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ABSTRACT A cohont of patients operated at the
National Cancer Center Hospital in Tokyo for rectal car-
cinoma, at or below the peritoneal reflection. was reviewed
retrospectively. The purpose was to study the risk factors
for local relapse and the patterns of local recurrence. Three
hundred fifty-one patients operated between 1993 and 2002
for rectal carcinoma, at or below the peritoneal reflection.
were analyzed. One hundred forty-five putients. with pre-
operatively staged T1 or T2 wmors without suspected
lymph nodes, underwent total mesorectal excision (TME)
Lateral lymph node dissection (LLND) was performed in
suspected T3 or T4 disease, or when positive lymph nodes
were seen; 73 patients received unilateral LLND and 133
patients received bilateral LLND. Of the 351 patients 6.6%
developed local recurrence after 5 years. TME only
resulted 1in 0.8% S-year local recurrence. In lymph-node-
positive patients, 33% of the umlateral LLND group had
local relapse, significantly more (p = 0.04) than in the
bilateral LLND group with 14% local recurrence. Local
recurrence in the lateral, presacral, perineal, and anasto-
motic subsites was lower in the bilateral LLND group as
compared with in the unilateral LEND group. We conclude
that, in selected patients, surgery without LLND has a very
low local recurrence rate. Bilateral LLND 18 more effective
i reducing the chuance of local recurrence than unilateral
LLND. Either surgical approach. with or without LLND,
requires reliable imaging dunng work-up
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For rectal cancer, surgery is the principal treatment in
order to cure. Total mesorectal excision (TME) removes
the primary wmor with its surrounding mesorectum as an
intact package, preventing residual tumor cells in the
mesorectum from developing into locul recurrence. © In
advanced lesions neoadjuvant (chemoiradiotherapy can
downstage tumors, but good surgical quality is still
essential in order 1 achieve 1ol clewrance of tumor
cells.

The Japunese concept of surgical treatment of rectal
cancer has evolved from anatomical studies in which
three lymphatic flow routes were identified. " The upper
route is along the supenor rectal artery to the inferior
mesentenc artery: the lateral route reaches from the
middle rectal artery to the internal iliac and obturator
basins. and the downward route extends to the inguinal
lymph nodes. The upper and lateral routes were shown to
be the main two routes of rectal cancer spread. with the
peritoneal reflection as the limitation between the two
lymphatic ar - Consequently, lateral lymph node dis-
section (LLND) was developed in Japan in order to resect

the tumor with the primary locoregional Iymph node
basins beyond the mesorectal plane.” LLND has resulied
in better survival and lower recurrence rates than con-
ventional surgery.”

A problem is that the lateral lvmph node routes are
anatomically close to the pelvic autonomic nerve plexus,
requiring challenging surgery to preserve these during
LLND." In order to prevent damage to autonomic nerves,
nowadays casc-oriented policy is practised in Japan,
adopting LLND only in advanced disease at or below the
peritoneal reflection.

The aim of this study is to evaluate the treatmem of
rectal cumcer between 1993 and 2002 at the National
Cancer Center Hospital (NCCH), looking at patterns of
local recurrence and the risk factors for local recurrence
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PATIENTS AND METHODS
Patients

From 1993 10 2002, 923 patients were operated for
confirmed primary adenocarcinoma of the rectum at the
National Cancer Center Hospital (NCCH) in Tokyo. Sur-
gery was performed according to the guidelines of the
Japanese Research Society for Cancer of the Colon and
Rectum.'"'” The rectum was defined as located below the
lower border of the second sacral vertebra. The peritoneal
reflection 15 the most important landmark in defining the
location of the tumor, and low rectal carcinoma is defined
as a mor of which the major part is located at or below
the reflection.'”’

For this analysis the following patients were excluded:
metastasis at the time of surgery (n = 134) and in sit
carcinoma (n = 22). Of the remaining 767 patients, only
patients with rectal carcinoma at or below the peritoneal
refection were selected, resulting in 360 patients.

Neoadjuvant chemotherapy was given to some patients
with suspicion of stage T4 disease (n = 3) in other hos-
pitals, before referral to the NCCH. Neoadjuvant
radiotherapy was not routinely given, so no patients
received preoperative radiotherapy. Sometimes in the case
of positive lymph nodes, adjuvant radiotherapy (n = 5) or
chemoradiotherapy (n = 1) was given. The nine patients
who received neoadjuvant chemotherapy and adjuvant
(chemo)radiation were excluded, leaving 351 patients for
analysis,

Methods

Until 2002 preoperative evaluation at the NCCH con-
sisted of computed tomography (CT) imaging and
endoscopic ultrasonography for all patients. Based on
preoperative imaging and intraoperative findings, standard
total mesorectal excision (TME) was performed in T1 or
T2 stage discase without suspected lymph nodes. Lateral
lymph node dissection (LLND) was added to TME in
stage T3 or T4 rectal cancer at or below the peritoneal
reflection, or when positive mesorectal lymph nodes were
suspected. Unilateral LLND was performed when the
tumor was located lateral in the low rectum, bilateral
LLND when the mumor was located centrally. When the
lateral lymph nodes were 1 cm or larger on preoperative
imaging or intraoperative findings, bilateral extended
lymph node dissection was performed. consisting of dis-
section of the complete internal iliac artery and the
autonomic nerve system. When there was no suspicion on
positive lateral Tymph nodes, autonomic nerve preserva-
uon (ANP) was carried out,

Accurate documentation of lymph node status and
localization is obtained because all lymph nodes are har-
vested and recorded from the fresh specimen. The
definition of mesorectal lymph nodes is pararectal location
or in the direction of the mesentery. Lateral lymph nodes
are located along the iliac or obturator arteries.

Follow-up of all patients consisted of thorax, abdominal,
and pelvic CT imaging every 6 months. Median follow-up
of patients alive was 7.9 years,

All patients who developed local recurrence, defined as
any recurrence of rectal cancer in the lesser pelvis, were
idenufied. Local recurrence was diagnosed clinically,
radiologically or histologically.

For all locally recurrent patients the available preoper-
ative images and the images at the time of discovery of the
local recurrence were retrieved. A specialized oncologic
radiologist (R.G.H.B.-T.) reviewed the images. Examining
the images, the site of the local recurrence was determined.
The sites were classified into the following regions: lateral,
presacral, perineal, anterior or anastomotic. The same
borders for the respective sites were used as defined by
Roels et al."* When no images were available, the location
of recurrence was classified using the radiology repons and
clinical data. In one patient insufficient information was
provided to determine the location of recurrence with
certainty,

Statistical Analysis

Statistical analysis was performed using the SPSS
package (SPSS 12.0 for Windows; SPSS Inc., Chicago, IL)
and R version 2.5.1. T-tests and chi-square tests were used
to compare individual vanables. Survival and cumulative
recurrence incidences were estimated using the Kaplan—
Meier method. Differences between the groups were
assessed using the log-rank test. All p-values were two-
sided and considered staustically significant at 0.05 or less.
For local recurrence, cumulative incidences were calcu-
lated accounting for death as competing risk.'> Similarly,
cumulative incidences were calculated for subsite of local
recurrence, with death and other types of local recurrence
as competing risks, and for cancer-specific survival, with
death due to other causes as competing risk, Multivanate
analyses of local recurrence and overall survival were
performed by first testing the effect of covariates in a
univariate Cox regression. Covariates with trend-signifi-
cant effects (p-value < 0.10) were then selected for
multivariate Cox regression. The following vanables were
studied for local recurrence and overall survival: age, sex,
opcrative procedure, degree of lateral lymphadenectomy,
T-stage. mesorectal lymph node N-stage, lateral lymph
node positivity, maximum tumor diameter, differentiation,
and awtonomic nerve preservation.
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RESULTS
Clintcopathology

Patiem charactensiics and trearment details are listed in
Table 1. Of the 351 studied patients, 145 had standard
TME sursery without LLND, 73 underwent unilateral
LEND, and 133 patients recerved bilateral LLND. LLND
was performed in significantly vounger patients and more
often in combination with & non-sphincler-saving proce-
dure. compared with putients who had not undergone un
LLND. The tumors in the LLND patients had higher T- and

TABLE 1 Clinicopathalogical charactenstics

N-stages and were significantly larger. Comparing the
chimcopathological charactenistics between the unilateral
and the bilateral LEND, no significant differences were
found. except that unilateral LLND was more often com-
bined with autonomic nerve preservation (ANP)

Meun lymph node harvest was 21 LNs in stundurd TME
(Table 1). After unilateral LLND the mean number of
recovered LNs was 38, and after bilateral LUND this was
45 (p = 0.004),

Table ° shows the outcomes of lymph node involvement
tor all 351 patients. stratificd by T-stage Overall lymph
node involvement was 42%, and lateral lymph node

No LLND in = 145) Unibateral LLND (n = 73) Bilaweral LLND (n = 133) p* fib
Sex ratio (M:F) 0649 (66.34) 47:26 (64:5360) K7 (65:35) (us ny7
Mean age (years) 6l 57 57 003 0.98
Cperaliom
Sphincler-saving 1297 it (49 6347
Not sphincter-saving 132y 750 700531 <0.00) 0.79
Adfuvant chemotherapy
No 139 (96) 67 (92) 121 (91)
Yes 6 (4 6 (%) 12 (% 0,24 (.85
T-stage
Tl 52 (36) ERET 112}
iy ) 47 (32) 27437 37 (18)
T3 46 (3 411 (35) B3 (62)
T4 0ty 1(4) 10 {8) <Aool 037
Mesa LN positive
i 102 (70) 44 (6l 6 (44)
1-3 M2 19 (200 390
>4 13(9) 10014 3 (23) 0003 028
Lat LN posinve
No - 62 (BS) 109 (82)
Yes - 11 {15) BEAREY 0.59
ANP
No 3112) 23 17103
Yes 142 (98) 71497 11t 157 <0001 002
Differentiation
Well 75 (52) ITUAT) 561 (38)
Moderate n7 (46) 44 inin 75 1560
Poor (2 2n 8t (TR 029
Tumaor yize
(= ¢m 106 173) 31142) 42 (32)
>4 em W0 (27) 42 (5% Ul in8) (L0 012
Disy. IN (mivan) o iR 45 S| 0004

VL}1II('\ m |".IJI'I'II|II"-I'\ e F'\“'l’l‘l“,l‘v.'L'\-
* povalue between no LEND, uniluteral LLND, and hilateral LLND
=" povalie between unilateral LLND and bilsteral LLND

Mese mesorectals Lar Lateral; EN lymph node:s AN autonomic nerve preservation
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TABLE 2 Lateral lymph node dissection and lymph node status, strstified by T-stage

Stage LLND LNI LNI LLNI
TI: 58 No LLND 52 (905 N 47 8/58 = 14% 1758 = 1%
Upper pos 5
LLND 6 (1% Nu i
Upper pos, lat neg 2
Uipper neg. lat pos 0
Upper pos. lat pos 1
211 No LLND 47 (429 NO 33 32411 = 9% I = 6%
Upper pos 14
LIND od (58%) N 46
Upper pos, lat neg 1
Upper neg, lat pos 2
Upper pos, lat pos 5
[ No LLND 46 (27%) NO 22 969 = 5T% W69 = 11%
Upper pos 24
LIND 123 {73%) (] S0
Upper pos, lat neg 54
Upper neg, lal pos 5
Upper pos, lat pos 14
T4 14 No LLND 0 (0%) NO - 12/14 = 86% 8/14 = 57%
Upper pos =
LLND 14 100%) NO |
Upper pos, lat neg 4
Upper neg, lat pos 0
Upper pos, lu pos B
Total: 351 207351 = 59%* 1497351 = 42% 35351 = 10%

LIND lateral lymph node dissection, INT lvmph node mvolvement (upper and lateral lymph nodes), LINT lareral lymph node involvement;
Upper, upper lymph nodes. Lar lateral lymph nodes. pos positive; neg negative

* Percentage of patients submitted (0 LLND

invalvement was 10%. Jump melastases (mesorectal lymph
nodes negative and lateral lymph nodes positive) oceurred
in 3% (7/207) of the patients with LLND

Local Recurrence

At time of last follow-up 23 of the total of 351 patients
had developed local recurrence (6.6% S-year local recur-
rence rate). In the patients who had not undergone LLND,
only one patient (0.8%) had local recurrence at the site of
the anastomosis. In the unilateral LLND group, 12 of the
73 patients (5-year 15.4%) had local relapse. This was
more than in the bilateral LLND group, with 10 of 133
local recurrences (S-year 8.3%). In N+ panents (Fig, 1),
the difference between the uni- and bilateral LLND (32.8%
versus 14.2%, respectively) was significam (p = 0.04)

In muluvanate analysis (Table 3) mcluding uni- and
bilateral LLND paticnts, lateral lymphadencctomy.
rectal lymph node N-stage, and lateral lymph node positivity
were independent risk factors for local recurrence

meso-

Compared with patients with bilateral LLND the relative risk
for local recurrence was 4.0 for unilateral LLND patients.

Table 4 reports the sites of the local recurrences for the
uni- and bilateral LLND groups. The rate of lateral recur-
rence in the unilateral LLND paticnts was 5.6%, and in the
bilateral LLND patients was 3.3%, It was noticed that
the three patients who developed lateral local recurrence on
the psilateral side after umilateral LLND had lower lymph
node harvest (mean 28 L.Ns) than the patients who devel-
oped no lateral recurrence after unilateral LLND (mean 38
LNs). However, the number of patients is oo low to draw
any hirm conclusion from this finding.

Distant Recurrence and Survival

At local recurrence diagnosis 40% of the uniluteral
LLND patients and 60% of the bilateral LLND patents had
distant metastases. One year after local recurrence diag-
noses these figures were 70% and 80% in the uni- und
bilateral LLND patients, respectively
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FIG. 1 Local recurrence in N+ patients
TABLE 3 Multivariate analysis for local recurrence
Variable HR 95% 1 »
Lateral dissection 0.003
Unilateral Lo
Bilaweral 0.25 010064
T-stage 1T
T+ T2 1.00
T3 T4 299 BRA-10 73
Nestuge mesorectal LN 0,008
) pos 10K}
1=3 pox 27 0.75-9.85
= 4 o T2 2.01-2594
Lateral LN status 0007
Negative 1.0
Posinve 3.53

1.41-8.85

TABLE 4 Sites of locul recurrence

ALl patients

Figure » shows the survival curves of the TME-only,
and uni- and bilateral LLND patients. Overall 5-year sur-
vival was 89% for patients who had standard TME. Five-
year overall survival in the umlateral LLND group was
78%. which did not differ significantly from the bilateral
LLND group (77%) (p = 0.37).

The multuvanate Cox regression analysis. when includ-
ing the uni- and bilateral LLND groups, identified T-stage,
mesorectal lymph node N-stage and lateral lymph node
positivity as independent fuctors for death nsk. |

Two years after locul recurrence diagnosis 37% of the
unilateral LLND patients was still alive. as compared with
6(1% of the bilateral LLND patients. The number of
patients 1s however too low to conclude signiticant better
survival for biluteral LLND patients

Overall
Survival =
1a
ne
Ll
[iE —
1IND

None
07 Unilageral

Bilateral
a6

2 i ] $

Yeurs Since Surgery

FI1G. 2 Overull survival in all patients

Only N+ patients

Site of local recurrence Uniluteral LLND Bilateral LLND r Unilateral LLND Bilateral LLND r
tn =73 (n = 133) tn = 3 (n = 74)
Lateral S156) 4(33) 413 46)
Ipsilesterii] R T
Comtralareral 212.3) 1133
Presactal 2(28) N 2(6.7) 0y
Perineal 2(2R)Y 217 131) 234
Antenor 0 IRUR] 0 (i 1118
Anastomitic Jian 2(1.6) 3i19.8) 2(30)
Unknown 0 iy | (0.8) 00y AN
Tonal 12 10 10 9
F-Year | R rate 15 4% 8 a0 LR 1 1427 0

Values in parentheses are the Sovear local recunence rates per subsite
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DISCUSSION

Lateral |_\'mph node dissection (LLND) was introduced
in Japan in the 1970s and results in good survival and low
local recurrence rates.”” Since approximately 1984 sev-
eral forms of nerve-sparing technigues. combined with
LLND. have been developed. Bilateral and cven unilateral
complete autonomic nerve preservation (ANP) combined
with LLND often maintains uninary function, but reports
vary about the results in sexual function.'” " In the many
decades of LLND surgery in Japan constant evaluation
has taken pluce with the purpose of preventing over-
reatment and minimizing morbidity.”' Nowadays the
policy in many Japanese hospitals is highly case-oriented,
adapting the degree of surgical resection and ANP w the
extent of cuncer spread.™ Whercas in the 19705 and
19505 in the National Cancer Center Hospital (NCCH) in
Tokyo the standard procedure was to perform bilateral
LLND in case of advanced rectal cancer, lately ulso
unilateral LLND has been performed. The purpose of this
study was 1o evaluate the treatment beiween 1993 and
2002 at the National Cancer Center Hospital for recial
carcinoma, at or below the peritoncal reflection. looking
at the patterns of local recurrence and the risk fuctors for
local recurrence. To our knowledge, there are no pub-
hished results of unilateral lvinph node dissection in rectal
carcinoma

The results of this study show S-year local recurrence
rate of 6.6% in rectal cancer at or below the pentoneal
reflection by Japanese surgery This primarily surgical
approach compares favorably with results in Western
countries, where neoadjuvant treatment 15 adopted as the
standard 1n order to reduce local recurrence rates. There-
fore, the Japanese concept of removing the lateral basins of
lymph nodes spread can be considered successful. How-
cver, some guestions still remain 1o be answered, The
ctiology of locally recurrent discase 1s not completely
understood yet

This study. although retrospective. provides Jurther
evidence of discase outside the TME envelope in higher-
stage tumaors. Bilateral LLND (S-year local recurrence rate
14% ) resulted in better local control than unilaterul LLND
(5-yeur LR rate 33%) in N+ patiemts, Persistent disease in
lateral lymph nodes that is left behind may account for
some of the local recurrences. as would occur in standard
TME surgery. However in that case, it would be expected
that most of the recurrences would occur ongimatng in this
lateral basin. In this study we noted that only a part of the
local recurrences was present in the lateral side walls. Most
of the recurrences could not be explained by the anatomical
position of the lateral lymph nodes. One can only speculate
about other mechamisms of how wmor cells seed into the
surgical resection volume Maybe removal of the lateral

lymph nodes also removes {(microscopic) tumor cells which
are in transit in the lateral lymph flow route, which could
otherwise leak back into the surgical wound. This would
explain why unilateral dissection 15 infenor to bilateral
dissection, having more local recurrence in also the pre-
sacral. perineal, and anastomotic subsite. not only the
lateral

The rationale behind the unilateral LLND s that the
contralateral autonomic nervous system stays untouched,
decreasing the chance of autonomic nerve injury. Studies
report that, after LLND with nerve-spanng surgery, unnary
function is maintained. Between 50% and 100% of males
are sexually active, however with compromised ejacula-
ton." """ This is ascribed to traction and injury to
nerves during the mobilization and electrocautery required
for LLND.'" Unfortunately we have no data on urinary and
sexuil function of this cohort, being unable to report on the
results after umlateral LLND with nerve preservation.
Theretore, the question of whether functional results are
truly better remains unanswered.

The umors of the patients who had TME without LLND
were smaller and less advanced compared with those of
LLND patients. This better staging is reflected in better
survival, That only one patient who had standard TME
surgery had local relapse (5-year local recurrence 0.8%) is
striking. The selection for low-risk disease by pre- and
intruoperative evaluation has obviously been accurate
Interesting however, is that pathology (Tables | and 2)
showed that about 30% of the patients operated by TME
had T3-stage or N-posiuve disease. Pathology seems to
filter out more metastatic lymph nodes than preoperative
imaging, but these (micro)metastases obviously have no
oncologic consequences. Jump metastases  (mesorectal
negative, lateral positive) occurred in only 3% of the
LLND pauents, thus when mesorectal lymph nodes are
unsuspected, nisk for lateral lymph node recurrence is very
low,

Preoperative evaluation in advanced disease is difficult
In this study local recurrence developed on the contralat-
cral side after unilateral lymph node dissection, while these
contralateral lymph node metastases were not suspicious
on preoperative CT imaging. Meta-analysis report that
assessment of lymph node status by CT is unrehable for
climcal decision making, because the radiologist can only
look at lymph node size.”"" Since 2002 in the NCCH
magnetic resonance imaging (MRI) has been used. which is
reported to be superior to CT because it can rely on addi-
tional morphological criteria, such as signal intensity and
border contour.”™**  Furthermore, lymph-node-specific
contrast agents or molecular imaging might play a role in
detecting micrometastases in the near future.”

In the West, (chemo)iradiation is used imsicad of LLND
There are no (randomized) studies companing preoperative
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(chemo)radiotherapy and TME with LLND in similar
patients, making it difficult to make a statement about
which regimen is preferred in advanced rectal carcinoma.
Western surgeons are hesitant to do lateral lymph node
dissections for three reasons. First, in Western patients with
a higher body mass index. nerve-sparing techniques are
more difficult and the fear of excess morbidity 1s realistic
Further, it 15 well known that lateral lymph node status is
reflective of overall mesenteric lymph node status und
lateral lymph node positivity resulis in poor prognosis.’
Lastly, although LLND has improved oncologic results ‘in
Japanese patients in historical studies and also the current
study suggests that LLND is able to prevent residual tumor
cells from developing into local recurrence, the clinical
effectiveness of LLND has not been proved in a random-
ized fashion. Currently, the National Cancer Center
Hospital is coordinating a multicenter randomized clinical
trial comparing conventional TME with bilateral LLND in
patients with rectal carcinoma. The results are awaited with
anticipation, but it is questionable whether they will be
applicable o Western patients.

Concluding, in this study patterns of loeal recurrence
were evaluated in the treatment of rectsl cancer, at or
below the peritoneal reflection, with selective LLND.
Overall local recurrence was 6.6% at 5 years. Local
recurrence rate after standard TME was 0.8% in low-stage
disease. In lymph-node-positive patients, 33% of the uni-
lateral LLND patients had local relapse. significantly more
than in the bilateral LLND group with 14% local recur-
rence. Either surgical approach, with or without LLND,
requires reliable imaging during work-up.
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A Comparison Between the Treatment of Low Rectal Cancer in
Japan and the Netherlands, Focusing on the Patterns of Local
Recurrence

Miranda Kusters, MSc,* Geerard L. Beets, MD, PhD, 1 Cornelis J H. van de Velde. MD, PhD.*
Regina G. H. Beets-Tan, MD, PhD,} Corrie A. M. Marijnen, MD, PhD,§ Harm J. T. Rutten, MD. PhD, ¥
Hein Putter, PhD,|| and Yoshihiro Moriva, MD, PhD**

Purpose: DilTerences exist berween Japun and The Netherlands in the
reatment of low rectal cancer. The purpose of this study is to analyze these,
with focus on the patterns of local recurrence.

Methods: In The Netherlunds, 755 patients were operated by total mesoree-
tal excision (IME) for low rectal cancer, 379 received prevperative radio-
therapy (RT+TME). Applying the same selection entenia resulted i 324
patients in the Japanese (NCCH) group, who received extended surgery
consisting of lateral lymph node dissection and a wider abddominoperineal
excision, The majority received no (neo) adjuvant therapy, Local recurrence
images were examined by a radiologist and & surgeon

Results: Fivesyear local recurrence rates were 0.9% for the Japanese NCCH
group, 5.8% in the Duich RT+TME group, and 12 1% in the Dutch TME
., and 2.7% in the
Japanese. RT+TME group, and TME group, respectively. The incidence of
presacral reeurrences was low ain the NCCH group (0.6%), compared with
1.7% and 3.2% in the RT+TME and TMFE groups. respectively
Conclusions: Both extended surgery and RTHTME result in good local
control, as compared with TME alone. Preoperative radiotherapy can stenl-
e lateral extramesorcetal timor particles. A wider abdominaperineal resee-
tion probahly results in less presacral local recurrence. Comparison of the
results is difficult because of differences in patient groups

group. Recurrence rate in the lateral pelvis is 2.2%  0.8%

(Ann Surg 2000:249, 129-235)

_I—hc main purpose of curative surgical treatment for rectal cancer
15 en bloc exasion of the primary tumor with 18 locoregional
lymph nodes. It has been demonstrated that nonradical removal of
the tumor leads to persistence of tumor cells thit contributes to the
development of recurrent rectal cancer growth.'* Locul recurrence
1s known to cause severe morbidity

With the total mesorectal excision (TME) procedure the
rectum with s primary lvmphovascualar field of draimage 1s removed
as an intact package, by dissection under direct vision along pre-
existing embryologically determined planes. Since its introduction,
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the TME approach has led to siniking resuls, reflected by lower local
recurrence rutes und improved survival, and has been advocated as
being superior to conventional surgery 34

However, the results of the TME technique for low tumors are
not as good as for midrectal or higher tumors, with still a consid-
erable local recurrence rate.>® This is ascribed to the difficulty o
obtain a wide circumferential margin (CRM) and the higher rate of
perforations of the mesorectum and bowel wall, especially in the
case of abdominoperineal resection (APR) *7*

In Western countries, the addiion of (neojadiuvant therapy 1o
improve the local recurrence rate has been well studied. Both short and
long course of preoperative (chemo)radiation have been shown to
be effective.””"” However, it has also been shown that short-term
radiotherapy cannot prevent local recurrence development when advanced
tumor growth or surgical failure results m a positive CRM."

In Japan, extended surgery 1s the gold standard and the APR
technique involves a wide perineal skin incision, together with
resection of schiorectal adipose tissuc and the levator ani musele,'*
aiming for a wider circumferennal tumor-free margm than 1 a
standard Westerm APR. However, in Japan, the mamn locus 1= on the
immediate harvesting of lymph nodes from the fresh specimen. which
precludes assessment of the CRM at a later stage. Lateral lymph node
dissection (LLND). in which dissection of the thac and obturator lymph
nodes with the primary tumor 15 performed. 1s the standard treatment for
advanced reetal cancer located at or below the penitoneal refiection '* '
Tt has been reported that local recurrence and survival rates have
|r|1|‘lrn\«'l:(| since the introduction of LLND and are known to be ﬁtgnlf-
icantly better than Western series with surgery only. "7

The question remains whether local recurrence can be pre-
vented best by more frequent use of adjuvant (chemo)radiation or by
more extended surgery The am of this study was to compare the
patterns of local recurrence after TME surgery. TME surgery with
short-term preoperative radiotherapy, and Japunese extended sur-
gery, The prospective databases of the Dutch TME trial and the
Natonal Cancer Center Hospital in Tokyo, with accurate follow-up,
were used The hypothesis is that recurrences in the lateral pelvic
subsite would occur less often in the Japanese group than in the
Dutch TME group, because the lateral lymph nodes are excised,
with the mesorcctum and perirectal fat ussue. In addivon, the
Japanese APR technique 1s more wide than the one used during the
Dutch TME trial, also possibly leading to differemt patterns of
recurrence n other pelvic subsites

PATIENTS AND METHODS

Study Population
Patients were selected from the databases of the Dutch TME-
il and of the Natonal Cancer Center Hospital (NCCH) in Tokyo
A selection was muade from a large prospective randomized
multicenter study, the radotherapy plus TME trial, i which 1530
Dutch patients were included between JTanuary 1996 and December
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1999. This trial analyzed the cffect of shon-term preoperative
radiotherapy (5 X 5 Gy) in patients operated with a total mesorectal
exaision (RT+TME), compared with patients with TME alone
(TME).'® Inclusion criteria were the presence of a primary adeno-
carcinoma of the rectum. without evidence of metastatic disease at
tume of surgery. and tumor location within 15 cm from the anal
verge. Pauents with other malignant diseases or with fixed tumors
were excluded. Standardized techmiques for surgery, mdiotherapy,
and pathology were used '® Follow-up of all patients was conducted
according to the tnal protocol ” For the current study, the following
patients were excluded from the analysis: no resection (n = 37).
distant metastasis at operation (n = 91), and no tumer at operation
(n - 15)

In the prospective database of the NCCH, Tokyo, a selection
was made from Junuary 1993 10 Apnl 2002, resulting in 923
consecutive patients operated for confirmed primary adenocarci-
noma of the rectum The patients underwent a low anterior resection
(LAR), Hartmann, APR. or when a stage T4 tumor was suspected.
pelvic exenteration. Surgery at the NCCH is performed according to
the guidelines of the Japanese Research Society for cancer of the
colon and rectum " Lateral lymph node dissection was performed in
low rectal cancer, when based on preoperative evaluation or intra-
operutive findings, TNM stage Il or Il discase was suspected. A
decision was made for cach patient individually, based on the side
and the cxiension of the tumor, whether a uni- or bilateral LLND
was performed. Accurate documentation of lymph node status and
localization was ubtained because all lymph nodes were dissected
from the fresh specimen and their location and numbers were
mapped in relation to the major arteries. Afier that, the specimen and
all lymph nodes were examined histopathologically. Follow-up of
all patients consisted of thoracic CT. abdominal CT, and pelvic
CT-imaging every 6 months. For this study, similar selection critena
were upplied to the patients from the NCCH as for the TMF-trial
patienis, excluding the following patients’ metastasis at the time of
surgery (n = 134), other malignant discases or double colorecral
carcinoma (n — 62). fixed tumor during rectal examination (n ~
15), and 0 situ carcinoma (n — 22)

The median follow-up of the Dutch RT+TME and TME
patients alive was 7.0 years and of the Japanese NCCH patients 79
years

Patient Selection

For both the Dutch and the Japanese groups, patients with low
rectal tumors were sclected. To match the groups as closely as
possible, 2 differemt defimuions of low rectal twmors had 1o be
interpreted. In the Dutch TME tnal, low rectal cancer was defined as
wmors of which the lower edge was within 5 cm of the anal verge
as measured by endoscopy. In Japan, the peritoneal reflection is the
most important landmark in defining the location of the tumor and
“low" rectal carcinoma is defined as a tumor of which the major part
15 located at or below the reflection " The distance from the anal
verge 1s often unreported. The anterior peritoneal reflection has been
measured to be wt 9 cm from the anal verge by intraoperative
endoscopy.”' With a mean tumor diameter of 4 ¢m in the Dutch
TME mal, the distance between the lower border and the anal
margin of the Jupancse low cancers can thus be estmated as
maximal Y—(4/2) = 7 cm. To match the wmors of the Tupanese
group. we therefore selected tumors from 0 cm up to 7.0 ¢m from the
anal verge i the Dutch groups, Using these cniteria, 324 Japanese
panents were selected with rectal tumors at or below the peritoncal
reflection and 755 patients from the Duteh database with tumors
with the lower border from 0 ¢cm up to 7.0 cm.
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Definitions

In the Japanese group, the total amount of harvested lymph
nodes consisted of mesorectal lymph nodes, and when LLND was
done, also the lateral lymph nodes, In the Dutch group, the lymph
node harvest consisted only of the mesorectal lymph nodes. The
UICC 5th edition, 1997, classification system was used for both
groups to define TNM-staging. All patients who developed local
recurrence. defined as any recurrence of rectal cancer in the small
pelvis, were identified from the databases Local recurrence was
either diagnosed clinically, radiologically, or histologically

Methods

Analysis were made comparing 3 groups; the RT+TME
group, the TME group, and the NCCH group For all locally
recurrent patients the available preoperative images and the images
at the time of discovery of the local recurrence were retrieved. A
specialized oncologic radiologist (R.B.) and a surgeon (G.B.) re-
viewed the images together for both the groups.

Exarmining the images, the site of the local recurrence was
determined. The sites were classified into the following regions:
lateral, presacral, perineal, anterior, or anastomotic. The same bor-
ders for the respective sites were used as defined by Roels et al 2
When no images were available, the location of recurrence was
classificd using the radiology reports and clinical data. In 1 patient
mn the RT+TME group and in 2 patients in the NCCH group,
insufficient information was provided to determine the location of
recurrence with certainty

Statistical Analysis

Statistical analysis was performed using SPSS package (SPSS
12.0 for Windows; SPSS Inc, Chicago, IL) x* tests und one-way
ANOVA tests, Bonferroni corrected, were used to compare individ-
ual vanables. The cancer-specific survival was defined as the ume
between rectal cancer surgery and death caused by cancer. Survival
was estimated using the Kaplan-Meier method. Cox regression was
used to assess differences in survival outcomes between groups,
results are reported as hazard ratios with associated 95% confidence
intervals. All P values were 2-sided and considered statisncally
significant at 0.05 or less. For local recurrence, cumulative inci-
dences were calculated accounting for death as competing nisk.™
Similarly, cumulative incidences were calculated for subsite of local
recurrence, with death and other types of local recurrence as com-
peting nisks. and for cancer-specific survival, with death duc 10 other
causes as competing rsk. To account for possible confounding
factors, multivariate analyses of local recurrence and cancer-specific
survival were performed by first testing the effect of covariates in a
univanate Cox regression. Covanates with trend-significant effects
(7 < 0.10) and group (RT+ TME, TME, NCCH) were then selected
for multivanate Cox regression.

RESULTS

Patient Characteristics

Patient characteristics and treatment details are listed in
Table 1. The age at operation of the Japanese patients was
significantly lower than that of the Dutch patients. In the Jupa-
nese group significantly more sphincter saving procedures had
been performed, compared with the Dutch group. Lateral lymph
node dissection was not performed in the Dutch patients, whereas
59% of the Japanese patients underwent unilateral or bilateral
LLND

Table 2 shows an overview of the pathology results of the
Japancse and the Dutch groups. Early T-stage cancer was found
sigmficantly more in the Japanese group, whereas stages T3 and T4
cancer were found more in the Dutch, The average amount of
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Cat

TABLE 1. Patient Characteristics and Treatment Details
RT+TME TME NCCH
379 patients 376 patients 324 paticents P
Scx 0.52
Male 242 () 134 (02) 215 ()
Femule 135 136) 142 (38) 109 (3
Age (yrs) =001
Mean (51)) fd (11} 64 (11 S5(11)
Type of resection <0001
Low anterior rescchion 160 {42) 159 42y 195 (60)
Abdimmopennecal resection 193(51) 199 (53) 113 133)
Harmann 24 (6) 154 3
Pelvic exenteration (1) 3inh 13 (4)
Lymph node dissection <0.001
Standard TME 379 (100) 376 (100) 134 (410
Unilgeral LIND 0 1] 09 (21)
Bilateral LLND ] 0 121 (38)
Neoadjuvant therapy <0.001
Preaperative radiotheiapy 379 (100) 0 0
None 0 376 (100) 324 (100)
Adjuvant therapy <0001
Postoperative radiotherspy i(h 52(14) 502
Postoperative chemotherapy L6 (4) 134(3) 23N
None 360 (95) 315 184) 297 (92)
Values in parentheses are percentages
TABLE 2. Pathologic Results
RT+TME TVE NCCH
379 patients A76 paticnts 324 paticnts r
Amount of lymph nodes resected <0001
Mean (SD) T36.0) YA 064) 370185
F-stage <0001
Ti 19 (5) 21 i S2116)
T2 143 (38) 131 135) 107 (33)
TS 200 (55) 210156) 1660 (49)
T4 8(2) 14 (4) 5(2)
N stage - 0.82/0 1,2
Ni 244 () 229 (61) PR 16150
NI 802 82 20 TS8O0 (23125
N2 55(15) 64 117} 5152 (16/106)
INM-stage® 027
Stage | 129 134) 123 (33) 125 (39)
Stage lla 111 (29 100 (27) 72 (22)
Stage 1Th 401 6(2) 1 (0}
Stage [la 2747 19 (3) 26 (K}
Suage 1T 314 63 (17) 49 (15)
Stage 1Tlc 35(15) 64 (17) Sl6)
Tumor size (cm) 0.09
Mean (51) 40(1.6) 46(1.7) 432.1
IMstal margin {em) 046
LAR (5D) 2115 19417 1.9 (0.9
APR (50) 43(11.7) 41101l 42(2.7)
Values i parenibeacs are percentages
*Oin basis of mesorectal lymph nodes
"With extr posiive Tateral Ivmph nodes
2006 Lippincort Williams & Wilking el
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harvested lymph nodes was 34 in Japanese group and 8 in the Dutch
groups. The N stages, whether lateral nodes were included or not,
did not differ significantly. TNM stage did not differ signmificantly
between the groups.

The cancer-specific survival was higher in the Japanese ex-
tended surgery group than both in the Dutch TME group as in the
Dutch RT +TME group (Fig. 1A). The hazard ratios for death (95%
C1y of the Duich TME and RT+TME groups with respect o the
Japanese group were 2.0 (12-3.3) and 1.7 (1.1-2.8), respectively

Local Recurrence Patients

Twenty-three patients (6.9% S-years percentage) in the Jap-
ancse extended surgery group, 24 patients (58%) in the Dutch
RT + TME group, and 46 patients (12.1%) in the Dutch TME group
were diagnosed with local recurrence (Table 3, Fig. 1B). The hazard

Cancar specitic survival
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Local recurrence cumulative mcidence
0.05
1
L}
-l
.

Years from surgory

FIGURE 1. A, Cancer-specific survival, B,Local recurrence
incidence.
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ratio for local recurrence (95% CI) of the Dutich TME group
compared with the Japanese group was 1.6 (1.0-2.8) The hazard
ratio (Y5% Cl) of the Dutch RT+ TME compared with the Japanese
group wis 1.0 (0.6-1.8). The mean ume to local recurrence in the
Japanese group is 2| years, |1 5 years in the TME-group, and 2.6
years i RT + TME-group

In the Japanese patients with local recurrence, 11 patients
148%) had distant metastases before or at the nme of local recur-
rence diagnosis. In the Dutch TME patients with local recurrence
this was the case in 9 patients (20%), in the RT+TME local
recurtence this was the case in 13 pauents (54%), When distant
metastases diagnosed within 1 month of local recurrence diagnosis
were considered as being simultancous, these distant metastases
rates were 62%, 30%, and BR% for the Japanesc, Dutch TME, and
Dutch RT+TME local recurrence patients, respectively. At the time
of last follow-up or death 95%, 77%. and 88% had mctastascs in the
respective groups.

Patterns of Local Recurrence

In Table 3 the pattemns of local recurrence for the 3 groups are
shown. Presacral recurrences (Fig. 2) occurred in 3.7% of the
RT + TME patients and in 3.2% of the TME paticnts. In the Japancse
group only 0.6% of the patients developed presacral recurrence.
When only looking at the patients operated by APR, S-year local
recurrence rates n the presacral subsite were 6.5% in the
RT+TME group, 44% in the TME group, and 1.8% in the
Japanese group.

In this study, the lateral recurrence (Fig. 3) rate in the
nonirradiated TME-group is 2.7%, comprising 24% of all local
recurrences. The hazard ratio of lateral recurrence in the RT+TME
group (0.8%) versus the TME group (2.7%) 1s significantly different
from zero (HR = 5.3, 95% CI: 0.6-43.9). In the Japanese group,
2.2% developed local recurrence i the lateral pelvic subsite, not
differing significantly from the Dutch groups. When only T3 and T4
tumors are selected, similar trends are observed.

Circumferential Resection Margin and Lateral
Lymph Nodes

In the Dutch TME-group, 23% (88/376) of the patients
showed CRM involvement on pathologic examination. Of these
CRM-positive patients, the S-year local recurrence percentage was
313%, In the CRM-negative cases, this was 9%. In the RT+TME-
group, 20% (77/379) of the patients showed CRM involvement
Of these CRM-positive patients, the S-year local recurrence rate
was 25%. In the CRM-negauve cases, 3% developed local
recurrence in 5 years, versus 9% in the TME-group (HR = 0.4,
95% CIL: 0.2-0.8).

OF the Japanese group it 1s not possible to report on CRM
involvement; the immediate harvesnng of lymph nodes from the
fresh specimen precludes assessment of the CRM at a luter stage
For the 190 patients operated by uni- or bilateral LLND, the 5-year
local recurrence rute was 36% in the lateral node positive patients
and 7% in the lateral negative patients (HR = 6.4. 95% CI
26-157).

DISCUSSION

We compared Western and Japanese treatment results, look-
ing at the panerns of local recurrence. The Japanese group differs
from the Dutch groups in that the patients recewved extended surgery
consisting of lateral lymph node dissection and a wider APR

The main limitation of the present study 15 the difficult
comparison of the group of Japanese patients with the group of
Dutch patients. There are many sources of potential bias, such is
nonrandormization und upstaging, us described previously ™ Jupa-
nese patients are younger and have wumors with lower T-stage,
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TABLE 3. Patterns of Local Recurrence

Absolute No, LR S<yrs (%)

Relative Distribution of LR*

NCCH RT+TME TME NCCH
324 pts 24 pts 46 pis 13 pts
240.6%%) 584 6% o
Ri2.2%) 13% 24% 15%
1 (0.3%) 17% 24% 4%
5 (1.6 8% 17" 22%
5(1.6%) L1 9l 22%
2 10.6%) 44 ¥ 4%,
23 (6.9%)
10

RT+TME TME
379 pts 376 pts

presacral 4(3.7%) 12 (3.2%)
lateral (8% 11 (2.7%)
anterior 4 {0.8%) 11 {3.0%)
ANastIMGs|s 2 (0.5%) 2(2.1%)
penneun (0% 4(1,1%)
unknown (05%) 0 10%)

24 (3.8%) 46 112,1%)
Hazard Ratio 1.0 1.6
95% Cl (L6-1.8 1O-28

:[ ecurrence per pelvic whbsite as 3 percentage of all local recurrences

d Ratio Tor local recurrence alter multivariate analvsis, with 95% 1 as compared to the NCUH prouy

P | .
FIGURE 2. MR image of presacral local recurrence, sagittal
MR image of locally recurrent mass in the presacral subsite.

although differences in local recurrence are sull sigmificant after
multivariate unalysis. Lymph node vield 15 much higher i the
Japanese patients, which 1s probably because of differences in
pathologic examination methods ' The differences in survival are
undoubtedly more related to these differences than to any treatment
elfect. The defimtion and measurement of distal rectal cancer 15
different in the 2 countries, and although we tned to match the 2
groups as closely as possible, 1 or the other group may contam more
distal tumors, The findings of the present study and the interpretation
of the results theretore require some caution, Notwithstanding these
lint;

1ons, the present study can give insight in the merits of the
approaches and the mechamism of prevenung local recurrences

ormed i the NCCH in

In this study extended surgery, as pe
results in

Japan wdd local contrel (S-year local recurrence rate
6.9%). This nific less than after TMF-surgery alone
which showed 12,1 locul recurrence. Preoperative radiotherapy

Williams & Witk

2000 Lippane o

FIGURE 3. MR image of lateral recurrence, transverse MR
image of local recurrence in the extramesorectal region (lat-
eral subsite), highly suggestive of local relapse from nodal
metastasis in the lateral lymph nodes,

and TME-surgery also results i good local control (5.8%) The
better local control 1s also reflected 1n the fact that the recurrences
develop later when radiotherapy 1s given (2.6 years postoperatively)
or more extended surgery 15 performed (2.1 years), compared with
the 1.5 years after TME surgery The high percentage of distant
metastases al time of local recurrence diagnosis after RT+TME or
extended Japanese surgery can also be seen as a marker of good
local control. because now mainly patients with the worst disease get
local recurrence, as if local recurrence 15 a sign of systemic disease

The Japanese wider perineal resection is likely to result in less
positive margins than in standard permeal resections, where the
“coning in" 15 probably responsible for the high pereentage of 23%
mvolved margins in standard TME. Almost m 1 of 4 of these margin
positive patients developed a local recurrence in this study, Unfor-
tunately. pathology techniques differ between Japan and The Neth-
erlands, makmg it impossible to draw firm conclusions on CRM
mvolvement in the Japanese group. It has been described that
recurrence rates after APR are far worse than after LAR. Even the
proneer of TMFE surgery, professor Heald, reported local recurrence
in only 3% of cases 10 years after LAR. but in his pauents who
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underwent an APR, the local recurrence rate was as high as 36%.
Heald et al recently published an anatomic and radiologic study, in
which they observed that in the lowest part of the rectum the mesorec-
tum tapers and terminates at the pelvic floor ** Also Nagtegaal et al®
concluded that following the mesorcetum downward along the sphine-
ter muscles is associated with mereased occurrence of positive CRM. In
the TME-tnal, perforations in the anal canal were described, stressing
the need for a more extended approach.**” Holm et al recently reported
on extended abdormnoperineal resection. showing a low nsk of CRM
nvolvement ™" It could be suggested that a wider perineal approach has
a major contribution to good local control.

In the Dutch TME tnal presacral recurrences were the most
common type of recurrences. This was also reported in a large
overview reported by Roels et al.*" It is intriguing that this type of
recurrence was uncommon in the Japancse group. The exact patho-
genesis of presacral recurrences has been puzzling, asat is the casiest
plane of dissection of a rectal cancer operation with often a wide
margin of mesorectal fat One could hypothesize that presacral
recurtences result from implants of tumor cells ongating from
posilive margins or lears or perforations al the tumor site. Through
the force of gravity these implants would occur most oficn in the
midline in the low/mid presacral area. Seventy-five percent of the
presacral recurrences develop after APR surgery m the Dutch group,
and rachotherapy apparently cannot sterilize these tumor particles. If
this hypothesis were to be correct, presacral recurrences would occur
less often with surgical techniques that avoid tumor spill, such as the
wider perineal resections m the Japanese group. Of course this
theory remains speculative.

The effect of the application of uni- or bilateral LLND on
prevention of lateral recurrence is questionable, In the Japanese
group, 2.2% developed local recurrence in the lateral pelvic subsite,
not differing significantly from the Duteh groups. In this study, the
lateral recurrence rate in the nonirradiated TME-group is 2.7%,
comprising 24% of all local recurrences. The difference i lateral
recurrence in the RT+TME group (0.8%) versus the TME group
(2.7%) shows that radiotherapy plays a significant role in the
reduction of local recurrence in the lateral pelvie subsite. Further,
the significant lower local recurrence rate of CRM-negative
RT+TME paticnts compared with CRM-negative TME-patients
suggests the sterilization of tumor deposits outside the mesorectum,
Only few reports are published about local recurrence in the lateral
pelvis. In the overview report of Roels et al,** 6% of all patients and
21% of the patients with local recurrence had a relapse in the lateral
pelvic subsite. Also Kim et al® reported recently that even after
preoperative chemoradiotherapy combined with TME 24 of 366
(6.6%) paticnts with stage T3 or T4 tumors up ull B cm from the anal
verge developed lateral recurrence. Syk et al™ reported only 2 of the
33 recurrent tumors originating from lateral pelvic lymph nodes in a
population-based cohort. However. the study did not focus on low
rectal tumors only and might be biased because patients who had a
R|-resection or short distal resection margim were excluded. In the
current report only low rectal tumors were studied and incomplete
resection was not an I:XL'II.IMCII'I criterion

In the choice between more extensive surgery or preoperative
radiotherapy as a means to improve the local recurrence rate, the
morbidity associated with the treatment plays a major role. Patients
who undergo radiotherapy have been shown to have an increased
risk of sexual dysfunction and incontinence. In the Dutch TME-trial,
76% of the TME and 67% of the RT + TME male paticnts who were
previously active were still acuve *' For female patients, these
figures were 90% and 72%, respectively. Preoperative radiotherapy
resulted in more erection and ejaculation problems in men, and
vaginal dryness and pamn durning mtercourse in women. Fecal incon-
tinence was observed in 51.3% of the RT+TME paticnts. as com-
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parcd with 36.5% in the TME patients. Regarding the lateral lymph
node dissection, before nerve-sparing surgery, sexual dysfunction
was present in as many as 96% of the patients.* LLND with
nerve-sparing techniques 50% to 75% of the men are reported to be
sexually active, although ejaculation is often compromised.™*
Unnary function 1s mamtamed well, but there are no reports on fecal
continence. Although in Japan nerve-spanng techniques in LLND
surgery are used to minimize damage the autonomic nervous system
in the pelvis.'*** most Western surgeons feel that in Westen
paticnts, with a higher body mass index, nerve preserving techmiques
are more difficult and will lead to an excess morbidity. There 1s 1
report on results in 9 Western patients with locally advanced
rectal cancer operated by LLND and ANP, with | patient with
crection dysfunction and | patient suffering from retrograde
ejaculation.*® Currently, the National Cancer Center Hospital in
Tokyo coordinates a multicenter randomized clinical trial com-
paring conventional TME versus LLND in patients with low
rectal carcinoma, addressing the questions of survival benefit and
morbidity. The inclusion of about 600 patients will be completed
by the end of 2009,

Magnetic resonance imaging (MRI) is currently considered as
the most reliable in staging rectal cancer. Preoperative MRI modal-
ities are further improving and techmiques are developed to distin-
guish better between nonmetastatic and metastatic lymph nodes by,
for example, lymph node specific contrast enhancement.”” With
presemt day MRI, sometimes patients are identified with clearly
involved or suspected lateral lymph nodes. As often preoperative
chemoradiation 15 the choice of treatment in these cases, it 15
doubtful whether the lateral lymph nodes can be fully stenlized
Also, the nsk for disseminated disease 1s mgh and prognosis 15
unfavorable for lateral lymph node positive patients. For these
patients, it may be wise to consider a combination of treatments:
neoadjuvant chemoradiation, a lateral lymph node dissection, and
possibly even systemic therapy

In conclusion, both extended surgery and preoperative
radiotherapy with standard TME surgery result in good local
control in the treatment of distal rectal cancer, as compared with
TME alone.
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