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Abstract
Introduction: Anastomotic leakage after esophagectomy is 
associated with high mortality and impaired quality of life. 
Aim: The objective of this work was to determine the effec-
tiveness of management of esophageal anastomotic leak-
age (EAL) after esophagectomy for esophageal and gastro-
esophageal junction (GEJ) cancer. Methods: Patients sub-
mitted to esophagectomy for esophageal and GEJ cancer at 
a tertiary oncology hospital between 2014 and 2019 (n = 
119) were retrospectively reviewed and EAL risk factors and 
its management outcomes determined. Results: Older age 
and nodal disease were identified as independent risk fac-
tors for anastomotic leak (adjusted OR 1.06, 95% CI 1.00–
1.13, and adjusted OR 4.89, 95% CI 1.09–21.8). Patients with 
EAL spent more days in the intensive care unit (ICU; median 
14 vs. 4 days) and had higher 30-day mortality (15 vs. 2%) and 
higher in-hospital mortality (35 vs. 4%). The first treatment 
option was surgical in 13 patients, endoscopic in 10, and 
conservative in 3. No significant differences were noticeable 

between these patients, but sepsis and large leakages were 
tendentially managed by surgery. At follow-up, 3 patients in 
the surgery group (23%) and 9 in the endoscopic group 
(90%) were discharged under an oral diet (p = 0.001). The in-
hospital mortality rate was 38% in the surgical group, 33% in 
the conservative group, and 10% in endoscopic group (p = 
0.132). In patients with EAL, the presence of septic shock at 
leak diagnosis was the only predictor of mortality (p = 0.004). 
ICU length-of-stay was non-significantly lower in the endo-
scopic therapy group (median 4 days, vs. 16 days in the sur-
gical group, p = 0.212). Conclusion: Risk factors for EAL may 
help change pre-procedural optimization. The results of this 
study suggest including an endoscopic approach for EAL.

© 2021 Sociedade Portuguesa de Gastrenterologia. 
Published by S. Karger AG, Basel
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Resumo
Introdução: A deiscência anastomótica após esofagecto-
mia está associada a uma elevada taxa de mortalidade e 
qualidade de vida comprometida. Objetivo: Avaliar a 
eficácia da abordagem da deiscência de anastomose es-
ofágica após esofagectomia por neoplasia do esófago e 
da junção esofagogastrica (JEG). Métodos: Foram revistos 
retrospetivamente todos os doentes submetidos a esofa-
gectomia por neoplasia do esófago e da JEG num hospital 
terciário entre 2014 e 2019 (n = 119) e analisados os fa-
tores de risco e as diferentes abordagens na deiscência 
anastomótica. Resultados: A idade avançada e a presença 
de metastização ganglionar foram identificados como fa-
tores de risco independentes para deiscência anastomóti-
ca (OR 1.06, 95% IC 1.00–1.13 e 4.89, IC 1.09–21.8). Os 
doentes com deiscência anastomótica estiveram mais 
dias internados na unidade de cuidados intensivos (UCI) 
(mediana 14 vs. 4 dias) e tiveram uma mortalidade aos 30 
dias e intra-hospitalar mais elevada (15% vs. 2% e 35% vs. 
4%, respectivamente). A primeira abordagem terapêutica 
foi cirúrgica em 13 doentes, endoscópica em 10 e conser-
vadora em 3. Não foram encontradas diferenças estatisti-
camente significativas entre estes doentes, com uma 
tendência para a presença de sépsis e de deiscências de 
maior dimensão nos doentes abordados cirurgicamente. 
Durante o seguimento, 3 doentes do grupo cirúrgico 
(23%) e 9 do grupo endoscópico (90%) tiveram alta hos-
pitalar sob dieta oral (p = 0.001). A taxa de mortalidade 
intra-hospitalar foi de 38% no grupo cirúrgico, 33% no 
grupo conservador e 10% no grupo endoscópico (p = 
0.132). Nos doentes com deiscência anastomótica, a pre-
sença de choque sético ao diagnóstico foi o único predi-
tor de mortalidade (p = 0.004). O tempo de internamento 
na UCI não foi significativamente menor no grupo sub-
metido a tratamento endoscópico (mediana de 4 dias vs. 
16 dias no grupo cirúrgico, p = 0.212). Conclusão: A iden-
tificação de fatores de risco para deiscência anastomótica 
após esofagectomia pode ajudar a alterar a optimização 
pré-procedimento. Os resultados deste estudo sugerem 
incluir uma abordagem endoscópica nos doentes com 
deiscência anastomótica. 

© 2021 Sociedade Portuguesa de Gastrenterologia. 
Publicado por S. Karger AG, Basel

Introduction

Esophageal cancer is the sixth leading cause of cancer-
related death overall, mainly due to diagnosis in advanced 
stages [1]. Even when esophageal cancer is resectable, 

esophagectomy carries a high risk of death (3.6–4.5%) 
compared with most surgically treated cancers [2–4]. 
Many efforts have been made to improve the esophagec-
tomy technique and to reduce postoperative complica-
tions, but esophageal anastomotic leakage (EAL) remains 
a frequent and feared postoperative complication, associ-
ated with high mortality and impaired quality of life. 
However, improvement of surgical techniques and man-
agement of complications has led to a steady decrease in 
postoperative mortality over the years [5–8].

Some factors have been associated with EAL develop-
ment, such as patients’ nutritional status and comorbidi-
ties, cancer stage, surgical procedure, and neoadjuvant 
therapy, but there are some controversies in the literature 
about the significant risk factors for this adverse event [9, 
10]. The identification of patients at risk for EAL can thus 
help in postsurgical management. 

EAL treatment success relies on early diagnosis, but 
optimal treatment remains controversial. The treatment 
decision is dependent on the characteristics of the leak 
and the severity of the patient’s condition. In the past, 
surgical revision with re-anastomosis or esophageal de-
viation was the treatment of choice. Since the emergence 
of endoscopic techniques, several potential endoscopic 
interventions have been used, such as clipping, self-ex-
pandable metal stents (SEMS), endoscopic vacuum ther-
apy (EVT), and endoscopic suturing devices [11–13]. 

While there are several studies evaluating the success 
of endoscopic and surgical treatment, there are few com-
parative studies evaluating treatment outcomes of differ-
ent management strategies specifically following onco-
logical esophagectomy. The aim of this study was to assess 
anastomotic leakage rates after esophagectomy for esoph-
ageal and gastroesophageal junction cancer (GEJ), to 
identify possible risk factors for EAL, and compare the 
outcomes of patients with EAL according to management 
strategy. 

Materials and Methods

Patients and Methods 
This was a retrospective cohort study including consecutive pa-

tients submitted to esophagectomy for esophageal or GEJ cancer 
between January 2014 and December 2019 in Instituto Português 
de Oncologia do Porto – Francisco Gentil. All the patients submit-
ted to esophagectomy are initially managed in ICU where an elec-
tronic registry of all admissions ensure consecutive sampling. Data 
collection was performed through analysis of electronic medical 
records and patient charts. 

Patient demographic characteristics were collected along with 
the following clinical, surgical, and pathological characteristics: 
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history of diabetes or hypertension, smoking and alcohol habits, 
tumor location, histological type, surgical approach (Ivor-Lewis, 
McKeown, transhiatal, Sweet, and total esophagogastrectomy), 
type of reconstruction, anastomosis technique, surgeon’s experi-
ence, year of procedure, clinical TNM stage, neoadjuvant treat-
ment, APACHE II (Acute Physiology and Chronic Health Evalu-
ation) score on the first postoperative day, mean length-of-stay in 
the intensive care unit (ICU), need for invasive ventilation, in-
hospital mortality, and 1-year survival rate. Patients with and with-
out EAL were compared in terms of these factors. 

Definition and Management of Anastomotic Leaks
An anastomotic leak was defined as a “full thickness gastroin-

testinal defect involving the esophagus, anastomosis, staple line, or 
conduit irrespective of presentation or method of identification” 
according to the Esophagectomy Complications Consensus Group 
definition [14]. An anastomotic leak was classified as contained if 
no communication existed with the pleural space or only minimal 
extension into the mediastinal space occurred. Contrarily, an un-
contained leak was defined as a relatively large amount of contrast 
extravasating into the pleural space or draining into the chest tube, 
the presence of an abscess, mediastinitis, pyothorax, and sepsis 
[15]. 

The diagnosis of anastomotic leak was made through oral con-
trast computed tomography (CT), upper digestive endoscopy, or 
contrast esophagography. The combination of the patient’s clinical 
status with the availability of each exam at the time of suspected 
diagnosis were the factors with the greatest impact on the selection 
of the diagnostic exam to be performed. Patient management de-
pended on the characteristics of the leak, clinical status, and the 
availability of emergent endoscopic facilities, as well as multidisci-
plinary judgement. Thr treatment strategy was classified as conser-
vative, surgical, and/or endoscopic. Conservative treatment in-
cluded intravenous antibiotics, restriction of oral intake, and en-
teral or parenteral nutrition. Surgical (re-operation) treatment 
included primary repair of the leak with decortication and drain-
age, resection of the leak with re-anastomosis, as well as esophageal 
deviation with cervical esophagostomy. Endoscopic treatment in-
cluded through-the-scope (TTS) endoclip, over-the-scope clip 
(OTSC), SEMS, or EVT. 

Successful closure of the leak was defined as the state in which 
endoscopy, CT, or contrast esophagography confirmed complete 
healing and the patient presented no clinical signs of leak. Time to 
oral intake was defined as the period from the first treatment of the 
leak to the day of oral diet start, with oral intake being progres-
sively resumed except if diagnostic exams evidenced persistent 
leak. Patients who died before starting oral intake were not includ-
ed in this analysis. A failure to seal the leak was defined as persis-
tent leak after the end of treatment or the need of another treat-
ment strategy. Time to oral intake, ICU length-of-stay, and in-
hospital mortality were compared between the conservative, 
endoscopic, and surgical treatment group. ICU length-of-stay was 
calculated excluding patients who died during ICU stay.

Statistical Analysis 
All statistical analyses were performed using IBM SPSS version 

26. Data are presented as the number and percentages for categor-
ical variables. Continuous variables are presented as the mean and 
standard deviation (SD) or as the median and interquartile range 
(Q25–Q75). Univariable analysis was performed using the χ2 test 

or Fisher exact test, while continuous variables were compared us-
ing Student’s t test or Mann-Whitney test if non-parametric data. 
The multivariable model included age, sex, and variables with p < 
0.2 in univariable analysis. For all comparisons, p < 0.05 was con-
sidered to indicate statistical significance. 

Results

Patients
From January 2014 to December 2019, 119 patients 

underwent esophagectomy for esophageal and GEJ can-
cer. We excluded 4 patients from the analysis (3 patients 
with late esophageal pulmonary fistulas more than 1 year 
after esophagectomy, and 1 patient who had esophageal 
melanoma metastasis), except for incidence rate mea-
surement.

All the patients were admitted to ICU after surgery for 
intensive medical surveillance. Patients were predomi-
nantly male (85.2%) and the mean age was 64.1 years (SD 
9.2). Squamous cell carcinoma was the most frequent his-
tology (77/115, 67.0%), with adenocarcinomas account-
ing for 33.0%. In more than half of the patients (52.2%), 
the tumor did not extend beyond the muscularis propria 
(≤T2). Seventy-nine patients (68.7%) had disease at least 
in one lymph node (N+).

Eighty-four patients (73.0%) received neoadjuvant 
chemoradiation therapy. The esophagectomy was per-
formed through the McKeown approach in 80 (69.6%), 
transhiatal approach in 15 (13.0%), Ivor-Lewis approach 
in 12 (10.4%), Sweet approach in 6 (5.2%), and total 
esophagogastrectomy in 2 (1.7%).

The esophagectomy was performed with cervical anas-
tomosis in 98 patients and with intrathoracic anastomosis 
in 21 patients. The stomach was used as a conduit to re-
establish gastrointestinal continuity in 100 cases (gastric 
pull-up). The esophageal anastomosis was hand sewn in 
71.6%, mechanical in 22.1%, and hybrid in 6.3%. Table 1 
shows the clinicopathological and surgical characteristics 
of the patients.

Incidence and Characteristics of Anastomotic Leakage
Considering all patients submitted to esophagectomy 

(n = 119), 26 patients (21.8%) had an anastomotic leak. 
There were no significant differences according to anas-
tomosis location (21/95 in cervical location vs. 5/20 in 
intrathoracic, p = 0.988). The leak rate was stable through-
out the study period.

The median time interval from surgery to diagnosis of 
the anastomotic leakage was 5.5 days (IQR 3–11). At the 
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Table 1. Clinicopathological and surgical data of patients who underwent esophagectomy and differences between those developing leaks

All 
(n = 115)

Leak 
(n = 26)

No Leak 
(n = 89)

p Multivariable analysis

OR, 95% CI p

Mean age ± SD, years 64.1±9.2 67.42±10.08 63.12±8.71 0.035 1.064 (1.000–1.132) 0.049
Male sex, n (%) 98 (85.2) 21 (80.8) 77 (86.5) 0.468 1.377 (0.364–5.210) 0.637
Hypertension, n (%) 59 (51.3) 17 (65.4) 42 (47.2) 0.103 0.412 (0.144–1.175) 0.097
Diabetes mellitus, n (%) 22 (19.1) 5 (19.2) 17 (19.1) 0.988 2.297 (0.623–8.464) 0.212
Alcoholism, n (%) 63 (54.8) 13 (50.0) 50 (56.2) 0.578
Ex or current smoker, n (%) 87 (75.7) 20 (76.9) 67 (75.3) 0.864
Histological type, n (%)

Adenocarcinoma
SCC

38 (33.0)
77 (67.0)

11 (42.3)
15 (57.7)

27 (30.3)
62 (69.7)

0.254

Tumor location, n (%)
Adenocarcinoma

EGJ–Siewert I
EGJ–Siewert II
Cardia–Siewert III

SCC
Upper third
Middle third
Lower third

30 (26.1)
5 (4.3)
3 (2.6)

2 (1.7)
32 (27.8)
43 (37.3)

20 (76.9)
1 (3.8)
0 (0)

0 (0)
9 (34.6)
6 (23.1)

10 (11.2)
4 (4.5)
3 (3.4)

2 (2.2)
23 (25.8)
37 (41.6)

0.428

0.241

T category, n (%)
T1/T2
T3/T4

54 (47.0)
61 (53.0)

7 (27.0)
19 (73.0)

47 (52.9)
42 (47.2)

0.020
0.389 (0.138–1.097)
1

0.074

N category, n (%)
N+
N0

79 (68.7)
36 (31.3)

22 (84.6)
4 (15.4)

57 (64.0)
32 (36.0)

0.047
4.891 (1.095–21.842)
1

0.038

Neoadjuvant therapy, n (%)
No
QT
RT

27 (23.5)
87 (75.7)
85 (73.9)

5 (19.2)
20 (76.9)
20 (76.9)

22 (24.7)
67 (75.3)
65 (56.5)

0.864
0.691

Surgical procedure, n (%)
McKeown
Transhiatal
Ivor-Lewis
Sweet
Total esophagogastrectomy

80 (69.6)
15 (13.0)
12 (10.4)
6 (5.2)
2 (1.7)

17 (65.4)
4 (15.4)
5 (19.2)
0 (0)
0 (0)

63 (70.8)
11 (12.4)
7 (7.9)
6 (6.7)
2 (2.2)

0.282

Anastomosis location, n (%)
Cervical
Intrathoracic

95 (82.6)
20 (17.4)

21 (80.8)
5 (19.2)

74 (83.1)
15 (16.9)

0.988

Anastomosis technique, n (%)*
Mechanical
Hand sewn
Hybrid

21 (22.1)
68 (71.6) 
6 (6.3)

5 (20.8)
16 (66.7)
3 (12.5)

16 (22.5)
52 (73.2)
3 (4.2)

0.354

Surgeon’s experience
<10 esophagectomies
≥10 esophagectomies

44 (38.2)
71 (61.7)

12 (46.2)
14 (53.8)

32 (36.0)
57 (64.0)

0.347

Conduit for anastomosis, n (%)
Stomach
Jejunum
Colon

100 (87)
13 (11.3)
2 (1.7)

26 (100)
0 (0)
0 (0)

74 (83.1)
13 (14.6)
12 (13.5)

0.080

Length of ICU stay, median (IQR) 4.0 (3.0–8.0) 14.0 (4.0–24.3) 4.0 (3.0–6.0) <0.001
Score APACHE II, median (IQR) 12.0 (10.0–14.0) 13.5 (11.8–15.3) 12.0 (9.0–14.0) 0.047
Need for mechanical ventilation, n (%) 26 (22.6) 15 (57.7) 11 (12.4) <0.001
In-hospital mortality 13 (11.3) 9 (34.6) 4 (4.5) <0.001
30-day mortality 6 (5.2) 4 (15.4) 2 (2.2) <0.001

IQR, interquartile range; SCC, squamous cell carcinoma; EGJ, esophagogastric junction. N+ refers to N1-N3 regional lymph node tumor 
extension, according to TNM classification. Bold values are significant. * Anastomosis technique was not registered in 20 patients.
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time of diagnosis, the mean C-reactive protein was 268 ± 
103 mg/L. Thirteen patients (50%) developed septic shock 
due to EAL.

The EAL was most of the times diagnosed through ra-
diological exams (12 by CT, 3 by radiographic contrast 
examination) and in 11 patients by upper digestive en-
doscopy. The leak size was described in 21 patients. Eight 
patients had a defect of less than 25% of anastomotic cir-
cumference, 9 patients had a defect up to 25–50%, and 4 
had a defect >50%. In 1 patient the leakage was associated 
with esophago-respiratory fistula.

The leak was limited to the mediastinum in 15 patients 
(57.7%), of which 10 were contained. The remaining 5 
were considered uncontained with mediastinitis. The 
leak extended into the pleural space in 11 patients (42.3%), 
all being considered non-contained. During the follow-
up period, 3 patients had fistula formation. 

Risk Factors for Anastomotic Leak
Univariable analysis revealed that EAL was signifi-

cantly associated with older age (p = 0.035), T and N tu-
mor category (OR 3.037 [1.161–7.943] and OR 3.088 

[1.078–9.751], respectively). Multivariable analysis re-
vealed that age and nodal disease were independent risk 
factors for EAL (Table 1).

Patients with EAL spent more days in the ICU than 
patients without leak (median 14 vs. 4 days, respectively; 
p < 0.001). The median APACHE II score on postopera-
tive day 1 was significantly higher in patients with leak 
(13.5 vs. 12.0, p = 0.047). In-hospital mortality (34.6 vs. 
4.5%) and 30-day mortality (15.4 vs. 2.2%) were signifi-
cantly higher in the leak group (OR 11.25 [3.10–40.78] 
and OR 7.909 [1.36–46.00], respectively). Also, APACHE 
II score on postoperative day 1 was significantly associ-
ated with in-hospital mortality (p = 0.007).

Treatment Strategy
Fourteen patients needed surgical reintervention, one 

after failure of endoscopic treatment (Fig. 1). The leak was 
revised by suturing the defect in 3 patients, with success-
ful closure in 1 patient. Ten patients were treated by sur-
gical deviation, taking down the conduit and creating a 
cervical stoma. After this procedure, 3 patients died dur-
ing hospitalization (2 of them in the first 30 days). Five 

Success
n = 2

Failure
n = 1

Failure
n = 1

Failure
n = 1

Success
n = 1

Deviation
with

cervical
stoma
n = 1

SEMS
n = 1

Success
n = 1

Recon-
struction

n = 5

Died
before
recon-

struction
n = 3

Success
n = 6

Failure
n = 1

Success
n = 1

Success
n = 1

Failure
n = 2

Failure
n = 2

Success
n = 8

Deviation
with

cervical
stoma
n = 1

Endoscopic
treatment

n = 1*

TTS
endoclip

n = 3

Suturing
the defect

n = 3

Deviation
with

cervical
stoma
n = 10

OTSC
n = 1

SEMS
n = 6

Endoscopic treatment
n = 9

Conservative treatment
n = 3

Anastomotic leaks
n = 26

Surgical treatment
n = 13

Fig. 1. Management of patients with EAL. * Initially two OTSC, followed by placement of two SEMS and EVT. 
TTS, through-the-scope clip; OTSC, over-the-scope clip; SEMS, self-expandable metal stents; EVT, endoscopic 
vacuum therapy.
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patients underwent new anastomosis reconstruction, 
which was performed during the same hospitalization in 
2 patients and both were discharged under an oral diet. In 
the other 3 patients reconstruction was carried out elec-
tively and 1 of them died 5 days after the procedure with 
mediastinitis as a result of new leak. One patient devel-
oped stenosis after reconstruction (1/4).

Endoscopic treatment was chosen as the primary treat-
ment in 10 patients. TTS-endoclips were used in 3 pa-
tients, OTSC in 1 patient, and SEMS in 6 patients. TTS-
endoclips were only used in small leaks (less than 10 mm), 
with success in 2 of the 3 patients. OTSC was used as the 
first treatment in only 1 patient with a leak with 15 mm. 
Due to persistent leakage a SEMS was placed 1 week later 
with success.

Endoscopic stenting was used as first-line therapy in 6 
patients (4 partially covered SEMS and 2 fully covered 
SEMS) and as rescue treatment in 2 patients (1 fully cov-
ered SEMS and 1 partially covered SEMS). Technical 
placement of the stent was successful in all cases. All the 
patients who received endoscopic stenting as first treat-
ment had clinical success and started oral intake before 
hospital discharge. 

Complications related to stent insertion occurred in 5 
patients (62.5%): 2 cases of stent migration (1 fully cov-
ered SEMS and 1 partially covered SEMS) and 3 cases of 
esophageal stenosis (3 partially covered SEMS). One of the 
stent migrations was successfully managed with endo-
scopic repositioning and the other patient was managed 
with removal and insertion of another stent. All stents 
were removed between 4 and 8 weeks after placement.

EVT was used in 1 patient. This patient was initially 
submitted to surgical reintervention (suture of anasto-
mosis) without success, and subsequently endoscopic 
treatment was performed, first with 2 OTSC and then 
with placement of 2 fully covered SEMS. After 38 days of 
hospitalization the patient was discharged on an oral diet. 
Two months later the patient returned to the hospital to 
have the stents removed and EAL with mediastinum con-
tamination was diagnosed. EVT was used as rescue ther-
apy. Thirteen sponges were used and the treatment lasted 
31 days. The patient needed hospitalization for 74 days. 
One month after leak healing the patient started endo-
scopic dilatation due to esophageal stenosis.

Outcomes according to Treatment Strategy
In brief, the initial management was conservative in 3 

patients, endoscopical treatment in 10 patients, and sur-
gical in 13 patients (Fig. 1). Concomitant drainage of an 
infected cavity was performed in 50% of endoscopic-
treated patients (4 percutaneous drainage and 1 surgical 
drainage) and in 62% of surgical group (7 drainage at the 
time of surgery and 1 percutaneous drainage).

The patient demographics (age and sex), clinical sever-
ity variables (PCR at the diagnosis of leak, APACHE II 
score on postoperative day, presence of septic shock) and 
leak characteristics (leak location and size and presence 
of a concomitant cavity) did not significantly differ be-
tween patients submitted to endoscopic and surgical 
treatment (Table 2). Patients submitted to conservative 
treatment were excluded from this analysis because of its 
small size.

Surgical treatment
(n = 13)

Endoscopic treatment
(n = 10)

p

Age, mean ± SD, years 65.0±11.6 69.0±10.0 0.185
Male sex, n (%) 11 (84.6) 8 (80.0) 0.772
Score APACHE II, median (IQR) 14.0 (12.0–16.5) 13.0 (9.8–15.8) 0.471
C-reactive-protein, mean ± SD, mg/L 277.6±91.4) 252.0±118.8) 0.564
Septic shock, n (%) 9 (69.2) 3 (30.0) 0.062
Leak location, n (%)

Cervical
Thoracic

6 (46.2)
7 (53.8)

8 (80.0)
2 (20.0)

0.099

Leakage size1, n (%)
<25%
25–50%
>50%

2/10 (20.0)
5/10 (50.0)
3/10 (30.0)

5/9 (55.5)
4/9 (44.4)
0/9 (0.0)

0.113

Cavity drainage, n (%) 8 (61.5) 5 (50.0) 0.580

1 In the surgical group, leak size was described in 9 of 13 patients, and in the endoscopic 
group in 9 of 10 patients.

Table 2. Characteristics of patients 
submitted to endoscopy and surgery
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Outcomes between the conservative, endoscopic and 
surgical treatment regarding time to oral diet, length of 
ICU and hospital stay, and in-hospital mortality are sum-
marized in Table 3. The median ICU length-of-stay was 
non-significantly longer in the surgical group (16 days) 
compared to the endoscopic group (4 days; p = 0.212), but 
the median hospital length-of-stay was similar in both 
groups (36 days in endoscopic group vs. 35 days in surgi-

cal group). There were no predictive factors for prolonged 
hospital stay (Table 4).

Excluding patients who died during hospitalization, 
oral intake before discharge was possible in 15 patients, 2 
(100%) in the conservative group, 9 (100%) in the endos-
copy group, and 3 (60%) in the surgery group. The other 
2 patients in the surgical group were discharged under 
enteral feeding by tube jejunostomy. The median time 

Table 3. Outcomes after anastomotic leak according to treatment

Primary treatment Conservative treatment 
(n = 3)

Endoscopic treatment 
(n = 10)

Surgical treatment
(n = 13)

pe

Discharge under oral intake, n (%) 2 (66.7) 9 (90) 3 (23.1) 0.001
Time until oral intakea, median (IQR), days 16; 56d 10 (3–14) 35 (11–262.5) 0.030
Length of ICU stayb, median (IQR), days 27 (12–68) 4 (3–13.5) 16 (6.3–24.0) 0.212
Length of hospital stayc, median (IQR), days 36; 207d 36 (21-56.5) 35 (23.8–52) 0.885
In-hospital mortality, n (%) 1 (33.3) 1 (10) 5 (38.5) 0.132

IQR, interquartile range. Bold values are significant. a Patients who died before starting oral intake were not included in this analysis 
(conservative treatment: 2 patients; endoscopic treatment: 9 patients; surgical treatment: 5 patients). b Patients who were not discharged 
from the ICU were excluded (conservative treatment: 3 patients; endoscopic treatment: 10 patients; surgical treatment: 10 patients). 
c Patients who died during hospitalization were excluded (conservative treatment: 2 patients; endoscopic treatment: 9 patients; surgical 
treatment: 8 patients). d Absolute numbers presented (sample of 2 patients). e Analysis of statistically significant differences between 
patients submitted to endoscopic and surgical treatment.

Table 4. Predictors of mortality and prolonged hospital stay

Mortality p Prolonged hospital stay (≥30 days)1 p

yes
(n = 7)

no
(n = 19)

yes
(n = 13)

no
(n = 6)

Age, mean ± SD, years 71.6±8.0 65.6±11.3 0.203 64.3±8.7 68.0±16.3 0.673
Male sex, n (%) 7 (100.0) 15 (78.9) 0.187 11 (84.6) 4 (66.7) 0.372
Score APACHE II, median (IQR) 15.0 (12.0–17.0) 12.0 (10.0–15.0) 0.210 13.0 (10.0–14.5) 12.0 (10.5–16.5) 0.894
C-reactive-protein, mean ± SD, mg/L 270.3±98.9 266.9±107.4 0.943 287.9±106.4 224.3±115.8 0.251
Septic shock, n (%) 7 (100.0) 7 (36.8) 0.004 5 (38.5) 2 (33.3) 0.829
Leak location, n (%) 

Cervical
Thoracic

4 (57.1)
3 (42.9)

12 (63.2)
7 (36.8)

0.780
9 (69.2)
4 (30.8)

3 (50.0)
3 (50.0)

0.419

Leakage size2, n (%)
<25%
25-50%
>50%

3/7 (42.9)
3/7 (42.9)
1/7 (14.3)

5/14 (35.7)
6/14 (42.8)
3/14 (21.4)

0.911
3/10 (30.0)
5/10 (50.0)
2/10 (20.0)

2/4 (50.0)
1/4 (25.0)
1/4 (25.0)

0.680

Abscess, n (%) 3 (42.9) 11 (57.9) 0.495 6 (46.2) 5 (83.3) 0.127
Treatment, n (%)

Endoscopic
Surgical
Conservative

1 (14.3)
5 (71.4)
1 (14.3)

9 (47.4)
8 (42.1)
2 (10.5)

0.301
6 (46.2)
6 (46.2)
1 (7.7)

3 (50.0)
2 (33.3)
1 (16.7)

0.784

The bold value is significant.
1 Patients who died during hospitalization were excluded. 2 Leak size was described in 21 patients.
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interval to oral intake was 10 days (3–14) after endoscop-
ic treatment and 35 days (11–262.5) after surgical treat-
ment (p = 0.030). 

Overall, in-hospital mortality was 33.3% (1/3) in the 
conservative group, 10% (1/10) in the endoscopic group, 
and 38.4% (5/13) in the surgical group. The only predic-
tor of mortality following EAL was the presence of septic 
shock at leak diagnosis (p = 0.004; Table 4). 

Follow-up was complete in all 17 survivors and ranged 
from 1.3 to 6.2 years. The 1-year survival rate was 88.2%. 

Discussion

Esophagectomy remains a challenging and difficult 
surgical procedure, associated with important mortality. 
In our cohort, the 30-day mortality rate was 5.2%, with 
patients with EAL responsible for two thirds. In addition, 
in-hospital mortality was greater among patients with 
EAL (34.6%) compared to those without this complica-
tion (4.5%). The overall anastomotic leakage rate of 
21.8% observed in our center is in agreement with previ-
ous studies (rates ranging from 6 to 30%) [3, 16–18]. 
Identifying possible risk factors for esophageal leak may 
provide opportunities to improve preoperative patient 
conditions and also to choose the most adequate surgical 
procedure.

A correlation between higher age and EAL was found 
in univariate and multivariate analysis. However, most 
previous studies have not found a significant correlation 
between age and EAL [19, 20].

Patients with hypertension, diabetes mellitus, and al-
coholic or smoking habits were not significantly predis-
posed to EAL, although there seems to be a tendency for 
hypertension among those with leak. These results are 
not consistent with previous studies [19, 21]. In fact, Kas-
sis et al. [3] identified various risk factors, such as conges-
tive heart failure, coronary and peripheral artery disease, 
smoking habits, and cervical anastomosis, all of them 
with a potential to compromise microvascular supply to 
the healing of anastomosis. T and N categories of clinical 
TNM staging were both risk factors for EAL. A possible 
explanation for this association may be the fact that these 
patients may require a longer and more extensive sur-
gery.

In agreement with the remaining literature, we also did 
not find neoadjuvant therapy as a risk factor for anasto-
motic leak [3, 19, 22, 23]. Since clinical T3 or T4 and the 
presence of regional lymph node metastasis at diagnosis 
were significantly associated with EAL, TNM reassess-

ment after neoadjuvant therapy would allow for further 
understanding of the impact of neoadjuvant therapies on 
the postoperative prognosis. 

The surgical procedure and surgeon’s experience 
were not significantly associated with EAL. However, 
patients submitted to Ivor-Lewis had a higher rate of 
EAL (41.7%) than patients submitted to the McKeown 
procedure (21.3%). The anastomosis technique was not 
a risk factor for EAL, as described in a meta-analysis 
published in 2014. However, 67% of the EAL patients 
had hand-sewn esophagogastric anastomosis [24]. A 
recent systematic review with meta-analysis revealed 
that patients undergoing a transthoracic approach were 
associated with significantly lower rates of EAL [23]. 
Surprisingly, in our study, the EAL rate was similar in 
patients with intrathoracic anastomosis (25%) com-
pared with cervical anastomosis (22.1%). These results 
may be due to the limited number of intrathoracic anas-
tomosis. In fact, many surgeons prefer a cervical anas-
tomosis since a wider oncological resection margin can 
be achieved and eventual anastomosis dehiscence is 
usually less severe. 

EAL was significantly associated with an increased 
length of ICU stay and in-hospital mortality. We only 
measured the APACHE II score on the first day after sur-
gery, therefore it does not reflect patient status at the time 
of leak diagnosis. Even so, patients with higher APACHE 
II scores revealed a higher risk of EAL, which means that 
these patients on the first postoperative day already had 
clinical and analytical changes that raise the hypothesis of 
a surgical complication. According to our results, a high-
er APACHE II score should influence the time of surveil-
lance in ICU. Schniewind et al. [25] recorded patients’ 
APACHE II scores at the time of treatment initiation. In 
this study, the APACHE II score were 14, 15, 11, and 5 in 
the EVT, surgery, SEMS, and conservative groups, eluci-
dating that patients with a higher score needed a more 
interventional treatment. 

Currently, there is no standardized treatment algo-
rithm for patients with EAL. The management of EAL 
should be individualized and guided by the magnitude 
of the leak and the severity of the clinical condition. The 
therapeutic decision also depends on medical prefer-
ences of the physician in charge and the availability of 
treatment at the time of diagnosis. Some authors sug-
gested possible therapeutic strategies. Patients with as-
ymptomatic localized radiological cervical leak could 
be managed conservatively [26]. In addition, endoscop-
ic clipping may be a successful treatment for small leaks, 
but in larger defects its efficacy is limited. In the most 
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severe cases, two major therapeutics have been encour-
aged: insertion of SEMS or surgical exploration. A sys-
tematic review published in 2017 suggested SEMS-
based therapy as an alternative to surgical treatment, 
excluding cases such as patients with anatomical leaks 
unfit for SEMS, patients with endoscopic signs of con-
duit necrosis, or septic patients. They concluded that 
the overall postprocedural in-hospital mortality is at 
least double that following SEMS introduction [27]. In 
our cohort study, in 8 patients the medical team decid-
ed to use SEMS (6 as the first-treatment and 2 as sec-
ond-line therapy). Complete healing of the leak was 
achieved in 7 patients (success rate of 87.5%), similar to 
reported in previous studies (ranging from 70 to 81%) 
[27–29]. In 1 patient, the stent was introduced late in 
the course of the disease, which may explain the thera-
peutic failure. Esophageal stenosis was the most com-
mon complication related to stent removal and oc-
curred in 3 patients (37.5%). All of them occurred in 
patients with partially covered SEMS. Stent migration 
occurred in 2 patients (25%). Despite the small number 
of patients with SEMS, the rate of complications related 
to stent insertion are in line with previous studies [30].

Recently, EVT has been described as a new effective 
treatment option. In contrast to stent placement, EVT re-
quires multiple endoscopic procedures. In our study, the 
only patient treated with EVT needed 10 endoscopies in 
only 1 month. Nevertheless, EVT allows visualizing the 
wound cavity and optimal drainage, being very effective 
on sepsis control in patients with mediastinitis. A meta-
analysis published in 2020 compared EVT and SEMS for 
EAL and revealed a significantly higher success rate of 
EVT in healing EAL, a shorter duration of treatment, and 
a lower in-hospital mortality rate [12].

In our series, 3 patients were submitted to leak suture, 
with successful closure in only 1 of them. Ten patients 
were treated with surgical deviation by taking down the 
conduit if not viable and creating a cervical stoma. Three 
patients died during hospitalization due to sepsis. The 
other 7 patients had hospital discharge, 2 with anastomo-
sis reconstruction and 5 with jejunostomy. Although the 
leak is easily controlled with this procedure, the right time 
to perform esophageal reconstruction is a difficult deci-
sion, forcing patients to remain on an artificial diet some-
times for more than a year. In the operative group, 61.5% 
died before starting oral intake. The time to oral intake 
was significantly longer in the surgical group when com-
pared to the endoscopic group. Crestanello et al. [16], de-
scribed the management of 47 patients with EAL. A sur-
gical approach was made in 20 patients and esophageal 

diversion was the chosen procedure in only 2 patients. 
Reinforcement of the anastomosis and anastomotic re-
pair were the most performed procedures. In-hospital 
mortality was lower (15%) compared with rates observed 
in our center. 

Despite the small number of patients in each treat-
ment group, there were no statistically significant differ-
ences between the groups of patients treated surgically 
and endoscopically. However, there was a tendency to-
wards surgical treatment in patients with dehiscence of 
more than 50% of the circumference of the anastomosis 
or with septic shock. It is noteworthy in our study that a 
higher rate of in-hospital mortality was observed in pa-
tients who underwent surgical intervention (38.5%) as 
compared with endoscopic (10%) and conservative treat-
ments (33%). Taking into account the outcomes of the 
leak patients, we consider that surgical intervention is 
indicated for patients with dehiscence of >75% of the 
anastomosis, unstable patients, or when endoscopic 
treatment fails.

The retrospective nature of our cohort presented lim-
itations mainly in the collection of potential risk factors. 
An example is nutritional status data, such as weight and 
albumin, which were not consistently recorded pre-ICU 
admission. The same applies to history of cardiac ar-
rhythmia or chronic obstructive pulmonary disease, 
clinical factors associated with leak occurrence previous-
ly in the literature. Given that diagnostic exams and ther-
apeutic decisions are dependent on medical judgement 
and equipment availability, there may be regional differ-
ences in the decision-making standards. This unicenter 
design could therefore limit the generalizability of find-
ings.

Considering the postoperatory mortality rate in our 
cohort, identification of risk factors for EAL may help 
change preoperative management.

We recommend that once EAL is diagnosed, individu-
alized treatment should be given according to the size of 
the leak, extent of the contaminated cavity, and status of 
the patient. Analysis of EAL treatment favors, in our 
opinion, endoscopic treatment instead of an aggressive 
approach. Further investigation is needed to determine 
which factors make us decide for endoscopic treatments, 
mainly SEMS and EVT, instead of surgical approach.
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