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ABSTRACT

Background: Rectal cancer with anal involvement is typically treated
with abdominoperineal resection (APR). However, patients treated with
neoadjuvant chemoradiotherapy with good clinical response and tu-
mor regression from the anus present a controversial management
dilemma. This is a report of patients treated with low anterior resection
(LAR) versus APR.

Methods: Patients with T2–3N0–2M0 (IIA-IIIC) rectal cancer with anal
canal involvement were eligible. Anal canal involvement was deter-
mined by sigmoidoscopy/colonoscopy or endoscopic ultrasound. Pa-
tients were treated in the prone position with the three-field technique to
45–50.4 Gy at 1.8 Gy/fraction given concurrently with 5-fluorouracil.
Patients then underwent APR/LAR via total mesorectal excision 4–6
weeks after chemoradiotherapy. LAR was performed in patients with
good sphincter function at presentation, in those with sufficient tumor
regression away from anal canal to permit LAR, and in those compliant
with close follow-up.

Results: A total of 32 patients with rectal cancer with anal canal
involvement were treated with neoadjuvant chemoradiotherapy. Local
control was 85% and 89% for patients treated with APR and LAR,
respectively. Overall survival was 76% and 86% in patients treated with
APR and LAR, respectively. Pathologic complete response was seen in
24% of patients who underwent APR and 27% of patients who under-
went LAR.

Conclusion: Rectal cancers with anal involvement with good clinical
response after neoadjuvant chemoradiotherapy are typically treated
with APR. However, LAR may be a feasible alternative, particularly in
those with excellent clinical response to neoadjuvant treatment with
sufficient tumor regression away from the anal canal. In these patients
close follow-up is necessary, and APR may be reserved as salvage
when needed.
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Approximately 41,000 patients were di-
agnosed with rectal cancer in the

United States in 2007.1 Surgical options

include abdominoperineal resection (APR)

or low anterior resection (LAR). APR results

in the formation of a permanent colostomy

with associated decreased quality of life2,3

and long-term financial implications related

to stoma care. APR also has an increased
risk of perineal wound complications.4,5

In recent years the management of rec-

tal cancer has evolved, and indications for

APR have narrowed. This includes a

clearer definition of the safe distal resection

margin6,7 and improvement of surgical

techniques, with the development and ap-

plication of surgical stapling devices.8 In

addition, there has been increased use of
preoperative radiotherapy9,10 or neoadju-
vant chemoradiotherapy10 and widespread

adoption of total mesorectal excision

(TME).11,12

Although the rates of APR have de-

clined,13 its use is still considered essential

in many cases.14 This is particularly true in

low-lying rectal cancers and those with anal
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involvement. The funnel-shaped bony pel-
vis limits tumor access, visualization, and
mobilization in resection of distal cancers.
In addition, in the most distal segment of
rectum, resection of the mesorectum is
often incomplete, and lateral surgical mar-
gins are limited because of the proximity of
other organs and bony structures.15

Neoadjuvant therapy has been em-
ployed in rectal cancers to facilitate tumor
shrinkage and increase local control and
sphincter preservation.9,10,16–19 Other ad-
vantages of preoperative radiotherapy in-
clude a lower total dose of radiation and
easier displacement of the small bowel
from the radiation field.20–24 Studies also
suggest that the benefit from neoadjuvant
chemoradiotherapy may be in improving
results in the most distal cancers.18 These
studies have shown that resection of low-
lying rectal cancers followed by coloanal
anastamosis can lead to high rates of anal
function and preservation of quality of
life.17–19

Although several reports about the utility
of neoadjuvant chemoradiotherapy for low-
lying rectal cancers have been published,
the effectiveness of this approach in rectal
cancers with anal canal involvement re-
mains unclear. Interestingly, few published
reports exist of patients with rectal cancer
with anal canal extension treated with neo-
adjuvant chemoradiotherapy followed by
LAR or APR. This is a retrospective report
of our experience.

PATIENTS AND METHODS
Eligibility criteria included T2–3N0–2M0
(IIA-IIIC) rectal adenocarcinoma with anal
involvement on pretreatment staging. Pa-
tients with distant metastases, squamous
cell carcinoma, or transanal excision were
excluded. The anal canal was considered
to be involved if the tumor invaded beyond
the dentate line by sigmoidoscopy/colono-
scopy or endoscopic ultrasound (EUS).
EUS and colonoscopy were performed by

the same gastroenterologist at each institu-

tion, and findings were corroborated and

confirmed by the same surgeon.

Patients with any rectal incontinence

at presentation were excluded in this

analysis. Distal margins of the rectal tu-

mor ranged from the anal verge to 3 cm

from the anal verge. Workup included

history and physical, assessment of initial

sphincter function, carcinoembryonic an-

tigen assay, complete blood cell counts,

chemistry panels, liver function tests, sig-

moidoscopy/colonoscopy, EUS, biopsy,

positron emission tomography scans, and

computed tomography (CT) scans of the

abdomen/pelvis.
All patients underwent neoadjuvant

chemoradiotherapy at 1.8 Gy per fraction,
5 fractions per week for a total of 45–50.4
Gy. Patients were treated in the prone po-
sition on a belly board device to decrease
radiation dose to the small bowel. Patients
underwent CT simulation for CT planning.
Patients were treated with a three-field
technique of single posterior and two lateral
portals. Superior borders were at the L5-S1
junction. Lateral borders extended 1–2 cm
beyond the bony pelvis. The posterior bor-
der encompassed the entire sacrum with
adequate margins on the lateral fields. An-
teriorly, the field extended to the posterior
symphysis pubis. Inferiorly, the anal canal
was included with the field extending 2 cm
inferior to the anal margin as seen by an
anal marker placed at the time of simula-
tion.

Irradiation of the bilateral inguinal nodes
was left to the discretion of the treating
physicians, as the addition of these fields
was considered controversial and of uncer-
tain benefit. Patients were treated concur-
rently with infusional 5 fluorouracil (5-FU)
1,000/m2/day every 4 weeks with leuco-
vorin rescue or oral capecitabine.

From 4 to 6 weeks after neoadjuvant
chemoradiotherapy, patients were reevalu-
ated with CT scans, digital rectal examina-

tion, and sigmoidoscopy/colonoscopy for

tumor downstaging and response. Patients

were considered for LAR if they had good

initial sphincter function at presentation

and after neoadjuvant chemoradiotherapy,

were compliant with follow-up, and had

sufficient tumor regression from the anal

canal. Sufficient tumor regression from the

anal canal was documented as no visible

tumor seen in the anal canal on repeat

sigmoidoscopy/colonoscopy and physical

exam with margin to allow for reanastamo-

sis. Sufficient margin was considered to be

1 cm of noninvolved rectum. Repeat biop-

sies of the anal canal were not performed.

All other patients underwent APR. No

transanal resections or attempts at inters-

phincteric resections were performed. Sur-

gery was performed via TME by the primary

gastrointestinal surgical oncologist at each

institution.

Patients were evaluated and underwent

surgery after detailed discussion of whether to

proceed with LAR or APR. Resections were

performed by the combined transabdominal

transanal approach. After resection, specimens

were submitted for pathologic assessment.

Downstaging was defined by comparison

of the pretreatment TN stage determined

by clinical, colonoscopy, EUS, and radio-

graphic studies to the pathologic findings.

Tumor regression away from the anal canal

alone did not constitute downstaging. Neg-

ative margins were defined as an absence

of tumor at the radial or proximal and distal

inked margins.

Postoperative chemotherapy was con-

tinued at 500 m2/day for four 5-day cycles

of 5-FU. Patients were then followed at

3-month intervals for 2 years and then at

6-month intervals for 3 years. Patients were

assessed at follow-up for any recurrences

and, in those who underwent LAR, for anal

sphincter function. Sphincter function was

assessed according to the Memorial Sloan-

Kettering sphincter function scale both be-

fore and after treatment (Table 1).25

Sphincter function at the time of last fol-

low-up was used. Soilage was defined ac-

cording to Wagman et al17 as minimal leak-

age of mucus or liquid stool that occurred
occasionally (1–2 episodes per week �

mild soilage) or more frequently (� 2 epi-
sodes per week � moderate soilage).

Table 1. Memorial Sloan-Kettering Sphincter Function Scale

Excellent: 1–2 bowel movements/day, no soilage

Good: 3–4 bowel movements/day, and/or mild soilage

Fair: Episodic �4 bowel movements/day, and/or moderate soilage

Poor: Incontinence
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Statistical Analysis
End points were calculated from date of
resection and included local control, lo-
coregional control, distant-metastases–free
survival, overall survival, and colostomy-
free survival. Local-relapse–free survival
was defined as no recurrence within the
coloanal anastomosis, rectum, or stoma.
Locoregional-relapse–free survival was de-
fined as no recurrence in pelvic lymph
nodal areas, bilateral inguinal nodal areas,
coloanal anastomosis, rectum, or stoma.
Distant-metastases–free survival was de-
fined as survival with no evidence of distant
dissemination of tumor. Overall survival
was assessed in terms of all-cause mortal-
ity. Colostomy-free survival was defined as
survival without the need for permanent
colostomy for any reason. Local-relapse–
free survival, locoregional-relapse–free
survival, distant-metastases–free survival,
overall survival. and colostomy-free survival
was calculated using the Kaplan Meier
method. Multivariate analysis was calcu-
lated using the proportional hazards Cox
modeling with statistical inferences on the
actuarial curves made using log rank tests.

RESULTS
From 1999 to 2005, 32 patients with rectal
cancer with anal involvement were treated
with neoadjuvant chemoradiotherapy. Ab-
dominoperineal resection was performed in
21 patients and LAR in 11 patients. Median
patient age was 60 years. Median follow-up
was 45 months (6–131 months). There

were 5 women and 27 men in this cohort.
Patient characteristics are summarized in
Table 2.

The 5-year local-relapse-free survival
rate was 85% and 89% for patients treated
with APR and LAR, respectively. This was
not statistically significant (Figure 1). Like-
wise, no statistically significant differences
were observed in 5-year locoregional-re-
lapse–free survival rates (85% and 89, dis-
tant-metastases–free survival (89% and
76%; Figure 2), and overall survival (76%
and 86%; Figure 3) in APR versus LAR
groups, respectively. The 5-year colostomy-

free survival rate was 89% for patients
treated with LAR after neoadjuvant chemo-
radiotherapy (Figure 4).

Downstaging was possible in 13 (61%)
of patients who underwent APR and in 7
(63%) patients who underwent LAR. Other
patients had stable disease. However, it is
important to note that all the patients who
underwent LAR had sufficient tumor re-
gression away from the anal canal to permit
LAR. In the LAR group, pathologic com-
plete response was seen in 3 (27%) pa-
tients and minimal residual tumor in 2
(18%). Pathologic complete response was
seen in 5 (24%) patients who underwent
APR, and an additional 2 (9%) patients
were found to have no residual tumor in the
anal canal. All patients had successful re-
sections with negative margins in both the
radial and longitudinal dimensions.

Function of the anal sphincter for patients
who underwent LAR was assessed. Accord-
ing to Memorial Sloan-Kettering Sphincter
Function Scale, 7 (64%) patients had good to
excellent function of their sphincters. The
other 4 (36%) patients had fair function. All
patients with initial anal sphincter involve-
ment achieved fair sphincter function. No
patients experienced incontinence.

In univariate/multivariate analysis, dis-
tance from anal verge, APR, or LAR was not
found to be prognostic for any outcomes.
However, this analysis was limited by the
small number of patients in this study.

DISCUSSION
Increased local control, downstaging of tu-
mors, increased resectability, and sphinc-
ter preservation are the primary goals of
neoadjuvant therapy for patients with rectal
cancer. In the Swedish and Dutch Rectal
Cancer Trials,9,10 increased local control
was seen with preoperative radiotherapy

Table 2. Patient characteristics

APR (21 patients) LAR (11 patients)

Median age (years) 61 60

T stage

T2 1 2

T3 20 9

T4 0 0

N stage

N0 11 8

N1 9 3

N2 1 0

Overall stage

II 11 8

IIIA 9 3

IIIB 1 0

Figure 1. Five-year local-relapse–free survival was
85% and 89% for patients who underwent APR and
LAR, respectively (P � .70).

Figure 2. Five-year distant-metastases–free survival
was 89% and 76% for patients who underwent APR
and LAR, respectively (P � .44).

Figure 3. Five-year overall survival was 76% and
86% for patients who underwent APR and LAR,
respectively (P � .33).
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alone. Sauer et al16 revealed increased lo-
cal control and increased rates of sphincter
preservation in patients who initially re-
quired APR treated with preoperative
chemoradiotherapy in comparison with
postoperative chemoradiotherapy.

Neoadjuvant chemoradiotherapy has
been shown to reduce both the size and
proliferative activity of rectal tumors when
compared to pretreatment levels.26,27 With
neoadjuvant chemoradiotherapy, Minskey
et al26 revealed that unresectable tumors
were rendered resectable with negative
margins in 97% of cases, and pathologic
complete response rates were seen in 11%
of patients. This was similar to our cohort of
patients, where pathologic complete re-
sponse was 24% in patients who under-
went APR and 27% in patients who under-
went LAR. In addition, all of our patients
had resections with negative margins.

Janjan et al19 revealed pathologic evi-
dence of downstaging of more than 60%,
and 27% of patients had a pathologic com-
plete response with preoperative chemora-
diotherapy. They found that in 72% of
patients who had pathologic complete re-
sponse, sphincter preservation was
achieved. In patients whose tumors were
downstaged, 63% underwent sphincter-
sparing surgery. Wagman et al17 revealed
that in patients prospectively identified as
requiring an APR, neoadjuvant chemora-
diotherapy converted 77% of these patients
to LAR candidates. These studies have
shown that when a tumor is located close to
the dentate line, a decrease in tumor vol-
ume may allow the surgeon to perform a
sphincter-sparing procedure that would not
otherwise be possible. However, the use of
sphincter-sparing procedures after neoad-

juvant chemoradiotherapy for rectal can-
cers with anal canal involvement remains
controversial.

Rectal cancers with anal involvement
are difficult to resect because of the funnel
shaped anatomy of the pelvis and proximity
to other organs and structures. In addition,
many surgeons are reluctant to perform
sphincter-sparing surgery in these patients,
regardless of response to neoadjuvant
chemoradiotherapy. However, this treat-
ment approach has been offered to pa-
tients at our facilities who are highly moti-
vated, have no rectal incontinence at
presentation, have a good clinical response
to neoadjuvant therapy with tumor regres-
sion away from the anal canal, and are
compliant with follow-up.

As mentioned before, sufficient tumor
regression from the anal canal was defined
as no visible tumor seen in the anal canal
on repeat sigmoidoscopy or colonoscopy,
with 1 cm margin to allow for reanastamo-
sis. Kim et al28 evaluated the benefits of
preoperative chemoradiotherapy in pa-
tients with rectal cancer located within 3
cm of the anal verge, similar to our cohort
of patients. They reported that 35.5% of the
patients who received preoperative chemo-
radiotherapy had sphincter preservation.
However, they did not report rates of local
control, distant-metastases–free survival, or
overall survival. These are pertinent out-
comes when assessing different treat-
ments, and it is important not to violate
oncologic principles when performing
sphincter-sparing procedures.

Others have reported on their re-
sults.25,29 However, these studies also in-
cluded patients that had tumors that were
low lying but not directly involving the anal

canal. To our knowledge, this is the first

publication reporting on these important

outcomes, specifically on rectal cancers
with anal involvement treated with neoad-
juvant chemoradiotherapy followed by LAR.
Our results revealed good outcomes in pa-
tients who had good clinical response after
neoadjuvant chemoradiotherapy followed
by LAR.

Interestingly, Brierley et al30 reported on
a cohort of rectal cancer patients treated
with radiotherapy alone. They reported a
local control rate of 30%. Although this did
not approach the local control rate of radi-
cal surgery, it does reaffirm the radiore-
sponsiveness/radiocurability of rectal tu-
mors. We would expect an enhancement of
this radioresponsiveness with the addition
of chemotherapy.

These findings, as well as the pathologic
complete response rates found in our pa-
tients, suggest that malignant cells initially
present at the anal canal in a proportion of
patients who undergo neoadjuvant chemo-
radiotherapy are no longer viable after
treatment. In these patients an LAR would
potentially not lead to increased rates of
local recurrence. However, it is unclear
which patients will have a clinical response
to neoadjuvant chemoradiotherapy suffi-
cient to convert from an APR indication to
candidacy for an LAR. Magnetic resonance
imaging (MRI) of the rectum and pelvis
may help in this matter.

Kulkarni et al31 compared postneoadju-
vant chemoradiotherapy MRI images with
histologic examination of surgical speci-
mens. They found that postchemoradio-
therapy restaging MRI had an accuracy of
81%, with 87% specificity, but a sensitivity
of 54%. They stated that the shortcomings
of MRI are due to inability to identify small
nodal and tumor deposits. Therefore, there
is a risk that patients who undergo LAR will
have microscopic residual tumor at the dis-
tal anus/rectum that was not sterilized by
chemoradiotherapy. It is for this reason that
the selection of patients for LAR include
those likely to remain compliant with close
follow-up.

Biopsies of the anal canal before deciding
to proceed with APR may be useful in these
situations and may have identified the 31%
of patients who had either complete response
or no residual tumor at the anal canal in our
cohort of patients before they underwent

Figure 4. Five-year colostomy-free survival was 89% for patients who underwent LAR after neoadjuvant
chemoradiotherapy.
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APR. If these patients were found to have

complete response rates after neoadjuvant

therapy by biopsy, the option of LAR may
have been considered. However, this re-
mains controversial secondary to possible
sampling error with biopsies.

As mentioned before, we offered LAR only
to select patients who had good sphincter
function and no rectal incontinence at pre-
sentation. Sphincter preservation without ad-
equate function is meaningless. For patients
who did not present with adequate sphincter
function, APR was performed.

We assessed sphincter function after neo-
adjuvant therapy and LAR using the Memorial
Sloan Kettering Cancer Center Sphincter Func-
tion Scale.32 According to this scale, 64% of
our patients with LAR had good to excellent
function. The other 36% of patients had fair
function. This was comparable to the 85%
of patients with good to excellent function
seen by Wagman et al17 and to the 71%
seen by Rouanet et al.33 Colostomy-free
survival was 89%. This suggests that pa-
tients who have good initial sphincter func-
tion with tumor regression after neoadju-
vant therapy followed by LAR will continue
to have adequate sphincter function. It re-
mains to be seen if different treatment ap-
proaches would increase these rates of
sphincter preservation with good function.
These include intersphincteric resec-
tion,34,35 use of colonic pouch,36,37 longer
time interval between completion of neoad-
juvant chemoradiotherapy and resection to
allow for further tumor regression,38 and
different chemotherapy, such as oxalipla-
tin-based regimens.39

Locoregional control was 87% for both
treatment groups, despite no direct radia-
tion fields to the bilateral inguinal canals.
Distant-metastases–free survival and over-
all survival were found to be 83% and 81%,
respectively, which was similar to several
other randomized phase III studies investi-
gating preoperative therapy.9,10,16 This sug-
gested that in our cohort of patients, rectal
cancer with anal involvement did not confer
a worse prognosis than those without anal
canal involvement. However, this may rep-
resent selection bias, and only patients with
good response to neoadjuvant chemoradio-
therapy were selected out in this study. In
addition, our findings are not consistent
with other studies, which revealed that dis-
tal tumors have a higher incidence of

lymph node metastases40 with a 15%–20%
worse overall prognosis compared with
more proximal cancers of the rectum.41

Our study is limited by its retrospective
nature and inherent selection bias. In ad-
dition, the population included a very se-
lect, small number of patients over an ex-
tended time period. Therefore, analysis of
certain tumor and patient characteristics
that would select out patients favorable for
LAR was underpowered. This also holds
true for comparison of outcomes between
patients who underwent LAR and APR.
However, our main purpose was to evaluate
the safety of performing an LAR after neo-
adjuvant chemoradiotherapy for rectal can-
cer patients with anal involvement.

Another limitation in applying this study
is that surgeons may have differing criteria
for determining eligibility for LAR and the
definition of safe resection margins.6,42 The
surgical procedures used by our surgeons
in this study were standardized. Neverthe-
less, our results should be interpreted cau-
tiously and considered to be hypothesis
generating. In addition, comparison with
other studies will prove difficult, as many
surgeons are reluctant to perform sphinc-
ter-sparing surgery on patients with initial
anal canal involvement, despite response
to preoperative treatment.

In conclusion, our findings suggest that
neoadjuvant chemoradiotherapy followed by
LAR can be performed in a highly select
group of patients with rectal cancer with anal
involvement. These patients include those
with good sphincter function at presentation,
those with good response to neoadjuvant
chemoradiotherapy with tumor regression
away from the anal canal, and those compli-
ant with follow-up. This approach has led to
acceptable outcomes in our cohort of pa-
tients. Postneoadjuvant chemoradiotherapy
MRI may help increase accurate selection of
patients suitable for LAR. In patients with
local recurrence, APR as salvage can be
attempted when technically feasible. Pro-
spective studies should be performed to val-
idate these provocative findings.
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