940

The Accuracy of Endoscopic Ultrasound for Restaging
Esophageal Carcinoma after Chemoradiation Therapy

Ishaan Kalha, mp.!
Madhukar Kaw, m.n.!
Norio Fukami, m.p.!
Mihir Patel, m.n."
Sandeep Singh, m.p."
Harish Gagneja, m..!
Deborah Cohen, m.s.2
Jeffrey Morris, ph.0.2

" Department of Gastrointestinal Medicine/Nutri-
tion, and Biostatistics, The University of Texas
M. D. Anderson Cancer Center, Houston, Texas.

2 Department of Biostatistics, The University of
Texas M. D. Anderson Cancer Center, Houston,
Texas.

Presented in part at the annual meeting of the
American College of Gastroenterology, Las Vegas,
Nevada, October, 2001.

Address for reprints: Madhukar Kaw, M.D., Clinical
Associate Professor, The University of Texas M. D.
Anderson Cancer Center and The University of
Texas—Houston Medical School, 12121 Richmond
Avenue, Suite 424, Houston, TX 77082; Fax: (832)
379-1928; E-mail mkaw@mail.mdanderson.org

Received March 9, 2004; revised May 9, 2004;
accepted May 12, 2004.

© 2004 American Cancer Society
DOI 10.1002/cncr.20429

BACKGROUND. Endoscopic ultrasound (EUS) is an accurate staging modality for
esophageal malignancy. Studies have determined that EUS does not retain this
accuracy after chemoradiation and that it should not be used as a restaging tool for
esophageal carcinoma. In this study, the authors examined their experience with
esophageal carcinoma and restaging after neoadjuvant therapy with EUS.
METHODS. A retrospective chart review was conducted that included 83 patients
with locoregional esophageal adenocarcinoma who were treated with chemora-
diation under protocol. All patients underwent surgical resection. EUS was per-
formed for restaging, and the results were compared with findings at surgical
pathology using the TNM classification system.

RESULTS. All 83 patients identified underwent surgery. There were 77 males, and
the mean patient age was 59 years. At restaging, the tumor status (T classification)
was assessed correctly by EUS in 22 of 83 patients (29%). The sensitivity of EUS for
the individual T classifications were 0% for TO tumors, 19% for T1 tumors, 27% for
T2 tumors, 52% for T3 tumors, and 0% for T4 tumors. In 19 of 83 patients, the
tumor classification was correct, whereas 42 of 83 patients were over classified, and
15 of 83 patients were under classified when the EUS results were compared with
the surgical pathology results. The lymph node status (N classification) was as-
sessed correctly by EUS in 41 of 83 patients. The sensitivity of EUS for N classifi-
cation was 48% for NO disease and 52% for N1 disease. Twenty-two patients were
restaged with residual disease according to the EUS results but had no evidence of
residual tumor or lymph node involvement according to the surgical pathology
results.

CONCLUSIONS. EUS did not retain its usefulness as a restaging modality after
neoadjuvant chemoradiation for esophageal adenocarcinoma when the standard
TNM classification system was used. Cancer 2004;101:940-7.

© 2004 American Cancer Society.
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Esophageal carcinoma continues to be a significant cause of mor-
tality and morbidity in the United States. The role of endoscopic
ultrasound (EUS) in the initial evaluation of esophageal carcinoma
has become well established. EUS is superior to computed tomogra-
phy (CT) for staging esophageal carcinoma with respect to locore-
gional disease." EUS can improve the management of patients with
esophageal carcinoma by offering a better definition of the tumor,
which can lead to better clinical management and overall outcome.
EUS has the ability to identify the intrawall layers of the esophagus,
which have been shown to correspond histologically to the component
layers of the esophageal wall. EUS is used widely in the regional assess-
ment of esophageal carcinoma using the TNM classification system.?
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Several series have reported an EUS accuracy > 85% for
determining T classification and > 75% for determining
N classification in patients who underwent surgical re-
section without neoadjuvant therapy.'>*

Several authors have investigated the beneficial
role of neoadjuvant chemoradiation therapy (CRT) in
patients with potentially resectable esophageal adeno-
carcinoma to improve long-term survival.>® Local pre-
operative staging of esophageal carcinoma with EUS is
important in selecting better candidates for surgery
and in determining which patients have potentially
resectable disease. Studies have continued to support
the utility of EUS in the initial staging of esophageal
carcinoma. However, controversy remains over the
role of EUS in restaging esophageal adenocarcinoma
after neoadjuvant CRT.” Several studies initially indi-
cated that EUS maybe accurate for determining the
extent of local tumor infiltration (T classification) and
the presence of lymph node metastases (N classifica-
tion) after CRT, but those findings were disputed by
several more recent studies.® ® The objective of this
retrospective study was to assess the accuracy of EUS
for restaging esophageal adenocarcinoma using the
TNM classification system? in patients with potentially
resectable disease who underwent CRT prior to surgi-
cal resection.

MATERIALS AND METHODS

The primary criteria for inclusion in this study were
that patients had EUS examinations after neoadjuvant
CRT and that they underwent surgical resection of the
tumor. All patients had a pre-CRT EUS examination
with five exceptions: Those five patients were staged
with CT scans and were deemed to have locoregional
disease with no evidence of distant disease or involve-
ment of celiac lymph nodes. The patients also had to
have seen an oncologist and surgeon who deemed the
patient a candidate for chemotherapy and potential
surgical resection and would be the referral source for
the EUS. Only patients with esophageal adenocarci-
noma were studied, and patients with squamous cell
carcinoma (SCC) were not included.

This study was a retrospective chart review of
patients who were diagnosed with esophageal adeno-
carcinoma. Data was collected from patient records
and included endoscopy and pathology reports.
Eighty-three patients with esophageal adenocarci-
noma were identified who had EUS examinations after
neoadjuvant CRT and subsequently underwent surgi-
cal resection. The EUS results after CRT, endoscopy
and biopsy results, and pathology finding on surgical
specimens were analyzed. All patients either had ad-
enocarcinoma in the distal esophagus or had tumors
that crossed the gastroesophageal junction into the
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cardia of the stomach and were deemed gastroesoph-
ageal junction (GEJ]) tumors.

All patients received hyperfractionated radiation
therapy, typically up to a total of 45 grays. Patients
received concurrent chemotherapy in the form of cis-
platin and 5-flourouracil-based regimens with the ad-
dition of paclitaxel and CPT-11 under protocol.

After the completion of CRT, the patient was re-
staged by esophagogastroduodenoscopy (EGD) and
EUS. In all patients, the interval between the comple-
tion of CRT and the restaging EUS examination was
> 10 days. The endoscopist was able to converse with
patients at the restaging examination and had access
to previous EUS staging results. After the restaging
examination, all patients underwent surgery within 14
days.

Patients were excluded if there was EUS or radio-
logic evidence of metastatic disease or if they were
deemed nonsurgical candidates due to comorbid ill-
nesses or staging. At the time of initial staging, routine
EGD was performed before EUS. The EGD was per-
formed using a Pentax EG-2931 or EG-2731 endo-
scope. All patients received parenteral meperidine and
midzolam to achieve adequate sedation during the
procedure. EUS was performed using either the Olym-
pus GF-UM130, GF-UM20, or MH-908 radial echoen-
doscopes (Olympus America, Inc., Melville, NY). Im-
ages were obtained with scanning frequencies of 7.5
megahertz (MHz) and 12 MHz, depending on tumor
size and thickness and to allow optimal visualization
of local lymph nodes.

Tumor staging was determined by EUS using the
1997 American Joint Committee on Cancer (AJCC) TNM
classification system (see Table 1).%'° Lymph nodes were
classified as malignant based on established sono-
graphic criteria (see Table 2). Malignant lymph nodes
appeared as large (> 1 cm), round, hypoechoic struc-
tures with a discrete border often directly adjacent to an
esophageal mass.'"'? Depending on the TNM classifica-
tion, the patient was given the appropriate Roman nu-
meral staging group (see Table 3%); and, according to
changes in this number, the patient’s overall tumor stage
was followed. EUS-guided fine-needle aspiration (FNA)
of regional lymph nodes was not performed during the
period of this study.

Patients with involvement of the celiac lymph
nodes were included if the tumor extended across the
esophagogastric junction, because this defined N1 dis-
ease (regional lymph node disease); however, patients
were not included if the tumor was confined to the
lower thoracic esophagus and if the celiac lymph
nodes were positive, because this would denote M1la
disease (metastasis in the celiac lymph nodes if the
tumor was located in the lower thoracic esophagus),
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TABLE 1

Definitions from the TNM Classification System for Esophageal
Carcinoma according to American Joint Committee on Cancer
Guidelines®

TNM

classification ~ Definition

X Tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades submucosa or lamina propria

Tla Tumor invades lamina propria

Tib Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

NX Regional lymph nodes cannot be assessed

NO No regional lymph nodes involved

N1 Regional lymph nodes present

MX Distant metastasis cannot be assessed

MO No distant metastasis

Mla Metastasis in the celiac lymph nodes if the tumor is in the lower
one-third of the esophagus

Mla Metastasis in the cervical lymph nodes if the tumor is in the upper
one-third of the esophagus

M1b Nonregional lymph nodes and/ or other distant metastasis

2 See Fleming et al?

TABLE 2

Endoscopic Ultrasound Criteria for the Assessment of Lymph Nodes®
Criteria Benign Malignant
Size (width) <10 mm > 10 mm
Shape Elongated Round
Border Irregular Smooth
Echogenicity Hyperechoic Hypoechoic

2 See Bhutani et al.'! and Catalano et al.'?

and patients with metastatic disease were not in-
cluded in this study.

Resected surgical specimens and endoscopic bi-
opsies were analyzed by an experienced gastrointesti-
nal oncopathologist at our institution. Tumors were
staged according to the AJCC TNM classification sys-
tem.? If no tumor cells were seen in the specimen,
then the tumor was classified as pTO0. Similarly, if no
tumor cells were seen in the lymph node obtained
from the surgical specimen, then the N classification
was pNO. The extent of CRT effects seen within the
esophagus on histologic examination was also noted.
No standardized reporting system was used to docu-
ment these CRT effects, but the depth of their involve-
ment into the esophageal wall was recorded.

The overall accuracy of EUS tumor staging and
restaging was calculated and compared with the gold

TABLE 3
Definition of Group Staging for Esophageal Carcinoma in Accordance
with American Joint Committee on Cancer Guidelines®

Stage T N M
grouping classification classification classification
Stage 0 Tis NO MO
Stage [ T1 NO Mo
Stage ITA T2 NO Mo
T3 NO Mo
Stage IIB T1 N1 Mo
T2 N1 Mo
Stage I1I T3 N1 Mo
T4 N1 Mo
Stage IV Any T Any N M1
Stage IVA Any T Any N Mla
Stage IVB Any T Any N M1b

2 See Fleming et al?

standard of surgical pathology. Standard descriptive
statistics were calculated to summarize the procedure,
including the proportion of patients correctly classi-
fied with respect to T classification, N classification,
and both T and N classification.

RESULTS

All 83 patients identified underwent neoadjuvant CRT
and surgical resection. There were 77 male patients,
and the mean patient age was 59 years. Initial TNM
classification® and group staging by EUS prior to CRT
were as follows: TONOMO, 0 patients (no evidence of
primary tumor, no regional lymphadenopathy, and no
distant metastases; Stage 0); TINOMO, 0 patients (tu-
mor invading into the esophageal lamina propria or
submucosa, no regional lymphadenopathy, and no
distant metastases; Stage I); TIN1IMO, 2 patients (tu-
mor invading into the esophageal lamina propria or
submucosa, regional lymphadenopathy present, and
no distant metastases; Stage 1IB); T2NOMO, 8 patients
(tumor invading into the esophageal muscularis pro-
pria, no regional lymphadenopathy, and no distant
metastases; Stage IIA); T2N1MO, 4 patients (tumor
invading into the esophageal muscularis propria, re-
gional lymphadenopathy present, and no distant me-
tastases; Stage IIB); T3NOMO, 17 patients (tumor in-
vading into the esophageal adventitia, no regional
lymphadenopathy, and no distant metastases; Stage
ITA); T3NIMO, 46 patients (tumor invading into the
esophageal adventitia, regional lymphadenopathy
present, and no distant metastases; Stage III); and
T4NOMO, 1 patient (tumor invading into structures
adjacent to the esophagus, no regional lymphadenop-
athy, and no distant metastases; Stage III). An initial
EUS examination was not performed in five patients.



TABLE 4
Comparison of Restaging Endoscopic Ultrasound Results
and Surgical Pathology by T Classification®

Restaging
EUST
classification

Surgical T classification (no.)

To T1 T2 T3 T4

To
T1
T2
T3
T4
X

0
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—

—_— o Ul Ul W N
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>
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EUS: endoscopic ultrasound.
2 This table includes the surgical T classification for patients with TX disease.

Staging for those five patients was accomplished with
CT scans, which revealed only locoregional disease.
EUS restaging was performed in all 83 patients after
CRT. Tumors were downstaged in 34 patients (41%),
unchanged in 34 patients (41%), and upstaged in 10
patients (12%) by EUS. Table 4 shows that the T clas-
sification was assessed correctly by EUS in 22 patients
(29%). The proportion of individual T classifications
by EUS that were correct were 0% for TO tumors, 19%
for T1 tumors, 27% for T2 tumors, 52% for T3 tumors,
and 0% for T4 tumors when comparing results from
the EUS restaging examination with the findings at
surgical pathology. Nineteen of 83 patients (25%) were
assigned the correct group stage by restaging EUS, 42
patients (55%) were over staged, and 15 patients (20%)
were under staged (see Table 5). The remaining 7 of 83
patients were classified with TX tumors. This repre-
sented treatment effects; and, at the time of the EUS
examination, the endosonographer felt that changes
within the wall were secondary to CRT effects rather
than residual tumor, to the extent that a true T clas-
sification could not be assigned to the tumor. These
seven patients were not included in the final analysis
comparing restaging EUS results with surgical pathol-
ogy results, but they were studied separately with
close attention to the assessment made by the pathol-
ogist regarding the degree of treatment effects within
the surgical specimen. The outcomes of patients with
TX tumors are listed in Table 5. In three patients, there
was no tumor present. In the other 4 patients the T
classification ranged from T2 to T3, and 1 patient had
N1 disease.

Ninteen of 22 patients who had no residual tumor
at surgical staging (22 of 83 patients) were over staged
by the restaging EUS examination. The other three
patients were classified with TX tumors. Of those 19
patients, 10 patients had T2 tumors, 8 patients had T3
tumors, and 1 patient had a T4 tumor. Of 15 patients
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who were under staged by the restaging EUS exami-
nation, none were deemed unresectable, but their tu-
mors clearly were larger at the time of resection com-
pared with their size during the EUS examination. One
patient had TONIMO disease (no evidence of tumor,
regional lymphadenopathy present, and no distant
metastases; Stage IIB) according to the final pathology
results. For this patient, the initial classification was
T3N1MO; and, at the restaging EUS examination after
CRT, it was T2N1MO.

Table 6 shows the accuracy of the restaging EUS
examination for predicting the N classification of the
tumor. N classification was assessed correctly by EUS
in 41 patients (49%). The sensitivity of EUS for N
classification was 48% for NO disease and 52% for N1
disease.

After CRT, an EGD was performed concurrently
with the restaging EUS examination. We evaluated the
utility of post-CRT EGD with biopsy to reassess the
presence of esophageal carcinoma. Biopsies were per-
formed in 70 of 83 patients. Of these, adenocarcinoma
was detected in only 15 patients; and 12 of those 15
patients had true-positive surgical pathology results.
In the three patients who had false-positive biopsy
results, the restaging EUS examination had indicated
the presence of tumor (T4N1MO, T2N1MO, and
T2NOMO). Therefore, combining EGD and EUS had
little impact on overall accuracy. In the remaining 56
patients, the biopsies did not reveal any evidence of
malignancy. In those biopsies, the findings ranged
from ulceration to treatment effects and granulation
tissue. Among those 56 patients, adenocarcinoma was
found in 46 patients at final surgical pathology. There
were only 10 patients who truly had negative biopsy
results compared with the surgical pathology results.
Therefore, post-CRT biopsies had a poor sensitivity
and negative predictive value. The sensitivity of EGD
and biopsy in detecting residual disease compared
with postsurgical pathology was 9 of 62 tumors (15%),
and the specificity was 16 of 21 tumors (76%). The
negative predictive value was 9 of 14 tumors (64%),
and the positive predictive value was 16 of 69 tumors
(23%).

DISCUSSION

The objective of the current study was to demonstrate
whether EUS could restage esophageal adenocarci-
noma accurately after CRT compared with surgical
findings. It is clear from the results that EUS does not
retain its accuracy, and it should be regarded as an
unreliable tool for the purpose of restaging esophageal
adenocarcinoma. In our review, it was found that nei-
ther the T classifications nor the N classifications de-
termined by EUS after CRT were accurate. The overall
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TABLE 5

Breakdown of Restaged Endoscopic Ultrasound Results in Relation to Each Stage and the Corresponding Findings at Surgical Pathology®

Post-CRT EUS No. of

TNM classification patients Group stage Surgical pathology, TNM classification (no.) A B C

TONOMO 2 Stage 0 TINOMO (1), TINIMO (1) 0 0 2

TINOMO 2 Stage [ T3N1MO (1), TINOMO (1) 0 1 1

T2NOMO 17 Stage ITA TONOMO (7), TINOMO (3), T3NOMO (4), TSNIMO (2), T3NIM1 (1) 10 4 3

T3NOMO 13 Stage IIA TONOMO (1), TINOMO (2), TINIMO (1), T2N1MO (1), T3NOMO (3), 3 7
T3NIMO (3), TONOM1(1), T3NIMLI (1)

TINIMO 2 Stage IIB TINOMO (1), TINIMO (1) 1 1 0

T2N1IMO 13 Stage 1IB TONOMO (3), TINOMO (1), T2NOMO (2), T3SNOMO (3), TONIMO (1), 9 3 1
TINIMO (1), T2NIMO (1), T3NIMO (1)

TONIMO 1 Stage IIB T2NOMO (1) 1 0 0

T3NIMO 23 Stage III TONOMO (7), TINOMO (1), T2NOMO (5), T3SNOMO (2), TANIMO (1), 15 7 1
T3NIMO (6), T3NIM1 (1)

T4NIMO 2 Stage I1I TONOMO (1), T3NOMO (1) 2 0 0

T3NOM1 1 Stage IV TINOMO (1) 1 0 0

TXNO 5 - TONOMO (2), TSNOMO (1), TINOML1 (1), T3NIML1 (1) - - -

TXN1 2 — TONOMO (1), T2NOMO (1) — — —

CRT: chemoradiation therapy; EUS: endoscopic ultrasound.

#The numbers in column A represent results that were overstaged by EUS in relation to surgical pathology, the numbers in column B represent results that were staged correctly by EUS, and the numbers in column

C are results that were understaged by EUS.

TABLE 6
Comparison of Restaged Endoscopic Ultrasound Results and Surgical
Pathology Results by N Classification

Posttreatment Pathologic N classification: No. (%)
EUSN

classification NO N1

NO 28 (48) 12 (48)
N1 30 (52) 13 (52)

EUS: endoscopic ultrasound.

accuracy of the T classification for determining the
response of esophageal carcinoma to CRT was 29%.
This finding is similar to that found in other studies.®®

The inaccuracy of restaging EUS is highlighted
further by the finding that EUS could not predict
pathologic TONOMO disease in 22 patients, which is
disconcerting, especially because 10 of those patients
were classified with T2 tumors, and 8 patients were
classified with T3 tumors. Why is there such a discrep-
ancy between histology and EUS imaging? The reason
for this discrepancy is related to the changes that
chemotherapy and radiation have on the intrawall
layers of the esophagus: changes that EUS imaging is
not sensitive enough to distinguish from viable tumor.
Such changes involve inflammation and fibrosis,
which lead to image artifacts on EUS.'® Of the 22
patients who had pTONOMO disease, all but 1 had
pathology reports indicating that there were severe
treatment effects. Treatment effects typically were re-

ported as ulceration, chronic inflammation, fibrosis,
or vascular involvement that extended anywhere from
the mucosa to the adventitia. In the seven patients
who were classified with TX tumors, the pathologist
confirmed that there were severe treatment effects,
with ulceration and fibrosis in five patients and with
adenocarcinoma present in two of those five patients.
In the other two patients, no treatment effects were
reported, but adenocarcinoma was found at the level
of the adventitia in both patients. Therefore, EUS
clearly has difficulty in differentiating neoplastic in-
volvement from inflammation and fibrosis. Con-
versely, 3 patients were classified with TO tumors at
the restaging EUS examination but were reclassified
with T1 or T2 tumors at surgery. Again, this is discon-
certing, in that the restaging EUS examination docu-
mented no disease or even treatment effects, but there
was obvious disease in the surgical specimen. In these
three patients, the pathologist did not note any
changes consistent with treatment effects within the
specimen.

The differentiation of muscularis propria involve-
ment alone (T2 classification) from invasion through
the muscularis propria into the adventitia (T3 classi-
fication) can be subtle and difficult with EUS.'* EUS is
least accurate in identifying true T2 tumors. A T2
tumor can extend to the very boundary of the muscu-
laris propria, whereas a T3 tumor only needs to cross
this boundary into the subadventitia to become a
non-T2 tumor.'® This difference occurs over a very
short distance and can lead to the over classification of



T2 tumors and the under classification of T3 tumors.
This differentiation is made even more difficult after
CRT because of the resultant peritumor inflammation
and fibrosis, which can distort the intrawall layers of
the esophagus. The impact on restaging is that true T2
tumors may be over classified, because adventitial
involvement may be seen that, in fact, represents only
inflammatory changes, whereas what are believed to
be T3 tumors actually may be only T2 tumors that
were classified as T3 because of scarring from radia-
tion (rather than tumor) in the adventitia layer.” In our
study, the sensitivity of EUS in determining the correct
T classification was only 27% for T2 tumors and 52%
for T3 tumors.

In this study, we wanted to reevaluate the useful-
ness of the TNM classification system?® as the primary
tool for documenting tumor changes after therapy.
The conclusions of this study, however, are similar to
the results reported previously.'»'® Laterza et al.
found that the overall accuracy of restaging EUS after
CRT was poor, similar to what we found in the current
study. The majority of patients in their study also were
over staged during the restaging EUS examination,
similar to our patients, especially in patients who
achieved a complete response and in patients who
had minimal disease.'”'® Some studies have advo-
cated defining the tumor by its size and cross-sec-
tional area, rather than using the TNM classification
system, as the primary means for following tumor
response to therapy. Isenberg et al. concluded that
EUS after CRT was not accurate when using the TNM
classification system but found that, if the maximal
cross-sectional area was measured and followed, then
this proved to be more useful.'® A response to therapy
was defined as a reduction of cross-sectional area by
50%, and this was validated by Chak and colleagues,
who also showed a survival benefit for patients who
achieved this level of response.'®'®?° Bowrey et al.
evaluated a similar group of patients and found the
same inaccuracies and unreliability of EUS for restag-
ing esophageal carcinoma after CRT that we found.
Their conclusion was to use the maximum tumor
depth, in millimeters, as the measure to follow when
monitoring response to CRT.*!

In the current study, EUS-guided FNA (EUS-FNA)
was not used in the staging of malignant appearing
lymph nodes, although its usefulness has been estab-
lished.'! EUS can recognize changes in the echogenic-
ity and anatomy of lymph nodes, but this is not always
enough. Unless the malignant component in the
lymph node causes significant inflammation, low lev-
els of tumor burden within a lymph node will go
undetected. This can hinder the accuracy of EUS for
initial staging and restaging. We could have increased
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the strength of this study by performing EUS-FNA of
suspected lymph nodes after CRT to see whether any
tumor cells still were present. In our study, N classifi-
cation was assessed correctly by EUS in only 41 of 83
patients. The sensitivity of EUS was 48% for detecting
a true NO lymph node and 52% for detecting an N1
lymph node. EUS-FNA of nonregional or distant
lymph nodes was evaluated by Giovannini et al., who
showed there is an advantage to performing this pro-
cedure, because it increases the accuracy of staging.?!
Our inclination is to use EUS-FNA on a lymph node
only when the information gained truly will affect the
management of the patient, and not when it will affect
only their prognosis, likelihood of responding to ther-
apy, or outcome. Typically, all patients classified with
TIN1IMO, T2NOMO, T2N1MO, T3NOMO, T3NIMO,
T4NOMO, or TAN1IMO disease (Stages IIA through III)
will be treated the same in terms of receiving neoad-
juvant therapy prior to undergoing surgery if their
disease is deemed resectable. Patients who are classi-
fied with TINO disease will tend to go directly to
surgery. The only scenario in which lymph node status
truly is important is in ruling in or ruling out meta-
static disease. Because, in our group of patients, tu-
mors were located either in the distal esophagus or in
the GEJ, the most important factor was whether the
celiac lymph nodes were involved. According to the
AJCC criteria, a patient is deemed to have metastatic
disease if the tumor is confined to the thoracic esoph-
agus, if it does not cross the GEJ, and if the celiac
lymph nodes are positive. However, if the tumor in-
volves and crosses the GEJ, and if the celiac lymph
nodes are positive, then, according to our interpreta-
tion, this still would be locoregional disease. EUS-
FNA, therefore, should be performed when there is a
suspicious appearing celiac lymph node and the tu-
mor is confined to the esophagus. Determining celiac
lymph node positivity by EUS-FNA may not always be
necessary, even given this scenario, if the endosono-
graphic appearance of the lymph node is strongly
suggestive of malignant involvement and meets estab-
lished criteria for predicting positivity.!' Another fac-
tor to consider prior to performing EUS-FNA of a
lymph node is to ensure that the path of the needle
does not pass through the primary tumor itself,
because this will contaminate the results. In all 83
patients in the current study, there was no scenario
that lent itself to absolutely requiring an EUS-FNA
performed on a lymph node.

In the current study, we included only patients
with esophageal adenocarcinoma and not patients
with SCC. It is unlikely that excluding patients with
SCC had any significant effect on the outcome of this
study, because it was reported previously that the
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accuracy of EUS in restaging such patients after CRT
was as unreliable as it is for patients with adenocarci-
noma.'’

The time between completing CRT and perform-
ing the restaging examination was not standardized.
Although all examinations were performed after at
least 10 days, it is unclear whether there should have
been a longer interval to allow some of the effects of
the acute inflammatory effects of CRT within the
esophageal wall to dissipate prior to performing the
restaging EUS examination. There are no clear guide-
lines or indications regarding the optimal interval be-
tween the end of therapy and performing the restaging
EUS examination.

Where does this leave EUS as an imaging modality
after CRT? Although we found that EUS may not be
accurate for restaging esophageal adenocarcinoma,
others found that it was very useful for detecting dis-
ease recurrences at the surgical anastomosis after pa-
tients underwent esophageal resection.® Clearly, the
immediate treatment effect has a deleterious effect on
EUS imaging; however, once sufficient time is given
for such changes to resolve, then EUS appears to re-
gain its usefulness. In a study by Catalano et al., it was
found that EUS was more sensitive than upper endos-
copy and CT scans for the evaluation of disease recur-
rence in patients with esophageal carcinoma.?” In a
similar study by Fockens et al., EUS was performed at
6-month intervals after patients underwent resection
for carcinoma of the esophagus and the gastric cardia:
Those authors found that EUS was accurate in the
early detection of locoregional recurrent disease.?

The results of the current study suggest that re-
staging esophageal adenocarcinoma with EUS using
the standard T classification and N classification cri-
teria was not accurate or reliable after CRT. At our
institution, a restaging EUS examination after CRT for
esophageal carcinoma still is requested, which sug-
gests that knowing the tumor response to CRT is de-
sirable. With improved imaging of the esophageal wall
either with echoendoscopes that have higher resolu-
tion capabilities or with modalities such as optical
coherence tomography,® this study should be re-
peated to reexamine the data and the outcomes.
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