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Abstract

Sphincter-preserving procedures (SPPs) for surgical treatment of low-lying rectal
tumors have advanced considerably. However, their oncological safety for locally
advanced low rectal cancer compared with abdominoperineal resection (APR) is con-
tentious. We retrospectively analyzed cohort data of 1500 consecutive patients who
underwent elective resection for stage Il-lll rectal cancer between 2010 and 2011.
Patients with tumors 2-5 cm from the anal verge and clinical stage T3-4 were eligible.
Primary outcome was 3-year local recurrence rate, and confounding effects were min-
imized by propensity score matching. The study involved 794 patients (456 SPPs and
338 APR). Before matching, candidates for APR were more likely to have lower and
advanced lesions, whereas SPPs were carried out more often following preoperative
treatment, by laparoscopic approach, and at institutions with higher case volume.
After matching, 398 patients (199 each for SPPs and APR) were included in the analy-
sis sample. Postoperative morbidity was similar between the SPPs and APR groups
(38% vs 39%; RR 0.98, 95% Cl 0.77-1.27). Margin involvement was present in eight
patients in the SPPs group (one and seven at the distal and radial margins, respec-
tively) and in 12 patients in the APR group. No difference in 3-year local recurrence
rate was noted between the two groups (11% vs 14%; HR 0.77, 95% CI 0.42-1.41).
In this observational study, comparability was ensured by adjusting for possible con-
founding factors. Our results suggest that SPPs and APR for locally advanced low rec-

tal cancer have demonstrably equivalent oncological local control.
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1 | INTRODUCTION

Abdominoperineal resection (APR) has long been the standard
operation for cancers located within 5 cm from the anal verge
(AV). However, (SPPs) have

increasingly been carried out in the last two decades and have

sphincter-preserving procedures

recently been improved by more detailed anatomical understanding,
improvements in surgical devices and techniques, accurate preoper-
ative staging, and neoadjuvant therapy.>? SPPs are now technically
possible even for advanced or considerably low-lying tumors. How-
ever, to determine whether this is, in fact, appropriate for
advanced lesions, the oncological safety of these procedures must
be confirmed.

Since Heald et al.® reported excellent oncological results follow-
ing SPPs with meticulous total mesorectal excision, many studies
have oncologically compared SPPs with APR. A systematic review
summarizing 24 studies published by 2010 concluded that rates of
circumferential resection margin (CRM) involvement and local recur-
rence (LR) were significantly lower in SPPs than in APR.* However,
the authors also pointed out that, in these studies, tumors for APR
were lower and more locally advanced. Distance from the AV is
strongly associated with margin involvement and LR,>” and tumor
stage should therefore be addressed. Candidates for APR also
included patients with tumors that were ineligible for anastomotic
procedures as a result of location or worse response to preoperative
treatment. Another study showed that SPPs had better survival rates
over APR after adjusting for age and tumor stage.2 However, there
are no data regarding tumor height of each procedure group, and
median distance from the AV in the whole study population was sur-
prisingly 2 cm. In addition, open or laparoscopic approach, hospital
caseload, and patients’ physical condition are associated with selec-
tion of sphincter preservation in clinical practice, as shown in several
previous studies.??*' Moreover, many previous studies compared
newer SPPs cases with older APR cases, or included many cases
operated in the 1990s. The techniques and devices for rectal resec-
tion, preoperative accurate diagnosis, and preoperative treatment
have advanced, especially in the last 10 years.! Hence, we thought
that the justification of oncological safety of SPPs would still be
unclear and thus warranted a further well-designed study to adjust
for these confounders.

In the present study, we evaluated whether SPPs could
achieve an adequate oncological clearance when confounders were
adjusted. To accomplish this, we analyzed cohort data from recent
cases and used propensity score matching to reduce confounding

effects.

2 | METHODS

2.1 | Data source and study population

This study involves a secondary analysis of data obtained in our
2013 multicenter project that retrospectively evaluated the present
status of surgical treatment for rectal cancer patients, with a com-
parison of laparoscopic surgery with open surgery designated as the
primary analysis. The project was conducted by the Japan Society of
Laparoscopic Colorectal Surgery in collaboration with 69 participat-
ing hospitals across Japan, and was registered in the UMIN Clinical
Trials Registry (UMINO00013919). After approval of the protocol by
the Central Institutional Review Board of the Japanese Society for
Cancer of the Colon and Rectum and the institutional ethics com-
mittees of the participating institutions, we collected the demo-
graphic, clinicopathological, and first recurrence data for 1500
consecutive patients who underwent elective surgery for clinical
stage Il to Il rectal cancer below the peritoneal reflection between
January 2010 and December 2011 at 69 institutions. Median dura-
tion of follow up (interquartile range) was 3.5 years (2.9-4.1). Rate
of missing data on all variables of interest was extremely low (0.5%),
owing to an adequately designed case report form and confirmatory
data query.

For the present study, we analyzed data for patients with clinical
T3-4 Nany MO tumor located 2-5 cm from the AV. We excluded
patients with such tumors located lower than 2 cm from the AV
because SPPs were rarely carried out in such cases. Likewise, we
excluded clinical T1-2 patients because the proportion was also quite
small and only a few patients underwent APR. Surgical procedures
were either APR with permanent colostomy or SPPs including low
anterior resection (LAR) and intersphincteric resection (ISR) with sta-
pled or hand-sewn coloanal anastomosis. Patients who underwent

Hartmann procedure were excluded.

2.2 | Data definitions

Incidence of LR was measured as the primary outcome. LR was
defined as reappearance of a lesion located within the entire pelvic
space diagnosed by imaging with or without biopsy; anastomotic,
anterior space, presacral space, and lateral pelvic lymph node (LLN)
recurrence were included in this definition.

The T stages were stratified into T3, T4a (penetrating to the
level of the surface of visceral peritoneum), and T4b (invasive or
adherent to other organs or structures).*? Stenosis was defined by

inability to be traversed by the scope. Regional lymph nodes of
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rectal cancer included mesenteric lymph nodes along the inferior
mesenteric or superior rectal arteries and LLN including the area of
the obturator, internal iliac, external iliac, and common iliac.’® As a
hospital characteristic affecting the clinical choice of SPPs and APR,

we considered annual caseload,”1%14

which was categorized into
two groups using the median value: low volume (<13 per year) and
high volume (>13 per year) according to the number of annual surgi-

cal cases for advanced low rectal cancer.

2.3 | Statistical analysis

Local recurrence rate was assessed by plotting Kaplan-Meier curves,
and Cox’s proportional hazard model was used to estimate hazard
ratios (HR) with 95% confidence intervals (Cl). Dichotomous out-
comes are expressed as relative risks (RR) with 95% Cl. Continuous
data and categorical data were compared with the Mann-Whitney
U-test and Fisher's exact test, respectively, to assess statistical signif-
icance (P<0.05).

Propensity score is the probability that an individual patient
would have been assigned to undergo an SPPs conditional on
observed covariates.'> '8 The propensity score for each patient was
generated using a logistic regression model based on factors poten-
tially associated with the choice of procedure: specifically, patient
factors (age, sex, body mass index [BMI], American Society of Anes-
thesiologists Physical Status [ASA-PS], and comorbidity), tumor-
related factors (clinical T, clinical node involvement, tumor distance,
and stenosis), and other factors (preoperative treatment, approach,
and hospital caseload). Moreover, c-statistic was calculated to con-
firm the discrimination accuracy of the multivariate model for score
estimation. SPPs cases were matched 1:1 to APR cases with similar
pre-interventional probability (nearest-neighbor matching with a
maximum caliper width equal to [the standard deviation of the logit
of propensity score]*0.2) without replacement.’? After matching, the
covariates were considered balanced if the standardized differences
were within +0.1. Because this study was a secondary analysis of
data obtained from our 2013 study, the sample size was mainly
determined by the number of patients for whom data were available.
All statistical analysis was done using JMP Pro version 12 software
(SAS institute, Cary, NC, USA).

3 | RESULTS

3.1 | Patient characteristics

We included 794 eligible patients from the original cohort: 456
(57%) underwent SPPs and 338 (43%) underwent APR (Figure 1).
Propensity scores were estimated for each patient (Table 1), and the
c-statistic indicated high discrimination ability (82%). A total of 199
patients each for SPPs and APR were eventually included in the
analysis sample.

Table 2 shows patient baseline characteristics before and after
matching. In clinical practice, candidates for APR were likely to have

poorer physical status, more lesions that were locoregionally
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advanced, and more lower-lying lesions; SPPs were more often car-
ried out following preoperative treatment, by laparoscopic surgery,
and at institutions with high annual case volume. After the matching,
better balance between the two groups could be observed for all
variables. One-third of the patients received preoperative treatment,
and there were no significant differences between the two treat-
ment groups in the clinical response rate defined by Response Evalu-
ation Criteria In Solid Tumors?® (complete or partial response, 78%
vs 77%, P=0.84).

3.2 | Surgical and pathological findings

Simultaneous LLN dissection was carried out in 108 patients in the
SPPs group and in 105 patients in the APR group (54% and 53%,
P=0.84), and a diverting stoma was fashioned in 163 patients in the
SPPs group (82%). Median intraoperative blood loss was lower in the
SPPs group (Table 3). Intraoperative tumor perforation occurred in
one patient who had ISR, and urethral injuries occurred in two patients
(1 each for LAR and APR, respectively). A higher incidence was found
for postoperative pelvic abscess and for wound infection in the APR
group, whereas anastomotic leakage following SPPs occurred in 12%
of cases. Overall morbidity was similar in both groups. Compared with
the APR group, the SPPs group had a lower rate of blood transfusion,
longer time to oral intake, and shorter hospital stay.

There were no significant differences in pathological T stage and
nodal involvement between the treatment groups. Also, pathological
tumor regression grade (TRG; the Japanese classification®!) among
patients who received preoperative treatment was comparable
between the two groups: Grade 2-3 (moderate to complete
response), 38% and 42%; Grade 0-1 (no regression to mild response),
62% and 58%, respectively (P=0.72). Rate of radial margin involve-
ment was 4% and 6%, respectively, and only one patient in the SPPs
group had distal margin (DM) involvement. However, out of 90
patients in the SPPs group who did not receive preoperative radio-
therapy and for whom pathological DM length data were available,
20 (22%) had a DM<1 cm. Only 10 and 16 patients in the respective
groups were pathological T4, and multivisceral resection of adjacent
organs (uterus, vagina, seminal vesicle, prostate, urinary bladder, or
coccyx) were consistently required in nine and 19 patients (5% and
10%).

1500 Total patients with stage II to III
rectal cancer from 69 institutes

706 Excluded patients
553 Tumor distant from AV
>5 cm,or<2 cm
113 TlorT2
40 Hartmann procedure

794 Evaluation for propensity score
456 Sphincter preserving procedures
338 Abdominoperineal resection

Propensity Score Matching

|

199 Sphincter preserving procedures | Analysis | 199 Abdominoperineal resection

FIGURE 1 Study population. Flowchart of patient enrolment
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3.3 | Local recurrence

Three-year LR rate was 11% (95% Cl 6.7-16.1) in the SPPs group
and 14% (95% Cl 9.2-19.8) in the APR group, and HR was 0.77
(95% ClI 0.42-1.41, P=0.40) (Figure 2). Stratification by subgroups
revealed no large differences in the magnitude of the effect between
the SPPs and APR groups (Figure 3). Among the 90 patients in the
SPPs group who did not receive preoperative radiotherapy and
whose pathological DM length was available, patients with negative
DM <1 cm were likely to have a higher incidence of LR than those
with DM >1 cm (25% vs 11%; RR 2.19, 95% CI 0.80-5.95, P=0.15).

During the follow-up period, 20 and 23 patients (10% vs 12%,
P=0.75) experienced LR in the SPPs group and APR group, respec-
tively. Salvage surgery for LR was more likely to be carried out in
the SPPs group, although there was no significant difference (35%
and 13%, P=0.15). Patterns of first recurrence in the two groups are
also shown in Table 3. The stoma rate in the SPPs group at the time
of the last follow up was 21% (41 of 199 patients).

3 | DISCUSSION

Lack of randomized controlled trials (RCTs) makes it difficult to accu-
rately compare surgical outcomes between SPPs and APR, and some
surgeons remain concerned that SPPs may be disadvantaged on the
issue of local control as a result of dissection or resection near the

tumor and anastomosis. This study included a large number of

patients with advanced low rectal cancer and demonstrated that
SPPs had oncologically comparative local control to APR with several
advantages in postoperative outcomes even after adjusting for con-
founders. Although many unmatched patients were excluded, we tar-
geted only patients who were candidates for both strategies in order
to ensure an accurate comparison and we used propensity score
matched analysis to minimize confounding effects. In the end, we
successfully matched APR patients and SPPs patients who had simi-
lar findings in pathological stage and TRG. Therefore, our study has
higher comparability and probably more reliable results than previous
reports on the same clinical question.

Local recurrence rate, the primary outcome of this study, was
good in both SPPs and APR. The rates among only clinical T3
patients (11% and 13%, in Figure 3) were consistent with results of
lower lesions in the randomized COLOR-II trial (4%-13%).° Our data
have some features such as simultaneous LLN dissection or lower
rate of radiotherapy, but we surmise that our results would be gen-
eralizable to other countries because similar tendencies could be
observed even after stratification by these factors (Figure 3). Regard-
ing radial margin involvement rate, an established risk factor of
LR,?225 the respective results (4% and 6%) were not inferior to the
CRM involvement rates from recent RCTs (3%-22%) although the
radial margins as to criterion of 1 mm or 2 mm were not evaluated
in the present study.?®?° However, it should be noted that most
hospitals participating in the present study were leading institutes in
cancer care in Japan, such as university hospitals and medical cen-

ters. SPPs cases that preoperatively were expected to undergo

TABLE 1 Propensity score calculation: Derived from 13 patient characteristics

Confounding factors Coeff
Age, y (continuous) —0.04
Male -0.31
BMI, n (%), kg/m?

>25 0.27

18.5-25, reference -

<18.5 0.17
ASA>3 0.60
Comorbidity 0.10
Clinical T stage

8 0.05

4a, reference -

4b 0.68
Clinical N stage, positive -0.05
Clinical LLN involvement 0.23
Tumor distance from AV, cm (continuous) 0.98
Stenosis 0.16
Preoperative therapy -0.24
Laparoscopic approach -0.16
Hospital caseload >13/y -0.29

SE P QOdds ratio (95% Cl)
0.009 <0.001 0.96 (0.94-0.98)
0.10 0.002 0.54 (0.36-0.79)
0.11 0.01 0.59 (0.38-0.89)
0.12 0.21 0.71 (0.41-1.22)
0.22 0.007 0.30 (0.12-0.69)
0.09 0.27 0.81 (0.57-1.17)
0.22 0.81 0.90 (0.37-2.11)
0.25 0.007 0.26 (0.09-0.68)
0.10 0.61 0.91 (0.62-1.33)
0.14 0.10 0.63 (0.37-1.08)
0.09 <0.001 2.66 (2.23-3.19)
0.17 0.35 0.72 (0.37-1.42)
0.10 0.02 1.60 (1.08-2.39)
0.10 0.10 1.38 (0.94-2.03)
0.09 0.001 1.78 (1.26-2.53)

ASA-PS, American Society of Anesthesiologists Physical Status; AV, anal verge; BMI, body mass index; Coeff, regression coefficient; LLN, lateral pelvic

lymph nodes; SE, standard error.



OKAMURA ET AL.

3 AG S Annals of Gasl:rocntcrological Surgcry _W I L Eyﬂ

iy

TABLE 2 Clinical characteristics before and after propensity score matching

Before matching (n=794) After matching (n=398)

Standardized Standardized
Characteristics SPPs (n=456) APR (n=338) difference® P SPPs (n=199) APR (n=199) difference P
Age, median (range), y 62 (21-89) 66 (31-93) 0.44 <0.001 63 (21-84) 64 (31-87) -0.07 0.55
Gender, n (%)
Male 307 (67) 244 (72) -0.11 0.14 149 (75) 145 (73) 0.05 0.73
Female 149 (33) 93 (28) 0.11 50 (25) 54 (27) —0.05
BMI, n (%), kg/m?
<18.5 50 (11) 49 (15) -0.12 0.02 20 (10) 21 (11) —-0.03 0.98
18.5-25 321 (71) 206 (61) -0.21 132 (66) 132 (66) 0.00
>25 84 (18) 81 (24) -0.15 47 (24) 46 (23) 0.02
ASA-PS, n (%)
1 194 (43) 99 (29) 0.29 <0.001 73(37) 67 (34) 0.06 0.75
2 250 (55) 210 (63) -0.16 119 (60) 123 (62) —-0.04
3 9(2) 27 (8) —-0.28 7 (3) 9 (5) -0.10
Comorbidity, n (%) 221 (49) 196 (58) -0.18 0.01 102 (51) 106 (53) —-0.04 0.76
Diabetes mellitus 59 (13) 62 (18) 30 (15) 36 (18)
Heart disease 22 (5) 23 (7) 11 (6) 13 (7)
Cerebrovascular diseases 11 (2) 16 (5) 3(2) 9 (5)
Hypertension 104 (23) 84 (25) 48 (24) 45 (23)
Others 88 (19) 95 (28) 40 (20) 51 (26)
Clinical T stage, n (%)
T3 406 (89) 260 (77) 0.32 <0.001 165 (83) 171 (86) —0.08 0.58
T4a 21 (5) 11 (3) -0.10 11 (6) 7 (4) 0.09
T4b 29 (6) 66 (20) -0.43 23 (12) 21 (11) 0.03
Clinical N stage, n (%)
Negative 295 (43) 140 (42) 0.02 0.72 81 (41) 85 (43) —0.04 0.76
Positive 360 (57) 197 (58) —-0.02 118 (59) 114 (57) 0.04
Clinical LLN involvement, n (%) 53 (12) 53 (16) -0.12 0.11 28 (14) 24 (12) 0.06 0.66
Distance from AV, median (range), cm 4.0 (2.0-5.0) 3.0 (2.0-5.0) 0.91 <0.001 4.0(2.0-50) 4.0(20-50 -0.03 0.77
Stenosis, n (%) 27 (6) 26 (11) -0.18 0.02 13 (7) 16 (8) —0.04 0.70
Preoperative treatment, n (%) 172 (38) 99 (29) 0.19 0.02 66 (33) 67 (34) —0.02 >0.99
Chemoradiation 124 (27) 73 (22) 48 (24) 52 (26)
Chemotherapy 37 (8) 21 (6) 17 (9) 12 (6)
Radiation 11 (2) 5(1) 1(1) 3(2)
Approach, n (%)
Open 270 (59) 234 (69) 021 0.005 131 (66) 133 (67) —0.02 0.92
Laparoscopic 186 (41) 204 (31) -0.21 68 (34) 66 (33) 0.02
Hospital caseload, n (%)
Low volume (<13/y) 183 (40) 191 (57) —-0.35 <0.001 109 (55) 100 (50) 0.10 0.37
High volume (>13/y) 273 (60) 147 (43) 0.35 90 (45) 99 (50) -0.10
Procedure, n (%)
LAR 290 (64) - - 111 (56) - -
ISR 166 (36) - 88 (44) -

3Standardized difference is defined as the difference in means, scaled by the square root of the average of the two within-group variances:
d= (X1 —X2)/ /s% + s§/2, where X1, X3 are group means, and s%, s% are group variances.

ASA-PS, American Society of Anesthesiologists Physical Status; AV, anal verge; BMI, body mass index; ISR, intersphincteric resection; LAR, low anterior
resection; LLN, lateral pelvic lymph node.
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TABLE 3 Intra- and postoperative outcomes and pathological findings for matched sample of patients undergoing SPPs and APR

Variables

Operation time, median (IQR), m

Intraoperative blood loss, median (IQR), mL

Autonomic nerve preservation, n (%)
Intraoperative adverse event, n (%)*
Morbidity, n (%), Grade Il <P

Anastomotic leakage

Pelvic abscess

Wound infection

Urinary retention

lleus

Others
Morbidity, n (%), Grade Il <
Reoperation
Mortality
Blood transfusion, n (%)
Time to oral intake, median (IQR), day
Hospital stay, median (IQR), day
Distal margin involvement, n (%)
Radial margin involvement, n (%)
Pathological T stage, n (%)

TO/Tis/T1/T2

T3

T4a

T4b
Pathological N stage, n (%)

Negative

Positive
Pathological LLN involvement, n (%)°
Visible residual tumor
Adjuvant chemotherapy, n (%)
First recurrence sites, n (%)°

Local

Liver

Lung

Peritoneum

Distant lymph node

Others®

®National Cancer Institute’s Common Terminology Criteria for Adverse Events.

bClavien-Dindo Classification system.

SPPs (n=199)

340 (110-798)
335 (10-7040)

184 (93)
4(2)
76 (38)
24 (12)
8 (4)
7(7)

15 (8)

18 (9)

22 (11)

35 (18)
7 (4)
1(1)

29 (15)
4 (3-6)

19 (13-29)
1(1)
7 (4)

54 (27)
135 (68)
2(1)

8 (4)

117 (59)

82 (41)

15/108 (14)
0 (0)

76 (39)

20 (10)

10 (5)

17 (9)
1(1)
4(2)
2(1)

“Only among the patients who underwent LLN dissection.

dMultiple sites were allowed.

°SPPs (1 bone, 1 unknown); APR (2 bone, 2 adrenal gland,1 brain).
APR, abdominoperineal resection; Cl, confidence interval; IQR, interquartile range; LLN, lateral pelvic lymph node; SPPs, sphincter-preserving procedure.

complete resection at these institutions were included in the cohort,
and appropriate treatment strategy and acquisition of safe surgical
skills are required to achieve favorable resection for locally advanced

low rectal cancer.

APR (n=199)
355 (141-805)
444 (10-13500)
176 (90)

3(2)
77 (39)

4)
-4)
16-32)

48 (2
3(3
22 (

12 (6)

45 (23)
138 (69)
0(0)
16 (8)
111 (56)
88 (44)
23/105 (22)
0 (0)
74 (37)

23 (12)
2(6)
28 (14)
1(1)
7(4)
5(3)

Relative risk (95% Cl)

1.03 (0.98-1.10)
1.33 (0.30-5.88)
0.98 (0.77-1.27)
0.44 (0.20-1.00)
0.23 (0.10-0.52)
1.36 (0.64-2.89)
1.06 (0.56-1.99)
1.29 (0.71-2.36)
0.95 (0.62-1.44)
1.75 (0.52-5.88)
0.60 (0.39-0.92)

0.58 (0.23-1.45)

1.04 (0.81-1.34)

0.87 (0.49-1.53)
0.83 (0.37-1.88)
0.61 (0.34-1.07)
1.00 (0.06-15.9)
0.57 (0.17-1.92)
0.40 (0.08-2.04)

0.45
0.02
0.27
>0.99
>0.99

0.07
<0.001
0.54
>0.99

0.50
0.90
0.54

0.02

0.04

0.004

0.35

0.14

0.61

0.15

0.84

0.75
0.83
0.11
>0.99
0.54
0.45

Negative DM are essential for local control in SPPs. The rate of
DM involvement was also low in the matched SPPs patients (1%)
and occurred in only three patients (0.7%) among 456 patients
undergoing SPPs in the whole cohort. However, our results showed
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that the proportion of patients with negative DM <1 cm was not
small (22%) among patients without preoperative radiotherapy and
that they were likely to have a higher incidence of LR than those
with margins >1 cm. In a meta-analysis of 13 studies, Fitzgerald

et al.%®°

reported that a DM greater than 1 cm was favored if radio-
therapy was not used, although patients treated with radiotherapy
could expect good local control even with DM less than 1 cm. In
addition, the oncological local control of SPPs might be influenced
by overweighting. A large cohort study by Meyerhardt et al.®!
showed that increasing BMI was associated with a higher chance of
LR, especially in men. Although we cannot discuss patients with
severely elevated BMI (BMI >35 m2/kg), a not uncommon feature in
Western countries, our data indicated that patients with BMI >25
who underwent SPPs had a higher LR rate compared to those with
BMI <25 (17% vs 8%; RR 2.16, 95% Cl 0.94-4.96). We speculate
that this may be as a result of difficulty in securing adequate DM. In
fact, when limited to patients who did not receive preoperative
radiotherapy in the matched SPPs sample, the patients with BMI
>25 were likely to have higher incidence of negative DM <1 cm
compared with those with BMI <25 (33% vs 18%; RR 1.83, 95% Cl
0.85-3.93). Consequently, more careful assessment for DM length is
needed at the time of initial staging, and preoperative radiotherapy

S

§ Hazard ratio = 0.77 (95% Cl, 0.42-1.41, P = 0.40)

[

5 60

O

8 SPPs

g ............... APR

%5 40

8

c

b

2 2]

2

5

3

g 0 . - T v

O 1 2 3 4
No. at risk Years after surgery
SPPs 199 174 152 122 64
APR 199 155 131 104 46

FIGURE 2 Cumulative incidence of local recurrence for matched
sample of patients undergoing sphincter-preserving procedures
(SPPs) and abdominoperineal resection (APR)
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or APR is necessary when there is the possibility that a DM >1 cm
cannot be achieved.

Data on outcomes during hospitalization might also be informa-
tive for patients and physicians. SPPs were associated with lower
blood loss and a lower transfusion rate. In terms of the 3-days
shorter hospital stay observed in the SPPs group, we must take into
account the fact that 82% of the patients had a temporary stoma
and usually required readmission for reversal. Moreover, salvage sur-
gery for LR was less frequent in the APR group. Likely reasons
would be absence of anastomotic recurrence, and increased adhe-
sions or anatomical violation as a result of lack of reconstruction
might affect that. APR seemed to have a slight increase in lung
metastasis. However, we think it premature to conclude that the sur-
gical procedure for APR would have facilitated lung metastasis.
There were subtle differences between the SPPs and APR groups in
the completion rate of planned chemotherapy (86% and 77%,
P=0.12) and perioperative use of irinotecan or oxaliplatin (37% and
31%, P=0.41) among patients who received perioperative systemic
chemotherapy (preoperative chemoradiotherapy, chemotherapy
alone, or adjuvant chemotherapy). These findings suggest that the
intensity of chemotherapy was not completely the same between
the two groups. It was difficult to ensure homogeneity of other
patient physical factors such as tolerability compared with the con-
founders considered, and hematogenous metastasis might be influ-
enced by these differences.

This study has several important limitations. First, postoperative
anal function and quality of life (QOL) could not be discussed in this
article. A systematic review addressing whether QOL following SPPs
is superior to that following APR reported the findings as being con-
troversial.*>2 Not a few patients undergoing SPPs would suffer from
functional problems after stoma reversal such as fecal incontinence
or urgency,*® and the final stoma rate in the SPPs group was actually
not low (21%). Therefore, indication for sphincter preservation and
improvement postoperative QOL are also important issues, and we
are currently conducting a prospective study evaluating anal func-
tion, urine voiding and sexual function [UMIN 000011750]. Second,
not all confounding effects were addressed. Generally, SPPs are not
preferable for poorly differentiated tumors as a result of distal intra-
mural spread.®* Although the proportion would be only a few per-

t,26'34

cent of the cohor it is possible that lack of data might have led

3y-Local recurrence

Variables HR HR (95% CI)  SPPs(%) APR(%) P
Distance from AV 2.0-3.0 cm ° 1.19 (0.26-6.06) 10 10 0.82
3.1-4.0 cm —— 0.71 (0.33-1.47) 11 16 0.35
4.1-5.0 cm — o 0.74 (0.15-3.36) 9 12 0.69
Clinical T T3 —— 0.87 (0.45-1.66) 11 13 0.67
T4 — 0.39 (0.05-1.99) 9 19 0.26
FIGURE 3 Subgroup analysis of local Clinical N Negative —_— 0.56 (0.17-1.69) 6 12 0.31
. Positive — o — 0.87 (0.42-1.79) 14 15 0.69
recurrence for matched sample of patients
d . hincter- . Preoperative No — T 0.69 (0.35-1.35) 10 16 0.28
undergoing sphincter-preserving radiation Yes —_— 1.09 (0.26-4.61) 10 8 0.90
procedures (SPPs) and abdominoperineal Simultaneous LLN ~ No —e 0.92(0.412.02) 13 13 083
resection (APR). AV, anal verge; Cl, dissection Yes —1 0.62 (0.24-1.58) 8 14 0.32
confidence interval; HR, hazard ratio; LLN, 0.2 1 5

lateral pelvic lymph node

Favors (SPPs) Favors (APR)
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to the slight difference in recurrence rate. Furthermore, if a tumor

I Surgcry

directly invades the intersphincteric plane, sphincter excision and a
permanent stoma are needed to achieve a clear pathological resec-
tion margin. Therefore, further study is needed to explore the indica-
tions for and contraindications to SPPs based on detailed
information from preoperative magnetic resonance imaging, as
recently reported by the MERCURY-II study group.” Third, the fol-
low-up duration was relatively short. Although we thought that LR

35-37 and

would generally be identified within 3 years after surgery
some RCT were also designed to compare the OS, DFS, or LR at this
time point,>3®3° longer follow up is required to confirm these
results. We plan to follow up this cohort until 5 years after surgery.
In conclusion, our study identified that SPPs and APR were com-
parable in oncological local control, even in locally advanced low rec-
tal cancer. Also, SPPs had advantages during hospitalization and a
higher rate of salvage surgery even though the incidence of perma-
nent stoma was not low. These findings could better support preop-

erative decision-making and patient counseling.
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