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Prognostic Significance of Circumferential
Resection Margin following a Total Meso-
rectal Excision in Rectal Cancer
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Purpose: Studies of the circumferential resection margin
(CRM) in rectal cancer surgery have revealed that ina-
dequate surgical excision correlates with a high risk of
recurrence. This study was designed to evaluate the prog-
nostic value of the CRM in rectal cancer. Methods: All 504
patients who underwent a total mesorectal excision for
rectal cancer between 1997 and 200! were studied. The
distance between the CRM and the tumor on pathology
slides (HE stain, X20 times) was measured. The CRM was
stained by using the Davidson marking system“B/ (Bradley
Product, Inc. USA), and a micrometer was used for the
measurement. We divided the patients into a negative CRM
group (CRM >3 mm), an abutting CRM group (CRM <3
mm without involvement), and a positive CRM group (CRM
was in the tumor), and compared the oncologic results
among the groups. Results: The numbers of patients in the
negative CRM, the abutting CRM, and the positive CRM
groups were 452, 18, and 34 respectively. The mean follow-
up durations were 45.] months (range, I.1 ~88.7), 41.9
months (range, 10.7 ~75.2), and 33.0 months (range, 4.8~
83.4), respectively. The Aslter-Coller stages of all patients
were from B2 to C3. The local recurrence rate, the sys-
temic recurrence rate, and the combined recurrence rate

were, respectively, 5.5%, 17.3%, and 3.8% in the negative
CRM group (>3 mm), 5.6%, 38.9%, and 5.6% in the
abutting CRM group, and 8.8%, 44.1%, and 8.8% in the
positive CRM group. The five-year survival rates for the
negative CRM, the abutted CRM and the positive CRM
groups were 73.3%, 48.4%, and 25.5% (P <0.001), re-
spectively, and the disease-free 5-year survival rates were
63.1%, 30.6%, 24.0% (P <0.001). The CRM was shown
to be an independent prognostic factor by multivariate
analyses adjusted for known predictors of outcome (P <
0.001). Conclusions: The prognosis for a member of the
abutting or the positive CRM group was more unfavorable
than it was for a member of the negative CRM group;
therefore, measurement of the CRM should be reported
in the pathologic report. For patients with an abutting or
a positive CRM, neoadjuvant or adjuvant chemoradiothe-
rapy should be considered for better oncologic outcomes.
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Fig. 1. Pathologic measurement of distance between tumor and circumferential resection margin. (A) Distance was 350 um
(H&E stain, %20). (B) Distance was 700 um (H&E stain, *20).
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Table 1. Patients characteristics

Negative CRM group Abutting CRM group Positive CRM  group

(n=452) (n=138) (n=34)

Male/Female (n) 281/171 10/8 20/14
Mean age (years)(range) 57.8 (22~87) 61.3 (42~80) 56.9 (27~87)
Mean follow up period (months)(range) 45.1 (1.1~88.7) 419 (10.7~75.2) 33.0 (4.8~83.4)
Operation type (n)(%)

APR 94 (20.8) 5 (27.8) 11 (32.4)

LAR 340 (75.2) 11 (61.1) 17 (61.8)

Hartmann 18 (4.0) 2 (11.1) 2 (5.9
Stage (n)(%)

B2 194 (42.9) 6 (33.3) 7 (20.6)

B3 4 (0.9) 1 (5.6) 0 (0.0)

Cl 30 (6.6) 0 (0.0 0 (0.0

2 216 (47.8) 11 (61.1) 25 (73.5)

C3 8 (1.8) 0 (0.0 2 (5.9

CRM = circumferential resection margin; APR =

abdominoperineal resection, LAR = low anterior resection.

Table 2. Recurrence pattern according to circumferential resection margin status

Negative CRM Abutting CRM Positive CRM
Recurrence pattern group (n=452) group (n=18) group (n=34) P value
n (%) n (%) n (%)
Local only 25 (5.5) 1 (5.6) 3 (8.8) 0.729
Systemic only 78 (17.3) 7 (38.9) 15 (44.1) <0.001
Local and systemic 17 (3.8) 1 (5.6) 3 (8.8) 0.347

CRM = circumferential resection margin.
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Fig. 3. Disease free 5-years survival among groups.

th(P=0.729). =14 AL HAl Ago] FAjo] HAY S
ALE 4 FEE 179(3.8%), 17H(5,6%), 278 (8.8%)°]
ATHP=0.347). =& ALF T4 HA A AEs F
S 7zt FEE BATH R 9ogE AolE g
oy A A 7z FEE 787 (17.3%), 78 (38.9%),
1578 (44.1%) 2.2 S HAA9 g wet zto] 7k
21 THP <0.001)(Table 2).

3) MES

Zb 2l sd AESS S48 W AAA TN
733%C2 7P =% A4 S HAA LolA
255%% b wgkew o W AAA FollA

48.4% S THP <0.001)(Fig. 2). T3+ 59 71 AES L
7zt T E 63.1%, 24.0%, 30.0%°.2 A H o7 &

ot zo]E H Y (P <0.001)(Fig. 3).

Table 3. Univariate Analysis of Prognostic Factors After
surgical resection

Total (n=504)

Variables No. of 5 year
patients  survival (%) P Value
Age 0.086
<60 279 72.4
> 60 225 65.2
Sex 0.631
Male 311 68.8
Female 193 70.0
Tumor location 0.253
Upper 122 70.1
Mid 206 75.1
Lower 176 62.3
Operation type 0.756
APR 110 61.3.
LAR 372 73.6
Hartmann 22 60.5
CRM <0.001
Involved 34 25.5
0<, <3 mm 18 48.4
>3 mm 452 73.3
CEA <0.001
<5 ng/ml 321 76.2
>5 ng/ml 183 56.7
Histology 0.017
WD 49 82.3
MD 400 68.4
PD 24 50.0
Mucinous 27 66.6
Sinet ring cell 4 75.0
Lymph node metastasis <0.001
NO 212 81.7
N1 164 69.4
N2 128 44.9
CRM = circumferential resection margin, WD = well

differentiated; MD =
differentiated.

moderate differentiated; PD = poorey
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Table 4. Multivariate analysis of clinicopathological para-
meters

Variables No. of prCI (95%) P value
patients
CEA 0.001
<5 ng/m 321 1 -
>5 ng/ml 183 1.785 1.270~2.508
Lymph node <0.001
metastasis
NO 212 1 -
N1 164 1490 0.955~2.323
N2 128 2701 1.752~4.164
CRM <0.001
>3 mm 452 1 -
0<, <3 mm 18 2172 1.825~4.689
Involved 34 2926 1.094~4.313
Histology 0.079
WD 49 1 -
MD 400 1459 0.674~3.157
PD 24 3293 1.281~8434
Mucinous 27 1493  0.560~3.978
Sinet ring cell 4 2.625 0.316~21.784

WD = well differentiated; MD = moderate differentiated; PD
= poor differentiated; CRM = circumferential resection margin.
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