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Introduction

Chronic kidney disease (CKD), the cause of nearly 
two million deaths worldwide to date, is an important 
public health problem.1) Globally, the burden of end-
stage CKD requiring dialysis is growing markedly.2) It is 

thus anticipated that clinicians, not limited to nephrolo-
gists, will have increasing opportunities to treat CKD 
patients on maintenance dialysis therapy. Therefore, it is 
of importance to prepare and implement therapeutic 
strategies for dialysis-dependent patients in each clinical 
department.

As regards surgery, however, sufficient data concern-
ing management and outcomes of major operations in 
dialyzed patients are as yet lacking. This is presumably 
due to the inclination of surgeons to avoid performing 
aggressive procedures for CKD patients on regular dial-
ysis, who have far higher risks of postoperative death 
and cardiovascular events than those with normal renal 
function.3–5) In particular, there are only a few reports on 
surgical resection of esophageal carcinoma (EC), one of 
the most invasive and challenging procedures,6) for the 
dialyzed CKD population.7,8)

We retrospectively reviewed clinical characteristics 
and surgical outcomes of patients with CKD requiring 
dialysis who had undergone surgical resection for EC.

We sought to evaluate the feasibility of esophageal carcinoma (EC) surgery in cases 
requiring dialysis. Among 250 consecutive patients undergoing surgical resection for 
EC, three on maintenance dialysis were identified. We retrospectively analyzed their 
clinical characteristics. The three dialyzed patients were all males, 39–77 years old at 
EC surgery. The operations were thoracoscopic esophagectomy with nodal clearance 
(Case 1), cervical esophageal resection without thoracic procedures (Case 2), and thora-
coscopic esophagectomy without reconstruction, emergently conducted for tumor 
bleeding (Case 3). Reoperation had been required for postoperative abdominal hema-
toma in Case 1. Postoperative tracheostomy had been performed due to severe pneumo-
nia in Case 2. EC surgery for dialyzed patients, despite appearing to be feasible, might 
be associated with a high risk of life-threatening morbidities. To minimize surgical risk, 
therapeutic decision-making for such cases should be based on the balance between 
radicality and safety.
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Case Series

In total, 250 consecutive patients had undergone surgi-
cal resection for pathologically confirmed EC between 
October 2015 and December 2019 in Toranomon Hospi-
tal. Among these 250, three CKD cases receiving mainte-
nance dialysis were identified (1.2%). Clinicopathological 
information and postoperative outcomes of these three 
dialysis cases and those of the other 247 cases were retro-
spectively analyzed. Tumor staging was determined 
based on the eighth edition of the TNM system.9) The 
Institutional Review Board of Toranomon Hospital 
approved this study protocol (No. 2128). Informed con-
sent from the subjects was not necessary because this was 
a retrospective study.

The clinical presentations and perioperative courses 
of the three CKD patients on long-term dialysis are 
described below. In all the cases, perioperative manage-
ment of CKD included dialysis within 24 hours prior to 
the operation and resumption of dialysis on the first post-
operative day. To avoid the risk of heparin-associated 
bleeding, nafamostat mesylate was used for anticoagula-
tion for hemodialytic treatment after the surgery. Metic-
ulous monitoring of serum potassium levels and fluid 
balance was also performed postoperatively in the inten-
sive care unit, under a nephrology consultation. In each 
case, postoperative hemodynamic condition was stable 
and hemodialysis was successfully carried out without 
introduction of continuous hemodiafiltration.

Case 1
A 63-year-old man visited the hospital, where he had 

been receiving maintenance hemodialysis for CKD 
caused by glomerulonephritis for 9 months, with a com-
plaint of dysphagia. Esophagogastroduodenoscopy 
(EGD) revealed a protruding tumor at the lower esopha-
gus, histologically diagnosed as adenocarcinoma. Com-
puted tomography (CT) and 18F-fluorodeoxyglucose 
positron-emission tomography (18F-FDG PET) showed 
extensive nodal metastases. He subsequently underwent 
11 courses of FOLFOX chemotherapy, which can be 
safely administered even to CKD patients.10) After radio-
logical confirmation of complete tumor regression in all 
of the metastatic lesions, with the primary tumor persist-
ing in the lower esophagus, he was referred to our hospi-
tal for surgical treatment.

Thoracoscopic esophagectomy with two-field nodal 
dissection, gastric conduit reconstruction via a retrosternal 
route, and cervical esophagogastrostomy were performed. 

Cervical lymph node dissections were omitted because 
the absence of recurrent nerve nodal metastases was con-
firmed by intraoperative pathological examination.11) His-
topathological examination of the resected specimen 
demonstrated adenocarcinoma limited to the submucosal 
layer without regional lymph node metastasis (pT1bN0).

Six days after the esophagectomy, the patient com-
plained of intense abdominal pain of sudden onset. CT 
exhibited a low-density oval mass with peripheral higher 
density in the intrapancreatic area, raising suspicion of a 
rapidly growing hematoma (Fig. 1). We conducted an 
emergent laparotomy and detected massive mesenteric 
hematoma without active bleeding. Hematomectomy 
with hemorrhagic drainage was successfully carried out 
and the course after reoperation was uneventful. Postop-
erative surveillance examinations have shown no evi-
dence of recurrence for 27 months, to date.

Case 2
A 77-year-old man, who had a 3-year history of peri-

toneal dialysis for CKD due to purpura nephritis, under-
went EGD in the hospital where he had experienced 
subtotal esophagectomy with ante-sternal gastric con-
duit reconstruction for EC (T1bN0M0) 15 years earlier 
and 66.0 Gy irradiation for laryngeal cancer 14 years 
earlier. The endoscopy revealed a protruding tumor in 
the remnant cervical esophagus, pathologically diagnosed 
as squamous cell carcinoma (SCC). CT and 18F-FDG PET 
detected no metastatic lesions. He was referred to our 
hospital for radical surgical treatment.

Cervical esophageal resection with free jejunal flap 
transfer was successfully performed with preservation of 
the laryngopharynx. This procedure was conducted with-
out thoracic manipulations. The entire tumor, which had 
invaded the adventitia, was resected with microscopically 
negative margins (pT3N0M0). Removal of the peritoneal 
dialysis catheter, cannulation of the femoral vein for tem-
porary vascular access, and creation of an arteriovenous 
fistula in the non-dominant arm were also performed as 
preparation for postoperative hemodialysis.

Four days postoperatively, intubation and mechanical 
ventilation were carried out for urgent management of 
progressive pneumonia without marked edematous 
findings. Tracheostomy was performed 20 days after 
the cervical esophagectomy. The respiratory dysfunc-
tion gradually improved thereafter. However, his severe 
deglutition disorder was deemed to be incurable and, 119 
days after the cervical esophagectomy, simple laryngec-
tomy was carried out for the purpose of regaining oral 
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ingestion. His subsequent course has been uneventful for 
17 months, to date, with no evidence of EC relapse.

Case 3
A 39-year-old man underwent screening EGD in the 

hospital where he had received maintenance hemodialy-
sis for CKD due to hypertensive nephrosclerosis for 
3 years. A large ulcerative tumor at the lower esophagus 
was biopsied, yielding a diagnosis of adenocarcinoma. 
CT and 18F-FDG PET showed extensive nodal metasta-
ses along with sternal metastasis (M1). He was referred 
to our hospital for further systemic treatment.

After 10 courses of FOLFOX chemotherapy, he sud-
denly developed copious hematemesis and was emergently 
transported to our hospital. Laboratory tests indicated 
marked anemia with a hemoglobin level of 6.3 g/dL and 
CT revealed a massive intraluminal hematoma expanding 
inside the esophagus, apparently originating from tumor 
bleeding. As endoscopic hemostasis was not considered to 
be feasible, emergency surgery was performed.

Under thoracoscopic view, the esophagus was 
remarkably distended due to the intraluminal hemor-
rhage (Fig. 2). Subtotal esophagectomy without nodal 
clearance was undertaken using a thoracoscopic 
approach. Cervical esophagostomy and jejunal feeding 
tube placement were also performed, without esopha-
geal replacement construction.

After a 40-day stable postoperative course with enteral 
feeding, the second stage surgery for retrosternal gastric 
conduit reconstruction was successfully carried out. He 

was discharged on the 14th day after the second opera-
tion without serious complications. Systemic chemo-
therapy was subsequently resumed and he remains alive, 
with control of tumor progression (13 months).

Comparison with 247 non-dialytic EC cases
With regard to operative procedures, three-field lymph 

node dissection was not conducted in the dialysis group, 
though it was carried out in 154 cases of the non-dialysis 
group (62%). Two-stage operations were conducted in 
only three of the 247 non-dialysis cases (1.2%), while 
being performed in one of the three dialysis cases (33%) 
(Case 3). There was no emergency surgery performed in 
247 non-dialyzed subjects.

Discussion

We conducted a retrospective investigation of clinico-
pathological features and outcomes of three dialyzed 
CKD patients undergoing surgery for EC. Despite steady 
growth in the utilization of long-term dialysis in almost 
all areas of the world,2) little is known about outcomes 
following EC surgery for dialysis-dependent patients 
due to the lack of published data. There are two possible 
background factors explaining why EC surgery for CKD 

Fig. 1  �CT (coronal section) revealed a low-density abdominal 
mass, compatible with postoperative hematoma (arrow). 
CT: computed tomography 

Fig. 2  �Intraoperative view. Dissection around the esophagus, mark-
edly distended due to the intraluminal hemorrhage, was per-
formed during emergent thoracoscopic esophagectomy. 

368� Ann Thorac Cardiovasc Surg Vol. 28, No. 5 (2022)



Esophageal Cancer Surgery in Dialyzed Patients

patients on maintenance dialysis has rarely been dis-
cussed. First, risks for developing EC are reported to be 
significantly lower in patients with end-stage CKD than 
in the normal healthy population, although the mecha-
nism remains unknown.12) Second, CKD requiring regu-
lar dialysis markedly contributes to postoperative 
morbidity and mortality associated with major surgery, 
regardless of the type of operation.3–5) Concerning EC, in 
fact, esophageal resection itself often has a dismal surgi-
cal outcome, with a mortality rate of 4–10% and a mor-
bidity rate of 26–41%.13) Therefore, surgeons may well 
avoid such risks by not performing aggressive esopha-
geal surgery.6) In particular, esophageal SCC is highly 
associated with respiratory and otolaryngologic morbid-
ities, and harbors higher surgical risks than adenocarci-
noma of the esophagus.14) This might explain why SCC 
was rare in our dialysis cases (1/3), despite accounting 
for over 90% of EC in Japan.15)

In our series of three dialyzed patients, other non-sur-
gical therapies might have been an option. For instance, 
irradiation for the primary tumor might have been an 
option in Case 1. However, radiotherapy carries a possi-
ble risk of severe infectious adverse effects especially in 
chronically dialyzed individuals.16) Safety and efficacy 
of chemoradiation or radiation therapy for EC in dialytic 
patients has yet to be established, as it has been described 
only in a limited number of reports.16,17) In the other two 
cases, radiation had been contraindicated due to the his-
tory of definitive radiotherapy (Case 2) and an emergent 
situation (Case 3), respectively. It is feasible for dialysis 
patients to receive chemotherapy, with appropriate dos-
age adjustment to assure safety.18) Nevertheless, its radi-
cality remains uncertain as compared to surgical 
removal.19) Consequently, we opted for surgical treat-
ment for each of these dialysis patients.

In an attempt to reduce surgical stress, two-field nodal 
dissection or a two-stage operation was selected in our 
dialysis cases. All three patients remain alive after over-
coming serious morbidities. Our results, despite being 
anecdotal, raise the possibility that (i) EC surgery for 
dialysis-dependent cases is feasible with selection of less 
invasive approaches and that (ii) postoperative comor-
bidity risks are still relatively high. Dialyzed population 
are highly susceptible of anastomotic leakage, surgical 
site infection, cardiopulmonary disorder, and hemor-
rhage, owing to their impaired wound healing, unstable 
hemodynamic condition and platelet dysfunction.1–5) 
Given these difficulties, therapeutic decision-making tai-
lored to each patient on the basis of pretreatment 

meticulous assessment may be of importance to mini-
mize the risk of severe complications. Considering that 
dialysis itself is known to be associated with a high mor-
tality rate,20) we must carefully maintain a balance 
between curability and safety when choosing therapeutic 
approaches for EC patients on maintenance dialysis. 
Without such a prudent policy, EC would not be amena-
ble to surgical resection in dialyzed patients.

Conclusion

We retrospectively analyzed the characteristics of 
three EC surgery cases on maintenance dialysis. Esoph-
ageal resection was achieved in all three cases, with spe-
cialized approaches such as a two-stage operation. 
However, these procedures involved serious postopera-
tive morbidities. When treating EC patients receiving 
regular dialysis, surgeons should select therapeutic 
modalities considering both tumor curability and patient 
tolerance to challenging EC surgery.
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