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ABSTRACT: A 58-year-old Japanese man was diagnosed with T4b (descending aorta) N2M1, stage IVB
lower thoracic Barrettʼs esophageal adenocarcinoma. He was initially treated with definitive chemotherapy
with cisplatin and 5-fluorouracil (FP therapy). After one course of FP therapy, he developed renal dysfunction complications. Computed tomography showed no remarkable change in the main tumor and metastatic
lesion. Therefore, radical esophagectomy with resection of the invaded descending aorta and removal of the
solitary metastatic lesion was performed. Superior mediastinal dissection, esophageal transection, and left
adrenal gland removal were performed simultaneously. The patient underwent curative resection but died
of multiple hematogenous metastases 116 days postoperatively. As aortic infiltrates were infected, artificial
blood vessel replacement was selected. Although he underwent radical esophagectomy, hematogenous metastases have occurred in the early postoperative period.
Toho J Med 7 (1): 78―83, 2021
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Introduction

option for patients with such tumor invasion is definitive
chemoradiotherapy.１） However, the complete response

Locally advanced thoracic esophageal carcinoma is most

rate is relatively low, with the majority of these cases de-

often unresectable due to its invasion into the descending

veloping locoregional recurrence.２，３）The only possible radi-

aorta and/or respiratory tract. The standard treatment

cal surgical approach for such tumors is radical resection
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Fig. 1 Preoperative imaging. Upper gastrointestinal endoscopy image showing (a) an
area of the long-segment Barrettʼs esophagus extending 19 cm distally from the teeth
and (b) a type 3 tumor 29-38 cm from the teeth on the right side of the esophagus. (c)
The bottom of the tumor penetrated the necrotic lymph node. (d) Esophagography
showing a 10-cm-long tumor in the lower esophagus.

with descending aorta and/or respiratory tract resection.
Several surgical trials for advanced esophageal carcinoma with aortic invasion have been reported in the past
couple of decades. In 1985, aorta invasion was treated via

mediastinoscopy-assisted transhiatal esophagectomy technique.

Case Report

esophagectomy with annular resection through the left

A 58-year-old man, who complained of dysphagia, was

thoracic approach using the aorto aortic bypass graft of

referred to our hospital. He had a history of pulmonary tu-

the thoracic aorta and right chest approach.４） In 1999, Ka-

berculosis. Esophagogastroscopy showed the presence of

buto et al. performed aortic wall resection using tempo-

the long-segment Barrettʼs esophagus 19 cm from the inci-

rary aortic bypass and superior mediastinal lymph node

sors (Fig. 1a) and a type 2 tumor 29-38 cm from the incisors

dissection through right thoracotomy in four patients with

(Fig. 1b). The bottom of the tumor penetrated the necrotic

T4 esophageal carcinoma invading the thoracic aorta,５）

lymph node (Fig. 1c，1d). Esophagography showed a 10-

concluding that surgery provides a long survival time

cm-long tumor in the lower- third esophagus (Fig. 1d). Bi-

without severe complications postoperatively.

opsy showed that the histological type of the specimen

Herein, we present a case report showing the operative

was adenocarcinoma. Computed tomography (CT) re-

procedure and clinical course of advanced thoracic esopha-

vealed that the tumor had markedly invaded the descend-

geal adenocarcinoma with direct invasion to the descend-

ing aorta, suspecting infection (Fig. 2a). Positron emission

ing aorta, in which a patient with T4b locally advanced

tomography (PET)-CT revealed high standardized uptake

Barrettʼs esophageal adenocarcinoma underwent radical

value in the tumor (Fig. 2b). In the abdominal region, a me-

esophagectomy combined with descending aorta removal

tastatic tumor on the left adrenal gland was observed (Fig.

through left thoracotomy. In addition, we introduce a

2c). PET-CT revealed high standardized uptake value in
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Fig. 2 Preoperative imaging findings: (a) CT showing the main tumor and suggesting direct invasion of the
descending aorta. (b) FDG-PET showing an SUVmax of 17.5 for the main tumor. (c) CT showing the left adrenal gland metastatic tumor. (d) FDG-PET showing an SUVmax of 18.4 for the metastatic tumor on the left adrenal gland. (e) MRI showing the brain preoperatively.

the left adrenal gland (Fig. 2d). CT findings showed no

adrenal gland. We started with two teams simultaneously

brain metastasis (Fig. 2e). Based on these results, the pa-

approaching the neck and abdomen, with the patient in

tient was diagnosed with T4b (descending aorta), N3, M1

the supine position. Superior mediastinal lymph node dis-

(left adrenal gland), stage IV lower thoracic Barrettʼs

section and esophageal resection were performed using a

esophageal adenocarcinoma.

mediastinoscopy-assisted transhiatal esophagectomy tech-

Because hematogenous metastasis was observed in the

nique (Fig. 3a).７） Then, the metastatic left adrenal gland

patient, we performed systemic chemotherapy consisting

was resected. Additionally, the omentum was pulled into

of cisplatin plus 5-ﬂuorouracil. However, renal dysfunction

the thoracic cavity through the esophageal hiatus to cover

developed after one course of chemotherapy, wherein the

the aortic graft.

estimated granular filtration rate decreased from 100 to 50

Femoral artery/vein cannulation was performed in the

mL/min, evaluated as a grade 2 adverse event in the Com-

right inguinal region. Then, the patient was placed in the

mon Terminology Criteria version 4.0. Moreover, the main

right lateral position. Left rib-cross thoracotomy was per-

tumor and left adrenal metastatic tumor showed minor

formed to tape the descending aorta at both sides of the

progression. Thus, the second course of chemotherapy

main tumor (Fig. 3b). Maintaining the activated whole

was discontinued; instead, radical surgery was performed.

blood clotting time at >200 s via heparin administration,

R0 resection was possible if resection of the main tumor

percutaneous cardiopulmonary support (PCPS) was pro-

combined with the invaded aorta was performed. Due to

vided. The descending aorta was replaced with an artifi-

penetration into the descending aorta, there was a concern

cial blood vessel (Fig. 3c). The systolic pressure was con-

of massive bleeding; however, aortic stent placement was

trolled at approximately 120 mmHg during using PCPS.

judged to be out of indication due to infection complica-

After neutralization using protamine sulfate, esophagec-

６）

tion.

tomy was performed. Then, the aortic graft was covered

Considering the excessive surgical stress, a two-stage

with the omentum (Fig. 3d). Finally, an esophagocutaneous

surgery was planned. The first stage included radical re-

fistula was made in the anterior chest. The operation time

section of the primary tumor and metastatic tumors of the

was 14 h 38 min, with a total blood loss of 1730 g. PCPS usToho Journal of Medicine・March 2021
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Fig. 3 Operative findings: (a) Superior mediastinal dissection from the neck. (b) Taping
was performed above and below the invading descending aorta. (c) Replaced descending aorta with an artificial blood vessel. (d) After removing the tumor, the artificial
blood vessel was covered with omentum. Abbreviation: AVG: artificial vascular graft,
AoA: aortic arch, DAo: descending aorta, Es: esophagus, LRLN: left recurrent laryngeal
nerve, Ome: omentum, Rt. lung: right lung.

age time was 1 h 35 min. Autologous blood recovery devices, such as cell saver, were not used for bleeding in the
surgical field to prevent the spread of cancer cells.

Discussion
Recently, there have been few reports on combined aor-

The final histopathological diagnosis was adenocarci-

tic resection.８，９） Cong et al.８） evaluated 47 patients with

noma of Barrettʼs esophagus, type 3, 80 × 30 mm, por

esophageal carcinoma invading the descending aorta and

＞tub2/tub1, pT4b (aorta), PM0, DM0, RM0, ly3, v3, N2 (3/

who underwent radical esophagectomy with off-pump aor-

14), tumor nodule (6/6), M1 (left adrenal grand) (Fig. 4a，4

tic replacement. The overall 1-, 3-, and 5-year survival

b，4c，4d，4e). The patient stayed in the intensive care

rates were 80.9%, 44.7%, and 21.3%, respectively, with a

unit for 7 days and was discharged on the 22nd postopera-

median survival time of 33.6 months. Radical esophagec-

tive day.

tomy with off-pump descending aorta replacement is feasi-

On the 45th postoperative day, he complained of feeling

ble and safe to perform to improve of nutritional status

unsteady on his feet. Brain CT showed the presence of a

and achieve satisfactory survival rates. Based on these re-

metastatic tumor (Fig. 5a). Subsequently, he developed

sults, surgery satisfactorily improves the short-term nutri-

liver, lymph node, and muscle and subcutaneous tissue

tional status and long-term survival of patients.

metastases (Fig. 5b，5c). Finally, he died of multiple hematogenous metastases on the 116th postoperative day.
Vol. 7 No. 1

Advanced thoracic esophageal carcinoma has manifests
with multiple lymph node metastases in the superior medi-
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Fig. 4 (a) Surgical specimen showing a type 3 tumor in the lower esophagus. (b) Surgical specimen showing esophagectomy with resection of invaded descending aorta. (c) Surgical specimen showing no tumor exposure in the lumen
of the descending aorta. (d) Histological findings of the resected specimen showing adenocarcinoma (H&E staining,
×40). (e) Histological findings of the resected specimen showing that the adenocarcinoma had infiltrated the tunica
media in a wide area (H&E staining, ×40).

Fig. 5 Postoperative imaging findings: (a) CT showing the metastatic brain tumor at 45 days postoperatively. (b)
and (c) CT showing the metastatic site of the liver, lymph node, muscle, and subcutaneous tissue at 114 days postoperatively.

astinum; therefore, sufficient lymph node dissection cannot

esophageal adenocarcinoma commonly results in adrenal

be performed with left thoracotomy. Bilateral thora-

metastatic deposits according to an autopsy series with an

cotomy is necessary in radical surgery for aortic infiltrat-

incidence of approximately 3%-12%,１０，１１） via hematogenous

ing thoracic esophageal carcinoma; however, it is associ-

or lymphatic routes, indicating a disseminated disease.

ated with excessive surgical stress. A mediastinoscopy-

However, synchronous or metachronous metastasis in pri-

assisted transhiatal esophagectomy approach is a mini-

mary esophageal adenocarcinoma, as in our case, is rare,

７）

mally invasive option to avoid bilateral thoracotomy.

which gives the physician a therapeutic dilemma.

Long-term survival after resection of solitary synchro-

Patients requiring resection of the invaded descending

nous adrenal gland metastasis in primary esophageal ade-

aorta raise a concern that cardiopulmonary bypass (CPB)

nocarcinoma has been reported only once. Primary

may result in transient immunosuppression with the poToho Journal of Medicine・March 2021
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tential to promote the spread and growth of coexisting
１２）

cancer cells.

In contrast, there are reports that CPB has

no significant adverse effects in lung cancer prognosis.１３）
In this case, extensive aortic wall resection was performed for radical surgery, necessitating artificial blood
vessel replacement. In the present case, a wide resection
range and a sufficient distance from the cancer infiltration
stump were noted, with the aortic stump requiring a closing procedure to avoid cancer cell dispersal. PCPS was
used because intercostal artery treatment must be performed from the outside of the aorta and requires sufficient visibility and time.

Conclusion
Surgical treatment for patients with esophageal carcinoma invading the aorta remains extremely difficult. To
reduce surgical invasion, radical surgery was performed
by avoiding bilateral thoracotomy using mediastinoscopy.
Although radical resection was completed using combined
aortic resection, multiple hematogenous metastases developed.
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