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INTRODUCTION: Salvage surgery for locoregional failures after definitive chemoradiotherapy (dCRT) for
esophageal cancer is widely practiced, but treatment options complementing it are also needed due to
the high morbidity and mortality and low rate of curative resection.
PRESENTATION OF CASE: A 58-year-old man with a surgical history of right upper lobectomy for lung cancer
was diagnosed as having esophageal squamous cell carcinoma. Computed tomography revealed swelling
of the lesser curvature lymph node, and it had invaded the stomach, the body and tail of the pancreas and
the left gastric artery, splenic artery and celiac artery. The patient underwent definitive-dose radiation
with chemotherapy. Complete response was attained for the primary tumor, but the metastatic lymph
node infiltrating the stomach, pancreas and major vessels remained. Therefore, the Appleby operation
was proposed to the patient and subsequently performed aiming at curability. However, the primary
tumor recurred 38 months after surgery, so the novel modality of photodynamic therapy using talaporfin
sodium and a diode laser was performed, and a complete response was attained for this lesion. The patient
is alive at 50 months after the salvage Appleby operation.
DISCUSSION AND CONCLUSION: Salvage lymphadenectomy for esophageal cancer may be insufficient
as a curative treatment because of regrowth of the primary lesion. However, photodynamic therapy
may be applicable as a curative treatment option for recurrence of the primary lesion after salvage
lymphadenectomy.

© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Definitive chemoradiotherapy (dCRT) for esophageal cancer is
one of the options for curative treatment. dCRT tends to be per-
formed not only for advanced lesions but also early-stage lesions
for the purpose of radical cure, organ preservation, and functional
preservation. However, the rate of recurrence or persistence of car-
cinoma after dCRT still remains high with rates ranging from 12 to
55% [1-4]. Salvage surgery for locoregional failures after dCRT is
widely practiced, but its high morbidity, high mortality and the low
rate of curative resection need to be improved. In some cases, only

Abbreviations: CA, celiac artery; CHA, common hepatic artery; dCRT, defini-
tive chemoradiotherapy; LGA, left gastric artery; PDT, photodynamic therapy; SCC,
squamous cell carcinoma; SpA, splenic artery.
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lymph node metastasis remained, although a complete response
could be obtained for the primary tumor. Salvage lymphadenec-
tomy can be an option for local disease control, but its clinical
efficacy is controversial.

The authors report a case of esophageal cancer for which pho-
todynamic therapy (PDT) was performed for recurrence of the
primary tumor after a salvage Appleby operation for post-dCRT
remnant lymph node metastasis. The presented case has been
reported in line with the SCARE criteria [5].

2. Presentation of case

A 58-year-old man with a surgical history of right upper lobec-
tomy for lung cancer complained of difficulty swallowing and
weight loss of 6kg in one month and was admitted to hospital.
Routine laboratory tests showed increased levels of tumor mark-
ers such as squamous cell carcinoma (SCC) and CYFRA. Endoscopic
examination showed a slightly elevated-type and flat-type tumor
about 60 mm in diameter in the middle thoracic esophagus (Fig. 1A)
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Fig. 1. Endoscopic examination shows a slightly elevated-type and flat-type tumor in the middle thoracic esophagus (A) and an ulcerative-type tumor in the cardia of the
stomach (B). Contrast-enhanced abdominal computed tomography reveals swelling of the lesser curvature lymph node, which invades the stomach, the body and tail of the
pancreas and the left gastric artery, splenic artery and celiac artery (C, D).

Fig. 2. Preoperative angiography. Conversion of hepatic blood flow by coil embolization of the common hepatic artery (A). On day 7 after embolization, urgent hemostasis
via interventional radiology was performed (C) due to major bleeding(arrow) from the LGA (B).
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Fig. 3. Intraoperative findings. Taping of the common hepatic artery, proper hepatic artery and gastroduodenal artery (A). Cutting of the celiac artery (B). Removal of the
embolization coil and cutting of the common hepatic artery (C). Condition after total gastrectomy, distal pancreatectomy, splenectomy, cholecystectomy, and D2 lymph node

dissection (D).

and an ulcerative-type tumor about 35 mm in diameter in the cardia
of the stomach (Fig. 1B). Biopsy of these tumors revealed moder-
ately differentiated SCC. The depth of esophageal tumor invasion
was estimated to be in the submucosal layer. Computed tomog-
raphy revealed swelling of the lesser curvature lymph node, and
it involved the stomach, the body and tail of the pancreas and
the left gastric artery (LGA), splenic artery (SpA) and celiac artery
(CA) (Fig. 1C, D). Positron emission tomography-computed tomog-
raphy showed significant 18F-fluorodeoxyglucose accumulation in
the swollen lymph node. The patient underwent definitive-dose
radiation (50.4 Gy) concurrently with chemotherapy consisting of
standard-dose cisplatin and 5-fluorouracil (2 courses, cisplatin at
70 mg/m?2 on days 1 and 29 + 5-fluorouracil at 700 mg/m? on days
1-4 and 29-32). Complete response was obtained the primary
tumor, but the metastatic lymph node infiltrating the stomach,
pancreas and major vessels remained. The Appleby operation
was proposed to the patient as curative lymphadenectomy after
conversion of blood flow by coil embolization of common hep-
atic artery (CHA) (Fig. 2A). On day 7 after embolization, urgent
hemostasis via interventional radiology was performed due to
major bleeding from the LGA (Fig. 2B, C), followed by surgery.
Total gastrectomy, distal pancreatectomy, splenectomy, cholecys-
tectomy and D2 lymph node dissection were performed by the
Appleby procedure (Fig. 3), followed by reconstruction using the
jejunum (Roux-en-Y method). The resected specimen showed a
mass 63 x 46 mm in diameter on the serosal surface of the gastric
cardia involving the pancreas, SpA and LGA (Fig. 4). The histopatho-
logical diagnosis was SCC, which was node metastasis derived
from the esophageal carcinoma. The resected surface was free of
cancer cells. Endoscopic examination and biopsy at 38 months
after surgery revealed recurrence of the primary lesion in the
middle thoracic esophagus (Fig. 5A, B). The depth of tumor inva-
sion was estimated to be in the submucosal layer. Because the
patient refused another highly invasive procedure, i.e., salvage
endoscopic submucosal dissection and salvage esophagectomy,
minimally invasive PDT using talaporfin sodium and a diode laser
was attempted (Fig. 5C). Complete response was obtained for the

primary lesion (Fig. 5D), and the patient is alive at 50 months after
the salvage Appleby operation.

3. Discussion

Salvage esophagectomy after dCRT for esophageal cancer has
been reported for which the morbidity and mortality are high
and the rate of curative resection is still low. The factors of high
morbidity, high mortality and a low rate of curative resection neg-
atively affect long-term patient survival [6]. Some studies have
reported respective rates of morbidity and mortality of 63-89%
and 7.9-22.2%, and the rate of curative resection in cT4 patients
is approximately 20% [6-8]. In contrast, salvage lymphadenectomy
for local recurrence or persistence after dCRT has been reported
that is safe compared to salvage esophagectomy and is an effective
treatment option [9-11]. Matono et al. [9] reported that patient sur-
vival after salvage lymphadenectomy is not worse than that after
salvage esophagectomy.

In the present report, the patient had a surgial history of
right lobectomy for lung cancer, and complete response had been
obtained for the primary tumor after dCRT; thus, an esophagectomy
was not performed. Because the remnant metastatic lymph nodes
involved the stomach, pancreas, SpA and CA, the Appleby operation
was required for radical resection.

The Appleby operation was first described by Appleby in 1953
for the purpose of controlling retroperitoneal invasion of gastric
carcinoma and clearance of lymph nodes along the celiac axis
[12]. Recently, the procedure has been performed not only for gas-
tric cancer but also for pancreatic cancer [13], but there are few
reports of its use in esophageal carcinoma. In general, the morbid-
ity of the Appleby operation is high. Specific complications include
liver necrosis (4.8%), gallbladder necrosis (9.2%), duodenal necro-
sis, anastomotic leakage (10.8%) and pancreatic fistula (7.2%) [14].
These complications are based on the ischemia related to ligation
of the CHA, and securing the blood flow of the proper hepatic artery
supplied by the superior mesenteric artery is essential. Therefore,
we performed preoperative angiography to secure hepatic blood
flow through the pancreaticoduodenal arcade from the superior
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Fig. 4. Macroscopic findings. The resected specimen shows a mass of 63 x 46 mm in diameter on the gastric cardia (A) that infiltrates the pancreas, splenic artery and left

gastric artery (B).

mesenteric artery with balloon occlusion of the CHA, and then
embolized the CHA. During the operation, a cholecystectomy was
added to prevent gallbladder necrosis. The bleeding that occurred
from the LGA after embolism may have been affected by an increase
in the blood flow of the LGA due to the conversion of blood circula-
tion. The effect of tumor self-destruction was also considered, and
the cause of the bleeding remains unclear. In cases in which RO
resection is possible, the Appleby operation, which prevent com-
plications as much as possible, is considered to be one option for
salvage surgery.

Among reports of effective salvage lymphadenectomy, recur-
rence from the primary tumor for which a complete response
was once obtained after dCRT is observed [11]. Watanabe et al.
[15] reported that salvage lymphadenectomy after dCRT may not
have benefits for patients although secondary lymphadenectomy
after esophagectomy offers a favorable long-term outcome. In our
case, the esophageal primary tumor recurred at 38 months after
the salvage Appleby operation. Salvage lymphadenectomy may be
insufficient as a curative treatment because of regrowth of the pri-
mary lesion, although it might be effective in prolonging survival. As
an additional therapy, the authors performed PDT for the primary
tumor.

PDT for esophageal cancer was first reported in the early 1980s
[16]. The PDT is expected as a treatment for a lesion in a layer
deeper than the submucosal layer which is outside the indication

of endoscopic submucosal dissection. However, PDT using the first-
generation photosensitizer, porfimer sodium, and an excimer dye
laser caused problems such as severe skin phototoxicity. Recently,
Yano etal.[17] reported a multicenter phase Il study of salvage PDT
using a second-generation photosensitizer, talaporfin sodium, for
local failure after dCRT. The local complete response rate was 88.5%,
and no skin phototoxicity was observed in their study [17]. We
attempted minimally invasive PDT using this second-generation
photosensitizer, and we achieved local complete response without
complications in our patient. PDT is very effective for recurrent pri-
mary lesions to the proper muscularis propria layer, and long-term
survival is expected following its use.

4. Conclusion

Generally, salvage lymphadenectomy for locoregional failures
after dCRT is a safer procedure than salvage esophagectomy. How-
ever, indications for surgery with high risk of complications such
as those with the Appleby operation should be carefully con-
sidered in salvage surgery. However, salvage lymphadenectomy
may be insufficient as a curative treatment. PDT may be able to
complement controversial salvage lymphadenectomy as a curative
treatment option. Long-term survival is expected from multidisci-
plinary therapy combined with new therapeutic modalities such as
PDT for recurrence of esophageal cancer after dCRT.
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Fig. 5. Endoscopic examination at 38 months after surgery reveals recurrence (arrows) of the primary lesion in the middle thoracic esophagus (A, B). Photodynamic therapy
using talaporfin sodium and a diode laser was performed (C). A complete response was obtained for the lesion (arrows) (D).
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