W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748 / wjg.v20.i27.9138

World | Gastroenterol 2014 July 21; 20(27): 9138-9145
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

RETROSPECTIVE STUDY

Abdominoperineal excision following preoperative
radiotherapy for rectal cancer: Unfavorable prognosis even
with negative circumferential resection margin
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Abstract

AIM: To evaluate whether an abdominoperineal excision
(APE) is associated with increased local recurrence (LR)
and shortened disease-free survival (DFS) in mid-low
rectal cancer with a negative circumferential resection
margin (CRM).

METHODS: 283 consecutive cases of mid-low rectal
cancer underwent preoperative 30 Gy/10 F radiotherapy
and surgery in Peking University Cancer Hospital between
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August 2003 and August 2009. Patients with positive
CRM and intraoperative distant metastasis were preclud-
ed according to exclusion criteria. Survival analyses were
performed in patients with APE or non-APE procedures.

RESULTS: 256 of the 283 (90.5%) cases were enrolled
in the analysis, including 78 (30.5%) and 178 (69.5%)
cases who received APE and non-APE procedures. Few-
er female patients (P = 0.016), lower level of tumor (P
= 0.000) and higher body mass index (P = 0.006) were
found in the APE group. On univariate analysis, the APE
group had a higher LR rate (5.1% vs 1.1%, P = 0.036)
and decreased DFS (73.1% vs 83.4%, P = 0.021). On
multivariate analysis, APE procedure was also an inde-
pendent risk factor for LR (HR = 5.960, 1.085-32.728, P
= 0.040) and decreased DFS (HR = 2.304, 1.298-4.092,
P = 0.004). In stratified analysis for lower rectal cancer,
APE procedure was still an independent risk factor for
higher LR rate (5.6% vs 0%, P = 0.024) and shortened
DFS (91.5% vs 73.6%, P = 0.002).

CONCLUSION: Following preoperative 30 Gy/10 F
radiotherapy, APE procedure was still a predictor for
LR and decreased DFS even with negative CRM. More
intensive preoperative treatment should be planned for
the candidates who are scheduled to receive APE with
optimal imaging assessment.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The present study focused on survival differ-
ences between rectal cancer treated with abdominoper-
ineal excision or non-abdominoperineal excision (APE)
following preoperative radiotherapy, with the adjust-
ments of the circumferential resection margin (CRM) to
preclude the influence of surgical radicality. The results
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revealed the more aggressive oncological behavior
of low-lying or fixed tumors, which were unavailable
for the sphincter preservation procedure even with
negative CRM. We also emphasized the importance of
preoperative staging and decision-making before APE
procedure, and reviewed the related hypotheses for
the unfavorable local control of APE in the discussion.
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INTRODUCTION

Treatment for mid-low rectal cancer has substantially im-
proved in the last few decades with the introduction of
total mesorectal excision (TME) combined with neoad-
juvant radiotherapy (nRT). Locally advanced rectal can-
cer could have better local control with a combination
treatment of nRT and TME, which had been proven to
be effective in many large-scale trials' ™, With the down-
staging and downsize effect of nRT and a better under-
standing of tumor spread, sphincter-preserving surgery
for low-lying tumor now can be safely performed with
1-cm distal margin'®. Nevertheless, abdominoperineal
excision (APE) still has indications for low-lying tumors
which invade levator ani or are resistant to nRT'".

The current literature reports a poorer outcome fol-
lowing APE than non-APE surgery' . High frequency
of the circumferential resection margin (CRM) in pa-
tients who underwent APE was identified in series of

studies, and it had been suggested as the main reason
JEIERERE

for worse outcome after AP . In the results of a
12 year period follow-up of the Dutch TME trial, short-
course nRT was not effective in patients with a positive
CRM". However, the unfavorable oncological results
of APE might be multifactorial, excluding the increased
CRM involvement rate. For instance, bulkier tumors with
locally aggressive characteristics received more APE. In a
previous report”, a worse prognosis after APE was ob-
served in patients even with clear CRM in the subgroups
analyses. It is unclear whether surgical quality, APE
procedure itself, or tumor biological behavior is respon-
sible for the higher rate of treatment failure. There is
currently little research comparing outcomes after APE
or non-APE procedures with the adjustment of surgical
radicality following nRT.

In our unit, nRT was a modified short-course regi-
men as 30 Gy in 10 fractions (biological equivalent dose:
36 Gy) with a prolonged interval of 2-4 wk to surgery,
which has been promoted by the Committee of the Chi-
nese Anti-Cancer Association (CACA) from 20017,

The present retrospective study was designed to ad-
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dress the following question: in patients with pathologi-
cally identified negative CRM, is the APE procedure
is still relevant with an unfavorable prognosis when
compared with non-APE surgery following 30 Gy/10 F
nRT?

MATERIALS AND METHODS

Patient selection

We retrospectively reviewed the data of 283 rectal cancer
patients who received 30 Gy/10 F neoadjuvant radio-
therapy (nRT) and total mesorectal excision at Peking
University Cancer Hospital between August 2003 and
August 2009.

Neoadjuvant radiotherapy

All involved patients received preoperative neoadjuvant
radiotherapy followed by TME. The radiotherapy regi-
men consisted of a 30 Gy dose delivered in 10 fractions
for 2 wk. The biological equivalent dose of this regimen
is 36 Gy, according to linear-quadratic formula. Three-
dimensional conformal radiotherapy (3D-CRT) was em-
ployed routinely.

Surgery and adjuvant treatment

Surgery was performed 2-4 wk after following the prin-
ciple of total mesorectal excision™. The decision to
perform APE was made before surgery for low-lying or
levator threatening rectal cancer, but made intraopera-
tively for mid rectal cancer depending on whether suf-
ficient length of muscle tube could be mobilized for a
tumor-free anastomosis. The abdominoperineal excision
was performed in the lithotomy position without an ex-
tended resection of levator ani or coccyx. After surgery,
5-fluorouracil-based chemotherapy was administered for
6 mo if patients could tolerate.

Pathological evaluation

The 7" edition of the American Joint Committee on the
Cancer TNM system was used for tumor staging. Fol-
lowing nRT and surgery, the results of histopathologic
examination of the specimens were reviewed by the
same group of experienced pathologists; CRM involve-
ment was assessed following the protocol laid out by
Quirke ez a/***”, Tumor regression grade (TRG) was
evaluated by a 3-points system assessing residual tumor
cell and fibrosis, with less than 5% residual tumor being
identified as major regressionngl.

Inclusive and exclusive criteria
Each subject conformed to the following entry criteria:
(1) patient was diagnosed as having rectal adenocarci-
noma by biopsy; (2) cancerous lesion was located within
10 cm from the anal verge; (3) the cancer was staged
as T3-4 or any T, N+ by endorectal ultrasound, pelvic
magnetic resonance imaging (MRI), or computed to-
mography (CT); and (4) presence of distant metastasis
excluded by imaging exams.

Patients with the following characteristics were ex-
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Table 1 Clinical and pathological features of abdominoperineal

excision and non- abdominoperineal excision groups 7 (%)

Variates Non-APE APE P value
(n =178) (n = 78)
Gender
Male 92 (51.7) 53(67.9) 0.016
Female 86 (48.3)  25(32.1)
Age (yr)
<65 119 (66.9) 56 (71.8) 0.434
=65 59 (33.1) 22(28.2)
Level of tumor
<5cm 82 (46.1) 72(923) 0.000
>5cm 96 (53.9) 6(7.7)
BMI (kg/m’)
<235 97 (54.5) 28 (35.9) 0.006
>235 81 (45.5) 50 (64.1)
Pre-operative
CEA'
< 5ng/mL 97 (63.0)  41(66.1) 0.664
>5ng/mL 57 (37.0)  21(33.9)
Differentiation
ypCR 12 (6.7) 6(7.7) 0.651
G1-2 120 (67.4) 56 (71.8)
G3-4 46 (25.8) 16 (20.5)
TRG
Complete regression 12 (6.7) 6(7.7) 0.402
Major regression 27 (15.2) 7 (9.0)
Minor regression 139 (78.1) 65 (83.3)
ypT
TO 12 (6.7) 6(7.7) 0.511
T1 11 (6.2) 5(6.4)
T2 56 (31.5) 29 (37.2)
T3 98 (551) 36 (46.2)
T4 1 (0.6) 2(2.6)
ypN
NO 114 (64.0) 45(57.7) 0.209
N1/Nlc 37(20.8) 24 (30.8)
N2a/b 27 (15.2) 9 (11.5)
ypTNM stage
ypCR 12 (6.7) 4(5.1) 0.642
I 57 (32.0) 26 (33.3)
il 45(25.3) 15(19.2)
il 64 (36.0) 33 (42.3)

'Pre-treatment CEA assessment was unavailable in 40 cases. APE: Abdom-
inoperineal excision. CEA: Carcino-embryonic antigen.

cluded: (1) previous chemotherapy, or pelvic radiation; (2)
previous history (within 5 years) of malignant tumor; (3)
intraoperative confirmed metastasis; and (4) pathologi-
cally-confirmed circumferential resection margin (CRM)
by Quirke’s protocol™**”,

Follow-up

Patients were followed at three-month intervals for the
first two years and then at six-month intervals for the
next three years. Evaluations consisted of physical ex-
amination, serum CEA, a complete blood count, and
blood chemical analysis. Proctoscopy, abdominal ultraso-
nography, CT of the abdomen and pelvis, and chest ra-
diography was also routinely performed every 6-12 mo.

Endpoints

Endpoints of the research were 3-year disease-free sur-
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vival (3 years DFS)™ and local recurrence (LR) rate.

Statistical analyses

The categorical variables were analyzed with the Pearson
chi-squared or Fisher’s exact test, and the level of signifi-
cance was set at 0.05. DFS curves were compared among
groups. The Kaplan-Meier survival curve (method: log-
rank test) was used for time-to-event parameters. Mul-
tivariate Cox proportional hazards regression was used
to analyze the major factors affecting DFS and LR, with
the level of significance set at 0.1. The software IBM
SPSS Statistics for Mac, Version 22.0 (Armonk, NY: IBM
Corp.) was used for the analyses.

RESULTS

Patient demographics
The records of 283 patients were reviewed. Positive CRM
was identified in 26 of 283 patients (9.2%). The inci-
dence of CRM involvement had no statistical difference
between the APE and non-APE groups [10.3% (9/87) us
8.7% (17/196), P = 0.653]. Intraoperative liver metastasis
occurred in one patient (0.3%).

There were 256 cases with negative CRM and with-
out synchronous distant metastasis that were entered

into the analysis following the inclusion and exclusion
criteria. The median age was 58 years (range: 22-85
years), with 56.7% (145/256) male patients. The median
body mass index (BMI) was 23.5 (range: 15.6-36.3). The
median distance of tumors from the anal verge was 5.0
cm (range: 1-10 cm).

Initial clinical pre-staging was cIlin 18.8% (48/256)
and cIll in 81.2% (208/256) of cases. The median opera-
tion time was 120 min (range: 60-240 min) and the me-
dian blood loss was 200 mL (range: 50-4000 mL). 30.5%
(78/256), 67.6% (173/256), and 1.9% (5/256) of patients
received APE, LAR, and the Hartmann procedure.

The distribution of ypTINM stages was: complete re-
sponse (no microscopic residual tumor cell), 6.3% (16/256);
stage [, 32.4% (83/256); stage I, 23.4% (60/256); and
stage 1, 37.8% (97/250).

Clinical and pathological features
Patients were divided into APE and non-APE groups
according to types of surgery. The characteristics of the
two groups, including preoperative variables and postop-
erative histologic/pathologic stages, are listed in Table 1.
Statistical analysis showed that fewer female patients
(P = 0.0106), lower level of tumors (P = 0.000), and
higher median BMI (P = 0.006) were found in the APE
group compared to the non-APE group. Other patient
characteristics showed no statistical significance between
these two groups.

Local recurrence

The LR rate was 5.1% (4/78) and 1.1% (2/178) in the
APE and non-APE groups, respectively, with a signifi-
cant difference in univariate analysis (P = 0.036) (Figure
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Figure 1 Kaplan-Meier curves of local recurrence free survival in ab-
dominoperineal excision and non-abdominoperineal excision groups (P =
0.036). APE: Abdominoperineal excision.
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Figure 2 Kaplan-Meier curves of local recurrence free survival in abdomi-
noperineal excision and non-abdominoperineal excision groups for low
rectal cancer (< 5 cm) (P = 0.024). APE: Abdominoperineal excision.
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Figure 3 Kaplan-Meier curves of disease-free survival in abdominoperi-
neal excision and non- abdominoperineal excision groups (P = 0.021).
APE: Abdominoperineal excision.

1). On stratified analysis in the low rectal cancer group
(evel of tumor < 5 cm), the LR rate was also signifi-
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Figure 4 Kaplan-Meier curves of disease-free survival in abdominoperi-
neal excision and non-abdominoperineal excision groups for low rectal
cancer (< 5 cm) (P=0.002). APE: Abdominoperineal excision.

cantly higher in the APE group than the non-APE
group [5.6% (4/72) vs 0% (0/72), P = 0.024]. Multivari-
ate analysis was not performed for limited events of lo-
cal failure (Figure 2).

Disease-free survival

On univariate analysis, there was a significantly short-
ened 3 years DFS in the APE group compared to the
non-APE group (74.1% vs 84.3%, P = 0.021) (Figure 3).
On the multivariate COX regression model, APE pro-
cedure (HR = 2.304, 1.298-4.092, P = 0.004), ypN stage
(HR = 2.288, 1.593-3.284, P = 0.000), and tumor dif-
ferentiation (HR = 2.044, 1.178-3.545, P = 0.011) were
independently associated DFS.

On stratified analysis in the group of low rectal can-
cer (level of tumor < 5 cm), the 3 years DFS was also
significantly lower in the APE group than the non-APE
group (91.5% wvs 73.6%, P = 0.002) (Figure 4). On the
multivariate COX regression model, APE procedure
(HR = 3.810, 1.544-9.403, P = 0.004), gender (HR =
2.318, 0.983-5.464, P = 0.055), ypT stage (HR = 2.671,
1.303-5.474, P = 0.007), and ypN stage (HR = 3.839,
2.181-6.757, P = 0.000) were independently associated
DFS in lower rectal cancer.

DISCUSSION

APE has been the standard surgery for the lower rectum.
In last few decades, more sphincter preserving surgeries
could be performed with a negative distal margin fol-
lowing the introduction of total mesorectal excision and
novel stapling devices. Furthermore, the rate of APE
has decreased with the application of nRT, which caused
tumor regression and the downstaging effect. Good re-
sponse to nRT enhances anal sphincter preservation in
rectal cancer patients“’%w. Nevertheless, for distal bulky
tumors which invade the levator ani or sphincter, APE
remains the first choice for treatment.

Previous studies concluded that APE was associated
with a higher local recurrence rate®! 121150 00 q de-

July 21, 2014 | Volume 20 | Issue 27 |



Wang L et a/. APE with negative CRM: Unfavorable prognosis

creased disease-free or cancer-specific survival than the
non-APE procedure! "> In many studies, the unfa-
vorable prognosis of APE compared with non-APE could
be explained by the high incidence of CRM involve-
ment. Wibe ¢ a/"” reported that the APE procedure
was associated with a significantly higher incidence of
positive CRM involvement (12% »5 5%, P = 0.01) when
compared with anterior resection (AR). Consequently,
patients who received APE had worse local control (10%
vs 15%, P = 0.008) and pooter overall survival (55% vs
68%, P < 0.001). Nagtegaal ¢z al'" also investigated the
results from the Dutch TME trial and found more posi-
tive CRMs presented in the patients operated with APE
compared to AR (30.4% »s 10.7%, P = 0.002). Overall
survival differed greatly between APE and AR (38.5% »s
57.6%, P = 0.008). Similar results were reported in many
other studies' """,

Despite the higher involved CRM rate being accept-
ed as the main cause for the poorer prognosis of APE,
the strategy for performing APE is still multifactorial.
Apparently lower and advanced tumors are treated by
APE rather than non-APE. Some authors indicated that
patients who received APE had more advanced T stage
than those received non-APE™" while others found
more advanced TNM stage in the APE group ™'>'***),
Consequently, neoadjuvant radiotherapy was more fre-
quently adopted in these high-risk patients for better
local control, even without the expectation of sphinc-
ter preservation">'**, For the heterogeneous factors
above that might induce selection bias, it was difficult to
analyze whether the technique of the APE procedure or
pre-existing oncological risks would be responsible for
the poorer outcome of APE.

The present study was designed to analyze the prog-
nostic value of type of surgery in patients following
nRT when excluding CRM positive cases. In our study,
a significant higher incidence of lower tumor (92.3% us
46.1%, P = 0.000), higher median BMI (64.1% vs 45.5%,
P =0.006), and male patients (51.7% v5 67.9%, P = 0.0106)
was observed in the APE group compared to the non-
APE group. It is not surprising that the location of tumor
predominates over other factors when making a deci-
sion regarding type of surgery. Male gender and a higher
BMI were mainly associated with increased difficulty to
perform sphincter preservation procedure with a safe
margin. Tumor-related factors such as tumor differentia-
tion, TRG, LVI, T stage, N stage, and TNM stage were
not significantly different between the APE and non-
APE groups following nRT.

Our results revealed that APE itself was an inde-
pendent risk factor in patients with a negative margin.
Although with pathological confirmed surgical radicality,
the local recurrence rate in the APE group was statisti-
cally higher than the non-APE group (5.1% »s 1.1%, P
= 0.040). On survival analysis, a difference of 3 years
DFS was also significant between the APE and non-
APE groups. In stratified analysis of lower rectal cancer,
APE procedure is also a risk factor for local failure and
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disease relapse.

Reshef et al” reported the similar phenomenon that
a higher local recurrence rate (7% vs 3%, P = 0.02) and
shortened disease-free survival (54% »s 70%, P < 0.001)
after APE, rather than non-APE, persisted in patients
with clear CRM. Meanwhile, the proportion of patients
who underwent nRT was significant higher in the APE
group. Patients in the APE group also more frequently
had tumors with an advanced TNM stage.

In our study, we eliminated the bias of tumor biolog-
ical factors and CRM involvement for pertinent analyses.
Following short-course nRT and surgery with negative
CRM, the prognosis of APE was still less favorable than
the non-APE group. In the Dutch TME and CRO7 tri-
al'"™ the local recurrence rate of patients with negative
CRM was 3.2% (22/691) and 3.3% (22/674), respec-
tively, following short-course nRT, which was closely
consistent with our results (3.3%, 6/256).

Some authors advocate that candidates for APE pro-
cedure should receive long-course chemoradiation to
enhance downstaging and the downsize effect. Neverthe-
less, Bujko ez al” found there was no significant difference
in local recurrence (15.6% »s 10.6%, P = 0.210), despite
patients having a higher incidence of complete response
(16.1% s 0.7%, P value not given) and lesser CRM in-
volvement (4.4% s 12.9%, P = 0.017) following long-
course chemoradiotherapy than short-course nRT. New
nRT regimens which have been reported with the addi-
tion of oxaliplatin or induction chemotherapy were more
intensive, but failed to reveal oncological superioritymm.

Radiotherapy regimen in the present study was 30
Gy in 10 fractions, which was designed to have a similar
biological equivalent dose as 5 X 5 Gy regimen and a pro-
longed interval of 2-4 wk prior to surgery to increase re-
sponse rate and clinical efﬁciencym’zzl. Our results revealed
objective pathologic downstaging and response rate, which
was higher than that of published data of the traditional
short-course regimen. This combination of short-course
regimen and delayed surgery was also adopted in newly
published studies with 8%-10% ypCR rate!>*.

Apart from nRT, surgical technique was another fac-
tor that might influence patient prognosis. Heald ez al”
postulated that a lack of precisely definable planes for
perineal dissection increased the incidence of implanta-
tion of shed cancer cells on large areas of raw surfaces
and soft tissue residues in APE procedure.

In this study, APE was conventionally performed
without extended resection of levator ani and coccyx.
Recently, Holm ¢z 2/ introduced extended APE in a
prone jack-knife position and performed more cylindri-
cal resection of low rectal cancer. With this technique,
the amount of tissue beyond the internal sphincter or
muscularis propria significantly increased.

Some authors recommended preoperative decision-
making of type of surgery by MRI to avoid intraopera-
tive “coning-in” of the mesorectum for those due to
receive APE™*. Bebenck ez @/ also evaluated low rec-
tal specimens and preliminarily revealed extramesorectal
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lymphatic drainage besides the mesorectal route. These
findings may elucidate the cause of local recurrence in
patients with negative CRM following APE procedure.
However, extended APE is still controversial in the lit-
erature” ",

MRI has shown a diagnostic advantage over other ra-
diological methods” . In the Mercury trial, patients were
classified to have a good or bad prognosis by mesorectal
B By this means, patients with low
rectal cancer should be recognized as a high-risk group

invasion on MRI

because the mesorectum gradually tapers at the anorectal
junction. When staging rectal cancer, MRI can visualize
the construction of the anal-canal region and provide a
more accurate description of the pelvic structures than
was previously available™. Patients should also be re-
staged by MRI following neoadjuvant therapy for reas-
sessment before making surgical plan[53].

In summary, our study proved the unfavorable prog-
nosis of rectal cancer following 30 Gy/10 F nRT and
APE, even with negative CRM. More intensive neoadju-
vant regimen, improved surgical technique, and accurate
preoperative assessment should be recommended for
low rectal cancer in the future.

The main limitation of this study was that the pa-
thology department in our hospital did not routinely
perform macroscopic assessment of resected mesorec-
tum or record tumor petrforation. Therefore, it is limited
to surgical quality that was comprehensively revealed,
except for CRM assessment. Despite this limitation, our
data was obtained from a high volume hospital with
large number of cases. We believe these findings would
benefit clinical practice.

COMMENTS

Background

Rectal cancer following abdominoperineal excision (APE) was thought to be as-
sociated with a poorer outcome for the high incidence of positive circumferential
resection margin (CRM). However, the poorer outcome of low rectal cancer
following abdominoperineal excision is multifactorial. The inherent biological be-
havior of low rectal cancer should be evaluated with the adjustment of surgical
radicality.

Research frontiers

The research hotspot in this field is whether the inferior prognosis of low rectal
cancer treated with APE is caused by the surgical procedure itself, is aftribut-
able to other factors as inherent biological behavior, or both.

Innovations and breakthroughs

The innovation and breakthrough of the present study is that we precluded
CRM positive cases and compared local recurrent rate and disease-free surviv-
al in patients received APE or non-APE procedures, mitigated the influence by
surgical technique related bias in analyses, and revealed the inherent biological
behavior of low-lying or levator threatening rectal cancer.

Applications

The results of the present study proved the unfavorable survival of low-lying or
levator threatening rectal cancer following APE and preoperative radiotherapy.
More intensive neoadjuvant treatment and optimized pathways for performing
APE might be needed in order to improve treatment outcomes for these patients.
Peer review

This is a retrospective study focusing on the outcomes in pre-radiated rectal
cancer followed by APE or non-APE. The authors precluded margin positive
cases and revealed the biological behavior of low rectal cancer without the
influence of technique-related factors. Their results prove that local control and
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disease-free survival in APE cases is worse than in non-APE cases, even with
neoadjuvant radiotherapy and RO resection.
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