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Abstract

AIM: To evaluate whether postoperative radiotherapy
is an alternative to neck lymph node surgery and if
it provides a survival benefit for those receiving two-
field, chest and abdomen, lymphadenectomy.

METHODS: A total of 530 cases with middle and low-
er thoracic esophageal carcinoma in our hospital from
January 2008 to April 2009 were selected and ana-
lyzed, of which 219 cases received right chest, upper
abdominal incision Ivor-Lewis surgery and simultane-
ously underwent mediastinal and abdominal two-field
lymphadenectomy. If regional lymph node metastasis
occurred within the recurrent laryngeal nerve, the
patients would receive bilateral supraclavicular radio-
therapy (DT = 5000cGy) to be adopted at postopera-
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tive 4-5 wk (Group A) or cervical lymphadenectomy
at postoperative 3-4 wk (Group B). If there were no
regional lymph node metastases within the recurrent
laryngeal nerve, the patients only underwent two-field,
chest and abdomen, lymphadenectomy (Group C).

RESULTS: In 219 cases who underwent two-field lymph-
adenectomy, 91 cases were diagnosed with regional
lymph node metastasis within the recurrent laryngeal
nerve. Of them, 48 cases received cervical radiotherapy,
and 43 cases underwent staging lymphadenectomy; 128
patients were not given the follow-up treatment of cervi-
cal radiotherapy because there was no regional lymph
node metastasis within the recurrent laryngeal nerve.
Five-year survival rates in group A and B were 47% and
50%, respectively, with no statistical difference between
them, and the rate in group C was 58%.

CONCLUSION: For patients with middle and lower tho-
racic esophageal carcinoma combined with lymph node
metastasis within the recurrent laryngeal nerve, cervical
radiotherapy can be a substitute for surgery and provide
benefit.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
Key words: Middle and lower thoracic esophageal carci-

noma; Lymph node metastasis; Bilateral supraclavicular
postoperative radiotherapy

Core tip: Three-field lymphadenectomy is currently a
focus in esophageal surgery. According to the patterns
of lymph node metastasis, understanding of the lymph
node status in the middle and lower recurrent laryn-
geal nerve region may predict the status of cervical
lymph nodes. In patients who have received thoracic
and abdominal lymphadenectomy, if lymph node me-
tastasis of recurrent laryngeal nerve is indicated it will
be especially important to subsequently treat cervical
lymph nodes. Additional cervical lymphadenectomy is
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always performed clinically in this case. In this article,
we discuss whether cervical surgical procedures can be
replaced by radiotherapy.

Ren Y, Su C, Zhou Y, Zhao X, Yang CL, Liu YY. Effect of bi-
lateral supraclavicular postoperative radiotherapy in middle and
lower thoracic esophageal carcinoma. World J Gastroenterol
2014; 20(47): 17970-17975 Available from: URL: http://www.
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INTRODUCTION

Tumor cell metastasis »iz the lymphatic pathway is a major
spread pathway of esophageal carcinoma. Many stud-
ies have demonstrated that esophageal carcinoma occurs
more frequently at lymph nodes of the bilateral recurrent
laryngeal nerve!”, Especially for middle and lower tho-
racic esophageal carcinoma, once lymph node metastasis
occurs in this region, it often indicates the presence of
lymph node metastasis' . For those patients, three-field
lymphadenectomy (including neck, chest, and abdominal
lymph nodes) is often adopted. Three-field lymphadenec-
tomy expands the scope of the operation, with benefits
for the survival of patients[&m]. However, it combines with
an ensuing increase in surgical trauma and postoperative
complicationsm’m. Cervical lymph node metastasis is not
common!"’, and not all patients will benefit from the three-
field lymphadenectomy. On the other hand, surgery has its
own limitations, and it can only reach the level of radical
resection from the naked eye. Many studies have reported
that patients who underwent three-field lymphadenectomy
still have risks of recurrent cervical lymph node after sur-
gery. Radiation therapy, as with surgery, can kill localized
tumor cells, and has the advantage of being non-invasive
compared with surgery. The question is whether or not we
can adopt bilateral supraclavicular radiotherapy to replace
lymphadenectomy, and achieve control effects on cervical
lymph nodes. Based on this idea, we designed the supple-
mental treatment modality of cervical radiotherapy after
two-field lymphadenectomy.

MATERIALS AND METHODS

After preoperative examination, patients who had a defini-
tive diagnosis of esophageal squamous cell carcinoma, with
the location of the tumor in the middle and lower thoracic
cavity, expected to achieve RO resection at surgery, with no
evidence of distant metastasis were included. Exclusion
criteria: (1) the presence of preoperative palpation or
ultrasound or positron emission tomography computed
tomography (PET-CT) indicated that there were obvious
cervical lymph nodes, highly suspicious transfers, or after
pathological examination, cervical lymph node metastasis
was confirmed (such patients need surgery before radio-
therapy and chemotherapy); (2) preoperative diagnosis by
CT or endoscopic ultrasound (EUS) of T4 (such patients
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tend to have lower rates of surgical resection, surgery
is required before radiotherapy and chemotherapy); (3)
patients with severe disease (severe cirrhosis, diabetes or
heart and lung complications); and (4) patients with a his-
tory of previous gastric resection surgery (usually not as
a substitute for the esophageal tube after surgery).

Patients with lower thoracic and cardia cancer, or con-
firmed adenocarcinoma through preoperative histological
examination, were also excluded (such as specific patho-
logical types, and if there was a possibility that accumula-
tion at lower esophageal gastric region was present).

A total of 530 cases with middle and lower thoracic
esophageal carcinoma in our hospital from January 2008
to April 2009 were selected and analyzed, of which 219
cases receiving right chest, upper abdominal incision Ivor-
Lewis surgery, and simultaneously undergoing mediastinal
and abdominal two-field lymphadenectomy, met the above
criteria. Of 219 cases, 91 cases were diagnosed with regional
lymph node metastasis within the recurrent laryngeal nerve.
Among these, 48 cases received cervical radiotherapy at
postoperative 4-5 wk (Group A), 43 cases underwent
second cervical lymphadenectomy at postoperative 3 wk
(Group B); 128 cases of postoperative recurrent laryngeal
nerve pathology without lymph node metastasis received
only two-field lymphadenectomy.

Surgical treatment

Abdominal surgical procedures: After abdominal in-
cision, patients received abdominal surgery. Tissue was
removed at a distance of = 5 cm from the lower edge
of the tumor, cardia and proximal stomach, where a
gastric tube would be made. Simultaneously, abdominal
lymph node resections were undergone (including the
16" set of pericardial lymph nodes, 17" set at drainage
area of the left gastric artery, 18" set at the drainage area
of common hepatic artery, 19" set at traveling area of
splenic artery, 20" set of lymph nodes around the celiac
artery) as shown in Figure 1.

Thoracic surgical procedures: Thoracic surgery was
undergone through a posterolateral incision at the right
side, dissociated almost from the entire thoracic esopha-
gus; meanwhile, mediastinal lymph node regions were
removed on the recurrent laryngeal nerve (2, 3, and 4
sets), as shown in Figure 2A and 2B, especially the cervi-
cothoracic junction within the thoracic lymph entrance,
and the middle and lower mediastinal lymph nodes (7, 8, 9,
10, and 16 sets), as shown in Figure 2C.

At the edge of the tumor lesions at = 5 cm, the esoph-
agus was cut, and a gastric tube was put into the thoracic
cavity as a substitute. Through the esophageal bed, the
stomach and top right pleural esophagus was anastomosed.

Postoperative radiotherapy

At postoperative 3-4 wk, the patients began to receive
three-dimensional conformal radiotherapy at cervical
and bilateral supraclavicular regions. Radiation fields in-
cluded the bilateral supraclavicular region (upper bound-
ary was the cricothyroid membrane level, lower bound-
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Figure 1 Abdominal surgical procedures. A: Bilateral diaphragmatic foot anatomy, focusing on clear phrenic lymph (16 set); B: Celiac artery anatomy, focusing on
lymph node dissection of 17, 18, 19, 20 sets.

Figure 2 Thoracic surgical procedures. A and B: Mediastinal lymph node regions on the recurrent laryngeal nerve 2, 3, and 4 sets; C: Middle and lower mediastinal

lymph nodes 7, 8, 9, 10, and 16 sets.

ary was the clavicular head level) as shown in Figure 3: 8
MYV X-ray accelerator irradiation DT = 50GY /25 times,
2GY per time, 5 times/wk.

Statistical analysis

The data were analyzed using Mann Whitney’s U-test
and Fisher’s exact test. Kaplan-Meir survival curves were
used to analyze the subsistence data. The differences be-
tween groups were compared using log-rank test. P < 0.05
was considered to be statistically significant.
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RESULTS

Comparison of clinical features

The characteristics of the three groups are shown in Table
1. The UICC TNM classification (the 7" edition) was used
for staging. Significant differences in patient age, gender
and tumor location were not observed.

Complications comparison
Postoperative complications occutred in 4 cases (4/48,
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Figure 3 Radiation field included bilateral supraclavicular region.
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Figure 4 Cause-specific survival curves for groups A and B.

8.3%) in group A, and in 8 cases (8/43, 18.6%) in group
B; 1 patient in group B died due to postoperative respi-
ratory failure during hospitalization (Table 2).

Comparison of recurrence and metastasis

During the follow-up period, 60 cases had tumor recur-
rence or metastasis, among which were 18 cases of group
A, 19 cases of group B and 23 cases of group C (Table 3).
Two cases of group C had cervical lymph node metastasis.
Lymph node metastasis was the most common in groups
A and B; hematogenous metastasis was more common in

group C (Table 3).

Comparison of survival

Cause-specific survival curves for groups A and B are
shown in Figure 4. The 5-year survival rates of groups A
and B were not significantly different, at 47% and 50%, re-
spectively.

DISCUSSION

Surgery is the main treatment of esophageal carcinoma.
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able 1 Characteristics of the three groups

Parameters Group A Group B Group C P
(n = 48) (n = 43) (n = 128)

Age (yr) 62.1+7.6 62.8+7.3 63.1+5.6

Sex
Male 47 43 125 NS
Female 1 0 3

Tumor location, n
Middle thoracic 30 27 73 NS
Lower thoracic 18 16 55

PT, n
Tla 4 3 9 NS
T1b 8 5 17
T2 18 17 48
T3 16 17 46
T4a 2 1 8

PN, n
NO 0 0 128
N1 23 19 0 NS
N2 16 16 0
N3 9 8 0

PG, n
G1 31 28 61 NS
G2 15 13 59
G3 2 2 8

NS: Not significant.

Table 2 Postoperative complications, 7

Complications Group A Group B P
Anastomotic leak 1 1 NS
Recurrent laryngeal nerve palsy 1 2 NS
Respiratory failure 0 1 NS
Chylothorax 1 2 NS
Wound infection 1 2 NS
Hospital death 0 1 NS
Table 3 Recurrence and metastasis during follow-up period, 77
Parameters Group A Group B Group C
Cervical lymph nodes 1 1 2
Upper mediastinum (regional lymph 2 1 2
nodes)

Middle and lower mediastinal lymph 6 7 2
nodes

Abdominal lymph nodes 6 5 8
Hematogenous metastasis 3 5 14
Total 18 19 23

As complete a removal of lymph node metastasis as pos-
sible is needed to ensure surgical efficacy. According to
the characteristics of lymphatic drainage of esophageal
carcinoma'™ | bilateral cervical, chest and abdominal medi-
astinal may be the transferred areas; in theory, the removal
of all nodes at the above-mentioned three regions (called
three-field lymphadenectomy) can achieve maximum effi-
cacy. Among the many clinical reports, the survival period
of patients receiving three-field lymphadenectomy are
generally higher than that of patients receiving mediastinal
and abdominal lymphadenectomy[&m]. However, three-
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field extended lymphadenectomy increases trauma and
perioperative complications in patientsm’m]. Our study also
found that patients who received three-field lymphadenec-
tomy appeared to have a higher incidence of recurrent
laryngeal nerve palsy and anastomotic leak compared with
those who received two-field lymphadenectomy. Thus, it
is controversial whether all patients should consistently
receive three-field lymphadenectomy.

Some studies suggest that analyzing from the anatomy,
regional lymph nodes of recurrent laryngeal nerve are
a part of cervical lymph nodes. Thus, in the order of
lymphatic drainage[w], lymph at the submucous layer of
the esophagus is firstly drained to the recurrent laryngeal
nerve, then to the neck™"; regional lymph nodes of the
recurrent laryngeal nerve are considered as the neck senti-
nel lymph nodes. In clinical practice, both Noguchi ez al™
and Noguchiizz] did pathological examinations of recurrent
laryngeal nerve lymph nodes for patients who underwent
IVOR-Lewis, and chose positive patients with recurrent
laryngeal nerve lymph node metastasis to receive stepwise
or contemporaneous neck lymph node dissection, while
those without lymph node metastasis in this area received
only two-field lymphadenectomy. There was no significant
difference in clinical survival rate over the same period for
lymphadenectomy patients. Li e al” found that, especially
for patients with middle and lower thoracic esophageal cat-
cinoma, the recurrent laryngeal nerve region might suggest
lymph node status; therefore it is recommended to select
the appropriate patients with cervical lymphadenectomy.
Many studies support the idea that not all patients with
esophageal carcinoma have lymph node metastasis pres-
ent, and patients without lymph node metastasis cannot
benefit from a three-field lymphadenectomym. From this
perspective, we did not give two-field lymphadenectomy
for 128 patients without regional lymph node metastasis,
and postoperative 5-year survival rate was 58%o; therapeutic
effect was achieved on an equal with similar literature. We
believe that from the primary tumor resection perspective,
Ivor-Lewis surgery can guarantee the thoroughness of
middle and lower thoracic esophageal carcinoma resec-
tion. If three-field lymphadenectomy is not selected, it will
make some patients have too much normal esophagus cut,
stomach esophageal anastomosis will be forced at the neck,
which only increases the pressure on surgery; it may bring
more complications and affected the postoperative quality
of life in patients.

In our study, only 91 cases with postoperative recur-
rent laryngeal nerve lymph nodes from 219 patients re-
ceived two-field lymphadenectomy; these were considered
to need follow-up treatment on cervical lymph nodes.
The similarities of radiotherapy and surgery are that both
of them can kill local tumor cells, but radiotherapy has
the comparative advantage over surgery in that it is rela-
tively non-invasive, and can reduce the patients’ psycho-
logical and physical adverse effects. Thus, for patients re-
ceiving two-field lymphadenectomy, can radiation therapy
be used to replace the operation when there is the pos-
sibility of cervical lymph node metastasis? Based on this
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idea, we had 91 cases of two-field lymphadenectomy, of
whom 48 patients were treated with postoperative cervi-
cal radiotherapy and 43 cases were given cervical lymph-
adenectomy. The results showed there was no significant
difference in cervical lymph node recurrence rate be-
tween the two groups, while the 5-year survival rate was
not significantly different in comparison. In other words,
with this model, it can still achieve the efficacy of lymph
node dissection without additional surgery. Postoperative
cervical radiotherapy can reduce the pressure on doctors,
reduce surgical trauma to patients, avoid neck incision,
and be more easily accepted mentally.

In conclusion, for middle and lower thoracic esopha-
geal carcinoma patients, postoperative radiotherapy after
bilateral supraclavicular lymph node surgery can avoid
cervical lymph node surgery, and the clinical efficacy is
the same as with three-field lymphadenectomy.

COMMENTS

Background

A surgical procedure is the main method for treatment of esophageal cancer,
and usually includes three aspects: tumor resection, lymph node resection
and digestive tract reconstruction. Regarding lymph node resection, the scope
and eradication are key factors influencing the surgical efficiency and also the
focus of clinical research. Due to the special anatomic and lymphatic draining
characteristics, neck, chest and abdomen are possible locations of metastasis.
Theoretically, resections of all the possible lymph nodes may maximize the
eradication, which however causes increased trauma during surgery. Cur-
rently, resections of thoracic and abdominal lymph nodes are the consensus of
scholars dedicated to esophageal surgery. Thus, how to choose the appropriate
patients for cervical lymphadenectomy and whether some surgical procedures
can be replaced by non-surgical methods are investigated in this study.

Research frontiers

Physicians have obtained favorable clinical outcomes in diagnosis of cervical
lymph node metastasis by palpation and cervical ultrasound. Latest studies
have found that according to the patterns of lymph node metastasis, lymph
nodes in the recurrent laryngeal nerve region may serve as the outpost of cervi-
cal lymph nodes. Based on this, selective three-field lymphadenectomy may be
performed to obtain better therapeutic efficacy.

Innovations and breakthroughs

In this study, the authors did not use techniques such as ultrasound, computed
tomography, efc. to predict the lymph node status, but predicted cervical lymph
node status according to the patterns of lymph node metastasis and pathologi-
cal status of lymph nodes in the recurrent laryngeal nerve region. Based on
this, selective subsequent treatment was performed, which avoided false posi-
tive results and micro-metastasis of technical methods. The obvious difference
from previous studies is that they replaced traditional surgery with radiotherapy,
which reduced the injuries of patients while relieving the mental pressure of
both physicians and patients.

Applications

This study proved that it is feasible to selectively perform cervical lymph-
adenectomy according to the patterns of lymph node metastasis and the
pathological status in the thoracic recurrent laryngeal nerve region. Therefore,
surgical procedures might be replaced by regional radiotherapy. Furthermore,
the regional recurrence rate and the 5-year survival rate were not significantly
different from surgical procedures. Additionally, radiotherapy produces lighter
injuries than surgery. Therefore, it is more easily accepted by patients and
widely used clinically.

Terminology

Three-field lymphadenectomy: this is a surgical procedure with additional cervi-
cal lymph node resection based on two-field lymphadenectomy (thoracic and
abdominal field). The scope of cervical lymphadenectomy involves bilateral su-
praclavicular lymph nodes, cervical para-esophageal lymph nodes and anterior
cervical lymph nodes.
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Peer review

The manuscript is very well written. For the patients with middle and lower tho-
racic esophageal carcinoma, once the regional lymph node metastasis occurs
within the recurrent laryngeal nerve, it often indicates the presence of lymph
node metastasis, which requires three-field lymphadenectomy. A total of 530
cases with middle and lower thoracic esophageal carcinoma are included. The
results suggest that for patients with middle and lower thoracic esophageal car-
cinoma complicated with lymph node metastasis within the recurrent laryngeal
nerve, cervical radiotherapy can substitute surgery and provide benefits.
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