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Improved Survival for Patients With Upper and/or Middle
Mediastinal Lymph Node Metastasis of Squamous Cell
Carcinoma of the Lower Thoracic Esophagus Treated

With 3-Field Dissection

Hiroyasu Igaki, MD, Yuji Tachimori, MD, and Hoichi Kato, MD

Objective: To evaluate the outcomes with 2 and 3 lymph node
dissection for patients with squamous cell carcinoma of the lower
thoracic esophagus at a single institution.

Background: Extensive lymph node dissection, including the upper
mediastinum, for carcinoma of the lower thoracic esophagus is
advocated as a standard surgical procedure with curative intent in
Japan. However, its efficacy remains controversial.

Methods: From January 1988 to December 1997, 532 patients with
carcinomas of the thoracic esophagus underwent transthoracic
esophagectomy and extensive lymph node dissection with curative
intent at the National Cancer Center Hospital, Tokyo. Of these, 495
(93%) had squamous cell carcinomas. A total of 156 (29%) with
tumors of the lower thoracic esophagus were retrospectively ana-
lyzed.

Results: Of the 156 patients, 55 (35%) underwent 2-field and 101
(65%) underwent 3-field Iymph node dissection. The operative
morbidity and 30-day and in-hospital mortality rates were 68.0%,
1.3%, and 2.6%, respectively. The overall 5-year survival rate for
the entire series was 49.3%. One hundred and seven (69%) had
lymph node metastases. Upper and/or middle mediastinal lymph
node metastases occurred in 42% of the series. The 5-year survival
rate for patients with lymph node metastases in the upper and/or
middle mediastinum was 23.3%. Among them, the values after 2-
and 3-field lymph node dissection were 5.6% and 30.0%, respec-
tively (P = 0.005). Thirteen (27%) of 48 patients with upper and/or
middle mediastinal lymph node metastases treated with 3-field
dissection had simultaneous cervical lymph node metastases and
their 5-year survival rate was 23,1%.

Conclusion: The 3-field approach for extensive lymph node dissec-
tion provides better survival benefit for patients with squamous cell
carcinoma of the lower thoracic esophagus compared to 2-field
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lymph node dissection when lymph node metastases are present in
the upper and/or middle mediastinum.

(Ann Surg 2004,239; 433-490)

arcinomas of the thoracic esophagus throughout the
world have remained in dismal prognosis despite im-
provements of surgical technique, perioperative care, and
multi-modality treatment approach. During the past 2 de-
cades, prevalence of carcinomas, especially adenocarcinoma,
of the lower thoracic esophagus has increased drastically in
the Western countries.'”? Many are associated with gastro-
esophageal reflux and Barrett esophagus. In the East, the most
frequent location of esophageal carcinomas is the middle
thoracic esophagus and histologic type is mainly squamous
cell carcinoma that originates from esophageal squamous
epithelium; most are associated with alcohol and tobacco
abuse, >~
Differences of the tumor characteristics between the
Western and Eastern countries cause various attitudes in the
surgical approach to esophageal carcinomas. The majority of
Western surgeons have advocated limited surgical resections
such as transhiatal esophagectomy.® Because they consider
esophageal carcinomas 'to have poor prognosis or being
already systemic when lymph node metastases exist, the
primary goal of surgical intervention is palliative, with low
operative morbidity and mortality rates. Furthermore, contro-
versy has persisted about the extent of resection. Transhiatal
resection only performs sampling the lower mediastinal or
celiac axis nodes.” Esophagectomy with extensive lymphad-
enectomy such as en bloc resection does not remove the
upper mediastinal lymph nodes as a standard practice.®
In the East, especially in Japan, extensive lymph node
dissection, including not only the abdominal and lower me-
diastinal but also the upper, middle mediastinal and occasion-
ally cervical lymph nodes, has been advocated as a standard
surgical procedure with curative intent, because systematic
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dissection of metastatic nodes may improve survival and lead
to potential cure.” We perform a right transthoracic esopha-
gectomy with extensive lymph node dissection for all surgical
candidates with carcinornas of the thoracic esophagus regard-
less of tumor location.

-The aim of the present study was to evaluate our results
with 2-field and 3-field lymph node dissection for patients with
squamous cell carcinoma of the lower thoracic esophagus.

MATERIALS AND METHODS

Patients

From January 1988 to December 1997, 532 patients
with carcinomas of the thoracic esophagus underwent esoph-
agectomy with extensive lymph node dissection via right
thoracotomy as a standard surgical procedure at the National
Cancer Center Hospital, Tokyo, Japan. The year 1988 was
chosen as the beginning of this study because the UICC-TNM
staging system revised the T category from length to depth of
the primary tumor in 1987.

Four hundred ninety-five patients (93%) had squamous
cell carcinomas, and 156 (29% of entire series) had tumors of
the lower thoracic esophagus. The records of all of these
cases (138 male and I8 female) were analyzed. Ages ranged
from 42 to 86 years, witli a mean of 62.1 and a median of 62
years. Preoperative evaluation was performed for all patients
with a barium swallow examination, endoscopy with biopsy,
computed tomography szans from the neck to the abdomen,
ultrasonography of the neck and the upper abdominal com-
partment, and endoscopic ultrasonography. Distant organ
metastasis, except in thz cervical or celiac nodes, was not
evident in any of the patients on preoperative evaluation.
Preoperative and postoperative staging was based on the 1997
UICC-TNM classification.'® Metastasis in the cervical or
celiac nodes was classified into M1 disease according to the
TNM classification. Araong the 156 patients, 4 received
preoperative chemotheripy in a clinical trial because of
presence of intramural metastases."’

In our institute, 3-field lymph node dissection has been
carried out for patients with carcinomas of the thoracic
esophagus as a standard surgical procedure by a group of
surgeons; another group performed 2-field approach as a
standard resection except carcinomas of the upper thoracic
esophagus until March 2000. Patients who visited our outpa-
tient service on Monday or Thursday were treated by the
group of proponents of the 2-field approach while those who
presented on Tuesday, Wednesday, or Friday underwent the
3-field dissection. However, surgeons of the 2-field group
performed cervical lymphadenectomy when patients were
diagnosed or clinically positive for cervical nodal metastasis.

Thirteen patients raceived postoperative adjuvant che-
motherapy in another clinical tral, and postoperative radia-
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tion therapy was performed for 8 patients because of residual
fumors.

Surgical Procedure

All patients underwent right transthoracic esophagec-
tomy with extensive lymphadenectomy,” with either the
2-field or 3-field approach. Our 2-field lymph node dissection
included total mediastinal, perigastric, and celiac lymphade-
nectomy. Thee-field lymph node dissection adds removal of
lymph node in the supraclavicular and cervical paratracheal
regions to 2-field approach. Gastrointestinal continuity was
restored with a stomach in 145 patients: 127 through a
retrosternal route, 10 through a posterior mediastinal route,
and 8 through a subcutaneous route. Colon interposition was
performed for the remainming 11 patients because of previous
gastric surgery for peptic ulcers in 7 and gastric cancer in 1,
and simultaneous total gastrectomy for gastric cancers in 3
patients, 5 through a retrosternal, 1 through a posterior
mediastinal, and 5 through a subcutaneous route. Anastomo-
ses of 153 patients were performed at the neck, and 3 patients
underwent anastomosis in the right thoracic cavity.

All patients were extubated in the operating room after
surgery, and returned to the intensive care unit for 4 days on
average. Analgesia with morphine was provided through an
epidural catheter for the first 5 postoperative days, and post-
operative bronchoscopic lavage was also performed for a few
days.

Pathologic Assessment of the Resected
Specimens

Pathologic evaluation was performed to identify the
depth of invasion of primary lesions and to assess additional
lesions in the resected specimens. The entire resected esoph-
agus was examined, with 5-pum sections stained with hema-
toxylin and eosin for microscopic examination. All removed
lymph nodes, identified according to the anatomic location,
were formalin fixed and processed to provide 2.5-um sec-
tions for staining with hematoxylin and eosin.

Follow-up

All data were entered prospectively into a database, and
all surviving patients were followed for at least 3 years after
surgery. The median follow-up period of all patients was 45
months (range, 0.4-151), that for the 66 survivors being 83
months (range, 37--151). Survival time was measured as the
peried from the date of surgery until death or until the most
recent follow-up investigation, with none lost to follow-up.
Information about the cause of death was available for all
patients.

Statistical Analysis

Survival curves were calculated according to the
Kaplan-Meier method, including all causes of death, and
log-rank statistics were used for comparisons. The y? test was

© 2004 Lippincott Williams & Wilkins
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3-Field Dissection

employed for comparisons of proportions. All probabilities
were 2-tailed, with a P value less than 0.05 regarded as
statistically significant. The statistical calculations were con-
ducted with SPSS 10.0J (SPSS Inc, Chicago, IL) and Stat
View 5.0J (Abacus Concepts Inc, Berkeley, CA).

RESULTS

Preoperative Characteristics According to
Lymph Node Dissection

Of the 156 patients, 55 (35% of this series) underwent
2-field and 101 (65%) 3-field lymph node dissection. Rela-
tionships between preoperative characteristics and lymph
node dissection are listed in Table 1. Six patients were
diagnosed as having T4 tumors. One patient of the 2-field
group demonstrated direct invasion of the primary tumor to
the liver. Among 5 patients with T4 tumors in the 3-field
group, direct invasion to the lung was diagnosed in 4 and to
the aorta in L.

Operative Outcomes

The mean = SD for duration of surgery was 456 * 87
minutes in the 2-fleld group and 487 = 84 minutes in the
3-field group. Operative blood loss was 530 + 247 mL in the
2-field group and 540 * 356 mL in the 3-field group.

Postoperative complications are listed in Table 2. Fifty
patients of this series had an uncomplicated postoperative
course. Thus, the operative morbidity was 68.0%, with a
2.6% (4 patients) in-hospital mortality rate. Two patients
(1.3%) died of postoperative complications within 30 days of
surgery. The incidences of postoperative complications did
not differ between the groups undergoing 2-field and 3-field
lymph node dissection.

The overall 5-year survival rate for the entire series was
49.3%. Survival curves of patients after 2-field and 3-field
lymph node dissection are shown in Figure 1, the 5-year
survival rates being 45.0% and 51.7%, respectively (P =
0.406).

Status of Lymph Node Metastases and Survival
Rates

Survival rates according to the status of lymph nede
metastases are summarized in Table 3. All patients with
lower mediastinal lymph node metastases had simultaneous
perigastric nodal involvement. There were 66 patients with
lymph node metastases in the upper and/or middle mediasti-
num, including 3 patients with simultaneous abdominal
paraaortic nodal involvement. The 5-year survival rate for
these 16 patients, who had lymph node metastases in the
upper and/or middle mediastinum but not the other regions,
was 30.0%. The value for the remaining 50 patients, who had
simultancous lymph node metastases in the abdomen, was
21.1%. One patient among this series, who had cervical nodal
involvement alone without having any other lymph node

© 2004 Lippincott Williams & Willins

TABLE 1. Preoperative Characteristics According to Lymph
Node Dissection Approach

No. of patients

Variables 2-field (%) 3-field (%) P value*
Total 55(100) 101 (100)
Gender 0.164
Male 46 (84) 92 (91)
Female 9 (16) 99
Alcohol abuse 0.343
No rACH! 10 (10)
Yes 37 (64) 87 (86)
Tobacco abuse 0.560
No 4 (7) 13 (13)
Yes 38 (69 87 (86)
T status 0.586
Tis 2(4) 00y
Tl 1731 24 (24)
T2 9(16) 15 (56)
T3 26 (47) 57 (56}
T4 1(2) 5(5)
N status 0.961
NO 27 (49) 50 (50)
NI 28 (51} 51 (50)
M status 0.439
MO 52(95) 92 (91)
M1 3(5) 9(9
M1 status 0418
Mla-celiac 6 (0} 3(3)
Ml1b-neck - 1(2) 5(5)
MI1b-abdorninal paraaorta 2(4) 1(1)
Lymph node metastasis 0.945
Negative 27 (49) 49 (49)
Positive 28 (51) 52 (51}
Differentiation 0.073
Well, moderate 39(71) 84 (33)
Poor 16 (29) 17(17)
Multiple primary lesions 0.214
Single 46 (84) 75 (74)
Multiple 9(16) 17(17)
Intramural metastasis 0.337
Absent 52 (95) 91 (90)
Present 35 10(10)
Stage 0.149
0 2(4) 0
[ 13 (24) 23(23)
Il 21(38) 28 (28)
III 16 (29) 41 (41)
v 3(5) 9(9
2 test.
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TABLE 2. Postoperative Complications

Total n 2-field (n = 55) 3-field (# = 101) P value
Complication (%) n (%) 1 (%) {x* test)
Anastomotic leakage 35 (35) 16 (29) 39 (39) 0.234
Vocal cord palsy 19 (12) 10 (18) 9(% 0.091
Pneumonia 14 (9) 6(11) 8 (8) 0.104
Wound infection 12 (8) 4(7) 8(8) 0.885
Empyema 8 (5} 3 (5) 5(5) 0.892
Renal insufficiency 4(3) 2(4) 2(2) 0.532
Peritonitis 3(2) 1(2) 2(2) 0.944
Ileus 32 1(2) 2(2) 0.944
Cylothorax 3(2) 1(2) 2(2) 0.944
Cardiac insufficiency 1(1) 1(2) 00 0.174
None 50 (32) 16 (29) 3434
1 4
s
L
S
»
) i )
g 51.7% 3-field (n=101)
g . 2-field (n=55)
8 45.0%
2 4
o J P=0.406

FIGURE 1. Survival curves of patients
with squamous cell carcinomas of the
lower thoracic esophagus after 2-field
or 3field lymph node disiection.

metastasis, is still alive 4 years after surgery without recur-
rence of disease.

Pathologic Characteristics

Pathologic characteristics according to lymph node
dissection are summarized in Table 4. Of 4 patients with
patheclogic T4 tumors, 2 were diagnosed as clinical T3 tu-
mors. The primary tumor directly invaded into the aorta,
liver, and lung in 1 patient each in the 2-field dissection
group. Those with liver and lung involvement were resected
completely with co-resection of the invaded organ. A patient
treated with 3-field dissection, in whom the primary tumor
had directly invaded intc the lung, pericardium, and left main
bronchus simultaneously, underwent co-resection of both
lung and pericardium. However, the tumor was left grossly in
the left main bronchus.

486

Years after surgery

Of 3 patients with M1b disease in the 2-field group, 1
had left paratracheal lymph node metastasis that was diag-
nosed positive preoperatively and resected at the time of
anastomosis in the neck; the remaining 2 patients had
paraaortic nodal metastases in the abdomen. Of 15 with M1b
discase in the 3-field group, 14 had nodal metastases in the
neck and ! of the paraaorta in the abdomen. Three with nodal
metastases of the paraaorta died of recurrent disease at 8, 21,
and 31 months after surgery.

Complete resection (R0 resection) of the original tumor
was accomplished in 95% of patients treated with both 2- or
3-field dissection. Of 2 with microscopically residual tumors
(R1 resection) after 2-field dissection, in 1 the vertical margin
of the primary tumor positive and in the other the distal
margin was positive because of intramural metastasis. Of 4

© 2004 Lippincott Williams & Wilkins
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3-Field Dissection

c
? .8
© -
&, - 30.0%
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3"’ 5.6%
2-field (n=18)
. T T T T : r . FIGURE 2. Survival curves of patients
0 1 2 3 4 5 5 P=0.005 with lymph node metastases of the

Years after surgery

with R1 resection in the 3-field group, 3 were positive of the
proximal surgical margin of the resected esophagus because
of multiple primary lesions and the remaining 1 was distal
surgical margin positive because of intramural metastasis.

Pathologic Characteristics and Survival Rates
According to Lymph Node Dissection

Pathologic characteristics and survival rates according
to lymph node dissection are shown in Table 4. There was a
statistically significant difference between patients with upper
and/or middle mediastinal lymph node metastases undergoing
2-field and 3-field dissection (P = 0.005) (Fig. 2). Thirteen
{27%) of 48 patients with upper and/or middle mediastinal
lymph node metastases treated with 3-field dissection had
simultaneous cervical lymph node metastases and their 5-year
survival rate was 23.1%.

The 5-year survival rates for patients with RO resection
after 2-field and 3-field dissection were 47.6% and 52.3%,
respectively. Two with microscopically residual tumors (R1
resection) after 2-field dissection died 11 and 38 months after
surgery. Of 4 with R1 resection after 3-field dissection, 2 died

TABLE 3. Status of Lymph Node Metastases and Survival
Rates of Patients With Squamous Cell Carcinoma of the
Lower Thoracic Esophagus Treated With Extensive Lymph
Node Dissection

S-year
Lymph Nede Metastases n Survival (%)
Negative 49 74.5
Abdomen alone 34 55.7
Lower mediastinum + abdomen 6 833
Upper and/or middle mediastinum 66 23.3
Neck alone 1 .
Total 156 49.3

© 2004 Lippincott Williams & Wilkins

upper and/or middle mediastinum
treated with 2-field and 3-field
lymph node dissection.

after 5 and 16 months, and remaining 2 were still alive at 8
and 12 years after surgery. Of 2 with macroscopically resid-
ual tumors (R2 resection), the 1 undergoing 2-field died after
8 months, and the other died 11 months after 3-field dissec-
tion.

The patients with stage 0 disease treated with 2-field
and 3-field dissection are still alive 10 and 11 years after
resection, respectively, The S-year survival rates after 2-field
dissection were 70.7% for stage I, 56.3% for stage II, 26.3%
for stage III, and 14.3% for stage IV. Those after 3-field
dissection were 75.2% for stage 1, 71.1% for stage II, 33.4%
for stage I, and 27.8% for stage IV,

The distributicn of subdivisions of stage IV differed
between the 2-field and 3-field groups. Cervical nodal in-
volvement was classified as M1b disease according to the
1997 UICC-TNM staging system. Of 7 patients treated with
2-field dissection, 4 were with stage IVA and 3 were stage
IVB (1 Mlb-neck and 2 M1b-abdominal paraaorta). Of 21
with stage IV treated with 3-field dissection, 6 were stage
IVA and 15 were stage IVB (14 MI1b-neck and 1 M1b-
abdominal paraaorta),

DISCUSSION

The present study of extensive lymph node dissection
for patients with squamous cell carcinoma of the lower
thoracic esophagus demonstrated a high frequency of lymph
node metastases in the upper and/or middle mediastinum.
Furthermore, 3-field dissection provided better survival ben-
efit for patients with upper and/or middle mediastinal iymph
node metastases than 2-field dissection.

In Japan, the most common histologic type of carci-
noma of the thoracic esophagus is the squamous cell carci-
noma, accounting for over 90% of the total cases. The lower
thoracic esophagus was the site for 30% of all patients treated
with extensive lymph node dissection in the period of this
study. In the Western world, a drastic increase in adenocar-
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TABLE 4, Pathological Characteristics According to Lymph

Node Dissection

No. of Patients

Variable 2-field 3-field P value*

T status 0.168

Tis 1(2) 1(1)
Tl 20Q36)  26(26)
T2 4(7 15 (15)
T3 27{(49) 58(57)
T4 3(5) 1(1)

N status 0.642
NO 20(36)  33(33)

NI 35(64) 6B8(6T)

M status 0.210
MO 48 (87)  80(79)

M1 T(13) 2121

M1 status 0.172
Mla 4(7) 6 (6)

Milb 315 15 (15)

M1b status 0.011
MIlb-neck 1(2) 14 (14}
M1b-abdomiral paraaorta 2{4) I{n

Lymph node metastases 0.534
Negative 1935  30(30)

Positive 36(65)  71(70)

Status of lymph node metastases 0.062
Abdomen alone or abdomen + 18 (33) 22 (22)

lower mediastinum
Upper and/er middle mediestinum 18 (33) 48 (48)

Multiple primary lesions 0.783
Single 43078  77(76)

Multiple 12 (22) 24 (249)

Lymphatic invasion 0.349
Negative 13 (24) 31 (31
Positive 42 (76) 70 (70)

Vascular invasion 0.958
Negative 34 (62) 62 (61)

Positive 21038y 3939

Intramural metastasis 0.723
Absent 50(%1)  90(89)

Present 5(9) 11 {11)

Completeness of resection 0.904
Complete (R0) 52095y  96(9%)

Incomplete (R1) 2(4) 4({4)
Incomplete (R2) 1(2) 1(1)

Stage 0.439
0 1(2) 1{D)

1 12(22y  13(13)
I 16 (29)  35(35)
111 19(35)  31(31)
v 7(13)  21{Q21)
*¥ test
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cinoma of the lower thoracic esophagus and esophagogastric
junction has been reported during the last 2 decades. Orringer
and his associates reported that adenocarcinomas of the lower
thoracic esophagus or esophagogastric junction accounted for
73% and 69% of the total tumors seen from 1976 to 1998.1
Clearly, the tumor location and histologic type of carcinomas
of the thoracic esophagus differ between the Western world
and Japan.

The lymphatic drainage system of the esophagus,
which is well developed in the submucosal layer and forms an
intensive longitudinal extension, causes a unique pattern of
lymph node metastasis.!* Lymphoscintigrams of the esopha-
gus reveal uptake in the cervical, upper mediastinal, and
perigastric nodes.'* Akiyama reported that the most frequent
sites of lymph node metastases were the perigastric nodes in
patients with squamous cell carcinoma of the lower thoracic
esophagus, and the upper mediastinal nodes in patients with
squamous cell carcinoma of the upper thoracic esophagus.?
Metastases in both the upper mediastinal and perigastric
lymph nodes occurred similarly with high frequencies in
patients with squamous cell carcinoma of the middle thoracic
esophagus, spread thus being in both upward and downward
directions.

Differences in tumor location and sites of lymph node
metastases between the Western world and Japan have caused
different surgical approaches for tumors of the lower thoracic
esophagus. In Japan, transthoracic esophagectomy with ex-
tensive lymph node dissection has been carried out as a
standard surgical procedure with curative intent. In the West-
e world, with the recent increase of adenocarcinoma of the
lower thoracic esophagus and esophagogastric junction, the
surgical approach has changed. The majority of Western
surgeons have more favored a transhiatal approach without
thoracotomy rather than transthoracic esophagectomy, be-
cause it is controversial whether transthoracic esophagectomy
with extensive lymph node dissection carries a survival ben-
efit.'>!* The lack of data on the benefit of extensive lymph
node dissection for adenocarcinoma of the lower thoracic
esophagus and esophagogastric junction discourages exten-
sion of lymph node dissection. In our series of squamous cell
carcinoma, lymph node metastases in the upper and/or middle
mediastinum from the lower thoracic esophageal lesions were
present in 42% of patients after extensive lymph node dis-
section, and a 23.3% S-year survival rate obtained. Less
extensive surgery without removal of these lymph nodes
might leave tumors. While the impact of microscopically
residual tumor (R1 resection) on survival is controversial,
gross residual tumors in lymph nodes may mean a poor
prognosis. Despite the lack of prospective randomized con-
trolled trials comparing the different degrees of lymphade-
nectorny, the survival rates of our series are substantially
superior to those obtained with less extensive lymph node
removal %12

© 2004 Lippincott Williams & Wilkins
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The Repetitive Immune Cell Transfer Therapy Combining Non-Myelosuppressive Chemotherapy for Patients with
Advanced and Refractory Cancer: Uhi Toh*!, Teruhiko Fujii*'?, Kousuke Tayama*!, Hiroshi Yanaga*!, Goro Ycko-
yama*!, Miki Yamaguchi*!'®, Hiroyuki Horiuchi*®?, Teruo Sasatomi*?, Shinzo Takamori*!, Kazug Shirouzu*t, Naoko
Seki*? and Hideaki Yamana*? (*'Dept. of Surgery, **Multidiscipinary Treatment Center and **Research Center
for Innovative Center Therapy, Kurume University School of Medicine)

Summary

Autologous tumor cells stimulated with T lymphocytes (AuTL) were generated ex vivo from perigheral blood
lymphocytes over a two-week co-cuituring process with autelogous tumor cells. These AuTLs were capable of
lysing estabtlished tumor cell lings and may have a potential for efficacy as an adoptive immunotherapy (IT) in
advanced and metastatic refractory cancer patients (pts). We investigated the feasibility of a combination of AUTL
transfer and chemotherapy (Ch7) based on the conventional conditioning regimen in order to take advantage by
both the anticancer effects and reconstruction of antitumor immunity. Nineteen patients were enrolled in a pitot
clinical trial. The two administrations of AUTL were given prior to chemotherapy (ChT) for one treatment cycle. The
treatment was repeated at least for three cycles over a one-week interval. The conventional ChT regimen was
based on the standard dosage. The pts consisted of 3 of gastric cancer, ¢olon cancer, lung adenocarcinoma,
respectively, 6 of esophageal cancer, and 2 of breast and pancreas carcinoma, respectively. AuTLs were
administered 1X/2weeks using direct injection or intraarterial infusion. The median duration of the treatment was
over 11.5 months, and the median survival time was 14.8 months. Adverse events related to both the ChT and AuTL
transfers at all dosages were minimal. Four of the 13 pts achieved major tumor responses (2 CR: complete
regression and 2 PR: partial regression) in this study. Three pts showed progressive disease, and 6 pts had stable
disease for over 90 days. PBMC were evaluated for cytokine production prior to the treatment and after 3
treatments,

Two and one of 4 CR/PR pts had increased IFN-y and TNF-a production with no TGF-£1 responses by their
PBMC after 3 treatments, respectively. Two out of 6 pts who experienced stable disease after the treatment had
high IFN-y and TNF-« responses and no TGF-81 or IL-4 response. TGF-81 and IL-4 secretion increased in
parallel in 3 out of 3 pts that experienced progressive disease after the treatment. These data show that
combination therapy of AuTL transfer and non-myeloablative ChT is a feasible option for patients with refractory
advanced cancers without sericus adverse events and without reducing Th1 cytokine responses in peripheral
blood for most of the pts that responded to the treatment. According to each mechanism of IT and ChT, a more
stringent evaluation of AuTL transfer combined with non-myeloablative ChT for various kinds of cancers should
be performed to manage the immunodeficiency in the pts with advanced cancer and to improve the effect of
antitumer AuTLs. Key words: Cancer immunotherapy, Adoptive cell transfer, Non-myelosuppressive chemotherapy
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% : Combining conditional chemotherapy *
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» Fi# #: CDDP 70~80 mg/m’ ‘day; Day 1, 28,
5-FU 700~ 800 mg/m’/day; Lay 1~5, 28~32

- B #:TS-1 60 mg/m’/day; Day 1~28
+ KB TS-1 60 mg/m¥/day; Day 1~28

- Be#5: Gemcitabine

70~8) mg/m*/day; Day 1, 28
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Day 1~5,28~32
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(I (+) B (CR/PR) T RDV<SD> EHBISPD> o eme(m)
BT - ARANH - TES 6() 0/4 0 2 13.8~
FIEEMETT - EEEANE 3(3) /1 1 0 12 .4~
R - R 31) 11 1 0 12~
R - ERAI 3(3) 0 2 1 13.6~
BRI 2(2) 0 2 0 9.9
TR 2(0) 0 1 ] I~
&E 19(13) 8 7 4 11.5~

42.1% 36.8% 21.1%

78.9%

F 2 BERBEMETEEYS M 24 Y OEER

Surum cytokine production

Cases Origin Gender Clinical state Clinical N TNF-atalm TCF-a1 -
of cancer of cancer response yuLim atpg/m Blng/mi}  IL-4(pg/mi)
Pre- Post- Pre- Post- Pre- Post- Pre- Post-
1  Esophagus M Ad. ca.(stage IV) SDh -~ - - — — — 96 20
2 M Liver metastases PR <0.1 5.4 — — - i — —
3 M Liver metastases PR — — <5 10 - — — -
4 M Lymph node bone metastases PD — - — — 35,3 65.1 3.5 13.1
5 Stomach M Liver metastases CR 0.1 9.7 — — — — — -
6 M Ad. ca.(stage IV) sDe - — — - — - - -
7 M Lung and lymph node metastases PD — — - — 3.4 49.3 51.8 757
8 M Ad. ca.(stage IV) SD <0.1 3 <5 12 — — — —
9 Lung F Ad. ca.(stage IV) SD* 0.1 12.9 — — 28.2 13.3 103 69.2
10 M Ad. ca.(stage IV) CR — — - — — - — -
11 Colon M Liver metastases PD - - — —  34.2 55.2 12.3 37
12 & Rectum F Liver metastases SD+ - — — — — - — —
13 F Liver metastases SD — - — — - — — -
Pre-: Pretreatment, Post—: Postreatment, —: no significant difference

*: pts. had a significant decreasing in serum proteins of the clinical tumor marker

IV, BREBBLERYA PO o DEEER
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Abstract

Background: Although local recurrence of advanced esophageal cancer is frequent after definitive chemoradiotherapy (CRT), the clinical
benefit of salvage esophagectomy has not been elucidated.

Methods: We reviewed 27 patients with squamous-cell cancer who underwent esophagectomy after definitive CRT (=50 Gy) (salvage
group) and 28 patients who underwent planned esophagectomy after neoadjuvant CRT (30 1o 45 Gy) (neoadjuvant group).

Results: The preoperative albumin level and vital capacity were significantly lower in the salvage group than in the necadjuvant group. Two
patients (7.4%) from the salvage group who underwent extended esophagectomy with three-field lymphadenectomy died of postoperative
complications, but no deaths occurred after less-invasive surgery. There was no difference of overall postoperative survival between the
salvage and neoadjuvant groups.

Conclusions: The outcome of salvage esophagectomy after definitive CRT was similar to that of planned esophagectomy after neoadjuvant
CRT. Less-invasive procedures might be better for salvage esophagectomy because of the high cperative risk. © 2004 Excerpta Medica,
Inc. All rights reserved.

Keywords: Definitive chemoradiotherapy; Esophageal cancer; Neoadjuvant chemoradiotherapy; Salvage esophagectomy; Squamous-cell carcinoma

The recent surgical results for advanced esophageal cancer
have been improved by extended lymphadenectomy and
perioperative management , but patients with residual tu-
mors (R1,2) still do not survive long-term after surgery
{1.2]. Neoadjuvant or induction chemoradiotherapy (CRT),
consisting of cisplatin, 5-fluorguracil (5-FU), and radiation
followed by esophagectomy, became the established treat-
ment for locally advanced esophageal cancer [3-5]. A con-
siderable number of the patients who undergo potentially
curative surgery after downstaging by CRT achieve a fa-
vorable prognosis [6—8).

In Japan, medical and radiation oncologists have re-
ported on the improved survival of patients with esophageal
cancer treated by definitive CRT without surgery [9,10], and
this has already been documentetiin Western countries
[11-13]. However, local fatlure, local recurrence, and re-

* Corresponding author. Tel.: +81-3-3353-8111; fax: +81-3-5269-
7507.
E-mail address: tsutomu@ige.twmu.ac.jp

gional lymph-node metastasis are frequently detected after
definitive CRT [14,15]. Preoperative CRT (30 to 45 Gy)
may or may not increase operative mortality [16-18], but
our previous study showed that definitive CRT increased the
risk [19]. The outcome of salvage esophagectomy was re-
cently reported [20], but the appropriate procedures for
salvage esophagectomy after definitive CRT for advanced
esophageal cancer are still not established.

In this study, we examined the outcome of patients who
underwent salvage esophagectomy (n = 27) after clinical
T3 or T4 esophageal squamous cancer had been treated by
definitive CRT. The results were compared with those in
patients who were treated with planned neoadjuvant CRT
followed by esophagectomy (n = 28).

Patients and Methods

We reviewed the records of 660 patients with thoracic
esophageal cancer who underwent esophagectomy between

0002-9610/04/3 — see front matter © 2004 Excerpta Medica, Inc. All rights reserved.
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1992 and 2002 at the Institute of Gastroenterology of Tokyo
Women’s Medical University in Japan. All 27 patients with
a clinical diagnosis of advanced esophageal cancer (T3 or
T4) who received definitive CRT (=50 Gy) before esoph-
agectomy were enrolled in this study (salvage group). For
comparison, we reviewed all 28 patients with advanced
esophageal cancer who underwent planned escphagectomy
at 3 to 6 weeks after neoadjuvant CRT (<50 Gy) {neoad-
juvant group). In the salvage group, 6 patients received
treatment in other hospitals and then were referred to our
institution, and the remaining 21 patients received definitive
CRT at the Department of Radiology of Tokyo Women's
Medicat University. Squamous-cell carcinoma was histo-
logically confirmed by pretreatment endoscopic biopsy in
all patients. Clinical staging was based on the results of
barium swallow, endoscopy, endoscopic ultrasound, and CT
scanning, which was performed according to TNM classi-
fication (International Union Against Cancer) [21]. All pre-
treatment records, including these from outside hospitals,
were reviewed to confirm staging (stage III or IV).

The chemotherapy schedules, including those from other
hospitals, were collected and reviewed to determine treat-
ment details. Radiotherapy was delivered using equally
weighted anterior- and posterior-opposed beams from
10-MYV linear accelerator in 15 to 25 fractions of 1.8 to 2.0
Gy (total = 30 to 45 Gy), after which an additional 10 to 30
Gy (total = 50 to 75 Gy} was administered by way of two
parallel obligue fields or multiple fields to avoid damage to
the spinal cord. The interval between the last day of radio-
therapy and the time of esophagectomy was calculated. In
the salvage group, 13 patients underwent esophagectomy
within 3 months after definitive CRT based on the diagnosis
of residual tumor, and 14 patients underwent CRT at a later
date because of recurrence.

Data on the general conditions and clinical tumor stage
before esophagectomy were obtained from the records of
the Department of Surgery at the Institute of Gastroenter-
ology. Data such as total protein and albumin levels as well
as white blood cell, lymphocyte, and platelet counts were
collected from the hospital records. Results of lung function
tests were collected including vital capacity (%VC) and
forced expiratory volume in 1 second (FEV1%) as well as
arterial oxygen tension (Pao,) and carbon dioxide tension
levels. The primary tumor was re-evaluated by review of the
barium swallow, endoscopy, and biopsy findings. The met-
astatic lesions were assessed from the CT scans of the neck,
chest, and abdomen as well as the results of endoscopic
ultrasound.

Details of the esophagectomy procedures—including op-
erating time, estimated blood loss, and blood transfusion—
were collected from the hospital records. Details of postop-
erative complications and the duration of postoperative
ventilation, treatment in the intensive care unit, and post-
operative hospital stay were also collected from the records.
When drainage of a pleural effusion was needed after 7
postoperative days, this was classified as a complication.

Table 1
Pretreatment characteristics and radiation dose
Characteristics Salvage group  Neoadjuvant group P value
n=27 (n = 28)
Male/female 21/6 253 ’ 0.2158
Median age (range) 63 (36-79) 62 (50-74)
Tumor location
Upper 4 5
Middle 17 17 0.9549
Lower 6 6
Clinical stage
T3INIMO 8 7
T3NIM1 4 2 0.5623
TANIMO 11 11
T4ANIM1 4 8
Radiation dose (Gy)
Mean (range) 60 (50-76) 39 (30-46) <(.0001
Treatment interval*®
Median (range) 111 (39-462) 28 (19-45) <0.0001

* Days from the final date of radiotherapy or chemotherapy to esopha-
gectomy.

The depth of tumor invasion was defined on the basis of the
deepest layer of viable cancer cells. Lymph-node metastasis
or distant metastasis was defined by the detection of viable
cancer cells in lymph nodes or organs. The response to
treatment was evaluated on the resected specimens accord-
ing to the histopathologic criteria for assessing the effects of
radiation and/or chemotherapy by the Japanese Society for
Esophageal Diseases [22]. When no viable cancer cells were
detected (grade 3), this was classified as pathologic com-
plete response. Viable cancer cells accounting for less than
one third of the tumor (grade 2) was classified as a partial
response. Viable cancer cells accounting for one third or
more of the tumor (grade 1) and no discernible therapeutic
effect on the tumor (grade 0) were classified as no response.
Differences of quantitative data were assessed by Stu-
dent r test. Differences of percentages were evaluated by
chi-square test or Fisher’s Exact test. Survival was calcu-
lated from the day of operation until the last known date of
follow-up. All survival data were analyzed with JMP soft-
ware (version 4; SAS, Cary, North Carolina). Survival
curves were constructed according to the Kaplan-Meier
method and were compared using the log-rank test.

Results

The tumor locations and pretreatment clinical staging did
not differ between the salvage and neoadjuvant groups (Ta-
ble 1). The average radiation dose administered in the sal-
vage group was signiftcantly higher than that administered
in the neoadjuvant group (60 vs. 39 Gy, P = 0.0001).
Duration from the final day of chemoradiotherapy to sur-
gery was 100 days (range 35 to 365) in the salvage group
and 28 days (21 to 40) in the necadjuvant group. Although
the mean total protein level was not different in both groups,



