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ORIGINAL ARTICLE

ENDOSCOPIC SUBMUCOSAL DISSECTION FOR EARLY GASTRIC
CANCER: TECHNICAL FEASIBILITY, OPERATION TIME AND
COMPLICATIONS FROM A LARGE CONSECUTIVE SERIES

IcHIRO ODA, TAKUJ GOTODA, HISANAO HAMANAKA, TAKAKO EGUCHI, YUTAKA SAITO,
TAKAHISA MATSUDA, PRADEEP BHANDARI, FABIAN EMURA, DA1ZO SAITO AND HIROYUKI ONO*

Endoscopy Division, National Cancer Center Hospital, Tokyo and *Endoscopy Division, Shizuoka Cancer Center
Hospital, Shizuoka, Japan

Background: Endoscopic mucosal resection (EMRY} is a recognized treatment for early gastric cancer {(EGC). One-piece
resection is considered to be a gold standard of EMR, as it provides accurate histological assessment and reduces the risk
of local recurrence. Endoscopic submucosal dissection (ESDY) is a new technique developed to obtain one-piece resection
even for large and ulcerative lesions. The present study aims to identify the technical feasibility, operation time and
complications from a large consecutive series.

Methods: We reviewed all patients with EGC who underwent ESD using the IT knife at National Cancer Center Hospital
in the period between January 2000 and December 2003. '
Results: During the study period of 4 years we identified a total of 1033 EGC lesions in 945 consecutive patients who
underwent ESD using the IT knife. We found a one-piece resection rate (OPRR) of 98% (1008/1033). Our OPRR with
tumor-free margins was 93% (957/1033). On subgroup analysis it was found to be 86% (271/314) among large lesions
(= 21 mm) and 89% (216/243) among ulcerative lesions. The overall non-evaluable resection rate was 1.8% (19/1033). The
median operation time was 60 min (range; 10-540 min). Evidence of immediate bleeding was found in 7%. Delayed
bleeding after ESD was seen in 6% and perforation in 4% of the cases. All cases with complications except one were
successfully treated by endoscopic treatment.

Conclusion: The present study shows the technical feasibility of ESD, which provides one-piece resections even in large
and ulcerative EGC.

Key words: comp]icaiion, early gastric cancer, endoscopic submucosal dissection, insulation-tipped knife, one-piece

resection.

INTRODUCTION

The incidence of early gastric cancer (EGC) varies between
countries, reaching 40-60% of cases in Japan.** Recently,
local treatment for EGC by endoscopic mucosal resection
(EMR) has been accépted as a standard treatment strategy
for selected cases of EGC.** EMR provides a S—ycar survival
rate of 85% equivalent to that of surgery and is devoid of
traditional surgical morbidity and mortality.”® One-piece
resection is considered to be a gold standard of EMR as it

provides accurate histological assessment and reduces the

risk of local recurrence.’ The general criteria for EMR in
EGC proposed by the Japanese Gastric Cancer Association
mncludes: (i) differentiated adenocarcinoma; (ii) intramucosal
cancer; (i) £ 20 mm in size; and (iv) without ulcer finding.
Lesions that meet all of the above criteria have negligible risk
of lymph node metastasis and have a reasonable tumor size
allowing one-piece resection by conventional EMR.**
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We proposed expansion of these general criteria for EMR
in EGC based on the risks of lymph node metastasis in EGC
obtained from a large number of surgical cases!®”® The
expanded criteria (Table 1) include lesions =21 mm and
ulcerative lesipns which were originally resected by surgery.
By expanding the criteria for EMR as suggested above the

" need for gastrectomy in EGC can be reduced, as these

patients could be treated by EMR. However, it is difficult to
resect large and ulcerative lesions by conventional EMR
techniques so a new technique of endoscopic submucosal
dissection (ESD) has been developed.® The primary aim
of this technique is to obtain one-piece resection during
EMR, It starts with identification and demarcation of the
lesion margins, which are then marked with a needle knife.
This is followed by submucosal injections at the margins to
lift the mucosa and then a circumferential mucosal incision
is performed around the lesion. Subsequent submucosal dis-
section of the lesion is performed with a special knife. We
developed an insulation-tipped (IT) knife for ESD in
1996.11 This knife is a modification of traditional needle
knife and has an insulated ceramic tip which reduces the risk
of gastric wall perforation. Over the years we have gained
substantial experience and expertise in the use of this knife
and, for last 5 years, ESD with the IT knife has become a
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Table 1. Expanded histological criteria of endoscopic submu-
cosal dissection

1. Differentiated adenocarcinama

2. No lymphatic or venous invasion

3. Intramucosal cancer regardless of tumor size without ulcer
finding
Intramucosal cancer < 30 mm in size with ulcer finding
Minute subumucosal cancer (sm1) <30 mm in size

Table 2. Expanded indication before endoscopic submucosal
dissection

1. Differentiated aderocarcinoma
2, No apparent invasive findings to the submucosal layer
3. Regardless of tumor size without ulcer finding

<30 mm in size with ulcer finding

standard practice in the treatment of EGC at our center, In
the present study, we aim to review the one-piece resection
rate (OPRR), operation time and complications of ESD
using the IT knife in the treatment of EGC in a large series
of patients. To our knowledge, there is no other reported
series of similar size in the literature.

PATIENTS AND METHODS

We perform ESD for EGC that meet the expanded indica-
tions before treatment at National Cancer Center Hospital
(Table 2) and then curability is determined histopathologi-
cally based on the expanded criteria (Table 1) and tumer
margins. ’

We identified all patients with EGC who underwent
ESD using the IT knife at our center in the period between
January 2000 and December 2003. '

We reviewed the clinical records, endoscopic and histolog-
ical reports of all these patients. A data collection sheet was
designed to obtain the relevant demographic and clinical
information about the patient, the tumor, the procedure and
its complications. Location of the tumor was divided into
upper, middle and lower thirds of the stomach based on the
Japanese Classification of Gastric Carcinoma® Tumor size
and ulcer finding were determined histopathologically. One-
piece resection was defined as en bloc resection. Resections
were considered to have tumor-free margins when both ver-
tical and horizontal margins of the specimen were free of
tumor cells independently of histological features. One-piece
resection rate (OPRR) with tumor-free margins was further
evaluated according to location, size and ulcer finding. Cur-
ability was divided into curative, non-curative and non-eval-
uable based on the expanded histological criteria (Table 1)
and tumor margins.'*® Procedure-related bleeding was sub-
divided into immediate and delayed. Immediate bleeding
was estimated in terms of a difference in hemoglobin (Hb)
level between preprocedure and next-day Hb value and a
decrease of =22 g/dL in Hb level was defined as significant.
Patients with a drop in Hb levels of > 2 g/dL following ESD
but with values within normal minimum Limit (male 13.7 g/
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Table 3. Characteristics of early gastric cancer

Location U 176 (17%)
M 431 (42%)
L 426 (41%)
Size (mm) <20 719 (70%)
21-30 176 (17%)
>31 138 (13%)
Ulcer finding Positive 243 (24%)
Negative 790 (76%)

L, lower third; M, middle third; U, upper third.

dL, female 11.3 g/dL) were not considered to have had sig-
nificant blood loss {to allow for hemodilution). Delayed
bleeding was defined as clinical evidence of bleeding as evi-
denced by hematemesis or melena at 0-30 days after the
procedure and requiring endoscopic treatment. We also
recorded the incidence of perforation as seen during endos-
copy or evidenced clinically after the procedure. Procedure-
related mortality was defined as any death within 30 days of
ESD. '

Data were analyzed using the 9> test (Statview;
Abacus Concepts, Inc., Berkeley, CA, USA). Fisher exzact
test was used when appropriate and P < 0.05 was considered
significant.

RESULTS
Clinicopathelogical features

During the study period of 4 years we identified a total of
1033 EGC lesions in 945 consecutive patients. Median age of
the patients was 67 years with a mean age of 66.6 years
(range; 29-93 years) and the male/female ratio was 4.20 (764/
181). Among 1033 lesions, 30% were =21 mm and 24% had
uleer finding, Overall data regarding location, tumor size and
uleer finding are described in Table 3.

One-piece resection rate

Among 1033 ¢onsecutive lesions resected at our center, one-
piece resection was obtained in 1008 lesions (OPRR; 98%).
The overall OPRR with tumor-free margins was 93% (957/
1033). The relationship between OPRR with tumor-free mar-
gins and tumor location, size and ulceration is shown in
Table 4.

Curability

Assessment of histological curability is shown in Table 5.
Among 857 curative resections, 484 were intramucosal can-
cers <20 mm without ulcer findings, 149 were intramucosal
cancers 221 mm without ulcer findings, 159 were intramu-
cosal cancers < 30 mm with ulcer findings and 65 were minute
subumucosal cancers (sm1) <30mm. Among 157 non-
curative resections, 141 were not included in the expanded
histological criteria (Table 1} regardless of tumor margins
and the remaining 16 lesions met these criteria but showed
positive horizontal margin. The overall non-evaluable resec-
tion rate was 1.8% (19/1033).
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Operation time

Qur median operation time was 60 min with a mean time of
78 min (range; 10-540 min). The relationship between oper-
ation time and tumor location, size and ulceration is shown
in Table 6.

Complications
Mortality

There was no death in this large series of patients (mortality
rate: 0%).

Immediate bleeding

Evidence of immediate bleeding was found in 63/945 patients
(7%). The relationship between immediate bleeding and

Table 4. Relationship between OPRR with tumor-free margin
and lesion location, size and ulcer finding

10DA ETAL.

tumor location, size and ulceration finding is shown in
Table 7.

Delayed bleeding

Delayed bleeding after ESD was seen in 59/945 patients
(6%). Of these patients, 76% bled within 24h and the
remaining 24% bled between 2 and 15 days after the proce-
dure, The relationship between the risk of delayed bleeding
and tumor location, size and ulceration is shown in Table 8.
All cases of bleeding were controlled by endoscopic treat-
ments (hemoclipping and/or electrocoagulation) and did not
require any surgical intervention. Blood transfusion was
required in only one patient.

Perforation

Gastric wall perforation was found in 35/945 patients (4%).
The relationship between risk of perforation and tumor size,

Table 7. Relationship between immediate bleeding and lesion
Iocation, size and ulcer finding

OPRR with P value Diminution of P value
tumor-free margin Hb level (=2 g/dL)'
Location U 88% (155/176) <0001 Location U 2% (14/176) 0.01
M 91% (394/431) <0.01 M 8% (35/431) < 0.005
L 96% (408/426) L 3% (14/426)
Size (mm) <20 95% (686/719) Size (mm) <20 4% (32/719)
21-30 90% (158/176) <0.01 21-30 8% (14/176) 0.065
231 82% (113/138) <0.001 231 12% (17/138) <0.001
Ulcer finding  Positive 89% (216/243) <0.05 Ulcer finding  Positive 7% (17/243) - 0.504
Negative 94% (741/790) ' Negative 6% (46/790)

L, lower third; M, middle third; OPRR, one-piece resection rate; U,
upper third.

Table 5. Assessment of histological curability

L, lower third; M, middle third; U, upper third.
' Cases of Hb level post endoscopic submucosal dissection showing
within normal minimum limit were excluded.

Curative resection

Non-curative resection Non-evaluable resection

84% (842/1008)
60% (15/25)
83% (857/1033)

One-piece resection
Piecemeal resection
Total

1.6% (16/1008)
12% (3/25)
1.8% (19/1033)

15% (150/1008)
28% (7/25)
15% (157/1033)

Table 6. Relationship between operation time and lesion location, size and ulcer finding

Operation time (min)

<30 31-60 61-120 2121 Mean Median

U 13% (22/176) 33% (58/176) 35% (62/176) 19% (34/176} 90 70

Location M 16% (71/431) 39% (166/431) 27% (117/431) 18% (77/431) 84 60
L 27% (114/426) 41% (174/426) 24% (102/426) 8% (36/426) 66 55

<20 26% (190/719) 40% (291/719) 24% (176/719) 9% (62/719) 64 50

Size {mm) 21-30 8% (14/176) 44% (77/176) 30% (53/176) 18% (32/176) )| 60
=31 2% (3/138) 22% (30/138) 38% (52/138) 38% (53/138) 134 110

Ulcer finding  Positive 9% (23/243) 37% (91/243) 33% (80/243) 20% (49/243) 91 70

' Negative 23% (184/790) 39% (307/790) . 25% (201/790) 12% (98/790) 74 60
Total 20% (207/1033) 39% (398/1033) 27% (281/1033) 14% (147/1033) 78 60
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L, lower third; M, middle third; U, upper third.
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Table 8. Relationship between delayed bleeding and lesion
location, size, ulcer finding and time since procedure

Delayed bleeding P value

Location U 1% (1/176)

M 6% (27/431) 0.001

L 6% (31/426) <0.001
Size (mm) <20 5% (35/719) '

21~30 7% (13/176) 0.1838

231 8% (11/138) 0.1385
Ulcer finding Positive 5% (131243)

Negative 6% (46/790) 0.7811
Time <24h 76% (45/59)

2-7 days 12% (7/59)

8-15 days 12% (7/59)

L, lower third; M, middle third; U, upper third.

Table 9. Relationship between gastric wall perforation and
Iesion location, size and ulcer finding

Perforation P value
Location u 7% (13/176) <0.001
M 4% (16/431) <0.05
L 1% (6/426)
Size (mm) <20 3% (18/719)
21-30 3% (6/176)
=31 8% (11/138) 0.001
Ulcer finding Positive 6% (14/243) < 0.005
Negative 3% (21/790)

L, lower third; M, middle third; U, upper third.

location and ulceration is shown in Table 9. All perforations
were detected endoscopically during the procedure and no
patient had delayed or missed perforation. All perforations
were managed endoscopically using endoclips except one
patient who needed surgery.

DISCUSSION

Development of new EMR techniques, such as ESD, has
revolutionized the management of EGC. It is now possible
to treat EGC, including large and ulcerative lesions, by ESD
at minimal cost and low morbidity and no mortality, in con-
trast to surgery. One-piece resection has been proposed as a
gold standard of EMR as it helps in accurate histological
assessment and reduces the risk of tumor recurrence.'” ESD
is a technique developed with the primary aim of obtaining
one-piece resection even in large and ulcerative lesions. %
We have found an OPRR of 98% in our large series of
EGC which comprised large 221 mm (30%)} and ulcerative
lesions (24 %) treated by ESD using IT knife. We believe that
this is a significant improvement as compared to an OPRR
of 76% with conventional EMR techniques in EGC of
smaller size and no ulceration as reported in a review of
Japanese literature.” This high rate of OPRR led to a very
Iow rate of histologically non-evaluable resection rate of
1.8%. This is again a big improvement as compared to the
conventional methods. This ability to assess the histological
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curability of resection has major therapeutic implications in
terms of deciding the need for further treatment,

The ability to obtain resections with tumor-fre¢ margins is
another big advantage of ESD with the IT knife as evidenced
in our series at 93%. On further analysis, we found that
OPRR with tumor-free margins is dependent on the location,
size and presence or absence of ulceration in the tumor,
Lesions 2 31 mm, with ulceration and located in the upper
third of the stomach have a low rate of obtaining tumor-free
resection margins with ESD (Table 4). However, this rate is
still higher then that described with conventional EMR tech-
niques and, in our opinion, ESD should be the preferred
mode of treatment for such lesions. We believe that tumors
with above-mentioned characteristics are technically difficult
to resect and should only be performed by endoscopists with
a high level of expertise and experience.

In contrast, among 857 curative resections, the number of
lesions not included in the general criteria proposed by the
Japanese Gastric Cancer Assaciation but included in cur
expanded criteria reached up to 44% (373/857).

The median operation time in our series was 1 h. On sub-
group analysis we found that the operation time was longer
in technically difficult lesions as described above (Table 6).
We have a large number of trainees operating under guid-
ance and we believe that this would influence the operation
time adversely. There is also an issue of the learning curve
with this relatively new technique.

One of the anxieties related to the use of the IT knife and
performing ESD in technically difficult lesions for a pro-
longed duration of time is the risk of complications. In our
series we found that immediate bleeding was seen in 7% of
cases. This is a reflection of intraoperative bleeding and was
measured as the difference in Hb levels measured before and
the morning after the procedure. This led to inclusion of eight
patients who had delayed bleeding within 12 h and a drop in
their Hb by 2 2 g/dL {data not shown), so this figure is an
overestimate of the real incidence of intraoperative bleeding.
The intraoperative blood loss seen in these patients was not
associated with any hemodynamic changes and none of these
patients needed blood transfusion.

The risk of delayed bleeding was seen in 6% of our cases.
In all these patients, bleeding was controlled by endoscopic
treatment with no need for surgical intervention. Blood
transfusion was required in only one patient. This indicates
that the delayed bleeding did not have significant hemody-
namic consequences. This could be a reflection of our policy
of high clinical suspicion and early endscopic intervention in
suspected cases of delayed bleeding,

The gastric wall perforation rate observed in our series was
4% and all these perforations were diagnosed at the time of
procedure and treated endoscopically. In one patient in
whom the perforation was diagnosed at the time of ESD,
we could not seal endoscopically due to a technically
difficult lesion near the anastmotic site of previous Billroth-
1 gastrectomy.

On further analysis we found that the risk of intracperative
bleeding and perforation was again higher in technically dif-
ficult cases, but delayed bleeding was common in lesions of
the middle and lower third of the stomach. The reason for
the latter remains unclear but antral peristaltic activity may
contribute to this to some extent. We also believe that this
increase in the risk of bleeding from lesions of the lower third
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of the stomach could be due to the fact that intraoperative
bleeding in this group of lesions is low, thus needing less
intraoperative hemostatic treatment as compared to the ves-
sels in the lesions of the upper third of the stomach. This lack
of intraoperative intervention may contribute towards the
risk of delayed bleeding. We are currently evaluating our
data to address this issue.

We conclude that this technique of ESD with the IT knife
is a feasible method of treating EGC and has a big advantage
of obtaining one-piece resection even in large or ulcerative

lesions. There was no procedure-related mortality and there

was an acceptable rate of complications that could be man-
aged endoscopically. This has helped us to expand our indi-
cations for EMR and reduce the need for surgery in EGC,
We are currently collecting long-term outcome data from this
large series of patients.
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Background: We report the outcome of radical cystectomy for patients with invasive bladder
cancer, who did not have regional lymph node or distant metastases, at 21 hospitals.
Methods: Retrospective, non-randomized, multi-institutional pooled data were analyzed to
evaluate outcomes of patients who received radical cystectomy. Between 1991 and 1995, 518
patients with invasive bladder cancer were treated with radical cystectomy at 21 hospitals. Of
these, 250 patients (48.3%) received some type of neocadjuvant and/or adjuvant therapy
depending on the treatment policy of each hospital.
Results: The median follow-up period was 4.4 years, ranging from 0.1 to 11.4 years. The 5-
year overall survival rate was 58% for all 518 patients. The 5-year overall survival rates for
patients with clinical T2NOMO, T3NOMO and T4NOMO were 67%, 52% and 38%, respectively.
The patients with pT1 or lower stage, pT2, pT3 and pT4 disease without lymph node metasta- -
sis had 5-year overall survivals of 81%, 74%, 47% and 38%, respectively. The patients who
" were node positive had the worst prognosis, with a 30% overall survival rate at § years. Neo-
adjuvant or adjuvant chemotherapy did not provide a significant survival advantage, although -
adjuvant chemotherapy improved the 5-year overall survival in patients w:th pathologrcally
proven lymph node metastasis.
Conclusions: The current retrospectlve study showed that radical cystectomy prowded an

overall survival equivalent to studies reported previously, but surgery alone had no more poten- ¥

tial to prolong survival of patients with invasive cancer. Therefore, a Iarge-scale randomized
study on adjuvant treatment as well as development of new strategles will be needed to
improve the outcome for patients with invasive bladder cancer.

Key words: multi-institutional pooled analysis — radical cystectomy — invasive bladder cancer

INTRODUCTION

Radical cystectomy has been considered the standard curative
treatment for invasive bladder cancer all over the world (1,2).
*Present address: Yamagata University Schoot of Medicine Recent improved surgical techniques in addition to develop-

) Sence: Taii Tsuk e Vol ment of perioperative care and anesthesia have reduced
F s Win ey " morbiity and morlity. Furlhermore, advances in orthotop
Sapporo 060-8543, Japan. E-mail: taijit@sapmed.ac jp urinary tract reconstruction have improved the quality of life of
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patients undergoing radical cystectomy. However, while about
half of patients are cured, the remainder still suffer from local
recurrence and distant metastasis within 2-3 years. Thus, in
an attempt to improve treatment outcome, many investigators
have tried combinations of neoadjuvant or adjuvant chemo-
therapy with surgery (3-5). Unfortunately, the impact of
neoadjuvant or adjuvant chemotherapy on survival remains
controversial. Recently, the South Western Oncology Group
(SWOG) showed an improvement in overall survival with
three cycles of neoadjuvant chemotherapy consisting of
methotrexate, vinblastine, doxorubicin and cisplatin (MVAC)
(6). Furthermore, more recent meta-analysis demonstrated that
neoadjuvant chemotherapy provided a significant survival
advantage in patients with invasive bladder cancer (7).

* In this study, we evaluate outcomes of patieats with invasive
bladder cancer who underwent radical cystectomy with/with-

" out pelvic lymph node dissection in 21 hospitals.

PATIENTS AND METHODS

This study included 518 patients with clinically invasive blad-
der cancer without regional lymph node or distant metastases
(T2-4NOMO). All were treated with radical cystectomy with/
without pelvic lymph node dissection at 21 hospitals between
1991 and 1995. Using these data, non-randomized, multi-insti-
" tutional pooled data were analyzed to evaluate the treatment
results of radical cystectomy. Tumors were staged according to
the criteria of the 3rd edition of General Rules for Clinical and
Pathological Studies on Bladder Cancer of the Japanese Uro-
logical Association and Japanese Society of Pathology (8).
Urothelial carcinoma was the predominant histological type in
all patients. Patients with pure squamous cell carcinoma and
adenocarcinoma were excluded from this study. Because the
pathology of surgical specimens was not reviewed by central
pathologist(s), tumor grade was not included in this analysis.
Almost half of the patients received some type of neo-
adjuvant and/or adjuvant therapy. The type and dose of the
additional therapy depended on each institution’s preference.
The overall survival was calculated from the date of opera-
tion to death from any cause. The overall survival rate was
calculated by the Kaplan-Meier method. The statistical signif-
icance of differences was determined by the log-rank test.

" Spearman’s rank correlation test was used to analyze correla-

tions between two factors. A P-value of <0.05 was considered
statistically significant. All analyses were performed using

¢ StatView 5.0 for Macintosh (SAS Institute, NC, USA).

RESULTS

PATIENT CHARACTERISTICS,

Patient characteristics are shown in Table-1. More than two-
thirds of the patients were male. The mean age at operation was
:65.4 years (range, 3387 years). Half of the patients had a clin-
L‘jcal stage of T2ZNOMO. Pathological examination revealed that
i:patients with pT2 and pT3 accounted for almost 60% of the
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Table 1. Patient characteristics

Characteristics No. of patients (%)

Gender Male = 400 (77.2)
‘ Female 118 (22.8)
Age (years) 3387 (mean: 65.4)

Clinical T classification T2 ﬁ?l (52.3)
T3 178 (34.4)

- T4 69 (13.3)
Pathologica! T classification <pT1 119 (23.0)
- pT2 156 {30.2)
pT3 152(29.4)

- T4 00174

Lymph node metastasis pNx 53(10.2)
pNO 379 (73.2)

2pN1 86 (16.6)
Additional therapy No 268 (51.7)
' Yes 250 (48.3)
Type of additional therapy ~ Neoadjuvant 118 (47.2)

Adjuvant 85(34.0)

Neoadjuvant and adjuvant 47 (18.8)

total, followed by those with pT1 and lower stages and those
with pT4. Nearly 90% of patients received tymph node dissec-
tion. Lymph node metastasis was histopathologically proven in
86 patients (16.6%), who accounted for 18.4% of those who
received node dissection (Table 2). Its incidence was signifi-
cantly linked with clinical stage (P < 0.01 by Spearman’s rank
correlation test). The incidence clearly- increased with pro-
gression of the pathological stage from 5.9% in patients with -
superficial cancer to 32.5% of those with pT4 (P < 0.01 by
Spearman’s rank correlation test).

Neoadjuvant and/or adjuvant therapies were performed for
48.3% of 518.patients together with radical cystectomy (Table
3). Of these, 118 patients (47.2%) received some type of
therapy in the neoadjuvant setting. These included systemic
chemotherapy for 80 patients, intraarterial chemotherapy for
32, radiation for one and combined systemic chemotherapy and
local radiation for five. Among the systemic chemotherapies,
MVAC, the most popular regimen for urothelial cancer (9},
was frequently used. In the adjuvant setting, systemic chemo-
therapy was administered most frequently. More than half of
the patients received MVAC chemotherapy. ‘

OUTCOME

The follow-up period ranged from 0.1 to 11.4 years with a
median of 4.4 years, The 5-year overall survival rate was 58%
for all 518 patients (Fig. 1), 67% for patients with clinical

. T2NOMO, 52% for those with T3NOMO and 38% for those with

TANOMO (Fig. 2). According to pathological stage, the 5-year
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Table 2, Relationships among clinical stage, pathological stage and lymph node metastasis
Clinical stage Pathological stage No. of patients with No. of pathologically node positive patients/no. of
tadical cystectomy patients with node dissection (%)
T2 pTO 26 1724 (4.1)
<pTI 54 4/48 (8.3)
pT2 110 8/101 (7.9)
pT3 ‘ 57 20/53 (37.1)
pT4 23 6/19 (31.5)
All . 270 39/245(15.9) .
T3 . pTO 7 0/4 (0)
<pT1 23 ' 218 (1L.1)
pT2 . 41 236 (5.5)
pT3 % 1smeELy -
pT4 29 9/28 (32.1)
All 178 28/157 (17.8)
T4 pTO -5 0/5 (0)
<pTl 4 073 (0)
pT2 5 ' 2/5 (40.0)
pT3 ‘ 17 , 5/16 (31.2)
pT4 8 136(333)
Al 69 19/65 (29.2)
T24 <pTI 119 S 7119(3.9) ;
pT2 156 T 12142(84) _ i
_pT3 152 40/140 (28.5) :
pT4 % : 27/83 (32.5) ]
P < 0.01 (Spearman’s rank correlation test). - ' ’ I
Table 3. Type of additional therapy : ‘ 7

Type ‘ No, of courses (me&ian) - No. of patients ‘ i K
Neoadjuvant 118 a
Systemic chemotherapy MVAC* 1-4(2) 49 .
MEC* 142 13 e
CDDP-based chemotherapy L1202 18 ' ‘ {-
Local therapy Intraarterial chemotherapy (CDDP-based ). 1-2(1) ° 32 q:
' ‘Radiation only ) ) 1 ‘ _ b
Systemic and local therapy Chemotherapy and radiation - ] o
.Adjuvant . ) .85 4
Systemic chemothetapy, MVAC 1-4 (2) 48 g
CISCA* , -3 _
MEC . 1-2(2)
CDDP-based chemotherapy 1-6 (2) o 5 )
Others - ‘ 4 .
Neoadjuvant and adjuvant ‘ 47
Intraarterial—systemic ) 13
Systemic and radiation—systemic ) : 4 2
Systemic—systemic . ) : ' 30 ‘
. b

} o ) .
*MVAC, methotrexate, vincristine, doxorubicin and cisplatin, (21); MEC, methotrexate, epirubicin and cisplatin; (22); CISCA,
cisplatin, cyclophosphamide and doxerubicin.
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‘ Figure 3. Overall survival rate according to pathological stage. <pTIpNO

versus pT3pNO, pT4pNG, P < 0.001; pT2pNO versus pT3pNO, pT4pNQ, P <

% 0.001; pT3pNO versus pT4pNO, P = 0.02 (log-rank test).

overall survival rate was significantly higher for patients with
PT1 or a lower stage, or pT2 than for those with pT3 or pT4
disease, when those who were pathologically node negative
were considered (Fig. 3). Patients who were pathologically
proven to be node positive clearly had a lower 5-year overall
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Figure 4. Overall survival rate according to lymph node metastasis, pNO
versus pN(+), P < 0.001 (log-rank test).

survival rate (30%) than those who were node negative (Fig. 4,
P < 0.001 by log-rank test).

IMPACT OF ADDITIONAL THERAPY

When we evaluated whether neoadjuvant chemotherapy could
improve survival, there was no significant difference with
regard to the 5-year overall survival between patients with and
without the therapy (65% versus 56%, P = 0.13 by log-rank
test) (Fig. 5). Furthermore, neoadjuvant chemotherapy did not
influence the overall survival among all clinical stages. Simi-
larly, adjuvant chemotherapy did not improve the prognosis -
because the 5-year overall survival rates for all patients with
and without this therapy were 57% and 56%, respectively..
When we investigated the influence of adjuvant chemotherapy
on the 5-year overall survival in patients with pT2 or a lower
stage without lymph node metastasis, there was no significant
difference between patients with and without the therapy. No
survival benefit was found for the therapy in patients with pT3
or pT4 without pathologically proven Iymph node metastasis.
However, the therapy improved the 5-year overall survival in
patients with lymph node metastasis, with-a significant differ-
ence between those with and without it (P < 0.001, by log-rank

-test) (Fig. 6).

DISCUSSION

In this study we evaluated the treatment outcomes of patients
with invasive bladder cancer who underwent radical cystec-

‘tomy with/without pelvic lymph node dissection in 21 hospi-

tals from 1991 to 1995. The study enabled us to analyze the 5-
year survival rates of a large volume of patients, The analysis
showed that the 5-year overall survival rate for patients with
T2ZNOMO, T3INOMO and TANOMO tumors were 67%, 52% and
38%, respectively. These results are similar to/better than-a
prevjous report that the 5-year survival rates were 49% (95%
CI: 39-59%) for patients with T2, 25% (95% CI: 10-50%) for
those with T3 and 17% (95% CI: 5-45%) for those with T4,
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Figure 6. Overall survival rate according to adjuvant therapy in patients with
lymph node metastasis. Adjuvant (+) versus adjuvant {-), P = 0.03 {log-rank
test).

although this report was published 10 years ago (10). Similarly,
the analysis according to pathological stage revealed results
consistent with those in previous studies showing that the 5-
year survival was 76-85% for pT1 or lower stage, 64-84%
for pT2pNO, 25-56% for pT3pNO and 19-44% for pT4pNO
(1,11,12). In Japan, the analysis of 35} patients who underwent
radical cystectomy at a single institute showed a similar résult
(13).

In the present study pathologlcally proven lymph node
metastasis was seen in 18% of patients with' lymph node dis-
section. Some reports indicated that Iymph node metastasis

. was present in 15-34% of patients who underwent radical cys-
tectomy (10,14-16). The variation in the incidence of positive
nodes may stem from the heterogencous profiles of patients,
extent of lymph dissection, and the number of lymph nodes
removed. Indeed, Leissner et al. (14) reported a correlation
between the number of lymph nodes removed (=16 lymph
nodes) and the percentage of patients with positive nodes,
especially in locally advanced bladder cancer. Lymph node
metastasis is reported to be an independent poor prognostic

factor (14-16). Our study supported previous results since the
present study also showed that patients with positive nodes had
a worse prognosis. Recently, the number of positive lymph
nodes, rather than the size; was reported to be associated with
death from bladder cancer (15,16). Unfortunately we did not
assess the number of lymph nodes in this study. Further study
will be necessary to confirm these results. At present it remains
controversial whether Iymph nodé dissection has a therapeutic
effect or is merely a staging tool. Some investigators advocate
extensive bilateral lymphadenectomy as a potentlally curative
procedure (14,16).

Since the 5-year survival rate with radical cystectomy alone
seems to reach a plateau, especially in patients with locally
advanced bladder cancer, various trials of additional treatments
before and/for after surgery have been carried out (3-5). Unfor-
tunately, it remains undefined whether neoadjuvant or adjuvant
chemotherapy with surgery improves the sarvival (17). How-
ever, in the SWOG study, patients with three cycles .of neo-
adjuvant MVAC achieved survival benefit with the median
survival of 77 months, as compared with 46 months among
patients with surgery alone, although the difference was not
significant. when it was analyzed by a two-sided stratified log-
rank test (6). Furthermore, more recent meta-analysis demon-
strated that neoadjuvant cisplatin-based combination chemo-
therapy provided a survival advantage over a definitive local
therapy (7). Our group started a prospective phase III study
evaluating the survival benefit of two cycles of MVAC fol-
lowed by surgery over surgery alone in patients with T2-
4NOMO bladder cancer with the support of the Japanese Clini-
cal Oncology Group.

On the other hand, our retrospective study showed that
patients with lymph node metastasis had a survival benefit
from adjuvant chemotherapy, although only a small number of

patients were included. Some investigators also teported the §:

impact of adjuvant chemotherapy on survival of these patients
in retrospective studies '(15,16). Furthermore, prospective

. studies demonstrated a significant survival benefit (18-20).

However, these studies were criticized due to their small




numbers of patients, early termination of trials and confusing
methodology for analysis. Therefore, the role of adjuvant

_chemotherapy remains a matter of debate. To evaluate the im-

pact of immediate adjuvant chemotherapy after cystectomy,
the European Organization for Research and Treatment of
Cancer has launched a large randomized trial that plans to
enroll 1344 patients. In the near future its results will tefl us
whether immediate adjuvant chemotherapy is necessary in
high-risk patients.

In summary, our retrospective, multi-institutional analysm
showed that radical cystectomy provided an overall survival
for patients with clinically invasive bladder cancer similar to
that of previous reports. Thus, it is clear that surgery alone will
not provide better survival than we have now. Therefore,
additional therapy is mandatory to imiprove the treatment out-
come. Further large-scale randomized studies will be needed
to clarify the timing and type of additional therapy.
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Background: We evaluated whether color Doppler ultrasound (US) had diagnostic accuracy
equal to dynamic computed tomography (CT) and whether performing dynamic CT and Dop-

- pler US together would be more informative in preoperative diagnosis of renal solid tumors.

Methods: A total of 110 renal solid tumors smaller than 7 cm were evaluated with dynamic CT
and Doppler US. We compared the enhancement and the color flow patterns with the histo-
pathological subtypes. .

Results: Eighty-seven (95.6%) of 91 clear cell carcinomas showed rich enhancement in the
cortical nephrographic phase (CNP) and 82 (90.1%) of them had color flow in the Doppfer US.
Of the total of 110 tumors, nine (8.1%) did not show color flow in spite of rich enhancement in
the CNP. Conversely, eight (7.2%) of the 110 tumors showed color flow in spite of poor.
enhancement, including two chromophobe cell carcinomas and two metastatic renal tumors.
Conclusions: The enhancement pattern in dynamic CT and the color flow pattern in Doppler

~ US were different among the subtypes of RCC. Color Doppler US had diagnostic accuracy

equal to dynamic CT in most patients with renal solid tumors. Although Doppler US may play a
unique role in the diagnosis of some renal parenchymal solid tumors, it is sufficient to perform

dynamic CT alone for diagnosis of clear cell carcinoma.

Key words: color Doppler ultrasonography — computed to}nography — kidney — neoplasm — renal cell

carcinoma

INTRODUCTION

In recent years, computed tomography (CT) and ultrasound
(US) have dramatically improved the early detection of renal
masses. Most renal cell carcinomas (RCCs) are characterized
by abnormal vascular structures (1). Dynamic CT is an estab-
lished method of imaging renal masses and evalvating their
vascularity via pooling of contrast medium in the tumor (2).
Clear cell carcinoma {conventional RCC) is described as an
attenuated tumor in the arterial phase of dynamic CT (3). The
enhancement pattern in dynamic CT has been reported to be
different among the subtypes of renal cell carcinoma (4). To
the best of our knowledge, however, there has been no report
showing the patterns of color Doppler US among the subtypes
of renal neoplasms. Moreover, some patients are allergic to the
contrast medium used for dynamic CT and patients are also
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exposed to a large amount of X-rays in CT scanning. Hence
there is a need for diagnosis of RCC by another method less
invasive than CT. Doppler US allows for non-invasive assess-
ment of vascular flow signals from neovascularity in tomors
(5). Thus, we first hypothesized that color Doppler US may
also show different patterns like dynamic CT findings. Second,
we also hypothesized that we could obtain more accurate infor-
mation about the histopathological subtypes of renal parenchy-
mal neoplasms if both dynamic CT and color Doppler US were
performed. In this study, we compared the histopathological
distribution of the dynamic CT findings for renal solid tumors
with the color Doppler US findings and evaluated whether
dynamic CT is more informative in preoperative diagnosis of
renal solid tumors.

PATIENTS AND METHODS

PATIENTS

Between August 1996 and May 2001, 110 patients with solid
masses smaller than 7 cm in diameter and with pathological

© 2004 Foundation for Promotion of Cancer Research



results confirmed by surgical removal of tumors were eligible
for this study. The patients (75 men and 35 women) ranged in
age from 22 to 85 years (median 62 years) and tumor size
ranged from 1.0 to 7.0 cm (median 3.6 ¢m) in diameter. These
patients were suspected to have RCC by US and/or CT at other
hospitals and were introduced to us for further evaluation and
treatment of those tumors. By initially performed B-mode US,
angiomyolipomas (AMLs) were excluded.

Dynamic CT

Dynamic CT was performed using a Toshiba X-Vigor with 7
mm/s table feed for 7 mm slice helical scans. An unenhanced
scan was carried out initially to obtain baseline attenuation
values of lesions and to identify calcification. After bolus ad-
ministration of 100-120 ml of contrast medium intravenously
(injection rate 2.5-3.0 ml/s), two phases of renal enhancement
were recognized. Initially, 30 s after the contrast medium injec-
tion, there was enhancement of the cortex, but not the medulla,
so that cortical nephrographic differentiation was seen [cortical
nephrographic phase (CNP)]. Five minutes after the injection,
additional scanning was performed to obtain images of its
excretion by the pelvic caliceal system (excretory phase). If the
turnor density in the CNP was higher than that of the renal
medulia, it was defined as rich enhancement, If it was lower
than that of the renal medulla but higher than that in the pre-
enhancement phase, it was defined as poor enhancement.

CoLor DoPPLER US :

Color Doppler US examinations were performed with com-
mercially available real-time scanners (Toshiba SSA380A) by
the same senior radiologist (Y.M.). The radiologist had no
information about the dynamic CT findings. Patients were
examined in the supine and lateral decubitus positions, using
transverse, intercostal and parasaggital scanning. The insonat-
ing frequency of the sector scanner was 4.7 mHz. The Toshiba
unit incorporates a real-time scanner and range-gated pulse
Doppler velocity meter. The wall filter was set ag low as possi-
ble and the real-time B-mode was used to locate the tumors.
The Doppler US scanning was performed under conditions of
no color flow in the normal renal parenchyma. If color flow
was detected in the tumnor, it was defined as positive flow.

CLASSIFICATION

Histopathological findings were reviewed for the subtypes of
neoplasms, according to the classifications of the Union Inter-
nationale Contre le Cancer (UICC) and the American Joint
Committee on Cancer {AJCC) (6). By the findings and estima-
tion of detection of early enhancement patterns in dynamic CT
and color flow in Doppler US, four distinct patterns could be
identified: group 1, tumeors with both rich enhancement and
color flow; group 2, with rich enhancement and without color
flow; group 3, with poor enhancement and with color flow:; and
group 4, with poor enhancement and without color flow.
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Table 1. Histopathological findings and patterns of dynamic CT and Doppler
Us

Group1l Group2 Group3 Group4 Total

Eanhancement in CNPof CT  + + - -

Color flow in Doppler US + - + -

Clear cell carcinoma 81 6 1 3 91
Papillary RCC 1 1 3 5
_Granular cell carcinoma 1 2 1 4
Chrqmophobe cell 2 2
carcinoma

Spindle cell carcinoma 1 1 2
Collecting-duct carcinoma 1 1
Metastatic renal tumor 2 2
Benign renal tumor 3 3

Total 87 9 8 6 110

CNP: cortical nephrographic phase.

RESULTS

HISTOPATHOLOGICAL DISTRIBUTION OF ALL 110 TUMORS

Histopathological examination revealed that, of the 110 neo-
plasms, 91 were clear cell carcinomas, five were papillary
RCCs, four were granular cell carcinomas, three were benign
repal tumors, two were chromophobe cell carcinomas, two
were spindle cell carcinomas, two were metastatic renal tumors
and one was a collecting-duct carcinoma.

One of the metastatic tumors was malignant melanoma.
There were no other metastatic sites in the patient. The other
was thyroid papillary cancer. Although the patients also had
lung, retroperitoneal and mediastinal lymph node metastases,
primary renal neoplasm could not be denied because only the
renal tumor had grown in a short time.

The three benign tumors were compased of an oncocytoma,
a leiomyoma and an AML.

PATTERNS OF DYNAMIC CT AND COLOR DOPPLER US (TABLE 1)

GROUP 1 (n = 87)

Eighty-one (93.1%) of the 87 tumors were clear cell carcino-
mas. The remainder consisted of one granular cell carcinoma,
one papillary RCC, one spindle cell carcinoma and three
benign tumors (an AML, an oncocytoma and a leiomyoma).
All the benign tumors were diagnosed as renal cell carcinoma
before the surgical treatment.

GRrROUP 2 (n=9)

Six (66.7%} of the nine tumors were clear cell carcinomas. The
others were two granular cell carcinomas and one collecting-
duct carcinoma.
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GrOUP 3 (n=8)

The group three tumors consisted of two chromophobe cell
carcinomas, two metastatic tumors, one clear cell carcinoma,
one granular cell carcinoma, one papillary RCC and one spin-
dle cell carcinoma. The histological diagnoses of the metas-
tases were papillary thyroid cancer and malignant melanoma.

GROUP 4 (n = 6)

Three papillary RCCs and three clear cell carcinomas were
identified. Two of the clear cell carcinomas had atypical struc-
tures; they were only tubular and solid with a small tubular
patt, respectively. The remaining one had severe arteriosclero-
sis of the renal artery.

DISCUSSION

Recent advances in US, CT and magnetic resonance imaging
(MR1) techniques have enabled us to detect incidentally renal
cell carcinomas (7,8). In our institute, most renal parenchymal
neoplasms were first suspected by physicians to be RCCs in
the process of examinations for non-urological diseases. After
the diagnosis as a renal parenchymal solid tumor other than
AML, we performed dynamic CT and confirmed the diagnosis
as RCC before the surgical treatment because dynamic CT has
been the most readily available method for diagnosis of RCC,
including subtypes (3.4). However, it is essential for a diagno-
sis of RCC to use contrast medium in dynamic CT and patients
are irradiated with a large amount of X-rays. Moreover, we
sometimes cannot confirm the diagnosis of a renal malignant
tumor by dynamic CT even if AML is denied by B-mode US,
Therefore, we studied the efficacy of color Doppler US for the
diagnosis of renal parenchymal neoplasms.

Doppler US is at least as accurate as CT in staging of RCC
{9) and may improve the accuracy of US determination of
malignancy (10). However, to the best of our knowledge, there
has been no report on correlations between the color flow
patterns and the subtypes of RCC. The relationship between
dynamic CT and color Doppler US findings also has not been
reported. We previously reported that clear cell carcinoma with
alveolar architecture showed a highly attenuated area in the
CNP of dynamic CT (3). Jinzaki et al. (4) also reported that
clear cell carcinoma showed a peak attenuation value in the
CNP of >100 HU, whereas for other subtypes the values were
<100 HYU. The attenuation patterns of the tumors in this study
were mostly consistent with those reported previously. Since
the color flow positive rate of our tumors was similar to the
dynamic CT positive rate, it was suggested that color Doppler
US was as readily applicable as dynamic CT for diagnosis
of renal parenchymal neoplasms. However, there were some
tumors without color flow in Doppler US in spite of rich
enhancement in dynamic CT. Conversely, there were also some
tumors with color flow in spite of poor enhancement in CT.

In our series, color Doppler US showed color flow in
chromophobe cell carcinomas despite the fact that dynamic CT
showed poor enhancement of these tumors. Although it is too

early to discuss our small number of chromophobe cell carci-
nomas, it has been reported that chromophobe cell carcinoma
has a peak attenuation value in the CNP in dynamic CT of
<100 HU (4). It may be better to perform additional color
Doppler US if dynamic CT does not demonstrate a highly
attenuated tumor.

Doppler US also showed color flow in metastatic renal
tumors. However, the number of our patients was too small to
analyze the characteristics of such tumors. The findings of
dynamic CT and color Doppler US might be different for each
primary tumor,

In this study, three benign tumors were diagnosed as RCC
both by dynamic CT and color Doppler US. Jinzaki et al. (4)
reported that it was too difficult to differentiate RCC and other
benign tumors (oncocytoma and metanephric adenoma) by
dynamic CT. We suggest that there is no difference between the
false-positive rates of dynamic CT and of Doppler US in diag-
nosis of renal parenchymal tumors and that another diagnostic
method is necessary to differentiate between them. In contrast,
there were six tumors (three papillary RCCs and three clear
cell carcinomas) diagnosed as non-RCC by both CT and
Doppler US. Most papillary RCCs show hypovascularity (11)
and lower enhancement in the cortical nephrographic phase of
dynamic CT than clear cell carcinoma (4). Choyke et al. (12)
reported that the tumors of patients with hereditary papillary
renal cancer syndrome posed some diagnostic difficulties
because they could be missed by US, were small and enhanced
poorly on CT. Moreover, even if the histological cell type is
clear cell carcinoma, the hypervascularity on the CNP of
dynamic CT is not shown if the architecture of the tumor is not
the alveolar type (3). Therefore, new diagnostic methods are
needed for the diagnosis of those tumors. It may be possible to
clarify the discrepancies between the Doppler US and the
dynamic CT findings by using some new diagnosis modalities,
e.g. contrast-cnhanced Doppler US. However, a prospective
study with a large number of patients is needed to clanfy the
efficacy.

The reproducibility of color Doppler US might be doubtful,
although a senior radiologist performed color Doppler US for
all the patients in our series. Dynamic CT is superior to
Doppler US in this respect. However, color Doppler US is
performed safely for patients who are allergic to contrast
medium or who are pregnant. Although it is sufficient to per-
form dynamic CT alone for the diagnosis of renal solid tumors
in most patients, color Doppler US can be used instead of
dynamic CT in patients whose tumor is poorly attenuated or
who have problems with using contrast medium, exposure to
radiation, etc.

In conclusion, we can diagnose renal solid tumors by
dynamic CT alone in most patients, although the enhancement
pattern in dynamic CT and the color flow pattern in Doppler
US are different among the subtypes of RCC. Doppler US may
play a unique role in the diagnosis of some renal parenchymal
solid tumors. However, more data on chromophobe cell
carcinoma, metastatic renal cancer, etc., are needed.
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