543 42.6
Table 3. Postoperative complications
Complication n % (of total)
Urinary problems 99 7.8
Intestinal obstruction 29 2.3
Wound infection 29 2.3
Anastomosis leakage 23 1.8
Respiratory problems 14 1.1
Bleeding 3 0.2
Intraabdominal abscess 2 0.2
Anastomosis stricture 2 0.2
Others 62 4.9
Total 263 20.6
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Table 4. Patterns of local recurrence
100 _— .
. Recurrence site n % (of total)
0 T T 1
1989~1993 1994~1998 1999~2003 Anastomotic 24 1.9
Periods Pelvic 21 1.6
Changes of operation types according to periods Presacral 6 0.5
Operation types Perineal 5 0.4
: APR LAR Hartmann UuLAR+CAA  Others Total Genital organs 3 02
Periods 1989~1993 N 158 70 8 13 6 255
% 62.0% 27.5% 3.1% 51%  24% 100.0% Peritoneal 3 02
1994~1998 N 138 224 14 13 28 417
%  331% 53.7% 3.4% 34%  6.7% 100.0% Bladder 2 0.1
1999~2003 N 100 406 14 13 71 604 P . l 1 01
% 16.6% 67.2% 2.3% 2.2% 11.8% 100.0% eristoma N
Total N 396 700 36 39 105 1276 OtheI'S 4 O 3
% 31.0% 54.9% 2.8% 3.1% 8.2% 100.0%
Total 69 5.4

Fig. 1. Changes in operation type according to periods.
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Fig. 2. Local recurrence rates according to stages.

Table 5. Patterns of systemic recurrence

Recurrence site n %
Liver 93 7.3
Lung 79 6.2
Carcinomatosis 19 1.5
Bone 18 14
Paraaortic lymph nodes 4 0.3
Brain 6 0.5
Inguinal lymph nodes 1 0.3
Cervical lymph nodes 1 0.3
Others 9 0.7
Total 230 18.0
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Table 6. Univariate analysis of prognostic factors

Cancer-specific survival

Local recurrence

Systemic recurrence

5-year S-year S-year
. P-value X P-value . P-value
cumulative rate cumulative rate cumulative rate
Age ~58 81.9 0.002 9.1 0.622 19.9 0.842
59~ 76.2 8.2 18.7
Gender Male 78.1 0.416 7.7 0.197 19.0 0.591
Female 79.1 10.1 19.6
pN pNO 88.5 <0.001 5.9 <0.001 10.9 <0.001
pN1 73.1 10.0 19.8
pN2 51.5 18.0 49.9
pT pT1 96.1 <0.001 5.1 0.008 2.8 <0.001
pT2 89.9 53 7.5
pT3 73.1 10.3 25.4
pT4 20.0 333 50.0
CEA (ng/mL)
Preop <5% 82.7 <0.001 6.7 0.001 15.8 <0.001
>5 69.7 13.0 26.8
Postop <5 80.8 <0.001 8.1 0.058 17.3 <0.001
>5 62.5 13.4 334
Histologic type WD 89.6 0.002 6.0 0.371 9.9 0.005
MD 76.7 8.9 21.5
PD 65.3 13.9 22.0
muc 80.0 13.3 19.8
Blood vessel invasion (—) 80.6 <0.001 7.8 0.004 18.7 <0.001
(+) 55.4 18.0 47.7
Lymphatic vessel invasion (—) 86.0 <0.001 5.1 0.017 14.2 <0.001
(+) 62.9 11.5 36.4
Perineural invasion (-) 85.5 0.789 53 0.237 21.5 0.855
(+) 80.0 16.7 16.7
Distal resection margin (—) 78.5 0.055 8.4 0.320 19.2 <0.001
(+) 40.0 20.0 80.0
Circumferential margin (-) 79.6 <0.001 8.7 0.062 18.8 <0.001
(+) 41.3 20.5 48.6
Adjuvant treatment None 87.4 0.941 53 0.024 59 <0.001
RT 72.6 11.5 20.1
CT 814 7.0 17.5
CRT 75.8 10.0 27.6
*serum CEA level of 5 ng/ml was the reference value; WD = well differentiated adenocarcinoma;, MD = moderately

differentiated adenocarcinoma; PD = poorly differentiated adenocarcinoma; muc = mucinous adenocarcinoma including signet

ring cell carcinoma; RT = radiation therapy; CT = chemotherapy; CRT = concurrent chemoradiation therapy.
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w 17] 159, 27] 639, 37] 154l A vJelykeh 59
AR AELS 17] 3.6%, 27] 16.7%, 37] 31.4% 3P
<0.001), 1011 HA ALEL 17] 6.2%, 27] 18.8%, 3
7] 329% 2 ¥ 717} SVl wiek §-2Jsk Al F7Fsksd
th(P<0.001, Fig. 3). 7t} | A o]z} Z+7k 937 (7.3%),
797 (6.2%)0l1 A WAYste] 7 &3 17 Aol A7
o EutalE 197 (1.5%), T410] 187 (1.4%) =ct
(Table 5).

4 Aol i3t 913 1A vk =k 24 A} pN
W 7](P<0.001), pT ¥ 7](P=0.008), =% A dA CEA
FX|(P<0.001), I HF(P=0004), HZF F&

(o)}

A ck(Table 6). thH =k 241722 pN ¥ 7] (P=0.005)%}
< A " CEA 39 &<5(P=0.008)5ro] S71# <3l 9
3] 01 2} tH(Table 7).

A Aol A g EA A pNE 7| (P

Table 7. Multivariate analysis of risk factors for local
recurrence

Local recurrence

Hazard ratio

Factors P-value 95% CI)
pN 0.005
10.770
N1 0.002
P (2.470 ~ 46.956)
11.470
N2 <0.001
P (2.249~ 58.504)
P ti 3573
l‘eopera 1ve Sserum 0008

CEA >5 ng/ml (1.391~9.179)

Table 8. Multivariate analysis of risk factors for systemic
recurrence

Systemic recurrence

Hazard ratio

Factors P-value 95% CI)
pN 0.003
1.928
N1 0.284
P (0.580 ~ 6.406)
N2 0.004 6265
P ‘ (1.807~21.726)
Distal resection margin 0.021 6.438
involvement ’ (1.321~31.387)
Circumferential margin 0.010 3.218
involvement ' (1.325~7.820)

<0.001), pTH 7] (P<0.001), & A IA CEA Z7HP
<0001), &% ¥ ¥4 CEA Z7HP<0.001), D=3 X
H(P<0.001), €I A-HP<0.001), Z2ZFs+d Hilx
(P=0.005), & ¥ H= X 5(P<0.001), AN A=
ol ¢ P<0.001), SHAAA ¥4 P<0.001) 5] 9
vl Qe AR W tk(Table 6). ©] T pN¥7I
(P=0.003), A9 AAld k4 @P=0.021) ¥ ZUAEA
ol FA4(P=0.010) 5o thHF Ao FHHA 9
& Q1AL tH(Table 8).
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Fig. 4. Cancer specific survival rates according to stages.
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Fig. 5. Disease free survival rates according to stages.
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ek B4 A} 584 o] 4(P=0.002), pNH (P<0.001),  F3IE wl & AUES 47 94%, 8.1% (P=0.378)

pTH7I(P<0.001), =& A B4 CEA S7HP<0.001), R AA AES 47 21.9%, 17.6% (P=0.119)31 k.

FE ¥ ¥4 CEA T7HP<000D), HZH HE@ 59 A5 BEES 4 77.2%, 719.4% (P= 0.064)% Tt

<0.001), EF FEP<0.001), =HYeIHH E4E  (Table 10).

(P=0.002), ZHAA XA (P<0.001) To] B33t o

F9} Al Qe Ao Uehykon(Table 6), thH ek i &

B4 Az G ZA Ho|(P=0.012)S} ZuA A FA P

<0.001)3te] =A< oAl FAASAH(Table 9). AL F B HellA] o] Fgr]o] A]

6) 32| X ¥ = LHO ME WLE X IRl A E AR T

b ol o] o2l ¢] Fl kel (blunt dissection) S A] 4
SE= L=

A I ArEo] 30~38%7HA] EA] BHaE| gl ow

ARt S1Xof] |2 & AMES AR, FH S AVs W Tl AoE EA EauE e
A =or 2+7¢ 6.0%, 7.8%, 10.7% (P=0.099)% o= &5 German Rectal Cancer Study Group'ol| A& 4 #lHHE
A AR FH ARG R ro] A& A & T 20% (4~55%)2 Harslglow GISTG, NCCTG

2]
2 vlatdl] & A spiellA] Aoz foluil ANALE Gt T4 ALES A 24%, 25% % =4 B
E Aoz vetgrh®=0050). A4 ALES 22 iek 2 4 AEE Wil TNM B 7] 27]
17%, 18%, 20.7% (P=0.499)3At}. & 5ol AEES 24 HE T F Hzdq 244 Fassteys 44
2t T7%, 79.8%, 78.1% (P=0.941)2 Aol7b gllet 7= slgivh A A A w2 AAA7eE Aol
(Table 10). #3 &9 AAE3} opz nEFHoZ ¥ 9l A% ng2uhg vl velsio] P2, 4=a 5
o] Zgslol Qi AARbete] £AA A 3 f2et
o] X% AAEEE 3= vldo J3513) vkg)
Table 9. Multivariate analysis of prognostic factors for ol sl Hiaa ﬂi = o obg ] e e
= o] o &
cancer-specific survival ool FE3k kel vl 1915 A Ao Ee}
S A3 0 A Sl g of WEel 14
Factors P-value ©5% O At Aol £8 ARG FEol 3 i A
0
WEI FE F ol g 4750 B HES] B
PN 0012 . 1910k Healds} Ryall e ko] 1913 A47hute]
pN1 0.115 (0.808~7.042) FAZE7} 34 Ae] [1Qlo] 5 7] wiZell Fke 9
. oo 5.081 Aol A glo] ARE BE AA o} Gt F
P ' (1L587~16270)  AeARL AAZ Agete mE AAG F A7
CRM <0001 5.545 24 2AR A3 37%9) G FAAMLED 5 T
CATIID - A2 80%, 10 FHAESIL 8% £ AEE
CRM = circumferential resection margin. S Bastgieh”? 2e]u) Heald o] X-goll F43 A
Table 10. Oncologic outcomes according to operation type and tumor location
Cancer-specific survival Local recurrence Systemic recurrence
S-year rate P-vale S-year rate P-vale S-year rate P-vale
Op APR 77.2 0.064 9.4 0.378 21.9 0.119
SPP 79.4 8.1 17.6
Location Upper 77.0 0.941 6.0 0.099 17.0 0.499
Mid 79.8 7.8 18.9
Low 78.1 10.7 0.050* 20.7

*P=0.050 when the local recurrence of low rectal cancer was compared with the local recurrence of non-low rectal cancer
(i.e. upper and mid rectal cancer).
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