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2b (n = 13), 65%; stage 3 (n = 32), 23%; and stage 4 (n =
18), 27%. Sixteen tumors were confined to the mucosa, 16 to

Objective
To document what can be accomplished with surgical resec-

tion done according to the classical principles of surgical
oncology.

Methods

One hundred consecutive patients underwent en bloc esoph-
agectomy for esophageal adenocarcinoma. No patient re-
ceived pre- or postoperative chemotherapy or radiation ther-
apy. Tumor depth and number and location of involved lymph
nodes were recorded. A lymph node ratio was calculated by
dividing the number of involved nodes by the total number
removed. Follow-up was complete in all patients. The median
follow-up of surviving patients was 40 months, with 23 pa-
tients surviving 5 years or more.

Results

The overall actuarial survival rate at 5 years was 52%. Survival
rates by American Joint Commission on Cancer (AJCC) stage
were stage 1 (n = 26), 94%; stage 2a (n = 11), 65%; stage

the submucosa, and 13 to the muscularis propria, and 55
were transmural. Tumor depth and the number and ratio of
involved nodes were predictors of survival. Metastases to ce-
liac (n = 16) or other distant node sites (n = 26) were not as-
sociated with decreased survival. Local recurrence was seen
in only one patient. Latent nodal recurrence outside the surgi-
cal field occurred in 9 patients and systemic metastases in
31. Tumor depth, the number of involved nodes, and the
lymph node ratio were important predictors of systemic recur-
rence. The surgical death rate was 6%.

Conclusion

Long-term survival from adenocarcinoma of the esophagus
can be achieved in more than half the patients who undergo
en bloc resection. One third of patients with lymph node in-
volvement survived 5 years. Local control is excellent after en
bloc resection. The extent of disease associated with tumors
confined to the mucosa and submucosa provides justification
for more limited and less morbid resections.

During the past two decades, the management of esopbesal resection.For patients with more advanced tumors,
ageal cancer has changed from the treatment of patierdembined modality therapy (neoadjuvant chemoradiother-
with advanced-stage squamous cell cancer to those witlpy) has been broadly applied, despite the lack of clear
early-stage adenocarcinoma occurring in the setting of Baevidence regarding the superiority of this appro®cH.in
rett’s esophagus? Several new, unproven therapeutic ap-some centers, the need for surgical resection has been ques-
proaches have been used in patients with early asymptortiened, advocating instead definitive chemoradiotherapy as
atic adenocarcinomas detected in the course of Barrettfgimary treatment. When surgery is performed, controversy
surveillance, such as mucosal ablafidor endoscopic mu- persists about the extent of resection necesary,with
much of the debate centered on the benefits of a systematic
lymph node dissection. To clarify the clinical biology of
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mode of therapy. Patients who received preoperative neo-
adjuvant or postoperative adjuvant therapy were not in-
cluded because these additional treatments can affect both

Table 1. DEMOGRAPHIC INFORMATION
AND TUMOR CHARACTERISTICS

accurate staging and outcome. This unique experience apatient age: median (IQR) 57 (52-65.5)
swers several important questions about the biology ofex (M/F) 89/11
esophageal adenocarcinoma. First, it defined the prevalen&gsenting symptom

and extent of tumor spread at all stages. This is critical in gé;ﬁ?%?iase g?
determining the extent of treatment needed in various stagesgeging 9

of the disease to achieve cure. Second, it showed the out-Chest pain 5
come to be expected after complete surgical resection. Thigimor length (cm): median (IQR) 4 (3-9)

is a benchmark for comparing the outcome of newly pro-Reconstruction

) . . . _ Colon interposition 72
posed treatment regimens and technologies. Finally, itiden- 2 pul-up o8

tified predictors of systemic recurrence that can be used t§ongctomy (yes/no) 62/38
predict patients in whom complete surgical resection alon@jifferentiation
is insufficient to cure the disease. These patients need ad-Well 16
ditional therapy, and their identification would focus the Moderately 38
expense and toxicity of chemotherapy on those who arguio(frr dopth 46
most apt to benefit. Intramucosal 16
Submucosal 16
Muscularis propria 13
PATIENTS AND METHODS Tenemral 55
The study population consisted of 100 consecutive paﬁ;%n;f;ggzonﬁ;sag:;\fd: median (QR) 48(88.5-62)
tients who underwent an en bloc resection with a systematic' e 37
abdominal and mediastinal lymph node dissection as pri- 1 to 4 nodes 36
mary therapy for their cancer. They were accrued between >4 nodes 27
January 1982 and November 2000, at a rate that reflectégmph node ratio (no. involved/no. removed)
the increasing incidence of esophageal adenocarcinomag 01-0.10 gg
from its historical baseline in the late 1970s. None of the —54g o7

patients received neoadjuvant radiation or chemotherapy,
and none had previous esophageal or gastric resectionsg, interquartile range.
There were 89 male and 11 female patients, with a median
age at surgery of 57 years (interquartile range [IQR] 52—
65.5). The age of the patients at presentation did not diffePatients younger than 75 who had adequate cardiopulmo-
significantly over the time period studied. Patient demo-nary reserve and appeared to have locoregional disease
graphic information and tumor characteristics are summabased on the imaging studies described above were consid-
rized in Table 1. The most common symptom leading to theered candidates for the en bloc resection. Patients found to
detection of the cancer was dysphagia (present in 55 paiave disease beyond the borders of an en bloc resection at
tients). Nineteen patients were asymptomatic, with the cansurgery (i.e., inability to perform an RO resection) received
cer detected during screening endoscopy or during surveil palliative resection and were excluded.
lance programs for Barrett's esophagus. A prior history of
gastroesophageal reflux was present in 69 patients. Twent
eight were known to have Barrett's esophagus before th
diagnosis of carcinoma. The en bloc procedure was performed through an initial
right thoracotomy followed by a midline laparotorh{/In
all patients the proximal anastomosis was performed
through an incision in the left neck. The thoracic dissection
All patients underwent an endoscopic evaluation to assesacluded removal of the azygos vein with its associated
the primary tumor. Endoscopic ultrasound performed at 7.510des, the thoracic duct, and the low paratracheal, subcari-
and 12 Hz was used selectively and provided additionahal, paraesophageal, and parahiatal nodes in continuity with
information regarding the depth of tumor penetration andhe resected esophagus. The block of tissue removed was
the presence of lymph node metastases. A computed tombdounded laterally on each side by the excised mediastinal
graphy scan of the chest and abdomen was performed in ghleura, anteriorly by the pericardium and membranous tra-
patients to exclude the presence of metastatic disease. Athea, and posteriorly by the aorta and vertebral bodies.
assessment of cardiopulmonary reserve was done by a non-The abdominal dissection included removal of the lymph
invasive cardiac evaluation (dobutamine stress echo or dinodes along the hepatic artery and portal vein from the porta
pyridamole thallium study) and pulmonary function tests.hepatis to the celiac trunk, around the celiac trunk, and

§urgica| Approach

Preoperative Assessment
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along the left gastric artery and lesser curvature of thehe primary tumor and the number and location of involved
stomach. In addition, all the retroperitoneal tissue cephaladnd uninvolved lymph nodes. In 16 patients, the tumors
to the hepatic artery was removed, including the tissue thahvaded the lamina propria but did not invade beyond the
lies over the inferior vena cava and the right crus of themuscularis mucosae; these were defined as intramucosal
diaphragm. On the left side, the tissues and lymph nodegancers. Sixteen tumors invaded beyond the muscularis
surrounding the splenic artery and the tissue overlying thenucosae but not into the muscularis propria; these were
adrenal gland and left crus of the diaphragm were removec|assified as intramural/submucosal tumors. In 13 patients,
In 62 patients, the spleen and the lymph nodes along thgye tumor invaded into but not through the muscularis
splenic artery and in the splenic hilum were also removedygpria; these were classified as intramural/muscularis pro-
In 72 patients, gastrointestinal continuity was reestablishegria tumors. Fifty-five patients had penetration of the tumor
by the use of an isoperistaltic colon interposition based Oheyond the muscularis propria into the periesophageal ad-

the left colic artery. In these patients, the abdominal disseC\'/entitia; these were classified as transmural tumors. The
tion also included the removal of the proximal two thirds of

the stomach, the omentum, and the lymph nodes along tHpathology report included information regarding the pres-

e
proximal two thirds of the greater curvature of the stomach.

ence or absence of Barrett’s epithelium in 76 patients, with
In 28 patients, the esophageal reconstruction was done N ecialized intestinal metaplasia identified in 60 (79%). The
creating a gastric tube after a wide resection of the gastri

edian number of nodes removed per patient was 48 (IQR
cardia down to the fourth vein on the lesser curvature of the,

8.5—-62). The locations of the lymph nodes were catego-
stomach. The use of the stomach for reconstruction wa

Ezed according to a group of standard lymph node sta-
d 18 . . . . .
based on the size of the primary tumor, the degree to whicHONS:~ The specimens were fixed in formalin, cut into

it involved the proximal stomach, and the presence of in>"*M sections, stained with hematoxylin and eosin, and
trinsic colonic disease (e.g., polyps, diverticula) or varia-€xamined by light microscopy. Based on the microscopic

tions in vascular supply that precluded the use of the colonfindings, the tumors were categorized according to the most
recent staging classification proposed by the American Joint

Commission on Cancér.Because of recognized inadequa-
cies in this staging system, the tumors were also categorized
Two experienced gastrointestinal pathologists evaluatedccording to two recent modifications of an alternative

the resected specimens to identify the depth of invasion aftaging classification systéft*! proposed by Skinner et

Analysis of the Resected Specimens

Table 2. PROPOSED REVISIONS TO ESOPHAGEAL CANCER STAGING

Korst* Ellist
T status W status
TO No primary tumor identified WO Mucosal/submucosal
invasion
T1 Mucosal/submucosal invasion W1 Muscular invasion
T2 Muscular invasion W2 Transmural invasion/invasion
of adjacent organs
T3 Transmural invasion
T4 Invasion of adjacent organs
N status N status
NO Negative nodes NO Negative nodes
N1 1 to 3 nodal metastases N1 1 to 4 nodal metastases
N2 =4 nodal metastases N2 >4 nodal metastases
Stage Stage
| T1 NO MO 0 WO NO MO
T2 NO MO | WO N1 MO
lla T3 NO MO W1 NO MO
T1 N1 MO Il W1 N1 MO
llb T2 N1 MO W2 NO MO
T3 N1 MO 1] W1 N1 MO
Il T1 N2 MO Any W, N2, MO
T2 N2 MO \% Any W, any N, M1
T3 N2 MO
1\ T4, any N, MO

Any T, any N, M1

* Korst RJ, Rusch VW, Venkatraman E, et al. Proposed revision of the staging classification for esophageal cancer. J Thorac Cardiovasc Surg 1998; 115:660-669.
T Ellis FH Jr, Heatley GJ, Krasna MJ, et al. Esophagogastrectomy for carcinoma of the esophagus and cardia. J Thorac Cardiovasc Surg 1997; 113:836-846.
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al’’(Table 2). A lymph node ratio was calculated by divid-

ing the number of lymph nodes containing metastatic tumor Table 3. PERIOPERATIVE COMPLICATIONS

by the total number of lymph nodes. Colon Gastric
Patients with lymph node metastases were separated into Interposition Pull-Up
two groups: those with only local lymph node involvement, Complication (h=72) (n = 28)
and those with distant lymph node involvement. Distant ,
. . Arrhythmia 4 2
nodes in the thorax were defined as those not normallxéhylothorax 5 1
removed by a transhiatal approach. This included paratrayeep vein thrombosis 4 1
cheal, subcarinal, and retrocrural nodes and the nod&Snpyema 7 0
around the azygos vein. In the abdomen, distant nodegastrointestinal bleeding 1 0
included the porta hepatis nodes and nodes around tH&aftischemia 4 2
hepatic, celiac, and splenic arteries Leak, anastomotic o !
patic, ) p : (radiographic)
Liver failure/cirrhosis 0 1
Myocardial infarction 1 0
Pancreatic fistula 1 0
Follow up Pleural effusion 8 1
. ; Pneumonia 14 5
. The operating surgeon followed up patients at 3-m0ntr}bulmonary ermbolism ) 0
intervals for the first 3 years, and every 4 to 6 monthSgeng failire 0 1
thereafter. The median length of follow-up in the surviving Reoperation for bleeding 6 1
patients was 40 months (IQR 15.5—-63.5), with 23 patient$espiratory failure/prolonged 7 2

alive 5 years or more. Follow-up evaluation included a _ntubation ,

. . . . mall bowel obstruction
history, physical examination, a complete blood count, an apsis
serum liver panel. Compgted tomograp_h_y scans of the_cheggbphrenic abscess
and abdomen were obtained at each visit. Recurrent diseasenary tract infection
was suggested by enlarging nodes or by localized abnoi#ound infection
malities in the densities of solid organs. Suspected recurrerPca cord palsy

disease was confirmed by biopsy or imaging studies.

—
NDwW—=N =+ O
NDNON = 4

death rate was similar in patients reconstructed with colon
Statistical Analysis (4/72) or stomach (2/28(= .6714, Fisher exact test).

Comparisons of proportions were performed using th
chi-square or Fisher exact test. Continuous variables we
compared using either the Mann-Whitney test or the A total of 5,026 lymph nodes were examined. The me-
Kruskal-Wallis test. Survival estimates were calculated acdian number of nodes removed per patient was 48 (IQR
cording to the method of Kaplan and Meférwith com-  38.5-62). Lymph node metastases were identified in 63
parison between survival curves performed using the logpatients, with limited node disease (one to four involved
rank methodP < .05 was considered significant. nodes) in 36 patients and extensive node disease (more than
four involved nodes) in 27. Distant lymph node metastases
were identified in 27 patients, with celiac node metastases in

RESULTS 18. Five patients with celiac node metastases had limited
node disease and 13 had extensive node disease.

revalence of Nodal Disease

Deaths and Complications

The perioperative death rate, including all deaths thafelatlonshlp Between Tumor Depth and
occurred in the hospital or within 30 days of surgery, was ymph Node Metastases

6%. There was only one postoperative death in the 40 The depth of tumor invasion was intramucosal in 16
patients who underwent surgery in the last 4 years of theatients, intramural/submucosal in 16, intramural/muscu-
study period. Complications occurred in 71 patients (Table 3)laris propria in 13, and transmural in 55. The prevalence of
Respiratory complications were most common, occurring innvolved nodes and the number of lymph node metastases
30 patients, with complications related to the reconstructiorper patient increased with increasing tumor depth (Table 4).
(graft necrosis, bleeding, and anastomotic leak on GastroAs the depth of the tumor increased, the percentage of
grafin swallow) in 22 patients. There was no difference inpatients with more than four lymph node metastases in-
complication rates (54/72 vs. 17/28) between patients whareased, and the proportion of patients with four or fewer
underwent a colon interposition versus those who had aodes involved decreased. The likelihood of distant node
gastric pull-up P = .219, Fisher exact test). Likewise, the metastases, specifically celiac node metastases, also in-
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Table 4. RELATIONSHIP BETWEEN TUMOR DEPTH AND LYMPH NODE STATUS

Prevalence of Number of

Tumor Nodal Involved Nodes Number With 1 to 4 Number With >4

Depth Metastases* (median [IQR])t Involved Nodes§ Involved Nodest
Intramucosal 1/16 (6.25%) 2 (NA) 1/16 (6.25%) 0/16 (0)
Submucosal 5/16 (31.25%) 1 (NA) 4/16 (25%) 1/16 (6.25%)
Intramuscular 10/18 (76.92%) 2 (1-4) 9/13 (69.1%) 1/13 (7.69%)
Transmural 47/55 (85.45%) 5(3-13.5) 22/55 (40%) 25/55 (45.45%)

IQR, interquartile range.

* Chi-square = 42.0, P < .0001 (chi-square test for trend).

T Includes only patients with involved nodes. Chi-square = 11.02, P = .0116 (Kruskal-Wallis).
F Chi-square = 21.38, P < .0001 (chi-square test for trend).

§ Chi-square = 13.64, P = .0035 (chi-square test for trend).

creased with increasing tumor depth (Table 5). Only onaedecreased. When lymph nodes were involved, the location
patient with tumor invasion limited to the submucosa hadof the nodes did not have an impact on survival; that is,
more than four nodes involved. He was also the only patienpatients with involvement of celiac nodes or other distant
with a tumor of this depth who had a distant node involved.nodes had the same survival as patients with only local
Nodal disease in patients whose tumors invaded the musiodes involved.
cularis propria was similar to those with transmural tumors Three important observations are of note. First, of the 55
with regard to prevalence, distant location, and celiac nod@atients with transmural tumors, 8 (14.5%) had no lymph
involvement. The only difference between these latter twanode metastases and enjoyed an excellent survival. Only
levels of invasion was that patients with tumors limited toone of these patients has developed recurrent disease. Sec-
the muscularis propria were less likely to have extensiveond, the nine patients with tumors that invaded the muscu-
nodal disease (more than four nodes involved). laris propria or beyond who had lymph node metastases had
a 83% 5-year survival rate after en bloc resection. Third, the
45 patients with transmural tumors who had lymph node
metastases had a 25% 5-year survival after enbloc resection.
The 5-year survival rate in the 100 patients, including The proposed modifications of Skinner et al's staging
surgical deaths, was 52.2% (Fig. 1). Twenty-three patientsysteni? suggested by Ellis et @l and Korst et &° are
were alive 5 years or more after surgery. Survival accordingompared with the current AJCC classification system in
to the current AJCC classification system is shown in FigureTable 7. Again, the calculations in this table exclude surgi-
2. To investigate the relationship between the various tumocal deaths to evaluate which better predicted disease-related
characteristics and survival, the survival estimates shown isurvival. The modifications of the Skinner staging system
Table 6 were calculated excluding surgical deaths. Tumoproposed by Korst allowed better stratification of patients in
depth significantly predicted survival (Fig. 3). As expected,terms of disease-related survival.
the presence of nodal metastases also predicted survival. As
the number of nodal metastases per patient increased (Fig.
4) or the lymph node ratio increased (Fig. 5), survival 1004

Survival Analysis

754

Table 5. RELATIONSHIP BETWEEN
TUMOR DEPTH AND NODE LOCATION

Percent

50-
Prevalence of Prevalence of
Distant Celiac Node
Depth Node Disease* Involvementt 25- I2mo  24mo  36mo 48mo  60mo
Fatrisk 74 55 &2 28 23

Intramucosal 0/16 (0%) 0/16 (0%)
Submucosal 1/16 (6.25%) 0/16 (0%) 0 r T . T .
Muscularis propria 4/13 (30.8%) 3/13 (23.08%) 0 12 24 36 48 60
Transmural 22/55 (40%) 15/55 (27.27%)

* Chi-square = 14.22, P = .0026.
+ Chi-square = 10.46, P = .015.

Months

Figure 1. Actuarial survival, including surgical deaths, for the entire

series.
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100 . L . | I T T |
=l Stage 1 (26)
75 - === Stage 2a (11)
] === Stage 3 (32)
e 50 Figure 2. Actuarial survival, including
& == Stage 4 (18) surgical deaths, according to the cur-
J Number at risk rent American Joint Commission on
25 - -F ST e s ——  Cancer staging classification system.
Swelh 10 0 7 s 4
StageIII 21 15 11 8 6
Stage IV 13 7 4 4 4
0 ] J { ] 1
0 12 24 36 48 60
Months
Risk of Local Recurrence (IQR 5-21.5). To investigate factors that predicted the risk

. . f developing systemic disease, only the 73 patients who
Local recurrence was defined as either the developmen
. - . ) - underwent surgery before November 1998 were used for the
of nodal disease within the surgical field, or an anastomotic : . ; ;
: calculations listed in Table 8. This date was chosen to
recurrence. After en bloc resection, no nodal recurrences . : .
o . ' —ensure at least 2 years of follow-up, a period during which
were detected within the surgical field, and anastomotic :
. more than 75% of all systemic recurrences would have been
recurrence was rare. Only one patient developed an anasto- . :
. . . expected to occur. This reduction of the study sample was
motic recurrence despite the use of colon for reconstruction S : :
. necessary to avoid inclusion of patients who had not yet
and the performance of the anastomosis well above th

. Been followed a sufficient length of time to manifest sys-
tumor in the neck. . . .
temic recurrence. Inclusion of these patients would skew the
risk estimate calculations. Table 8 shows that the risk for
Risk of Systemic Recurrence development of systemic metastases progressively in-

Distant organ metastases were identified in 31 patientsc.re"jlsed with the depth of tumor invasion, the number of

The median time to systemic recurrence was 10 month'éw.owed nodes, and an increasing ratio of mvolved to
uninvolved nodes. The highest risk was seen with transmu-

ral invasion (60%), more than four involved nodes (80%),

Table 6. PREDICTORS OF SURVIVAL or a ratio of involved to uninvolved nodes of more than 10%
(84%).
Significance
5-Year
Survival Chi- Latent Nodal Recurrence
Parameter Rate (%) square P Value . .
Latent lymph node recurrence outside the field of the en

Tumor depth bloc resection, in the absence of systemic metastases, oc-

Intramucosal (15) 100 curred in nine patients (Fig. 6). The median time to the

fﬂﬁgjg;’;iggia ) ;g?f ggg 601 —ooo  €Mergence of the latent nodal recurrences was 35 months

Transmural (52) 305 + 7.65 (IQR 25.5—50). Thls_was significantly longer than the me-
Lymph node status dian time to systemic organ recurrence of 10 months ob-

Node negative (35) 91.6 = 5.67 19.42  <.0001 served in the 73 patients analyzed in the preceding para-

Involved nodes (59) 3565 %735 graph for the risk of systemic recurrence (U statistic 46.5,
Number of node metastases P = .0027). Six of the nine patients developed cervical

None (35) 91.6 = 5.67 d/ . diastinal dal d th d

1-4 nodes (33) 146+ 1040 3384 <0001 and/or superior mediastinal nodal recurrence, and three de-

>4 nodes (26) 21.8 + 0.49 veloped abdominal infrapancreatic retroperitoneal nodal re-
Lymph node ratio currence. In four of these nine patients, the initial surgical

0 (39) 91.6 * 5.67 specimen showed no involved nodes in the en bloc speci-

0.01 10 0.10 (33) 46.85* 1014 3814 <0001 men; two had one to four involved nodes, and three had

>0.10 (26) 17.7 +9.13 .
Location of node metastases more than four involved nodes.

Local (33) 37.2 + 10.27 1.54 214 A second resection was attempted in five of the six

Distant (26) 32.8 +10.72 patients with cervical and/or superior mediastinal nodes,
Celiac node metastases and the operation was successful in four. Both the unoper-

Negative (43) 6.8 * 8.62 023 .63 ated patient and the patient who could not be successfully

Positive (16) 28.6 = 13.86

resected received chemoradiotherapy. Three of the four
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100 Tumor depth
e i 4 - ———————
’5}5 e —=— |ntramucosal (15)
75 &"Iﬁ} T3~ """ -e-Submucosal (16)
i {E : B —v—M. propria  (11)

H} {_} -——Transmural (52)
E ’-{- % i_ -‘ﬁ . Number at risk
254 | 12mo 24mo 36mo 48mo 60mo |

Intramucosal 15 is5 13 6 5
Submucosal 15 12 8 6 6
M.Propria 13 12 7 6 5
Transmoral 37 23 16 12 10

Percent
[4)]
o
1

Figure 3. Actuarial survival, exclud-
ing surgical deaths, by tumor depth.

0 12 24 36 48 60
Months

patients who underwent a successful resection and the twimplications regarding management of early tumors that are
unresected patients developed systemic recurrences atnat visible on endoscopic ultrasound. In particular, when a
median of 30.5 months after the detection of the latent nodaiumor is limited to the submucosa, only 19% of the patients
disease. Four of the six patients have died, and two are alivgyill have lymph node metastases, with only 3% having
The three patients with latent abdominal retroperitoneamore than four nodes involved. Only 1 of the 32 patients
node recurrence were treated with chemotherapy=(8)  with tumor extension limited to the submucosa had more
and radiation therapy (= 1). Of the three patients, tWo  than four involved nodes, and this same patient was the only
have died and one is alive. patient with distant nodal, subcarinal and paratracheal, in-
volvement. These findings indicate that an extended trans-

DISCUSSION hiatal resectioff including a complete lymphadenectomy

The findings of this study on 100 consecutive en bIocOf the upper abdominal region and lower mediastinum per-

. . formed through an enlarged hiatus would be adequate for
resections performed as primary therapy for esophage%om lete removal of all disease in 97% of patients with
adenocarcinoma have defined the clinical biology of adeno- P S ootp

mor penetration limited to the submucosa.

carcinoma and determined what an operation based o onlv 1 of the 16 pati ith an i | had
classical principles of surgical oncology can accomplish. nly 1 ofthe 16 patients with an intramucosal tumor ha

The results allow the assessment of outcomes of newl{yMPh node involvement, and in this patient a single node
proposed treatment regimens and technologies. was involved. Recently, we have described that in patients
It has been previously reported that the likelihood ofWith no visible lesion on endoscopy and a biopsy showing
nodal metastases in esophageal cancer depends on the deipii@mucosal cancer, the probability of lymph node metas-
to which the tumor invades the esophageal w&fi> Our  tases is smalfl’ In such patients, it appears that resection
observations clearly support this concept. Tumor depth precan be limited to removal of the esophagus alone, without a
dicts not only the prevalence of nodal involvement but alsdymph node dissection, sparing the vagal nerves to maintain
the number of nodes involved. This observation has majogut innervation and preserve a functioning gastric reservoir.

Involved Nodes

100
'f_ ______ —=— None (35)
75 --»=1 t0 4 nodes (33)
- ——
- -{ ——> 4 nodes (26)
Figure 4. Actuarial survival, exclud- 8 i‘ ———
ing surgical deaths, for patients with 5 50 {---—w-
uninvolved nodes, one to four in- Q. =
volved nodes, and more than four in- —_—— Number at risk
12mo 24mo 36mo 48mo 60mo
volved nodes. 254 -_ —'{— Onodes 33 25 22 13 12
— — v—r 1-4nodes 26 24 15 11 9
> 4 nodes 17 7 6 5 4
0 ] I U J )
0 12 24 36 48 60
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100 Ratio of Involved to
Uninvolved Nodes

—=— Negative (35)

754
7= 010 10% (33)
=
g —=>10% (26)
qh, 504 Figure 5. Actuarial survival, exclud-
[ ing surgical deaths, according to
lymph node ratio.
25- Nusl:;atlalrsrll(o 36mo 48mo 60mo
Negative 33 25 22 13 12
Qo 10% 28 25 16 12 9
> 10% 15 6 3 4 4
0
1 I 1 J 1
0 12 24 36 48 60

Months

The esophagus is replaced by interposing a segment d@tis suggests that the current staging system for esophageal
colon between the cervical esophagus and the fundus of azancer needs to be adjusted by removing patients with celiac
intact innervated stomadi.If an intraoperative frozen sec- involvement from the category of M1 disease.
tion shows that the tumor unexpectedly extended into the Our study found that the lack of local nodal involvement
submucosa than a node disection could be performetbr tumors that invade the muscularis propria or beyond
through the opened hiatus as described above. does not provide confidence that nodes more distant from
In contrast to intramucosal or intramural/submucosal tuthe tumor will also be uninvolved. Although uncommon, we
mor extension, invasion of the muscularis propria or beyonddentified three patients in whom celiac nodal metastases
was associated with lymph node involvement in 75% towere the only site of nodal spread, and seven additional
85% of patients, with up to 45% having more than four patients in whom distant nodes were involved when four or
involved nodes, of which 30% to 40% were distant infewer total nodes were involved. This finding supports the
location and 23% to 27% involved celiac nodes. Theseconcept of skip nodal metastases that has been reported by
findings require that for tumors that extend into the muscu-others and further suggests that the concept of a sentinel
laris propria or beyond, a systematic abdominal and thoracitymph node is probably not applicable to adenocarcinoma
lymph node dissection be performed. In this situation, aof the esophagus. It also indicates that tumors invading the
transthoracic exposure is necessary to perform an adequatauscularis propria or beyond require a systematic medias-
mediastinal lymph node dissection. tinal and abdominal lymph node dissection to achieve a
When the depth of the tumor is limited to the musculariscomplete (RO) resection. The observation that the survival
propria, the enbloc procedure is particularly beneficial inof patients with involved nodes in distant sites does not
that these patients have an outcome survival similar taliffer from the survival of those with only local nodal
patients with earlier diseases (Fig. 3). We have observethvolvement, and a 39% 5-year survival rate in patients with
that the 5-year survival rate in patients with involved distantlymph node metastases and tumors that extended into mus-
nodes, including the celiac group, did not differ from the cularis propria or beyond, further supports the utility of an
survival rate in those with only local nodal involvement. en bloc resection in such circumstances.

Table 7. COMPARISON OF STAGING SYSTEMS

AJCC* Ellist Korstt

Stage (No.) Survival (%) P value Stage (No.) Survival (%) P Value Stage (No.) Survival (%) P value

| (26) 94.4 NS 0 (26) 94.4 NS I (28) 94.7 NS
lla (9) 80.0 NS 16) 75.0 NS lla (11) 72.9 NS
lb (11) 771 .005 Il (15) 78.8 .001 llb (23) 45.0 013
Il (32) 24.3 NS Il (47) 26.3 Il (32) 22.5
IV (16) 28.7 v NA IV (0) NA

* AJCC cancer staging manual. Philadelphia: Lippincott-Raven; 1997. ** Classified by involved celiac nodes.
T Ellis FH Jr, Heatley GJ, Krasna MJ, et al. Esophagogastrectomy for carcinoma of the esophagus and cardia. J Thorac Cardiovasc Surg 1997; 113: 836-846.
I Korst RJ, Rusch VW, Vewkatraman E, et al. Proposed revision of the staging classification for esophageal cancer. J Thorac Cardiovasc Surg 1998; 115: 660-669.
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Table 8. PREDICTORS OF SYSTEMIC

METASTASES
Significance
Proportion  Chi-square P value

Tumor depth

Intramucosal (15) 0/13 (0%)

Submucosal (16) 2/12 (17%) 19.01 .0003

Muscularis propria (11) 2/8 (25%)

Transmural (52) 24/40 (60%)
Number of nodes

0 0/26 (0%)

1-4 11/27 (41%) 31.3 <.0001

>4 16/20 (80%)
Lymph node ratio

0 0/26 (0%)

0.01-0.10 12/28 (43%) 33.31 <.0001

>0.10 16/19 (84%)
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identify patients at risk for the development of systemic
metastases after complete resection. This observation can be
used as an indication for postoperative adjuvant therapy. We
have found that the presence of more than four involved
nodes or a lymph node ratio of more than 10% identifies
patients with an 80% or greater risk of developing systemic
metastases. Our data show that a complete (R0O) resection
alone is unlikely to be curative in such patients, in that
systemic recurrences commonly developed at a median of
10 months. On the basis of this finding, we recommend that
patients with more than four involved lymph nodes or a
ratio of more than 10% receive adjuvant chemotherapy after
surgery, beginning within 2 to 3 months of surgery. Al-
though previous studies have failed to show a benefit to
postoperative chemotherap¥y>*they may not be applica-

ble in that they were conducted at a time when squamous
cell cancer was the dominant cell type, and they included all
patients who underwent resection rather than selecting those
known to be at high risk for systemic disease. This would

The observation that survival after en bloc resection@ve the effect of diluting the apparent benefit of adjuvant
depends heavily on the number of involved nodes calls int&hemotherapy by including variable numbers of patients in
question the AJCC staging system’s classification with rethe t_reatment arms who were at little risk of recurrence if
spect to nodal involvement. Rather than categorizing pafothing were done.
tients as simply NO and N1 based on the absence or pres- The occurrence of latent cervical and superior mediasti-
ence of nodal involvement, the staging system should b8&al nodal involvement in patients with adenocarcinoma of

restructured to include three categories: uninvolved nodeshe esophagus is debated, and controversy persists as to

one to four involved nodes, and more than four involvedwhether a three-field lymph node dissection should be per-
nodes?22°2° Our study supports this approach in that it formed:**>*°Adding a third field of dissection has been

provides a better stratification of patients in regard to dis-associated with increased complicatithand has not been
ease-related survival (see Table 7). universally accepted. In our study, only six patients to date
The ratio of involved to uninvolved nodes has also beerhave developed latent cervical and/or superior mediastinal
reported to be a predictor of survival, and various ratioshodal recurrence, a frequency that makes the complications
have been proposed as indicators of poor survivdfWe  of a routine three-field dissection difficult to justify. In four
have found that the presence of more than 10% noddpatients, resection of the cervical and superior mediastinal
involvement is associated with a poor survival and thalymph nodes was possible at the time of recurrence. The
higher ratios, suggested by others, are less able to preditinding that three of these patients have subsequently gone
survival with confidence. on to develop systemic recurrence between 9 and 41 months
The value of the number or ratio of lymph node metas-after the node resection brings into question the benefits of
tases to predict survival is also reflected in their ability tothis approach. The time period between the detection of the

Patient #
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ervica
Fi 6. Time i 6 nital Mediastinal 3-0p
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latent cervical/superior mediastinal nodal recurrence and thReferences

subsequent development of systemic metastases, more than
2 years on average, suggests that the systemic disease orig-
inated from the involved nodes. This observation supports
the importance of a systematic lymph node dissection as2.
part of the initial operation and would encourage the addi-
tion of a third field to the dissection if one were willing to
accept the additional complications.

The low incidence of local recurrence in the field of 4.
surgery, even when multiple nodes are involved, is clear
evidence of the ability of an en bloc resection to control .
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in 14% of patients undergoing an Ivor-Lewis resectidn, .
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5-year survival rate for patients with lymph node metastases
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3.
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preoperative or postoperative therapy in our study populasg.
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24. Nigro JJ, Hagen JA, DeMeester TR, et al. Prevalence and location of The second point: | would like to discuss the problem of local recurrences.
nodal metastases in distal esophageal adenocarcinoma confined to themy experience it is extremely difficult to identify local recurrences follow-
wall: implications for therapy. J Thorac Cardiovasc Surg 1999; 117:ing an esophagectomy. That means to detect local recurrences, you have to do
16-23. a very careful CAT scan analysis. What have you done in your patient group?

25. Rice TW, Zuccaro G Jr, Adelstein DJ, et al. Esophageal carcinoma: The third point: You are accepting in your lecture a limited type of
depth of tumor invasion is predictive of regional lymph node status.surgery. | agree absolutely with your suggestion, but | would like to stress

Ann Thor Surg 1998; 65:787-792. that such recommendation is coming only from the retrospective analysis
26. Alderson D, Courtney SP, Kennedy RH. Radical transhiatal oesophef your data and maybe we should discuss if the prospective analysis is
agectomy under direct vision. Br J Surg 1994; 81:404—-407. valid enough for such a recommendation or bias?

27. Nigro JJ, Hagen JA, DeMeester TR, et al. Occult esophageal Indeed, all the recommendations you have given to us were based on
adenocarcinoma: extent of disease and implications for effective therretrospective analysis, and | am absolutely convinced that it is very difficult
apy. Ann Surg 1999; 230:433-438. to draw a conclusion only from retrospective analyses. But | think that

28. Akiyama H, Tsurumaru M, Ono Y, et al. Esophagectomy without retrospective analysis is absolutely necessary to ask the right questions in
thoracotomy with vagal preservation. J Am Coll Surg 1994; 178:83—a prospective trial.

85. Last, but not least, | would like to discuss a little bit your recommen-

29. Hagen JA, Peters JH, DeMeester TR. Superiority of extended en blodation to bring the group of patients with a lymph node ratio of above 10%
esophagogastrectomy for carcinoma of the lower esophagus and cain an adjuvant treatment protocol. Once more, that is absolutely unproven.
dia. J Thorac Cardiovasc Surg 1993; 106:850—859. All the meta-analyses of postoperative chemotherapy protocols are unable

30. Ellis FH, Watkins E, Krasna MJ, et al. Staging of carcinoma of theto present a benefit for the patients, postoperatively with chemotherapy.
esophagus and cardia: a comparison of different staging criteria. J Surg But maybe these analyzed groups are too defined. Maybe your sugges-
Oncol 1993; 52:231-235. tion is the right one. Maybe we should look in the future to a very well

31. Roder JD, Busch R, Stein HJ, et al. Ratio of invaded to removed lymphdefined group of patients on the basis of the lymph node ratio. But again,
nodes as a predictor of survival in squamous cell carcinoma of thewve have to do a prospective analysis to answer this question.
oesophagus. Br J Surg 1994; 81:410-413. PrRESENTERDR. JEFFREYA. HAGEN (Los Angeles, California): There is no

32. Holscher AH, Bollschweiler E, Bumm R, et al. Prognostic factors of question that the patients included in this series do not represent all of the
resected adenocarcinoma of the esophagus. Surgery 1995; 118:84patients we treated for adenocarcinoma of the esophagus. We use a fairly
855. detailed preoperative assessment which is outlined in the manuscript,

33. Ando N, lizuka T, Kakegawa T, et al. A randomized trial of surgery including endoscopic ultrasound, CT scan, and laboratory studies to ex-
with and without chemotherapy for localized squamous carcinoma ofclude the presence of metastatic disease. In addition, these patients are
the thoracic esophagus: the Japan Clinical Oncology Group Studycarefully selected on the basis of their physiologic reserve using cardio-
J Thorac Cardiovasc Surg 1997; 114:205-209. pulmonary testing to be sure that they are fit for the procedure.

34. Roth JA, Pass HI, Flanagan MM, et al. Randomized clinical trial of To monitor for local recurrence, our schedule of follow-up includes an
preoperative and postoperative chemotherapy with cisplatinum, vinoffice visit with the operating surgeon every three months for the first three
desine, and bleomycin for carcinoma of the esophagus. J Thoragears and every four to six months thereafter. At each of these visits,
Cardiovasc Sur 1988; 96:242—-248. laboratory studies and CT scans of the chest and abdomen are performed

35. Akiyama H, Tsurumaru M, Udagawa H, Kajiyawa Y. Principles of to search for evidence of recurrent disease. With this schedule of careful
surgical treatment for carcinoma of the esophagus: analysis of lympHollow-up, | think that our ability to identify patients with local recurrence

node involvement. Ann Surg 1981; 194:438—-446. and systemic metastases is quite good.
36. Rice TW. Superficial oesophageal carcinoma: is there a need for | agree that our data would only suggest the feasibility of more limited
three-field lymphadenectomy? Lancet 1999; 354:792-794. resections in patients with tumors confined to the mucosa and submucosa

37. Fujita H, Kakegawa T, Yamana H, et al. Mortality and morbidity rates, since we don’t have a prospective experience to document the efficacy of
postoperative course, quality of life, and prognosis after extendedsuch an approach. | look forward to your presentation later today, when |
radical lymphadenectomy for esophageal cancer. Comparison of threeam sure you will tell us a lot more about the efficacy of this type of
field lymphadenectomy with two-field lymphadenectomy. Ann Surg approach. Until prospective studies are available, however, we are forced
1995; 222:654-662. to rely on what is known about the biology of this disease to make these

38. King RM, Pairolero PC, Trastek VF, et al. Ivor-Lewis esophagogas-types of treatment decisions.
trectomy for carcinoma of the esophagus: early and late functional | also agree completely that a prospective trial would be desirable.
results. Ann Thorac Surg 1987; 44:119-122. However, this would be difficult thing to accomplish for several reasons.

39. Hulscher JB, van Sandick JW, Tijssen JG, et al. The recurrence pattefirst, the numbers of patients are still relatively small in any given center,
of esophageal carcinoma after transhiatal resection. J Am Coll Surgind thus a multicenter trial would be required. Because the operation itself
2000; 191:143-148. is technically demanding, this type of trial could only be performed in a

40. Kelsen DP, Ginsberg R, Pajak TF, et al. Chemotherapy followed bylimited number of centers. Clearly, however, that is what will be necessary
surgery compared with surgery alone for localized esophageal cancete determine for certain whether this operation is a better cancer operation.
N Engl J Med 1998; 339:1979-1984. However, our goals were to clarify the biology of the disease, to define

prognostic factors and to identify predictors of recurrence rather than to try
to convince people that the en bloc resection was superior.
. . With respect to your comments regarding adjuvant therapy, | agree that

Discussion the studies that have been done in the past have not shown a benefit to

therapy administered after resection. There are, however, a couple of

DRr. J. RUDIGER SEWERT (Munich, Germany): | am a little bit surprised differences in terms of the approach we propose. One major difference is
that | have the honor to discuss this paper and never have seen ttibat past trials did not include a complete resection and lymph node
manuscript before. But | will do it on the basis of the presentation. First ofdissection. This leads to questions regarding both the adequacy of local
all, I would like to congratulate you on this excellent analysis. There aretherapy and the accuracy of staging. Second, these studies included essen-
only some smaller points to discuss. tially all patients after surgery rather than identifying patients at high risk

One is: What are the selection criteria for these 100 patients? Thafor the development of metastases, which could have a big impact on the
means, have you seen in the same time period other patients which wemitcome of the adjuvant therapy.

excluded from the esophagectomy? Dr. ALex G. LiTTLE (Las Vegas, Nevada): | would like to begin by
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expressing my admiration for what | can only call the fortitude of this Dr. JFFReY A. HAGEN: Thank you very much, Dr. Little, for your

group in persisting with an attempt to find a way to cure these patientcomments. We are indeed, | think, indebted to those giants who have done

surgically. | can attest from personal experience that this is a real commita lot of work in this area before us, such as Drs. Logan and Skinner as you

ment of time and energy and really is a continuation of a very impressivementioned. Again, | agree completely that it would be desirable to perform

Western pedigree that runs through Logan and Skinner and on in a line of prospective randomized trial, and maybe that is something we need to

surgeons that really have made a significant commitment. look at now, to try to answer the question about the extent of resection for
Having said that, | would like to agree a little bit with Dr. Siewert in esophageal adenocarcinoma.

terms of the conclusions that can be drawn from a single approach t0 & \wjith respect to the patients with stage 1 tumors, the majority of them
disease and point out that while there is nothing really deceptive about thg oo identified in the course of Barrett's surveillance programs. About

data, it is a little dangerous, or can at least lead to unfortunate implicaﬁon%ne-quarter were incident cancers detected at the first endoscopy during
if people simply look at the overall five-year survival of nearly 50%. which Barrett's was detected

Obwqusly you really hgve to really look at survival for specific stages. DR. MurRrAY F. Brennan (New York, New York): If | understand

While excellent survival outcomes come from the Stage 1 and Stage 2 . . . .

) . . correctly, you conclude that five-year survival for stage 4 disease is 27%
patients, if you look at the Stage 3, the TN patients, who unfortunately 8'8nd you conclude that celiac nodes and remote nodes are not a factor in
still the majority in most of our experiences, their survival is not very different .y ) .
from that obtained with a range of different operations and approaches. survival. And yet you conclude that greater than four nodes is a factor in

. : h ) i i ?

So | would follow up with Dr. Siewert. | personally am still uncertain survival, do | mlsunders.tand.- o
about when to apply a more or less aggressive approach, and | struggle with PR JEFFREYA. HAGEN: That is correct. Our data clearly show that it is
it with my patients. And, Dr. Hagen, | would suggest there are enoughthe number of involved nodes, and not their location, that is of prognostic
institutions that would participate in a well-designed focused prospectivdMPortance. In this series patients operated on for stage IV disease were
randomized comparison, with or without neoadjuvant therapy, of a radicaptage by virtue of celiac node involvement as opposed to systemic metas-
to a less radical operation. | think the time has come to do that. And | would@ses. Our demonstration that there is no difference in survival between
encourage your leadership in trying to get that to take place. patients with celiac node involvement and those with nodal involvement

And | am just curious about one thing, the number of stage 1 patients yo&lsewhere points out the need for change in the staging system. We suggest
are fortunate enough to have. Did those come from surveillance of Barrett'& change in ‘N’ status to reflect the impact of the number of nodes, or the
patients? | hope you aren’t taking them out of Las Vegas. Please give thetymph node ratio, and in the ‘N‘ status to include only patients with
back if you are. metastases in sites other than the regional nodes.



