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Abstract

Background: Esophageal carcinoma is one of the deadliest cancer in gastrointestinal system
with 5-years survival of only 24%. Lymphnode metastasis has been associated with worse
outcome. But the extent of lymphnode dissection has been a debate among surgeons
worldwide. This study aimed to compare the overall survival of patients undergoing radical
and non-radical lymphadenectomy in a tertiary referral cancer hospital in Nepal.

Methodology: This study included 634 patients of esophageal and gastroesophageal junction
cancer who underwent surgical resection at our institution over a period of 2001- 2019. The
patients were divided into 2 groups; radical lymphadenectomy (RLN) and non-radical
lymphadenectomy (NRLN) groups. RLN group underwent two-field or three field
lymphadenectomy for esophageal cancer and D2 or D2 + lower mediastinal lymphadenectomy
for GEJ cancer. NRLN group underwent nodal sampling or D1 dissection.

Results: RLN was performed in 85.9%. NRLN was done in 14.1%. Surgery alone was
performed in 47.1% and multimodality approach in 52.9% cases. Median survival for RLN and
NRLN groups was 34 and 15 months, respectively (p < .001).

Conclusion: Improved median survival has been observed after radical lymphadenectomy for
esophageal and GEJ cancer.
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Introduction with 445129 deaths due to esophageal

. . _ cancer.!
According to estimates from International

Agency for Research on Cancer (IARC) in The two most common histological

2022, there were approximately 20 million
new cases of cancer globally.® The Global
Cancer Observatory report of 2022 reported
510716 recorded case of Esophageal cancer

subtypes of Esophageal carcinoma (EC) are
Esophageal squamous cell carcinoma
(ESCC) and esophageal adenocarcinoma
(EAC), with ESCC accounting for about
80% of EC cases globally.? Currently, there
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has been an increasing trend of EAC and
Gastroesophageal junction
Adenocarcinoma (GEJC) in the developed
nations.® Patients are generally diagnosed
in locally advanced stages which require
multimodality therapy consisting of neo-
adjuvant or perioperative
chemo(radio)therapy followed by a radical
surgical resection of the primary tumor and
a 2-field lymphadenectomy(2FND) or 3-
field lymphadenectomy (3FND) is
considered.* In Nepal, the 5 year overall
survival has been estimated to be 24% with
median survival of 30 months in patients
receiving treatment.’

Extent of lymphadenectomy has always
been an important parameter in determining
long term outcome in patients undergoing
esophagectomy for carcinoma esophagus.
The prevalence of nodal metastases varies
from 28.6% in T1 lesions to as high as
81.4% in T2 — 3 lesions.® This indicates the
importance of radical lymphadenectomy to
be mandatory for submucosal cancers and
for cancers with deeper invasion.®

The optimal extent of lymphadenectomy is
still controversial depending upon the
surgeon’s philosophy — radical or simple
sampling.* This study aims to assess the
characteristics and overall survival of the
patients with EC and GEJC who underwent
surgical treatment in one of the tertiary
cancer centers of Nepal depending upon the
extent of lymphadenectomy.

Methods

This study included all the 634 patients of
esophageal carcinoma and
gastroesophageal carcinoma who

underwent surgical resection at our
institution over a period of 2001-2019.

The extent of lymphadenectomy was
classified according to the definitions as per
Japanese  Classification of Esophageal
Cancer, 12th Edition: Part I, as:’Two-field
nodal dissection (2FND) is classified into
three types:

1. Standard: In the thorax: Infra-
carinal 107, 108, 109, 110, 111,
112and 113. In the abdomen: D2
lymphadenectomy- 9, 8, 11, 3,7 and
12.

2. Extended: Standard 2FND and
106R, 106recR along the right
recurrent  laryngeal nerve in
addition to D2 lymphadenectomy.

3. Total: Extended 2FND with 106L,
106recL in addition to D2
lymphadenectomy

Three-field nodal dissection (3FND): is
characterized by nodal dissection in the
abdominal, mediastinal and cervical
compartments.

1. Lymph node stations 101 and 104 in
the neck bilaterally in addition to
Total 2FND.
2. For GEJ carcinoma:
2.1 D1: Lymph node dissection of
No. 1, 2, 3a, and 7.
2.2 D1+ : Lymph node dissection of
No. 1, 2, 3a, 7, 8a, 9, and 11p.
2.3 D2: Lymph node dissection of
No.1,2,3a,7,8a,09,11p, 19, 20
and 110.
In our study, radical lymphadenectomy
(RL) for EC included those with 3FND,
2FND and non-radical lymphadenectomy
(NRL) for EC included those with
Sampling. Similarly, for GEC, RL included
those with at least a complete D2
lymphadenectomy, D2 combined with
lower mediastinal lymphadenectomy,
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whereas NRL included those with D1 or
D1+ lymphadenectomy.

Patient characteristics were assessed,
modalities of treatment received by the
patients were also categorized. Overall
survival was calculated using Kaplan-Meir
curve and survival differences were
compared using Log rank test. P value
<0.05 was considered to be significant.
Statistical analysis was done using
Statistical Package for the Social Sciences
(SPSS 26).

Results

A total of 634 patients were included in the
study. Basic characteristics and treatment
received by the patients are mentioned in
Table 1. Most of the patients were treated
with upfront surgery. The extent of
lymphnode dissection are shown in the
Table 2. Two-FND was the most
commonly performed extent of
lymphadenectomy in the EC patients and
abdominal D2 lymphadenectomy was more
commonly performed in GEC patients.

In this study, there was significant
difference in the overall survival of the
patients with median survival for RLN: 34
months and for NRL: 15 months (p<.001).

Overall survival of the two groups of
patients has been shown using the Kaplan-
Meier curve in the Fig 1.

4 p <0.001

Cum Survival

Time of survival

Figure 1. Kaplan-Meier curve showing the
overall survival of the patients.

Table 1. Basic parameters and treatments
received by patients in the study.

Mean age (in years) 58

Male 394 (62.15%)
Female 240 (37.85%)
Total 634 (100.00%)
Treatment modalities

Upfront surgery 299 (47.16%)

Neoadjuvant Chemoradiation

0,
followed by surgery 107  (16.88%)

Preop- or  perioperative

0,
chemotherapy and surgery 96  (15.14%)

Surgery followed by
chemotherapy or 132 (20.82%)
chemoradiation

Total 634 (100.00%)

Table 2 Extent of lymphadenectomy performed.

Radical Lymphadenectomy 545 (85.96%)

(RL)
2 FND 293 (46.21%)
Extended 2FND 13 (2.05%)
Total 2 FND 33 (5.21%)
3FND 28  (4.42%)
Abdominal D2 with
lower mediastinal 77  (12.15%)

lymphnode dissection

Abdominal D2 nodal 101 (15.93%)

dissection
Non-radical
89 14.04%
lymphadenectomy(NLR) ( )
A_bdorr}mal D1 8 (1.26%)
dissection
Nodal sampling 81 (12.78%)
Total 634 (100.00%)
Discussion

The extent of lymphnode metastasis in EC
and its relation with overall survival of the
patients have been studied in great details
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by several studies. In Akiyama’s series,
cervical nodes metastases were found in
46.3%, 29.2% and 27.2% for upper, middle
and lower EC, respectively. In the same
study, mediastinal nodal metastases were
seen in 56.1%, 53% and 58% for upper,
middle and lower EC, respectively.
Similarly, abdominal nodal metastases
were noted in 12.2%, 39.9% and 74.1% of
upper, middle and lower EC, respectively.®

Stiles et al., showed patients with T3 or
more advanced GEC had a greater
probability of subcarinal nodal disease as
compared to patients with early lesions, as
there were no patients with subcarinal nodal
metastasis, disease free after 3 years.®

Hence it is rational to perform 3FND. But,
the optimal extent of lymphadenectomy for
EC and GEC has always been a debatable
topic among surgeons. The lymph node
ratio is shown to be a major factor
determining prognosis and survival of the
EC and GEC patients. The 5-year survival
rate for node-negative patients was found to
be 88%, compared with 33% for patients
with positive nodal metastases (p =
0.0007).° Altorki et al, noted that there can
be unsuspected nodal metastasis to
recurrent laryngeal and/or cervical nodes in
upto 36% of patients with esophageal
carcinoma, regardless of the histological
type of location of the cancer in the
esophagus, and advocated the need for
more  extensive lymphadenectomy.®
D’Journo et al. showed that standard 2FND
would result in inadequate nodal staging
and incomplete resection in as much as 25%
of all patients and in more than 35% of the
node-positive patients, supporting the need
of 3FND.X The need of 3 FND is also
shown by our previous study, which has
shown significant survival benefit in the

patients who had undergone radical
lymphadenectomy, be it either EC or
GEC.11'12

However, there are differences in the
guidelines regarding treatment protocols of
esophageal carcinoma in different regions
of the world. This indicates the lack of a
common  CONsensus among  surgeons
around the world. Japanese guidelines state
the curative therapy of esophageal cancer
involving preoperative triplet
chemotherapy with docetaxel, cisplatin
plus 5-fluorouracil followed by an
esophagectomy with a 3FND or tailored
lymphadenectomy in case of a thoracic
ESCC (stage Il and 111).*'* In China, for
mid-lower thoracic esophageal carcinoma,
neoadjuvant chemoradiotherapy IS
followed by an esophagectomy with a total
mediastinal 2FND, and a 3-FND in
suspected cervical lymph nodes metastasis
or in case of upper thoracic cancer.’® The
current ESMO (European Society of
Medical Oncology) and NCCN guidelines
are similar in terms of extent of
lymphadenectomy in EC. These guidelines
suggest for either a standard 2FND or a en-
bloc 2FND (extended 2FND) for fit patients
following neoadjuvant chemoradiotherapy
or perioperative chemotherapy.'6:1

Studies have shown that an extended
lymphadenectomy (3FND) improves the
accuracy of staging and the prognosis of the
tumor, locoregional disease control and
survival in EC and GEC.>¥ However,
Orringer et al. demonstrated that more
extensive nodal dissection sometimes
results in stage migration; surgical
morbidity and mortality rates are increased
and a real benefit in long-term survival has
not been well demonstrated.’® A Swedish
study revealed survival in esophageal
cancer was not improved by extensive
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lymphadenectomy, but resection of a
moderate number (20-30) of nodes was
prognostically beneficial for patients with
advanced T-stages (T3/T4) and those not
receiving neoadjuvant therapy.%

Although, overall survival was shown to be
better with 3FND in advanced disease,
there were major morbidity associated with
3FND which were essentially avoided in
lesser lymphadenectomy. Even in Japan
where 3FND is frequently performed,
overall hospital mortality rate of 4%.% In
western countries it can vary from 1% in
Lerut’s series up to 5% in Altorky’s
series.>?? Septic complications in 26.8%,
followed by pulmonary complications in
21.3%; the rate of recurrent laryngeal nerve
injury was seen in more than 50% of
patients in study by Tachibana et al.>® A
study by Yasuda et al. observed insufficient
laryngeal elevation after 3FND, this
increased the incidence of aspiration in
these patients.?*

In Siewert’s study of 1602
GEJC(adenocarcinoma) cases, only 5% had
the risk of having lymph node involvement
above the level of the carina; therefore,
more than 60% of patients with Siewert
type | GEC underwent a transhiatal
resection. However, by this approach it is
impossible to perform a formal nodal
dissection above the carinal region.?®

GEJC have been managed according to two
main approaches: Limited Transhiatal
esophagectomy(THE) and Transthoracic
esophagectomy(TTE). THE, as by Orringer
in 1984 was designed to minimize the
postoperative morbidity/mortality.’® The
purpose of TTE with a more extended nodal
dissection (2FND) is to improve
completeness of the resection and to
increase locoregional tumor control.

THE with limited lymphadenectomy and
TTE with extended lymphadenectomy were
compared in a prospective randomized
controlled trial for adenocarcinoma of the
esophagus and GEJ, and no difference was
found in postoperative mortality nor in
overall oncological results (p = 0.45); 5-
year survival rates were 34 and 36%,
respectively (p = 0.71), but intraoperative
blood loss and short-term outcome were
significantly better in the THE arm.?® In
Patients with distal esophageal cancer or
Siewert type | cancer, a better long-term
survival was obtained in the TTE group,
especially in those patients with a limited
number of positive nodes, but this survival
benefit was not shown for patients with
Siewert type 1l tumors of the GEJ.?’

To the best our knowledge this is the first
study from Nepal exploring the results of
lymphadenectomy in large number of
patients. Our study emphasizes the need for
a radical dissection as it carries better
median survival of 34 months vs 15 months
(p<0.001). The higher survival of the
patients  who underwent radical
lymphadenectomy in our study is in line
previously published reports regarding EC
and GEC treatment trends in Nepal.}?®
Therefore, it appears for esophageal SCC,
radical lymphadenectomy in amount of
either 2-FND or 3-FND should be a
standard practice in Nepalese context.
Similarly, for GEJC, D2 +/- lower
mediastinal  adenectomy  should be
considered.

Limitations

This study has compared the overall
survival in patient undergoing RL and NRL
in EC and GEC. But, the specific
postoperative outcomes, complications and
quality of life associated with different
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types of radical lymphadenectomy has not
been evaluated and warrants further
investigations.  Moreover, it is a
retrospective study coming from a single
center in a long span of 18 years with
changing pattern of treatment modalities.

Conclusion

All these observations related to improved
overall survival in the patients who undergo
more extensive lymphnode dissection as
compared to the lesser extent or NRL
dissection, since nodal involvement has
been associated with worse outcome in
patients with EC and GEC. It is clear with
this study as well that a more formal
lymphadenectomy confers better overall
survival to our patients as very few patients
present in the early stages of the disease
which may be attributable to lack of access
to efficient health facilities in this country.
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