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Although salvage esophagectomies are widely performed, reports on salvage lymphad-
enectomy (SL) are few. We review our SL cases to clarify the indications. Fifty-five
patients with esophageal cancer underwent chemoradiotherapy or radiotherapy,
including 3 patients with single lymph node (LN) recurrences and one with allochronic
double cervical node recurrence. Our department removed 5 recurrent LNs from these 4
patients. In Case 1, right supraclavicular LN was judged to be metastatic and R0 resection
was carried out; he is alive without recurrence. In Case 2, we found, allochronically,
metastases in his left cervical paraesophageal LN and left supraclavicular LN; residual
tumors were R1 in both lesions. He is alive despite esophageal recurrence. In Case 3, a
lymphadenectomy was performed on his thoracic para-aortic LN; however, tumor was
removed incompletely, and he died 4 months after SL from disease progression. In Case
4, a subcarinal LN was thought to be metastatic, and was removed but no malignant
tissues detected. He died 17 months after SL from pneumonia. Our experiences suggest
that some patients survive relatively long with SL. Moreover, molecular examination of
resected lesions could guide subsequent therapies. SL might be more widely used for
these patients if not otherwise contraindicated.
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SAVAGE LYMPHADENECTOMY FOR ESOPHAGEAL CANCER AFTER CRT NAKAJIMA
Table 1  Patients receiving salvage lymphadenectomies

Diagnosis before Course of Reason Location of
Case Age  Sex initial therapy therapy for (C)RT recurrent LNs

Patient’s request
Pathologic SM invasion

Right supraclavicular
Left cervical
paraesophageal

Pathologic SM invasion Left supraclavicular

Lt T2N2MO Stage IIIA ~ Transthoracic esophagectomy  Mediastinal LN recurrence  Thoracic para-aortic

1 72 M Mt T3NIMO Stage 1B CRT
2% 67 M Ut TIbNOMO Stage IA  EMR (piecemeal) — RT
2% 68 M Ut TIbNOMO Stage IA  EMR (piecemeal) — RT
3 64 M

with 3FLND — CRT
4 66 M

Ut TIbN2M1 Stage IV Transthoracic esophagectomy  Mediastinal LN recurrence  Subcarinal

with 3FLND — CRT

*Patient 2 had 2 recurrences of his primary tumor, and therefore had 2 procedures and rounds of additional therapy.

3FLND, 3-field lymph node dissection; CRT, chemoradiotherapy; EMR, endoscopic mucosal resection; LN, lymph node; Lt, lower
thoracic; M, male; M, mid-thoracic; RT, radiotherapy; SL, salvage lymphadenectomy; SM, submucosal layer; Ut, upper thoracic.

sophageal cancer is the eighth most common

form of cancer worldwide, and is one of the
most difficult malignancies to cure.! Excluding cases
with severe concomitant diseases, surgery is the best
modality to cure esophageal cancer” However,
many patients with esophageal cancer have con-
comitant diseases that are associated with alcohol
and tobacco consumption, such as chronic obstruc-
tive pulmonary disease, liver cirrhosis, and syn-
chronous cancers of the lung or head and neck
region.” For patients with such concomitant diseas-
es, chemoradiotherapy (CRT) is usually performed
to cure esophageal cancer. For unresectable ad-
vanced-stage tumors, CRT is also used, and some-
times has favorable results. The Radiation Therapy
Oncology Group trial (RTOG 85-01) has established
CRT without surgery as one standard for definitive
treatment.* Many patients and oncologists have
accepted the nonsurgical approach with CRT as
definitive therapy for esophageal carcinoma. Al-
though complete response (CR) rates are high and
short-term survival is favorable after definitive CRT,
locoregional disease persists or recurs in 40-60% of
patients.” From Japan, a phase II study of CRT for
Stage II-III esophageal squamous cell carcinoma
(JCOG9906)° found a CR rate of 62.2%, with 34.2%
patients having residual or locoregional recurrence
without distant metastasis after CRT.

For resectable residual or recurrent lesions after
definitive CRT, surgical excision is the only curative
modality. Therefore, such operations are called
salvage surgery. In Japan, salvage surgery is defined
as a procedure for recurrent or residual cancer after
definitive CRT (RT > 50 Gy)” and thought to be the
only curative method. Conversely, salvage surgery
is widely considered elsewhere to be a type of
palliative surgery—the excision of tissue to reduce
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the risk of death due to physiologic derangement.
Although salvage esophagectomy is performed in
many institutions in Japan,®"® reports on salvage
lymphadenectomy (SL) are still few.!"*!® In this
article, we review our SL cases, and examine

indications for this kind of surgery.

Patients and Methods

Patients

From May 2009 to July 2012, 55 esophageal cancer
patients underwent CRT or RT (RT > 50 Gy) at
Dokkyo Medical University Hospital. Among them,
36 patients underwent CRT as initial therapy,
another 15 patients did so for recurrent disease,
and the remaining 4 patients because of microscopic
positive disease after esophagectomy. Therapeutic
effect was evaluated according to the criteria of the
Japan Esophageal Society.'® Response evaluation of
51 patients with target lesions (the 4 patients with
microscopic disease were excluded) was 27 patients
(52.9%) with CR; 15 (29.5%) with partial response
(PR); 5 (9.8%) with progressive disease (PD); and 4
(7.8%) with stable disease (SD). Among 27 patients
who were evaluated with CR, 10 had recurrences;
among these 10 patients, 6 had hematologic or
multiple recurrent lesions. Subsequently, CRT re-
vealed single lymph node recurrence in 4 patients
(7.8%), including 1 with allochronic double cervical
node recurrence. Finally, 5 recurrent lymph nodes
were removed surgically from 4 patients in our
department (Table 1). Among these patients, 2
patients had cervical node recurrence, and 2
suffered from mediastinal node recurrent disease.
These 4 patients, with recurrence limited to the
cervical or mediastinal nodes, were investigated in
this study.
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Table 2 Results and clinical courses of salvage lymphadenectomy cases

454

(O)RT to
recurrence

Additional Survival

Pathologic

Procedure and
residual tumor

Inside or
outside RF

LN

location

after SL

therapy

diagnosis

(months)

Case

None Alive without disease (18

Moderately differentiated

Bilateral lymph node

14

Outside

Right supraclavicular

months)
Alive with recurrence of

SCC
Poorly differentiated SCC

dissection (RO)
Lymphadenectomy (R1)

CT

24

Inside

Left cervical paraesophageal

2%

primary lesion (32 months)

Alive with recurrence of

CRT

Poorly differentiated SCC

Lymphadenectomy (R1)

Outside

Left supraclavicular

2*

primary lesion (23 months)

Dead due to tumor

RT

Moderately differentiated

9 Lymphadenectomy with left

Inside

Thoracic para-aortic

3

progression (4 months)
Dead due to pneumonia (17

SCC
Fibro-adipose tissue

thoracotomy (R2)
Lymphadenectomy with right

months)

None

thoracotomy

Outside

Subcarinal

4

*Patient 2 had 2 recurrences of his primary tumor, and therefore had 2 procedures and rounds of additional therapy.

CRT, chemoradiotherapy; CT, chemotherapy; LN, lymph node; RF, radiation field; RT, radiotherapy; SCC, squamous cell carcinoma; SL, salvage lymphadenectomy.

SAVAGE LYMPHADENECTOMY FOR ESOPHAGEAL CANCER AFTER CRT

Diagnosis of recurrences

Recurrences were diagnosed by physical examina-
tions and imaging studies including computed
tomography (CT) and '®F-fluorodeoxy glucose
positron emission tomography (FDG-PET), supple-
mented by use of tumor markers (CEA, SCC, and
CYFRA).

Surgical procedures

All 4 patients underwent salvage lymph node (LN)
dissection. The range of the dissection included
lymphatic stations containing the metastatic nodes,
and other stations if imaging studies showed any
suspicious nodes. In the 3 cases of cervical LN
dissection, the cervical approach with collar incision
was used; for a case of thoracic para-aortic LN
dissection, left 5th intercostal thoracotomy was
used, and for a case of subcarinal LN dissection,
right 4th intercostal thoracotomy was performed
(Table 2).

Follow-up

All patients were followed up as outpatients at
least every month. The median follow-up period
was 17.8 months.

Results

Table 1 shows patients” backgrounds and their
reasons for undergoing (C)RT. Clinical stages at the
time of initial therapy varied from I to IVa,
according to the UICC (7th ed.) TNM classification.
Table 2 shows the SL results. Clinical outcomes are
summarized in Fig. 1.

Case 1 underwent concurrent CRT at patient’s
request. The site of recurrence and removed
lymph node after (C)RT by SL was right supra-
clavicular LN, which was located outside the
radiation field. Pathologic examination of excised
tumor showed squamous cell carcinoma (SCC).
The excision has no residual tumor (R0), and no
additional therapies were carried out after SL. He
is still alive with no recurrent disease at 18 months
after the SL.

Case 2 underwent an endoscopic mucosal
resection; pathology findings showed tumor inva-
sion to submucosal depth, for which radiotherapy
was selected as definitive therapy. The recurrent
and removed LNs were the left cervical paraesoph-
ageal LN (within the radiation field) and left
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Patients’ clinical courses (in months)

supraclavicular LN (outside the radiation field).
SCC was confirmed pathologically in both removed
nodes; both lesions had microscopic residual tumor
(R1). For the left cervical paraesophageal area, 2
courses of chemotherapy (cisplatin and 5-fluoroura-
cil) were used; but CRT was used for the left
supraclavicular area as it was located out of the
irradiated area for the first CRT. Although this
patient had an esophageal relapse 24 months after
his first SL, which was 13 months after his second
SL, he is still alive 8 months later, with recurrent
disease.

Case 3 underwent transthoracic esophagectomy
with 3-field lymph node dissections, using the
McKeown technique, and later underwent CRT for
thoracic para-aortic LN recurrence; however, viable
tumor was evident after CRT, which pathologists
found to be SCC in removed LN by the SL, and to
have macroscopic residual tumor (R2). Although
this patient underwent additional radiotherapy (30
Gy), residual tumor had progressed and multiple
liver metastases appeared; as a result, he died 4
months after the SL.

Case 4 underwent transthoracic esophagectomy
with 3-field lymph node dissections, using the
McKeown technique. Thereafter, he underwent
CRT for right recurrent nerve LN recurrence. The
extracted site that was thought to be a recurrence
was the subcarinal LN, which was located inside
the radiation field. Although the resected tumor
was not malignant; an obstinate pleural effusion
appeared 12 months after the salvage surgery, and
the patient suffered thereafter from repeated
pneumonia, from which he died 17 months after
the surgery. As of his death, no recurrent disease
had been confirmed.
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Fig. 1 Clinical course for patients who
underwent salvage lymphadenectomy
after definitive chemoradiotherapy. Case
1: This patient is alive without recurrent
Time from (C)RT toSL
m Alive after SL

disease. Case 2: This patient underwent
salvage surgery twice. He is still alive
W Alive after 2nd SL despite recurrence of the primary lesion.
Case 3: Salvage lymphadenectomy

* Disease relapse
resulted in R2 resection. This patient

+ Death
underwent additional radiotherapy but
died of disease progression. Case 4:
Pathology findings were negative for
malignant tissues. However, the patient
died of pneumonia.
Discussion

In this article, we reviewed 4 patients and 5 lesions
treated with SL after definitive CRT for esophageal
cancer. CRT is the standard for unresectable esoph-
ageal cancer and could also be considered as an
option for resectable tumors. For patients who are
medically or technically inoperable, concurrent CRT
should be the standard of care.” For recurrent or
residual tumors after CRT, salvage esophagectomy
has recently become an important option, especially
in Japan.®>'317'® However, no evidence seems to
confirm the efficacy of SL after definitive CRT,
although we found 2 case reports.'*">

The absence of systematic articles may have
several causes. First, resectable recurrent lesions
are relatively uncommon. For example, simulta-
neous multiple lymphadenopathy, simultaneous
hematologic metastasis, and invasion to adjacent
organs are not conducive to curative resections.
Second, as sophisticated surgical technique is
required, excision tends to be avoided. Third,
prognoses after salvage surgery are often pessimis-
tic.

In this series, 3 cervical lesions were removed
from 2 patients, leading to RO or R1 results.
Although observation times are not yet long
enough, SL for cervical lesions may be effective
because cervical lymph nodes are easy to access and
remove. Watanabe et al reported salvage cervical
lymphadenectomy is a safe and effective treatment
for patients with cervical node recurrence after
esophagectomy.'” Their study had 8 patients with
cervical lymph node recurrence; salvage cervical
lymphadenectomy was performed for 5 patients
among them, leading to RO results in 4 patients.
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Lymphadenectomy performed after CRT makes LN
removal more difficult as the radiation induces
tissue fibrosis. However, salvage cervical lymphad-
enectomy must be valuable to prolong patients’
survival.

Removal of 2 mediastinal lymph nodes in 2
patients in this series resulted in an R2 resection in
one case, and the extraction of nonmalignant cells in
the other case. Both of these 2 cases involved
removal of recurrent mediastinal lesions after
esophagectomy and CRT, and—unusually—trans-
thoracic lymphadenectomy alone without esopha-
gectomy for residual or recurrent lesion after
definitive CRT. Although we could find no report
on salvage transthoracic mediastinal lymphadenec-
tomy, we did find some reports with regard to the
difficulty of mediastinal lymphadenectomy after
curative esophagectomy.”*?! In our cases, in addi-
tion to the status after esophagectomy, radiation-
induced fibrosis made it difficult to remove the
lesions completely. Moreover, a false-positive node
was removed in one patient; worse, an obstinate
pleural effusion appeared 12 months after the
salvage surgery, thereafter, the patient suffered from
repeated pneumonia, from which he died 17 months
after the salvage surgery. Salvage lymphadenectomy
may have adversely affected his condition. In this
case, the indication of lymphadenectomy was
decided by the finding of FDG-PET/CT. FDG-PET
is very useful for detecting recurrent or residual
lesions after CRT.?*?® After CRT, FDG is often taken
up, due to inflammation. Although inflammation
complicates differential diagnosis of malignant
activity, accurate diagnosis is obviously required.
In any case, the need for salvage mediastinal
lymphadenectomy should be discussed carefully.

Salvage abdominal lymphadenectomy was not
used in this series. However, Nakamura ef al stated
that lymphadenectomy might occasionally be indi-
cated for patients with abdominal para-aortic node
recurrence because dissection of para-aortic nodes
requires distal pancreatosplenectomy and postoper-
ative complications, including pancreatic fistula and
intestinal adhesion, occurred frequently.” In post-
CRT lesions, such risk could be increased by
radiation-induced tissue sclerosis, salvage abdomi-
nal lymphadenectomy might be appropriate in
limited cases.

Indications for salvage surgery are often unclear,
particularly as it is widely considered to be a
palliative, rather than therapeutic, treatment. How-
ever, in Japan, salvage surgery is viewed and
practiced as only method to cure residual or
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recurrent lesions after CRT for esophageal cancer.
Although establishing a policy of salvage lymphad-
enectomy may be difficult, it offers a chance to
prolong some patients’ lives, as with the cases we
present here. Moreover, molecular analysis of
extracted LNs may guide subsequent therapies. SL
may thus be a practicable expedient for patients
with low surgical risk.

Conclusion

Effectiveness of SL after CRT is unclear because of
insufficient evidence. However, our few experiences
indicate that some patients can live longer through
SL. Although futile surgery must be avoided,
patients who would benefit from SL might be
identified by accurate examination. Moreover, sub-
sequent therapies may be found out by molecular
examination of removed lesions could lead to
improved subsequent therapies. SL could be more
widely used where not contraindicated.
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