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Purpose. The optimal distal resection margin (DRM) for patients with low
rectal cancer remains a subject of debate; accordingly, we herein investi-
gate the impact of a 5 mm-DRM in low rectal cancer.

Methods. We retrospectively surveyed patients with low rectal cancers
undergoing neoadjuvant concurrent chemoradiation therapy (CCRT) and
radical proctectomy surgery at the Kaohsiung Medical University Hospi-
tal from January 2018 to December 2020. Patient characteristics, clinico-
pathological parameters, and outcomes, including locoregional relapse,
distant metastasis and overall survival were analyzed.

Results. Forty-two patients were included, with mean duration post-radi-
cal surgery being 41.6 months. There was no significant difference of 3-
year disease-free survival (DFS) rate between the two groups but patients

with � 5 mm DRM had non-significantly worse DFS with significantly
better overall survival being noted in patients with > 5 mm DRM.

Conclusions. ADRM of � 5 mm of patients with low rectal cancers under-
going CCRT and radical proctectomy surgery was associated with unfa-
vorable oncological outcomes. Securing a clear distal margin during sur-
gical procedures for low rectal cancer remains crucial, nevertheless, long-
term oncological outcomes warrant further exploration through studies
with extended follow-up durations and substantial sample sizes.
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Colorectal cancer (CRC) stands as the third most

frequently diagnosed type of cancer and ranks

second among the leading contributors to cancer-re-

lated fatalities globally.1 A 2020 estimate indicated

more than 1.9 million newly diagnosed cases of CRC,

resulting in approximately 930,000 deaths linked to

the disease.2 In Taiwan, CRC stands as the third most

prevalent cancer type and has consistently ranked as

the third leading cause of cancer-related death. The in-

cidence of CRC was 65.94 per 100,000 population in

2011 (with 15,315 new diagnoses) and 69.47 per

100,000 population in 2021 (with 16,238 new diagno-

ses). Notably, the mortality rates for 2012 and 2022

were 23.1 per 100,000 population and 29.4 per 100,000

population respectively.3

Over recent decades, the management of rectal

cancer has undergone significant revolution, driven

by advancements such as total mesorectal excision

(TME) and neoadjuvant concurrent chemoradiation

therapy (CCRT), leading to notable enhancements in

both locoregional relapse rates and survival outcomes.4

Critical parameters like circumferential resection mar-

gin (CRM) and distal resection margin (DRM) strongly

correlate with locoregional relapse and distant meta-

stases, while positive distal margins are associated

with worse oncological results and CCRT cannot com-

pensate accordingly.5-8

In the early 1950s, a distal resection margin (DRM)

of 5 cm for rectal cancer was recommended, but with

the adoption of TME and CCRT, this paradigm has

shifted.9,10 Studies dating back to the 1980s indicate

that a 2-cm DRM was sufficient from an oncological

standpoint, while recent research has shown that a

DRM of less than 1 cm yields comparable oncological

outcomes in patients undergoing neoadjuvant CCRT

for low rectal cancer.11-13 Additionally, several studies

have demonstrated that a distal margin of � 5 mm does

not compromise oncologic safety, although few stud-

ies have examined the prognostic significance of a mi-

croscopic margin of � 1 mm in rectal cancer, revealing

worse oncological outcomes.4,14-17 With the advent of

TME, increased tolerance for shorter DRM, the avail-

ability of circular stapling devices, and the rising utili-

zation of neoadjuvant CCRT for locally advanced rec-

tal cancers (LARC), sphincter-saving surgeries have

become more prevalent, aiming to enhance patient

quality of life.18

Consequently, the optimal DRM remains a subject

of debate, especially in cases of low rectal cancer, ne-

cessitating further exploration to inform clinical prac-

tice and enhance outcomes. In this study, we conducted

a retrospective study to investigate the impact of a 5

mm-DRM following neoadjuvant CCRT and radical

proctectomy surgery for low rectal cancers.

Materials and Methods

We retrospectively compiled data from Kaohsiung

Medical University Hospital in Taiwan spanning from

January 2018 to December 2020. Initially, 381 conse-

cutive cases undergoing elective radical proctectomy

with histologically confirmed rectal cancer were en-

rolled. Assessment of the pathological staging adhered

to the 8th edition of the American Joint Committee on

Cancer (AJCC) criteria.19 The inclusion criteria com-

prised histologically proven rectal adenocarcinoma

with the tumor located within 5 cm from the anal verge,

neoadjuvant CCRT, and radical proctectomy surgery.

Exclusion criteria encompassed distant metastasis,

positive CRM or DRM, or unknown margin status.

Subsequently, 42 cases meeting the inclusion criteria

were included in the final analysis (Fig. 1). The study

protocol was approved by the Institutional Review

Board of Kaohsiung Medical University Hospital

(KMUHIRB-E(I)-20230267).

To assess preoperative staging, all patients under-

went colonoscopy and abdominal and pelvic com-

puted tomography (CT) scans, then were stratified

into Group A (� 5 mm) and Group B (> 5 mm) based

on the distal resection margin. Those with clinical

stages II-III adenocarcinoma of the low rectum under-

went neoadjuvant CCRT, either with a Folinic acid,

fluorouracil and oxaliplatin (FOLFOX) regimen ad-

ministered every 2 weeks or daily capecitabine and

long course chemoradiation (LCRT) totaling 5000

cGy in 25 fractions, followed by radical surgery, as

previously outlined.20 Patients with cT2 rectal cancer

located within 5 cm from the anal verge also under-

went the same preoperative CCRT.
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Various clinicopathological parameters were scru-

tinized, including age, gender, pre-CCRT and post-

CCRT serum carcinoembryonic antigen (CEA) levels,

albumin level, body mass index (BMI), tumor loca-

tion (distance from the anal verge), neoadjuvant che-

motherapy regimen, interval between preoperative ra-

diotherapy and operation, and tumor, node, and me-

tastasis (TNM) classification, along with perineural

and vascular invasion. TNM classification adhered to

the criteria of the AJCC, while tumor regression grade

(TRG) was determined following AJCC and College

of American Pathologists standards.21

Perioperative outcomes encompassed the proce-

dure of operation, presence of protective diverting

enterostomy, and operation time. The DRM was gau-

ged post microscopic examination of the formalin-

fixed specimen, delineating the closest distance from

the lowest lesion border (or scar tissue post-CCRT) to

the distal mucosal resection margin. Locoregional re-

lapse, comprising anastomotic and pelvic lymph node

recurrence, was defined as any clinically or histopa-

thologically confirmed carcinoma recurrence post pri-

mary operation. Distant metastasis entailed the spread

of cancer cells to distant organs (e.g., lung, liver, bone,

and so on) or lymph nodes (e.g., para-aortic or supra-

clavicular lymph nodes, and so on).
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Fig. 1. CONSORT diagram showing the inclusion and exclusion criteria in the present study.



Statistical analysis

Categorical variables were delineated by frequen-

cies and percentages, while continuous variables were

expressed as mean � standard deviation (SD) or me-

dian for skewed or kurtotic distributions. Differences

between categorical variables were determined using

Pearson’s chi-squared test, whereas continuous vari-

ables were analyzed via Student’s t-test and survival

analysis was conducted using the Kaplan-Meier me-

thod with the log-rank test. Statistical significance

was set at a p-value of < 0.05. Statistical analyses were

performed utilizing SPSS version 27.0 (SPSS Inc.,

Chicago, IL, USA).

All patients were regularly followed up until their

demise or last follow-up, whichever transpired first.

Disease-free survival (DFS) was defined as the inter-

val from radical surgery to the diagnosis of recurrent

or metastatic disease or last follow-up. Similarly, over-

all survival (OS) was the interval between radical sur-

gery and death from any cause or last follow-up. DFS

and OS were assessed using the Kaplan-Meier me-

thod, with the log-rank test utilized to compare time-

to-event distributions.

Results

Patient characteristics and perioperative

outcomes

From January 2018 to December 2020, 381 pa-

tients with a pathohistological diagnosis of rectal ade-

nocarcinoma underwent radical surgery. Among these

patients, 42 patients meeting the inclusion criteria

were enrolled in this study. Twelve patients had a � 5

mm DRM, while thirty patients had a > 5 mm DRM

(Fig. 1). Summary data regarding baseline character-

istics and perioperative outcomes are detailed in Table

1A and 1B.
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Table 1A. Baseline characteristics of 42 patients with low rectal cancer undergoing preoperative CCRT followed by radical surgery

Distal resection margin

Characteristic
All patients

(N = 42) Group A (� 5 mm)
(N = 12)

Group B (> 5 mm)
(N = 30)

p value

Age (years) 0.223
Mean � SD (range) 62.64 � 11.34 (32-84) 67.25 � 7.39 (54-76) 60.80 � 12.19 (32-84)
Median 63 67 61.5

Gender 0.443
Male 22 (52.4%) 7 (58.3%) 15 (50.0%)
Female 20 (47.6%) 5 (41.7%) 15 (50.0%)

Pre-CCRT serum CEA level *0.037*
< 5 ng/ml 28 (66.7%) 5 (41.7%) 23 (76.7%)
� 5 ng/ml 14 (33.3%) 7 (58.3%) 07 (23.3%)

Post-CCRT serum CEA level 0.216
< 5 ng/ml 36 (85.7%) 9 (75.0%) 27 (90.0%)
� 5 ng/ml 06 (14.3%) 3 (25.0%) 03 (10.0%)

Albumin level (g/dL) 0.212
Mean � SD (range) 04.33 � 0.35 (3.25-5.01) 04.14 � 0.43 (3.25-4.81) 04.41 � 0.28 (3.81-5.01)
Median 4.40 4.21 4.46

BMI kg/m2 0.275
Mean � SD (range) 23.84 � 3.99 (12.9-34.4) 23.70 � 5.33 (12.9-34.4) 23.90 � 3.43 (17.4-29.6)
Median 23.53 23.58 23.5

Tumor distance from anal verge (cm) 0.557
Mean � SD (range) 3.69 � 1.33 (1-5) 3.33 � 1.37 (2-5) 3.83 � 1.31 (1-5)
Median 4 3 4

Regimen of neoadjuvant chemotherapy 0.688
Capecitabine 07 (16.7%) 2 (16.7%) 05 (16.7%)
mFOLFOX 35 (83.3%) 10 (83.3%)0 25 (83.3%)

Interval between Pre-op RT and OP (week) 0.434
10-12 weeks 27 (64.3%) 7 (58.3%) 20 (66.7%)
� 12 weeks 15 (35.7%) 5 (41.7%) 10 (33.3%)

SD, standard deviation; CCRT, concurrent chemoradiotherapy; CEA, carcinoembryonic antigen; BMI, body mass index; Pre-op RT,
preoperative radiotherapy; OP, operation. * p value < 0.05.



The mean tumor distance from anal verge was

3.33 � 1.37 cm and 3.83 � 1.31 cm in the two groups,

respectively (p = 0.357). Significantly more patients

had � 5 ng/ml pre-CCRT serum CEA levels in group

A than those in group B (58.3% vs. 23.3%, p =

0.037); however, there were no significant differ-

ences in various parameters including age, gender,

post-CCRT serum CEA levels, albumin level, BMI,

tumor location, neoadjuvant chemotherapy regimen,

interval between preoperative radiotherapy and op-

eration, surgical procedure, presence of protective

diverting enterostomy, and operation time (all p >

0.05).

Pathological and oncological outcomes

The preoperative clinical staging characteristics,

postoperative pathological characteristics and onco-

logical outcomes of the patients are summarized in

Table 2. There were no significant differences in clini-

cal T, N, and AJCC stages between the two groups (all

p > 0.05), although preoperative clinical staging re-

vealed a non-significant higher proportion of cT4 and

cN2 in group A than group B (16.7% vs. 3.3% and

33.3% vs. 23.3% respectively). Furthermore, no sig-

nificant differences were observed regarding patho-

logical T, N, and AJCC stages, tumor regression,
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Table 1B. Perioperative outcomes of 42 patients with low rectal cancer undergoing preoperative CCRT followed by radical surgery

Distal resection margin

Perioperative outcomes
All patients

(N = 42) Group A (� 5 mm)

(N = 12)

Group B (> 5 mm)

(N = 30)
p value

Procedure 0.485

LAR 16 (38.1%) 4 (33.3%) 12 (40.0%)

ISR 26 (61.9%) 8 (66.7%) 18 (60.0%)

Protective diverting enterostomy in operation 0.320

Yes 38 (90.5%) 10 (83.3%)0 28 (93.3%)

No 4 (9.5%) 2 (16.7%) 2 (6.7%)

Operation time (minutes) 0.069

Mean � SD (range) 371.6 � 58.7 (270.0-565.0) 404.8 � 74.6 (285.0-565.0) 358.37 � 46.0 (270.0-465.0)

Median 362.5 396.5 355

LAR, low anterior resection; ISR, intersphincteric resection; SD, standard deviation.

Table 2A. Preoperative clinical staging characteristics of 42 patients with low rectal cancer undergoing preoperative CCRT followed

by radical surgery

Distal resection margin

Preoperative clinical staging
All patients

(N = 42) Group A (� 5 mm)

(N = 12)

Group B (> 5 mm)

(N = 30)
p value

Tumor depth 0.429

T2 1 (2.4%) 0 (0%)0.0 1 (3.3%)

T3 38 (90.5%) 10 (83.3%)0 28 (93.3%)

T4 3 (7.1%) 2 (16.7%) 1 (3.3%)

Lymph node metastasis 0.908

N0 14 (33.3%) 4 (33.3%) 10 (33.3%)

N1 17 (40.5%) 4 (33.3%) 13 (43.3%)

N2 11 (26.2%) 4 (33.3%) 07 (23.3%)

AJCC stage 1.000

I 1 (2.4%) 0 (0%)0.0 1 (3.3%)

II 13 (31.0%) 4 (33.3%) 09 (30.0%)

III 28 (66.7%) 9 (66.7%) 20 (66.7%)

AJCC, American Joint Commission on Cancer.



lymph node yield, vascular invasion, perineural inva-

sion, specimen length, proximal resection margin dis-

tance or adjuvant chemotherapy (all p > 0.05) (Table

2B).

The median follow-up duration post radical sur-

gery was 41.6 (range: 11.87-60.00) and 49.75 (range:

6.13-65.40) months in groups A and B respectively.

The postoperative relapse was similar between the

two groups, including locoregional relapse and distant

metastases, so postoperative relapse rates were com-

parable in both groups (33.3% vs. 26.7%, p = 0.469),

encompassing locoregional relapse (8.3% vs. 13.3%,

p = 0.554) and distant metastases (33.3% vs. 23.3%, p

= 0.382) (Table 2C). There was no significant differ-

ence of the estimated 1-year and 3-year DFS rate be-

tween both groups (83.3% vs. 86.7%, 66.7% vs. 80.0%,

respectively, p = 0.579) (Fig. 2A). However, during

the follow-up period, 4 (33.3%) patients in group A

and 3 (10.0%) patients in group B succumbed (p =

0.088), so the postoperative mortality rate was non-

significantly higher in group A than in group B (33.3%

vs. 10.0% respectively, p = 0.088). Resultantly, the

overall survival (OS) rate was 66.7% in group A and

90.0% in group B (p = 0.088) (Table 2C); moreover,

significantly better 3-year overall survival rate was

noted in group B than in group A (96.7% vs. 75.0%, p

= 0.018) (Fig. 2B).

Discussions

In this retrospective study, we compared the pre-

operative clinical staging features, postoperative pa-

thological characteristics, and oncological outcomes

of preoperative CCRT followed by radical surgery in

patients with low rectal cancer, stratified by a � 5 mm

DRM versus > 5 mm DRM. There were no notable

differences between the groups in preoperative clini-

cal staging features or postoperative pathological cha-

racteristics. Meanwhile, we demonstrated that a sig-

nificantly better OS in the group with a DRM > 5 mm.

The DFS did not show significant differences between

the groups; nonetheless, a trend toward better DFS

was noted in the group with a DRM > 5 mm.

The surgical management of low rectal cancer, lo-

cating within 5 cm from the anal verge, poses chal-

lenges regarding sphincter preservation while main-

taining oncological safety.22 Standardization of TME,

adoption of neoadjuvant CCRT, utilization of abdomi-

nal CT scans, endorectal ultrasonography, magnetic

resonance imaging (MRI), and advancements in sur-

gical technique and staplers have elevated the fre-

quency of sphincter-preserving surgeries.23 In contrast

to upper and middle rectal cancers, low rectal cancer

exhibits higher rates of local and systemic recurrence,

decreased survival, inferior functional outcomes, and

reduced quality of life in patients experiencing local

relapse.24 Nevertheless, laparoscopic or robotic sur-

gery, offering high-resolution images, affords supe-

rior anatomical visualization, facilitating the adoption

of function-preserving surgical approaches and tech-

niques.25 In this study, all patients received sphincter-

preserving surgeries, as low anterior resections with

stapled coloanal anastomosis or inter-sphincteric re-

section; moreover, a markedly greater proportion of

patients underwent laparoscopic and robotic surgery

(38 out of 42; 90%).

An enduring but unresolved challenge in surgical

oncology concerns the adequacy of the DRM in rectal

cancer. The majority of studies assessing the signifi-

cance of DRM within 10 mm have encompassed mid-

dle rectal tumors, within 8-12 cm from the anal verge.26

The median DRM reported in these studies typically

ranges from 10-20 mm.26,27 The optimal length of

DRM has not been determined during sphincter-pre-

serving surgery for patients with low rectal cancer due

to the dearth of robust evidence. Andreola et al. en-

rolled patients with low rectal cancers within 5 cm

from the anal verge, undergoing total rectal resection

with TME and coloanal anastomosis. All patients were

devoid of lymph node metastasis and had undergone

neoadjuvant CCRT. The median DRM was 5 mm. The

results demonstrated that a DRM of less than 10 mm

might be adequate for radical surgery, followed by

chemoradiotherapy.28 Leo et al. analyzed 203 patients

with low rectal cancer undergoing total rectal resec-

tion, possibly followed by chemoradiotherapy and

there was a significant association between positive

DRM and unfavorable oncological outcomes, although

there was no significant difference in postoperative
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Table 2B. Postoperative pathologic characteristics of 42 patients with low rectal cancer undergoing preoperative CCRT followed by

radical surgery

Distal resection margin

Postoperative pathological outcomes
All patients

(N = 42) Group A (� 5 mm)
(N = 12)

Group B (> 5 mm)
(N = 30)

p value

Tumor size 0.505
< 5 cm 40 (95.2%) 12 (100%)0. 28 (93.3%)
� 5 cm 2 (4.8%) 0 (0%)0.0 2 (6.7%)

Tumor size (cm) 0.815
Mean � SD (range) 1.66 � 1.36 (0.0-5.5) 1.64 � 1.36 (0.0-4.5) 1.67 � 1.38 (0.0-5.5)
Median 1.5 1.6 1.5

Tumor depth 0.701
T0 17 (40.5%) 4 (30.8%) 13 (43.3%)
Tis 1 (2.4%) 0 (0%)0.0 1 (3.3%)
T1 05 (11.9%) 1 (7.7%)0 04 (13.3%)
T2 08 (19.0%) 4 (38.5%) 04 (13.3%)
T3 11 (26.2%) 3 (23.1%) 08 (26.7%)

Lymph node metastasis 0.570
N0 34 (81.0%) 9 (75.0%) 25 (83.3%)
N1 07 (16.7%) 3 (25.0%) 04 (13.3%)
N2 1 (2.4%) 0 (0%)0.0 1 (3.3%)

AJCC stage 0.523
0 14 (32.6%) 2 (16.7%) 12 (40.0%)
I 11 (25.6%) 4 (33.3%) 07 (23.3%)
II 06 (16.3%) 2 (16.7%) 04 (13.3%)
III 11 (25.6%) 4 (33.3%) 07 (23.3%)

Down stage of T stage 0.618
Down stage 31 (73.8%) 9 (75.0%) 22 (73.3%)
Unchanged 11 (26.2%) 3 (25.0%) 08 (26.7%)

Down stage of N stage 1.000
Down stage 24 (57.1%) 7 (58.3%) 17 (56.7%)
Unchanged 17 (40.5%) 5 (41.7%) 12 (40.0%)
Up stage 1 (2.4%) 0 (0%)0.0 1 (3.3%)

Down stage of AJCC stage 0.799
Down stage 27 (64.3%) 7 (58.3%) 20 (66.7%)
Unchanged 14 (33.3%) 5 (41.7%) 09 (30.0%)
Up stage 1 (2.4%) 0 (0%)0.0 1 (3.3%)

Tumor regression 0.521
Good (0 + 1) 25 (59.5%) 8 (66.7%) 17 (56.7%)
Poor (2 + 3) 15 (35.7%) 3 (25.0%) 12 (40.0%)
Not available 2 (4.8%) 1 (8.3%)0 1 (3.3%)

Harvested lymph node 0.139
Mean � SD (range) 11.86 � 6.00 (2-33) 10.25 � 3.70 (3-15) 12.5 � 6.60 (2-33)
Median 11.5 10.5 12.0

Vascular invasion 1.000
No 34 (81.0%) 10 (83.3%)0 24 (80.0%)
Yes 1 (2.4%) 0 (0%)0.0 1 (3.3%)
Not available 07 (16.7%) 2 (16.7%) 05 (16.7%)

Perineural invasion 1.000
No 32 (76.2%) 9 (75.0%) 23 (76.7%)
Yes 3 (7.1%) 1 (8.3%)0 2 (6.7%)
Not available 07 (16.7%) 2 (16.7%) 05 (16.7%)

Specimen length (cm) 0.186
Mean � SD (range) 9.42 � 2.90 (4.5-19.5) 9.91 � 3.87 (6.0-19.5) 9.23 � 2.47 (4.5-17.5)
Median 8.5 8.75 8.5

Distance of proximal resection margin (cm) 0.498
Mean � SD (range) 5.95 � 2.29 (2.0-14.2) 6.28 � 2.91 (3.5-14.2) 5.82 � 2.04 (2.0-10.0)
Median 5.5 5.65 5.4

Adjuvant chemotherapy 0.495
No 2 (4.8%) 1 (8.3%)0 1 (3.3%)
Yes 40 (95.2%) 11 (91.7%)0 29 (96.7%)

SD, standard deviation; AJCC, American Joint Commission on Cancer.



mortality, local recurrence and distant metastasis be-

tween groups with DRM < 1 cm and � 1 cm.29 In the

present study, we exclusively enrolled patients with

low rectal cancer undergoing neoadjuvant chemora-

diotherapy and radical surgery, yielding a median DRM

of 10 mm, and there were no significant differences in

local recurrence, distant metastasis or post-operative

mortality rate between groups with DRM � 5 mm and

> 5 mm; nevertheless, we demonstrated that there was

significant correlation between a � 5 mm DRM and

poor 3-year DFS, poor 3-year OS and inferior OS.

Positive circumferential margin is a strong unfa-

vorable survival indicator for colorectal cancer pa-

tients, with an increased risk of local relapse and

poorer survival.30,31 Kiran et al. and Kang et al. ex-

cluded patients with positive CRM, DRM and those at

stage IV, and demonstrated that a DRM of 5 mm was

deemed acceptable.32,33 Additionally, neoadjuvant

CCRT was also advocated for patients with clinical

stages II and III rectal cancer as it enhances pathologi-
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Table 2C. Oncological outcomes of 42 patients with low rectal cancer undergoing preoperative CCRT followed by radical surgery

Distal resection margin

Oncological outcomes
All patients

(N = 42) Group A (� 5 mm)

(N = 12)

Group B (> 5 mm)

(N = 30)
p value

Postoperative relapse 0.469

No 30 (71.4%) 8 (66.7%) 22 (73.3%)

Yes 12 (28.6%) 4 (33.3%) 08 (26.7%)

Postoperative locoregional relapse 0.554

No 37 (88.1%) 11 (91.7%)0 26 (86.7%)

Yes 05 (11.9%) 1 (8.3%)0 04 (13.3%)

Postoperative distant relapse 0.382

No 31 (73.8%) 8 (66.7%) 23 (76.7%)

Yes 11 (26.2%) 4 (33.3%) 07 (23.3%)

Postoperative mortality 0.088

No 35 (83.3%) 8 (66.7%) 27 (90.0%)

Yes 07 (16.7%) 4 (33.3%) 03 (10.0%)

Fig. 2. Kaplan-Meier survival curves for patients with low rectal cancer undergoing preoperative CCRT. (A) Disease-free
survival. (B) Overall survival.



cal response and improves local control.34-36 Moore et

al. investigated groups of individuals diagnosed with

rectal cancer who underwent neoadjuvant CCRT, and

found that a DRM measuring less than 10 mm did not

adversely impact oncological outcomes; Kim et al.

observed no notable discrepancy in DFS following

neoadjuvant CCRT between � 3 mm and > 3 mm

DRM except in cases involving non-responders or in-

dividuals with ypT3-4 tumors; while Manegold et al.

analyzed 88 patients with clinical stage II or III rectal

cancer within 12 cm from the anal verge who received

neoadjuvant CCRT and low anterior rectal resection,

and found that local recurrences of DRM < 1 cm and

DRM � 1 cm were similar (6.1% vs. 5.5%), and there

were no significant differences in overall or local re-

currence-free survival between the groups.12,37-38

Limitations

This study possesses certain limitations that should

be considered. Firstly, this is a single-institution retro-

spective study including only 42 patients, raising the

possibility of sampling bias. Secondly, despite all spe-

cimens in this study being pinned by formalin, data re-

garding the DRM distance were derived from the pa-

thology report rather than being directly assessed by a

consistent pathologist, so various measurement tech-

niques might influence the length of the DRM. Thirdly,

we did not evaluate histology of anastomotic dough-

nuts in patients receiving low anterior resection with

use of circular stapler, and although some studies sug-

gest routine histological examination of anastomotic

doughnuts, evidence indicates its low yield and mini-

mal clinical relevance in patient management or prog-

nosis.39-41 In 2021, a systematic review by Jordan et al.

advocated reconsideration of routine evaluation, ex-

cept in cases with positive margins, as neoplastic find-

ings are exceedingly rare (< 1%).42 Finally, the fol-

low-up period was relatively brief, with a median du-

ration of 48.3 months, thereby allowing for the report-

ing of solely short-term (3-year) survival rates and

oncological outcomes. According to a multicenter Ja-

panese investigation, the aggregation of recurrences

in stages II and III colorectal cancers manifest most

rapidly within the first 3 years after curative resection,

and although an extended period of observation would

be preferable, the median survival of 48.3 months, as

evidenced in our study, offers a reasonable indication

of oncological outcomes.43 Despite these limitations,

our investigation demonstrated the association of a

5-mm DRM with unfavorable prognostic implications.

Conclusions

In conclusion, this consecutive retrospective study

from a single institution demonstrated that a DRM of

� 5 mm is associated with unfavorable oncological

outcomes. Our results emphasize the importance of

securing a clear distal margin during surgical proce-

dures for low rectal cancer. A shorter DRM identifies

individuals with poor overall survival and might in-

crease the risk of overall cancer recurrence. For pa-

tients with low rectal cancer undergoing neoadjuvant

CCRT and radical surgery, a DRM of � 5 mm could

present unfavorable oncological outcomes; neverthe-

less, long-term oncological outcomes warrant further

exploration through studies with extended follow-up

durations and substantial sample sizes.
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遠端切緣距離 5毫米對術前輔助性同步化學
放射治療和根治性直腸切除手術的

低位直腸癌患者預後之影響

陳怡安 1  蘇偉智 1,2  張琮琨 1,2  陳柏榕 1  陳彥成 1,3

李京錞 1  蔡祥麟 1,3  王照元 1,2,3,4,5  黃敬文 1,3

1高雄醫學大學附設中和紀念醫院  外科部  大腸直腸外科

2高雄醫學大學  醫學院  後醫學系

3高雄醫學大學  醫學院  醫學系

4高雄醫學大學  醫學院  臨床醫學研究所

5高雄醫學大學  醫學院  醫學研究所

目的  低位直腸癌患者的最佳的遠端切緣距離 (DRM) 仍具爭議，因此我們試圖探討遠
端切緣距離 ≤ 5毫米對低位直腸癌的影響。

方法  本研究以回溯方式蒐集自 2018 年 1 月至 2020 年 12 月在高雄醫學大學附設醫院
接受術前輔助性同步化學放射治療 (CCRT) 和根治性直腸切除手術的低位直腸癌患
者。本研究分析病人之臨床資訊、局部復發、遠端轉移及存活率。

結果  我們納入了 42 名患者。根治性手術後的平均追蹤時間為 41.6 個月。兩組間 3 年
無疾病存活率無顯著差異，但遠端切緣距離 ≤ 5毫米的患者無疾病存活期相對較短。而
遠端切緣距離 > 5毫米的患者有顯著性較好之整體存活率。

結論  接受術前輔助性同步化學放射治療和根治性直腸切除手術的低位直腸癌患者的遠
端切緣距離 ≤ 5毫米與不良的預後相關。手術中確保足夠的遠端切緣距離對低位直腸癌
非常重要。然而，長期的腫瘤學結果值得透過延長追蹤時間和大量樣本量的研究進行進

一步探索。

關鍵詞  遠端切緣距離、預後、低位直腸癌、術前輔助性同步化學放射治療。


