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the lateral SNs, LPLD was performed prophylactically. Of
the three patients who had a tumor-negative SN, all of the
dissected lateral non-SNs were negative in the three
patients. Therefore, in patients with tumor-negative lateral
SNs, the negative predictive value was 100% (three of
three), and concordance was observed between the lateral
SNs and the dissected lateral LN status in six (100%) of the
six patients. The false-negative rate was 0% (zero of three).

In 2 of 25 patients, LPLD was performed prophylacti-
cally because we could not detect the lateral SNs.
However, no tumor-positive LNs were detected in the
dissected lateral LNs. In total, LPLD was performed in
eight patients. However, 17 patients underwent a rectal
resection without LPLD.

DISCUSSION

One of the most common sites of recurrence after a
curative resection of rectal cancer is the pelvis, and local
control is a major goal of surgical treatment. Several trials
comparing LPLD with preoperative chemoradiotherapy
found no differences in either locoregional recurrence or
survival, but genitourinary dysfunction was observed to
increase in the LPLD group.>?'™* Kusters et al. reported
that both extended surgery and preoperative radiotherapy
plus total mesorectal excision (TME) resulted in good local
control, as compared with TME alone.” Kim et al.
reported that postoperative chemoradiotherapy and LPLD
after TME resulted in comparable survival rates, but the
locoregional recurrence rate was higher in the LPLD
group.?® Recently, Kim et al. reported lateral lymph node
metastasis to be a major cause of locoregional recurrence in
rectal cancer treated with preoperative chemoradiotherapy
and a curative resection.”’ In the context of clinically
suspected lateral lymph nodes disease, the dissection
should be attempted to remove these nodes, if it is tech-
nically feasible.?® For that reason, the significance of LPLD
is controversial. If the lateral SNs to which the fluid first
spread from the primary lower rectal cancer are detected
accurately, then this may indicate the need for LPLD.

Although ICG was initially developed as a test drug for

the liver and circulatory function, it has also been used for -

lymphography, angiography, and SN detection because
ICG is a popular diagnostic and readily available
reagent.'z‘z‘)_33 Moreover, the ICG method is convenient
and safe compared with the radioisotope method.'” The
avoidance of radioisotope is also beneficial, especially at
institutes where the use of radioisotopes is limited.

The clinical applicability of SN navigation surgery
(SNNS) has been extensively investigated in gastrointes-
tinal tract cancer.'””"> The usefulness of dye-guided SN
detection in colon cancer has already been reported.34
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These studies have shown the high efficacy (70% to 99%)
of analysis of the SN. However, there are few reports about
the lateral SN in rectal cancer. Recently, Kawahara et al.
reported the initial lateral pelvic LN assessment for lower
rectal cancer by infrared ray electronic endoscopy (IREE)
with ICG.* However, their detection rate of SN was not as
high (43%, 6 of 14). Detection by absorption spectroscopy
is more sensitive than color perception, and some surgeons
have also reported that IREE with ICG injection is useful
for SNs detection.>®*” However, Ishikawa et al., using the
IREE system, reported an obese patient with a falsely
negative SN by laparoscopic SN navigation, even though
infrared rays can penetrate fatty tissues up to a depth of
3 mm.*” Kitai et al. noted, in their preliminary report of
ICG fluorescence imaging in breast cancer surgery, that the
sensitivity of fluorescence spectroscopy is much greater
than that of absorption slf)ectroscopy.38 They also reported
that fluorescence was observed from an ICG solution
embedded 1 cm deep in the material with optical properties
compatible to human tissue in a preliminary study that used
a phantom.*® Similarly, Miyashiro et al. recently reported
that the sensitivity of ICG fluorescence imaging seems to
be much greater than that of infrared ray imaging.'” In fact,
our detection rate of lateral SN by PDE was 2.1 times
greater (92% vs. 43%) compared with Kawahara’s result.®

In our previous study, the lateral SNs for lower rectal
cancer were investigated by means of ICG with examina-
tion by the naked eye. However, the lateral SNs were
identified in only 7 (28%) of 25 patients.*® Because the
previous detection rate was so low, it was hard to use this
method in clinical practice. In this study, a PDE was able to
detect the lateral SNs for lower rectal cancer, thereby
improving the detection rate of SNs. The success rate of
detecting the lateral SNs by means of ICG with PDE was
92%. The detection rate of SNs with PDE was 3.3 times
greater in comparison to naked eye examination. The
detection rate of lateral SNs in the current study was 100%
in all T1 and T2 (N = 6) disease. Even in T3 (N = 19)
disease, the detection rate was 89.5%. Because of the high
sensitivity of PDE, not only tumor-negative SNs but also
tumor-positive SNs could be clearly detected with PDE.
The patients who did not have LPLD might have had lat-
eral lymph node metastasis, although extensive
preoperative and intraoperative palpation and inspection
for such spread is undertaken at this hospital, and therefore,
the incidence is thought to be low.

In this study, the incidence of tumor-positive SNs was
13% (3 of 23). This incidence is approximately the same as
the incidence of lateral LN metastasis in patients with
advanced lower rectal cancer.®”? The lateral SNs could not
be detected in two cases (11%) of the T3 disease. However,
these two cases occurred in the early period after the
introduction of this treatment method. After the fifth case,
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the detection rate of the lateral SNs was 100% even in T3
disease.

Although further studies of larger population samples
are necessary, the dye-guided method using an ICG fluo-
rescent imaging system is nevertheless considered to be a
potentially safer, more convenient, and more cost-effective
replacement of the radio-guided system. In the current
study, the negative predictive value was 100%, and con-
cordance was observed between the lateral SNs and
dissected lateral LN status in 100%. The false-negative rate
was 0%. The system is therefore considered to be a feasible
technique that makes dye-guided lateral SNB in lower
rectal cancer surgery easier, and also possibly shortens the
learning curve.
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Histopathologic Tumor Spread in Very Low Rectal
Cancer Treated with Abdominoperineal Resection

Kazuo Shirouzu, M.D., Ph.D. « Yutaka Ogata, M.D., Ph.D.

Department of Surgery, Kurume University Faculty of Medicine, Kurume, Fukuoka, Japan

PURPOSE: We have pathologically evaluated the tumor
spread in low rectal cancer treated with abdominoperineal
resection to clarify the potential indication of
intersphincteric resection and other anus-preserving
operations with external sphincter muscle resection.

METHODS: A total of 197 patients received
abdominoperineal resection between 1982 and 2001. We
determined histopathologically any invasion or
metastasis into the anal canal structures.

RESULTS: When the lowest edge of a tumor was located
above the dentate line, the invasion was rarely beyond the
internal sphincter muscle, in particular, where the
distance between the tumor and the dentate line was
longer than 2 cm. When the lowest edge was located at or
below the dentate line (Pb-cancer), invasion tended to
extend into the external sphincter muscle and into the
intermuscular groove. A logistic regression analysis
showed that the Pb-cancer, any distant metastasis, and
the tumor histology of mucinous carcinoma were each an
independent signiticant risk factor to invasion beyond
the internal sphincter muscle, whereas the Pb-cancer, the
poorly differentiated adenocarcinoma, and the mucinous
carcinoma were each an independent significant risk
factor to invasion into the intermuscular groove.

CONCLUSION: The anus-preserving operation with
sphincter muscle resection was theoretically possible for
low rectal cancer in patients who underwent
abdominoperineal resection. However, the procedure
cannot be indicated for a tumor where the lowest edge is
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below the dentate line and where a preoperative biopsy
shows a poorly differentiated adenocarcinoma or
mucinous carcinoma, even if the intermuscular groove is
macroscopically unaffected by the tumor.

KEY WORDS: Rectal cancer; Anus-preserving operation;
Intersphincteric resection; Histopathologic tumor
spread.

the anal canal structures and creates a permanent

colostoma. With the increasing use of autosuture
devices, the standard anus-preserving operation, such as
low (or ultralow) anterior resection and conventional
coloanal anastomosis, has now become common for treat-
ing a low rectal cancer.'™ However, for a low rectal cancer
extremely close to the anus and for anal canal cancer, an
APR is generally performed. It has been technically diffi-
cult to salvage the anus by preserving the sphincter muscles
in such cases. Recently, a new anus-preserving operation,
which resects the internal sphincter muscle for a low rectal
cancer extremely close to the anus, is becoming increas-
ingly popular in Europe and Japan.*~'? The authors have
previously reported two new anus-preserving surgical
methods.'® One surgical method is an intersphincteric re-
section (ISR), which salvages the anus by preserving all of
the external sphincter muscles; this is similar to the meth-
ods reported by some European surgeons.* ™ Another sur-
gical method is an external sphincter resection (ESR),
which salvages the anus by means of preserving only the
subcutaneous external sphincter muscle. ESR is our origi-
nal method. Because of the introduction of these methods,
the performance of APR has dramatically decreased to only
a few patients a year in our department. However, the the-
oretical evidence justifying the use of this operation has not
yet been reported. We have therefore examined patholog-
ically the invasion and/or metastasis into the anal canal
structures in the surgical specimens after APR. We have
clarified the potential of the new anus-preserving opera-
tions, and here report the indications for ISR and ESR,
respectively, for very low rectal cancer.

3 n abdominoperineal resection (APR) removes all
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SHIROUZU ET AL: TUMOR SPREAD IN Low RECTAL CANCER

FIGURE 1. Preparing specimens and making a pathologic diagnosis. A. Whole tumor mass was sliced into 5-mm-step sections. B. Each section
consisted of a full thickness of the intestinal wall containing extramural fatty tissue. C. Many pathologic findings in each case have been

sketched on ISO B4 paper in detail.

PATIENTS AND METHODS

Patient

A total of 214 patients with low rectal cancer (adenocarci-
noma) underwent APR between 1982 and 2001 at the Ku-
rume University Hospital. Preoperative chemoradiother-
apy was performed in 17 patients with ¢T3 or ¢T4 tumor
for tumor downstaging and prevention of local recurrence
between 1986 and 1996. Another 197 patients without
preoperative therapies such as radiotherapy and chemo-
therapy were enrolled in this retrospective study. Patients
who underwent total pelvic exenteration or posterior pel-
vic exenteration were not eligible for this study. Their av-
erage age was 62 * 10 (range, 29-76) years. Of the patients
enrolled, 123 were male and 74 were female. The patients
consisted of 34 patients at Stage I, 58 patients at Stage I1, 66
patients at Stage III, and 39 patients at Stage IV. The accu-
rate distance from the anal verge to the lowest edge of the
tumor was measured by use of rigid proctoscopy before
the operation. The mean distance from the anal verge to
the tumor was 3.2 = 1.8 (range, 0-10 cm) cm.

All patients received surgical treatment based on the
principles of total mesorectal excision with or without sac-
rificing the hypogastric nerve. The inferior mesenteric ar-
tery was doubly ligated and divided as it arises from the
aorta. The mesenteric vein was also ligated and divided.
The rectum was mobilized by sharp dissection and the vis-
ceral pelvic fascia, which enveloped the mesorectum, was
separated from the parietal fascia overlying the pelvic cav-
ity under direct vision. Perineal dissection was accom-
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plished upward to the levator ani muscle. After dissection
of the attachments of the rectum, the specimen was pulled
down and delivered. In addition, in the ¢T3-4 tumor or the
cN(+) tumor, lateral pelvic lymphadenectomy belonging
to the internal iliac vessels was applied for control of in-
trapelvic recurrence. The tumor histologically invaded
into the adjacent organs such as the vagina, bladder, sem-
inal vesicle, prostate, sacrum, coccys, and/or the anal canal
structure in 49 patients (pT4). The patients with ¢T4 tu-
mor underwent partial resection of the organs involved,
whereas positive radial (circumferential) resection margin
or incomplete resection was noted in 10 of 49 patients with
pT4 tumor. Another six patients with pT3 tumor also had
a positive radial resection margin. However, no positive
radial resection margin at the level of the anal canal and the
perineum was found.

Preparing Specimens

Aswe previously reported,">™7 each surgical specimen was
pinned under tension onto a wooden board so that it con-
formed to the same dimensions as observed in life, and
then was fixed initially in 20% formalin. After one week of
fixation in formalin, the whole tumor mass was sliced into
longitudinal serial step sections measuring 5 mm in thick-
ness (Fig. 1A). Each section consisted of a full thickness of
the intestinal wall containing extramural fatty tissue (Fig.
1B). These sections were dehydrated by alcohol for one
week and then embedded in paraffin. Next, thin sections
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LAM: levator ani muscle

ESM: external sphincter muscle
ISM: internal sphincter muscle
IMG: intermuscular groove

FIGURE 2. A schematic drawing of the resection line. A. The resection line a-b represents ISR, which removes the internal sphincter muscles,
and preserves all the external sphincter muscles. B. The resection line c-d represents extended ESR, which removes the internal sphincter
muscles and the external sphincter muscles, and preserves only the subcutaneous external sphincter muscles. C. The resection line e-f
represents unilateral ESR, which removes the internal sphincter muscles and external sphincter muscies for the same side of the tumor, and
preserves the external sphincter muscles for the opposite side of the tumor. ISR = intersphincteric resection; ESR = external sphincter
resection; LAM = levator ani muscle; ESM = external sphincter muscle; ISM = internal sphincter muscle; IMG = intermuscular groove.

measuring about 5-um thickness were sliced from the par-
affin-embedded blocks by use of a microtome. These were
mounted on glass slides, and stained with hematoxylin-
eosin and elastica van Gieson.

Pathologic Diagnosis

Since 1982, one of the authors (KS) has sketched the patho-
logic findings on ISO B4 paper in detail (Fig, 1C). Tumor
histology was classified into five categories: well differenti-
ated adenocarcinoma, moderately differentiated adeno-
carcinoma, poorly differentiated adenocarcinoma, muci-
nous carcinoma, and signet-ring cell carcinoma. The
category was defined by a dominant histologic type. The
tumor location was divided into three categories. When
the distance between the lowest edge of the tumor and the
dentate line was longer than 2 cm, the category was con-
sidered to belong to the R-cancer group. When the lowest
edge of the tumor was located in the anal canal and above
the dentate line, the category was considered to belong to
the Pa-cancer group, and when it was located at or below
the dentate line, the category belonged to the Pb-cancer
group. The extent of any invasion or metastasis into the
anal canal structures, consisting of the levator ani muscle,
internal or external sphincter muscles, intermuscular

138

groove, and ischiorectal fossa’s fatty tissue, was deter-
mined.

Registry of the Data end Clinical Stage

Our computer registration system was set up in 1982 by use
of a database (dBASE™ III software, Ashton-Tate, Tor-
rance, CA). Both the dlinical information and the patho-
logic findings of resected specimens have been prospec-
tively registered in detail in the database, as we reported
previously.”>™” Since 1995, we have used the Visual
dBASE™ software program for Windows (Visual dBASE™
version 5.6], Borland, Austin, TX). After the final patho-
logic diagnosis was made, the postoperative clinical stage
was determined based on the TNM classification.'®

Logistic Regression Analysis

Logistic regression multivariate analysis was performed to
evaluate various clinicopathologic factors for their inde-
pendent contribution to any invasion into the levator ani
muscle, and/or deep-superficial external sphincter mus-
cles, relating to the indication for ISR, and to any invasion
into the subcutaneous external sphincter muscles, the in-
termuscular groove, and/or the ischiorectal fossa’s fatty
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' ogistic analyses for mvaswn mto the subcutaneous _
external sphincter muscles the intermuscular gloov and the
fe} ectal fossa 5 fatty tzssue

Odds 95 % Conﬁdence

Variable P value ratio interval
Pa-cancer or Pb-cancer
Pb-cancer 0.021 13.85 1.48-130.02
Poor 0.021 10.01 141-71.14
Muc 0.044 433 1.04-17.86
Pa-cancer = the Jowest edge of the tumor is located in the anai canal and is above

the dentate line; Pb-cancer = the lowest edge of the tumor is located in the anal
canal and is at or betow the dentate line; Poor = poorly differentiated adenocarci-
noma or signet-ring cell carcinoma; Muc = mucinous carcinoma including signet-
ring cell carcinoma.

Logistic Regression Analysis for Invasion Into the
Subcutaneous External Sphincter Muscles, the
Intermuscular Groove, and the Ischiorectal Fossa’s

Fatty Tissue

The tumor location (Pa vs. Pb), tumor histology (poorly
differentiated adenocarcinoma or signet ring cell carci-
noma vs. others; mucinous carcinoma including signet
cell carcinoma vs. others), distant metastasis, and the anal
spread of tumor were evaluated for their independent con-
tribution to any invasion into the subcutaneous external
sphincter muscles, the intermuscular groove, and/or the
ischiorectal fossa’s fatty tissue by use of logistic regression
analysis. The analysis among the P-cancers revealed that
the Pb-cancer, the poorly differentiated adenocarcinoma,
and the mucinous carcinoma were each an independent
significant factor. The Pb-cancer had the highest oddsratio
for the invasion into the subcutaneous external sphincter
muscles, the intermuscular groove, and/or the ischiorectal
fossa’s fatty tissue (Table 3).

Possible Tumor Clearance by ISR and/or ESR

The complete series of 197 patients was examined patho-
logically to clarify the possibility of anus preservation.
Based on the findings of our pathologic study, in most
patients who underwent APR, the tumor could be re-
moved by ISR or ESR and be free from cancer cells at
the surgical margin of the anal canal (resection margin > 0
mm). Among 75 patients with R-cancer, 73 patients
(97.3%) had no invasion into the levator ani muscle, the
deep-superficial external sphincter muscles, the intermus-
cular groove, or the subcutaneous external sphincter mus-
cle; therefore, ISR could be indicated. For the other two
patients with invasion into the levator ani muscle or the
deep-superficial external sphincter muscles, unilateral ESR
could be indicated.

Among 58 patients with Pa-cancer, for 52 patients
(89.7%) without invasion beyond the internal sphincter
muscle, ISR could be indicated. For another five patients
(8.6%) with invasion into the levator ani muscle and/or the
deep-superficial external sphincter muscles, unilateral ESR
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could be indicated. For only one patient (1.7%) with inva-
sion into the subcutaneous external sphincter muscle, in
addition to the levator ani muscle and the deep-superficial
external sphincter muscles, neither ISR nor ESR could be
indicated.

Among 64 patients with Pb-cancer, for 33 patients
(51.6%) without invasion beyond the internal sphincter
muscle, ISR could be indicated. For 20 patients (31.3%)
with invasion into the levator ani muscle and/or the deep-
superficial sphincter muscles, unilateral ESR or extended
ESR could be indicated. In the other 11 patients (17.2%)
with invasion into the intermuscular groove, the subcuta-
neous external sphincter muscle, and/or ischiorectal fos-
sa’s fatty tissue, no anus-preserving operation could make
the resection margin free from cancer cells (Table 4).

DISCUSSION

It is extremely important to clarify the theoretical possibil-
ity of using ISR and ESR, and to pathologically demon-
strate the surgical safety of the resection margins in each
technique. According to our investigation of PubMed be-
tween 1990 and 2007, no large series of detailed pathologic
studies based on the method of step sections of a whole
tumor and the method of careful sketch diagnosis has ever
been reported. The possibility of tumor clearance was ex-
amined in the present study for ESR; however, the validity
of ESR should be verified from both oncologic and func-
tional safety because there currently are no published data.

Based on our preparation methods, we examined the
pathologic findings of a series of 197 patients that had re-
ceived APR with no preoperative treatment. A sketch diag-
nosis and studying the whole tumor, including mesorectal
fatty tissue, by step section methods gave us extremely de-
tailed pathologic information regarding such factors as ve-
nous invasion, lymphatic permeation, lymph node metas-
tasis, distal spread, and the status of the surgical resection
margin. Miles" previously pointed out that lymph node
metastasis along the levator ani muscle or in the ischio-
rectal fossa’s fatty tissue was present. However, no such
lymph node metastasis was detected in our study (data not
shown). Therefore, the possibility of this new operation

R-cancer  Pa-cancer  Pb-cancer
Procedure {n=75) (n= 58) (n=64)
ISR 73(97.3) 52(89.7) 33(51.6)
ESR 2(2.7) 5(8.6) 20(31.3)
No procedure except APR 0 1(1.7) 11(17.2)
R-cancer = distance between the lowest edge of tumor and the dentate line s
more than 2 cm; Pa-cancer = lowest edge of the tumor Is above the dentate line;
Pb-cancer = lowest edge of the tumor is at or below the dentateline; ISR = Inter-

sphincteric resection; ESR = external sphincter resection; APR, abdominoperineal
resection, The values in parentheses are percentages.
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can thus be theoretically considered from the viewpoint of
a surgical resection margin,

For adequate application of ISR or ESR methods it
is most important to determine any invasion into the
anal canal structures preoperatively. Recently, some au-
thors?®~>2 have reported that magnetic resonance imaging
was extremely valuable for predicting the extent of inva-
sion into the anal canal structures, such as the external
sphincter muscles. Moreover, careful digital examinations
under anesthesia in the operating room seem to be more
useful than any other diagnostic tools, as pointed out
by Rullier et al.” However, magnetic resonance imaging
and digital examination seem to have less significance for
diagnosis of microscopic tumor spread into the anal canal
structures.

Goligher et al.?® previously proposed a 5-cm rule for
the distal resection margin, but recently, the length of the
distal resection margin has become shorter. Some au-
thors®*?® have reported that 1 to 2 cm may be sufficient.
We have previously reported that the length of distal
spread was less than 10 mm in most rectal cancers.'®
Therefore, it might not be necessary to secure the distal
resection margin at such a long length. After securing the
distal resection margin of atleast 1 cm, the anus-preserving
operation with sphincter muscle resection is possible even
in patients with a rectal cancer invading the anal canal
structure. Regarding the radial resection margin, invasion
into the levator ani and/or the external sphincter muscles
was very rarely observed in the case of R-cancer. Holzer et
al.?¢ also reported that when the distance from the dentate
line to the tumor was longer than 2 cm, there was no infil-
tration into the external sphincter muscle. He described
that ISR could thus be performed in such cases as shown in
Figure 2A. However, in the case of Pa-cancer or Pb-cancer,
there might be a risk of residual cancer cells even if the
internal sphincter muscle is removed by the ISR method.
To make the radial resection margin free from cancer cells
in such cases, the ESR method is thus needed (Fig. 2, B or
C). A radical operation thus seems to be possible only by
the ESR method. When the tumor is fortunately confined
to the unilateral side with suspicion of invasion into the
external sphincter muscle (the situation was seen in most
tumors with invasion into the external sphincter muscles;
data not shown), then ESR should be performed for the
same side of the tumor, and ISR can be carefully applied for
the opposite side of the tumor (Fig. 2C). The recent litera-
ture on APR from Europe®”?® has indicated that the radial
resection margin on APR specimens is often positive. It has
also been suggested that this radial resection margin posi-
tivity problem for APRs is the result of dissections that take
place too close to the bowel wall, or even within the sphinc-
teric muscle, at the level of the anal canal, This situation
would be similar for this new anus-preserving surgery, in
particular, for ISR,
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In addition, in the case of Pb-cancer, the intermuscu-
lar groove is often affected by the tumor. Therefore, an-
other important point is the presence or absence of the
tumor invasion into the intermuscular groove, because
this new operation cuts the intermuscular groove open.
Fortunately, the intermuscular groove can be detected by
finger palpation, in particular, under anesthesia. Thus, it is
easy to find whether or not the tumor macroscopically in-
vades into the cut line on the intermuscular groove. When
the tumor widely extends into the intermuscular groove,
APR is necessary.

Statistically, the logistic regression analyses showed
that the tumor location of Pb-cancer, extent of distant me-
tastasis, and the tumor histology of mucinous carcinoma
were each a significant risk factor for invasion into the
levator ani and/or the deep-superficial external sphincter
muscles. Taken together with the pathologic data, ISR can
be indicated when the distance between the lowest edge of
the tumor and the dentate line is longer than 2 cm. Even if
the tumor invades into the anal canal, ISR can be indicated
for a nonmucinous tumor without distant metastasis
where the lowest edge is above the dentate line, after careful
preoperative assessment of the T factor at the level of the
anal canal. The logistic regression analysis also indicated
that the Pb-cancer and the tumor histology of poorly dif-
ferentiated adenocarcinoma or mucinous carcinoma were
each a significant risk factor, suggesting invasion of the
intermuscular groove, the subcutaneous external sphinc-
ter muscle, and/or ischiorectal fossa’s fatty tissue. Itis sug-
gested that no anus-preserving operation can be indicated
for a tumor where the lowest edge is below the dentate line
and where preoperative histology findings show a poorly
differentiated adenocarcinoma or mucinous carcinoma,
even if the intermuscular groove is macroscopically unaf-
fected by the tumor.

In the present study, the patients who underwent pre-
operative radiotherapy were excluded. In general, in Eu-
rope and the United States preoperative chemoradiother-
apy is applied for rectal cancer, and the radiotherapy may
increase the chance of anus preservation in patients with
large tumors or low rectal tumors.*® Rullier et al.*° re-
ported that preoperative chemoradiotherapy induced sig-
nificant tumor downstaging, including distal and radial
(circumferential) margins in patients with a T3 carcinoma
in the lower third of the rectum who underwent ISR. The
achievement of distal and radial negative margins by pre-
operative chemoradiotherapy may allow not only a low
local recurrence rate when ISR or ESR is indicated, but also
an increase of the indication for ISR and ESR methods.
Therefore, a similar pathologic investigation using speci-
mens resected by APR with preoperative radiotherapy may
be warranted.

In conclusion, the anus-preserving operation with
sphincter muscle resection was theoretically possible for
very low rectal cancer based on our pathologic findings in
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patients who underwent APR. In the case of R-cancer the
anus-preserving operation is possible with use of the ISR
method. In the cases of Pa-cancer, the anus-preserving op-
eration is possible with use of the ISR method in most
patients having a nonmucinous tumor without distant me-
tastasis after careful preoperative and intraoperative diag-
nosis of the T factor at the level of the anal canal. In the case
of Pb-cancer, the anus-preserving operation can be per-
formed successfully by the ISR or ESR method after an
accurate preoperative and intraoperative diagnosis for in-
vasion of the levator ani muscle, the external sphincter
muscle, and the intermuscular groove. When invasion of
the levator ani muscle and/or the deep-superficial external
sphincter muscle is not suspected preoperatively and intra-
operatively, ISR can be indicated. When tumor invades
into the levator ani muscle and/or the deep-superficial ex-
ternal sphincter muscle, the anus-preserving operation is
possible with use of the ESR method. For a tumor invading
the external sphincter muscle or the intermuscular groove
APR should be indicated. Moreover, the new anus-pre-
serving operation cannot be indicated for a tumor if the
preoperative biopsy shows a poorly differentiated adeno-
carcinoma or mucinous carcinoma, including signet cell
carcinoma, even if the intermuscular groove is macroscop-
ically unaffected by the tumor. As a result, APR may hence-
forth be considered as necessary only rarely.
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