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Abstract

Background: This study aimed to assess the frequency of cervical anastomosis dislocation toward the mediastinum after
McKeown esophagectomy and the significance of this phenomenon for postoperative complications.

Methods and Results: The study included 82 patients with stage I-III esophageal cancer who underwent surgical intervention
using McKeown esophagectomy in a completely open version (thoracotomy, laparotomy, cervicotomy) or hybrid esophagectomy
(thoracoscopy on the right, laparotomy, cervicotomy).

After McKeown esophagectomy, dislocation of the cervical anastomosis (DCA) toward the posterior mediastinum was
noted in 26.8% of cases. The overall incidence of anastomotic leakage was 18.3%. The groups of patients with and without DCA
did not differ statistically in the incidence of anastomotic leakage (P=0.205). Mediastinal complications (mediastinitis, pleural
empyema) were observed in 100% (6/6) of cases in the group with DCA and 33.3% (3/9) of cases in the group without DCA
(P=0.013). Pulmonary complications (pneumonia, atelectasis) occurred in 5(22.7%) and 8(13.3%) of cases in groups with DCA
and without DCA, respectively (P=0.304).

Conclusion: After McKeown esophagectomy, DCA toward the posterior mediastinum was noted in 26.8% of cases.
Dislocation of the cervical anastomosis toward the posterior mediastinum does not significantly impact the anastomotic leakage.
Mediastinal complications are more common in patients with DCA, but the incidence of pulmonary complications is not associated
with this phenomenon.(International Journal of Biomedicine. 2024;14(2):335-337.)
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Introduction

Esophageal cancer is ranked as the seventh most common
cancer worldwide.( In the Russian Federation, 6088 cases of
esophageal cancer were registered in 2020, of which stage
M-IV accounted for 65%.% The most studied and effective
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method for the treatment of stage I-III EC is multimodal
therapy, which includes preoperative chemoradiotherapy
followed by surgery.®

Esophagectomy is the most common radical treatment for
esophageal cancer. Two types of surgical intervention are most
often used in clinical practice. McKeown esophagectomy®
is a well-described procedure with right thoracotomy, upper
abdominal laparotomy, and cervical anastomosis by left
cervicotomy. Ivor Lewis esophagectomy® is the classic
transthoracic esophagectomy, which consists of laparotomy
and right thoracotomy with intrathoracic anastomosis.

With cervical anastomosis formation, there is a risk of
dislocation of the cervical anastomosis (DCA) toward the
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mediastinum, which occurs in 10-20%. This phenomenon is
an important cause of leakage into the mediastinum with the
subsequent development of mediastinitis and an unfavorable
operation outcome.®

This study aimed to assess the frequency of DCA toward
the mediastinum after McKeown esophagectomy and the
significance of this phenomenon for postoperative complications.

Materials and Methods

The study included 82 patients with stage I-III
esophageal cancer who underwent surgical treatment at the
Regional Clinical Oncology Center, Ulyanovsk, from January
1,2016, to November 1,2023. The patients underwent surgical
intervention using McKeown esophagectomy in a completely
open version (thoracotomy, laparotomy, cervicotomy) or
hybrid esophagectomy (thoracoscopy on the right, laparotomy,
cervicotomy).

Retrospective analysis was carried out according to the
developed protocol. We used the TNM 8 classification system
approved by the Union for International Cancer Control
(UICC) for staging.

Technical features of the formation of anastomosis

In all cases, the anastomosis was performed manually.
When forming an anastomosis on the neck, the end of the
esophagus was anastomosed with the anterior wall of the
gastric graft with a double-row suture, with the formation
of the second row of sutures using a sled U-shaped suture
according to E.L. Berezov on a 24 Fr gastric tube.

There were two criteria for the anastomosis migration
toward the posterior mediastinum:

- The displacement of more than 2/3 of the width of
the gastric graft to the right from the line at the edge of the
sternum and the thoracic vertebral body.

- The location of the anastomosis below the first thoracic
vertebra 5-6 days after surgery in X-ray with contrast.

All patients at the prehospital stage were examined
according to a standard recommended by the Association
of Oncologists of Russia to exclude the presence of distant
metastases and assess the extent of the process.

Statistical analysis was carried out using the StatTech
softwarev. 2.8.8 (StatTech LLC, Russia). Baseline characteristics
were summarized as frequencies and percentages for categorical
variables and mean+SD for continuous variables. For data with
normal distribution, inter-group comparisons were performed
using Student’s t-test. Group comparisons with respect to
categorical variables are performed using the chi-square test.
A probability value of P<0.05 was considered statistically
significant.

Results

Table 1 presents the main characteristics of the study
patients. All patients were divided into 2 groups. Group 1
included 22(26.8%) patients with DCA toward the posterior
mediastinum after McKeown esophagectomy, and Group
2 included 60(73.2%) patients without DCA. In our study,
the overall incidence of anastomotic leakage was 18.3%).

In Group 1, the incidence of anastomotic leakage was 1.82
times higher than in Group 2 without statistical significance.
Mediastinal complications (mediastinitis, pleural empyema)
were observed in 100% of cases in Group 1 and 33.3% of cases
in Group 2 (P=0.013). Pulmonary complications (pneumonia,
atelectasis) occurred in 5(22.7%) and 8(13.3%) of cases in
Group | and Group 2, respectively (P=0.304) (Table 2).

Table 1.

Characteristics of study patients.

Group 1 | Group 2

Variable =22 =60 |P-value
Male 16 (72.7%)|46 (76.7%)
Gender 0.713
Female 6(27.3 %) |14 (23.3%)

57.6+£4.8|60.1 5.4 0.060
4.32+0.87|3.17 £ 0.66| 0.000

Age (years)

Charlson index (points)

Cl5.4 10 (45.5%)(29 (48.3%)
ICD-10 0.818
C15.5 12 (54.5%)|31 (51.7%)
ITA 8 (36.5%) (22 (31.8%)
1B 9 (40.9%) |19 (36.6%)
Stage 0.404
1A 3 (13.5%) |17 (28.3%)
11IB 2(9.1%) | 2(3.3%)

Histological type Adenocarcinoma |4 (18.2%) | 9 (15%)

Squamous 18 (81.8%)| 51 (85%)
. |Hybrid McKeown| 4 (18.2%) | 8 (13.3%) .
Type of operation 0.843
Open McKeown |18 (81.8%)|52 (86.7%)
*- Yates’ P-value
Table 2.
Anastomotic complications in study groups.
. Group 1 Group 2
Variable =22 =60 P-value
Anastomotic leak 6 (27.3%) 9 (15%) 0.205
Mediastinal
complications 6 (100) 3 (33.3%) 0.013
Pulmonary complications 5(22.7%) 8(13.3%) 0.304

Discussion

Despite advances in multimodal treatment of esophageal
cancer in recent years, radical surgery remains the standard of
care. Currently, minimally invasive esophagectomies are being
actively introduced into clinical practice with satisfactory
short-term and long-term results. The classic version of
esophagectomy involves two operations: the Lewis operation,
which forms an intrathoracic anastomosis, and the McKeown
operation, which forms an anastomosis on the neck.

In a study by Low et al.,”” in 2704 esophagectomies, the
overall complication rate was 59%, with the most common
complications being pneumonia (14.6%) and arrhythmia
(14.5%). Anastomotic leakage was 11.4%, and 30-day
mortality was 2.4%.
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A study by Nakajima M et al.® found dislocation of
the gastric conduit in 38.3% of 149 patients who underwent
transthoracic esophagectomy. Multivariate analysis revealed
that dislocation of the gastric conduit was an independent
risk factor for anastomotic leakage (OR=4.840, 95% CI:
1.770-13.30, P<0.001). Sakai et al.®) examined 53 patients
with thoracic esophageal cancer who underwent radical
esophagectomy with gastric tube reconstruction and neck
anastomosis. The displacement of anastomosis into the
thoracic cavity was detected in approximately half of the
patients with neck anastomosis.

In our study, out of 6 anastomotic leakages in the group
with DCA, all 6 had mediastinal complications. In patients
without DCA, the anastomotic leakage proceeded more
smoothly, of which only 33.3% (3/9) experienced mediastinal
complications.

In a study by Fumagalli et al.,'” the proportion
of leakage was 10.5% and 9% after open and hybrid
esophagectomy, respectively, and doubled (20%) after totally
minimally invasive esophagectomy (P=0.016). Chen et al.!"V
recommended a high cervical anastomosis using a narrow
gastric tube to reduce leakage-related complications for
patients undergoing a McKeown esophagectomy effectively.

The studied mechanisms ensuring dislocation of the
anastomosis to the mediastinum are increased tone of the
esophagus and stomach after the cessation of anesthesia, the
suction effect of the diaphragm, which stimulates the migration
of the graft into the abdominal cavity and, therefore, provides
traction of the anastomosis into the mediastinum, and gravity
when filling the graft with food."® The fixation of cervical
anastomosis on the neck may protect the anastomosis from
distracting forces during the most vulnerable healing phase.
Thus, esophagogastric anastomosis is subjected to several
forces that create tension from the moment of recovery from
anesthesia and act in the early postoperative period.

Conclusion

After McKeown esophagectomy, DCA toward the
posterior mediastinum was noted in 26.8% of cases. Dislocation
of the cervical anastomosis toward the posterior mediastinum
does not significantly impact the anastomotic leakage.
Mediastinal complications are more common in patients with
DCA, but the incidence of pulmonary complications is not
associated with this phenomenon.
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