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Background: Sentinel lymph nodes (SLNs) have been used to predict regional lymph node metastasis in
patients with melanoma and breast cancer. However, the validity of the SLN hypothesis is still controversial
for oesophageal cancer. We performed this meta-analysis to evaluate the feasibility and accuracy of radio-
guided SLN mapping for oesophageal cancer.

Methods: A systematic search was conducted using MEDLINE, PubMed, EMBASE, Current Contents
Connect, Cochrane library, Google scholar, Science Direct, and Web of Science. Original data was
abstracted from each study and used to calculate a pooled event rates and 95% confidence interval (95% CI).
Results: The search identified 23 relevant articles. The overall detection rate was 0.93 (95% CI: 0.894-
0.950), sensitivity 0.87 (95% CI: 0.811-0.908), negative predictive value 0.77 (95% CI: 0.568-0.890) and the
accuracy was 0.88 (95% CI: 0.817-0.921). In the adenocarcinoma cohort, detection rate was 0.98 (95% CI:
0.923-0.992), sensitivity 0.84 (95% CI: 0.743-0.911) and the accuracy was 0.87(95% CI: 0.796-0.913). In the
squamous cell carcinoma group, detection rate was 0.89 (95% CI: 00.792-0.943), sensitivity 0.91 (95% CI:
0.754-0.972) and the accuracy was 0.84 (95% CI: 0.732-0.914).

Conclusions: It is possible to identify and obtain a SLN before neoadjuvant therapy in oesophageal cancer.
However, further work is needed to optimize radiocolloid type, refine the technique and develop a quick and
accurate way to determine SLN status intraoperatively. This technique has to be further evaluated before it

can be applied widely.
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Introduction cancer incidence and mortality have been increasing among

. . . white men, stable among white women, and decreasing in
The incidence and mortality from cancer of all types in the ’ & ’ &

United States has decreased during the 1991-2006 timeframe (1).
However, the opposite is true for oesophageal cancer. Its

black men and women (3). It is projected that there will be
16,470 new patients diagnosed with oesophageal cancer and
14,280 deaths from it in 2008 (1).

incidence and mortality continue to rise. In 2010, estimated ] ) )
Oesophageal cancer surgery is one of the most invasive

new cases of oesophageal cancer number 16,640 in the

United States, while deaths total 14,500 (1). The United
States has seen an average increase of 20.6% per year in the
incidence of adenocarcinoma of the oesophagus since that
time (2). This translates into a 463% and 335% increased
incidence in white males and females, respectively, between
1975 and 2004. Adenocarcinoma now accounts for 58% of all
oesophageal cancers in the United States. Total oesophageal
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types of gastrointestinal (GI) tract surgery. Due to the
recent developments in lymph node metastasis diagnosis,
endoscopic mucosal resection and less invasive surgery with
thoracoscopic and laparoscopic technique has been possible
in early-stage disease. However, because the sites of lymph
node metastases are distributed extensively, it is sometimes
difficult to focus on the removal of specific lymph nodes,
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even in superficial oesophageal cancer. The “fear” for the
invisible micro metastasis prompted surgeons to perform
more aggressive resections with lymphadenectomy to control
the disease locally. Given this background, the concept of
the sentinel lymph node (SLN), intraoperative lymphatic
mapping and sentinel lymphadenectomy appears attractive.

Many studies have validated the sentinel node concept
for cutaneous melanoma (4) and breast carcinoma (5,6).
The dramatic impact of sentinel node biopsy on clinical
practice, most notably for breast carcinoma, has led to
recent successful attempts to extrapolate these techniques
to other solid tumours including those of the GI tract
(7,8). The SLN concept has revolutionized the approach
to the surgical staging of both melanoma and breast cancer,
and these techniques can benefit patients by avoiding
various complications that may result from unnecessary
prophylactic radical lymph node dissection in cases of
negative SLNs for cancer metastasis. The basic technique
used for SLN mapping involves injecting a tracer around
the tumour and then following it to where it reaches the
first drainage lymph node downstream from the tumour. In
other words, the method simply entails the use of tracers
and their respective detection devices.

Lymph node metastasis is not a rare event in oesophageal
cancer, and the incidence of lymph node metastasis, even
in pT1b tumours, reaches 45% (9). The other specific
characteristics of oesophageal cancer is multidirectional
lymphatic flow from the primary lesion, and the wide
spread and random patterns of lymph node metastasis
from cervical to abdominal areas. Actually, anatomic skip
metastases to the second or third compartment of regional
lymph nodes were found in 50% to 60% of oesophageal
cancer (9). Based on these clinical observations, extended
radical oesophagectomy with 3-field lymph node dissection
has become recognized as a standard procedure in Japan,
even for clinically node-negative cases (9,10). However,
the oesophagectomy with 3-field lymph node dissection
is one of the most invasive procedures in GI surgeries. A
significant increase of morbidity and mortality after the
invasive procedures has been reported (11).

The aim of this meta-analysis was to evaluate the
feasibility, reliability, sensitivity and accuracy of sentinel
node biopsy for adenocarcinoma, squamous cell carcinoma

of the oesophagus.

Methods

Study protocol

We followed the Preferred Reporting Items for Systematic
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reviews and Meta-Analyses PRISMA guidelines where
possible in performing our systematic review (12). We
performed a systematic search through MEDLINE (from
1950), PubMed (from 1946), EMBASE (from 1949),
Current Contents Connect (from 1998), Cochrane library,
Google scholar, Science Direct, and Web of Science to
August 2013. The search terms included “Oesophageal
cancer” AND “Sentinel Lymph Node Biopsy”, which were
searched as text word and as exploded medical subject
headings where possible. No language restrictions were used
in either the search or study selection. The reference lists of
relevant articles were also searched for appropriate studies.
A search for unpublished literature was not performed.

Study selection

We included studies that met the following inclusion
criteria:
e Studies identifying the population of patients with
oesophageal cancer who underwent SLN biopsy;
e Studies that reported sensitivity, negative predictive
value and other parameters.

Data extraction

We performed the data extraction using a standardized
data extraction form, collecting information on the
publication year, study design, number of cases, total sample
size, population type, country, continent, mean age and
clinical data. The event rate and confidence intervals were
calculated.

Statistical analysis

Pooled event rate and 95% confidence intervals were
calculated using a random effects model (13). We tested
heterogeneity with Cochran’s Q statistic, with P<0.10
indicating heterogeneity, and quantified the degree of
heterogeneity using the I’ statistic, which represents the
percentage of the total variability across studies which
is due to heterogeneity. I’ values of 25%, 50% and 75%
corresponded to low, moderate and high degrees of
heterogeneity respectively (14). The quantified publication
bias using the Egger’s regression model (15), with the effect
of bias assessed using the fail-safe number method. The fail-
safe number was the number of studies that we would need
to have missed for our observed result to be nullified to
statistical non-significance at the P<0.05 level. Publication
bias is generally regarded as a concern if the fail-safe
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Potentially relevant studies identified number is less than 5n+10, with n being the number of
and screened for retrieval (n=452) studies included in the meta-analysis (16). All analyses were

performed with Comprehensive Meta-analysis (version 2.0),

Biostat, Englwood, NJ, USA [2005].
= Studies excluded, editorials,

" reviews (n=429)

Results
A
Sueles mEireved G e desies The original search strategy retrieved studies (Figure I). The
evaluation (n=23) abstracts were reviewed and after applying the inclusion

and exclusion criteria, articles were selected for full-text
evaluation. Of the articles selected, only 22 met full criteria

Studies excluded for analysis and are summarised in Tuble 1. The years of

(n=0) publication ranged from 2002 to 2011.
Y
Studies included in final analysis Event rates
(n=23)
Definitions of various parameters and selection criteria
Figure 1 Flow of included studies. of patients undergoing sentinel node biopsy are listed in

Author (Ref) Year Country Pathological variant Radioisotope Patients

Yasuda et al. (18) 2003 Japan SCC + ACA 99m technetium tin colloid 23

Kitagawa et al. (20) 2002 Japan SCC 99m technetium tin colloid 27

Hayashi et al. (22) 2006 Japan SCC + ACA lopamidol 12

Yuasa et al. (24) 2012 Japan ACA Indocyanine Green Fluorescence 20

Tanaka et al. (26) 2005 USA SCC Tc-99m tin colloid 1

Arima et al. (28) 2006 Japan SCC 99m technetium tin colloid 19

Kim et al. (30) 2011 Korea SCC Technetium-99m neomannosy! 23
human serum albumin

Udagawa et al. (32) 2005 Japan NA 99mTc-Tin and 99mTc-Phytate 24

Thompson et al. (34) 2011 Australia SCC + ACA 99mTc antimony colloid 16

Grotenhuis et al. (36) 2009 The Netherlands ACA Patent blue V 40

Kitagawa et al. (38) 2000 Japan SCC 99m technetium tin colloid 16
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Table 2 Definitions of various parameters

Nagaraja et al. Sentinel lymph node in oesophageal cancer

Parameters (40,41)

Formula

Detection rate of SNs

No. of the cases with detectable SNs/No. of the total cases

Negative predictive value No. of patients with true-negative node (SN + NSN)/No. of patients with true-negative node + patients

with false-negative SN
Accuracy
Sensitivity

No. of patients with positive SN + No. of patients with true-negative SN/No. of patients with an identified SN
No. of patients with true-positive SN/No. of patients with true-positive SN + patients with false-negative SN

Tables 2 and 3 respectively. The overall detection rate was
0.93 (95% CI: 0.894-0.950), sensitivity 0.87 (95% CI: 0.811-
0.908), negative predictive value 0.77 (95% CI: 0.568-0.890)
and the accuracy was 0.88 (95% CI: 0.817-0.921). In the
adenocarcinoma cohort, detection rate was 0.98 (95% CI:
0.923-0.992), sensitivity 0.84 (95% CI: 0.743-0.911) and the
accuracy was 0.87 (95% CI: 0.796-0.913). In the squamous
cell carcinoma group, detection rate was 0.89 (95% CI:
00.792-0.943), sensitivity 0.91 (95% CI: 0.754-0.972) and the
accuracy was 0.84 (95% CI: 0.732-0.914).

Heterogeneity and publication bias

The heterogeneity of outcomes has been summarized in
Tubles 4 and 5. The reason for significant heterogeneity
may be attributed to different population groups and the
variable type of SLN tracer legislated for clinical use in each
country. No publication bias was detected using the Egger’s
regression model.

Discussion

SLN mapping and biopsy was first applied to melanoma,
and was subsequently extended to breast cancer and,
more recently, to many other solid tumours including
oesophageal cancer (5,6,34,35,42-47). The SLN concept
has revolutionized the approach to the surgical staging of
both melanoma and breast cancer, and these techniques can
benefit patients by avoiding various complications that may
result from unnecessary prophylactic radical lymph node
dissection in cases of negative SLNs for cancer metastasis.
New developments in determining the sentinel node for
especially early oesophageal tumours will probably influence
operative strategies in the future.

Kuge et al. found direct lymphatic drainage from the
submucosal plexus of the oesophagus to the thoracic duct
in cadavers. Moreover, they found a long longitudinal
extension of the drainage networks of the submucosal plexus
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suggesting that this is the explanation for skip metastases
to cervical nodes (48). Especially early intramural tumours
(T1 and T?2) probably tend to drain lymph fluid into the
longitudinal networks. Therefore, isolated distant lymph
node involvement is not necessarily a sign of advanced
disease. Regional lymph nodes, on the other hand are
connected with tumours invading the extramural layers
(T3 and T4) through lymph vessels piercing through the
oesophageal wall. In this concept regional lymph nodes
would be a sign of more advanced oesophageal cancer. This
was confirmed in a retrospective study by Matsubara ez a/. (49)
In order to predict possible sites of sentinel nodes they
analysed the location of initial lymph node metastasis in
329 patients after extended oesophagectomy for squamous
cell carcinoma. Of the solely positive lymph nodes 82% was
located in the relatively distant cervico-thoracic junction
or perigastric region. When two or three positive lymph
nodes were identified they were rarely confined to the
intrathoracic lymph nodes. The authors reasoned that a
cervical and abdominal lymph node dissection prior to a
thoracotomy can predict intrathoracic node involvement
and could be a treatment strategy to prevent a thoracotomy
in poor-risk patients (49).

The use of radioactive agents and lymphoscintigraphy
to determine the lymphatic spread of oesophageal and
gastric cardia cancers is not new (37,50). In 1982 Terui er al.
already reported a series of nine patients with oesophageal
cancer in whom radioactive sulfur colloid was injected
endoscopically around the tumour to visualize mediastinal
lymph nodes (37). A total of 106 nodes were removed from
the mediastinum and nine of the 12 positive lymph nodes
were visualized on the preoperative lymphoscintigram. Of
the visualized (hot) nodes, 34.6% was positive while only
3.8% of the nonvisualized (cold) nodes were positive for
metastasis. The authors concluded that hot nodes indicate
a high percentage probability of metastatic nodes (37).
To clarify the lymphatic pathways of the (mainly lower)
oesophagus Aikou et 4l. injected radioactive colloid in the
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Table 3 When was the sentinel node biopsy done and selection criteria of patients?

Author (Ref)

Selection criteria

Bhat et al. (17)

Yasuda et al. (18)

Kato et al. (19)

Hayashi et al. (22)

Takeuchi et al. (23)
Yuasa et al. (24)

Uenosono et al. (25)

Arima et al. (28)
Bohanes et al. (29)
Kim et al. (30)

Kosugi et al. (31)

Thompson et al. (34)
Thompson et al. (35)

Grotenhuis et al. (36)

Terui et al. (37)

Prior to standard radical oesophagogastrectomy Patients with clinical or radiological evidence of metastasis,
T4 tumours, and concomitant co-morbid conditions, such as chronic obstructive pulmonary disease (with
VC <1 L, FEVI <50%); chronic renal failure (serum creatinine >3 mg/dL), were excluded from the study.
Besides, patients who had undergone neoadjuvant therapy before surgery were excluded from the study
Patients who had no apparent signs of LN metastases on preoperative imaging studies and who underwent
standard surgeries with extended LN dissections: three field dissection in patients with oesophageal cancer
Thoracic oesophageal SCCs who underwent radical oesophagectomy between January 1999 and
December 2001at the Gunma University Faculty of Medicine (Maebashi, Japan). None of these patients had
received preoperative treatment

All neoplasms were considered cT1-stage without lymph node (cNO) or distant metastasis (cMO0). The
selection criteria for endoscopic CT lymphography were localized neoplasms without multiple skip tumours,
operable superficial neoplasms without extensive neoplastic invasion to surrounding structures such as
the heart and trachea/bronchus, and no evidence of distant metastasis or lymph node metastases on
preoperative imaging studies including endoscopic ultrasonography and CT

Neoadjuvant therapy was given in Chemotherapy (Y/N) 4/71, Radiotherapy (Y/N) 0/75

Patients who had been administered preoperative chemo radiotherapy or had comorbidity with other
malignancies were excluded

Based on the TNM classification, cT1 tumours were found in 60 patients, cT2 in 31, and cT3 in 32. Apart
from these patients, neoadjuvant chemo radiation therapy (CRT) was given to 11 patients

No patients received radio- or chemotherapy before surgery

Before neoadjuvant therapy

Candidates for oesophagectomy with conventional lymph node dissection for thoracic oesophageal cancer
were consecutively enrolled. Preoperative concurrent chemo radiation therapy was given in Yes 4 (17.4), No
19 (82.6)

c¢T1NO carcinoma of the thoracic oesophagus that underwent radical oesophagectomy between March
2002 and November 2003 at the Niigata University Medical and Dental Hospital. None of these patients had
received preoperative treatment

Selected patients (T2 or greater) were treated with neoadjuvant therapy according to protocol

Preoperative clinical staging included upper gastrointestinal endoscopy, computed tomography scans (chest,
abdomen, and pelvis), PET/CT scans, endoscopic ultrasonography (if minimal stricturing), and diagnostic
laparoscopy (for gastroesophageal junction tumours). Selected patients (T2 or greater) were treated with
neoadjuvant therapy according to protocol. This consisted of two cycles of cisplatin (80 mg/m? on day 1)
and 5-FU (800 mg/m?® continuous infusion for five days) during weeks 1 and 5 of radiotherapy, plus
25 fractions of radiotherapy (over five weeks) to a total of 45 Gy. Patients underwent surgical resection 5 to
6 weeks after completion of neoadjuvant therapy

Histologically proven adenocarcinoma of the distal oesophagus or GEJ preoperatively (Siewert type | or I,
respectively) and no application of neoadjuvant chemotherapy or radiotherapy. Induction chemotherapy
or radiotherapy was given in patients with a cT4-tumor without distant metastases or in patients with
involvement of celiac trunk lymph nodes (M1a), who were not considered eligible for primary surgical
therapy. Chemotherapy or radiotherapy was performed before surgery in 30 patients; histologic examination
confirmed a squamous cell carcinoma in 20 patients; surgery for high-grade dysplasia was performed in two
patients; and a double tumour of the oesophagus led to exclusion in one patient

Five patients underwent preoperative radiotherapy

© Pioneer Bioscience Publishing Company. All rights reserved. www.thejgo.org 7 Gastrointest Oncol 2014;5(2):127-141



32 Nagaraja et al. Sentinel lymph node in oesophageal cancer

-

Parameter Sub groups Pooled event rate 95% Cl I? P value

Detection rate Overall 0.93 0.894-0.950 0.07 0.44
ACA 0.98 0.923-0.992 0.00 0.73
SCC 0.89 0.792-0.943 23.66 0.26

Negative Predictive value Overall 0.77 0.568-0.890 77.44 0.00

Radioisotopes Parameter Pooled eventrate  Lower limit ~ Upper limit

99m technetium Nano colloid Detection rate 0.94 0.90 0.97

99m technetium rhenium sulphide Accuracy 0.95 0.85 0.98

99m technetium rhenium sulphide Sensitivity 0.93 0.81 0.97

99m technetium tin colloid Detection rate 0.90 0.81 0.95

99mTc antimony colloid Accuracy 0.92 0.73 0.98

99mTc antimony colloid Sensitivity 0.98 0.84 1.00

Methylene blue Accuracy 0.86 0.66 0.95

Methylene blue Sensitivity 0.91 0.71 0.98

Patent blue V Detection rate 0.69 0.48 0.84

oesophageal submucosa in 19 patients with oesophageal
cancer (50). A lymphoscintigraphy was made afterwards.
Because they could not find a difference between the
radioisotopic uptake by cancer free and metastatic nodes
the authors argued that the technique would not have any
future role for the diagnosis of lymph node metastases (50).
The feasibility of lymphoscintigraphy of the oesophagus
was also studied in a canine model (51). After submucosal
injection of radiolabeled technetium-99m antimony sulfide
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colloid in six dogs lymph nodes were identified on nuclear
scans. The expected position of lymph nodes based on the
scans correlated with the location of the radiolabeled nodes
at anatomic dissection (51).

In a study of 16 patients with oesophageal cancer Kitagawa
et al. found that the frequency of metastatic involvement in
SLNSs was significantly higher than in non-sentinel nodes (38).
Lymph node involvement was found in only 2% of the non-
sentinel nodes. These results were confirmed in a larger
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study by Yasuda ez /. (18). In that study, however, more than
50% of the radioactive nodes were missed by the handheld
gamma probe. Lamb et 4/. who investigated the feasibility
and accuracy of the sentinel node concept in 40 patients with
oesophageal cancer (27). After routine haematoxylin-eosin
and immunohistochemical examination of each lymph node
the accuracy was 96% and only two false negative sentinel
nodes were identified. Half of the sentinel nodes for lower
oesophageal tumours were located in the mediastinum,
whereas nearly 75% of the SLNGs for gastric cardia cancers
were within the abdomen (27). Although less favourable
results have been reported as well (32), this study by Lamb
et al. has cleared the way for the first clinical applications
of the sentinel node concept in oesophageal cancer
which hopefully in the future will lead to less extensive
lymphadenectomies for patients with negative SLNs.

Instead of lymphoscintigraphy and intra-operative use of
a gamma probe after injection of a radioactive colloid other
techniques for identifying sentinel nodes have recently
been reported (52,53). Near-infrared fluorescent lymph
tracers have been tested in a pig model (53). Moreover, the
feasibility of an endoscopic computed tomography (CT)
lymphography with a new CT contrast agent (iopamidol®)
was shown in a canine model and in nine patients with
oesophageal squamous cell cancer (52). After contrast
injection into the oesophageal submucosa a CT scan
was made. With guidance of the CT lymphography all
18 preoperatively identified sentinel nodes in the patients
could be resected. Five SLNs in five different patients
contained metastases while in those patients no metastases
were found in other lymph nodes after formal two- or
three-field lymph node dissections. The technique could
also visualize lymphatic vessels connecting the tumour sites
directly to lymph nodes (52).

Kagoshima University (25) has been the largest cohort
published so far and their detection rates of SLNs were
93.3% in ¢T1, 100% in 12, 87.5% in ¢T3, and 45.5% in
CRT patients. In the 120 cases where SLNs were identified,
lymph node metastases were found in 12 patients with
cT1, 18 with ¢T2, 24 with ¢T3 tumours, and 3 with CRT.
Accuracy rate of SLN mapping was 98.2% in ¢T1, 80.6%
in ¢12, 60.7% in ¢T3, and 40% in CRT patients. Although
one false-negative case had ¢T'1 tumour, the lymph node
metastasis was detected preoperatively. Multiple studies using
a radio-guided approach to find SLNs in oesophageal cancer
have reported success rates of 85% to 100%, and accuracy
rates of 88% to 96% (19,21,23,27). Grotenhuis ez al. (36)
recognized a SLN in 98% of patients, nevertheless had an
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excessively high false negative rate of 15% and an accuracy
rate of only 85%. Likewise, Bhat ez al. (17) detected a SLN
in 81% of patients with an accuracy rate of only 75%. SLN
had a sensitivity of 85.71% in mid oesophageal tumours
and 93.33% in lower oesophageal tumours. The SLN
biopsy had sensitivity of 87.5% in the case of squamous
cell carcinoma and 92.86% in the cases of adenocarcinoma
of the oesophagus. The accuracy of the procedure for
squamous cell carcinoma and adenocarcinoma was 60% and
76.47%, respectively. In our analysis, the overall detection
rate was 0.93 (95% CI: 0.894-0.950), sensitivity 0.87 (95%
CI: 0.811-0.908), negative predictive value 0.77 (95% CI:
0.568-0.890) and the accuracy was 0.88 (95% CI: 0.817-
0.921). In the adenocarcinoma cohort, detection rate was
0.98 (95% CI: 0.923-0.992), sensitivity 0.84 (95% CI:
0.743-0.911) and the accuracy was 0.87 (95% CI: 0.796-
0.913). In the squamous cell carcinoma group, detection
rate was 0.89 (95% CI: 00.792-0.943), sensitivity 0.91 (95%
CI: 0.754-0.972) and the accuracy was 0.84 (95% CI: 0.732-
0.914).

Practical problems

Obesity contributes to bigger difficulty in patients with
surgical resection and identification of SLNs. The
oesophagus is in the posterior mediastinum, it is difficult to
recognize lymph node with dye until the mediastinal pleura
is opened. Also, in many patients with oesophageal cancer,
mediastinal lymph nodes are black due to anthracosis.
Therefore, dye method alone may not be suitable for SLN
mapping in oesophageal cancer (35). With the use of three
serial sections and immunohistochemistry on negative
SLNs, 14% (3/22) of patients were upstaged (35) and Lamb
et al. also found that 12% (3/25) of pNO patients were
upstaged following immunohistochemistry analysis (27).
The routine use of SLN biopsy in oesophageal cancer
cannot alter or limit the extent of lymphadenectomy in the
same way as is seen in breast cancer and melanoma. And in
oesophageal cancer, preoperative access to sentinel nodes
may be as invasive, and as morbid, as the operation itself.
But, if one agrees that isolated tumour cells have prognostic
significance in oesophageal cancer and are detected in
12-14% of node-negative patients using serial sections and
immunohistochemistry, then the SLN concept becomes the
only practical method of improving pathological staging (35).
So, although sentinel node biopsy has not yet been shown to
minimize the extent of lymphadenectomy, it may influence
postoperative therapy for a substantial number of patients.
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Perhaps the key drawback with SLN biopsy in
oesophageal cancer is the variety of SLN tracer authorized
for clinical use in each nation (54). The vastly diverse particle
sizes hinder wide application of the model and design of a
uniform practice. For instance, Japan’s 99mTe-tin colloid
(100 nm in size) allows for lymphoscintigraphy 24 h before
surgical resection (23), while other smaller radio colloids
(like Australia’s 99mTc-antimony trisulphide colloid) have
much shorter transit periods in the sentinel nodes (54,55).
We observed that the parameters like sensitivity, accuracy
and detection rates were higher in radioisotopes when
compared to methylene blue or patent blue dyes (7able 6).
Facilitating preoperative lymphoscintigraphy in between
endoscopic peritumoural injection and same-day surgery is
often not practical.

Skip metastases

Another criticism in the literature about SLN biopsy in
oesophageal cancer is the described high frequency of skip
metastases, although most of these outcomes have been in
patients with squamous cell carcinomas (27,35). If SLNs
without metastasis are identified only in abdominal lymph
nodes, especially in the tumours limited to the lower third
of the oesophagus, cervical lymph nodes dissection may be
omitted, such as left thoracotomy or trans-hiatal approach.
SLN navigation surgery also is unacceptable for patients
who have had neoadjuvant therapy (25).

Limitations

The studies included in the meta-analysis are predominantly
from Japan and hence generalization of such results cannot
be made. Prospective analysis and long-term follow-up
studies of the sentinel node concept are needed before
these techniques can be applied widely in different stages,
pre or post neoadjuvant chemoradiotherapy, tumour sites
and histology. There are considerable variations between
particle sizes and particle composition, time between
injection and examination. The lack of standardization of
technique is a major setback for challenging procedure to
gain popularity across the globe. Another important of the
studies is lack of uniformity reporting data. Measures are
needed to enhance radioisotope develop a swift and precise
technique to localise the SLN. In the relative absence of
hard facts and in the presence of debatable evidence this
procedure cannot be recommended as standard of care at
present. More additional, definitive, adequately powered

© Pioneer Bioscience Publishing Company. All rights reserved.
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studies with a virtuous selection criteria, predefined surgical
technique and that takes into consideration the existing
shortcomings of the procedure would be ideal to evaluate
the role of SLN biopsy in oesophageal cancers.

Conclusions

SLN biopsy is feasible in oesophageal resections with
conservative lymphadenectomy and, when successful, initial
results suggest it is very accurate in predicting overall
nodal status. However, further work is needed to optimize
radiocolloid type, refine the technique and develop a quick
and accurate way to determine SLN status intraoperatively.
SLN biopsy may become standard of care in oesophageal
cancer in the near future, especially in the setting of
minimally invasive surgery. Whether it will ever be useful as
a tool for tailoring a lymphadenectomy is a question for the
future.
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