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Abstract: Definitive chemoradiation (dCRT) is the mainstay treatment for cStage IVa esophageal squamous cell
carcinoma (ESCC) with good performance status (PS), according to standard practice guidelines. Salvage surgery may
incur operation complications and risk of mortality. According to the esophageal cancer practice guidelines outlined
by the Japan Esophageal Society, when a tumor is residual and recurrent, chemotherapy and palliative symptomatic
treatment is continued. However, salvage operation has been selected as a therapeutic option for recurrent or residual
tumors after dCRT. There is weak evidence for not recommending surgery for cStage IVa ESCC exhibiting residual
disease following dCRT. It has been reported that during salvage surgery the only prognostic factor that is thought
to be performed is complete resection (R0), but at the same time, salvage esophagectomy increases the incidence of
postoperative complications and mortality. The phase II chemoselection study by Yokota T et al. in Japan showed that
multidisciplinary treatment initiated by induction therapy, in which docetaxel is added to cisplatin and 5-fluorouracil,
resulted in a good prognosis in the short term. In this review, we discuss the surgical strategy and future of unresectable
clinical T4 (cT4) ESCC.
Keywords: esophageal squamous cell carcinoma, clinical T4 (cT4), definitive chemoradiation, salvage surgery,
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Introduction
Esophageal cancer is one of the most malignant
worldwide. In Western countries, adenocarcinoma is
prevalent, however, in Eastern countries squamous
cell carcinoma is more common than adenocarcinoma.
Within the esophageal cancer practice guidelines
outlined by the Japan Esophageal Society, assessment
of the general condition and performance status (PS) of
the patient is important for determining the treatment
strategy for cStage IVa esophageal squamous cell
carcinoma (ESCC). For patients exhibiting cStage IVa
status with good PS, definitive chemoradiotherapy
(dCRT) of greater than 50 Gy is used as a first mainstay
and standard treatment to attempt curability (1-3).
Figure 1 shows the algorithm for cStage IVa status in
esophageal cancer practice guidelines as edited in 2017.
When a tumor disappears following dCRT and exhibits
complete response (CR), chemotherapy or follow-up is
continued. On the other hand, when a tumor is residual
and recurrent, chemotherapy and palliative symptomatic
treatment remains ongoing.

However, salvage operations have been selected as a
therapeutic option for recurrent or residual tumors after
dCRT by esophageal surgeons. In Japanese practice
guidelines, there is weak evidence to recommend salvage
operation for cStage IVa ESCC exhibiting residual and
recurrent disease after dCRT. When a local residual or
recurrent tumor occurs after CRT intervention for ESCC,
salvage surgery or endoscopic treatment may result in a
better prognosis (4-8). It has been reported that during
salvage surgery the only prognostic factor is thought to
be correlated with complete resection (R0), however,
salvage esophagectomy does increase incidence of
postoperative complications and mortality.
In Western countries, palliative symptomatic therapy
is the primary treatment for unresectable ESCC, and
a salvage operation is rarely performed. The phase II
chemoselection study by Yokota T et al. conducted in
Japan entailed multidisciplinary treatment started by
induction therapy (chemoselection), in which docetaxel
was added to cisplatin and 5-fluorouracil (5-FU). The
subsequent conversion surgery resulted in a good shortterm prognosis (9). In contrast, the Kitasato digestive

(371)

Global Health & Medicine. 2021; 3(6):371-377.

www.globalhealthmedicine.com

Figure 1. Esophageal cancer practice guidelines edited by the Japan Esophageal Society (JES), 2017. PS, performance status.

Table 1. Representative definitive CRT regimen for cT4 ESCC in Japan
Year

Trial name

Drugs

Regimen

RT dose (Gy) CR rate (%)

5-FU 400 mg/m2, d1-5, 8-12, 29-33, 36-40, CDDP 75 mg/m2,
d1, 29
CF 5-FU 700 mg/m2, d1-4, 29-32, CDDP 75 mg/m2, d1, 29
CF 5-FU 700 mg/m2, d1-4, 29-32, CDDP 70 mg/m2, d1, 29
CF 5-FU 200 mg/m2, d1-5, 8-12, 15-19, 22-26, 29-33, CDDP 4
mg/m2, d1, 29
DCF 5-FU 400 mg/m2, d1-5, 15-19, 29-33, 43-47, CDDP 40 mg/m2,
d1, 15, 29, 43, DOC 20-40 mg/m2, d1, 15, 29, 43
CF

1999
2004
2015

JCOG9516
JCOG0303

2014

KDOG0501

Survival

Ref.

60

33

5 years: 14%

(12)

60
60
60

15
0
1.4

2 years: 31.5%
2 years: 25.9%
2 years: 25.7%

(13)
(14)
(14)

50.4-61.2

42.1

1 year: 63.2% (10,15)

CRT: chemoradiation therapy; ESCC: esophageal squamous cell carcinoma; JCOG: Japan Clinical Oncology Group trial; KDOG: Kitasato
Digestive Disease oncology Group trial; C: Cisplatin; F: 5-FU; D: Docetaxel.

disease oncology group (KDOG) 0501 phase I trial
of docetaxel added to cisplatin and 5-fluorouracil (5FU) in combination with radiotherapy resulted in a
CR rate of 42.1% (10). A new study (Japan Clinical
Oncology Group (JCOG) 1510: TRIANgLE) is currently
ongoing (11). Although it remains a challenging surgery,
performing aortic stent insertion and total pharyngolaryngectomy with mediastinal tracheostomy is another
option for intervention. In this review, we discuss
surgical strategies and potential outcomes of unresectable
clinical T4 (cT4) ESCC.
Definitive chemoradiation data for unresectable
esophageal squamous cell carcinoma
In terms of recent esophageal cancer practice guidelines
in Japan, the assessment of general condition and PS
is important in making treatment decisions for cStage
IVa ESCC. For patients exhibiting cStage IVa status
with good PS, dCRT is the first mainstay treatment with
an aim for curability (1,2). This treatment regimen is
standard for unresectable cT4 ESCC. Table 1 lists several
clinical trials including unresectable cT4 ESCC in Japan.
Ohtsu et al. reported the efficacy of dCRT consisting
of concurrent 60 Gy radiotherapy using cisplatin and
5-fluorouracil (CF) for cT4 and/or M1 lymph node
(LYM) with ESCC (12). The rate of complete response
(CR) was 33% (18/54 patients) in a single-institution

study. In 2004, the JCOG9516 study was reported as a
phase II trial of dCRT for T4 and/or M1 LYM (13). The
overall response rate was 68.3%, with a CR rate of 15%.
Median survival time was 10 months and the 2-year
survival rate was 31.5% in this multicenter trial. In 2015,
another multicenter study (JCOG0303) was reported
with a randomized phase II/III trial comparing standard
CF versus a daily low-dose of CF with concurrent 60
Gy radiotherapy for treating cT4 unresectable regional
lymph node metastasis (14). The median and 3-year
overall survival rates of low-dose CF versus standard
CF were 13.1 and 14.4 months, and 25.9% and 25.7%,
respectively. There was no obvious advantage incurred
using a low-dose over the standard CF regimen. In 2008
and 2014, another study (KDOG0501) reported on a
phase I/II trial evaluating the safety and efficacy of dCRT
employed a docetaxel with CF (DCF) regimen (DCF-R)
for T4 and/or M1LYM ESCC. The total radiation dose
was initially set at 61.2 Gy, but this was lowered to a
multiple-field irradiation level of 50.4 Gy. The overall
CR rate was 52.4%: 33.3% in the 61.2 Gy group and
60.0% in the 50.4 Gy group. The median overall survival
was 29.0 months and the 3-year survival rate was 43.9%.
However, a major toxicity of Grade 3 or more occurred
frequently (10,15).
Salvage esophagectomy for local residual tumor
after dCRT
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Figure 2. A case of clinical T4 esophageal squamous cell carcinoma (ESCC) in pre-treatment status (A-C) and status after
definitive chemoradiation therapy (dCRT) (D-F). (A) CT imaging of left bronchial level; (B) Endoscopic film of esophageal
cancer; (C) 18F-fluorodeoxyglucose-positron emission tomography (FDG-PET) scan of esophageal cancer; (D) CT imaging of left
bronchial level; (E) Endoscopic film of esophageal cancer; (F) FDG-PET scan after dCRT.

Figure 3. Intraoperative findings of the same case wherein salvage esophagectomy with open thoracotomy was performed.
Severe adhesion and fibrosis was observed, and the membrane between the esophagus and adjacent organs was unrecognizable
(A). View after esophagectomy is shown in (B). A, Adhesion; E, Esophagus; LMB, left main bronchus. View of filling material
available in muscles is shown in (C, D) latissimus dorsi and (E) intercostal muscle.

In general, salvage surgery for local residual or
recurrent tumors occurring after dCRT may increase
the difficulty of operation and risk of mortality (18). However, this intervention is currently the only
treatment leading to survival following dCRT. If dCRT
is capable of R0 resection following induction CRT
with 30-40 Gy irradiation using CF, we could perform
esophagectomy, if required. However, deciding on the
capability of surgical indications after induction CRT
for cT4 ESCC is difficult. Furthermore, the recently
introduced dCRT technique may improve outcomes
more than induction CRT (16).

Figure 2 and Figure 3 describe a clinical case of
salvage operation after dCRT. At first diagnosis the
patient's clinical stage was cT4b (left main bronchus,
aorta) N2M0 and cStage IVa status. First, the subject
underwent dCRT using CF with a 60 Gy irradiation
dose. After dCRT, the patient underwent two courses
of chemotherapy with CF. Subsequently the residual
tumor was of the thoracic esophagus, and ESCC was
decreased (cT4bN2M0→ycT2N0M0). We performed
salvage esophagectomy and with open thoracotomy
and laparotomy reconstructed by stomach roll. During
the intraoperative findings, there was severe adhesion
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and fibrosis present, and the membrane between the
esophagus and adjacent organs was unrecognizable
(Figure 3A and 3B).
In Japan, the historical surgical treatment for
unresectable cT4 ESCC has also changed over time from
preoperative radiotherapy, combined resection of the
adjacent organs with esophagectomy, and to dCRT with
salvage surgery (6). However, preoperative radiation
therapy and combined resection of the adjacent organs
were not shown to be significant. At present, esophageal
surgeons routinely perform salvage operation for
removal of residual and remnant ESCC after dCRT, and
there exists weak evidence within Japanese guidelines
for Stage IVa ESCC due to surgery efficacy along with a
high risk for mortality and morbidity.
Most surgeons have regarded adjacent organ invasion
as indicative of poor prognosis and associated with high
postoperative mortality and morbidity. There are two
primary limitations of salvage esophagectomy for cT4
ESCC. First, the main prognostic factor is thought to
be complete resection (R0). Intraoperative macroscopic
inspection after dCRT is often unrecognizable. Secondly,
preoperative assessment (e.g., imaging findings) entail
limitations for predicting pathologic T4. The accuracy
rates for detection of pathologic T4 and curability
prediction following operation are insufficient. Only
patients with definitive evidence of unresectability (R2)
should be excluded from esophagectomy (8).
18
F-fluorodeoxyglucose-Positron emission
tomography (FDG-PET) has been covered in national
health insurance for esophageal cancer. In surgically
resectable ESCC, the value of standardized uptake value
(SUV) max of FDG-PET is effective for responders of
neoadjuvant therapy. Recently, PET has proven to be
an important modality for evaluation of treatment for
T4 ESCC (17). Conversely, Jingu et al. reported that
FDG -PET may not contribute to improving survival for
locally advanced unresectable ESCC (18).
Many studies have reported about salvage
esophagectomy for unresectable cT4 ESCC in Japan
(19-34). Ikeda et al. reported on 13 of 37 patients after
dCRT who underwent salvage surgery. R0 resection
was performed in 12 patients (27). Another study
protocol (JCOG0303) described chemoradiotherapy
using CF with 60 Gy radiation for cT4 unresectable
ESCC. Of the 71 patients who received dCRT, 12
cases (17%) underwent salvage surgery for residual
or recurrent tumors. The median overall survival was
13 months, and the 1 or 3-year survival rates were
56.8% and 27.6%, respectively. The prognoses of R1
and R2 patients were unfavorable (14). Ohkura et al.
reported methods for lymph node dissection of salvage
esophagectomy. If possible, salvage esophagectomy
was performed with typical lymph node dissection,
including prophylactic dissection, which led to improved
prognosis (28). Pimiento et al. reported that historical
incomplete resections and poor survival rates often result

in surgery being palliative rather than curative. We have
demonstrated that neoadjuvant therapy and downstaging
of T4 tumors leads to increased R0 resections and
improvements in overall and disease-free survival (21).
During salvage operations, the structure surrounding
the esophagus and adjacent organs were unrecognizable
during salvage operations for cT4 ESCC. These
tissues bled easily and were fragile. In addition, it was
impossible to distinguish cancer from severe fibrosis.
Pathological diagnosis of intraoperative frozen sections
at marginal lesions were sometimes diagnostically
effective. The tracheal membranous portion was easily
torn and damaged. If the boundary between the trachea
and esophagus was undecipherable, the esophageal
surgeon should have a filling material available (e.g.,
latissimus dorsi or intercostal muscles) (Figure 3C and
3E). Surgeons should always be fully aware of when to
return to the operation.
Consensus of conversion surgery for unresectable
ESCC
Recently, induction chemotherapy is becoming
available for intervention for unresectable cT4 ESCC.
DCF induction chemotherapy for T4 ESCC reduced
esophageal perforation and increased resectability and
increased survival compared to CRT alone. Therefore,
DCF induction chemotherapy may be an effective option
for initial induction treatment of T4 ESCC (35-39). DCF
and subsequent esophagectomy achieved R0 resection
in 50% of patients and was associated with better longterm oncological outcomes for unresectable ESCC
with acceptable systemic status (35). The available
induction DCF chemotherapy for unresectable ESCC
was considered from a trial of head and neck cancer. This
strategy is known as conversion therapy and the related
surgical intervention is termed conversion surgery. The
clinical significance of conversion surgery for ESCC
remains unknown. Yokota et al. reported on a multicenter
phase II trial in which the safety and efficacy of chemoselection using induction chemotherapy with DCF for
unresectable ESCC was assessed (9). Treatment was
initiated with induction DCF, followed by conversion
surgery for resectable tumors, or by CRT if tumors were
unresectable. Twenty of the 48 patients enrolled (41.7%)
underwent conversion surgery and R0 resection was
achieved in 39.6%. The one-year overall survival rate had
an improved prognosis of 67.9%. These results suggest
that chemo-selection with DCF induction chemotherapy
followed by conversion surgery is a promising strategy
for unresectable ESCC. At present, an ongoing trial is in
phase III (JCOG1510) and compares two therapies: DCF
induction versus dCRT plus salvage surgery (11).
Recently, challenging salvage operations were
performed using thoracic endovascular aortic repair
(TEVER) and salvage pharyngo-laryngectomy with
mediastinal tracheostomy. TEVAR has been used for
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Figure 4. Surgical strategies for cT4 ESCC in Japan.

esophageal cancer invading the aorta to avoid esophagoaortic fistula. Nakajima et al. performed salvage
esophagectomy combined with partial resection of the
aortic wall after TEVAR in four patients following CRT,
and acceptable short-term outcomes were obtained
(40,41).

6.

7.

Conclusion
In conclusion, we summarized the treatment algorism
for unresectable cT4 ESCC (Figure 4). In the past,
the prognosis for cT4 ESCC was poor because of
limited therapy; however, induction chemotherapy
(chemoselection) or DCF in combination with radiation
therapy may result in better outcomes.
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