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lower (2.1%, 1/47) than the rates previously reported.
We consider that these facts contributed greatly to
demonstrating the minimal invasiveness of LS for rec-
tal carcinoma. And the fact that WBC on postopera-
tive day 1 and CRP values on postoperative day 1 and
2 were significantly lower in the L8 group can be
regarded as objective data suggesting the minimal
invasiveness of LS.

At our institution, there has been much considera-
tion given to the technical safety of LS, and surgeons
with a thorough expertise in OS had accumulated
enough experience in LS for colon carcinoma, which is
technically relatively easy to perform. Thereafter, the
indications were expanded to include rectal carcino-
ma. As a result, LS for rectal carcinoma has been suc-
cessfully performed with significantly reduced blood
loss, earlier start of oral intake and shortened postop-
erative hospital stay, as compared to OS. At present,
the long-term oncological cutcome of LS for rectal car-
cinoma remains unclear and hence the indications for
LS for rectal carcinoma remain limited, but it may be
technically possible to gradually reduce those limits
and expand our indications.

One of the advantages of L3 for rectal carcinoma is
that by inserting a flexible scope into the narrow
pelvis to magnify the operative field, the surgeon ean
safely mobilize the rectum because of easy identifica-
tion of the loose connective tissue hetween the
mesorectum and the surrounding tissues such as the
hypogastric nerves and the pelvic nerve plexuses,
which is not always easy to recognize under direct
vision during OS. Another advantage of LS is that
everyone participating in the operation can have the
same field of view. However, there are several techni-
cal limitations in LS. It is often very difficult to occlude
and transect the bowel in LS, especially when the
tumor is located in the lower rectum. Furthermore,
lateral lymph node dissection combined with total
mesorectal excision remains the standard surgical pro-
cedure for patients with T3 and T4 lower rectal carci-
noma in Japan, and lateral lymph node dissection by
laparoscopy remain an unexplored frontier (16,20), In
particular, previous studies have reported an anasto-
motic leakage rate of 7.2 to 20% in patients who
underwent laparoscopic low anterior resection (9-15),
and some authors have recommended covering
ileostomy as a routine in this procedure (9). However,
this can deteriorate the short-term quality of life of the
patient and can also promote local recurrence in the
long term (21). Therefore, the utmost effort should be
made to avoid this complication.

At our institution, patients with low anastomosis
within lem from the dentate line, incomplete dough-
nuts with DST, and laparoscopic intersphincteric rec-
tal resection and handsewn coloanal anastomosis
underwent covering ileostomy. However, the decision
to perform protective ileostomy in this series was
based on much looser criteria than those used in OSin
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order to avoid major anastomosis complications that
could lead to permanent stoma or fatal outcorne, espe-
cially in the early LS cases involving lower rectal car-
cinoma. In the future, it may be appropriate to set the
same indications for ileostomy as in OS.

TIn sphincter-preserving surgery for rectal carcino-
ma, whether performed by LS or by OS, the procedure
for dissection and anastomosis is the phase with the
highest technical difficulty. For patients with lesions
located meore than 2cm of the distal free margin to the
dentate line with no evidence of carcinoma invasion
into the sphincters or pelvic floor, we usually perform
laparoscopic DST anastomosis. However, as we previ-
ously indicated, during LS for lower rectal carcinoma,
the closer the site of dissection of the rectum is to the
anus, the more difficult the rectal dissection technique
is, thus increasing the use of endolinear staplers need-
ed to perform the digsection. In such cases, it is impor-
tant to securely penetrate the first and second cross-
ing points using a circular stapler to prevent anasto-
motic leakage (17).

One of the distinctive points of the present study is
that only one patient underwent laparoscopic APR.

- Recently, laparoscopic ISR-CAA has been reported for

patients with lesions located in the lower rectum with
greater than 2em of distal free margin to the dentate
line (18). This technique allows a sufficient distal mar-
gin to be obtained under direct vision in order to pre-
serve the sphincter and avoid APR. As a consequence,
only one patient underwent laparoscopic APR.
Although we considered that laparoscopic ISR-CAA
was possible in that case, the patient’s choice was
laparoscopic APR.

With regard to the oncological outcome which is
the most important factor in terms of a carcinoma
surgery, recently reported results of three RCTs in
patients with colon carcinoma or upper rectal carcino-
ma indicating that the freatment outcome of LS is
equal to or better than that of OS (6-8). However,
many RCTs have excluded patients with middle and
lower rectal carcinoma because of great techmical dif-
ficulties, and there has been only case series reporting
experiences of a single or multiple institutions (2,9-
14). Further investigations based on multicenter RCT
are necessary for middle and lower recial carcinoma
cases as well.

In conclusion, the findings of the present study
demonsirated that 1S for rectal carcinoma could be
performed safely compared to OS without increased
morbidity or mortality. The radical resection of middle
and lower rectal carcinoma is a procedure that
requires advanced technical skills in O, fo say noth-
ing of LS. With improvements in technology and sur-
gical experience, the indications for this procedure are
expected to expand. However, at present, as the onco-
logical outcome remains unclear, expansion of the
indications to include advanced lower rectal carcino-
ma should proceed cautiously.
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Abstract When total mesorectal excision (TME) is accu-
rately performed, dysfunction, theoretically, does not occur.
However, there are differences among individuals in the
running patterns and the volumes of nerve fibers, and if
obesity or a narrow pelvis is present, nerve identification is
difficult. Currently, the rate of urinary dysfunction after
rectal surgery ranges from 33% to 70%. Many factors other
than nerve preservation play a role in minor incontinence.
Male sexual function shows impotence rates ranging from
20% to 46%, while 20%—60% of potent patients are unable
to ejaculate. In women, information on sexual function is
not easily obtained, and there are more unknown aspects
than in men. As urinary, sexual, and defecation dysfunction
due to adjuvant radiotherapy have been reported to occur
at a high frequency, the creation of a protocol that enables
analysis of long-term functional outcome will be essential
for future clinical trials. In the treatment of rectal cancer,
surgeon-related factors are extremely important, not only in
achieving local control but also in preserving function. This
article reviews findings from recent studies investigating
urinary, sexual, and defecation dysfunction after rectal can-
cer surgery and discusses questions to be studied in the
future.

Key words rectal cancer - urinary, sexual, defecation dys-
function - adjuvant radiothérapy - quality of life in rectal
cancer patients

Introduction

The goals of surgical treatment of rectal cancer are: firstly,
to achieve local control by complete removal of the lesion;
secondly, to preserve urinary and sexual functions; and
thirdly, to preserve anal sphincteric function if possible;
while the ultimate goal is, of course, to cure the rectal
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cancer, This article reviews findings from recent studies
investigating urinary, sexual, and defecation dysfunction
after rectal cancer surgery, and discusses questions to be
studied in the future.

Differences in treatment strategies:

In Western countries, nonanatomical dissections repre-
sented by blind hand dissection were the standard operative
procedures for rectal cancer. In consequence of this tech-
nique, rates of local recurrence as high as 30% were
reported.' In the latter half of the 1980s, total mesorecial
excision (TME), proposed by Heald et al,’ began to be
employed. This procedure, which involves dissecting the
rectum with TME under direct vision based on anatomical
indexes, came into widespread use in Western countries
during the 1990s. The first reason for the spread of its use
was the oncological superiority, as indicated by reports of
local recurrence rates as low as 4%.* The second reason was
the benefit from preserving urinary and sexual functions.
During the same period, clinical trials examining the use of
adjuvant chemoradiation were conducted, with the aim of
overcoming the high local recurrence rate.’ A notable prod-
uct that resulted from these studies is the Dutch CKVO 95-
04 TME Trial.®

In Japan, on the other hand, having been influenced by
the extended surgery for gastric cancer, leading hospitals
began to employ extended surgery for rectal cancer around
the beginning of the 1970s, thereby producing good results:
firstly, 5-year survival rates were favorable compared with
historical controls,’ and secondly, the topography of lymph
node metastases of rectal cancer was elucidated in terms of
the frequency of lateral lymph node metastases.* In
Japanese patients, body mass indexes and the rates of ath-
erosclerosis are generally lower than in Western patients;
for such physical reasons, there was no increase in morbid-
ity and mortality due to extended surgery. However, ex-
tended surgery was associated with severe urinary and
sexual dysfunction, as it involved the resection of auto-
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nomic nerves in the pelvis." At the beginning of the 1980s,
having reflected upon the previous results, researchers be-
gan to vigorously conduct basic and clinical studies to inves-
tigate the running patterns and functions of the intrapelvic
autonomic nerves; and, consequently, autcnomic nerve-
preserving surgery with lateral node dissection came into
existence.'™" The combination of TME with autonomic
nerve identification, which was subsequently proposed by
Heald and Enker, reflects the findings of research on the
pelvic autonomic nerves conducted in apan."

The gross anatomy of the autonomic nerves in the pelvis
has been almost totally elucidated. When TME is accurately
performed, urinary and sexual dysfunctions, theoretically,
do not occur. However, even with accurate anatomical
knowledge, there are differences among individuals in the
running patterns of the nerves and the volumes of nerve
fibers in each region of the pelvis; and if a factor such as
obesity or narrow pelvis is added, intraoperative nerve
identification will be difficult, possibly causing nerve injury.
If the cancer directly invades the autonomic nerves, com-
bined resection of these nerves must be performed.

Urinary function {UF)

The sympathetic nerves inhibit contraction of the detrusor
muscle and promote constriction of the bladder neck, ensur-
ing urinary continence. But there are still many questions
concerning UF; for example, to what extent the sympathetic
nerves such as the superior hypogastric nerve plexus (SHNP)
and hypogastric nerves (HN) are actually responsible for
normal urination is still unknown. On the other hand, the
parasympathetic nerves innervate the detrusor muscle and
are therefore necessary for urinary voiding. Currently, the
rate of urinary dysfunction after surgery for rectal cancer
ranges from 30% to 70%. Many factors other than nerve
preservation play a role in minor incontinence of bladder
function.'™' Loss of sympathetic innervation, which may be
the result of damage to the hypogastric nerves, may result in
urgency and stress incontinence in females. The fact that
major incontinence as a result of precise autonomic nerve-
preserving techniques was not reported indicates that sub-
stantial urinary morbidity was avoided.” Posterior tilting
of the bladder after an abdominoperineal resection (APR}
or inflammatory change in the paravesical tissues may also
cause difficulty in bladder empting.” However, urinary dys-
function after bilateral resection of the inferior hypogastric
nerve plexus (IHNP) is devastating, A surprisingly large
proportion of patients suffer various urinary tract problems
due to extended lymphadenectomy. The extent of resection
should be decided by the extent of the cancer, and routine
excision of the JHINP should not be performed.”

Sexual function (SF)

Results of studies of male SF after conventional rectal can-
cer surgery show impotence rates ranging from 20% to
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46%, while 20%-60% of potent patients are unable to
ejaculate.” These sexual dysfunctions are, of course, due
to intraoperative nerve injury. Therefore, preservation of
the pelvic autonomic nerves such as the HP and IHNP
seems to adequalely lower the incidence of sexual morbid-
ity. Havenga,"” and Enker™ reported that the use of auto-
nomic nerve-preserving pelvic sidewall dissections enabled
preservation of potency and ejaculation in 86.7% and
87.9%, respectively, of male rectal cancer patients. The re-
ports by Maas et aL."* and others'' about Dutch patients
with rectal cancer, although the number of patients was
small, are also worth paying attention to. In a pilot study,
several types of autonomic nerve-preserving techniques
were performed according to the extent of rectal cancer. Of
17 patients in whom the bilateral IHNPs were preserved, 16
(94%) maintained erectile ability. With preservation of the
SHNP, ejaculation was maintained in 90% of the patients.
These two results practically proved that when precise auto-
nomic nerve preservation is done, nearly 90% of male
sexual function can be preserved. This means that in the
treatment of rectal cancer, surgeon-related factors are ex-
tremely important, not only in achieving local control but
also in preserving function.”

In all rectal cancer patients whose SHNP was sacrified
for an oncological reason, the operation was associated with
gjaculation dysfunction. But when the THNPs are pre-
served, impotence does not occur. In other words, ejacula-
tion dysfunction results from the sacrifice of the SHNF, and
impotence results from the sacrifice of the IHNP. Another
important finding is that a 2-year follow-up with question-
naires showed that both urinary and sexual functions were
preserved unchanged compared with findings in the first
postoperative questionnaire.

In Western countries, clinical trials investigating the role
of preoperative radiotherapy (PRT) for stage T3 or more
rectal cancer were conducted and a significant effect of PRT
in preventing local recurrence was reported.”® Conse-
quently, PRT became a standard treatment for rectal cancer
in Western countries. However, is this treatment strategy
correct, as expected? The advantages and disadvantages of
radiotherapy should be discussed not only in terms of local
control but also in terms of dysfunction. The nature of
radiation damage to tissues and organs is the manifestation
of damage to lymphatic and blood vessels: tissues within the
radiation field become fibrotic, blood flow becomes im-
paired, and the functions of organs exposed to radiotherapy
deteriorate over time. These are all well-known basic facts
about radiation biology. There were reports that erectile
deficiency occurred in as many as 62% of patients undergo-
ing radiotherapy for prostate cancer.™® Thus far, there
have been only a small number of reports regarding its
negative effects; however, the number of such reports has
recently begun to increase. Heriot et al* reported that
radiotherapy had an adverse effect on the ability to have
and mantain an erection, to attain orgasm, and to be sexu-
ally active in comparison with patients undergoing surgery
alone (7.4%, 12.6%, 16.2%, and 13.7% reductions, respec-
tively, 8 months after surgery; P < 0.05). In addition, in a
report by Marijnen et al.,” the realities of sexual dysfunc-
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tion due to preoperative short-term high-dose radiotherapy
in the Dutch trial are described as follows. At 24 months,
76% of male patients without PRT and 67% of patients
with PRT who were previously active: were still sexually
active, For female patients, these figures were 90% and
72%, respectively. A negative infiuence of PRT was ob-
served in males for ejaculation disorders, with a further
deterioration over time, which can be explained by the fact
that the seminal vesicles have been irradiated and may stop
function. Irradiated men show a decrease in erectile func-
tion for up to 2 vears, suggesting late radiation damage to
the small vessels. As noted above, urinary and sexual dys-
functions due to PRT were reported to occur at a high
frequency, but the realities of dysfunctions, that last for 2
years or longer remain unclear. Furthermore, no clinical
trial has yet been conducted to investigate differences in the
dysfunctions between short-term high-dose (25Gy in five
fractions over 5-7 days) and conventional (50.4 Gy) radia-
tion therapy protocols. Therefore, the creation of a protocol
that enables analysis of long-term functional outcome will
be essential for future clinical trials.

Laparoscopic rectal surgery (LRS} is applied in the treat-
ment of rectal cancer, but there have been only a few re-
ports on functional outcomes due to LRS. The report from
the conventional versus daparoscopic-Assisted Surgery In
Calorectal Cancer (CLASICC) trial shows that LRS did not
adversely affect bladder function, but there was a trend
towards worse male sexual function. This may be explained
by the higher rate of TME in the LRS group.”® LRS, in
which the running patterns of nerves in each region can
easily be identified compared with open surgery, needs to
be further investigated in terms of functional outcomes in
the treatment of rectal cancer.

The physiclogic function of autonomic nerves in females
is considered as follows: the sympathetic nerves are respon-
sible for emissions and the rhythmic contraction of the geni-
tal ducts and organs during orgasm. The parasympathetic
nerves are responsible for increased blood flow to the va-
gina and vulva, causing vaginal lubrication and swelling of
the labia and clitoris. Hendren et al.” observed that specific
sexual problems in women were loss of libido (41%), loss of
arousal (29%), loss of lubrication (56%), lack of orgasm
(35%), and dyspareunia (46%), and they speculated that
deterioration of SF after an APR in women were due to
colostomy and radiation-induced scarring. However, in
women, information on SF before and after surgery is not
easily obtained, and there are more unknown aspects than
in men.

Defecation function {DF)

Transanal hand-sewn anastomosis and intersphincteric re-
section (ISR) have also begun to be employed for rectal
cancer within 5cm of the anal verge, which was convention-
ally considered as an indication for APR, thereby expand-
ing the indications for sphincter-preserving surgery
(SPS). ™ Ueno et al.” investigated intramural distal spread

341

using pathologic specimens obtained during APR, and re-
ported that three factors: tumor budding in the invasive
front, involvement of three-quarters or more of the circum-
ference, and type 3 gross appearance were correlated with
the frequency of intramural distal spread; hence, if none of
these factors was present, the 1-cm rule of distal clearance
can be applied. This finding provided a pathologic basis for
expanding the indications for ISR.”

A study has investigated the use of magnetic resonance
imaging (MRI) to visualize the presence or absence of tu-
mor invasion of the internal and external anal sphincters
and the levator ani muscle, for the purpose of obtaining a
basis for confirming the indications for ISR.* ISR involves
contradictory factors including: (1) compromising the
radicality of cancer surgery; (2) deteriorating DF after op-
eration; and (3) intraoperative implantation. At the same
time, it is necessary to know that the degree of technical
difficulty of ISR depends on the patient’s body shape. Large
males with well-developed muscles and obese patients with
a narrow pelvis require a deep transanal approach, which
involves a high degree of technical difficulty.

Normal DF is achieved by the neurological coordination
between reservoir and sphincteric functions (defecation re-
flex). SPS, particularly transanal anastomosis and ISR, in-
evitably involves the deterioration of reservoir function and
loss of defecation reflex. Bittorf et al™ reported that J-
pouch recomstruction enabled the improvement of DF.
However, in order to determine whether the creation of a
colonic pouch or straight coloanal anastomosis is an effec-
tive reconstruction technique for improving DF in Japanese
patients, it is necessary to conduct an investigation specifi-
cally designed for Japanese patients, because the properties
of the stool differ according to eating habits.

In two randomized studies, postoperative DF was inves-
tigated in groups who had received preoperative short-term
high-dose radiotherapy. Dahlberg et al® reported that the
number of defecation was significantly increased in the irra-
diated group. Incontinence for loose stools, urgency, and
emptying difficulties were also more frequent in that group,
compared with the surgery-alone group. On the other haad,
Marijnen et al.” reported that there was no significant dif-
ference in DF between their two groups (PRT- arm and
PRT + arm) at 24 months after surgery.

Gervaz et al.¥ investigated the impact of adjuvant
chemoradiotherapy on DF in patients undergoing J-pouch
reconstruction. In their study, incontinence to gas, liquid
stool, and solid stool were significantly more frequent in the
irradiated group. Moreover, irradiated patients reported
more frequent pouch-refated problems, such as clustering
and sensations of incomplete evacuation. Regression ana-
lysis demonstrated that radiation-induced sphincter-
dysfunction was progressive over time.

After a comprehensive evaluation of DF using a vali-
dated instrument, Temple et al® concluded that pa-
tients treated with adjuvant radiotherapy, coloanal
anastomoses, or handsewn anastomoses had significantly
worse function.

As we have seen, DF in irradiated patients is significantly
impaired, similarly to SF. The probable reasons for the
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impairment include fibrosis of the anal sphincteric muscles
or anal canal epithelium and lowered compliance of the
intrapelvic organs. Therefore, long-term observations are
required to investigate to what extent irradiation has a
negative impact on DF.

There are differences in radiation sensitivity among
organs, but radiation damage extends widely over the in-
trapelvic organs; hence, one should understand, from a
comprehensive viewpoint, that urinary, sexual, and defeca-
tion- dysfunctions reflect neurogenic, vasculogenic, and
musculogenic damage. [t can possibly be said that now is the
time to strictly limit the indications for preoperative radio-
therapy for rectal cancer to patients at high risk of local
Tecurrence.

Is sentinel lymph node {SLNS] navigation surgery
[SLNNS) effective for rectal cancer?

SLNs are the lymph nodes most likely to harbor metastasis
from a primary lesion, and SLNNS is a concept based on the
assumption that such lymph nodes exist. During this proce-
dure, SLNs are marked, using a dye and/or radioactive ma-
terial for identification, and are subsequently excised to
examine for the presence or absence of metastasis. If the
SLNs identified are found without metastasis, then the
Iymph node dissection is not performed,; if the SLNs contain
metastasis, the lymph node dissection is performed. In other
words, the sentinel node examination is an intraoperaiive
test to confirm that limited surgery or function-preserving
surgery is beneficial. For breast cancer and malignant nela-
noma, this test is effective, because SLNs are located at sites
far from the primary lesion. Conversely, the colon and the
rectum, particularly the rectum, are organs rich in lymphat-
ics, and their lymphatic pathways start just below the tumor.
For this reason, the marker is injected near the tumor site,
which then overlaps with the injected site, thus making it
difficult to differentiate SLNs from the background, and
reducing the effectiveness of the procedure. There have
been attempts to investigate SLN biopsy for digestive tract
cancer, but with sensitivity ranging from 70% to 100% and
false-negative rates of 0 to 40%, SLN biopsy loses impor-
tance as a method for selecting patients for lymph node
dissection. It can be said that the significance of SLNs rather
relies on the efficient retrieval of lymph nodes. In Western
countries, SLNNS has been applied to colorectal cancer,
with the view that the expansion of patient selection for
adjuvant therapy by upgrading stage I/IT to stage I can
benefit patients.™"

Are there true scales for quality of life {QOL)
evaluation?

It is difficult to evaluate QOL after rectal cancer surgery. In
many articles, analyses show that if there is no tumor
invasion into the anal sphincter muscles, SPS should be
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selected.” But in the Dutch trial, an analysis using health-
related QOL showed no difference in QOL between AFR
and SPS.™ To decide whether or not to perform SPS, discus-
sion with the patient and consideration of the patient’s per-
sonal situation are required. A report from Norway shows
that, with a better body image and fewer male sexual
problems, patients had a more favorable QOL after SPS
compared with that after APR; however, there was no dif-
ference in overall QOL.® Even after total pelvic exentera-
tion, even the patients with double stomas reported having
a good QOL. This may be attributable to the adaptation or
response shift seen particularly in individuals who have
overcome cancer, a disease that threatens the patient’s
life. " Thus, the question arises as to whether there really
are evaluation methods that can objectively produce an
overall QOL score. Even with the use of the randomized
controlled clinical trial, a methodology with a high level of
evidence, it is difficult to evaluate QOL studies. Is there a
difference in the basic evaluation scale between the logic of
the medical professional and the logic of patients? If
there is, medical professionals may be still at a stage where
information about QOL should be humbly learned from
patients. . .

References

i. Gunderson LL. Sosin H (1974) Area of failure found at
reoperation following ‘curative surgery’ for adenocarcinoma of the
rectum. Cancer 34:1278-1292

2. Pilipsen SJ, Heilweil M, Quan SH, et al. (1984) Patterns of pelvic
recurrence following defnitive resection of rectal cancer. Cancer
53:1354-1362

3. Heald RJ, Husband EM, Ryall DH (1982) The mesorectum in
rectal cancer surgery — the clue to pelvic recurrence? Br J Surg
69:613-616

4. MacFarlane JK, Ryll RD, Heald RJ (1993} Mesorectal excision for
rectal cancer. Lancet 341:457-460

5. (1997) Improved survival with preoperative radiotherapy in resec-
table rectal cancer. Swedish Rectal Cancer Trial. N Engl J Med
336:980-987

6. Kapiteijn E, Marijnea, CA, Nagtegaal ID, et al. (2001) Preopera-
tive radiotherapy combined with total mesorectal excision for re-
sectable rectal cancer. N Engl J Med 345:638-646

7. Moriya Y, Hojo K, Sawada T, et al. (1989) Significance of lateral
node dissection for advanced rectal carcinoma at or below the
peritoneal reflection. Dis Colon Rectum 32:307-315

8, Steup WH, Moriya Y, van de Velde (2002) Patterns of lymphatic
spread in rectal cancer. A topographical analysis on lymph node
metastases. Eur I Cancer 38:911-918

9. Scholefield JH, Steup WH (£992) Surgery for rectal cancer in
Japan. Lancet 340:1101

10. Matuoka N. Moriya Y, Akasu T, et al. (2001) Long-term outcome
of urinary function after extended tymphadenectomy in patients
with distal rectal cancer. Eur I Surg Oncol 27:165-169

11. Moriya Y, Sugihara K, Akasu T, et al. (1995} Nerve-sparing sur-
gery with lateral node dissection for advanced lower rectal cancer.
Eur J Cancer 31A:1229-1232

12. Mori T, Takahashi K. Yasuno M (1998) Radical resection with
autonomic nerve preservation and lymph node dissection tech-
niques in lower rectal cancer surgery and its results: the impact of
lateral kymph node dissection. Langenbecks Arch Surg 383:409-
415

13. Takahashi T. Ueno M. Azekura K, et al. {2000) Lateral node
dissection and total mesorectal excision for rectal cancer. Dis
Colon Rectum 43(10 Suppl):359-68



14,

15.

16.

17.

18,

19.

20.
21.

22.

24,

25.

26.

27.

28,

29.

Sato K, Sato T {t991) The vascular and aneuronai composition of
the lateral ligament of the rectum and the rectosacral {ascia. Surg
Radiol Anat 13:17-22

Leveckis L, Boucher NR, Parys BT, et al. (1995) Bladder and
erectile dysfunction before and after surgery for rectal cancer. BrJ
Urol 76:752-756

Fowler JW, Brenner DN, Moffat LEF, et al. (1978) The incidence
and consequence of damage to the parasympathetic nerve supply
to the bladder after abdominoperineal resection of the rectum for
carcinoma. Br J Urot 50:95-98

Maas CP, Moriya Y, Steup WH, et al. (2000) A prospective study
on radical and nerve-preserving surgery for rectal cancer in the
Netherlands. Eur J Surg Oncol 26:751-757

Havenga K, Enker WE, McDermott K, et al. (1996) Male and
female sexual and urinary function after total mesorectal excision
with autonomic nerve preservation for carcinoma of the rectum.
J Am Coll Surg 182:495-502

Daniel IR, Woodward 8, Taylor FGM, et al. (2006) Female uro-
genital dysfunction following total mesorectal excision for rectal
cancer, World J Surg Oncol 4:6-9

Banerjee AK (1999) Sexual dysfunction after surgery [or rectal
cancer. Lancet 353:1900-1901

Enker WE (1992) Potency, cure, and local control in the operative
treatment of rectal cancer. Arch Surg 127:13%6-1402

Maas K, Moriya Y, Kenter G, et al. (1999) A plea for preservation
of the pelvic autonomic nerves. Lancet 354:772-773

. Porter GA, Soskeine CL, Yakimets WW, et al. (1998) Surgeon-

related factors and outcome in rectal cancer. Ann Surg 227:157—
167

Beard CJ, Lamb C, Buswell L, et al. (1998) Radiation-associated
morbidity in patients undergoing small-field external beam irradia-
tion for prostate cancer. Int J Radiat Oncol Biol Phys 41:257-262
Little DJ, Kuban DA, Levy LB, et al. (2003} Quality-of-life ques-
tionnaire results 2 and 3 years after radiotherapy for prostate can-
cer in a randomized dose-escalation study. Urology 62:707-713
Heriot AG, Tekkis PP, Fazio VW, et al. {2005} Adjuvant radio-
therapy is associated with increased sexual dysfunction in male
patients undergoing resection for rectal cancer. Ann Surg 242:502—
511

Marijnen CAM, van de Velde CJH, Putter H, et al. (2003) Impact
of short-term preoperative radiotherapy on health-related quality
of life and sexual functioning in primary rectal cancer: report of
multicenter randomized trial. J Clin Oncol 23:1847-1838

Jayne DG, Brown JM, Thorpe H, et al. (2005) Bladder and sexual
function following resection for rectal cancer in randomized clini-
cal trial of laparoscopic versus open technique. Br J Surg 92:1124—
1132

Hendren SK, O'Connor BI, Liu M, et al. {2005} Prevalence of male
and female sexual dysfunction is high following surgery for rectal
cancer. Ann Surg 242:212-223

30.

31

33.

34.

3.

36.

3.

38.

39.

40.

41.

43,

d4.

345

343

Schiessel R, Karner-Hanusch J, Herbst F, et al. (1994) Inter-
sphincteric resection for low rectal tumours. Br J Surg 81:1376-
1378

Saito N, Ono M, Sugito M, et al. (2004) Early results of
intersphincteric resection for patients with very low rectal cancer.
An active approach to avoid permanent colostomy. Dis Colon
Rectum 47:459-466

2. Ueno H, Mochizuki H, Hashiguchi Y, et al. (2004) Preoperative

parameters expanding the indication of sphincter preserving sur-
gery in patients with advanced low rectal cancer. Ann Surg 239:34—
42

Urban M, Rosen HR, Holbling N, et al. (2000) MR imaging for the
preoperative planning of sphincter-saving surgery for tumors of the
lower third of the rectum: use of intravenous and endorectal con-
trast materials. Radiology 214:503-508

Bittorf B, Stadelmaier U, Goh! J, et al. (2004) Functional outcome
after intersphincteric resection of the rectum with coloanal anasto-
mosis in low rectal cancer. Eur J Surg Oncol 30:260-265
Dahlberg M, Glimelius B, Graf W, et al. {1998) Preoperative irra-
diation affects functional results after surgery for rectal cancer:
results from a randomized study. Dis Colon Rectum 41:543-549
Marijnen CAM, van de Velde CJH, Putter H, et al. (2005) Impact
of short-term precperative radiotherapy on health-related quality
of life and sexual functioning in primary rectal cancer: report of
multicenter randomized trial. J Clin Oncol 23:1847-1858

Gervaz P, Rotholtz N, Wexner SD, et al. (2001} Colonic J-pouch
function in rectal cancer patients: impact of adjuvant chemora-
diotherapy. Dis Colon Rectum 44:1667-1675

Temple LK, Bacik J, Savatta §G, et al. {2005) The development of
validated instrument to evaluate bowel function after sphincter-
preserving surgery for rectal cancer. Dis Colon Rectum 48:1353-
1365

Saha §, Dan AG, Bilchik AJ, et al. {2000) Technical details of
sentinel lymph node mapping in colorectal cancer and its impact on
staging. Ann Surg Oncol 7:120-124

Bertoglio S, Sandrucci S, Percivale P, et al. (2004) Prognostic value
of sentinel lymph node biopsy in the pathologic staging of
colorectal cancer patients. J Surg Oncol 85:166-170

Engel J, Kerr J, Schlesinger-Raab A, et al. {2003) Quality of life in
rectal cancer patients: a 4-year prospective study. Ann Surg 238:
203-213

. Guren MG, Eriksen MT, Wiig IN, et al. (2005} Quality of life and

functional outcome following anterior or abdominoperineal resec-
tion for rectal cancer. Eur J Surg Oncol 31:735-742

Sprangers MA, Schwariz CE (1999) The challenge of response
shift for quality-of-life-based clinicat oncology research. Ann
Oncol 10:747-749

Guren MG, Wiig JN, Dueland S, et al. (2001) Quality of life in
patients with urinary diversion after operation for locally advanced
rectal cancer. Eur J Surg Oncol 27:6435-651



Intersphincteric Resection in Patients
with Very Low Rectal Cancer: A Review
of the Japanese Experience

Norio Saito, M.D.,* Yoshihiro Moriya, M.D.,* Kazuo Shirouzu, M.D.,>
Koutarou Maeda, M.D.,? Hidetaka Mochizuki, M.D.,> Keiji Koda, M.D.,°
Takashi Hirai, M.D.,” Masanori Sugito, M.D.,! Masaaki Ito, M.D.,!
Akihiro Kobayashi, M.D.}

! Department of Surgical Oncology, National Cancer Center Hospital East, Kashiwa, Japan

Z Department of Surgery, National Cancer Center Hospital, Tokyo, Japan

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

g Department of Surgery, Fujita Health University, Tovoake, Japan

> Department of Surgery 1, National Defense Medical College, Tokorozawa, Japan

6Deparz‘ment of Gastroenterological Surgery, Graduate School of Medicine, Chiba University, Chiba, Japan
7 Department of Gastroenterological Surgery, Aichi Cancer Center, Nagoya, Japan

PURPOSE: This study was designed to evaluate the percent at three years, and five-year overall and disease-free
feasibility and oncologic and functional outcomes of survival rates were 91.9 percent and 83.2 percent,
intersphincteric resection for very low rectal cancer. respectively. In 181 patients who received stoma closure,
METHODS: A feasibility study was performed using 213 68 percent displayed good continence, and only 7 percent
specimens from abdominoperineal resections of rectal showed worsened continence at 24 months after stoma
cancer. Oncologic and functional outcomes were investi- closure. Patients with total intersphincteric resection dis-
gated in 228 patients with rectal cancer located <5 cm played significantly worse continence than patients with
from the anal verge who underwent intersphincteric partial or subtotal resection. CONCLUSIONS: Curability
resection at seven institutions in Japan between 1995 and with intersphincteric resection was verified histologically,
2004. RESULTS: Curative operations were accomplished by and acceptable oncologic and functional outcomes were
intersphincteric resection in 86 percent of patients who cbtained by using these procedures in patients with very
underwent abdominoperineal resection. Complete micro- low rectal cancer. However, information on potential
scopic curative surgery was achieved by intersphincteric functional adverse effects after intersphincteric resection
resection in 225 of 228 patients. Morbidity was 24 percent, should be provided to patients preoperatively. [Key words:
and mortality was 0.4 percent. During the median observa- Very low rectal cancer; Intersphincteric resection; Abdom-
tion time of 41 months, rate of local recurrence was 5.8 inoperineal resection; Coloanal anastomosis; Anal function]

L ocal control and survival for patients with rectal
cancer have been improving with the develop-
ment of surgical techniques and combined adjuvant
therapies."? The advent of mechanical low-stapling
and double-stapling techniques and sutured coloanal
Correspondence to: Norio Szito, M.D,, Colorectal and Pelvic . - . .
Surgery Division, National Cancer Center Hospital Easy, 6.5-1  2N2SLOMOsis has facilitated easier anastomosis at the
Kashiwancha, Kashiwa, Chiba 277-8577, Japan, e-mail: norsaitc distal rectum. These methods have increased the
@east.nce.gofp frequency of sphincter salvage. Nevertheless, perma-
Dis Colon Rectum 2006; 49: S13-522 t colost is still . di imately 20
DOE: 10.1007/510350-006-0598-y nent colostomy is still performed in approximately
© The American Society of Colon and Rectal Surgeons percent of patients with low rectal cancer. Abdomi-
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noperineal resection (APR) is a standard surgery for
low rectal cancers located <5 cm from the anal verge
or <2 cm from the dentate line (DL). These cancers
may be associated with iymph node metastasis along
the levator ani muscle or in the fatty tissue of the
ischiorectal fossa,” and also may have the potential
for microscopic involvement of the rectal wall below
the umor.* APR has been established as a standard
procedure in patients with lower rectal cancer.
Patients undergoing APR can experience some prob-
lems with quality of life, because permanent colos-
tomy results in psychologic and social limitations. >

In recent years, intersphincteric resection (ISR}
with coloanal anastomosis has been proposed to
avoid permanent colostomy for rectal cancers located
<5 cm from the anal verge, although these tumeors are
not generally considered for sphincter-saving proce-
dures.”™™ Several studies have reported that local
control and functional results after ISR are satisfacto-
ry. 7191 Experiences with ISR, including partial
external sphincteric resection (PESR), also have been
reported in recent studies®%; however, data remain
scarce. The rationale for ISR in patients with very low
rectal cancer is described in this review article by
using data from Japanese experiences and Western
reports, and our theoretic background is provided
based on the histologic evidence.

PATIENTS AND METHODS

Pathologic and Theoretic Background

The pathologic study was performed by a surgical
pathologist (KS) at Kurume University. In this
pathologic study of 213 surgical specimens from
APR -for lower rectal cancer or anal canal cancer
excluding anal cancer, the external sphincter muscle,
puborectalis muscle, and fatty tissue of ischiorectal
fossa were investigated for direct invasion and skip
metastasis. The entire tumor mass was sectioned at
5-mm intervals, including oral and anal parts up to
5 cm from the tumor. The same surgical pathologist
(KS) made all final pathologic diagnoses.'>!¢

Patient Population

A total of 228 consecutive patients (168 males)
who underwent ISR between 1995 and 2004 were
identified from the hospital databases, and medical
charts were retrospectively reviewed. These 228
patients recejved ISR at seven institutions in Japan

Dis Colon Rectum, October 2006

that participated in the “$tudies on preservation of
anal function for very low rectal cancer patients,”
sponsored by Grant-in-Aid 14-10 for Cancer Research
from the Ministry of Health, Welfare and Labor of
Japan. Median age was 38 (range, 27-77) years. All
228 patients displayed adenocarcinoma located <5 cm
from the anal verge.

The anal verge was defined as the terminal part of
the surgical and anatomic anal canal, The inter-
sphincteric groove (1SG) exists between the terminal
part of the internal sphincter (IS) and the subcutane-
ous part of the external sphincter (ES). Exact level of
the lower edge of the tumor from the anal verge was
assessed and measured by digital examination and
endoscopy. All umors found infiltrating the rectal
wall on digital examination, computed tomography
(CT), magnetic resonance imaging (MRI), or endo-
rectal wlirasonography (US) were eliminated from
consideration for local excision. Patients were classi-
fied according to International Union Against Cancer
(UICC) standards'” after preoperative diagnosis using
CT, MRI, US, colonoscopy, chest radiography, and
biopsy.

An exception to selection of ISR was made if
malignant infiltration of other organs or of the
striated muscles of the pelvic floor (such as levator
ani muscle or external sphincter) was suspected, if
tumors displayed low differentiation on histopathol-
ogy, or if preoperative anal function demonstrated
marked insufficiency. Patients with synchronous
metastases also were excluded from ISR. These
patients were treated by using conventional APR. In
the present study, ISR was performed mainly in very
low rectal cancer patients with T3, T2, or T1 (massive
invasion of the submucosa) disease lying <5 cm from
the anal verge. All resected specimens were exam-
ined to determine macroscopic and microscopic
surgical margins (distal and radial). Postoperative
mortality and morbidity, local control, and survival
also were investigated.

Surgical Technique and Classification

ISR was performed according to the methods
previously reported by Schiessel et al” and
others.’®'%!> The surgical technique included both
abdominal and perianal approaches. Abdominal
dissection was performed first. Total mesorectal
excision (TME) with lateral node dissection was
undertaken. During the abdominal approach, the
autonornic nerve system was preserved to the fullest
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extent possible, using Japanese methods previously
described.® 22 The rectum was mobilized carefully
as low as possible to the pelvic floor io facilitate the
perianal approach. The IS was then exposed and
circumferentially divided from the puborectalis mus-
cle and ES. During these procedures, the tumor was
evaluated through gentle palpation by the surgeon.
If umor had invaded beyond the rectum into the
puborectalis muscle or ES at the anorectal junction
or anal canal, the puborectalis muscle was resected
and fatty tissue of the ischiorectal fossa was vi-
sualized. ISR plus PESR was performed in those
patients.

After the abdominal approach, perianal resection
was performed. Circumnferential incision of the mu-
cosa and IS was inidated 1 to 2 cm distal to the
tumor. The anal orifice was closed by pursestring
suture to avoid spread of tumor cells during perianal
opt:rattion.12 Once the intersphincteric space was
entered, careful dissection continued upward be-
tween the smooth and striated sphincters under
constant guidance by the abdominal surgeon.

ALTERNATIVE TO APR FOR VERY LOW RECTAL CANCER $15

Total ISR involved complete excision of the IS for
tumors spreading to or beyond the DL. The distal
cut-end line was at the ISG. Total ISR was unneces-
sary in patients with tumor located 22 cm from the
DL. Those patients underwent subtotal ISR. The distal
cut-end line was between the DL and I3G, and the
DL was included in the resected specimen. In
patients with tumor located from >2 to 3 cm from
the D, the distal cut-end line was just on or above
the DL. This procedure, partial ISR, sometimes
includes conventional coloanal anastomosis proce-
dures. When patients displayed mumor invading the
ES, ISR plus PESR was performed. At least the
subcutaneous part of the ES was preserved in these
patients. 1SR was classified into four types: total ISR;
subtotal ISR; partial ISR, and ISR + PESR (Fig. 1).

After specimen removal and generous irrigation of
the pelvic cavity, the sigmoid colon was pulled down
and coloanal anastomosis with or without colonic
pouch was made according to the method described
by Parks.?® Anastomoses were performed by using
perianal manual suturing in all patients.

Deep part
Superficial part JE §

«— Subcutaneous

part
CLM : Conjoined Longitudinal
a : Total ISR ISG : Imtersphincleric groove
b : Subtotal ISR LAM :Levalor ami musele
¢ ISR + PESR s : Tniernal sphincter
Y I A ES  :External sphincter
T DL : Denate Line
Type of ISR Anastomotic line Sacrificed sphincter
Just on DL or within 1cm oral side .
Partial Partial IS
from DL
Subtotal Between DL and ISG Almost all of IS Figure 1. Resecting lines in inter-
. . sphincteric resection (ISR) ate
Total IS without or with N >
Total Just on ISG i ilustrated. PESR=partial external
partial ES

sphincteric resection.
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Finally, a diverting stoma using terminal ileum or
transverse colon was established. This stoma was
closed at three to six months postoperatively.

Adjuvant Therapy

Preoperative radiochemotherapy was performed
in 57 patients with T3 tumors who agreed to pre-
operative adjuvant therapy at the National Cancer
Center Hospital East (NCCHE), National Defense
Medical College, or Chiba University. Other patients
underwent surgery alone, because preoperative radio-
chemotherapy for resectable rectal cancer is not
stanidard in Japan. The 44 patients from the NCCHE
received 45 Gy during a five-week period, followed
by operation two weeks later. In addition, continuous
infusion of S-flurouracil (250 mg/m?%/day) was ad-
ministered tc these patients during radiotherapy
1o increase radiotherapeutic efficacy. Although re-
valnation using CT, MRI, US, and colonoscopy was
performed in these patients after completion of
preoperative radiochemotherapy, all patients under-
went ISR. Most patients with Stage Il wumor (pTNM
pathologic classification) received postoperative che-
motherapy with S-fluorouracil and folinic acid, or
tegaful uracil, or others for six months or more.

Follow-Up and Functional Assessment

Pollow-up examinations were performed every
three months for two years postoperatively, and
subsequently every six months. Examinations includ-
ed clinical, laboratory (including tumor markers,
such as carcinoembryonic antigen and carbohydrate
antigen 19-9), and radiologic (abdominal and pelvic
CT and chest radiography) investigations.

Functional outcomes also were assessed at the
same time by using our functional questionnaire.
This funciional questionnajre asked about stool
frequency (number of bowel movements per 24
hours), feces and flatus discrimination, urgency
(ability to defer stool evacuation for >15 minutes),
fragmentation (2 evacuations in 1 hour), soiling
during the day and night, use of pads, use of
medications, and alimentary restriction. Incontinence
was assessed by using the continence scores of both
the Jorge and Wexner,?* and classification by Kirwan
et al® :

Median follow-up was 41 (range, 10-84) months.
No patients were Jost to follow-up, and 57 percent of
patients were observed for >36 months,
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Statistical Analysis

Overall survival (08) and diseasefree survival
(DFS) were calculated by using Kaplan-Meier meth-
ods. Duration to final follow-up evaluation, treatment
failure, or death was measured from the date of rectal
resection. Assessment of local recurrence was evalu-
ated by using a cumulative local disease-free survival
curve. Assessment of recurrence and survival was
performed in patients with microscopically curative
surgery.

RESULTS

Pathologic Validity

Pathologic study of the 213 surgical specimens
from APR for lower rectal cancer or anal canal cancer
(excluding anal cancer) revealed neither direct
invasion nor skip metastasis in subcutaneous exter-
nazl sphincter muscle or fatty tissue of the ischiorecal
fossa; however, spread of cancer to the deep and
superficial ES muscles or puborectalis muscle was
observed in 14 percent. Curative operation was thus
accomplished by using ISR in 86 percent of patients
undergoing APR. When wumor invasion exceeds the
1S at the surgical anal canal, safe surgical margins can
be obtained using ISR with combined resection of
the deep and superficial ESs. Complete radical
surgery can theoretically be accomplished even if
subcutaneous ES muscle is not resected.

Population

The study was comprised of 228 patients with very
low rectal cancer (including surgical anal canal
cancer) who underwent ISR between 1995 to Octo-
ber 2004. Tumor characteristics and surgical proce- -
dures are shown in Table 1. Median lower edge of
the tumor was 3.4 (range, 2-5) cm from the anal
verge. Tumor staging was T3 tumor (n =~ 103), T2
tamor (n = 78), or T1 (n = 46). Surgical procedure
was subtotal ISR in 124 patients, total ISR with or
without PESR in 69 patients with tumor located < 2
cm from the anal verge, and partial ISR in 35 patients.
These procedures were decided according to tumor
localization. All patients underwent coloanal anasto-
mosis by manual suiuring. Anastomosis involved a
colonic J-pouch (nn = 51), coloplasty (n = 25), side-to-
end anastormosis {n = 5), or straight anastomosis (o =

147).
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~ Tabled. patients (4 percent), additional surgery, such as APR
Patients Undergoing (SR or Hartmann’s operation, was required because of
{n = 228) postoperative massive hemorrhage, colon necrosis,
Age (yr) 58 (27-77) or anastomotic insufficiency. Surgery-related death
_I}_ﬂale/femaie ratio 168/60 occurred in one patient (0.4 percent) who experi-
umor : .
Distance from anal verge (cm) 3.4 (2-5) ence.d a brealkdown of ‘colomc TT'I_DOUCh anfi dxef:l' of
Clinical stage sepsis. No differences in morbidity were identified
™ 46 between the radiochemotherapy and surgery-alone
% B e
T4 1 )
Procedure Pathologic Findings
Partial ISR 35
Subfotal ISR 124 Radical resection of the tumor was achieved in all
Total ISR (with or without PESR} 69 228 patients. Surgery was judged as microscopically
Morbidity rate 24 percent s . .
(55/228) curative in 225 patients (98.7 percent) who displayed
Mortality rate 0.4 percent adequate cancer-free margins (distal and radial).
(1/228) Unclear surgical margins were noted in three patients

ISR = intersphincteric resection; PESR = partial exter-
nal sphincteric resection.

Data are medians with ranges in parentheses or
numbers of patients.

Fifty-seven patients received preoperative radiochemo-
therapy.

Morbidity and Mortality

Postoperative complications occurred in 55
patients (24 percent), including anastomotic leakage
(n = 23), pelvic infection and abscess (n = 10),
anastomotic stenosis {n = 7), colonic ischemia and
necrosis (n = 4), anovaginal fistula (n = 3), postop-
erative bleeding (n = 3), mucosal prolapse {n = 3),
and postoperative ileus (n = 2). In 9 of these 55

100

sor Disease-free survival

i)
-

Survival (34)
=3

20¢

0

0 iz 24 36 48 60 i
Months

with Type 3 tumor, because microscopic vessel
involvements were observed very near to the surgical.
margins. These three patients were excluded from
assessments for recurrence and survival, although
none of these patients received additional surgery,
such as APR, because obvious positive margins were
not identified. Follow-up was performed as usual.

Recurrences

During the median observation time of 41 months,
30 of 225 patients developed recurrence. These
recurrences comprised lung metastasis (n = 11), liver
metastasis (n = 11), local recurrence including
regional lymph node metastasis (n = 8), inguinal
lymph node metastasis (n = 4), bone metastasis

W= Local disease-free survival
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g 60§
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Figure 2. Overall survival was 91.9 percent and disease-free survival was 83.2 percent at five years. Acceptable local

control also was cbtained.

350



518 SAITO ET AL

Dis Colon Rectum, October 2006

Table 2,
Functional Results After Stoma Closure
(n =181)
3 Months 6 Months 12 Months 24 Months
Continence

Wexner score (n= 110) 1717 1.2+ 4 84145 7.8+ 4.2%
Kirwan classification

| Perfect i7 19 36 36

11 Incontinence of flatus 11 12 16 32

I Occasional minor soiling 45 51 36 25

IV Frequent major seiling 18 16 12 7

V incontinent (required colostomy) 8 2 0 0

ISR = intersphincteric resection, .
Data are means * standard deviations or percentages.

* Partial ISR (mean, 6); subtotal ISR (mean, 7.8); total ISR with or without partial external sphincteric resection

{mean, 11.1),

(n = 1), and abdominal wall metastasis (n = 1). In
seven of eight patients with local recurrence, recur-
rence occurred in lateral nodes™® % located between
the pelvic plexus and lateral pelvic wall, or in the
tissue surrounding the extemnal iliac artery. Local
recurrence in one patient occurred jn the prostate
with multiple lung metastases. Patients with liver or
lung metastasis alone received curative partial hepat-
ic or lung resection (o = 9). Patients with regional or
inguinal lymph node metastasis also received lym-
phadenectomy (n = 4). Cumulative local recurrence
raie was 5.8 percent at three years and 6,7 percent at
five years (Fig. 2). No patents displayed anastomotic
recurrence, No differences in recurrence rate or site
were noted between preoperative radiochemother-
apy and surgery-alone groups, although median
observation time was shorter in the preoperative
radiochemotherapy group (26 months) compared
with the surgery-alone group.

Survival

A total of 18 patients died, with 16 deaths from
distant metastasis. OS was 91.9 percent at five years,
and DFS was 83.2 percent at five years (Fig. 2). No
significant differences in OS or DFS were identified
between preoperative radiochemotherapy and sur-
gery-zlone groups at three years (DFS: 75.1 vs. 858
percent).

Functional Outcome

Of 219 patients excluding patients with additional
surgery, such as APR or Hartmann’s operation, 181
received diverting stoma closure at 2 median of five

(range, 3-24) months postoperatively. Stoma closure
is planned for 30 patients. Conversely, no plan for
stoma closure was made in eight patients because of
anal dysfunction (o = 3), early-phase recurrence (n =
3), or anovaginal fistula {n = 2). Continence status is
shown in Table 2. Although only 30 percent of
patients displayed good continence (Kirwan’s Grade
1-11) at six months after stoma closure, 68 percent of
patients showed good continence at 24 months after
stoma closure. Worsened continence was observed
in only 7 percent of patients.

Wexner score was investigated sufficiently in 310
patients, with scores of 11.2 + 4 at six months after
stoma closure, 8.4 £ 4.5 at 12 months, and 7.8 £ 4.2 at
24 months. Anal function improved monthly until 24
months after stoma closure. However, day or night
scilings were sometimes observed at 24 months after
stoma closure in patients with total ISR. Mean
Wexner score at 24 months afier stoma closure was
6 in the partial ISR group, 7.8 in the subtotal ISR
group, and 11.1 in the group that underwent total ISR
with or without PESR. Although no significant differ-
ences in Wexner score were apparent between
partial and subtotal ISR groups, patents who under-
went total ISR with or without PESR exhibited
significantly worse continence than those with partial
or subtotal ISR (Wexner score, 11.1 z5. 6 and 7.8,

. respectively; P < 0.05).

DISCUSSION

The general consensus is that most rectal cancers
<5 c¢m from the anal verge or <2 cm from the dentate
line are treated by using APR. In recent years,
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however, the need for a margin of >2 cm margin has
been challenged, and a distal margin of 1 to 2 cm is
now considered sufficient in most instances. Sphinc-
ter-saving operations, such as ultralow and conven-
tional coloanal anastomosis for cancer of the lower
third of the rectum, have been reported by special-
ized teams, with local recurrence rates of 4 1o 13
percent.?4%1 Although ulralow and coloanal anasto-
mosis have been associated with some controversial
functional results, patients without permanent stoma
have been widely accepted as displaying better
quality of life. However, most tumors in these studies
have been located >5 c¢cm from the anal verge. In
more recent years, ISR with coloanal anastomosis has
been reported for rectal cancer located <5 ¢m from
the anal verge by a few specialized teams.”*?
However, some fears of oncologic results and poor
anal functions have been noted, as patients display
reduced surgical margins compared with APR and
the internal sphincter is removed.

This study was designed to investigate the patho-
logic evidence and oncologic and functional results
of ISR. In the present series, tumors were located <5
cm from the anal verge. All these patients would
have required APR if treated using standard proce-
dures. According to pathologic examination using
resected specimens from APR in this study, curative
operation can be accomplished by ISR in almost all
patients undergoing APR. In faci, 225 of 228 patients
(98 percent) who underwent ISR were considered to
display histologically curative results. These results
demonstrate the pathologic appropriateness of ISR
and the possibility of preserving anal function during
the surgical treatment of very low rectal cancers.

Rullier et al.'® reported 92 rectal carcinomas at
3 cm from the anal verge, finding that the distal
resection margin was 2 c¢m and negative in 98
percent of cases. They also reported that median
circurnferential margin was 5 (range, (~15) mm and
positive (<1 mm) in ten cases (11 percent), These
results show that radical tumor resection can be
achieved by ISR procedures in almost zll patients
with very low rectal cancer.

Morbidity in our study was relatively high, with 55
of 228 patients (24 percent) experiencing complica-
tions, aithough the rate of serious complications was
low. Our findings do not differ from those of other
reports. Rullier et al'® reported similar results,
with a morbidity rate of 27 percent, whereas
Schiessel et al” described a rate of 184 percent
(7/38 patients). Unfortunately, one procedure-related
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death occurred in the present study. Morbidity rate
was particularly high in the first half of our study,
although no changes in surgical technique were
enacted during this period. Carefu] treatment and
skillfulness in this procedure are needed for these
patients if surgery-related complications are to be
kept at a minimum.

Although an increase in local recurrence was
feared in ISR because of reduced surgical margins
compared with APR, cumulative five-year local
recurrence rate was 6.7 percent in this series. All
local recurrences in this study were outside the
normal TME planes. These recurrences would not
have been prevented using standard APR and
seemed to result from inadequate lateral node
dissection. Rullier et al'® reported that 1 of 58
patients (2 percent) developed local recurrence
during a median observation of 40 months. Schiessel
et al’ reported that 4 of 38 patients (10.5 percent)
exhibited local recurrence during a median follow-
up of three years. Local contro} in this study does not
differ substantially from rates in these other reports.
These results demonstrate that acceptable local
control can be obtained by using ISR procedures.
However, two of three patients with unclear surgical
margins in this study developed local recurrence
with distant metastases during a median observation
of 28 months. Achievement of complete microscopic
resection seemns important for local control. The five-
year overall survival rate in our series was 91.9
percent, whereas the five-year disease-free survival
rate was 83.2 percent. Rullier et al.*® reported similar
results, with an 81 percent five-year survival rate.
Conversely, data for APR patienis who underwent
surgery in our seven institutions during the same
time period showed that APR patients displayed
tumors with the same background compared with
patients who received ISR, with 2 median five-year
DES of 65.1 (range, 63.6-70) percent, and median
five-year local recurrence rate was 10 (range, 3-19)
percent. These data led us to consider the oncologic
results of ISR obtained in this study as acceptable.
The limit for ISR procedures seems 1o be circumfer-
ential clearance, rather than distal.

Some fears were held for functional outcomes after
ISR procedures, because loss of the rectum and IS
may induce anal dysfunctions, such as stool frequen-
cy, urgency, fragmentation, soiling, and fecal incon-
tinence.'**? Approximately 30 to 60 percent of low
colorectal or coloanal anastomoses induce functionat
disturbances collectively termed anterior resection
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syndrome.?*®” Most authors believe preservation of
the whole anal sphincter and mucosa is crucial for
maintenance of good continence. APR thus repre-
sents a standard surgery when distance between the
lower edge of the tumor and the anal ring is <2 cm.*®
However, in this study, 93 percent of patients showed
good or relatively good continence (Kirwan’s Grade
1-111) at 24 months after stoma closure. Mean
Wexner score was 7.8 at 24 months after stoma
closure. Bretagnol et @/** and others have reported
similar results.”*>?? However, seven patients dis-
played worsened continence. In addition, three
patients could not undergo closure of the diverting
stoma because of anal dysfunction. Purthermore,
patients who underwent total ISR with or without
PESR dispiayed significantly worsened continence
compared with partial and subtotal ISR groups in our
experience. Information on the potential functional
adverse effects afier total ISR should be provided 1o
patients preoperatively.

Fecal incontinence afier ISR is primarily caused by
anal-sphincter insufficiency. Physiologic studies have
shown that removal of the internal anal sphincter is
associated with a significant decrease in resting
pressure.”'%? Anal sphincter insufficiency also may
be caused by injury of the external anal sphincter
during ISR. Purthermore, neorectal insufficiency may
facilitate fecal incontinence, as demonstrated by
randomized studies comparing straight and J-pouch
coloanal anastomoses.**®% Anal functions in ISR
procedures need to be investigated to compare
straight, J-pouch, and transverse coloplasty coloanal
anastomoses. More careful intraoperative manage-
ment, additional surgery, such as colonic pouch,
biofeedback weatment, and careful patient selection
may facilitate improved outcomes in terms of anal
function.

CONCLUSIONS

Cuzability with ISR procedures was verified histo-
logically in patients with very low rectal cancer.
Acceptable oncologic and functional results were
obtained by using ISR procedures in patients with
very low rectal cancer <5 cm from the anal verge.
These procedures can be recommended for APR
candidate patients; however, information on poten-
tial functional adverse effects after ISR should be
provided to patients preoperatively.

Dis Colon Rectum, October 2006
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The Risk of Multiple Primary
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PURPOSE: With advances in diagnostic techniques and
treatment modalides, the number of patients identified
with colorectal carcinoma who develop multiple primary
malignagncy during longterm follow-up has been increas-
ing. We investigated multiple primary malignancies occur-
ring in 4 large number of colorectal carcinoma patients
who had undergone surgery in the 1980s at our institution.
METHODS: A total of 1,304 Japanese patients with
colorectal carcinoma treated between January 1980 and
December 1989 were prospectively followed to investigate
the situations in which multiple primary malignancies
occurred. To determine whether the incidence of multiple
primary malignancies in this series was higher than
expected, we calculated the expected numbers of carcino-
ma occurrences and evaluated these findings by exact
binomial test. RESULTS: The median follow-up period was
95 months. The incidence of multiple primary malignancy
was 18.7 percent (143/765) among males and 14.7 percent
(79/539) among females. The most common site of
maultiple primary malignancy among males was the stom-
ach, followed by the lung, prostate, larynx, liver, esopha-
gus, and urinary bladder. The most common site among
females was the uterus, followed by the stomach, breast,
and liver. The sites that showed a higher incidence of
multipte primary malignancy than the expected value were:
the prostate, larynx, urinary bladder, oral cavity/pharynx
and thyroid among males, and the uterus and oral cavity/
pharynx among females. CONCLUSIONS: Fifteen to 20
percent of Japanese colorectal carcinoma patients experi-
enced multiple primary malignancies. Postoperative long-
term screening methods should be established considering
the actual occurrence numbers and risk rate of multiple
primary malignancies in addition to metachronous colorec-
tal carcinoma. {Key words: Colorectal carcinoma; Multiple
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carcinoma occurrences]

he incidence rates of each organ carcinoma vary

with the times, racial or ethnical groups, and
countries. In terms of age-adjusted incidence rates in
Japan, a recent report showed that the most common
carcinoma among males is gastric carcinoma, fol-
lowed by colorectal carcinoma and lung carcinoma;
and the most common carcinoma among females is
colorectal carcinoma, followed by breast carcinoma
and gastric carcinoma.’ Among those carcinomas, the
incidence of colorectal carcinoma is rising among
both males and females. With advances in diagnostic
techniques and treatment modalities, the outcomes
of colorectal carcinoma treatment have improved,
whereas the number of patients who develop
multiple primary malignancy during long-term fol-
low-up has sirmultaneously increased. However, with
regard to the incidence of concurrent colorectal
carcinoma and multiple primary malignancy in
Japanese patients, many previous reports have
merely indicated the number of concurrences, and
few reports have described the incidence of the
concurrences in relation to patient age and follow-up
period,*

Taking patient age and follow-up period into
consideration, we investigated the situations in
which muliiple primary malignancies occurred dur-
ing long-term follow-up of a large number of
colorecial carcinoma patients who had received
treatment in the 1980s at our institution. This paper
reports the findings of the investigation.
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PATIENTS AND METHODS

A total of 1,304 Japanese patients underwent
colorectal carcinoma surgery at our institution be-
tween January 1980 and December 1989, and patient
information and follow-up data were prospectively
collected and added to the department database. In
terms of follow-up, we routinely conducted periodic
checlk-ups for the recurrence of colorectal carcinoma
until the fifth postoperative year. No routine exami-
nations were performed for multiple primary malig-
nancies. Multiple primary malignancies were
confirmed only when patients with multiple primary
malignancies were diagnosed or treated at our
institution, or documentation from other hospitals
was obtained. The follow-up periods was defined as
the interval between the date of surgery for colorec-
tal carcinoma and the date at which information
regarding the occurrence or absence of multiple
primary malignancies was confirmed. We defined
metachronous and synchronous carcinomas accord-
ing to the criteria used by Warren and Gates®
synchronous carcinoma was defined as tumors
detected after an interval of less than one year, and
metachronous carcinoma was defined as tumors
detected after an interval of one year or longer.
Fifteen patients with familial adenomatous polyposis
were excluded, but six patients with hereditary
nonpolyposis colorectal carcinoma (HNPCC) were
included in this study.

Statistical Analysis

To determine whether the incidence of multiple
primary malignancies in this series was higher than
the average incidence in Japan, we calculated the
expected numbers of carcinoma occurrences by
gender and wumor site for each of the following three
periods: 1) from the date of birth to the date of
surgery, 2) from the date of surgery to the final date
of confirmation of survival, and 3) from the date of
birth to the final date of confirmation; then we
compared those expected numbers with the ob-
served numbers.

The expected numbers of carcinoma incidences
were computed by summing the cumulative risk of
developing carcinoma for each patient during the
period; those numbers were calculated based on the
age-specific and gender-specific carcinoma incidence
rates in Japan.'” For example, the cumulative risk of
stomach cancer from the date of surgery (1985) to
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the final date of confirmation of survival (1995) for a
ferale patient aged 60 years at surgery was obtained
by the sum of the incidence rates of stomach cancer
for females aged G0 years in 1985, that for females
aged 61 years in 1986, . . ., and that for females aged
70 years in 1995, In the case of a period of less than
one year, the probability was obtained by multiply-
ing the incidence rate by the number of days per
365.25. The methods of estimating cancer incidence in
Japan and their limitations have been explained in
previous reports, and corrections were applied to
minimize any possible bias.”” The cancer incidence
rates after 2000 and before 1974 were assumed to be
equal to those of 1999 and 1975, respectively, because
data before 1974 and after 2000 have not been
published. The two-tail P value was calculated exactly
based on binomial distribution {exact binomial test).
Clinicopathclogic parameters, such as gender, age,
location of tumor, Dukes stage, and presence or
absence of adjuvant treatment were compared by
using Student’s f-est or the chi-squared test where
appropriate. P < 0.05 was considered significant,

RESULTS

Patient Characteristics

The follow-up periods for all patients ranged from
1 10 269 {median, 93) months. The mortality rate for
male patients was 51.9 percent (397/763), and that
for female patients was 41.7 percent (225/539). The
patient demographics are summarized in Table 1.
The incidence of multiple primary malignancy was
18.7 percent (143/765) among males and 14.7
percent {79/539) among females, showing no differ-
ence between the two groups (P = 0.0614). A
comparison between patients with only colorectal
carcinoma (Q) and patients with multiple primary
malignancies (M) demonstrated that the mean age at
the onset of colorectal carcinoma was significantly
higher in the M group among both males and
females (P < 0.0001, P = 0.0008, respectively). With
regard to the locations of colorectal carcinoma, the
proportion of M was significantly higher among male
colon carcinoma patients (Z = (.0002), but there was
no difference among females (P = 0.6277). Patients
with a more advanced Dukes stage had a significant-
ly lower proportion of M in both males and females
{P < 0.0001, P = 0.0049, respectively). With regard to
adjuvant treatment, 37 patients underwent adjuvant
radiotherapy and no patients developed subsequent
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Table 1.
Characteristics of the Patients
Male (n = 765) Female (n = 539)
Only Celorectal  Multiple Primary  Only Colorectal  Mulfiple Primary
Carcinoma Malignancies Carcinoma Malignancies
Variable (n = 622) (n = 143) (n = 460) (n=79)
Mean age at surgery for colorectal 58.9% 652 58.4° 63.27
carcinama {(yr)
Synchronous 67.5 675
Metachronous—colorectal
carcinoma preceding
Age at colorectal carcinoma {yr} 61.2 59.4
Age at multipie primary 69.6 67.1
malignancies (yr)
Metachronous~multiple primary
malignancies preceding
Age at multiple primary 58.1 53.5
malignancies (yr)
Age at colorectal carcinoma {yr) 67.4 64.8
Location®
Colon 27° a7° 22g° g7
Rectum 34g° 55° 20g¢ 424
Dukes stage
A 105° 41° 86" 17
B 177° 4g° 110 31!
C 194° 33° 142f 2of
D 146° 20° 122 gf
2P < 0.0001;
bP = 0.0008;
°P = 0.0002;
9P = 0.6276;
®P < 0.00071;
P =0.0049.

9Five patients with synchronous or metachronous carcinoma of the colon and rectum were excluded from the
analysis.

Table 2.
Observed and Expected Number of Multiple Primary Malignancies in Males {n = 143)
Total No. Multiple Primary Malignancies Colorectal Carcinoma
of Malignancies Preceding and Synchronous Preceding
Site Obs Exp P Value Obs Exp P Vaiue Obs Exp P Value
Stomach 59 54.7 0.5277 37 334 0.8596 22 20.9 0.7395
Lung 25 22.9 0.5957 13 10.2 0.0063 12 12.3 1
Prostate 12 55 0.0144 1 1.7 <0.001 13 3.6  0.0013
Larynx 1 21 <0.001 8 1.2 0.0066 3 1 0.0735
Liver 10 14 0.3441 3 6.9 0.2435 7 7 1
Esophagus i0 6.1 0.1468 5 3.2 0.0156 5 2.9 0.2198
Urinary bladder 10 4.9  0.0361 7 2.3 0.0283 3 26  0.7475
Oral cavity/pharynx 7 2.8 0.0274 4 1.6 0.0217 3 1.3 0.1412
Malignant lymphoma 5 3.7 0.4248 3 21 0.4786 2 1.5 0.6642
Kidney 4 2.8 0.372 2 1.3 0.0428 2 1.5 0.6643
Skin 4 1.7 0.093 4 0.9 Q.5772 0 0.8 1
Pancreas 3 5.8 0.3958 1 2.9 0.7657 2 2.8 1
Thyroid 3 0.6 0025 3 0.3 0.2849 0 0.3 1
Other 6 1 5
Total 169 g2 77

Obs = observed; exp = expected.

358





