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Fig.2 Kaplan-Meler curve for tumor recurrence In patients with T1G3
{n = 481) comparing no Instillation {n = 163}, Baclllus Calmette-Guérin (BCG)
instillation {n = 154}, and Intravesical chemotherapy (n = 164).

Tumor recurrence In patients treated with
intravesical chemathsrapy and BUG Instiilation -

We next evaluated the prognostic indicators for tumor recuryence,
pasticularly in patients treated with intravesical chemotherapy, which
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accounted for 76.8% of the intravesical adjuvant therapy. Intravesical
chemothempfr consisted of adriamycin (doxorubicin) in 41, epirubicin
in 468, pirarubicin in 680, mitomycin C MMC) in 120, peplomycin
in seven, and tiotepa in ons. Overall, an anthracycline chemo-agent
was used in 90.5% of the cases of intravesical chemotherapy. When
patients trested with an anthracycline chemo-agent were compared
with those receiving MMC treatment, Kaplan-Meler curve analysis
revealed that the differences among the groups wete not significant
{Tig. 3).

Kaplan-Meier analysis (Table 5) and univariate Cox proportional
hazards regression analysis (Table 6) revealed gender, presence or
absence of tumor stalk, tumor multiplicity, tuntor size, pathological
stage, and tumor grade were significant predictors for tumor recur
rence. In tultivariate analysis, male gender, multiple bladder tunors,
a tamor sizo greater than 3 cm, and pathological stage T1 were inde-
pendent tisk factors for tumor securrence. Female patients had a recur-
rence risk 0.7 times lower than male patients. Recurrence tisk was 1.7
times higher for multiple tumors, and 1.3 times higher for tumors
greater than 3 cm compared with those equal to or smaller than 3 cm.
Patlents with T1 tumor had a recurrence risk 1.3 times higher than
those with Ta.

Tn patiems treated with BCG instillation, no clinicopathological
factors were associated with tumor recurrence in uni- and multivariate
analysis (data not shown),

£ 2009 The Jay Urolngical Associnti
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Discussion

In the present study, we characterized the clinical outcome of newly
diagnosed non-muscle invasive bladder vancer in a large contemporaty
serios of patients from a Japanese bladder cancer regiswry and deter-
mined the predictors for tumor recurrence. Overll, bladder tmor
multiplicity, a tumor size greater than 3 o, pathological stage T1,
tumor grade G3, and the absence of adjuvant intravesical instillation
were found to independently inorease the risk of tumor recurrence.
Numerous publications have reported the same prognostic indicators as
owrs for fumor fecurrence in non-nuscle invasive bladder cancer.' *
Recently, a combined analysls was cartied out using data from 2596
non-muscle invasive bladder cancer patients collested from seven
Buropean Organization for Research and Treatment of Cancer
(EORTC) tiials.® In the analysis, six clinicopathological risk factors,
namely multiplicity, tumor size, prior recurrence rate, pathological
stage, concomitant CIS, and nunor grade were determined. Four of the
six predictors for tuinor recurrence in the present study were shared
with their indicators; however, the big difference between their study
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and ours is that their population has included both primary and recur-
rent cases. A more homogenous population of pationts who initially
dingnosed non-muscle invasive bladder tumor was evaluated in our
current study.

Overall, 12.2% received BCG instillation in our study. In the sub-
group of patients treated with BCG intillation, no clinicopathological
factors were associated with tumor recusrence. Kaplan-Meier analysis
demonstrated that the recurrence-free survival in the BCG ingtillation
group was significantly bigher than that in the intravesical chemo-
therapy group especially in pT1G3 patients (P = 0.039), which was
confirmed by others. Furthermore, BCG instiflation was significantly
gelected jn patients with multiple, larger, and higher pathological stage
tumoss, corpared with intravesical chemothetapy. These results sug-
gosted that BCG instiflation was cartied out for the prevention of
recurrence in a relatively smaller percentage of high risk patients than
would have been expected from the current clinical situation.”* One
reason for the difference in the percentage of BCG instillations carried
out botween 1999-2001 and the present is that the current clinical
management for non-muscle invasive bladder cancer is bighly affected
by the guidelines.'#

In our subgroup consisting of the 1314 patiems treated with adjuvant
intravesical chemotherapy, multivariate analyses demonstrated that
male gender, bladder tumor multiplicity, a tunor size greater than 3 cm,
and pathological stage T1 were independent risk factors for tumor
recurrence. Only about 10% of the patients were treated with MMC
intravesical chemotherapy. Au et al. reported that intravesical chemo-
therapy using a medified 40 mg dose of MMC accompanied by a
decrease In urine volume during the procedure and urine alkalinization
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significantly imptoved the thetapeutic benefit oftraditional MMC treat-
ment for the provention of umer recurrence.'® Meanwhile, Hunchatek
et al. have showed that maintenance intravesical chemotherapy reduced
tumor recurrence, when compared with a single course of induction
chemothempy." Further study is warranted to prove the therapeutic
benefit with these modalities, especially in Japanese patients who have
these risk factors for recurrence. In our multivariate analyses, gender Is
an independent predictor for tumor recurrence in patients weated with
adjuvant intravesical chemotherapy but not in overall patients. There
has been no study to evaluate the influence of gender for tumor recur-
rence in a large series of bladder cancer patients treated with intravesi-
cal chemotherapy. The exact renson why fomale patents have better
outcotne for tumor recurrence than male putients has to be elucidated in
a future study.

Frydenberg ef al. conducted a survey of a population cancer registry
that included about 700 newly diagnosed non-muscle invasive bladder
cancers between 1990 and 1995 in Victoria of Australia. Logistic
regression analysis revealed that tamor grade and pathological T stage
were independent factors affecting the risk of recurrence. Less than
10% of the patients received adjuvant intravesical chemotherapy or
immunotberapy.'® Girdmark ez al. analyzed the clinical characteristics
of shout 10 000 newly diagnosed cases of bladder cancer obtained from
the Swedish National Bladder Cancer Register between 1997 and
2001.” A large sumber of the patients, even in the high risk group, were
stilt underireated and they concluded that the survival rate of bladder
cancer in Sweden during this period seemed to remain at the levels
previousty reported for the 1980s. The accunulation of data provided
by 2 large cancer 1egistry is of great importance to understanding the

3 2009 The Jopanese Urological Asacintion
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trends in the clinical characteristics of the disease and its treatment
management, and to providing an opportunity for analysis of the indi-
cators predicting prognosis.®

The present study hag several limitations. First, the results were
obtained from a dataset created by data only from conters participating
in the bladder cancer registry. Since all of the centers in Japan do not
participate in the cancer regisiry, the dataset doss not include data for
all bladder cancers in Japan. However, approximately 180 institutions
participate in the cancer registey in Japan and the datasst contained data
for approximately 6000 patients so we believe that the results represent
an accurate reflection of the chatactetisties of patients with newly
diagnosed bladder concer and its clinical outcome in the period from
1999 and 2001.2 Another limitation is that the follow-up period was
short, Median follow-up was 24 months and this bias might affect the
undesstanding of true risk factors and the natural course of non-muscle
invasive bladder cancor and make us unable to analyze the prediction of
tumor progression and-survival. In fact recurrence-free survival in our
study wag somewhat better than that reported in another large geries.”
Several papers pointed out the importance of the use of data from
long-term follow-up of nop-musele invasive bladder cancer? Further
study would be warranted to acoumulate long-term follow-up data in
the bladder cancer registry. .

In conclusion, patients with multiple twnors, a tuinor size preater
than 3 cm, tumor grade G3, or pathological T1 tumors were at greater
risk, whereas thoso treated with intravesical BCG instiflations had a
decreased risk of tumor recurrence in the overall patient population. In
patients treated with intravesical chemotherapy, male gender, bladder

& 2006 The Jananese UroJogien} Associntion

tumor multiplicity, 2 tumor size greater than 3 cm, and pathological
stage T1 were independent risk factors for tumor recurrence. Further
atudy of datasets created from longer follow-up data iy warranted in
order to analyze tumor progression and disease survival.
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ABSTRACT A cohort of patients operated at the
National Cancer Center Hospital in Tokyo for rectal car-
cinoma, at or below the peritoneal reflection, was revqued
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 patients, with. pre-
operatively staged T1 or T2 tumors 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 in 0.8% 5-year local recurrence. In lymph-node-
positive patients, 33% of the unilateral LLND group had
local relapse, significantly more (p = 0.04) than in the
bilateral LLND group with 14% local recutrence. Local
recurrence in the lateral, presacral, perineal, and anasto-
motic subsites was lower in the bilateral LLND group as
compared with in the unilateral LLND group. We conclude
that, in selected patients, surgery without LLND has a very
low local recurrence rate. Bilateral LLND is more effective
in reducing the chance of local recurrence than unilateral
LLND. Either surgical approach, with or without LLND,
requires relisble imaging during 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 tumor with its surrounding mesorectum as an
intact package, preventing residual tumor cells in the
mesorectum from developing into local recurrence."* In
advanced lesions neoadjuvant (chemo)radiotherapy can
downstage tumors, but good surgical quality is still
essential in order to achieve total clearance of tumor
cells.?

The Japanese 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 superior rectal artery to the inferior
roesenteric 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
Iymph 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 areas.® Consequently, lateral lymph node dis-
section (LLND) was developed in Japan in order to resect
the tumor with the primary locoregional lymph node
basins beyond the mesorectal plane,” LLND has resulted
in better survival and lower recurrence rates than con-
ventional surgery.®®

A problem is that the lateral lymph 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 case-oriented policy is practised in Japan,
adopting LLND only in advanced disease at or below the
peritoneal refiection,

The aim of this study is to evaluate the treatment of
rectal cancer 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 to 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 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 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 situ
carcinoma (n = 22). Of the remaining 767 patients, only
patients with rectal carcinoma at or below the peritoneal
refection wete 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, $0 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 disease without suspected lymph nodes. Lateral
lymph node dissection (LLND) was added to TME in
stage T3 or T4 rectal cancer at or below the petitoneal
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 tumor was located centrally. When the
lateral lymph nodes were 1 ¢cm or larger on preoperative
imaging or intraoperative findings, bilateral extended
Iymph node dissection was performed, consisting of dis-
section of the complete internal iliac artery and the
antonomic nerve system, When there was no suspicion on
positive lateral lymph nodes, autonomic nerve preserva-
tion (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
identified. 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 unastomotic. 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 classifid using the radiology reports 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 tésts were used
to compare individual variables. Survival and cumulative
recturence incidences were estimated using the Kaplan—
Meier mhethod. Differences between the groups were
assessed using the log-rank test. All p-values were two-
sided and considered statistically 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, Multivariate
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 variables were
studied for local recurrence and overall survival: age, sex,
operative procedure, degree of lateral lymphadenectomy,
T-stage, mesorectal lymph node N-stage, lateral lymph
node positivity, maximum tumor diameter, differentiation,
and autonomic nerve preservation.
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RESULTS
Clinicopathology

Patient characteristics and treatment details are listed in
Table [. Of the 351 studied patients, 145 had standard
TME surgery without LLND, 73 underwent unilateral
LLND, and 133 patients received bilateral LLND. LLND
was performed in significantly younger patients and more
often in combination with a non-sphincter-saving proce-
dure, compared with patients who had not undergone an
LLND. The tumors in the LLND patients had higher T- and

TABLE 1 Clinicopathological characteristics

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

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

Table 2 shows the outcomes of lymph node involvement
for all 351 patients, stratified by T-stage. Overall lymph
node involvement was 42%, and lateral lymph node

No LLND (n = 145) Unilateral LLND (n = 73) Bilateral LLND (n = 133) p* i

Sex ratio (M:F) 96:49 (66:34) 47:26 (64:36) 86:47 (65:35) 0.95 097
Mean age (years) 61 57 57 0.03 098
Operation
Sphincter-saving 112 (77) 36 (49) 63 (47)
Not sphincter-saving 33 (23) 37 (51 70 (53) <0.001 0.79
Adjuvant chemotherapy
No 139 (96) 67 (92) 121 1)
Yes 6 (4) 6 (8) 1209 0.24 0.85
T-stage
Tl 52 (36) i@ 3(2)

. T2 47 (32) 27 (37 37 (28)
T3 46 (32) 40 (55) 83 (62)
T4 0 34 10 (8) <0.001 0.37
Mesv LN positive
0 102 (70) 44 (60) 64 (48)
1-3 30 (21) 19 (26) 39 (29)
>4 13 (9) 10 (14) 30 (23) 0.003 0.28
Lat LN puositive ‘
No - 62 (85) 109 (82)
Yes, - 11 (15) 24 (18) - 0.59
ANP
No 32 2 (3) 17 (13)
Yes 142 (98) 71097 116 (87) <0.001 0.02
Differentiation
Well 75 (52) 27 (37 50 (3%)
Moderate 67 (46) 44 (60) 75 (56)
Poor 23 2(3) 8 (6) 0.18 0.29
Tumor size
04 cm 106 (73) 31 (42) 42 (32)
>4 ¢ 39 27) 42 (58) 91 (68) <0.001 0.12
Diss. LN (mean) 21 38 45 <0.001 0.004

Values in parentheses are percentiges
* p value between no LLND, unilateral LLND, and bilutemllLLND
#* p value between unilateral LLND and bilateral LLND

g
Meso mesorectal; Lat lateral; LN lymph node; ANP autonomic nerve preservation
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TABLE 2 Lateral lymph node dissection and lymph node status, stratified by T-stage

Stage LLND LNI LNI LLNI
T1: 58 No LLND 52 (0%) NO 47 8/58 = 14% 1/58 = 2%
Upper pos 5
LLND 6 (10%) NO 3
Upper pos, lat neg 2
Upper neg, latpos = 0
Upper pos, lat pos 1
T2: 111 No LLND 47 (42%) NO 33 32/111 = 29% /11l = 6%
Upper pos 14
LLND 64 (58%) NO 46
Upper pos, lat neg 11
Upper neg, lat pos 2
Upper pos, lat pos” 5 )
© T3 169 No LLND 46 (27%) NO 22 971169 = 57% 19/169 = 11%
Upper pos 24
LLND 123 (73%) NoO 50 ‘
Upper pos, lat neg 54
Upper neg, lat 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 1
Upper pos, lat neg 4
Upper neg, lat pos 0
Upper pos, lat pos 8
Total: 351 207/351 = 59%* 149/351 = 42% 35/351 = 10%

LIND lateral lymph node dissection; LNI lymph node involvement (upper and lateral lymph nodes); LLNI lateral lymph node involvement;
Upper, upper lymph nodes; Lat lateral lymph nodes; pos positive; neg negative

* Percentage of patients submitted to LLND

involvement was 10%. Jump metastases (mesorectal lymph
nodes negative and lateral lymph nodes positive) occurred
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 (5-year 8.3%). In N+ patients (Fig. 1),
the difference between the uni- and bilateral LLND (32.8%
versus 14.2%, respectively) was significant (p = 0.04).

In multivariate analysis (Table 3) including uni- and
* bilateral LLND patients, lateral lymphadenectomy,. meso-
rectal lymph node N-stage, and lateral lymph node positivity
were independent risk factors for local recusrence.

Compared with patients with bilateral LLND the relative risk
for local recirrence 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 patients 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 ipsilateral side after unilateral LLND had lower lymph

node harvest (mean 28 LNs) than the patients who devel-
oped no lateral recurrence after unilateral LLND (mean 38
LNs). However, the number of patients is too low to draw
any firm conclusion from this finding.

Distant Recurrence and Survival

At local recurrence diagnosis 40% of the unilateral
LLND patients and 60% of the bilateral LLND patients had
distant metastases. One year after local recurrence diag-
noses these figures were 70% and 80% in the uni- and
bilateral LLND patients, respectively.
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Locdl Figure 2 shows the survival curves of the TME-only,
g:f:m*““ and uni- and bilateral LLND patients. Overall 5-year sur-
1o — Unitateral vival was 89% for patients who had standard TME. Five-
» Bilateral year overall survival in the unilateral LLND group was
Y 78%, which did not differ significantly from the bilateral
LLND group (77%) (p = 0.37).
o The multivariate Cox regression analysis, when includ-
) ing the uni- and bilateral LLND groups, identified T-stage,
mesorectal lymph node N-stage and lateral lymph node
04 positivity as independent factors for death risk.
r_r-rJ Two years after local recurrence diagnosis 37% of the
02 . . unilateral LLND patients was still alive, as compared with
. o ‘ 1 60% of the bilateral LLND patients. The number of
o L 3 4 5 patients is however too low to conclude significant better
Yeury Since Surgery survival for bilateral LI.ND patients.
¥IG. 1 Local recurrence in N+ patients
TABLE 3 Multivariate analysis for local recurrence
Varisble HR 95% CI P Qverall
Lateral dissection 0.003 Lo e, 'kct—‘l_,_____
Unilateral 1.00 - 1—-1__,__,_1__‘__—1
Bilateral 0.25 0.10-0.64 TR T
T-stage ¢ T Fa
T1 4 T2 1.00 08
T3 + T4 299 0.84-10.73 LEND e
N-stage mesorectal LN 0.008 0.7 == Unilateral
0 pos 1.00 -+ Biluterl
1-3 pos 271 0.75-9.85 e
>4 pos 7.22 2.01-25.94
Lateral LN status 0.007 ’ . ’ 1 yRm——
Negutive 1.00 ‘Years Since Surgery
Positive 3.53 141-8.85
FIG. 2 Overall survival in all patients
TABLE 4 Sites of local recurrence
All patients Only N+ patients
Site of local recurrence Unilateral LLND Bilateral LLND )4 Unilateral LLND Bilateral LLND p
n="13) (n = 133) (n=32) n="14)
Lateral 5(5.6) 4 (33) 4 (13.2) 34.6)
Ipsilateral 3(34) 3(9.9)
Contralateral 2(22) 1(3.3)
Presucral 228 0 2. 1T ()
Perineal 2(28) 2(L7) 1(31) 2(34)
Anterior 0 (0) 109 00 1(1.8)
Anastomotic 34.2) 2 (1.6) 3(9.8) 2 (3.0
Unknown 0 () 1(0.8) 0w 1(14)
Total 12 10 , 10 9
5-Yeur LR rate 154% 8.3%' 0.6 32.8% 14.2% 0.04

Values in parentheses are the 5-year local recurrence rates per subsite

s
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DISCUSSION

Lateral lymph 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 techniques, combined with
LLND, have been developed. Bilateral and even unilateral
complete autonomic nerve preservation (ANP) combined
with LLND often maintains urinary function, but reports
yary about the results in sexual fonction."* " In the many
decades of LLND surgety in Japan constant evaluation
has taken place with the purpose of preventing over-
treatment and minimizing morbidity. 2! Nowadays the
policy in many Japanese hospitals is highly case-oriented,
adapting the degree of surgical resection and ANP to the
extent of cancer spread.?* Whereas in the 1970s and
1980s in the National Cancer Center Hospital (NCCH) in
Tokyo the standard procedure was to perform bilateral
LLND in case of advanced rectal cancer, lately also
unilateral LLND has been performed. The purpose of this
study was to evaluate the treatment between 1993 “and
2002 at the National Cancer Center Hospital for rectal
carcinoma, at or below the peritoneal reflection, looking
at the patterns of local recurrence and the risk factors for
local recurrence. To our knowledge, there are no pub-
lished results of unilateral lymph node dissection in rectal
carcinoma.

The results of this study show 5-year local recurrence
rate of 6.6% in rectal cancer at or below the peritoneal
reflection by Japanese surgery. This primarily surgical
approach compares favorably with results in Western
countries, where neoadjuvant treatment is adopted: as the
standard in order to reduce local recurrence rates. There-
fore, the Japanese concept of removing the lateral basins of
Iymph nodes spread can be considered successful. How-
ever, some questions still remain to be answered. The
etiology of locally recurrent disease is mot completely
understood yet.

This study, although retrospective, provides further
evidence of disease outside the TME envelope in higher-
stage tumors. Bilateral LLND (5-year local recurrence rate
14%) resulted in better local control than unilateral LLND
(5-year LR rate 33%) in N+ patients. Persistent disesse 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 originating 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 mechanisms of how tumor 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 is inferior 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 LIND is that the
contralateral autonomic nervous system stays untouched,
decreasing the chance of autonomic nerve injury. Studies
report that, after LLND with nerve-sparing surgery, urinary
function is maintained, Between 50% and 100% of males
are sexually active, however with compromised ejacula-
tion, 181923 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
sexual function of this cohort, being unable to report on the
results after unilateral LLND with nerve preservation.
Therefore, the question of whether functional results are
truly better remains unanswered.

The tumors 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
intraoperative evaluation has obviously been accurate.
Interesting however, is that pathology (Tables 1 and 2)
showed that about 30% of the patients operated by TME
had T3-stage or N-positive disease. Pathology seems to
filter out more metastatic Tymph nodes than preoperative
imaging, but these (micro)metastases obviously have no
oncologic comsequences. Jump metastases (mesorectal
negative, lateral positive) occurred in only 3% of the
LLND patients, thus when mesorectal lymph nodes are
unsuspected, risk for lateral lymph node recurrence is very
low.

Preoperative evaluation in advanced disease is difficult.
In this study local recurrence developed on the contralat-
eral 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 unreliable for
clinical 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)radiation is used instead of LLND.
There are no (randomized) studies comparing preoperative
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(chemo)radiotherapy and TME with LLND in similar 3. Den Dulk M, Collette L, van d, V, Marijner CA, Calais G, Mi-

patients, making it difficult to make a statement about neur L, et al. Quality of surgery in T34 rectul cancer:
. . . torred in ad d rectal carci j involvement of circumferential resection margin not influenced
which regimen is preferred in advanced rectal carcinoma. by preoperative treatment. Results from EORTC trial 22921, Eur

Western surgeons are hesitant to do lateral lymph node J Cancer, 2007:43:1821-8.

dissections for three reasons. First, in Westeen patients with 4, Senba Y, An anatomical SN(}()’ of dthe lymphatic system of the
o b aen S chniaues rectum. In Japanese. J Fuluoka Med Coll, 1927;20:1213-68.

A hlgh?r. .bOdy mass u}dex, nerve spdrmg' t.e . q eh. 4.re 5, Gerota D. Die lymphgefasse des rectums und des anus. Arch Anat
more difficult and the fear of excess morbidity is realistic. Physiol. 1895;240.

Further, it is well known that lateral lymph node status is . Kura M. Cuncer of the rectum. In Japanese. J Jpn Surg Soc.
reflective of overall mesenteric lymph node status and 1940;41:832-77. ] ) )
lateral lymph node positivity results in poor prognosis.m’}o 7. Hojo K, Sawada T, Moriya Y. An analysis of survival and

. . . voiding, sexual function after wide iliopelvic lymphadenectomy
Lastly, although LLND has improved oncologic results in in patients with carcinoma of the rectum, compared with con-

(=)

Japanese patients in historical studies and also the current ventional lymphadenectomy. Dis Colun Rectum. 1989;32:128-
study suggests that LLND is able to prevent residual tumor 3. ‘ o
cells from developing into local recurrence, the clinical 8. Moriya Y, Hojo K, Sawada T, Koyama Y. Significance of lateral

node dissection for advanced rectal carcinoma at or below the

| effectiveness of LLND has not been proved in a random- petitoneal reflection, Dis Colon Rectum. 1989;32:307-15.
| ized fashion, Currently, the National Cancer Center 9. Suzuki K, Muto T, Sawada T. Prevention of local recurrence by
Hospital is coordinating a multicenter randomized clipical - ?5‘;;‘%?7 gni\‘%iiadenecwmy for rectal cancer. Surg Today.
trial comparing conventional TME with bilateral LLND In "o g ibiri & Akasa T, Fuita S. Pattems of recumence
patients with rectal carcinoma, The results are awaited with afier nerye-sparing surgery for rectal adenocarcinoma with spe-
anticipation, but it is questionable whether they will be cial reference to loco-regional recurrence, Dis Colon Rectum.
applicable to Western patients, 1995;38:1162-8.
Concluding, in this study patterns of local recurrence 11, Genersl rules for clinical and pathological studies on cancer of
. ) . the colon, rectum and anus, Part I, Clinical classification, Japa-
were evaluated in the treatment of rectal cancer, at or nese Research Society for Cancer of the Colon and Rectum. Jpn J
below the peritoneal reflection, with selective LLND. Surg. 1983;13:557-73. '
Overall local recurrence was 6.6% at 5 years. Local 12, General rules for clinical and pathological studies on cancer of
recurrence rate after standard TME was 0.8% in low-stage the colon, rectum und anus, 7th ed, Japanese Reseurch Society for
A e . L Cancer of the Colon and Rectam; 2006,
disease. In lymph-node-positive patients, 33% of the uni- 3 geeup WH, Moriya Y, van de Velde CJ. Pattems of lymphatic
lateral LLND patients had local relapse, significantly more spread in rectal cancer. A topographical analysis on lymph node
than in the bilateral LLND group with 14% local recur- metastases. Eur J Cancer. 2002;38:911-8,

14. Roels S, Duthoy W, Haustermauns K, Penninckx F, Vandecuveye
V, Boterberg T, et 4l Definition and delineation of the clinical
target volume for rectal cancer. Int J Radiat Oncol Biol Phys.

rence. Bither surgical approach, with or without LLND,
requires reliable imaging during work-up.

2006;65:1129-42,
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Pelvic exenteration for clinical T4
rectal cancer: Oncologic outcome in
93 patients at a single institution over a
30-year period

Seiji Ishiguro, MD,*® Takayuki Akasu, MD," Shin Fujita, MD," Seiichiro Yamamoto, MD,*
Miranda Kusters, MSc,® and Yoshihiro Moriya, MD,* Tokyo and Nagwya, Japan, and Leiden,
The Netherlands

Background. Patients with stage T4 rectal cancer are known to have poor survival and often require
pelvic exenteration (PE). We describe the oncologic eutcome of PE for patients with clinical T4 vectal
cancer over a 30year periad.

Methods. Data for 93 patients with primary rectal cancer who underwent PE between 1 975 and 2005
were reviewed retrospectively. )

Results. Curalive resection was performed in 91 palients (97.9%). Estimated 5year overall survival
(0S) and 5xyear recurrencefree survival (RFS) rates were 52% and 46 %, respectively. Irradiation was
administered in 18 patients (19.4%). Local recurrence was observed in 7 patients, of whom 6 had
lymph node (LN) involvement. Estimated local recurrence yale at 2 years was 8.6% (2.0% in node-
negative and 16.4% in node-positive patients). Multivariate analysis demonstrated that luteral pelvic
LN involvement (P = .03), a carcinoembryonic antigen level of >10 ng/dL (P = .04), and lympho-
vascular invasion (P = .04) were significantly associated with decreased OS. Only lateral pelvic LN
involvement was significantly associaled with decreased RES (P = .01). .
Conclusion, For patients with clinical T4 rectal cancer, PE can provide an opportunidy for long-term
survival and good local control, Patients with lateral pelvic LN involvement should be offered adjuvant
Irealment frre- or postoperatively lo improve prognosis afler PE. (Surgery 2009;1 45:189-95.)

From the Colorectal Surgery Division, National Gancer Center Hospital,® Tokyo, Japar; the Division of
Surgical Oncolugy, Departmend of Surgery, Nugoye University Gruduale Schuol of Medicine,” Nugoya, Jupan;
and the Department of Surgery, Leiden University Medical Centre,® Leiden, The Netherlands

LOCALLY ADVANCED RECTAL CANCER IN THE PELVIS Temaing
a challenge to surgeons, The keyfactorinfluencinglo-
cal control and survival is margin-negative resection.!
Patients with T4 rectal cancer, which directly invades

‘adjacent organs or structures,” have poor survival,!

Pelvic exenteration (PE) is defined as operative
resection of the rectum, distal colon, bladder,
lower ureters, internal reproductive organs, drain-
ing lymph nodes (LN), and pelvic peritoneum.'*
PE allows rectal tumors invading adjacent organs
to be resected en bloc and the provision of a mar-
ginnegative operation. It has been reported that
PE is associated with high morbidity and mortality
rates.* In our opinion, however, the key factor in
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reducing these rates and in guaranteeing optimal
results is skill of the surgical teams.

Here, we evaluated the outcome of clinical T4
primary rectal cancer treated with PE and factors
predicting long-term survival and recurrence based
on our data set covering a period of >30 years.

. PATIENTS AND METHODS

Patients. PE with curative intent was performed
in 93 patients with primary rectal cancer between
January 1975 and September 2004 at our institu-
tion. All patients had biopsy-proven adenocarci-
noma and were suspected of having cancer
invasion to adjacent organs without distant metas-
tases on the basis of either or both preoperative
examination and intraoperative findings. Data for
these patients came from a prospectively collected
colorectal division database and were reviewed
retrospectively with a focus on recurrence, survival,
and clinicopathologic factors. The patients were
followed until September 2007,
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Preoperative evaluation and operative proce-

dure. Preoperative examination included physical.

examination, digital rectal examination, bimanual
examination (in wormen), and computed tomog-
raphy. Turnors were grouped into lower rectum
(0=7.0 cm from the anal verge), middle rectum
(7.1-12.0 ¢m), and upper recturt and rectosig-
moid (12.1~17.0 cm).” All tumors were confirmed
to be located below the sacral promontory by
contrast enema. Magnetic resonance imaging was
introduced after 1988, and endoscopic ultrasonog-
raphy was used after 1989. Either or both modality
was performed for evaluation of the depth of
tumnor invasion and LN involvement,

PE with extended lateral pelvic LN dissection
was performed, in principle, for tumors that were
suspected to have extensive invasion to the trigone
of the bladder, the prostate, or the urethra. LN
dissection was performed around the inferior
mesenteric artery in the upper lymphatic system,
and laterally with combined resection of the
bilateral internal iliac vessels. Periaortic LNs and
inguinal LNs were not dissected unless the LNs
were found to be swollen by preoperative imaging
or intraoperatively. Details of extended LN dissec-
tion have been precisely described in previous
reports.s'c'

In some female patients, modified (anterior or
posterior) PE was performed to preserve urinary or
fecal continence and to reduce postoperative mor-
bidity. In anterior PE, the lower rectum was
retained in situ, with removal of the upper rectum,
reproductive organs, and bladder. In posterior PE,
the bladder was preserved and the uterus, vagina,
and rectumn were resected with preservation of the
superior vesical drtery and division of the distal
internal iliac vessels. Sacral invasion was treated by
en bloc resection.>® Most urinary reconstruction
procedures were done using an ileal conduit.

Radiotherapy and chemotherapy. Radiotherapy
was provided in cases of large or faradvanced
turnors, in accordance with the surgeon’s prefer-
ence. Hypofractionation short-course radiation was
performed before 1985. After that, our policy of
preoperative radiotherapy was long-course radiation
with or without chemotherapy because of adverse
events, The doses varied from 30 to 504 Gy
with hyperfractionation. In principle, intraopera-
tive or postoperative radiation therapy was admin-
istered according to intraoperative findings, when
extension of tumor into the operative margin was
suspected or confirmed. In some patients, preop-
erativechemotherapy as well as radiotherapy was
given, although no definite criteria for this treat-
ment were available. Some patients with LN

Surgery
February 2009

involvement received postoperative adjuvant che-
motherapy. The standard regimen varied across
the study period.

Determination of recurrence and survival, Local
recurrence was defined as clinical or radiologic
recurrence in the prior pelvic treatment field, and
distant metastasis was defined as clinical or radio-
logic recurrence at any other site. Overall survival
(0O8S) was the period from the date of surgery to
the date of death or the date of the most recent
follow-up. Recurrencefree survival (RES) was the
period from the date of surgery to the date of
death, the first observation of local, or distant
recurrence, or the date of the most recent follow-
up, whichever occurred first.

Statistical analysis. Statistical analyses were per-
formed using Stata Version 9.2 (Stata Corporation,
College Station, Tex). OS and RFS curves were
calculated using the Kaplan-Meier method. Cox
regression analysis was used to identify factors
significantly associated with OS and RFS. Results
were considered significant when P < .05.

I3

RESULTS

Patients and operation. Patient demographics
are summarized in Table L. The study group was
composed of 80 men (86%) and 13 women
(14%), with a median age of b5 years (range,
26-80). Total PE was performed for 83 patients
(80 men and 3 women), anterior PE for 9, and pos-
terior PE for 1. Median operation time was 496 min-
utes (range, 220-1,073) and median blood loss
during surgery was 1,850 mL (range, 870-8,000).
In 6 patients, combined resection of the distal sa-
crum was done.®

Radiotherapy and chemotherapy. Radiotherapy
of the pelvis was performed in 17 patients (18.8%),
preoperatively in 13, postoperatively in 2, and both
intraoperatively and postoperatively in 2. Doses
varied between 20 and 50.4 Gy. Preoperative
hypofractionation short-course radiation was done
in 4 cases. Of 13 patients who received preoperative
irradiation, 8 received preoperative chemoradio-
therapy with a 5-fluorouracil-containing regimen,
intravenously in 6 and orally in 2.

Postoperative adjuvant chemotherapy was per-
formed in 25 patients. Among these, 3 received
intravenous 5-fluorouracil plus leucovorin, 3 re-
ceived intravenous mitomycin G, 1 received intrave-
nous cisplatin and etoposide, and 18 received oral
chemotherapy (carmofur in 14, uracil-tegafur in 4).

Pathologic analysis. Pathologic outcomes are
listed in Table II. The mean number of LNs
harvested was 51 (range, 2-110). All resected LNs
were investigated histologically, and LN involvement
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Table I. Characteristics of 93 patients ﬁndergoing
PE for rectal cancer

Ishiguro et al 191

Table II. Pathologic outcome of 93 patients
undergoing PE for rectal cancer

No. of patients

No. of patients

Age (yrs)

<60 b7

=60 36
Gender

Male 80

Female 13
Primary site

Upper rectum and rectosigmoid 25

Middle rectum 13

Lower rectumn b5
CEA level (ng/dL)

<10 59

=10 34
Type of operation

Total PE 83

Modified PE 10
Radiotherapy

Preoperative (chemoradiotherapy) 13 (8)

Intraoperative and/or postoperative 5

None - 76
Postoperative adjuvant chemotherapy

Done 25

None 68

CEA, Carcinoembryonic antigen,

was found in 40 patients, Of these 40, 18 patients had
LN involvement in the mesorectumn or along the
inferior mesenteric artery (upper LN involvement)
and 22 had involvement along the internal iliac
artery (lateral LN involvement) as well as upper LN
involvement. In patients with lower rectal cancer,
36.4% (20/55) had lateral LN involvement, and
97% (1/13) with middle and 4.0% (1/25) with up-
per rectal cancer had lateral LN involvement. Of 14
patients who received preoperative radiotherapy, 10
did not have LN involvement, 1 had only upper LN
involvement, and 3 had both upper and lateral LN
involvement,

Histologically, 46 (49.5%) of 93 patients who
~ were suspected of having T4 cancer at preoperative
or intraoperative evaluation had definite invasion
into adjacent organs. Of 47 patients who did not
have pathologic T4 disease, 16 had involved LNs
that had invaded neighboring organs, mimicking
the penetration of rectal cancer, and 7 had cancer
deposits between the rectum and adjacent organs.
The others had inflammatory changes resulting
from abscess formation or radiotherapy, which
caused fixation of the tumor. The surgical mdrgm
was positive in 2 patients (2.2%).

Mortality and morbidity profile. Surgery-related
complications were observed in 34 of 83 (41.0%)

Tumor differentiation

Well or moderately differentiated 80

Poorly differentiated or mucinous 13
T status

pT4 46

Non-pT4 47
N status (direction)

pn 53

Upper LN involvement 18

Upper and lateral LN involvement 22
Lymphovascular invasion

Absent 35

Present 58
Surgical margin

Negative 91

Positive 2
LN, Lymph node,

patients who underwent total PE (Table III). The
most frequent complication was perineal wound
dehiscence (20.83%), followed by urinary tract in-
fection (10.8%) and pelvic sepsis (8.4%). Eight pa-
tients required an additional operations, including
stoma reconstruction in 4, reconstruction of the
urinary tract in 2, and bypass operation because
of anastomotic leakage in 2. Three patients who
undergone anterior PE developed a complication,
namely pelvic sepsis, leakage of the ureter, and
acute colitis,

Two patients (2.2%) died within 30 days after
surgery, 1 from cerebral hemorrhage and the
second from sepsis after leakage of the intestine,
One patient died of perineal infection followed by
sepsis 7 months after surgery.

OS. Thirty-seven patients survived for 5 years
and 28 patients for 10 years. With a median follow-
up of 40 months (range, 1-305), the estimated 3-,
5- and 10-year survival rates were 61%, 52% and
50%, respectively (Fig 1).

RFS and pattern of local and distant recurrence.
Recurrence occurred in 27 (29.0%) patients
(Table IV). Of these, 4 had local recurrence, 20
had distant recurrence, and 3 had both local and dis-
tant recurrénce. The estimated 3-, 5, and 10year
RFS rates were 51%, 46% and 46%, respectively
(Fig 1). The sites of distant metastases included
the liverin 9, lung in 10, inguinal LN in 5, paraaortic
LN in 2, and bone in 2. Among patients with lateral
LN involvement, 59.1% developed recurrence by
the last follow-up compared with 88.9% in those
with upper LN involvement and 13.2% in those
with no LN involvement.
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Table M. Morbidity profile of 83 patients after
total PE procedures

No. of cases %
Perineal wound dehiscence 17 20.5
Urinary tract infection . 9 108
Pelvic sepsis 7 8.4
Leakage of intestine 3 3.6
Leakage of ureter 3 5.6
Acute renal failure 3 3.6
Bowel obstruction 2 2.4
Abdominal wound infection 2 2.4
Others 3 3.5
= Overall survival
T Y Raturrence-free survival
15
o)
0 "
o 82% 46%
ﬁg
) .25+
o
0 s v v 1 y r T

Q 1 2 3 4 5 ) 7
Years

Fig 1. OS and RFS after PE in patieuts with clinical T4
rectal cancer. Estimated $- and 5-year survival rates were
61% and 52%, respectively. Estimated 8- and 5-year RFS
rates were 51% and 46%, respectively.

The estimated local recurrence rate at 2 years
was 8.1%. Of the 18 patients receiving radiother-
apy, 1 experienced local recurrence. Of the 7
patients with local recurrence, 6 had LN involve-
ment (upper LN involvement in 3, upper and
lateral LN involvement in 3). The patient who had
no LN involvement followed by local recurrence
was 1 of 2 who had a positive operative margin and
who had received intraoperative and postoperative
radiation therapy. The other patient with a positive
operative margin did not develop local recurrence.
The cumulative local recurrence rate was plotted
by stratified LN involvement (Fig 2). The esti-
mated 2year local recurrence rate was 2.0% in pa-
tients with no LN involvement and 16.4% in those
with involvement, with this difference being signif-
icant (P=.01). Even after the exclusion of patients
who received preoperative radiotherapy, no pa-
tient without LN involvement experience 'local
recurrence at 2 years, 1

Four of 6 patients who had inguinal LN recur-
rence underwent resection. With regard to liver
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metastasis, 1 patient had a hepatectomy, and
1 patient received radiofrequency ablation. None
of the patients who developed pulmonary metas-
tases underwent metastasectomy.

Factors associated with OS and RFS. The esti-
mated OS at b years for patients without LN, with
upper LN involvement, and with lateral LN in-
volvement were 62%, 49%, and 31%, respectively.
In the univanate model, lateral LN involvement
was significantly associated with reduced survival
(Fig 8). A carcinoembryonic antigen (CEA) level ’
of =10 ng/dL, as well as lymphovascular invasion
and poorly differentiated or mucinous carcinoma,
were also significantly associated with poor survival
(Table V). OS between patients with T4 and
non-T4 rectal cancer did not significantly differ
(P=.92).

On multivariate analysis, lateral LN involvement
(P=.03), a CEA level of =10 ng/dL (P=.04), and
lymphovascular invasion (P=.04) were significantly
associated with decreased survival (Table VI).
With regard to RFS, lateral LN involvement and
lymphovascular invasion were significantly associ-
ated with a reduced RFS on univariate analysis
(P=.01 and .05, respectively; Table V). On multivar-
iate analysis, only lateral LN involvement was signif-
icantly associated with a reduced RFS (P = .01;
Table VI).

DISCUSSION

To our knowledge, this study represents the
largest single institution analysis to date of long-
term outcome in patients with clinical T4 rectal
cancer treated by PE. Estimated 5-year OS was 52%
and estimated B-year RFS was 46%, with an esti-
mated local recurrence rate at 2 years of 8.1%.
Lateral LN involvement was significantly associated
with both decreased OS and RFS; a CEA level
=10 ng/dL and lymphovascular invasion were also
significantly associated with decreased survival.
These factors are predictive of patients who are
candidates for adjuvant therapy.

In previous articles on oncologic outcomes of
primary rectal cancer in patients treated by PE,
estimated B-year survival rates were in the range of
43% to 64%.>'® However, none of these papers
provided details of local recurrence rate in patients
in the disease group. Comparison of our long-term
results with those in similar reports is hampered by
our less frequent use of preoperative or postopera-
tive radiotherapy and differences in operative pro-
cedure, which in our case involved PE with lateral
pelvic LN dissection. Nevertheless, it is interesting
that the estimated 5-year survival rate in our series
is quite similar to these previous rates.
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Table IV. Recurrence profile after PE
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NO (m = 53) Upper LN involvement (o = 18) Lateral LN involvement (n = 22)
All n = 93) No. (%) No. (%) No. (%)

Recurrence a7 7 (13.2) 7 (38.9) 13 (59.1)
Local 7 1 (1.9) 3 (16.7) 5 (13.6)
Distant 23 6 (11.3) 5 (27.8) 12 (54.5)
Liver 9 2 2 5
Lung 10 ] 2 5
Others 9 "2 1 6
LN, Lymph node.
8 ——— LNinvolvement (-)
£ 0,201 -« upper LN involvement (+)
g 164% - TR e tateral LN involvement (+)
] | - - £ 751 62%
g 0.15 - I ‘_} ‘E “’"’ 1 .
8 g - 6 i | N ISV,
: ] © 5 i{‘ ‘iuau-u»--a---—--_nu]
g 0.10 1 r . :g o 48% P=0.50

e LN involvement (+) g I T o T o .
% ------ - LN Invalvement () S o5 P=0.01
= 0.05° o ° 34% ’
E i 2,0% P=0.04
(] i 0

0003 1 2 3 4 o 1 2 3 4 5§ & 7
Years Years

Fig 2. Cumulative local recurrence rate after PE in pa-
tients with chinical T4 rectal cancer stratitied by LN in-
volvernent., Estimated 2-year local recurrence rate was
2.0% in patients without LN involvement (LN involve-
ment [—]) and 16.4% in those with involvement
(LN involvement [+]), The difference was significant
(P=.01).

Inadequate excision seems to be the major
determinant of a poor outcome in rectal cancer. 16
It has been reported that the status of circumferen-
tial resection margin stron%y predicts local recur-
rence and poor survival.'”!® The greatest benefit
of PE is that it offers a much higher probability of
resecting the tumor package without exposing ma-
lignant cells to the dissection plane.'® We routinely
combine PE with lateral pelvic LN dissection, and
although the effectiveness of lateral pelvic LN dis-
section has not been conﬁmled,% en blocresection
of pelvic structures along with tissues lateral to the
rectum likely minimizes the chance of a positive
margin. Previous studies have reported that the
number of resected LNs is closely correlated with
increased survival for colorectal cancer,**® indicat-
ing that the number of LNs suggests the adequacy
of the operation and of pathologic exauninaf.‘i‘on.‘q‘1
The median number of harvested LNs in the study
was 51. We believe this large number of LNs, ab well
as high frequency of curative resection, indicate
that we performed optimal operations.

Fig 3. OS after PE in patients with clinical T4 rectal can-
cer stratified by the direction of LN involvement, Com-
pared with patients without LN involverwent (LN
involvement [—]), those with lateral LN involvement
(lateral LN involvement) had significantly decreased
survival (P = .01), whereas those with only upper LN
involverment (upper LN involvement) had no difference
in survival (P=.50).

The etficacy of radiotherapy for local control in
patients with rectal cancer has been consistently
demonstrated.**?® In this study, however, only one
fifth of patients received perioperative radiother-
apy. It has been reported that LN involvement is as-
sociated with a higher risk of local recurrence 2%
Here, node-positive patients had a local recurrence
rate of 16.4% at 2 years, indicating the limitation of
surgery alone for clinical T4 rectal cancer with LN
involvement. To improve local control, radiother-
apy may be mandatory in positivenode patients
with clinical T4 rectal cancer, On the other hand,
the local recurrence rate at 2 years for node-nega-
tive patients was 2.0%. Furthermore, no local re-
currence was seen in node-negative patients, even
though they did not receive preoperative radio-
therapy. We, therefore, assume that radiotherapy
is not always indicated for node-negative patients,
even those with T4 rectal cancer.

The fact that only 49.5% of patients diagnosed
as having T4 rectal cancer had tumors invading
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Table V. Univariate analysis of factors associated with OS and RFS

o8 RFS
Variable HR 95% CI P HR 95% CI P

Gender

Male 1.00 — —_— 1.00 - _—

Female 0.77 0.38-1.81 5b 0.94 0.43-2.09 .88
Age (yrs)

<60 1.00 - —_— 1.00 —— —_

=60 1.80 0.74-2.28 .36 1.2 0.77-2.25 32
Primnary site )

Upper rectum 1.00 e — 1.00 - —

Middle rectumn 0.97 0.56-2.60 96 1.07 0.42-2.72 89

Lower rectum 1.67 0.86-3.24 138 1.7 0.91-3.87 .09
CEA level (ng/dL)

<10 1.00 e — " 1.00 — S

=10 1.80 1.03-3.14 04 1.51 0.89-2.58 13
Tumor differentiation :

Well or moderate 1.00 e — 1.00 o —_

Poor or mucinous 2.08 1.00-4.33 05 1.82 0.88-3.76 .10
T Status

Non-pT4 1.00 e —_— 1.00 — —_—

pT4 1.08 0.59-1.78 92 1.08 0.64-1.83 78
LN involvement

pNO 1.00 — — 1.00 - —

Upper LN involvement 1.29 0.58-2.62 50 1.43 0.71-2.88 92

Lateral LN involvement 2.61 1.344.62 01 3.07 1.68-5.63 .01
Lymphovascular invasion

Absent 1.00 — —_ 1.00 - —

Present 2.08 1.13-3.83 02 1.79 1.01-3.16 04
Radiation therapy

None 1.00 —_— —_ 1.00 e e

Done 1.25 0.62-2.50 b3 1,08 0.56-2.09 82
Adjuvant chemotherapy .

None 1.00 e —_ 1.00 — —

Done 1.14 0.63-2.04 .67 1.00

0.57-1.78 99

Table VI. Multivariate model of factors associated
with OS and RFS

* Variable HR 9% CI P value
oS
Lateral LN involvement 209  1.064.10 .03
CEA =10 ng/dL 184 1.04-826 .04
Lymphovascular invasion  2.00 1.05-3.82 .04
RFS

Lateral LN involvement  2.61 1.38-492 .01

adjacent organs also deserves consideration. Balbay
et al*® reported that only 61% of 46 patients who
underwent total PE for suspicion of bladder in-
volvement had definite invasion, whereas i their
series of 71 patients, Ike et al'® reported that 50%
of patients diagnosed with T4 rectal cancer who un-
derwent total PE actually had T3 tumors. In this
study, magnetic resonance imaging or endoscopic

ultrasonography was introduced after 1988. The
rate of actual T4 cancer was not different even after
introduction of such modalities (51% before 1988
#nd 50% in/after 1989). These low rates of accur-
acy indicate the difficulty in reaching a precise pre-
operative diagnosis of tumor invasion even with
current diagnostic modalities.

PE has functional, psychological, and psychosex-
ual implications for patients postoperatively, and
indications should therefore be determined with
caution. The efficacy of preoperative chemoradio-
therapy has been also improved and the frequency
of complete sterilization of the tumor has in-
creased, even for advanced rectal cancer.? Our pol-
icy for T4 rectal cancer has changed to more
frequent adoption of preoperative chemoradio-
therapy for better local control. Further improve-
ment in sterilization or shrinkage of the tumor
might allow the use of organ-preserving surgery in
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patients with T4 rectal cancer. Until that time, we
believe organ-preserving surgery in patients with
T4 rectal cancer is risky. We now have a plan to con-
duct 2 new protocol using preoperative chemora-
diotherapy for clinical T4 rectal cancer for better
local control and organ preservation, but 4 policy
of obtaining radical margins by PE is the safest
way to prevent local recurrence.

In conclusion, this retrospective review of the
oncologic outcome of PE with lateral pelvic LN
dissection for patients with clinical T4 rectal can-
cer at a single institution over a period of >30 years
showed a 5-year OS of 52% and a B-year RFS of
46%. Lateral LN involvement was significantly
associated with both decreased OS and RFS. A
CEA level =10 ng/dL and lymphovascular inva-
sion were also significantly associated with de-
creased survival, In addition to optimal surgery,
patients with these factors should be offered pre-
or postoperative adjuvant treatment. Confirmation
of these findings in an additional data set is
required.
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