Long-Term Toxicity After Definitive Chemoradiotherapy for
Squamous Cell Carcinoma of the Thoracic Esophagus
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Purpose: To assess the long-term toxicity after definitive
chemoradiotherapy (CRT) for squamous cell carcinoma
(SCC) of the esophagus,

Patients and Method's: Patients newly diagnosed with
5CC of the esophagus and treated with definitive CRT be-
tween 1992 and 1999 in our institution were recruited from
our database on the basis of the following criteria: age < 75
years, performance status (P$; based on the Eastern Coop-
erative Oncology Group scale) 0 to 2, and clinical tumaor-
nade-metastasis system stage | to IVA. The CRT consisted of
two cycles of cisplatin 40 mg/m? on days 1 and 8, and
continuous infusion of fluorouracil 400 mg/m?/d on days 1
to 5 and 8 to 12, repected every 5 weeks with concurrent
radiotherapy of 60 Gy in 30 fractions. For the assessment of
toxicity, the Radiation Therapy Oncology Group/European
Organization for Research and Treatment of Cancer late
radiation morbidity scoring scheme was adopted.

Resuits: A total of 119 patients were recrvited, and their
characteristics were as follows: median age, 62 years

ARCINOMA OF the esophagus has been a challenging

disease. In contrast to Western countries, where the
number of patients with adenocarcinoma has been increasing,
most patients in Japan still have squamous cell carcinoma (SCC),
and the mortality rate for Japanese patients with esophageal
cancer was 8.0 per 100,000 (13.8 per 100,000 males, 2.4 per
100,000 females), representing 3.4% (4.8% males, 1.3% fe-
males) of all deaths by malignunt neoplasms in 1999.' In recent
years, the number of putients with stage I disease has been
increasing, although mest patients are still diagnosed with
advanced disease and hove a dismal prognosis. The standard
therapy in Japan for patients with resectable disease has been
surgery. According 1o the comprehensive registry of esophageal
cancer in Japun,2 10,455 of 12,794 registered patients (81.7%)
underwent surgery during 1988 and 1994. The 5-year survival
rates for TE, T2, and T3 diseases were 44.8% to 51.8%,
37.3%, and 28.1%. respectively. Radiotherapy alone had been
indicated in unresectable or medically inoperable patients s
a definitive or pailiative treatment, with a 5-year survival
benefit of 8.3% to 12%.*

During the last decade, chemoradiotherapy (CRT) for esophageal
cancer has revealed promising results.®” After the repont of a
intergroup randomized controlled trial (Radiation Therapy Oncol-
ogy Group 85-01), which compared CRT with radiotherapy alone,
the combined-modality treatment became a standard for patients
who received nonsurgical wreatment for esophageal cancer™?

Esophageal cuncer deaths often oceur before the general time
period when one would expect to detect the manifestation of
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{range, 38 to 75 years); 121 males and 18 females; 96
patients P§ 0, 42 patients PS 1, and one patient P§ 2; 15
patients T1, 11 patients T2, 60 patients T3, and 53 patients
T4; and 101 patients M0, 38 patients M1a. With a median
follow-up of 53 meonths, the median survival time and
3-year survival rate were 21 months and 29%, respectively.
Of 78 patients with complete remission, two patients died
as a result of acute myocardial infarction. Grade 2, 3, and 4
late toxicities occurred with the following incidences: peri-
carditis in eight patients, seven patients, and one patient,
respectively; heart failure in zero, zero, and two patients;
pleural effusion in seven, eight, and zero patients; and
radiation pneumonitis in one patient, three patients, and
zero patients, respectively.

Conclusion: Definitive CRT for SCC of the esophagus is
effective with substantial toxicities, Additional investigation
to minimize the normal tissue toxicities is warranted.

J Clin Oncol 21:2697-2702. © 2003 by American
Society of Clinical Oncology.

treatment-related late toxicity. However, recent data indicate that
the risk of early death from esophageal cancer is not quite as
daunting for patients who achieve compiete response (CR) after
CRT. Therefore, a significant proportion of CR patients may
have a sufficiently long survival time to allow for adequate
assessiment of treatment-related late toxicity. We have already
reported a phase I study of cisplatin (CDDP) and fAucrouracil
(FU) with concurrent radiotherapy for patients with unresectable,
T4, MI lymph node (according to the International Union
Against Cancer tumor-node-metastasis system, 1987) esopha-
geal cancer, which resulted in promising survival rates.!™"
During and after the study, this regimen was adopted as a clinical
practice for patients with the same stage and with potentially
resectable stages but who refused surgery,

We report on the long-term toxicity afier definitive CRT for
SCC of the thoracic esophagus.
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PATIENTS AND METHODS

Patient Population

Patients newly diagnosed with SCC of the thoracic esophagus and treated
with definitive CRT between August 1992 and April 1999 in our institution
were recruited from our database on the basis of the following criteria: age =<
75 years, performance stmus {Eastern Cooperative Oneology Group) O to 2,
clinical stage I 10 IVA (Imemational Union Against Cancer wmor-node-
metastasis system, 1997), adequate organ functions, and no other site of
carginoma except for early stage. Informed consent was obtained from all
patients, OF ihe palients in the previous study,'' those who were treated in
our institution and met the recroitment criteria were also included in this
analysis,

Pretreaiment Evaluation

Pretreatiment evaluation included barium swallow, endoscopy of the
esophagus, and computed tomography (CT) of the neck, chest, and abdomen.
Endoscopic ultrasound of the esophagus and ultrasound of the neck were
optional. Bronchoscopy was performed if tracheobronchial involvement was
suspected andd surgical resection was under consideration. The tracheobron-
chial ee was judged (o be involved it the wnors extended inta the Jumen
or caused deformity of the lumen. The descending aorta was judged to be

-involved if the comtact angle of the tumor was 90 degrees or greater on the
CT scan. The T-factor in patients with less than T4 was determined by
endoscopic ultrasound or endoscopy {or both). Metastatic lymph nodes were
detined if they were = | cm in their greatest diameter on any imaging
technique.

Treatment Details

The weamment consisted of 1wo eyeles of CDDP 40 mg/m® on days 1 and
8 and continuous infusion of FU 400 mg/m?/d on days | 105 and 8 to 12,
repeated every 5 weeks, with concurrent radiotherapy of 60 Gy in 30
fractions over B weeks, including a 2-week break. An additional two cycles
of CDDP 80 mg/m? on day 1 and continuous infusion of FU 800 mg/m*/d on
days 1 to 5 every 4 weeks were administered for responders.

Radiation therapy was delivered with megavoliape equipment using
anterior-posterior opposed fields up 1o 40 Gy, including the primary tumor,
the metaytatic lymph nodes, and the regional nodes. A booster dose of 20 Gy
was given o the primary tumor and the metastatic fymph nodes for a 1otal
dose of 60 Gy, using biluteral oblique or multiple fields. The clinical targe
volume for the primary tumor was defined as the gross tumor volume plus 3
em cranincaudally. The planning target volumes for the primary twmor and
the metastatic lymph nodes were determined with |- 10 1.5-cm margins to
compensate for setup variations and internal organ motion. Lung heteroge-
neity corrections were not used.

Taxicity Assessment

Acule toxicity, including complete blood cell count and serum chemisiry
prodiie, wis assessed weekly during the CRT sepment and every 2 weeks
dusing the additional chemmherapy, Toxicity assessments Tor all patients
were performed using the criteria defined by the Japan Clinical Oncology
Group.'? These criteria were based on the National Cancer Institute common
toxicity eriteria (version 1.0). Late toxicily assessments for CR patients were
performed using Radiation Therapy Oneology Group (RTOG) European
Organization for Rescarch and Treatment of Cancer lute radiation maorbidity
seoring scheme, Lale wxicity was defined as 1hat occurring more than 90
days after the rement initialion.

Follewe-Up Evaliarion

The foliowing evaluations were performed until disease progression every
3 months for the Hrst year and every 6 months thereafter: physical
examination, toxicily assessment, complete blood cell count, serum chem-
istry profile, endoscopy of the esophagus, and CT scun of the neck, chest, and
ubdomen. Biopsy of the primary tumor site was routinely performed at each
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follow-up examination. Pulmonary function testing, ECG, and cardiac
ultrasound were performed when indicated.

Response Assessment

CR for the primary temor was defined by endoscopy when all visible
tumors, including ulcerations, disappeared with negative biopsy and lasted
for = 4 weeks.

Responses of the metastatic lymph nodes were assessed using the World
Health Organization response criteria for measurable diseases. In brief, CR
was defined as 1he complete disappearance of all measurable and assessable
disease for = 4 weeks. Uncertain CR was defined as the persistence of small
nodes (= 1 cm) with no evidence of progression for = 3 months after
completion of treatment, and patients with uncertain CR were included in the
analysis of those with CR.

Paitern of Treawment Failure

Patterns of treatment failure were defined as the first site of failure.
Locoregional failure included the primary tumor and regional lymph nodes.
Distant failure inctuded any site beyond the primary tumor and regional
lymph nodes.

Statistics

Survival analysis was performed using the Kaplan-Meier method,'? and
differences between the curves were analyzed using the log-rank test.’® The
time to event was calculated from the start of the treatment.

RESULTS

Patient Characteristics

There were 217 patients who received definitive or palliative
CRT during the period: 139 patients matched the recruitment
criteria, and 78 patients were excluded from the analysis. The
reasons for exclusion were stage IVB (16 patients), double
cancer (16 patients), recurrence after surgery (13 patients),
inadequate organ function (seven patients), age more than 75
years (five patients), fistula (five patients), prior endoscopic
mucosal resection (three patients), poor performance status
(three patients), small-cell carcinoma (three patients), prior
chemotherapy (three patients), comorbidity (two patients), and
carcinoma of the cervical esophagus (two patients). The charac-
teristics of the remaining 139 patients are listed in Table 1. The
median age was 62 years (range, 38 to 75 years). One hundred
thirty-three patients (96%) completed at least the CRT segment
with a total radiation dose of 60 Gy. Sixty-six patients (47%)
received two or more additional eycles of chemotherapy.

Response

Of 139 patients, 78 achieved CR (56%; 95% confidence
interval [CI], 47% to 65%). Patients with T4 disease showed CR
of 36% (95% C1, 23% to 50%), which was worse than 69% (95%
Cl, 58% to 78%) in patients with non-T4 disease.

Survival and Pattern of Treatment Fuailure

With a median follow-up period of 53 months (range, 14 10 86
months) lor surviving patients, the median survival time of the
139 patients was 2| months. Three- and 5-year overall survival
rates were 38% and 29%, respectively. In a subgroup analysis, 3-
and S-year overall survival rates for patients with potentially
resectable T1-3 MO disease, and patients with unresectable T4 or
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Table |, Patient Characteristics
Nao. of Patients
Choracteristic N =139}

Male 121
Ferale 18
Age, years

Range 38-75

Median 62
PS

0 96

| 42

2 1
Tumor |engih, cm

Range 1-20

Median 5
Weight loss, kg

Range 0-15

Median 2
Site

Upper thoracic portion 23

Mid-thoracic portion 81

Lower thoracic partioni 35
Tumor®

1 15

2 1

3 &0

4 53
MNode*

0 55

1 84
Metastasis®

0 100

la 38
Stage

| 13

A 22

1B 8

1] 58

VA a8
Involved sites in T4

Aorta only 22

Bronchial tree only 21

Aorta and bronchial tree 8

Others 2

Abbrevialion: PS, performance status.
*Numbers correspond 1o the fumor-node-melastasis system of
dassification.

MI Iymph node discase (or both T4 and M1 lymph disease) were
44 months, 55%, and 49%; and 1] months, 22%, and 3%,
respectively (Fig 1). There was significant difference in survival
benelit between the two groups (P < .(001). For 78 CR patients,
3- and 5-year survivals were 63% and 51%, whereas 3- and
5-year survivals were 6% and 2% for 61 non-CR patients (Fig 2),
respectively. The patterns of first treatment failure were local
only (15 patients), local and distant (two patients), and distant
only (i3 patients). Thirtcen patients died without progression,
and 35 patients are still alive with no evidence of disease.

Acute Toxicity
The worst toxicities throughout the treatment period are listed
in Table 2. Major treatment xicities included myelosuppression
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Fig 1. Overall survival data for all palients; T1-3 MO patients; and T4 and/or
M1 lymph nede patients,

and esophagitis.” Grade & 3 toxicities of leukopenia, anemia,
thrombocytopenia, and esophagitis occurred in 43%, 23%, 18%,
and 10% of patients, respectively. There were three (2%)
treatment-related deaths, including sepsis in one patient, pneu-
monilis in one patient, and renal failure in one patient. All of the
three patients had unresectable disease at baseline, and no
treatment-related deaths occurred in the 67 patients with poten-
tially resectable disease.

Late Toxicity

Four patients suffered benign esophageal strictures and re-
quired esophagea! dilatation one to three times.

Grade = 2 Jate cardiopulmonary toxicities are summarized in
Tabie 3. Two patients died as a result of acute myocardial
infarction at 30 and 40 months, respectively, after the initiation
of treatment. The median time to the onset of pericarditis from
the initiation of treatment was 17 months (range, 3 to 42 months)
for grade = 2 pericarditis and 15 months (range, 10 to 36

Surviving Proportion
o

4
27
0 ’ T T T T T
0 1 2 3 4 5 6 7 8
Year
#at CR 78 75 60 45 27 15 10 3

isk Non-CR 61 14 3 2 2 1 1 1

Fig 2. Overall survival data for patients who achieved complete remission {CR)
ond patients wheo did not achieve complete remission.
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Table 2.  Acute Toxicities (N = 139)*
Grade =Grade 3
No. of

1 2 3 4 5 Patients %
Levkopenia 10 62 54 5 1 40 43
Anemia 23 43 32 4} ¢ 32 23
Thrombocytopenia 30 134 20 5 ] 25 18
MNousea or vomiting 65 34 3 0 0 3 2
Diarrhea 13 4 0 0 0 0 0
Mucosilis 12 15 4 1 0 5 4
Esophagitis 46 32 7 7 0 14 10
Renal dysfunclion 9 1 3 0 1 4 3
Preumonitis 0 0 2 3 1 é 4

*Japan Clinical Oncology Group lexicily eriteria.

months) for grade = 3 pericarditis. Of eight patients with
grade = 3 pericarditis, one patient suffered grade 4 heart failure,
required pericardial window placement 23 months after the
initiation of treatment, and died as a result of heart failure
without cancer recurrence 15 months later, Another patient also
suffered grade 4 heart failure at 35 months and died without
cancer recurrence. The other six patients required pericardiocen-
tesis once and needed no further treatrent. Of eight patients with
grade 2 pericarditis, one patient died as a result of an unknown
cause 1 month later, and the other seven patients with pericarditis
were manageable with diuretics only for various periods (2 to
75+ maonths).

The median time to the onset of pleural effusion from the
initiation of treatment was 19 months (range, 3 to 42 months) for
grade = 2 pleural effusion and 18 months (range, 5 to 39
months) for grade 3 pleural effusion. Of eight patients who
required pleurocentesis, two patients suffered grade 3 pericardi-
tis, and two patients suffered grade 3 rodiation pneumonitis
simultaneously. One patient without cancer recurrence died as a
result of pneumonia 4 months later. One patient required
frequent repeated pleurocentesis and two patients required pleu-
rocentesis three to five times. Of seven patients with grade 2
pleural effusion, one patient suffered grade 4 heart failure and
five patients suffered grade 2 pericarditis simultaneously. Six

Table 3. Potients With =Grade 2 Late Cardiopulmonary Toxicifies [RTOG/EORTC Jate radiakion morbidity scoring scheme)

Myocordial Radiation
Pericardial Efusion Heant Failure Infarction Pleural Effusion Preumonitis
Case Onset Onset Onsel Onset Onset
No. Grode  [months] Grode [months) Grade  [months) Grode  {months)  Grade  imonths) Oulcoma or Survival Months Caouse of Death
| 4 23 4 19 — 2 19 — Died w/o cancer 38 Chronic heart failure
2 3 36 4 35 — 3 a5 — Died w/o concer 37 Chronic heart foilure
3 3 19 e — 3 19 —_ Died w/o cancer 33 Preumonia
4 3 10 — — 3 39 — Died w/o cancer 43 Pneumonia
5 3 1" — - — — Died of concer 47
é 3 i5 — — — — Died of cancer 30
7 3 10 - —_ — - Alive/NED 58
8 3 14 - — —_ — Alive/NED 35
4 2 19 — - 3 18 — Died of cancer 22
10 2 14 — - 2 14 Died w/o cancer 15 Sudden death
1 2 8 - — 2 8 2 5 Died of cancer 146
12 2 42 _— — 2 42 — Alive/NED &4
13 2 25 —_ — 2 25 — Alive/NED 85
14 2 3 - — 2 3 — Alive/NED 78
15 2 33 -_— - — - Alive/NED 56
16 2 19 —_ — — — Alive/NED 55
77 — — 5 40 — - Died w/o concer 40 Myocardiol inforction
18 - — 5 30 - - Died w/o cancer 30  Myocardial infarction
19 - — — 3 5 3 5 Died w/o cancer 24 Prneumonia
20 — — — 3 ki —_ Alive/NED 45
21 — —_ - 3 18 -— Alive/NED &6
22 — - - 3 7 3 7 Alive/NED 45
23 - - - 2 40 - Alive/NED 44
24 - - - - 3 4 Alive/NED 55

Abbreviafions: RTOG, Radialion Therapy Oncology Group; EORTC, European Orgonization for Research and Treatment of Cancer; NED, no evidence of disease; w/o,

without.
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pleural effusions were: manageable with only diuretics for
various periods (4 to 75+ months).

Four patients required corticosteroid therapy for radiation
pneumonitis. The median time to symptomatic radiation pneu-
monitis was 5 months (range, 4 to 7 months). Three of the four
patients subsequently required oxygen support and one patient
died without cancer recurrence 19 months later.

In total, eight patients died without cancer recurrence, and these
causes of death may have been related to cardiopulmonary toxicity.

DISCUSSION

In the last decade, th: number of patients receiving definitive
CRT has been increasing worldwide. However, the long-term
survival and late toxicity for these patients have not been
reported precisely. Although our study, including 72 patients
with T4 or M1 lymph node (or both), was retrospective and may
be biased, the results with 3- and 5- year survivals of 38% and

29%, respectively, were comparable with the reported trials of

CRT, including RTOG 85-01 and intergroup study (INT)
0123/RTOG 94-05.'>'® The pattern of failure in the present
analysis showed that local failure was still dominant. The INT
0123 study also showed a similar pattern of failure and the tumor
control probability of current CRT approaches seems to have
reached a plateau. We should make further efforts to improve
local control, which may affect survival. The dose-escalation
strategy of radiotherapy was not proven to be effective in the
INT 0123 study, and we may need newer cytotoxic drugs or
molecular targeted therapy in combination with radiotherapy.
Radiation-induced heart disease is one of the complications in
patients who undergo thoracic radiotherapy.'™® Pericardial
disease is the most common manifestation of radiation-induced
heurt discase. There have been many reports of pericardial
disease afier thoracic radiotherapy in patients with Hodgkin’s
tymphoma.'*' According to recent observations, coronary ar-
tery disease after thoracic radiotherapy is not negligible and it
should be considered in the radiotherapy treatment planning.**
We also observed two patients with acute myocardial infarction,
ulthough we were not sure whether these were related to the

2701

treatment. There have been few reports on pericardial disease in
patients with esophageal cancer, because of the dismal progno-
sis.*>*® However, the number of reports will increase with the
prevalence of definitive CRT and with improved survival. The
incidence of grade = 3 pericarditis in our study was 10% (eight
of 78 patients) and seemed to be substantial. One cause of this,
in addition (o the concurrent use of chemotherapy, may be the
wide elective nodal irradiation up to 40 Gy with anteroposterior-
posteroanterior opposed portals. This means that more than 60%
of the entire heart volume received at least 40 Gy in most
patients. It is clear that a precise analysis using dose-volume
histogram and normal tissue complication probability is neces-
sary, and this will be reported elsewhere.

Treatment of pericardial effusion includes medication, peri-
cardiocentesis, and pericardial window placement, which are
thought to be manageable;'’?” however, some patients died as a
result of heart failure in our study, and the obvious best treatment
is prevention. Three-dimensional conformal radiotherapy, inten-
sity-modulated radiotherapy, and proton therapy have potential
advantages over traditional anteroposterior-posteroanterior treat-
ment in reducing doses to the heart, and their incorporation may
thus be beneficial.

Pleural effusion after thoracic radiotherapy also has been
reported, mainly in Hodgkin's lymphoma.®*?® The main cause
of benign pleural effusion afier thoracic radiotherapy is thought
10 be lymphatic obstruction resulting from mediastinal fibrosis
and, in some cases, it may be related to heart disease, such as
heart failure and pericardial effusion. The incidence of grade =
2 benign pleural effusion in our study was 19% (15 of 78
patients), and we note that patients with benign pleural effusion
after definilive CRT in esophageal cancer are common. The
treatment of pleural effusion after thoracic radiotherapy includes
medication, pleurocentesis, and pleurodesis. This treatment may
not directly affect survival, but it clearly affects the quality of life
as influenced by medical intervention. We should make every
effort to reduce toxicity, and conformal radiotherapy techniques
may also be helpful.
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LMEERIETHEDTH D, L (BEERE[EE
(inspection) [I3iRF & 11525, [audit])iz[examine
and certify | SR THREET A TH b, [inspection ]
ti[examine critically/officially : £E-> TARIZHA
RE|THHPHLMEOERSIELRSL. Ah

AETAEFELNBIIHAZEZ 3085
T LD HAMNLUEIEEIT L CHASICA
5 0N EEITH-T, BN —F L TiThh,
[REBECBEFE25X2|00NERITHS.

QAP HERDEFM TR T 0Bz X
N7 OEZARPRBEF v 7T B W B
HZATHTHD D3 LT, QCIEEAENIHIK
E o A (ELVWHER) B o, FDIH
ELTOQARTH A AL ILE ok ADLS —
CECIREZLER - NANRITAETHE, Frv
sOEHMMHMERORBRRLEEE|ITH-T, &
BROERPIZT A —FRy 22075 85QAL
Bebh. ILWEPYBRESTLOQALY L &
DR GF 2y 7 (o 2P0 ET— ¥ bixt
RIVLRENDEN—EHTHS., QCORLK
BNEETE= S ) 5 ThH Y, REBOERDIC,
BHEOES, F— S OLREYE, FESSOMHE
RREEE, TEESIR 7T ba— R bk F oy
7L, ZNODERYABROEEIZT 41— Friy
7 LoDREES 7O a—- L EB YL (R
HEN)Tbha L3 Lt Twnd —Enik%
Tied.

INHQAB L UQCHOHEMNSH - TIZLHTE
MR KRR DK (Feets, HER)IMELNT
Whkwnz 5,

EHRABFEIZH T 3QA - QCOHEM

BRI ERIE M, (b L & LA R
BOIEHED1OTH S, BEERILHR T

* Quality assuranze and quality control in a multi-institutional clinical trial employing radiation therapy.
** Satoshi ISHIKURA, M.D.: BV #A + ¥ & — BURBE BT (B277-8577 B0 36-5-1) ; Radiation Oncology
Division, National Cancer Center Hospital East, Kashiwa 277.8577, JAPAN
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B HEERAAEND 2 &, HEOBRE L quality
of life DI 72 KIZ X W HATRGEE ST 2 BE
BELABIMLTYWS, BRESREEFESY
170 - BIETAEERIC L A L 19904 H 5 19994F
O 1045 B T HUGHAIA AR 2 HI40% DRI AT A
Lh, It 3EMOMMEMIEETDH
5.

HEHSBRBE O LR IIEM TS h IBHFICE
o EOBRIC B VT, SRS O,
At B o AE, 5 TAHRRORE, I
Foy—azy MEEW) EREBHEOHL
S DBRVFETS, £y —2=v b
EOEBIIBWTHE L DFEEAFHEL, €O
BHL RO EREBIIBENLDOTH
A, FRBARBHOBMORED DL 2T
AT, HEERHEBEODRRPLFENIBITLY
v SERIE I B 70 B TSI OREIC G
Rt EZ ORI DiFe 2 EAELBLEIS
Thb, FOROYEHREEOER I Hz>T
2, bHAHAMSHEBHEREOKELOLOD
SHELLETHLD, FO—EOBRBIIHTS
QA - QUIEBILE L & BV,

DEODEWEIE LT, KESouthwest Oncol-
ogy Group (SWOG) THAEIfTbhizdsVx v
wid T ABEFEREBREHITE. COBKRRART
BRHEINTEFAND I B, 36%DESTHETH
BEOTO P2 VHEORRIED LRI,
FOER TUFI—LOBEEHRTFLTNE
EFTIRI0% THo - BREVERFITIZM%
KA RAZZEDRENENTNDY, £DIER
DEFERBIIBVWTH 70 b a—VEREDRR
W& B EERSOETIRES T AY. BIK
RENHEMSERTETAOICE, RN
BRI BWTHEBRES P BT A I L ATRTR
g o v, BRIRRERICEL 3T —iEHE
KBWTH, BEHRAEIIBI A EMEEE0
TAEOEMLIZAIE LWL OTHS, HI
AFEENEBRREROERVHERISHES L
TIE#EEE LTS ARLRE DI, K
SHBERELEHTTO P a—- VTHE LEH
MEDBEDL AN TEFERTREDPAHF
Yn, F0ORD, RBRTHRIIQAZERTS
CLNBETHE. FO—FT, RBRPOHEA
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ANONEBEIHTIELEHERTS, T4
bhHEROMBPYROERFSIET A8 80
LEMBII 7O - VEEFERIATV S
MPEZy—TEQCHLEETH 5.

B4 S BQA - QCEE

KEN B TIRBEHRIEROQA/QCTu r 5
ABFET BN TWD, BEHRMIZIZ19694: 1 National
Cancer Institute (NCI) D#B)& % 5 t7Radiological
Physics Center (RPC) 25EE) 2 150 720, £DI%
23, SHRERBEERRBICSML TWAER
DM THEBFENIAE LTEN 2N L &, )
ZQCY AT AT & ) sk T LB AR 2 AT #R
BEIIThATWA I E, BE=FHNIRIET
A ETHA, RPCTHEE LTYHEMNLHEES
B, +hbblRMOREDIEL oS R RET
B8, EETEEL R T BV offsite audit
WX BAY ) o TR AR L A ER
E, FEROQA/QCT Y T LADFERE Vo Zon-
site audit% 2K (2 #91,8004F7E 3 A I §H R IGFE FE
203 L, NCIARF—0BERABICEBNT 5
SHRYED, B30T FRICERLT
Wh, BMIZBWTHITIZREEE. L FROE
&h»International Atomic Energy Agency (IAEA)/
WHOA R E:& EE % #0I21150F, #91,20058
£%1Z, European Society for Therapeutic Radiol-
ogy and Oncology (ESTRO} / European Institute
for Quality Assurance in Radiotherapy (EQART)
HR2THE, #4500 % 2 off-site auditx 1T > Tw
%,

= CHEEERERIC BT A HATHRIEEDQA/QC
HB) O E ST AIFEAE T & 5 Quality Assurance
Review Center (QARC) IZ X BB D E P » H4
159, QARCEZHREARMEI V-7 THb
Acute Leukemia Group B (ALGB) OB AR IGHE
EESIINIINE IR T ENHMBRTH D,
WBE, PEARGABREMITE IS BT RAHHRIGHED
HEEFREREICL - T, BRICRERL
Bicko>Th, WhiE7FvsKv 7 AThHo
7. BEREBEMENER IR HRGREOFM
OWTRERINTE LT, ERICEENY
DL e RRERERIT M onTiIE A
rameshaz kidhdhor, FLERIZTDA
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1 TAb3—8RARE (n=45)

M - BEHH F475 45

#+2 JCOGIZ & 3 MsHRAKDQAQC

BR 1B
EERIEF 0%
GTV primary 17(38%) 22(49%)
GTV node 15(33%) 102 %)
CTV subclinica. 31{69%) 1(2 %)
A E (GTV primary) 1(2 %) 0
aElE 1{2 %) 0

#2&HE (GTV primnary/node)  27(60%)  16(36%)

FER  BFTIE v EFEEE L THE.
GTV : gross tumor volume, CTV | clinical target volume

REFATTFMEL L DS FIETE 5
EFROFERI20BIZDES Lhorz, FD0,
ALGBOBSTHRIGRER S, BEHRIEHROT
70T LDEEOKL LT, FEHERERIZE
LTV A RTOBEMAREIEL SN F A
FZA o TE— ST RIEHEITA S &
D CHEHRE R EREBRICHET A2 LG
EAFLC BRCEFEOBY S 25T 5 20,
BETRBRE b2 BH 2 RAKN OB L
BERNCIUET 2 0 AF AR EL L. SHICE
0 EHH T & & BUHRIG O HR T 2 £/ T30%
RiHHT0%EALNC LR 24, 5ERMTIZ90%LL
L& LD, CROoDFERIERENTEE,
Z R AR BV TIRIEEOY —EANER
SNTwnI ePEHLM b, TOHE
2R THSHRIGEERATHI 7O bo—-LE
FEIZBIT AR L EL LRIEELHE o
77 L e EMBNIERL, 0BT 3
WAREOHTEILIEMTOBDLT0% LK
BEL, Z0%LERBIILAVTZDH LN,
DL ) RHAHREEOROBENE o M}
Lo THIDEFERERE S v — 728V T
SEHO O S AN ERSRD EHIZRY,
EERDWEITR SN, FD—FT, #hF
NOEREREBAIFE SV —755, QA/QCT U
7oL EFELL, R—0fKk ¥W—2FENET
ERTHERIEZ D, 19804 1ZQARCHTERIC
RSN TRETOFEENELIL, QARCIEE
FEERFE S =T K3 Y, U TNCIA & B
EE{FTWD, I/, BRMTHIZIZEEDILD
% D8 ATIAEA, European Organisation for
Research and Treatment of Cancer (EQORT C),
ESTRO% K& HuLE LTIThRTEY, Mt

- BIMEEISAT S OER

£1 -QA/QCH A ¥4 »Dfer:
% - 78 b a— eSS (RS A0
| - 7O VEEGERRBEERAS)
#H | - HEERFMEE(JCOGER)

- BCHIEEY

- BRI (BB TR) EFHE-L

- EATHRE (LR A RA) } HAHRERE
- IGAMRIEOWERINIQA/QC ] BHBA S v 7

EROBERRBRIZBVWTQA/QC 24TH 2 & i
global standard& L THED S DL BHEATY
63)"'10)-

EAORKREE L USHENES

—HTHOYEERICBNTE, [BETORE]E
Vo lt—EROQA/QCHIEEI TR &, BIE T T4
EREOGEAN 2 QA/QCIEEID ¥ A 7 A M
Fol ENTI b ol F02, bHt
EDRETHRIEEDE H 5 WITHRREB D E i
TRETI v Ry s 20T EThHY, ERE
EHREE/RLIZENTE TRV E W) EY
KR H o7z, OREREEINZE S )V — 7 (Japan
Clinical Oncology Group ; JCOG) TitZh b D
RiILE T 2 T2000E 15 ERERES®T
L EF, 2001423 1 2D 5 ¥ ¥ A{LEEER
BRIBVYTHHRIERED 7O b a— W REDE
FICET A5 % AT o 727, BSFERIZ40% T &
EToTBY(ER1), bAEIZBWTHHEENC
QA/QCTU S I LEZBATHIENLETHS
ZEAEERENAW, 20024 I ETRNIARER
KO TCJCOGHEHRIGMARRIEL v ¥y — %L
b EF(R2), BEOHKRRABIIBVWTII S b
32— VAR DB RS b & AT ARG E O BRE(L
TP HEEDII, BRARPFHGEINTHS
RBEERIC BT 2 BAHRIEEORGH R
EHNBTOFM LT (1), FOFHEOERE
BRI 74— FSy 2 275QC7Ta 5 L%
HALTWAY, ZhUsL ) QARCOBERRE S,

SREMMO 3 BICTO b I— VEEORSE
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28 ke B’y
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JCOGF—4 Hresm | HaiBsE Hrem | MEHNE
e e FREX F £ 12CRC fjﬁ%{“ F /=13CRC
RCARED 5 7 BLIAKR . i
CRFEEBICF I Y7 BHANEF Iy IR BT 5308LIRIC
A b, AT+ — b BRI 4 — L& RHEREFzvIUR
L, ERBER %M EbloEaE Tt bEEBICERMBTRNM
MESMAEN AR RS s ARSE
FRiiw5— REE 72—
(KRR SR { BRI AR)
l A 5 WAL T E BT
LT L TS
g SRR T _ MR AESE _
REt>s— | 2o oo Demess- | Z0ASC N
(A EE) woR (A 2B) TR

E1 JCOGIZH U AMEHRAR, QC7NI I 4L

PokETAZ EMEIFESNG, T, REXRE
NCI&BRHEORTC L MHTQA/QCTR 7T AD
EHEALIC T A2 SN TE Y, JCOGIZS
WT LRI 7O S S AOFEEITEVTTNCLE
BAEREIToTn 5,

—HT, RERPCIAE S 2HHQC/QA
WOWTHEEFBREFREHDE, R
BEFRHE T OFE T M B RER SRR 3T & B (R
BHOFWEFMEUCRERERICL 5 TFRUED
72O IS CIIRPCRIAEAD FEILHE L TH
S AEFHEST T BWiHRED L Soffsite audit
C B X UHEERERRIC X Bon-site auditZ B L TWw
A, BRSTCRFERLERL LLERNTHS
fehT T —IZRD BN, BOT LR
BHEBONRTWEDY, FORTHEMEEMT
HSBRHEDOIE SO A PHEHEYBAT
BT A ESHBLTWS, EWigsk, iR
FIQA/QCIZRE T A AR & T £ ERE TR
BET)ENBREORETHL. T4, PE
HQA/QCHECKIcBWTHREREIKLN TS
h, ZOREHTIZRPC, JAEA EQARTE L E
ARG IZ AROCERT & R RAE ;e 2 ATV, FREE{LITH
B EEIED LTV,

¥ &

B3 Tldinformation technology M FEIZL b
MO IGEE I AR L Twa D, —F
TEDBRBIIEROMECDBEEL 2> TS,
EZNRQA/QCT O T 5 Ak R\WTIIFHATO
MARBBRTHLEORTEZL, HEKEORE,
YTRAAETAILICb LD, bHBEIOAAE
BORRDDHIZG, —HOBRLERHZQA/
QCTu s s AEHIN, FHERIERFEICR
L3 =SB B W T L U REHIRELD
HMIEDEREFRELAN LI EEH
TIREHZS.
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(BEE) RERICH T3S BAEIRERIIEREGHEFT TS (MNLY
FRABEETTRER DS VEMABAERRELIHNR T, BEFCDOP+
S5-FUMREBBE S >TWS. 2nd line& L T, paclitaxel
nedaplatin = A o SRMHBEESBRIISNTOS. FiEEESL
TOAEERGER, BRRTRMENC, XBTEB/RICTOI—IBB.
BRATOXRBERCTORRIZFHVRTZLONBY, MEbsass
OEZME controversial THD. FIBICHBUNT, RCT THIKEBI LSS

2 C ® I

FEMS XM OE LIRS & B L TIeEREICH
THRENNL (, LERREAEROERIIE
BENIEA SN TS, AEERRIIBIT AL
FHOMESITIE, OfERSEEE, Ok
R EIIGHE, QO - B oWB Bk H T
LhaY, ©obERSHREEICE L Tidthimic
Eh, £REIO, QIIowTEHRT 5.

T SRR s e

EREBZHT LMD UBRTELETEEED
AV BBAREEMEEICT LELYS 5.

¥—7— KRB (bERE, WL RE, WRE
Bt gres

* Chemotherapy for advanced esophageal cancer
** M. Sato(3EHF), N. Ando{EdE) : HEEH REFIIE
HiabyiE.

1254

FORIC K S HFRFIDROAB NI,

1. BEITOHREDR

EEBEICH L THEAT20% L EoEHRI15H
FENI-EAE, S5-fluorouracil(5-FU), mito-
mycin C(MMC), cisplatin (CDDP), bleomycin
(BLM), methotrexate(MTX), vindesine
(VDS), adriamycin(ADR), nedaplatin(NDP),
paclitaxel (TXL), vinorelbine(VNB)#% & T
%2,3}.

MMC HEREOEHEME O/ BLM 115
HooFEREN L2 2>TETWwAE, CDDPIZ
EREIIETAHRVIE BRI TEY, &8
RTPLEBIIHTA2ENRIEIH24%TH o 7.
ARG P (MR EDERLESTHL L
b, BRTAIEERIINTASKERAEED
key drugilZe o> T\w5¥, SEETXL, docetaxel,
VNB, NDP2*Fré#k LTIEHERTWS, TXL
EMoFIIHART, RERIEIC3M4%, 48R
FERBIZ28% DEIEIHEYS L, VNBT
1220% DEHEIRED L7z, NDPIZARE T

4 F Vol.66 No.11 (2004-11)



x1. BEEICHT 2 SHIFBEERE

& (4F) =3 AR RS EHE(%)
Kelsen &  (1983) | CDDP + BLM + VDS S 26 33
Dinwoodie & (1986) | CDDP + BLM + VDS S 27 29
Kies & (1987) | CDDP + 5FU S 26 42
Tizuka & (1991) | CDDP + VDS S 31 16.1
Tizuka 5 (1992)% | CDDP + 5-FU S 39 359
Bleiberg & (1997) | CDDP +5FU S 44 35
Kelsen &  (1997)'¥ | CDDP + TXL A&S 37 49
Dson & (1998)9) | CDDP +5-FU+ TXL A &S 60 48
Ison & (1999)1% | CDDP + CPT-11 A&S 35 57
Muro & (2003)17 | CDDP + 5-FU S 42 395
Livingston  (2003) CPT-11 + MMC A&S 25 43
Scullin &  (2004)!® | CDDP + GEM A&S 42 45

MEShA7SFTFFEATHYAEER ML
52% L BWEDROMENH LY. SHLICEKT
it irinotecan (CPT-11), gemcitabine, gefitinib”
DERZBRLERFAFTHHISEIHFIATY
5.

L2»L, BHTIRCREZELDTINTIEHH
WIERMEHLZELD, ThoFEATHALE
S 5HBREMEEREOER L 2o T
5,

2. SHEIMEEE

1980 41t @ CDDP O & 5%, CDDP % .0
LU OERBRAREOL VA VFRESH
T&7:(F1)H, HETIT chemical modulation
DOBRRIZHET{ CDDP + 5-FUEFEVEHERE &
hotTwh, *ORYEFIEFETEEET
50%, EREBEFATHBEHESNTEY?, H
AR IE S )V — 7 (JCOG) BEHFA T Vv —
Z7(JEOG) DEN AR TLEIRIUDERT
Hot?, ®EEN, RIPTIECDDP 80 mg/m?
18, 5-FU 800 mg/m? 1 ~5HEFHEA—RZHT
21~BHZTLiIckESNE., BYHEROMLEEE
fEROBR T BML LTCDDP 04 EHFEHRS
(20 mg/m¥/ B)HRA L N7-25, FOFIEIIFE
Hahldho/, BESHEBEBIINT S
CDDP+5-FU+leucovorin DB WEIE DK
Lwgd bz, WEEICHLTH JEOGTHEIIE

RENTHR, EXE41.7% TCRHMI6FI245]
WEH LN,

3. MBS h 3 SRHERE

CDDP+5-FU#EHOESL) - BRI LT
ond line@D LIV A OREFEETNS. BRRTE
TXLEFI COLMBEHNEFLEHEL D LT
TXL+CDDP®, TXL+CDDP+5-FUXDEII
HREBMNBAEN, FTREN49% L 48% DEEF
LEPBIREESR TS, FOMTIICPT-
11+CDDP O K II AR TOEIIELTRI R
gemcitabine +CDDP D& ITHHRER T D Zxhx
5% L EFFEEINTWE, KFEIIBWTIZ
NDP+5-FU O H IIHABRMITORERFIL
395% TdH o 72" (F1).

SR IEREETSOARTEMOATIEICN
DEOERBRROUEVRAOLZVHKTH, £
ITEEEICN L THEB2 FRABEEOREN Y
BThh, BEIEEL L TOEFEOKITEL
i, MRIDDVIIFENEZLONDDS, BEAT
ELLPHBEMTHAPTERER TR, K
K TUERRHBEERELT) F—A9% L, X
TRMHRIZITI r— A% b o, METHIL
O FF 2 AIE, down staging DT EEEAT
i, UHEBEOHBENKREIIL D in

# # Vol6e6 No.ll (2004-11) 1255



F®2, REEICHT IHEBMEERLORCT

BEZ (I N—T78)(4F) LAy EFI  MST(R) 5E£ER(%)
Tizuka & (JEOG) (1993)%® | CDDP + VDS X 2 vs RT 50 Gy 130 vs 128 —_ 42 vs 44
Ando & (JEOG) (1997)'% | CDDP + VDS X 2 vs FHEjh 105 vs 100 — 481 vs 449
Ando % (JEOG) (2003)2 | CDDP + 5-FU X 2 vs EHf 85 120 vs 122 — 61 vs 52

*(55 vg 45)
Pouliquen % (FASR) (1996)2) | CDDP + 5-FU X 6 ~ 8 vs EffliJli  52vs68 13 vs 14 —
* . (5 years disease free survival)
RI. AEBICWT 2 WRTHEENEFEEEDRCT
WEE (F) LAy E=H  MST(A) EFE(%)
Roth &  (1988)22) | CDDP + BLM + VDS X 2 vs 47 &5 19vs20  9vs9 25 vs 5{3 4F)
Kelsen & (1990) CDDP+BLM+ VDS X 3vsRT 55 Gy  48vs48 104 vs 124 —
Schlag & (1991) CDDP + 5-FU X 3 vs FfEijh 20 vs 40 8vs 9 —
Law &  (1997)23) | CDDP + 5-FU X 2 vs 47l n 74vs 73 168vs13 44 vs 31(24F)
Kelsen & (1998)24) | CDDP + 5-FU X 3 vs S-#7 %% 213 vs 227 149vs 16.1 35 vs 37(24F)
Girling & (2002)%5 | CDDP + 5-FU X 2 vs 78 400 vs 402 168 vs 13.3 43 vs 34(2 %)

vivo |2 BT B IEFE 7 (LB IR M SRR HIT] B8
THHIEVBITONE, —F, AfEEELT
FEAMEOBE LT, FRibEmEETRc
ERICLDZEMY 2BETS, HESHEOY X
TEBMRET AL ENBRIICELLONDY, BE,
FHHBLEREOF DL LRI 2 720 0Bk
RO ARBELZBERABRSER S TWS, &
HOEERIE, Bk HEL T OMBELRE
CRRELSELRDY, TFIHTRL ) S
BOEL2L-0D, BRRICBIIAEERBOEE S
FOTEITWBTHILIETE LW,

1, MR EPETX

AETR, AL2FNHHREELHARTL D
IZJEOGIZBWITEHEERDRCT b T
&7:(F2). % 3RATFE (1984 ~ 1987 4 ) THF{L
51(50 Gy) & & Wi 2L %% #: (CDDP 70 mg/m?
+VDS 3mg/m?, 22—A)BEEDRCT %1T- 7>
R, MGRECIZEBRECAL AR EIRD
BH oM, WESEA SR B 2 b e
NEEHEL T, TOZAINERLED
L HERF IS ORUE L 3ERIBIF L LA FH O
HERIZIL D, BEBORMES ELFROM EHFE

1256

Lo FIT, M LEBEEN TR S
W LEFROMLEICTES L Tw AT s st
TAIEFLEII 2 o7, E4 %% (1988 ~
19914 )Tl FWRMB L2 {bEaER
(CDDP 70 mg/m*+VDS 3mg/m? 22— 2)T
RCT 277, MERTAEZIITEDLNR
2l of2®, W TIThR7: 45 K05 (1992 ~
1997 5) TRZHHBELE L L TBENLEEE:
DIFREER L 25T CDDP 80 mg/m’+5-
FU 800 mg/m?, 23— % FH\w TRy
RCT Z2fTo ™. 5EEFREATFERTIZL5%/
55%, & <2 Y EVEREBEE M T 12 389%/52%
LBRACEREROEI)PEEICBTFTHY,
CDDP+5-FU Dl b #HF i X 2 BRTFHY
AVRBOH NI HIE, BUL{FEEORE S
BET2EMT, 20004EX ) 6 1R E LTH
BALEFER E MTRILE B % RCT 12 C kst
LTEY, BEIFLND,

BRI BT WA R EOBERRBOHE T
LV, 75 ATORCT 28T CDDP/5-
FUIL L aWMBILEEFIIER T 2w e
NTWwBHY, L, IRENCIIELWEBH &~

5 # Vol66 No.11 (2004-11)



EETRFIIEEL CODPOREFELHE—E
NTHELY, BEOBRIIIEELZET S,

2, iNELEREE

Bk T RI{L % & (neoajduvant chemo-
therapy) BEFH & 2> T\ 5 (#£3). FEDE—~
Mk CORIRRBOKE, MALEHEEICLVE
WS TR R b2, {LEFERAITIIE
EHHIPEELEETAI LR EFHEESN
7228 SR, SRR kB RREEZRCT O
HMEFREShTwa, KETIE Radiation
Therapy Oncology Group(RTOG), Cancer and
Acute Leukemia Group B{CALGB), Southwest
Oncology Group (SWOG), Eastern Cooperative
Oncology Group (ECOG)#[E @ RCT (FHTH M
vs CDDP+5-FU, 33— A#igi{b#) 37h i,
ERER BESREFRELICHERICENSEDL
N dhofz?, —%, #EE Medical Research
Council (MRC) » & $is S - & O RCT (FH#y
Hif vs CDDP+5-FU, 22— XMRI{LHE) T,
MST #%133/173 % B, 2FEETFEI34%/43% T
FECHHEREIRIFTH 72, 20X
KAELRCT#A TR T A HEmVESH S
NTEY, HERPLERROFYRIVWI L
controversial T 5.

BbHI

EATAEEE T 2{bFEBREIC OV TEEL
7. BEEIC T ARG, PP OORERPL,
E47, ek, REHEEE, (LFERSRREY
BV EZHERNLSIHRILLTE TS, L
L, BROBLIIZVWEEAHOBG IR EINT
BY, SHROBRRBROBRESF LA TND, &
L, HEESLHSHOBRZETFRIRFFEHS
i, BROEEHBERICBVWTREN2ES
HLhbd3NETHHI.
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ORIGINAL ARTICLES

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 lymph node dissection. The operative
morbidity and 30-day and in-hospital mortality rates were 68.0%,
1.3%, and 2.6%, tespectively. The overall S-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 = 0.003), Thirteen (27%) of 48 patients with upper and/or
middle mediastinal lymph node metastases treated with 3-field
dissection had simultanecus 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: 483-490)

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.>3
Differences of the tumor characteristics between the
Western and Eastern countries cause various aftitudes 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 Ivmph node dissection for patients with
squamous cell carcinoma of the lower thoracic esophagus.

MATERIALS AND METHODS

Patients

From January 1938 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 1687,

Four hundred ninety-five patients (93%) had squamous
cell carcinomas, and 15€ (29% of entire series) had tumors of
the lower thoracic esophagus. The records of all of these
cases (138 male and 18 female) were analyzed. Ages ranged
from 42 to 86 years, with a mean of 62.1 and a median of 62
years. Preoperative evaluation was performed for all patients
with a barium swallow ¢xamination, endoscopy with biopsy,
computed tomography scans from the neck to the abdomen,
ultrasonography of the neck and the upper abdominal com-
partment, and endoscopic ultrasonography. Distant organ
metastasis, except in the 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. Arnong the 156 patients, 4 received
precperative chemotherapy 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, VWednesday, 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 rsceived postoperative adjuvant che-
motherapy in another clinical trial, and postoperative radia-
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tion therapy was performed for 8 patients because of residual
tumors.

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 remaining 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 retrostemal, 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-uum 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-pum 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
period 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 x? test was
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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 5.0] (Abacus Concepts Inc, Berkeley, CA).

RESULTS

Preoperative Characteristics According to
Ltymph 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 1.

Operative Qutcomes

The mean * SD for duration of surgery was 456 £ 87
minutes in the 2-field 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 node
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/cr middle mediasti-
num, including 3 patients with simultaneous abdominal
paraaortic nodal involvement. The S-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
simultaneous 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 & Wilkins

TABLE 1. Preoperative Characteristics According to Lymph
Node Dissection Approach

No. of patients

Variables 2-field (%) 3-field {%) P value*
Total 35(100) 101 (100)
Gender 0.164
Male 46 (89 92 (91)
Female 9 (16) 9 (9
Alcohol abuse 0.343
No 24 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) 0 (0)
Tl 17 (31) 24 (24)
T2 9(16) 15 (56)
T3 26 (47) 57 (56)
T4 1(2) 5(5)
N status 0.961
NoO 27 (49) 50 (50)
N1 28 (5D 51 (50)
M status 0.439
MO 52 (9%) 92 (91)
Ml 3(5 9(9)
MI status 0418
Mla-celiac 0 (0) 3(3)
MI1b-neck 1(2) 5(5)
MIlb-abdominal parazorta 2(4) 1{1)
Lymph node metastasis 0.945
Negative 27 (49) 49 (49)
Positive 28 (51) 52 (51)
Differentiation 0.073
Well, moderate 907D 84 (83)
Poor 16 29) 17(17)
Multiple primary lesions 0.214
Single 46 (84) 75074
Multiple 9(16) 17 (17)
Intramural metastasis 0.337
Absent 52 (95) 91 (90)
Present 3(5) 10 (10}
Stage 0.149
0 2{4) 0(0)
1 13 (24) 23 (23)
I 21 (38) 28 (28)
I 16 (29) 41 (41
v 3(%) 99
2 test,
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