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ORIGINAL RESEARCH

Advantages And Disadvantages of Cervical
Tube-Type Anastomat in Endoscopic Surgery for
Esophageal Carcinoma

Longmin Xiao, MMed; Anqi Wang, MMed; Wenjian Han, MMed

ABSTRACT

Objective o This study aims to investigate the use of
cervical tube-type anastomat in endoscopic surgery for
esophageal carcinoma (EC) by exploring its advantages
and disadvantages. The findings contribute to the existing
knowledge and provide valuable insights for future EC
treatment.

Methods « A retrospective analysis was conducted on data
collected from 82 patients who underwent endoscopic
surgery for EC at The Central Hospital of Enshi Tujia and
Miao Autonomous Prefecture between May 2019 and
October 2022. Among the patients, 42 underwent
anastomosis with a cervical tube-type anastomat (Group
A), while the remaining 40 cases received layered
anastomosis (Group B). Various parameters were recorded,
including operation time (OT), neck bleeding volume, time
to first postoperative ambulation, postoperative oral food
intake, and hospitalization time. Pain assessment was
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INTRODUCTION

Esophageal carcinoma (EC) is a malignant tumor
originating from the esophageal epithelium, characterized by
symptoms such as choking sensation during swallowing,
foreign body sensation, and dysphagia accompanied by
retrosternal pain.! Metastasis or invasion of adjacent organs
may cause pain and discomfort in the affected organs.* EC
has a high incidence and mortality rate worldwide, with over
2 million new cases reported in 2020, ranking sixth among all
malignancies.’ The incidence of EC has significantly increased

performed using the Visual Analogue Score (VAS) before
(T0) and at 12h (T1), 24h (T2), and 48h (T3) after surgery.
Postoperative complications, changes in weight, hemoglobin
(Hb), albumin (ALB) levels, and the patient’s quality of life
assessed by the SF-36 scale were also evaluated.

Results « Group A demonstrated significantly lower OT,
neck bleeding volume, VAS scores at T1 and T2, and
incidence of postoperative complications compared to
Group B, leading to faster postoperative rehabilitation
(P <.05). However, the two groups had no statistically
significant differences regarding postoperative weight, Hb
and ALB levels, and SF-36 scores (P>.05).

Conclusions « The use of cervical tube-type anastomat in
endoscopic surgery for EC can accelerate postoperative
rehabilitation without adversely affecting the postoperative
nutritional status and quality of life. (Altern Ther Health
Med. 2023;29(7):166-171).

by 5-7 times compared to a decade ago, and it is predicted to
become the most common gastrointestinal malignancy by
2040.* The mortality rate for advanced EC patients within 5
years exceeds 40%, while the survival rate for stage IV EC is
below 10%.

Surgical intervention remains the primary treatment for
EC in clinical practice. However, anastomotic stenosis,
anastomotic fistula, and gastroesophageal reflux after
esophagogastrostomy are important factors affecting the
postoperative quality of life (QOL) and may contribute to
perioperative mortality.%” Cervical apparatus anastomosis
techniques have been explored in clinical trials to address
these concerns, showing effectiveness in reducing
postoperative complications and improving surgical
outcomes in EC patients.® Moreover, studies comparing
different clinical instrument anastomosis methods have
identified variations in their therapeutic effects. For instance,
Li et al® reported that layered anastomosis promotes the
generation of new skin tissue after EC surgery, while Yoshida
et al.!* argued that cervical tube-type anastomats are more
effective in minimizing the risk of postoperative infections.
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The lack of a standardized guideline for selecting EC
anastomosis methods has led to ongoing debates regarding
the optimal approach. Since 2019, our hospital has
implemented various clinical staplers in EC treatment and
accumulated substantial case data. Thus, this paper examines
the advantages and disadvantages of cervical tube-type
anastomats in EC treatment, providing comprehensive
evidence and guidance for future clinical management of EC.

MATERIALS AND METHODS
Study Design

A retrospective analysis was conducted on patient data
from The Central Hospital of Enshi Tujia and Miao
Autonomous Prefecture. The study included 82 patients who
underwent endoscopic surgery for EC between May 2019
and October 2022.

Participants

The eligible patients were diagnosed with EC through
biopsy at the pathology department of our hospital and met
the indications for endoscopic surgery.!! They actively
participated in the research, provided informed consent, and
had complete medical records. Exclusion criteria included:
(1) severe heart, liver, and renal insufficiency; (2) distant
organ metastasis; (3) tumor invasion of adjacent organs
causing complications; (4) dropouts or referrals unable to
complete follow-up; and (5) age less than 18 years old.
Among the patients, 42 received anastomosis with a cervical
tube-type anastomat and were assigned to Group A, while
the remaining 40 patients underwent layered anastomosis
and comprised Group B.

Surgical Procedure

All patients underwent endoscopic radical surgery for
EC performed by the same surgical team at our hospital. The
procedure involved endoscopic resection of the lesion
following endotracheal intubation under general anesthesia.
Subsequently, the gastric and neck anastomoses were
dissociated and mobilized to the neck via the retrosternal
tunnel, while the chest anastomosis was raised to the chest
through the diaphragmatic hiatus.

Group A. For patients in Group A, cervical tube-type
anastomosis was performed. An incision was made at the
inner edge of the left cervical sternocleidomastoid muscle,
which was then dissociated to access the esophagus. The
separated esophagus was pulled out through the cranial
incision, and a purse-string suture was applied at a location
more than 5 cm away from the upper margin of the tumor.
Subsequently, four channels were cut off approximately 1 cm
below the purse-string closure line, and a clinical stapler of
appropriate size was inserted.

Group B. Patients in Group B underwent layered
anastomosis. The esophagus and gastric body were routinely
dissociated, and the seromuscular layer of the posterior wall
was sutured. This was followed by a full-thickness interrupted
suture and an anterior seromuscular layer interrupted suture.

Outcome Measures

Endpoints. The following endpoints were assessed in
this study: (1) Operation Time (OT): The duration of the
surgical procedure was recorded; (2) Neck Bleeding Volume:
The volume of bleeding in the neck area was measured and
documented; (3) Time to First Postoperative Ambulation:
The time taken for patients to initiate postoperative
ambulation was noted; (4) Postoperative Oral Food Intake:
The ability of patients to consume oral food after surgery was
evaluated; (5) Hospitalization Time: The duration of hospital
stay following surgery was recorded.

Pain Assessment. Patients’ pain severity was assessed
using the Visual Analogue Score (VAS). The VAS was
administered before surgery (T0) and at 12 hours (T1), 24
hours (T2), and 48 hours (T3) post-surgery. The VAS is a
scale ranging from 0 to 10, with higher scores indicating
more severe pain.

Complications. The incidence of postoperative
complications, including anastomotic stenosis, bleeding, and
others, was recorded within one month after surgery.

Weight and Laboratory Measurements. Patients’
weight was measured and recorded before the operation and
again at 6 months post-operation. Fasting blood samples
were collected using an automatic biochemical analyzer to
assess hemoglobin (Hb) and albumin (ALB) levels.

Quality of Life (QOL) Evaluation. Six months after
surgery, patients’ QOL was evaluated using the Short-Form 36
Item Health Survey (SF-36) scale.!” The SF-36 includes items
related to physical functioning, bodily pain, mental health,
social functioning, role-emotional, and general health. Higher
scores on the SF-36 indicate a better quality of life.

Statistical Analysis

The results were analyzed using SPSS software version 2.0
(IBM, Armonk, NY, USA). Categorical variables were presented
as percentages (%) and compared between groups using the Chi-
square test. Continuous variables were reported as mean +
standard deviation (x + s). Inter-group comparisons were
performed using independent samples ¢ tests, while paired ¢ tests,
variance analysis, and Least-Significant Difference (LSD) tests
were used for intra-group comparisons. A significance level of
P<.05 was considered statistically significant in this study.

RESULTS
Clinical Baseline Data and Group Comparisons

The clinical baseline data, including age, sex, pathological
stage, and tumor location, were analyzed for both groups (A
and B) before the start of the study. Statistical analysis was
performed to compare the baseline characteristics between
the groups. The results in Table 1 indicated no significant
difference between groups A and B (P>.05). These findings
suggest clinical comparability between the two groups.

Comparison of Surgical Parameters
The statistical analysis of patients’ surgical conditions
revealed notable differences between Group A and Group B.
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Table 1. Clinical Baseline Data

Group Male/Female Age Phase I/II/IIT Upper/Middle/Lower section
Group A (n =42) | 29 (69.05)/13(30.95) | 66.31 + 6.51 | 19 (45.24)/16 (38.10)/ 7 (16.67) | 12 (28.57)/22 (52.38)/8 (19.05)
Group B (n = 40) |25 (62.50)/15 (37.50) | 67.00 + 9.42 | 19 (47.50)/16 (40.00)/5 (12.50) | 10 (25.00)/24 (60.00)/6 (15.00)
x*and ¢ 0.391 0.388 0.285 0.506
P value 532 .699 .867 777

Note: Values are presented as mean + standard deviation (x * s) or frequency (percentage). x* represents the chi-square test,

and t represents the independent samples ¢ test.

Table 2. Postoperative Complications

Group Anastomotic stenosis | Bleeding | Abdominal infection | Impaired gastric emptying | Total incidence
Group A (n =42) 2 (4.76) 2 (4.76) 1(2.38) 0 (0.0) 11.90
Group B (n = 40) 4 (10.00) 3 (7.50) 2 (5.00) 3 (7.50) 30.00
e 4.082
P value .043

Note: Values in parentheses represent percentages. The chi-square test was used for comparison (x?).

In Group A, the mean operation time was recorded as 20.64
+ 3.03 minutes, and the neck bleeding volume was measured
as 16.95 + 2.99 mL. In contrast, Group B had a longer OT of
30.85 + 4.20 minutes and a higher neck bleeding volume of
19.48 + 3.94 mL. These results indicate that Group A had a
shorter OT and lower neck bleeding volume compared to
Group B (P<.05, as shown in Figure 1).

Comparison of Postoperative Rehabilitation

Group A demonstrated a significantly faster postoperative
rehabilitation compared to Group B. The time to first
postoperative ambulation, oral food intake, and
hospitalization duration in Group A were recorded as 4.40 +
1.19 days, 7.21 £ 0.90 days, and 9.05 + 1.34 days, respectively.
These values were significantly shorter than those observed
in Group B (P<.05, as shown in Figure 2), indicating a faster
recovery process in Group A.

Figure 1. Surgical condition: A. Operation time; B. Neck
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Note: The bars represent the mean values, and the error bars
indicate the standard deviation. Statistical analysis was
performed using independent samples ¢ tests. It indicates a
statistically significant difference between Group A and
Group B (P<.05).

Comparison of Postoperative Pain

Group A exhibited milder postoperative pain compared
to Group B. There was no significant difference between
groups A and B in the Visual Analogue Score (VAS) at TO
(P>.05). However, both groups experienced a significant
increase in VAS scores at T1 compared to T0. Subsequently,
the scores gradually decreased at T2 and reached their lowest
value at T3 (P<.05). Notably, the VAS score at both T1 and
T2 was significantly lower in Group A compared to Group B
(P<.05, as depicted in Figure 3).

Comparison of Postoperative Complications

Group A exhibited a lower incidence of postoperative
complications compared to Group B. Both groups experienced
postoperative complications, including anastomotic stenosis,
bleeding, and abdominal infection. The incidence of
postoperative complications in Group A was 11.90%,
significantly lower than the incidence of 30.00% observed in
Group B (P<.05, as presented in Table 2).

Figure 2. Postoperative rehabilitation; A. Time to first

postoperative ambulation; B. Oral food intake;
C. Hospitalization time.
A. B. C.
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Note: The bars represent the mean values, and the error bars
indicate the standard deviation. Statistical analysis was
performed using independent samples t tests. It indicates a
statistically significant difference between Group A and
Group B (P<.05).
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Figure 3. Comparison of Visual Analogue Score (VAS) at
Different Time Points between Group A and Group B
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*indicates a statistically significant difference
the same group at TO

*indicates a statistically significant difference compared to
the same group at T1

“indicates a statistically significant difference compared to the
same group at T3

dindicates a statistically significant difference compared to
Group B at the same time.
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Figure 4. Postoperative nutritional status; A. Body weight.
B. Hb. C. ALB.
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*means that the difference with the same group before
treatment is statistically significant

Figure 5. Postoperative QOL: A. physical functioning; B.
Bodily pain; C. Mental health; D. Social functioning; E.
Role-emotional; F. General health
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Note: Each bar represents the mean value in the respective
dimension. The error bars indicate the standard deviation.
No statistically significant difference was observed between
Group A and Group B in any dimensions (P>.05).

Comparison of Postoperative Nutritional Status

There was no significant difference in postoperative
nutritional status between groups A and B. The preoperative
body weight, as well as hemoglobin (Hb) and albumin (ALB)
levels, were similar in both patient cohorts (P>.05). After six
months of the operation, both groups exhibited a significant
increase in body weight, Hb, and ALB levels (P<.05). However,
the two groups had no significant difference in postoperative
nutritional status (P> .05, as shown in Figure 4).

Comparison of Postoperative Quality of Life (QOL)

There was no significant difference in postoperative
QOL between groups A and B. The scores obtained from the
SF-36 scale, representing various dimensions of QOL, were
comparable between the two groups 6 months after surgery
(P> .05, as depicted in Figure 5). These results indicate that
the two different anastomosis methods did not have a
significant impact on the postoperative QOL of the patients.

DISCUSSION

The occurrence of EC is strongly linked to unhealthy
lifestyle factors such as smoking and alcohol consumption.
Currently, surgical resection remains the preferred and
primary treatment option for EC. In particular, the
reconstruction of the digestive tract with end-to-side
anastomosis plays a crucial role in achieving radical surgery
for EC."* With advancements in technology and the economy
in recent years, clinical staples have gradually replaced
traditional manual anastomosis methods and are being
increasingly utilized in clinical practice.”* By examining the
advantages and disadvantages of employing cervical tube-type
anastomats in EC surgery, this study holds significant reference
value for informing its subsequent clinical application.

Layered anastomosis is a commonly employed method in
clinical practice.”® Despite ongoing advancements in suture
techniques and materials, this method still has several limitations,
including a complex surgical procedure, prolonged operation
time, and an increased risk of postoperative complications.
Anastomotic fistula, for example, occurs in 10-27% of cases
following manual anastomosis, and its occurrence is associated
with various factors such as incorrect suture positioning and
excessive tension, which restricts its clinical utility.'>*®

Through continuous technological innovations, the use
of anastomats has evolved from manual anastomosis to
stapler anastomosis. When employing cervical tube-type
anastomats, the length of the stomach can be extended to the
top of the chest and neck, meeting the requirements for
anastomosis. This helps to reduce tension at the postoperative
anastomotic site, ensuring the safety of the procedure.
Furthermore, this method offers simplicity and convenience
in operation, achieves uniform caliber anastomosis, and
demonstrates a high success rate on the first attempt. It also
exhibits notable hemostatic effects, reduced postoperative
bleeding, and minimal patient trauma.'”"

This study demonstrated that Group A exhibited reduced
OT, decreased neck bleeding volume, and faster postoperative
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rehabilitation compared to Group B, providing preliminary
evidence supporting the value of cervical tube-type anastomats
in EC treatment. These findings are consistent with the study
conducted by Tverskovetal.,’ where they observed significantly
shorter anastomosis duration in gastric cancer patients who
underwent tube-type anastomosis compared to manual
anastomosis, thus corroborating our results.

Our findings suggest that the effectiveness of the cervical
tube-type anastomat technique lies in its ability to meet the
requirements of modern EC surgical treatment. Firstly, a clean
environment can be maintained by swiftly applying a dressing
to cover the wound. Secondly, the appropriate selection of
cervical tube-type anastomosis techniques and dressings
enables the maintenance of a clean environment, facilitating
the timely removal of anastomotic effusion and necrotic tissue.
It regulates the debridement and tissue reconstruction process
at the anastomotic site, inhibits bacterial proliferation,
promotes granulation tissue formation, and improves blood
circulation at the anastomotic site.** The lower VAS scores
observed in Group A compared to Group B at T1 and T2 may
be attributed to the reasons mentioned above. When analyzing
postoperative complications, we observed a lower incidence of
complications and a significantly reduced occurrence of
anastomotic stenosis in Group A. This finding suggests that
this can be attributed to the ability of the cervical tube-type
anastomat to avoid or minimize the occurrence of anastomotic
stenosis to a certain extent.

The soft and elastic nature of the mucosal layer allows for
the use of absorbable sutures, resulting in less scarring during
mucosal layer anastomosis. Furthermore, mucosal and
muscular anastomosis are not in the same plane, reducing
the likelihood of stenosis formation within the same plane.”!
The layered anastomosis technique demonstrates high overall
histocompatibility and does not affect the surrounding skin.
This allows for the anastomosis site to be enclosed in an
isolated environment, minimizing the risk of infection and
ensuring a favorable level of safety.”? In the subsequent inter-
group comparisons regarding postoperative nutritional status
and QOL, noticeable improvements were observed in both
groups following treatment. However, there was no
statistically significant difference between the two groups. It
suggests that while the cervical tube-type anastomat has a
positive impact on EC surgery, postoperative rehabilitation,
and pain relief, it does not appear to enhance the prognostic
outcomes of patients further.

Surgical treatment for EC is widely recognized as a
complex and time-consuming process involving multiple
procedures such as surgery, anastomosis, tumor tissue
removal, and subsequent postoperative recovery.”
Postoperative rehabilitation is influenced not only by medical
interventions but also by individual factors such as
autoimmunity and metabolism. Moreover, the effectiveness
of clinical staplers is closely tied to the professional skills and
experience of physicians.” Additionally, given the variability
in medical expertise across different regions, the outcomes
following stapler anastomosis may significantly differ among

patients. Therefore, the application of the cervical tube-type
anastomat warrants further in-depth and comprehensive
exploration and analysis, with the aim of providing a more
reliable safety guarantee for EC treatment.

Study Limitations

It is important to acknowledge several limitations of this
study. Firstly, the relatively small sample size in this study
raises the possibility that some of the observed results may be
statistically coincidental. Therefore, caution should be
exercised when interpreting these findings, and further
studies with larger sample sizes are warranted to validate the
outcomes. Secondly, this study focused primarily on assessing
the application effect of the cervical tube-type anastomat. In
future studies, it would be beneficial to include control
groups utilizing linear staplers and staplers made of different
materials to comprehensively explore the clinical value of the
cervical tube-type anastomat and compare its efficacy with
alternative methods. Lastly, a longer-term follow-up survey is
needed to evaluate the impact of the cervical tube-type
anastomat on the long-term outcomes of EC patients. It
would provide valuable insights into the sustained benefits
and potential complications associated with the use of this
technique.

CONCLUSION

The application of cervical tube-type anastomat in
endoscopic surgery for EC has demonstrated significant
benefits in terms of enhancing surgical safety, accelerating
postoperative rehabilitation, and alleviating postoperative
pain. However, no significant impact on postoperative
nutritional status and quality of life was observed. These
findings highlight the potential of cervical tube-type
anastomat as a valuable tool in improving the overall quality
of medical care for EC patients. Nonetheless, further research
and analysis are warranted to gain a deeper understanding of
the optimal application and potential limitations of cervical
tube-type anastomat in EC surgery. It will enable the medical
community to enhance the overall quality of care and
outcomes for EC patients.
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