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Abstract

Background/Aims: Preoperative chemoradiotherapy (CRT)
for rectal cancer improves local control, but can also induce
severe anal dysfunction after surgery. The goal of the study
was to assess the relationship of the therapeutic effect of
CRT with anal function and prognosis after intersphincteric
resection (ISR). Methods: The subjects were 37 patients with
lower rectal cancer who underwent ISR with preoperative
CRT. The rectal cancer regression grade (RCRG) was quanti-
fied based on histologic features of surgical specimens. The
relationships of RCRG with anal function (assessed by ques-
tionnaire) and incontinence (Wexner score) were examined
at 12 months after surgery. Results: The median Wexner
scores at 12 months after stoma closure in RCRG1, -2, and -3
cases were 18.0, 7.5, and 4.5, respectively, and anal function
differed significantly among these groups (p = 0.001). Four

cases had local recurrence, but 5-year local recurrence rates
did not differ significantly among the groups. The 5-year dis-
ease-free survival rates were 88.9, 50.8, and 50.0% and the
5-year overall survival rates were 100, 77.3, and 66.7% in
RCRG1, -2, and -3 cases, respectively, with no significant dif-
ferences among the groups. Conclusion: Postoperative anal
function is decreased when the effect of preoperative CRT is
strong in patients treated with ISR.

Copyright © 2012 S. Karger AG, Basel

Introduction

Innovative treatment for lower rectal cancer includes
preservation of the anus. Low anterior resection with co-
loanal anastomosis [1] and intersphincteric resection
(ISR) [2] are advanced anus-preserving operations for
treatment of low rectal cancer with avoidance of colos-
tomy. Anastomoses are made near to or under the dentate
line in the anal canal, and the procedures have a tolerable
and clinically acceptable local recurrence rate [3, 4].

KARGER © 2012 S. Karger AG, Basel
0253-4886/12/0295-0439$38.00/0
Fax +41 61 306 1234
E-Mail karger@karger.ch
www .karger.com

Accessible online at:
www.karger.com/dsu

56

Norio Saito MD

Colorectal and Pelvic Surgery Division, Department of Surgical Oncology
National Cancer Center Hospital East, 6-5-1 Kashiwanoha

Kashiwa, Chiba 277-8577 (Japan)

E-Mail ynishizawa-ths@umin.net



Investigations of functional outcome after ISR [5-9]
have shown that satisfactory anal function is preserved in
most patients, but some have severe dysfunction [9, 10],
and conversion to colostomy may be necessary in these
cases [6, 10]. Preoperative chemoradiotherapy (CRT) is
strongly associated with poor anal function after ISR,
and patients with rectal cancer who undergo ISR after
preoperative CRT are likely to experience incontinence
[11,12]. Lim etal. [13] reported that a conventionally frac-
tionated 45-Gy dose of preoperative CRT caused poor
anorectal function due to damage to the pudendal nerve.
Rectal function may also be worsened by radiation-in-
duced proctitis and induction of rectal compliance due to
fibrosis of the rectal wall [14, 15]. Direct radiation injury
to the internal anal sphincter muscles can also cause anal
sphincter dysfunction [16], and we found significantly
higher neural degeneration in patients who received pre-
operative CRT [17].

These findings suggest that preoperative CRT has a
negative effect on anal function, but preoperative CRT or
radiotherapy is also thought to have the advantage of de-
creasing local recurrence following ISR [5, 18, 19]. Thus,
preoperative CRT is necessary for treatment of rectal can-
cer and has an important oncological benefit, but this
procedure is also the factor with the largest impact on
postoperative anal function after ISR. However, despite
its apparent importance, there are few reports on the re-
lationship between the therapeutic effect of CRT and anal
function after ISR, and there is a need for clarification of
this relationship. In this study, we examined this issue
based on the prognosis of patients who underwent ISR.

Materials and Methods

Patients

All patients gave informed consent to participate in the study.
The study protocol was approved by the institutional review com-
mittee in our hospital and the study was performed in compliance
with national and international guidelines. Our operative indica-
tions for ISR were a tumor edge 5 cm above the anal verge or 3 cm
above the dentate line, adenocarcinoma confirmed histologically
by preoperative biopsy, and age <76 years [6]. ISR is not indicated
in patients with infiltration in the external anal sphincter shown
on preoperative MRI. The preoperative stage was determined ac-
cording to the UICC classification [20].

Surgical Procedure

ISR was performed as described previously [6]. First, dissec-
tion was performed by the abdominal approach until total meso-
rectal excision was complete. The outside layer of the internal
sphincter muscle was then exposed and circumferentially divided
from the puborectal muscle and the external sphincter. After the
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abdominal approach was completed, perianal resection was per-
formed. The mucosa and the internal sphincter muscle were in-
cised 1-2 cm distal to the tumor. If the tumor had invaded the
external sphincter, ISR plus partial resection of the external
sphincter was performed with preservation of at least the subcu-
taneous part of the external sphincter. The decision whether to
create a pouch (either a J-pouch or a transverse coloplasty pouch)
was left to the discretion of the surgeon.

Preoperative Therapy

CRT was performed over a 5-week period. A dose of 45 Gy was
administered along with intravenous infusion of 5-fluorouracil
(250 mg/m?/day) to increase the efficacy of radiotherapy. Nerve-
sparing resection surgery was performed 2 weeks after comple-
tion of preoperative CRT [21].

Pathological Evaluation

Hematoxylin and eosin-stained sections of the surgical speci-
mens were used for pathological evaluation. The sections were
evaluated by two authors (S.F. and Y.N.), who were blinded to the
clinical data. Prior to pathological evaluation, the hematoxylin
and eosin-stained sections were examined in low-power magnifi-
cation fields (10x10). The surgical specimens were examined and
the rectal cancer regression grade (RCRG) [22] was quantified
based on histologic features as: 1, sterilization or only microscop-
ic foci of adenocarcinoma remaining, with marked fibrosis; 2,
marked fibrosis, but macroscopic disease present; or 3, little or no
fibrosis with abundant macroscopic disease. If no macroscopic
tumor was seen in the pathologic specimen, multiple sections
were prepared after blocking the entire region of scarring. Sec-
tions were cut at several levels and examined meticulously to iden-
tify any residual foci of adenocarcinoma.

Assessment of Anal Function

Functional outcome was assessed using our functional ques-
tionnaire [6] and incontinence was evaluated using the conti-
nence scale of Jorge and Wexner (Wexner score) [23]. Question-
naires were collected from patients during consultation in the
doctor’s office after the patient had filled out the questionnaire by
themselves at home. Questionnaires to evaluate the Wexner score
were given at 12 months after stoma closure. Thus, the relation-
ship between the three RCRG groups and postoperative anal
function was examined based on the Wexner score at 12 months
after stoma closure. This score reflects postoperative anal func-
tion since gradual improvements in Wexner scores are seen from
3 to 6 months and further slight improvements occur between 6
and 12 months [11].

Adjuvant Therapy

Postoperative chemotherapy was offered to patients whose fi-
nal pathologic specimen was lymph node-positive. Most patients
with a stage III tumor (pTNM pathologic classification) received
postoperative chemotherapy with 5-fluorouracil and folic acid,
tegafur-uracil, or other drugs for 6 months or more.

Statistical Analysis

Patients were divided into three groups: RCRGI, -2, and -3.
Overall survival (OS) and disease-free survival (DEFS) were calcu-
lated using the Kaplan-Meier method. Time to final follow-up,
treatment failure, or death was measured from the date of proctec-
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Table 1. Background data based on RCRG

RCRG1 RCRG2 RCRG3

Patients, n (%) 9 (24) 22 (59) 6(16)
Median age, years (range) 54 (37-66) 58 (39-72) 58 (27-72)
Gender, M:F 6:3 17:5 5:1
Median AV, cm 3.8 (2-5.0) 3.2 (0-5.0) 3.7 (2.0-5.0)
Operative procedure, n (%)

Total ISR 2(22) 10 (45) 2 (33)

Subtotal ISR 7 (78) 10 (45) 3 (50)

Partial ISR 0 (0) 2(9) 1(17)

PESR 2(22) 6 (27) 1(17)
Clinical/pathology stage, n (%)

I 2 (22)/9 (100) 4 (18)/11 (50) 2 (33)/3 (50)

i 6 (67)/0 (0) 7 (32)/2 (9) 2 (33)/0 (0)
IIla 0 (0)/0 (0) 5(23)/4 (18) 0(0)/1(17)
II1b 1 (11)/0 (0) 5(23)/4 (18) 1(17)/1(17)
v 0 (0)/0 (0) 1(5)/1 (5) 1(17)/1(17)
Postoperative complications, n (%) 3 (33) 5(27) 1(17)
Anastomotic leakage 1(11) 3 (14) 1(17)
Pelvic abscess 2(22) 3(14) 1(17)

Clinical stage: the timing of clinical assessment was performed before CRT. AV = Anal verge.

tomy. Local recurrence was evaluated using a cumulative local re-
lapse-free survival curve. Assessment of recurrence and survival
was performed in patients with microscopically curative surgery.
Differences between curves were evaluated by log-rank test. Com-
parison of the Wexner scores between the three RCRG groups was
performed by a Kruskal-Wallis test. All statistical analyses were
performed using SPSS for Windows, v.13.0 ] (SPSS-Japan Inc., To-
kyo, Japan). A p value of <0.05 was considered to be significant.

Results

Between 2001 and 2006, 120 patients underwent ISR
for very low rectal cancer at the National Cancer Center
Hospital East (NCCHE), Chiba, Japan. ISR was indicated
for lesions located less than 5 cm from the anal verge. For
ISR cases from 2002 to 2004, CRT was performed for all
patients who gave consent. Among these cases, patholog-
ical findings regarding the effect of CRT and postopera-
tive anal function were investigated in 37 patients. A di-
verting stoma was constructed in each patient and the
stoma was finally closed in all patients.

The clinical characteristics of the 37 patients are shown
in table 1. Age, gender ratio, anal verge distance, and op-
erative procedure did not differ significantly among the
three RCRG groups. The clinical stage was [ or IT in 62%
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of the cases, mainly because of downstaging by CRT. To-
tal and subtotal ISR were performed in many of these cas-
es. There were no significant differences in clinical stage
among the three RCRG groups. All RCRGI cases were of
pathological stage I, and so there was a significant differ-
ence in pathological stage among the three RCRG groups.
Many of the CRT cases were stage [ or Il and total ISR was
performed in some of these cases. In this study, RCRGI
cases all showed a complete response.

Postoperative complications occurred in 9 subjects
[24%; anastomotic leakage in 5 (11%) and pelvic abscess
in 6 (16%)]. There was no significant difference in the rate
of postoperative complications among the three RCRG
groups. The average time between the primary operation
and closure of the stoma was 227 days (range: 80-665),
with no significant differences in this time among the
three RCRG groups.

Association with Anal Function at 12 Months after

Surgery

No patient had a Wexner score of 22 preoperatively
and none had problems with preoperative anal function.
The median Wexner scores at 12 months after stoma clo-
sure were 18.0, 7.5, and 4.5 in the RCRG], -2, and -3
groups, respectively. A higher Wexner score indicates
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Fig. 1. Relationship between RCRG and anal function at 12
months after surgery. The median Wexner scores at 12 months
after stoma closure in the RCRGL, -2, and -3 groups were 18.0, 7.5,
and 4.5, respectively, with anal function differing significantly
among the three groups (p = 0.001 by Kruskal-Wallis test).

greater anal dysfunction. Based on these scores, anal
function differed significantly among the three groups (p
= 0.001 by Kruskal-Wallis test; fig. 1).

Therapeutic Prognosis

The median observation period for all subjects was 74
months, and the 3-year and 5-year survival rates were 83
and 81%, respectively. For cases at pathological stages I,
IL 111, and IV, the 5-year OS rates were 86, 93, 67,and 50%,
respectively, and the 5-year DEFS rates were 75, 80, 40, and
0%, respectively.

Local Recurrence

Local recurrence, including regional lymph node me-
tastasis, was observed in 4 cases, all of which were in the
RCRG2 group. All 4 cases were also at pathologic stage
I11. The 5-year local recurrence rates did not differ sig-
nificantly among the three RCRG groups (fig. 2).

Survival

During follow-up, 11 of 37 patients developed recur-
rence: 1,7,and 3 in the RCRGI, 2-, and -3 groups, respec-
tively. The 5-year DFS rates were 88.9, 50.8, and 50.0% in
the respective groups, with no significant differences
among the three groups (p = 0.32 for RCRGI vs. RCRG2,
p = 0.60 for RCRG2 vs. RCRG3, and p = 0.114 for RCRG1
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Fig. 2. Cumulativelocal recurrence rates (LRR) in the RCRGI, -2,
and -3 groups. Local recurrence occurred in 4 patients, all of
whom were RCRG2 cases. The 5-year local recurrence rates did
not differ significantly among the three groups (RCRGI: 0%;
RCRG2: 33.3%; RCRG3: 0%).

vs. RCRG3; log-rank test; fig. 3). The 5-year OS rates were
100, 77.3, and 66.7% in the RCRG1, -2, and -3 groups, re-
spectively (fig. 4). A tendency for improved OS was found
in the RCRG3 group (p = 0.12 for RCRG1 vs. RCRG2, p =
0.93 for RCRG2 vs. RCRG3, and p = 0.07 for RCRG1 vs.
RCRG3), but there were no significant differences in OS
among the three groups. The absence of significant find-
ings for these data may be due to the small numbers of
patients in the three groups.

Discussion

Abdominoperineal ISR with coloanal anastomosis is
an extreme form of rectal resection [2, 3, 5-10, 12, 18,
24-29], and recent efforts have focused on increasing the
rate of sphincter preservation. In our previous report
[28], the median follow-up periods were 40 months in pa-
tients treated with ISR and 57 months in those that un-
derwent abdominoperineal resection, the respective
5-year local relapse-free survival rates were 83 and 80%,
and the 5-year DFS rates were 69 and 63%, respectively.
Acceptable oncologic results were obtained with ISR in
patients with very low rectal cancer located within 5 cm
of the anal verge. Thus, the use of ISR can reduce the
number of abdominoperineal resection procedures with-
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Fig. 3. DEFS in the RCRGL, -2, and -3 groups. During follow-up,
11 of 37 patients developed recurrence: 1 RCRGI case, 7 RCRG2
cases, and 3 RCRG3 cases. There were no significant differences
in DFS among the three groups by log-rank test. Five-year DFS =
RCRGI: 88.9%; RCRG2: 50.8%; RCRG3: 50.0%.
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Fig. 4. OS in the RCRG]I, -2, and -3 groups. The 5-year OS rates
were 100, 77.3, and 66.7% in RCRGI1, -2, and -3 cases, respectively,
with no significant differences among the three groups.

out compromising local recurrence and survival. In ad-
dition, most patients who underwent ISR had acceptable
anal function in the series of Schiessel et al. [27], our pre-
vious report [28], and other studies [7, 8, 26], although
there are few studies of long-term anal function after ISR.
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Our analysis showed that preoperative CRT had a nega-
tive effect on anal function, regardless of the surgical meth-
od [11]. Functional results after ISR are significantlyaltered
by preoperative radiotherapy [12] and preoperative CRT
has a negative effect on anal function immediately after
surgery for rectal cancer, even in cases with no ISR [30-33].
Many cases were of pathological stages I and II due to
downstaging by CRT, but total ISR was performed in some
ofthese cases. This approach was used because we were un-
able to judge the position of the tumor edge on the anal side
before preoperative CRT, which prevented maintenance of
aclear distal margin. However, thishad no influence on the
analysis of the Wexner score because the comparison of
this score with anal dysfunction was performed only with-
inthe CRT cases. Moreover, of the factors investigated, pre-
operative CRT had the greatest effect on anal dysfunction
after ISR, and total ISR was more strongly associated with
anal dysfunction than either subtotal or partial ISR. There-
fore, a negative effect of preoperative CRT on anal function
was found regardless of the extent of internal sphincter
muscle preservation. This suggests that it may be impor-
tant to examine degeneration around the internal sphinc-
ter muscle for prediction of anal dysfunction.

The results of this study showed that postoperative
anal function decreased when the effect of preoperative
CRT was high in patients who underwent ISR. The cause
of the negative effect of conventionally fractionated CRT
on anorectal function is unclear. Lim et al. [13] suggested
that poor anorectal function after preoperative CRT was
due to damage to the pudendal nerve, and rectal function
may also be worsened by radiation-induced proctitis and
reduced rectal compliance [14, 15]. Moreover, anal sphinc-
ter dysfunction may be caused by direct radiation injury
to the internal anal sphincter muscles [16].

Inanother study, we found that neural degeneration was
significantly higher in the CRT group and that neural de-
generation and Wexner scores weresignificantly correlated
[17]. We examined neural degeneration using a scoring sys-
tem for function (we refer to this as the NFS system) and
found that preoperative CRT induced marked neural de-
generation around the rectal tumor. The significant corre-
lation between neural degeneration and postoperative anal
dysfunction suggests that findings of neural degeneration
inay be useful for prediction of the influence of preopera-
tive CRT on anal dysfunction after surgery [17]. In the cur-
rent study, patients in whom CRT had a strong therapeutic
effect (RCRGI group) may have had higher incidences of
neural degeneration and fibrosis, which then had a negative
effect on anal function. Further accumulation of cases in
which CRT had a strong therapeutic effect will allow evalu-
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ation of the relationship between tissue degeneration (NFS
system) and postoperative anal function (Wexner score).

In our patients, surgery was performed within 2-3
weeks after completion of preoperative CRT and the his-
tological changes occurred during this period. In a report
[34], surgery was performed 6-8 weeks after CRT for
some cases to avoid acute-phase disorders. A delay of sur-
gery until 6-8 weeks after CRT may increase the proba-
bility of reaching RCRG1 and tissue injury can also be
clearly observed by examining removed samples. In ad-
dition, anal function improved with the postoperative
course in some cases, suggesting that nerves and tissue
including muscle can regenerate, with a resultant im-
provement in anal function. However, an investigation of
anal function after ISR in patients who underwent sur-
gery at our hospital suggested that functional recovery is
unlikely in cases with unfavorable function at 6-12
months after surgery [11]. Since CRT-induced early-phase
tissue degeneration is associated with anal function at 12
months after surgery, as found in this study, tissue degen-
eration early after CRT may have a long-term effect on
anal function.

Radiotherapy before surgery for rectal cancer can con-
tribute to a decrease in postoperative local redevelopment
[35-37], but it is unclear if radiotherapy contributes to OS.
Comparison of the prognosis of the 37 patients who re-
ceived preoperative CRT in this study with that of 21 pa-
tients who received ISR alone in another study showed
5-year OS of 81 and 84%, respectively (p = 0.6, log-rank
test), 5-year DFS of 69 and 67%, respectively (p = 0.6, log-
rank test), and 5-year local DFS of 78 and 82%, respective-
ly (p = 0.7, log-rank test), with no significant differences
between the two groups. This suggests that CRT does not
contribute to the prognosis in all patients. However, the
prognosis of the RCRGI group in this study suggested a
tendency for favorable survival in this group during the
follow-up period, and redevelopment occurred in only 1
patient. There have been several studies on the prediction
of the effects of preoperative CRT using biomarkers, but
there is no current method for prediction of RCRGI with
high sensitivity. Development of such a method could al-
low CRT to be performed beneficially even though anal
function might be damaged. However, our results suggest
that performance of CRT is not appropriate for all patients
who undergo ISR for preservation of anal function.

Various factors may influence anal function and this
makes it difficult to predict postoperative anal function
before surgery. However, the results of this study showed
asignificant correlation between RCRG class and Wexner
score. Postoperative anal function is important after ISR
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and there is a need to develop a compensatory treatment
for maintenance of function (e.g. reconstruction of func-
tional muscles) for CRT cases with functional failure. A
preoperative examination with high sensitivity is also re-
quired to select potential RCRG1 cases before CRT is per-
formed since the prognosis of RCRG1 cases may be favor-
able. The results of the current study showed that postop-
erative anal function after ISR decreased in patients in
whom the effect of preoperative CRT was high. However,
OS in these cases may be higher, which suggests that pre-
operative CRT might have conflicting effects in ISR.

Simultaneous management of the therapeutic benefit
of CRT and anal function is required following ISR, and
we plan to examine approaches to this problem in a future
study. For example, preoperative chemotherapy alone
may be appropriate based on the improvement of colorec-
tal cancer observed with this approach. If preoperative
chemotherapy is effective for downstaging, local control,
and inhibition of distant metastasis, as seen for preopera-
tive CRT, this chemotherapy may be the most appropriate
preoperative therapy for ISR, with a focus placed on post-
operative anal function. We often confront a dilemma
regardingthe therapeutic effects of preoperative CRT and
preservation of anal function in ISR, but we consider it
important both to use an appropriate surgical method
after preoperative CRT and to select the most appropriate
preoperative therapy for ISR.
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