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Objective: To determine the impact of pathologic response follow-
ing preoperative chemoradiation (CRT) on the AJCC esophageal
cancer staging system.
Summary Background Data: Increasing numbers of locoregion-
ally advanced esophageal cancer patients are treated with preoper-
ative CRT prior to surgical resection.
Methods: Five hundred ninety-three pts from 1985 to 2003 with
esophageal cancer who underwent surgery with (n � 239) or
without CRT (n � 354) were reviewed. Resected esophageal tumors
were assessed for pathologic response by determining extent of
residual tumor following CRT (P0, 0% residual; P1, 1%–50%
residual; P2, �50% residual).
Results: After CRT down-staging, pTNM specific survival was
similar, irrespective of treatment group (P � 0.98). The pTNM stage
distribution was more favorable in the CRT group (P � 0.001)
despite a more advanced initial cTNM stage distribution (P �
0.001). Following CRT, the pathologic response (pP) at the primary
tumor as defined by extent of residual tumor predicted overall
survival (3 years: P0, 0% residual � 74%; P1, 1%–50% residual �
54%; P2, �50% residual � 24%, P � 0.001) and stage specific
survival with greater accuracy than pTNM stage alone.
Conclusions: Our analyses demonstrate that following CRT, pTNM
continues to predict survival. The extent of pathologic response
following CRT is an independent risk factor for survival (pP) and

should be incorporated in the pTNM esophageal cancer staging
system to better predict patient outcome in esophageal cancer.

(Ann Surg 2005;241: 810–820)

Carcinoma of the esophagus and gastroesophageal junc-
tion (GEJ) is an aggressive disease with a poor progno-

sis.1–3 Because of poor outcomes with surgery alone, an
increasing number of patients with locoregionally advanced
esophageal cancer are treated with preoperative chemoradia-
tion (CRT) and surgery.4,5 The impact of this treatment
paradigm shift on the pathologic stage (pTNM) esophageal
cancer staging system has not been clearly defined. When
surgery alone is the primary therapy, the best predictor of
survival and long-term survival is the surgical pathologic
stage according to the American Joint Committee on Cancer
(AJCC) staging criteria.6,7 Because of pathologic down-stag-
ing, the possibility exists that CRT-treated patients may have
different survivals than patients treated with surgery alone.
Additionally, it is well known that a complete pathologic
response (pP) (path CR, 0% residual cancer) following CRT
is associated with improved long-term survival.8–10 We have
recently demonstrated that a partial pP is also prognostic
following CRT, with improved outcomes in patients who
have partial pPs (1%–50% residual cancer) compared with no
pP (�50% residual cancer).11 This manuscript extends these
initial observations and evaluates the impact of complete and
partial pPs on the pTNM esophageal cancer staging system.
Our study shows that pP is an independent predictor for
long-term survival in patients treated with CRT. In this
manuscript, we propose a modified pTNM esophageal cancer
staging system to incorporate this prognostic factor (pP: P0,
0% residual; P1, 1%–50% residual; P2, �50% residual) into
the pTNM staging system to better predict long-term outcome
for esophageal cancer patients treated with CRT.
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METHODS

Patients
This study included 239 consecutive patients with his-

tologically confirmed invasive squamous cell carcinoma or
adenocarcinoma of the esophagus and GEJ with available
pathologic materials out of a total of 295 patients, who were
treated with preoperative CRT followed by esophagogastrec-
tomy between 1985 and 2003 and 354 consecutive patients
treated with surgery alone in the same period used as a
control group at The University of Texas M. D. Anderson
Cancer Center (MDACC). The study was approved by the
MDACC institutional review board.

Preoperative Staging and Treatment
Pretreatment clinical staging involving computed topo-

graphic (CT) scans, endoscopic ultrasonography, or positron
emission tomography (PET) was performed at admission. In
patients treated with preoperative CRT followed by surgery,
the clinical stages were II, III, or IVA (celiac lymph node
involvement); patients with systemic metastasis (stage IVB)
were excluded. Preoperative chemotherapy included 3 major
chemotherapeutic agents; 5-FU-based in 223 patients, CIS-
based in 167 patients, and Taxol-based in 117 patients.
Radiation treatment used concurrent treatment with chemo-
therapy and 45 to 50.4 Gy of treatment over a 4- to 6-week
period. Four to 6 weeks after completion of neoadjuvant
therapy, patients underwent surgical esophageal resection.
Surgical treatment included Ivor-Lewis esophagectomy
(abdominal-right thoracic approach), 3-field or McKeown
esophagectomy (right thoracic abdominal-cervical approach),
or transhiatal esophagectomy (abdominal-cervical approach).
Patients treated with surgery alone received surgery without
preoperative CRT.

Assessment of Residual Tumor Status
Residual cancer status in patients treated with preoper-

ative CRT was determined in esophagogastrectomy speci-
mens as previously described.11 The extent of residual cancer
was assessed based on an estimation of the percentage of
residual cancer in relation to the total tumor area, including
the amount of radiation-induced tissue injury, as described
before.11 The extent of residual cancer in the esophagectomy
specimen was semiquantitatively evaluated and assigned to 1
of the 3 categories: 0% residual cancer (P0); 1% to 50%
residual cancer (P1); and more than 50% residual cancer (P2),
as previously described.11 All H&E sections from resected
esophagogastrectomy specimens, including lymph nodes,
were retrospectively reviewed without knowledge of patient
treatment or follow-up status. Each specimen was evaluated
for extent of residual cancer, depth of invasion, and lymph
node metastasis and staged according to the current AJCC
staging system for esophageal cancer.7 PP was arbitrarily
assigned a pP factor (pP: 0% residual cancer (P0); 1%–50%

residual cancer (P1); and more than 50% (P2) residual can-
cer) based on residual tumor at the primary to allow assess-
ment of the pP and its impact on the pTNM staging system.

Statistical Analysis
Survival probability analyses were performed using the

Kaplan-Meier method and were calculated from the date of
surgery to the date of death or most recent follow-up. Oper-
ative mortality was excluded from survival analyses to allow
determination of long-term outcome rather than short-term
morbidity. The prognostic significance of potential parame-
ters was determined by univariate analysis. Cox proportional-
hazards models were fitted for multivariable analysis. Differ-
ences between groups were considered statistically significant
if the P values were less than 0.05 in a 2-tailed test. After
examining interactions between variables, backward stepwise
procedure was used to derive the “best-fitting” model. The
statistical analysis was performed with SPSS Software for
Windows (version 11.5.2.1; SPSS, Chicago, IL).

RESULTS

Patient and Tumor Characteristics
The study population included all patients with squa-

mous cell carcinoma or adenocarcinoma treated between
1985 and 2003 at MDACC who underwent esophageal re-
section. Patients were assigned to the different treatment
groups according to surgeon and patient preference and the
clinical stage at initial evaluation. As evidenced by Table 1,
esophageal cancer patients with earlier clinical stage were
usually treated with surgery alone while more advanced
tumors were usually treated with CRT and surgery. Despite
this imbalance in clinical stage, significant pathologic down-
staging was observed in those treated with CRT, as evidenced
by the earlier pathologic stage at the time of surgery. Other
differences noted in the study populations included a ten-
dency for CRT patients to have a higher proportion of
adenocarcinoma and lower esophageal locations. ASA per-
formance status, preoperative comorbidities, and operative
mortality (3% versus 4%) did not differ significantly being
groups (data not shown).

Impact of CRT on pTNM Stage Specific
Survival

As Table 2 demonstrates, despite pathologic down-
staging, overall survival was still well predicted by the pTNM
staging system. CRT patient outcome was determined by
their final pathologic pTNM stage and did not reflect their
original clinical stage. Interestingly, the survival between
groups was also very similar except in stage I patients. This
suggests that the pTNM staging system works well after CRT
and reflects the long-term outcome of patients.
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Impact of pP on pTNM Stage Specific Survival
We then evaluated the impact of pP on the standard

pTNM staging system in CRT-treated patients (Table 3) to
determine if this predictive factor would further subclas-
sify patients. As Figure 1 demonstrates, pP (pP) predicts
long-term survival (3 years: P0 � 0% residual � 74%;

P1 � 1%–50% residual � 54%; P2 � �50% residual �
24%, P � 0.001). The data also suggest that pP impacts on
each pTNM stage, allowing a further prognostic subclas-
sification (Table 3, Figs. 2 and 3). A patient with involved
nodes (N1) with a significant pP (P1, 1%–50% residual)
has a similar survival to a patient with noninvolved nodes
(N0) and a poor pP (P2, �50% residual) (Fig. 2). Addi-
tionally, stage II patients without a significant pP (P2,
�50% residual) have similar survival to stage III patients
with a partial pP (P1, 1%–50% residual) (Fig. 3). Multi-
variable Cox regression analysis demonstrates that pP is an
independent predictor of survival even when controlled for
pathologic stage (Table 4) or each of the pT, pN and pM
factors (Table 5). In fact, Table 5 suggests that pP and
nodal status (pN) are the most important predictors of
survival in the CRT-treated patients.

TABLE 2. Impact of CRT on pTNM Stage Specific Survival

Pathologic Stage*
Surg Only

(Median, 3 y, 5 y)†
CRT3Surg

(Median, 3 y, 5 y)† P Value‡

Stage 0 — 133.20, 69%, 58% —
Stage I 162.80, 85%, 82% 52.57, 63%, 47% 0.01
Stage II A/B 41.23, 51%, 39% 39.63, 54%, 35% 0.85
Stage III 14.93, 17%, 7% 13.33, 21%, 5% 0.78
Stage IV 11.40, 17%, 17% 13.67, 13%, 13% 0.72

*Pathologic stage determined at the time of surgical resection.
†Survival analyses (median survival, months) assessed on all patients (excluding operative mortality).
‡P � 0.05 accepted as significant.

TABLE 1. Patient and Tumor Characteristics

Surg Only
(n � 354)

CRT3Surg
(n � 239)

P
Value*

Age, years, median
(range)

64 (28–84) 61 (32–79) �0.01

Gender
Male 289 (82%) 206 (86%) 0.14
Female 65 (18%) 33 (14%)

Histology
Adeno 259 (73%) 194 (81%) 0.02
Squam 95 (27%) 45 (19%)

Location
Cerv/upper/middle 78 (22%) 31 (13%) �0.01
Lower/GEJ 276 (78%) 208 (87%)

Clinical stage†

Stage 0 3 (1%) 0 (0%) �0.01
Stage I 43 (12%) 0 (0%)
Stage II A/B 264 (75%) 139 (58%)
Stage III 38 (11%) 87 (36%)
Stage IV 6 (2%) 13 (5%)

Pathologic stage‡

Stage 0 0 (0%) 69 (28%) �0.01
Stage I 72 (20%) 25 (10%)
Stage II A/B 107 (30%) 84 (35%)
Stage III 139 (39%) 46 (19%)
Stage IV 36 (10%) 15 (6%)

*P � 0.05 accepted as significant.
†Clinical stage determined prior to CRT and/or surgery.
‡Pathologic stage determined at the time of surgical resection.

TABLE 3. Impact of Pathologic Response (pP) at Primary
Tumor on pTNM Stage Specific Survival Following CRT

Pathologic Stage (pTNM)
Patients

(n)
CRT3Surg

(Median, 3 y, 5 y)*

Stage 0 (P0, N0)† 66 133.20, 69%, 58%
Stage — (P0, N1)† 12 59.73, 67%, 33%
Stage I (P1)‡ 22 52.57, 65%, 48%
Stage I (P2)§ 2 22.93, 50%, 50%
Stage II A/B (P1)‡ 46 42.30, 60%, 38%
Stage II A/B (P2)§ 22 18.23, 38%, 38%
Stage III (P1)‡ 22 22.43, 28%, 14%
Stage III (P2)§ 24 11.97, 12%, 0%
Stage IV (P1)‡ 8 10.50, 19%, 19%
Stage IV (P2)§ 5 14.53, 0%, 0%

*Survival analyses (median survival, months) assessed on all patients
(excluding operative mortality).

†Patients without tumor at the primary site (P0 � 0% residual) with (N1)
or without (N0) tumor in the lymph nodes.

‡P1 � 1%–50% residual.
§P2 � �50% residual.
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Modified Esophageal Cancer Staging System
Table 6 proposes a modified pTNMP esophageal cancer

system to accommodate the independent predictive factor
of pP. The current AJCC pTNM staging system classifies
patients into different stages according to pT (tumor depth),
pN (nodal status), and pM (metastases) status.7 Our proposed
modification incorporates a fourth factor of pP for CRT

patients. This status would allow patients who were not
assessed for pP or were treated with surgery alone to be
designated as PX (pP cannot be assessed or no preoperative
CRT). Additionally, the staging system accommodates the
group of patients treated with CRT who are found to have a
complete pP at the primary but involved nodes in the speci-
men (T0, N1, M0, P0). As Table 2 suggests, this group should
be classified with a favorable stage II prognosis or a stage
IIA, P0 designation suggesting optimum outcome within
stage IIA. Patients with no tumor at the primary and no
involved lymph nodes (T0, N0, M0, P0) would have the best
prognosis and would be classified as stage 0, P0 to distinguish
them from patients with carcinoma in situ treated with sur-
gery alone (stage 0, PX).

DISCUSSION
The current AJCC esophageal cancer staging system

is based on a T (tumor depth), N (regional nodal statues)
and M (nonregional nodes or systemic metastases) staging
classification.7 In esophageal cancer patients treated with
surgery alone, the pTNM stage accurately predicts long-
term survival based on the above-defined pTNM fac-
tors.6,12 An increasing number of patients, however, with
locoregionally advanced esophageal cancer (stages II-
IVA) are currently being treated with CRT prior to surgery
because of poor long-term outcomes with surgery alone.4,5

The impact of pathologic down-staging from this preoper-
ative treatment on the pTNM staging system has not been
fully evaluated.9 This manuscript attempts to evaluate the
impact of pP following CRT on the AJCC esophageal
cancer pTNM staging system.

FIGURE 1. Overall survival of resected esophageal cancer pa-
tients treated with preoperative chemoradiation and surgery
according to pathologic response at primary tumor (pP)
(3 years: P0 � 0% residual � 74%; P1 � 1%–50% residual �
54%; P2 � �50% residual � 24%, P � 0.001).

FIGURE 2. Overall survival of resected esophageal cancer pa-
tients treated with preoperative chemoradiation and surgery
according to pathologic response at primary tumor (pP) and
lymph node status at time of surgery (P1 versus P2, P � 0.01).

FIGURE 3. Overall survival of resected esophageal cancer pa-
tients treated with preoperative chemoradiation and surgery
according to pathologic response at primary tumor (pP) and
pTNM pathologic stage (P1 versus P2, P � 0.02).
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The first important point to emphasize about this study
is that it is a retrospective review of all patients treated at our
institution from 1985 to 1993 with surgery alone or CRT
followed by surgery. Patients were selected for treatment
based on protocol availability, surgeon preference and clini-
cal stage. As noted in Table 1, patients treated with CRT

tended to have more advanced tumors that were felt less
likely to be cured with surgery alone and were therefore
enrolled in institutional protocols evaluating CRT followed
by surgery. Additionally, patients treated with CRT tended to
be younger and more often of adenocarcinoma histology
(Table 1). These differences between the groups emphasize

TABLE 4. Multivariable Cox Regression Analysis of Impact of Pathologic Response (pP) Factor on
pTNM Staging System

Risk Factor

Surg Only CRT3Surg

HR (CI) P Value* HR (CI) P Value*

Path response (pP)† 0.03
P0 (0%) — — 1.000
P1 (1–50%) — — 1.38 (0.48, 3.97) 0.54
P2 (�50%) — — 2.34 (0.80, 6.82) 0.12

pTNM stage �0.01
Stage 0 1.00
Stage I 1.00 �0.01 0.815 (0.23, 2.94) 0.76
Stage II A/B 4.39 (2.43, 7.92) �0.01 1.10 (0.38, 3.17) 0.87
Stage III 10.79 (6.07, 19.18) �0.01 2.46 (0.76, 7.90) 0.13
Stage IV 10.64 (5.43, 20.85) �0.01 2.90 (0.80, 10.45) 0.10

*P � 0.05 accepted as significant.
†P0 � 0% Residual, P1 � 1–50% Residual, P2 � �50% Residual Tumor at the primary.

TABLE 5. Multivariable Cox Regression Analysis of Impact of Pathologic Response (pP) Factor on
pT, pN, pM Factors

Risk Factor

Surg Only CRT3Surg

HR (CI) P Value* HR (CI) P Value*

Path response (pP)† 0.04
P0 (0%) — — 1.00
P1 (1–50%) — — 1.68 (0.21, 13.78) 0.63
P2 (�50%) — — 2.86 (0.37, 22.16) 0.32

pT 0.33
T0 �0.01 1.00
T1 1.00 0.79 (0.10, 6.48) 0.82
T2 2.74 (1.55, 4.88) �0.01 0.69 (0.08, 5.72) 0.73
T3 4.88 (2.84, 8.38) �0.01 1.16 (0.15, 8.98) 0.90
T4 11.20 (3.65, 34.42) �0.01 —‡

pN �0.01
N0 1.00 1.000
N1 2.19 (1.57, 3.04) �0.01 1.789 (1.18, 2.71)

pM 0.34
M0 1.00 1.00
M1 1.15 (0.74, 1.75) 0.53 1.40 (0.70, 2.84) 0.34

*P � 0.05 accepted as significant.
†P0 � 0% residual, P1 � 1%–50% residual, P2 � �50% residual tumor at the primary.
‡Linearly dependent covariates pT4 � P1 � P2 � pT1 � pT2 � pT3.
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the fact that that this study is not randomized and cannot be
used to assess which treatment modality (surgery alone or
CRT followed by surgery) is best since multiple selection
biases were used to select patients for each treatment. It is

TABLE 6. Proposed Revision to AJCC Esophageal Cancer
Staging System

Current American Joint Committee on Cancer Staging System

(pTNM)
Primary tumor (T)

Tx primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades lamina propria or submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

Regional lymph nodes (N)

Nx Regional nodes cannot be assessed

N0 No regional node metastasis

N1 Regional node metastasis

Distant metastasis (M)

Mx Presence of distant metastasis cannot be assessed

M0 No distant metastasis

M1 Distant metastasis

Current stage grouping (pTNM)

Stage 0

Tis, N0, M0

Stage 1

T1, N0, M0

Stage IIA

T2, N0, M0

T3, N0, M0

Stage IIB

T1, N1, M0

T2, N1, M0

Stage III

T3, N1, M0

T4, Any N, M0

Stage IV

Any T, Any N, M1

Revised esophageal cancer staging system (pTNMP)

Primary tumor (T)

Tx primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades lamina propria or submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

Regional lymph nodes (N)

Nx Regional nodes cannot be assessed

N0 No regional node metastasis

N1 Regional node metastasis

Distant metastasis (M)

Mx Presence of metastasis cannot be assessed

M0 No distant metastasis

M1 Distant metastasis

Pathologic response (P)
Px Pathologic response not assessed or no preoperative

chemoradiation
P0 0% Residual tumor at primary
P1 1–50% Residual tumor at primary
P2 �50% Residual tumor at primary

Revised stage grouping (pTNMP)
Stage 0

Tis, N0, M0, Px
Stage 0, P0

T0, N0, M0, P0
Stage 1

T1, N0, M0, Px
Stage 1, P1

T1, N0, M0, P1
Stage 1, P2

T1, N0, M0, P2
Stage IIA

T2–3, N0, M0, Px
Stage IIA, P0

T0, N1, M0, P0
Stage IIA, P1

T2–3, N0, M0, P1
Stage IIA, P2

T2–3, N0, M0, P2
Stage IIB

T1–2, N1, M0, Px
Stage IIB, P1

T1–2, N1, M0, P1
Stage IIB, P2

T1–2, N1, M0, P2
Stage III

T3, N1, M0, Px
T4, Any N, M0, Px

Stage III, P1
T3, N1, M0, P1
T4, Any N, M0, P1

Stage III, P2
T3, N1, M0, P1
T4, Any N, M0, P2

Stage IV
Any T, Any N, M1, Px

Stage IV, P1
Any T, Any N, M1, P1

Stage IV, P2
Any T, Any N, M1, P1
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nevertheless intriguing that patients treated with CRT fol-
lowed by surgery tended to have a lower overall pTNM
pathologic stage despite a higher initial cTNM stage, sug-
gesting pathologic down-staging. The first question, then, is
whether survival is similar for the 2 groups based on pTNM
stage since many CRT-treated patients started out at a higher
initial cTNM stage. Table 2 suggests that for most groups,
except stage 1, the pTNM stage is similar, regardless of
treatment modality. This simplifies the use of pTNM after
CRT since it suggests that the long-term survival is dictated
by the pathologic stage and is not invalidated by the use of
CRT, regardless of the initial clinical stage or the amount of
pathologic down-staging achieved.

The second important point demonstrated by this paper
is that the pTNM staging system can be further refined in
CRT-treated patients by knowledge of the amount of patho-
logic response (pP) to CRT. CRT-treated patients appear to
have survival dependent on the pP and the amount of residual
tumor remaining in the surgical specimen after CRT (Table 3,
Fig. 1). In fact, as Figures 2 and 3 suggest, the pP dictates
outcome on an equal level with lymph-node status so that
lymph-node-positive patients with a P1 (1%–50% residual
tumor) pP have a similar outcome compared with lymph-
node-negative patients with a P2 (�50% residual tumor) pP
(Fig. 2). This observation is borne out by our multivariate
analysis since pP remains an independent predictor of sur-
vival following CRT, even when controlled for pTNM stage
(Table 4) or the individual pT, pN and pM criteria (Table 5).
In fact, pP, along with nodal status (pN), appears most
predictive of outcome following CRT (Table 5). These find-
ings suggest that CRT-treated patients should have an addi-
tional factor added to the standard esophageal pTNM staging
system, which we have designated as pP. Additionally, the
importance of pP for prognosis may explain the recent ob-
servations that decreased activity on FDG-PET scans follow-
ing CRT correlates with survival since decreased FDG-PET
activity is associated with increased pP and lower residual
tumor volume.13–15

In an effort to refine the AJCC esophageal cancer staging
system to better predict outcome following CRT, we propose the
addition of a new factor (pP) for pP. As suggested in Table 6, pP
would be similar to pT, pN and pM in that various levels would
exist determined by pP or residual tumor following CRT (P0,
0% residual; P1, 1–50% residual; P2, �50% residual). This
proposal would allow refinement of the AJCC staging system
but would not change the pTNM stage if pP had not been
assessed or the patient had not received CRT through designa-
tion of a pPX status (Table 6). We also suggest that the group of
patients with no residual tumor at the primary but involved
lymph nodes be designated with a stage IIA, P0 (pT0, pN1,
pM0, pP0) to accommodate predicted survival (Tables 2 and 3).
Other authors have proposed modifications of the AJCC esoph-
ageal cancer staging system to accommodate complete surgical

resection, regional and nonregional nodal designation, and to
refine the classification of tumor depth in stage I patients.16–18

This is the first study, however, to suggest modifying the AJCC
esophageal cancer staging system to accommodate preoperative
CRT that has increasingly become the “standard of care” in
many esophageal centers despite conflicting randomized re-
sults.4,5 Other prognostic factors are included in the AJCC
esophageal staging manual (pG: histologic grade; pR: residual
tumor-ie, margins at resection; pL: lymphatic vessel invasion;
pV: venous invasion) but none of these factors have been put
forward as strong enough to modify the current pTNM staging
classifications.7 Many centers have also been searching for
biologic markers that could help prognosticate outcome but at
the present time there is not a consensus on these factors.19,20 At
the present time, our best determinant of outcome following
preoperative CRT is the pP. Interestingly, the type of chemo-
therapy or radiation therapy used to achieve the response does
not appear to be critical in outcome (data not shown), which
suggests that we may be able in the future to improve survival by
increasing pP with novel chemotherapeutic or biologic agents.

Our observation that pP translates into survival may be
able to be used in upcoming phase II trials designed to
evaluate novel biologic agents since it will allow a firm end
point that predicts survival immediately at the end of surgery.
This early end point would be very useful because it will
allow trials to be completed in a shorter time period than
would be required if the trial had to wait for mortality and
will allow more studies to be performed with the limited
number of patients available for esophageal cancer trials.
Additionally, the pP end point would be an efficacy end point
that could be compared with other regimens simultaneously
in multiple centers. As suggested by several authors, the use
of FDG-PET may allow the prediction of pP prior to surgery.
In the future, clinicians may be able to use FDG-PET to
optimize different therapies to individuals to achieve high pPs
in all patients.14–16,21 Such a strategy might allow selection of
nonresistant regimens prior to surgery to maximize pP prior
to surgical resection. This strategy would allow multimodal-
ity regimens to be tailored to individual patients to maximize
efficacy while minimizing toxicity.

In conclusion, our study suggests that the current AJCC
pTNM staging system accurately predicts survival following
CRT despite pathologic down-staging. We suggest that fol-
lowing CRT the amount of pP at the primary tumor (pP) is an
independent predictor of long-term survival that should be
included in the current AJCC pTNM staging system to better
predict long-term survival following CRT. Our proposed
staging modification allows subclassification of patients who
have been treated with CRT according to their pP status (P0,
0% residual; P1, 1%–50% residual; P2, �50% residual). The
proposal puts forward a pPX designation for patients who
have not been treated with CRT or whose pP has not been
evaluated. Additionally, we propose that the subset of pa-
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tients with a complete response at the primary tumor but
involved lymph nodes (pT0, pN1, pM0, pP0) should be
classified as stage IIA, P0 patients. These modifications of the
AJCC staging would allow a more accurate prediction of
long-term survival in the large number of patients currently
being treated with preoperative CRT and surgery and would
allow a comparison of efficacy of various preoperative treat-
ment regimens used at different esophageal cancer centers.
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Discussions
DR. KELLY M. MCMASTERS (LOUISVILLE, KENTUCKY): I

would like to congratulate the authors on an excellent and
thought-provoking study. In this retrospective analysis of
patients treated with preoperative chemoradiation, there were
2 main conclusions. First, that the current AJCC TNM stag-
ing system maintains prognostic significance even after pre-
operative chemoradiation. The second conclusion was that
the degree of pathological response to chemoradiation is an
independent predictor of response. As a result of these con-
clusions, the authors propose that the AJCC staging system
should be changed to include a category to assess patholog-
ical response to preoperative chemoradiation therapy in ad-
dition to just the TNM staging.

First my comments. I will take the devil’s advocate
position (which appears to suit me quite well) about changing
the staging system.

As a general principle, I think the AJCC staging system
can’t be all things to all people. It cannot be on the one hand
simple, intuitive, and easy to remember while on the other
hand be exquisitely prognostically significant and incorporate
every prognostic factor that has ever been shown to predict
survival on a multivariate analysis. Therefore, every staging
system strikes a balance between these factors, some more
than others.

Complex staging systems may make more sense for
diseases such as breast cancer, where we have a variety of
treatment options that might be affected by stage. For esoph-
ageal cancer, I will argue that we presently have no treatment
options that are affected by response to preoperative chemo-
radiation, therefore little reason to change the staging system.
The patients with a complete pathological response have a
relatively better prognosis; everyone else has a prognosis that
varies from bad to worse. I have a few questions.

First, did histology (squamous cell versus adenocarci-
noma) make any difference in response or survival? Were
there other factors, including preoperative staging factors,
that predicted response?

How did clinical staging prior to chemoradiation com-
pare to pathological staging after chemoradiation? What is
your standard staging workup for patients with esophageal
cancer at the present time: PET scan, CT scan, endoscopic
ultrasound, or all 3?

In your proposed revision to the staging system, a
pathological complete responder is called stage 0, which is
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the equivalent of an in situ cancer. Yet the prognosis of
complete responders is relatively poor (58% 5-year survival)
compared to even stage I patients with surgery alone (82%
5-year survival). Does it make sense to call a patient who has
invasive cancer stage 0, even after chemoradiation? Simi-
larly, the prognosis of the patients with stage I cancers after
chemoradiation was not as good as that of stage I surgery-
alone patients (47% versus 82% 5-year survival). So for the
patients with stages II and III cancer after preoperative
treatment, there appears to be no difference in survival
compared to those who had surgery alone. While you have
concluded that the AJCC staging system still maintains prog-
nostic significance after preoperative treatment compared to
surgery alone, the prognosis is clearly not the same, at least,
not for stage 0 and 1 patients. Please comment on that.

Although many centers are using preoperative radiation
as “standard of care,” there really is not convincing evidence
that this offers a survival advantage. In the absence of a clear
survival advantage, should preoperative chemoradiation be
considered investigational? Should it be offered outside of
clinical trials for resectable tumors? If it is investigational,
why should it be included in the staging system? This seems
to lend an air of legitimacy to a therapy that has not yet been
proven to be beneficial.

Please do not mistake my reservations about changing
the staging system to indicate that the findings of this study
are not fundamentally important. There is no question that
this study will be heavily referenced in the literature and
provides important information for all of us who treat patients
with esophageal cancer. It has important implications for
stratification of patients in clinical trials. I congratulate the
authors for a very fine study.

DR. JOSEPH LOCICERO III (MOBILE, ALABAMA): I wish to
congratulate the authors for presenting a very provocative
proposal. They nicely demonstrate that posttherapy path-
ologic staging correlates with prognosis. For pretherapy
screening, however, they used a variety of techniques, includ-
ing CT scan, PET scanning in the US, but they do not
elaborate on how many patients got each.

Both PET and CT scan correlate with stage but are not
prognostic of pathologic staging. The ultrasound (EUS) is
better, but it is only tissue diagnoses that tell us whether we
have an accurate pathologic staging. My first question for the
authors is how many patients had pretherapy pathologic
staging?

The current staging system, which has already been
mentioned, shows that patients have a major decline in
prognosis once a tumor gets a little larger or they have
lymph-node involvement. This leads to a jumble of stages
that have poor prognosis. Other authors, including Drs. Ellis,
Lerut, and Steven and Thomas Demeester, have suggested
that changing the staging system to include more stratification

by the number of involved nodes might be beneficial. So my
second question to the authors is do they feel that we have
reached sufficient maturity in the AJCC staging system prior
to their suggested change? In other words, should we be
doing something on the number of the nodes involved?

While neoadjuvant therapy is becoming popular, it has
not proven to be beneficial. In fact, the 2004 National Com-
prehensive Cancer Center Working Group for Esophageal
Cancer, which includes one of the authors who is a member
of this Association, recommended neoadjuvant fixed therapy
only for cervical cancers. However, despite this, the authors
do show differences with a variety of regimens, as has been
pointed out.

As I look at the second graph in the program on page
56, I am reminded of one of my cardiac surgical colleagues,
a former Division I basketball player who developed a fool-
proof pregame comment for the press: “If we do all right
tonight, we’ll be okay.” So my final question to the authors is
how can we identify those patients who are going to respond
before we touch them with chemotherapy and radiation?

DR. GERARD M. DOHERTY (ANN ARBOR, MICHIGAN): First
of all, this is a new type of analysis that we haven’t had
experience with: assessing the primary tumor in terms of its
amount of response. So my first question deals with the
reproducibility and reliability of this assessment both within
M. D. Anderson and as we try to broaden this at other
institutions. Has Dr. Swisher in his previous investigations
done any kind of interobserver reliability for this?

The second thing has to do with some of the other work
that Dr. Swisher has done in esophageal cancer looking at
FDG PET scans and their ability to predict the amount of
response from the preoperative systemic therapy. The PET
scans done after that therapy and prior to resection seem to
have some predictive capability for the final pathologic stage,
and I wonder if there is a correlation between these 2
measures.

Finally, I think that while this appears to be an impor-
tant distinction among patients who have this terrible disease,
it may be premature to propose broadening it to the staging
system. However, I think it would be appropriate to include
this in our stratification for clinical trials.

DR. NIPUN MERCHANT (NASHVILLE, TENNESSEE): We have
recently presented our data on complete pathologic response
to neoadjuvant therapy for esophageal cancer from Vander-
bilt, and we actually found the exact opposite results.

While we showed that neoadjuvant therapy achieved
good local regional control, we found that patients recurred
with metastatic disease, not only of metastatic disease, but
metastatic disease in unusual locations, suggesting that by
giving neoadjuvant therapy we may be changing the biology
of the disease somewhat.
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Can you tell us what the incidence of metastatic disease
was in your patients who recurred and was that the cause of
death in these patients? Do you have a sense or idea of where
this metastatic disease was occurring?

DR. EDWARD M. COPELAND III (GAINESVILLE, FLORIDA):
Dr. Swisher, I do not think your colleagues are going to agree
to changing the AJCC Staging System if they do not agree
that esophageal cancer down-staged to pTO has an improved
survival over the original lesion prior to treatment with
chemoradiation. Dr. Kirby Bland and I introduced this con-
cept of improved survival after down-staging of rectal cancer
with preoperative radiation to the members of the Southern
Surgical Association in 1992, and Dr. Steven Vogel did the
same with esophageal cancer down-staged with chemoradia-
tion before the Southern in 1994. Both of these studies
obviously originated from the University of Florida. Dr.
Swisher, if I read your survival graphs in the abstract booklet
correctly, the patients who down-staged to pTO had a 3-year
survival of about 74% and with almost as good a response if
a node remained positive. This remarkable survival is hard to
overlook even in the absence of a randomized prospective
trial. Why are other institutions not able to achieve the same
improvement in survival with these diseases that the M. D.
Anderson and the University of Florida seem to do with the
use of neoadjuvant therapy? I suspect that we will hear from
the Memorial Sloan-Kettering group later today that they are
now confirming this increase in survival with down-staging to
pTO with neoadjuvant therapy for locally advanced rectal
cancer.

DR. FREDERICK L. GREENE (CHARLOTTE, NORTH CARO-
LINA): I rise in my capacity as chair of the AJCC and as editor
of the sixth edition of the TNM Manual. It is always nice to
hear a staging paper at our Association meeting.

Since the 1980s, we have advocated using a subscript to
identify neoadjuvant therapy when you put your cases in
cancer registries. The “Y” subscript is placed in front of the
pTMN, which indicates the use of neoadjuvant therapy in any
site. Unfortunately, this subscript is not used very frequently.
My question to the authors is at M. D. Anderson, are they
using the “Y” subscript so they can at least follow these
patients in their registry?

We have recognized for years that response to neoad-
juvant therapy is the most robust of the prognostic indicators
along with TNM. For the 2009 seventh edition, we are going
to change some of the staging for esophageal cancer, and we
may well advocate some of the things the authors are talking
about. I enjoyed the paper.

DR. STEPHEN B. VOGEL (GAINESVILLE, FLORIDA): I very
much enjoyed your presentation and certainly agree with your
results. I had the honor of presenting a paper at this meeting

in the mid-1990s documenting the down-staging of esopha-
geal cancer following preoperative chemoradiation and our
feeling that this resulted in significant survival advantage. As
part of that review, we commented on the number of patients
with positive lymph nodes. Although the study was nonran-
domized, the incidence of positive lymph-node metastases in
the neoadjuvant chemoradiation group was approximately
one half of the incidence of positive lymph node (55%) in the
group undergoing surgery without previous chemoradiation. I
would like to ask the authors if they feel that preoperative
chemoradiation can actually sterilize or destroy tumor in
lymph nodes.

DR. STEPHEN G. SWISHER (HOUSTON, TEXAS): I would like
to thank all the discussants for some excellent questions.

Dr. McMasters, with regards to whether histology made
any difference, we analyzed that in a multivariate analysis,
and histology did not seem to make a difference.

How did clinical staging compare with pathologic stag-
ing? In patients who had surgery alone clinical stage was very
predictive of survival. But interestingly, if you looked at
clinical stage for the group that received preoperative che-
moradiation, clinical stage was not predictive of survival,
except in the single group that had EUS-identified celiac axis
lymph nodes. For the most part, pathologic staging but not
clinical stage is predictive after preoperative chemoradiation.

What is our standard preoperative workup? Our stan-
dard workup at M. D. Anderson is to do an endoscopic
ultrasound to start with. If the tumor is T-1 or less and
without evidence of lymph nodes involved, these patients are
treated with surgery alone. If they are more advanced, a CT
PET is obtained to rule out distant metastatic disease. These
patients are then usually treated on protocol with preoperative
chemoradiation and surgery.

With regards to the observation that it doesn’t make
sense to call patients stage 0 if they have invasive cancer and
have had a complete pathologic response, we agree with this
observation and therefore feel this would be another advan-
tage to the modification of the AJCC stage system as pro-
posed in our study.

As noted, the majority of clinicians do not use the
subscript ypTNM, although they should. Our modification
would allow P0 to be placed in the AJCC staging, which
would allow us to know which patients were stage 0 patients
because of preoperative chemoradiation response and which
patients were stage 0 patients because of in situ cancer.

With regards to the question of whether preoperative
chemoradiation should be considered investigational, this, of
course is a very controversial topic. One of the problems in
esophageal cancer, unlike breast or lung cancer, is that there
are a far smaller number of patients to evaluate in randomized
trials. Most of the esophageal randomized trials have only
100 patients in them, and many of the earlier trials have been
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plagued by very high treatment-related morbidity and mor-
tality. Our group believes that there is a benefit for preoper-
ative chemoradiation in locoregionally advanced cancer when
performed at a high-volume esophageal referral center. But
this is a very controversial topic.

Dr. LoCicero commented on how few of these patients
had pretherapy pathologic staging. Some people have advo-
cated thoracoscopic staging to pathologically stage patients
prior to treatment. Our institution uses EUS and FNA of
enlarged nodes for staging. Interestingly, though, as I have
mentioned, the clinical stage does not correlate with long-
term survival after preoperative chemoradiation, even in EUS
patients that have been biopsied.

To the question about whether the number of lymph
nodes should be added to the AJCC esophageal cancer
staging system, certainly the number of involved lymph
nodes is a very important prognostic factor. In our study in
patients who received preoperative chemoradiation, the num-
ber of involved lymph nodes also correlated with survival, so
this may be another factor to include in a revised AJCC
staging system.

To the question about how we could identify respond-
ers prior to treatment, currently we are not able to do that, but
hopefully in the future, with the biologic identification of
different genetic subgroups, we may be able to pick out
patients who are more sensitive to chemoradiation. Addition-
ally, I think the CT PET may be very valuable since there is
evidence that if the SUV of the primary tumor drops signif-
icantly with treatment, patients have a pathologic response.
There is a recent study from Germany suggesting that 2
weeks after the beginning of therapy, one can predict those
patients who are going to pathologically respond with CT
PET. This may be very helpful since in the future, we may be
able to start a treatment and identify those patients who are
not responding, and we could then alter the treatment by
adding additional chemotherapy or biologic agents until the
CT PET demonstrates response.

Dr. Merchant asked what the incidence of recurrent
metastatic disease was? I didn’t include this data, but when

we also analyzed recurrence rates, they correlated with patho-
logic response as well.

Dr. Copeland commented on the very impressive sur-
vival results of the study. It is important to be cautious
because this study was retrospective. This study evaluated
only patients who underwent surgery. So those patients who
were treated with preoperative chemoradiation but progressed
are not included in this analysis, and that is about 5% of all
patients treated.

Additionally, the data that I was showing you here
excluded operative mortality in an attempt to look only at
long-term tumor related mortality. The overall operative
mortality rate was 4%, so one would have to take this into
account as well.

The final reason for these very good results is that they
were performed at an experienced esophageal referral center
in which there was minimal treatment-related morbidity.

In fact, if one does the treatment at a center that is not
used to treating esophageal cancer, the treatment-related
morbidity both from operation as well as from the chemo-
therapy and radiation therapy may �increase and� mask any
potential benefit of combining the modalities. Therefore, one
may need to consider just doing a single modality in a
nonreferral center.

Finally, Dr. Greene commented, Are we using sub-
scripts for staging? This is a very important point. At M. D.
Anderson, we do indeed use the yPTNM subscript. I think
this gives us additional knowledge. It gives a marker of
response. And as we have future trials that come forth, we can
compare agents from different institutions according to the
pathologic response.

Finally, Dr. Vogel commented on the total number of
nodes in patients undergoing preoperative chemotherapy and
the biologic effect of this. Certainly the number of nodes in
patients treated with preoperative chemoradiation does have
some impact on survival and may have an impact on re-
sponse. We have noted in patients with celiac involvement
that there is a decreased pathologic response to preoperative
chemoradiation.
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