PERSPECTIVE

T1 esophageal cancer, request an endoscopic mucosal resection (EMR)

for in-depth review
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ABSTRACT

Endoscopic management of superficial esophageal adenocarcinoma has gained wider acceptance with the growing

literature on its efficacy. Patient selection is critical in deciding who should be a candidate for surgery or endoscopy in the

management of T'1 esophageal cancer. This article discusses the key role EMR plays in the diagnostic evaluation.
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Esophageal adenocarcinoma (EAC) has seen a dramatic
increase in Europe, Australia and the United States over the
last 30-40 years, whereas the rates of squamous cell cancer of
the esophagus has remained relatively stable or decreasing in
Western countries (1-3). In 2013, it is estimated that there will
be 17,990 new diagnoses of esophageal cancer in the United
States, with 15,210 patients who will die from this disease (4).
In the United Kingdom and the United States, adenocarcinoma
has become the dominant histologic form of cancer in the
esophagus (5). Twenty percent of all EAC in the United States
is early stage (T1) with disease confined to the mucosa or
submucosa (6,7). Traditionally surgery has been the standard of
care for early stage EAC. However, there is substantial morbidity
(30-50%) associated with esophagectomies (8,9). In addition
in-hospital mortality rates can be high as 8% in low-volume
hospitals compared to 2-3% in high-volume institutions (10).
A less invasive alternative to surgery for early stage EAC is
endoscopic resection and ablation.

In early stage EAC the risk of lymph node metastasis
correlates to the depth of involvement of the cancer (11). A
large retrospective review of 126 T1 EAC, of which 75 were T1la
and 51 T1b, revealed lymph node metastasis of 1.3% and 22%
respectively (12). A more comprehensive subclassification of
early esophageal cancer has been proposed with mucosal disease

and submucosal disease divided into three categories respectively
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(m1-3, and sm1-3) based on depth of invasion (11,13). Data on
superficial squamous cell cancer of the esophagus (SCCA) have
shown that m3 cancer, or disease extending to the muscularis
propria has upwards of 6% risk of LN metastasis (11). Additional
characteristics which impact the risk of lymph node metastasis
include lymphovascular invasion, size of the tumor, and the
degree of tumor differentiation (11,12,14). Given the low
risk of lymph node metastasis in mucosal disease, endoscopic
management of early stage EAC is limited to disease confined to
the mucosa (T1a).

Data on the efficacy of endoscopic therapy in early EAC is
limited to case series with short follow-up duration. At present
there is no randomized controlled trial comparing the outcomes
between endoscopic therapy and surgery in the management
of early stage EAC. Given the inherent challenge in trying to
randomize between two radically different treatments, such
a study will be difficult to accomplish. Current literature
suggests that in appropriately selected patients with early
stage EAC, endoscopic management does have comparable
outcomes to surgery with fewer complications, but a higher
rate of recurrence (15,16). A large retrospective cohort study
which evaluated endoscopic resection in combination with
photodynamic therapy compared to surgery showed comparable
survival in patients with T1a EAC in Barrett’s esophagus
(BE) (15). A second study examining endoscopic resection
in combination with argon plasama coagulation of remaining
non-dysplastic BE compared to transthoracic resection with
2-field lymphadenectomy in T1a EAC, showed similar rates of
complete remission (16). The surgical group did have a higher
morbidity and mortality, whereas the endoscopy group had a
higher rate of metachronous lesions which were managed by
endoscopy (16). There is emerging data showing that pT1b EAC
with favorable characteristics (sm1, well-to-moderate tumor
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Figure 1. Three pictures of a multiband mucosectomy. A. shows Barrett’s esophagus with intramucosal cancer. The lesion was circumferentially

outlined by argon plamsa coagulation; B. a multiband mucosectomy cap is used to create a pseudopoly; C. shows complete resection of the lesion.

differentiation and no lymphovascular invasion) maybe potential
candidates for endoscopic therapy for curative intent (17,18).
With increasing data on the efficacy of endoluminal therapies,
endoscopic resection and ablation have gained wider acceptance
as an alternative to surgery in the management of early EAC (19).
The key challenge for physicians is determining which patients
are appropriate candidates for endoscopic therapy.

Endoscopic ultrasound (EUS) is an integral component in
the locoregional staging of esophageal cancer. The overall T-stage
accuracy of EUS improves with increase depth of invasion,
with the highest accuracy seen in T4 tumors (88-100%) (20),
however, there has been controversy surrounding the accuracy of
EUS in the evaluation of early EAC. A meta-analysis of 12 studies
showed that in comparison with surgical or endoscopic mucosal
resection (EMR) pathology, EUS had T-stage concordance
of only 65% in early EAC (21). A recent larger meta-analysis
encompassing 19 studies with a total of 1,019 patients including
EUS with radial probes and higher frequency mini-probes,
showed EUS to have overall good accuracy in staging T1a and
T1b esophageal cancers with area under the curve >0.93 (22).
Given the variable range on the accuracy of EUS in early EAC,
the role of EUS in the clinical decision making in early EAC has
been questioned.

A retrospective study of 131 patients evaluated if EUS changed
the management approach of patients with early EAC (23). In
this study 105 of the 131 patients had an unremarkable EUS.
After EMR 17 patients were found to have submucosal invasion,
2 patients with positive deep resection margins and 6 with poorly
differentiated cancer and/or lymphovascular invasion. Despite
a normal EUS, after EMR, 25 out of the 105 patients had risk
factors for lymph node metastasis that would have been missed
without the corresponding histology. This study highlights the
potential risk of “under-treatment”. Conversely in the 26 patients
who had an EUS suggestive of submucosal invasion or lymph
node metastasis, EMR revealed no risk factors for lymph node
metastasis in 10 of these patients. Referral to surgery based on
the EUS findings would have subjected these patients to “over-

treatment”. In this series of patients with early EAC, EUS had no
clinical impact on patient management.

EMR has grown in importance in the management of early EAC
as both a diagnostic and therapeutic modality (Figure 1). A large
single center study examining complete Barrett’s eradication
EMR (CBE-EMR) for the management of BE with high grade
dysplasia (HGD) and intramucosal cancer (IM) for curative
intent reinforces the importance of EMR in early EAC (24).
In this study a total of 49 patients with biopsy confirmed BE
with HGD/IM underwent CBE-EMR for a total of 106 EMR
sessions. Overall 32 patients were able to complete CBE-EMR
and on surveillance 31 of 32 (96.9%) had normal squamous
epithelium. In the pathologic comparison of the pre-EMR
biopsy and the CBE-EMR, there was a 45% change in the final
pathologic stage. 14% of patients were upstaged and an additional
31% were down staged. The upstaging of disease was likely due
to the limited depth of the biopsy specimens whereas the down
staging was attributable to the complete removal of the HGD/
IM foci with biopsies. Furthermore, four patients were found to
have advanced disease, two with submucosal invasion and two
with lymphovascular invasion, requiring a referral to surgery. In
this study, EMR provided accurate staging data in addition to
providing information which affected patient management.

EMR as an endoscopic technique has been around for
more than 20 years. It was initially described by Inoue using a
cap technique for resection of early neoplastic lesions (25). A
transparent cap with a circumferential rim where a diathermic
snare can be loaded is fixed to the tip of the endoscope. After
the neoplastic lesion is identified, the border of the lesion is
marked with APC probe. Then saline is injected at the base of
the lesion, providing a lift. Methylene blue can also be added to
the saline solution to help differentiate the submucosa from the
muscle layer. Next, the marked lesion is sucked into the distal
attachment and the snare is used to grasp and ligate the lesion
with electrocautery. En-bloc resection of up to 20 mm can be
achieved with the cap technique.

An alternative to the EMR technique is the use of a reusable
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variceal band ligating device attached to the tip of the endoscope.
The neoplastic lesion is sucked into the ligation cap, and then a
rubber band is applied creating a pseudopolyp. The endoscope
is withdrawn and the band ligating device is disassembled and
standard polypectomy is performed on the pseudopolyp. With
this technique submucosal injection of saline is not necessary.

A prospective randomized trial examined these two techniques
in 72 patients with early EAC who underwent 100 endoscopic
resections (26). Fifty endoscopic resections were performed
with the cap technique with prior submucosal injection of a
dilute saline solution of epinephrine, and 50 resections were
performed with a “suck-and-ligate” device without prior
submucosal injection. Both techniques were safe with no severe
complications and only a minor case of bleeding in each group.
With regards to size of the resected specimen, there was no
statistically significant difference between the cap group and the
ligation group (15.7 mm x 10.7 mm versus 16.4 mm x 11 mm).

Recently, EMR with the band ligating device has been
supplanted by multiband mucosectomy (MBM). MBM uses a
modified variceal band ligator containing six bands and allows
passage of a snare through the biopsy channel of the endoscope.
Up to six resections can be performed without the need to
remove the endoscope between banding and polypectomy. A
prospective study of MBM in 170 patients who underwent a total
of 243 MBM procedures, with 1,060 resections demonstrated
the safety and efficacy of this technique (27). Complete
endoscopic resection was achieved in 91% of focal lesions. There
were no perforations and delayed bleeding occurred in 2% of
patients, all of whom were managed by endoscopy. A multicenter
randomized control trial comparing endoscopic resection-cap
technique and MBM for piecemeal endoscopic resection of early
Barrett’s neoplasia found procedure time (34 vs. S0 min) and cost
was significantly cheaper (euro 240 vs. euro 322) with MBM (28).
MBM did result in smaller resection specimens than endoscopic
resection-cap technique (18 mm x 13 mm vs. 20 mm X 15 mm),
however, this was felt to be clinically insignificant as the depth of
resection of both techniques were the same.

As the role of therapeutic endoscopy expands into the
realm of early EAC, accurate staging is of utmost importance.
Overestimating the T-stage may subject patients to surgery
with high morbidity and a considerable mortality rate when it
may have been managed by endoscopy. Underestimation of the
T-stage may lead to insufficient treatment by endoscopy with
potential lymph node metastasis being left untreated. EUS has
played a significant role in the staging of EAC, however, EUS
cannot definitively discriminate between mucosal and submucosal
disease in early EAC. On the other hand, EMR is an established
endoscopic technique, with a good safety profile. An EMR can
provide clear detail on the depth of invasion in early EAC and
further sub classify the disease (m1-3 and sm1-3). In addition, the
histologic correlate from the EMR provides valuable information

regarding risk factors for lymph node metastasis. For T1 EAC,
EMR should be the final diagnostic step in determining whether
a patient should undergo surgery or endoscopic therapy.
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