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Abstract

Objective Currently, the application of single-port inflatable mediastinoscopic esophagectomy in patients with
locally advanced esophageal squamous cell carcinoma receiving neoadjuvant chemoimmunotherapy is relatively
rare. This study aims to compare the clinical efficacy of single-port inflatable mediastinoscopic esophagectomy
with that of thoracoscopic esophagectomy for locally advanced esophageal squamous cell carcinoma following
neoadjuvant chemoimmunotherapy.

Methods We retrospectively analyzed the perioperative data of 118 patients who underwent minimally invasive
esophagectomy. Among them, 80 patients underwent thoracoscopy esophagectomy, and 38 patients underwent
single-port inflatable mediastinoscopy esophagectomy. The number of mediastinal lymph nodes dissected, incidence
of postoperative complications, and survival period were compared between the two groups.

Results The results revealed that the number of mediastinal lymph nodes dissected was similar between the two
groups (p=0.185); In terms of postoperative complications, the incidence of pneumonia was significantly lower in

the single-port inflatable mediastinoscopic esophagectomy group than in the thoracoscopic esophagectomy group
(p=0.038), but the incidence of hoarseness was higher in the single-port inflatable mediastinoscopic esophagectomy
group than in the thoracoscopic esophagectomy group (p=0.049). Moreover, there were no significant differences in
recurrence patterns, overall survival, or disease-free survival between the two groups.

Conclusions The results suggest that single-port inflatable mediastinoscopic esophagectomy is a safe and reliable
option for patients with locally advanced esophageal squamous cell carcinoma who have received neoadjuvant
chemoimmunotherapy.
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Introduction

Esophageal cancer is one of the most common malignan-
cies worldwide [1]. According to the 2022 global cancer
data, esophageal cancer ranks 11th in terms of incidence,
accounting for 2.6% of all malignancies, and is the 7th
leading cause of overall mortality, accounting for 4.6%
of cancer-related deaths [2]. The incidence of esopha-
geal cancer is relatively high in China, with squamous
cell carcinoma being the predominant pathological type
[3]. Despite advancements in surgical techniques [4] and
the implementation of neoadjuvant chemo(radio)therapy
regimens [5, 6], survival remains relatively poor, with an
estimated 5-year survival rate of 47% [7, 8].

In recent years, owing to continuous advancements in
endoscopic technology and the widespread implemen-
tation of minimally invasive esophageal cancer surgery,
thoracoscopic and laparoscopic techniques have been
combined for radical resection of esophageal cancer,
becoming the standard treatment option [9-11]. Com-
pared with traditional thoracotomy, minimally invasive
surgery is significantly advantageous in that the postop-
erative recovery time is shorter and the postoperative
complication rates are lower [12].However, transthoracic
surgery significantly disrupts cardiopulmonary func-
tion, and the procedure becomes even more challenging
when there are adhesions in the chest. Additionally, some
patients may be unable to tolerate transthoracic surgery
because of their lung function, forcing them to forego
surgical treatment altogether. In 2015, Fujiwara et al. [13]
developed novel surgical methods for the dissection of
upper mediastinal lymph nodes via single-port mediasti-
noscopy through a cervical incision and the lower medi-
astinal lymph nodes (including the subcarinal lymph
nodes) via laparoscopy. This procedure allows access
to the upper and middle segments of the esophagus via
a cervical approach, eliminating the need for a thoracic
approach, single-lung ventilation, chest wall incision,
and intraoperative lung compression. Consequently, it
has a minimal effect on cardiopulmonary function. This
surgical approach also significantly reduces postopera-
tive pain and promotes coughing and expectoration and
therefore good postoperative recovery. However, single-
port inflatable mediastinoscopic esophagectomy (SpIME)
can be challenging and requires specific surgical instru-
ments. Moreover, whether anatomical structures can
be clearly visualized under mediastinoscopy to allow
thorough lymph node dissection remains unclear [14].
Although SpIME is currently primarily performed in
the treatment of early- to mid-stage esophageal cancer,
there are few reports on SpIME following neoadjuvant
therapy. We retrospectively analyzed data from patients
who underwent thoracoscopic esophagectomy (TE) and
SpIME following neoadjuvant chemoimmunotherapy in
the Department of Thoracic Surgery at the First Affiliated
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Hospital of Zhengzhou University. Our aim was to inves-
tigate the differences in the number of mediastinal lymph
nodes dissected, incidence of short-term complications,
and prognosis between the two groups of patients.

Patients and methods

Study design

This single-center retrospective study was conducted in
the Department of Thoracic Surgery at the First Affiliated
Hospital of Zhengzhou University, where we reviewed
the data of patients who underwent esophagectomy
between January 2022 and December 2022. This study
was approved by the Institutional Review Board and Eth-
ics Committee of the First Affiliated Hospital of Zheng-
zhou University (No. 2024-KY-1648-001). Since this
study is retrospective, obtaining written informed con-
sent from patients was not necessary. This study was con-
ducted according to the principles of the Declaration of
Helsinki.

Participants

The inclusion criteria were as follows: (1) patients
aged > 18 years; (2) patients with a preoperative patho-
logical diagnosis of esophageal squamous cell carcinoma
(ESCC), a locally advanced clinical stage (T1b-T2N + MO,
T3-T4aNanyMO0), and who received neoadjuvant che-
moimmunotherapy before surgery; (3) patients with an
ECOG score: 0-1; (4) patients classified as ASA grades
I-1IL; (5) patients with RO resection.

The exclusion criteria were as follows: (1) patients diag-
nosed with distant metastasis during the operation, (2)
patients who died from other diseases, and (3) patients
with incomplete case data.

All the patients underwent various tests, including
routine blood tests, biochemical analysis, coagulation
studies, immunohistochemistry, esophageal barium
swallow, electronic gastroscopy, ultrasound endoscopy,
electrocardiogram, echocardiography, pulmonary
function testing, chest and upper abdominal computed
tomography (CT), as well as neck and abdominal ultra-
sound, to assess the size of the tumor, depth of the
invasion, tissue relationships, and lymph node status
and therefore rule out distant metastasis and signifi-
cant esophageal tumor invasion. Certain individuals
underwent positron emission tomography-computed
tomography (PET-CT) scans for staging before receiv-
ing neoadjuvant chemoimmunotherapy. Both groups
received 2 to 4 cycles of platinum-based doublet che-
motherapy, which consisted of a platinum agent (cis-
platin, carboplatin, or nedaplatin) combined with
nab-paclitaxel. Simultaneously, patients were adminis-
tered immune checkpoint inhibitors (ICIs), including
pembrolizumab, nivolumab, camrelizumab, sintilimab,
toripalimab, or tislelizumab (once every 3 weeks). The
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eighth edition of the AJCC TNM staging system was
used for postoperative tumor staging.

Surgical techniques

All patients included with ESCC underwent radical
esophagectomy with mediastinal and abdominal lymph-
adenectomy. Both groups of patients underwent surgery
under general anesthesia with single-lumen endotracheal
intubation for bilateral lung ventilation.

SpIME: The patients in the study were positioned supine,
and the upper abdomen and neck were disinfected and
draped simultaneously after proper fixation (Fig. 1A). A
5 cm incision was made on the medial margin of the left
sternocleidomastoid muscle, opening the muscular layer.
The cervical paraesophageal lymph nodes were resected, the
left recurrent laryngeal nerve was identified and marked,
the lymph nodes surrounding the left recurrent laryngeal
nerve were excised, and the lymph nodes adjacent to the
right recurrent laryngeal nerve were dissected (Fig. 1B).
An incision protective sleeve was inserted, and insufflation
with carbon dioxide at a pressure of 8—10 cmAq was initi-
ated. The thoracic esophagus was dissociated downward
to the level of the subcarina or lower pulmonary ligament,
and the lymph nodes adjacent to the recurrent laryngeal
nerve (Fig. 1C), esophagus and subcarina were dissected.
Attention should be given to the protection of the recur-
rent laryngeal nerve, azygos vein arch and thoracic duct
during surgery. Abdominal procedure: An observation hole

Fig. 1 Single-port inflatable mediastinoscopic esophagectomy. A The
position of the patient and placement of the operation ports. B The bi-
lateral recurrent laryngeal nerve was exposed, and para-nerve lymph
node dissection was performed (yellow arrow: left recurrent laryngeal
nerve, green arrow: right recurrent laryngeal nerve, black arrow: trachea).
C"Skeletonization” of the left recurrent laryngeal nerve (yellow arrow: left
recurrent laryngeal nerve, black arrow: trachea, green arrow: esophagus).
D Subcarinal lymph node dissection(yellow arrow: left prinipal bronchus,
black arrow: right prinipal bronchus, green arrow: subcarinal lymph nodes,
red arrow: esophagus)
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was created 1 cm to the left of the umbilicus, an operative
port was established in the upper abdomen, and an artifi-
cial pneumoperitoneum was established. The gastrocolic
ligament was opened, and the left gastroepiploic vessels and
their branches were isolated. The greater curvature of the
stomach was freed, the hepatogastric ligament was opened,
and the left gastric artery was isolated; the middle and lower
segments of the esophagus were dissected upward along
the esophageal hiatus, converging at the level of the carina,
and the lymph nodes adjacent to the lower esophagus and
beneath the carina were removed (Fig. 1D), then repair the
esophageal hiatal. Finally, the cervical esophagus was tran-
sected through the left cervical incision. A portion of the
stomach was removed from the abdominal cavity, shaped
into a tube and then moved to the neck to reconstruct the
esophagus for esophagogastrostomy.

TE: The patient was placed in the left lateral decubitus
position, and the chest was disinfected after proper fixa-
tion. Chest operation: An observation hole was created
in the 7th intercostal space on the right axillary midline,
and operation holes were established in the 4th intercos-
tal space on the anterior axillary line, the 9th intercostal
space on the posterior axillary line, and the 6th inter-
costal space on the posterior axillary line. An artificial
pneumothorax was established, the posterior mediastinal
pleura was opened, the transverse azygos vein arch was
clamped using a Hem-o-lok, the thoracic esophagus was
separated both bluntly and sharply, the bilateral recur-
rent laryngeal nerves were explored, the lymph nodes
were cleared, and the lymph nodes under the carina
and esophagus were removed. After the drainage tube
was placed, the chest was closed, the patient positioned
supine, and the chest was disinfected again. The abdom-
inal procedure was similar to that of SpIME. A portion
of the stomach was removed from the abdominal cavity,
shaped into a tube and then moved to the neck to recon-
struct the esophagus for esophagogastrostomy.

Postoperative management and follow-up

According to our protocol regarding postoperative care
after esophagectomy, the endotracheal tube was routinely
removed, and the patient returned to the thoracic surgery
ward. A chest radiograph was performed at the bedside
on postoperative day (POD) 1 to assess the patient’s chest
condition. Both groups of patients underwent esophagram
examination on POD 7. If there was no anastomotic leak-
age or significant coughing, the patients were allowed liq-
uids orally. The patients in both groups were subsequently
discharged with instructions to maintain a semiliquid diet.
The patients were switched to a normal diet on POD 14
and then regularly followed up, with appointments every
3 months for the first 2 years, every 6 months for the next
3 years, and then annually thereafter. During these visits,
patients underwent physical examinations, blood tests,
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and CT scans, typically covering the head, neck, thorax,
and abdomen. Additional specialized tests were arranged
when necessary. In cases of recurrence, treatment options
included chemotherapy, radiotherapy, and/or immuno-
therapy, with some patients also participating in clinical
trials. The overall survival (OS) was defined as the period
from the date of surgery until death or the last follow-up,
whereas the disease-free survival (DFS) referred to the
time between surgical resection and the first instance of
recurrence, death, or the last follow-up.

Observation indicators

Clinical and pathological data from two groups of
patients were collected. The data included age, sex,
tumor location, duration of surgery, postoperative length
of hospital stay, number of mediastinal lymph nodes dis-
sected and metastasis status, postoperative pathological
stage, postoperative anastomotic leakage, chylothorax,
hoarseness, tumor metastasis and recurrence, pulmonary
function tests, comorbidity, pneumonia, and pleural effu-
sion requiring additional drainage procedure.

Statistical analysis

All the statistical analyses were performed via SPSS ver-
sion 26.0. The normally distributed data are expressed as
1S, and categorical data were tested using the chi-square
test and Fisher’s exact test. An independent t test was
used for normally distributed continuous data, whereas
the Mann—Whitney U test was employed for data with-
out a normal distribution. Survival probabilities were
calculated using the Kaplan-Meier method, and differ-
ences in survival rates were assessed using the log-rank
test. The strength of the relationship was determined via
odds ratios, along with 95% confidence intervals (CIs). A
2-tailed p value < 0.05 indicated statistical significance.

Results

Patients

A total of 118 eligible patients were included in the study:
38 patients in the SpIME group and 80 patients in the TE
group.

The demographic and preoperative features were com-
parable between the SpIME and TE groups, as shown in
Table 1. There were no statistically significant differences
in age, sex, tumor location, comorbidity, pulmonary
function tests, operation duration, postoperative length
of hospital stay, or postoperative pathological stage
between the two groups of patients (p >0.05).

Lymph node dissection

The results of mediastinal lymph node dissection are
shown in Table 2. The number of lymph node dissected
was similar between the two groups (22.90+8.66 vs.
25.13+8.40, p=0.185). Further analysis revealed that
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the number of lymph nodes dissected adjacent to the
left recurrent laryngeal nerve in the SpIME group was
greater than that in the TE group, but the difference was
not statistically significant (4.92+3.71 vs. 3.79+2.50,
»=0.053). The number of lymph nodes dissected adja-
cent to the right recurrent laryngeal nerve in the SpIME
group was less than that in the TE group, but the dif-
ference was not statistically significant (3.55+2.32 vs.
4.01+2.49, p=0.344). The number of subcarinal lymph
nodes dissected in the SpIME group was similar to that in
the TE group (5.87 +3.93 vs. 6.10+ 3.20, p=0.765).

Postoperative outcomes and complications

The short-term complications are shown in Table 3. We
analyzed the incidences of postoperative anastomotic
leakage, chylothorax, and hoarseness. The results indi-
cated that there was no significant difference between the
two groups in terms of the incidence of anastomotic leak-
age, chylothorax or pleural effusion requiring additional
drainage procedure. However, the incidence of pneumo-
nia was significantly lower in the SpIME group than in
the TE group (p =0.038). Regarding hoarseness, the inci-
dence rate in the SpIME group was higher than that in
the TE group (p=0.049).

Survival analysis

All patients were observed until March 2025, with a
median follow-up duration of 31 months (range,10-38
months). The OS and DEFS rates of the TE group were
not significantly different from those of the SpIME
group (OS: HR:1.064,95%CI:0.430-2.570, p=0.891; DFS:
HR:0.959,95%CI:0.489-1.870, p=0.902), as shown in
Fig. 2. Given the limited number of Stage IVA patients in
the SpIME group, we conducted separate survival analy-
ses for subgroups, as shown in supplementary Fig. 1. The
1-year and 2-year OS rates for the TE group were 96.25%
and 83.75%, respectively. In the SpIME group, the rates
were 94.74% and 84.21%, respectively. The DEFS rates for
the TE group were 87.50% at 1 year and 75.00% at 2 years,
and the corresponding rates for the SpIME group were
89.47% and 71.05%, respectively.

Recurrence pattern

During the follow-up period, 40 patients (33.90%,40/118)
experienced recurrence; as the disease progressed, some
patients developed multiple metastases, yet only the
initial site of recurrence was considered in our analysis.
In the TE group, 27 patients experienced recurrence,
and the metastatic sites were as follows: supraclavicular
lymph node (8.75%, 7/80), lung (7.50%, 6/80), mediastinal
lymph node (6.25%, 5/80), liver (5.00%, 4/80), esophageal
anastomosis (3.75%, 3/80), bone (1.25%, 1/80), and brain
(1.25%, 1/80). In the SpIME group, the metastatic sites
were as follows: supraclavicular lymph node (10.53%,
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Table 1 Basic characteristics of the patients
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Characteristic SpIME(n=38)n(%) TE(n=80) n(%) p value
Age (years) 63.68+7.28 64.64+8.19 0.542
Gender 0.800
Female 11(28.95) 25(31.25)
Male 27 (71.05) 55 (68.75)
ASA classification 0.510
I/11 31(81.58) 69(86.25)
1 7(18.42) 11(13.75)
ccl 0.564
0 17(44.74) 38(47.50)
1 14(36.84) 33(41.25)
2 7(18.42) 9(11.25)
Pulmonary function tests
FEV1 2611061 2.53+0.64 0426
FEV1% 79.78+7.15 7798+1237 0.384
Tumor location 0.693
Upper thoracic 3(7.89) 10 (12.5)
Middle thoracic 17 (44.74) 31(38.75)
Lower thoracic 18 (47.37) 39 (48.75)
ypStage 0416
I 19 (50.00) 32 (40.00)
I 3(7.90) 10 (12.50)
I 14 (36.84) 27 (33.75)
IVA 2(5.26) 11(13.75)
Comorbidity
Emphysema 9(23.68) 21(26.25) 0.765
Coronary heart disease 6(15.79) 9(11.25) 0.558
Hypertension 9(23.68) 15(18.75) 0.534
Interstitial lung diseases 2(5.26) 0(0) 0.102
Healed pulmonary tuberculosis 2(5.26) 0(0) 0.102
Diabetes 5(13.16) 6(7.50) 0329
Recurrence 0.961
Absence 25(65.79) 53(66.25)
Presence 13(34.21) 27(33.75)
Prognosis 0.840
Alive 31(81.58) 64(80.00)
Dead 7(1842) 16(20.00)
Total operative time (min) 305.13£67.33 279.99+£74.92 0.081
The length of postoperative hospital stay (day) 889+2.15 9.96+4.40 0.160
ASA American Society of Anesthesiologists, CC/ Charlson Comorbidity Index
Table 2 Comparison of lymph node dissection parameters between the two groups
Lymph nodes SpIME(n=38) TE(n=80) p value
The number of dissected mediastinal lymph nodes 22.90+8.66 25.13+840 0.185
Lymph nodes adjacent to the left recurrent laryngeal nerve 4.92+371 3794250 0.053
Lymph nodes adjacent to the right recurrent laryngeal nerve 355+232 4.01+£249 0.344
Subcarinal lymph nodes 5.87+393 6.10+3.20 0.765

4/38), lung (7.89%, 3/38), mediastinal lymph node (7.89%,
3/38), liver (5.26%, 2/38), and esophageal anastomo-
sis (2.63%, 1/38). In the SpIME group, no bone or brain
metastases were observed, and there was no significant
difference in the incidence of metastasis at other sites
between the two groups, as shown in Table 4.

Discussion

The findings of the study are as follows. There was
no significant difference in the number of mediasti-
nal lymph nodes dissected between the two groups
(p=0.185). In terms of postoperative complications, the
incidence of pneumonia was significantly lower in the
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Table 3 Comparison of postsurgical complications between patients in the two groups

Postoperative complications SpIME(n=38) n(%) TE(n=80) n(%) p value
Anastomotic fistula 2 (5 26) 6 (7.50) 0.652
Chylothorax 2.63) 1(1.25) 0.573
Hoarseness 6 (15.79) 4 (5.00) 0.049
Pneumonia 4(10.53) 22 (27.50) 0.038
Pleural effusion requiring additional drainage procedure 8(21.05) 11 (13.75) 0313
A B
1.0 1.05
£ :m *? :
£ Z ]
s ] - .-
S ] 2 3
& 0.5 2 0.5
= ] g o
£ ] p=0.891 £ 1 p=0.902
5 1 HR:1.064 - 1 HR:0.959
“ 1 95%Cl: 0.430-2.570 1 95%Cl: 0.489-1.870
0.0 T T T 1 0.0 T T T 1
0 12 24 36 48 0 12 24 36 48
Months Months
T TE T SpIME T TE T SpIME

Fig. 2 Kaplan—Meier curves showing overall survival (OS) and disease-free survival (DFS) for each group. A No significant difference in OS was observed
between the TE and SpIME groups (p=0.891). B No significant difference in DFS was observed between the TE and SpIME groups (p=0.902)

Table 4 Recurrence patterns by site

Recurrence site SpIME(n=38) n(%) TE(n=80)n(%) p value
Supraclavicular lymph node 4(10.53) (8.75) 0.756
Lung 3(7.89) 6(7.50) 0.940
Mediastinal lymph node 3(7.89) 5(6.25) 0.740
Liver 2(5.26) 4(5.00) 0.952
Esophageal anastomosis 1(2.63) 3(3.75) >0.999
Bone 0(0) 1(1.25) >0.999
Brain 0(0) 1(1.25) >0.999

SpIME group than in the TE group (p=0.038), but the
incidence of hoarseness was higher in the SpIME group
(p=0.049); there was no significant difference in the
other complications between the two groups. Addition-
ally, there were no differences in recurrence patterns
or survival rates between the two groups. These results
suggest that SpIME is a feasible approach for treating
locally advanced esophageal cancer after neoadjuvant
chemoimmunotherapy.

The only difference between the two groups of patients
was the chest surgery approach, all other surgical pro-
cedures were consistent. Therefore, we only studied
the differences in mediastinal lymph node dissection.
Slightly fewer lymph nodes adjacent to the right recur-
rent laryngeal nerve were removed in the SpIME group
than in the TE group. However, SpIME was beneficial
for the dissection of lymph nodes near the left recurrent

laryngeal nerve. Neither of these differences were statis-
tically significant (p>0.05). The primary reason for this
may be because we dissected the left recurrent laryn-
geal nerve in the neck or even because we exposed the
nerve directly, allowing us to dissect more lymph nodes
near the left recurrent laryngeal nerve. Subcarinal lymph
node dissection is one of the most challenging aspects
of SpIME. Different surgeons have adopted various
approaches for dissecting subcarinal lymph nodes, such
as the transesophageal hiatus approach or the cervical
approach. In our study, we used the transesophageal hia-
tus approach for subcarinal lymph node dissection. The
results revealed that fewer lymph nodes were dissected
in the SpIME group than in the TE group, although the
difference was not statistically significant. These find-
ings suggest that the lymph node dissection efficiency of
the SpIME group is comparable to that of the TE group,
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which aligns with the conclusions of Davakis’ research
[15].

In terms of postoperative complications, the incidence
of recurrent laryngeal nerve injury was higher in the
SpIME group. Among the affected patients in the SpIME
group, five regained normal vocal function within six
months postoperatively, whereas one patient exhibited
persistent hoarseness without aspiration. We speculate
that the main reason for this result is the difference in
the lymph node dissection technique around the recur-
rent laryngeal nerve between the SpIME and TE groups.
In the SpIME group, we performed “skeletonization”
of the recurrent laryngeal nerve, as shown in Fig. 1C.
During this process, intraoperative traction, compres-
sion, and thermal damage could induce neural trauma
and edema, whereas over dissection and excessive expo-
sure might lead to demyelination and compromised
local blood supply. This finding is consistent with those
of previous studies [16—18]. To mitigate this, Daiko [19]
altered the surgical approach by changing the sequence
of operations, opting to remove the lymph nodes near
the left recurrent laryngeal nerve last. This modification
reduced direct contact between the surgical instruments
and the nerve and allowed the surrounding adipose tis-
sue to protect the nerve, thus lowering the incidence
of recurrent laryngeal nerve injury from 63 to 13%. Liu
[20] further suggested that “skeletonizing” the recurrent
laryngeal nerve during surgery can lead to nerve injury
and therefore recommended minimizing “skeletonizing”
as much as possible. In summary, we recommend that,
in addition to limiting excessive dissection of the recur-
rent laryngeal nerve, thermal damage should be avoided,
and excessive traction on the nerve during the procedure
should be prevented. These measures may help reduce
the risk of recurrent laryngeal nerve injury. Regarding
pulmonary complications, our results showed that the
incidence of pneumonia in the SpIME group was signifi-
cantly lower than that in the TE group (p=0.038). Com-
pared to the TE group, the SpIME group did not require
single-lung ventilation or lung compression during sur-
gery, thereby avoiding chest wall damage and compres-
sion of intercostal nerves. Additionally, no chest drainage
tube was needed postoperatively, which significantly
reduced chest pain for the patients and facilitated their
cooperation with postoperative rehabilitation [21, 22].
These factors are the primary reasons why the incidence
of pneumonia was significantly lower in the SpIME group
compared to the TE group. However, we observed that
the incidence of pleural effusion in the SpIME group was
higher than in the TE group, though this difference was
not statistically significant (p=0.313). The development
of pleural effusion may be related to pleural inflamma-
tion caused by esophagectomy and lymph node dissec-
tion [23]. To reduce postoperative pleural effusion after
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SpIME surgery, Hisakura et al. [24] attempted to incise
the left mediastinal pleura and place a 19Fr drainage tube
through the esophageal hiatus into the left chest cavity,
which was then punctured through the abdominal wall.
The results showed that patients who underwent thoracic
drainage through the esophageal hiatus had significantly
lower rates of postoperative pleural effusion and tho-
racic puncture drainage compared to those who did not
receive drainage (p <0.01).

In terms of prognosis, there were no significant dif-
ferences in recurrence patterns or survival outcomes
between the two groups. This highlights the complexity
of the factors influencing tumor recurrence and patient
prognosis. Our preliminary research indicates that recur-
rence patterns may be influenced by the tumor stage,
neoadjuvant treatment regimen, and quality of the sur-
gical procedure. In this study, we found that the surgi-
cal approach is not a risk factor for recurrence. In other
words, mediastinoscopic surgery may be a new option
for treating locally advanced cases after neoadjuvant
chemoimmunotherapy.

Conclusion

Our study results indicate that SpIME is a safe and reli-
able option for treating patients with locally advanced
ESCC who have received neoadjuvant chemoimmuno-
therapy. Since this is a retrospective study with a lim-
ited follow-up period, potential selection bias may exist,
and the recurrence patterns and survival outcomes of
the two groups may not allow for definitive conclusions.
Therefore, extending the observation period is neces-
sary for a more robust comparative analysis of these
clinical results.

Abbreviations

cT Computed tomography

Cls Confidence intervals

DFS Disease-free survival

ESCC Esophageal squamous cell carcinoma

ICls Immune checkpoint inhibitors

(o) Overall survival

POD Postoperative day

PET-CT  Positron emission tomography-computed tomography

SpIME Single-port inflatable mediastinoscopic esophagectomy
TE Thoracoscopic esophagectomy
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