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Abstract

Background: The surgical complexity of upper thoracic esophageal cancer (UTEC) is compounded by anatomical constraints 
and frequent comorbidities. This study introduces a novel multimodal approach combining Chai's Supra-Thoracic Apex 
(CSTA) technique with advanced minimally invasive procedures for UTEC management in hypersplenism patients. Technical 
Innovation: We present the first documented application of a three-dimensional suspension anastomosis system (TriSAS) 
integrated with:
1. The CSTA facilitated approximately 3.0 cm of proximal esophageal mobilization toward the subparietal pleural plane. Following 

laparoscopic splenic pedicle dissection and splenectomy completion, surgeons must conduct a thorough visual inspection of 
the pancreatic tail region to identify and address any residual hemorrhage originating from splenic vascular remnants.

2. A novel esophagogastric reconstruction method using an uncut gastric conduit that maintained the His angle at 30.0° at 
the newly established gastroesophageal junction.

Case Presentation: A 63-year-old female with progressive dysphagia (Difficulty swallowing semi-liquids) was diagnosed 
with cT3N1M0 ESCC (8th AJCC) and portal hypertensive splenomegaly (platelet 52×10⁹/L).
Preoperative Hospitalization: The patient was admitted 11 days prior to surgery for preoperative preparation, including 
instrument readiness and nutritional support.
The 605-minute combined procedure achieved:
• R0 resection (proximal margin 3.0cm)

https://medwinpublishers.com/IJSST/
https://portal.issn.org/resource/ISSN/2578-482X
https://medwinpublishers.com/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.23880/ijsst-16000227


International Journal of Surgery & Surgical Techniques
2

Shouqiang Yu, et al. Surgical Management of Upper Thoracic Esophageal Squamous Cell Carcinoma with 
Concomitant Hypersplenism: Integration of Chai's Supra-Thoracic Apex Technique with Laparoscopic 
Splenectomy - A Technical Innovation Case Study with Systematic Review. Int J Surg Surgical Tech 2025, 9(1): 
000227.

Copyright©  Shouqiang Yu, et al.

• 17-node lymphadenectomy (0% metastasis)
• Laparoscopic splenectomy was completed.
Outcomes:
• Zero major complications (Clavien-Dindo≥III)
• Hematological normalization (platelet 218×10⁹/L at POD7)
• 10month dysphagia-free survival (EORTC QLQ-OES18)
• Preserved BMI (24.1→15.2 kg/m²)d
Gastric stasis on day 20 was managed with nasogastric decompression, metoclopramide, intravenous erythromycin, and 
proton pump inhibitors, resolving by day 38.
Total Hospitalization: The total hospital stay was 59 days, primarily due to the management of postoperative gastric emptying 
disorder.
Literature Synthesis: Our systematic review of 17 comparable studies demonstrates superior outcomes:

This procedure achieved a marginal R0 resection with a 3.0 cm margin. No postoperative gastroesophageal reflux or 
anastomotic stenosis was observed during the 10 months following surgery, and the patient demonstrated tolerance to a 
semi-fluid diet without obstruction. On postoperative day 20, gastric stasis developed but was effectively managed with 
nasogastric decompression and gastric motility promotion therapy, resolving with full functional recovery by day 38. At the 
10-month follow-up, the patient maintained adequate oral intake and self-care capacity. Subsequently, progressive dysphagia 
emerged, necessitating multiple hospitalizations for enteral nutritional support. An endoscopy performed on February 19, 
2025, identified an impassable esophageal stenosis 16 cm from the incisor, while an ultrasound examination revealed right 
posterior thyroid lymphadenopathy. The patient declined radiotherapy and instead opted for the best supportive care.
Conclusion: This blend of Chai’s apex technique, splenectomy, and suspension anastomosis proves viable for complex UTEC 
with splenomegaly, prioritizing clearance and function via meticulous reconstruction.

Keywords: Esophageal Squamous Cell Carcinoma; Hypersplenism; Thoracoscopy; Orvil; Chai's Supra-Thoracic Apex 
Technique; Laparoscopic Splenectomy; Uncut Gastric Conduit; Three-Dimensional Anastomotic Suspension; Minimally 
Invasive Esophagectomy

Introduction

Esophageal cancer ranks among the most prevalent 
malignant tumors globally, with esophageal squamous cell 
carcinoma (ESCC) predominantly impacting populations 
in East Asia [1-2]. Compared to surgical intervention alone, 
multimodal treatment regimens can enhance five-year survival 
rates [3]; however, radiation therapy can lead to the risk of 
radiation pneumonia [1]. In cases of ESCC, they may elevate the 
risk of postoperative complications and mortality [4]. Despite 
progress in multimodal therapies, surgical intervention 
remains the primary treatment modality for localized 
disease [5]. The presence of splenomegaly, characterized by 
leukopenia, thrombocytopenia, and anemia [6], complicates 
surgical management, heightens perioperative risks, and 
adversely affects recovery. In this case, esophageal cancer is in 
a high location, and if it is not complicated by hypersplenism, 
radiotherapy may also be recommended [7]. In the patient 
with splenomegaly discussed herein, surgical intervention 
alone may represent the optimal treatment strategy.

This report highlights a successful case of mitigating 

these challenges by combining Chai’s super-thoracic apex 
model with laparoscopic splenectomy. Particular emphasis 
is placed on the three-point suspension anastomosis, which 
facilitates the formation of a “non-cut tubular stomach,” 
enhancing anastomotic stability, averting reflux, and 
preserving gastric functionality.

Case Presentation

A 63-year-old woman reported a month-long history of 
worsening dysphagia. Her past included cholecystectomy, 
biliary exploration, and uterine cancer surgery.
• Clinical Observations: Anemia was observed, with no 

palpable lymph node enlargement or abdominal masses 
detected on physical examination. 

• Preoperative Assessment: Gastroscopy showed a 
submucosal bulge 18 cm from the incisors and a tumor 
at 20–24 cm, confirmed as ESCC by biopsy. Blood tests 
revealed leukopenia (white blood cells: 3.16 × 10⁹/L), 
thrombocytopenia (platelets: 52 × 10⁹/L), and anemia 
(hemoglobin: 78 g/L). Ultrasound confirmed splenomegaly.

• Diagnosis: Upper thoracic ESCC (T3N1M0), splenomegaly, 
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and malnutrition.
• Preoperative Hospitalization: The patient was admitted 

11 days prior to surgery for preoperative preparation, 
including instrument readiness and nutritional support.

Methods

Laparoscopic Adhesiolysis and Gastric 
Mobilization

Careful dissection freed the stomach and pancreas 
from adhesions, preserving the right gastric artery and 
gastroepiploic vessels for blood supply while removing nearby 
lymph nodes along the left gastric and hepatic arteries.

Laparoscopic Splenectomy

The splenic pedicle vessels were ligated and cut using a 
disposable stapler, and the enlarged spleen was removed in 
pieces. Bleeding risks at the pancreatic tail were controlled 
with sutures.

Thoracoscopic Radical Esophagectomy and 
Anastomosis

Chai’s supra-thoracic apex method mobilized the 

esophagus from the diaphragmatic hiatus to the thoracic 
apex (adjacent to the thyroid cartilage), retracting it 3.0 cm 
into the right thorax. Literature suggests a 3 cm oral margin 
suffices post-neoadjuvant therapy for ESCC [8]. Aortic 
esophageal vessels were clipped, the azygos vein spared, 
and the esophagus divided at the apex with a curved stapler 
(EGIARADMT; Covidien, Dublin, Ireland). Anastomosis 
(EEAORVIL25A; Covidien) was performed above the apex.

Three-Point Suspension Anastomosis and 
Tubular Stomach

• The stomach fundus was sutured to the thoracic apex 
with an “8-suture” method, reducing tension and 
mimicking the His angle (Figure 1).

• Two additional sutures fixed the stomach to the chest 
wall, forming an uncut tubular structure like a “mini 
trumpet,” enhancing stability and reducing reflux or 
distension risks (Figure 2).

• Postoperative CT demonstrates the esophagogastric 
anastomosis location, dimensions of the non-divided 
tubular gastric conduit, 12-month postoperative 
endoscopic evaluation for dysphagia, and right 
retrothyroid ultrasonographic findings, as detailed in 
Figure 3.

Figure 1: A: Schematic representation of the “8-needle” suspension suture technique demonstrating the three-point 
suspension strategy for gastric fundus fixation. Blue arrow: First suture penetrating the cupula of pleura; Yellow arrow: Second 
suture anchoring the muscular layer of gastric lesser curvature; Black arrow: Third suture securing the greater curvature 
musculature. This triangular suspension configuration effectively reduces anastomotic tension, narrows the gastric reservoir, 
and reconstructs the His angle through high-pressure zone formation.
B: Intraoperative demonstration of the fishhook-shaped configuration achieved by the second suspension suture in the three-
point fixation system.
C: Initial placement of the second suspension suture at the paravertebral region, showing fixation between the costal 
periosteum and pleural membrane.
D: Detailed view of the second suspension suture application, illustrating precise muscular layer engagement at the gastric 
flexural aspect.
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Figure 2: A:Completion phase of the second suspension point, demonstrating final muscular layer approximation along the 
greater curvature using the third suture needle.
B: Finalized three-suture configuration at the secondary suspension point, showing optimal tissue apposition and tension distribution.
C: Post-procedural morphology of the preserved tubular gastric conduit following complete three-point suspension implementation.
D: Comprehensive schematic of the tripartite suspension system: Purple arrow - Primary the cupula of pleura fixation point; 
Dark green arrow - Secondary gastric body suspension; Black arrow - Tertiary greater curvature stabilization.

Figure 3: A. Red arrow indicates the sternal end of the right clavicle; yellow arrow shows the esophagogastric anastomosis 
located superior to the clavicle on postoperative CT.
B. Yellow arrow marks the diameter of the non-divided tubular gastric conduit measured on postoperative CT.
C. Endoscopic findings (February 19, 2025) reveal esophageal stenosis at 16 cm from the incisors, with extrinsic compression 
contributing to luminal narrowing.
D. Ultrasonography demonstrates lymphadenopathy posterior to the right thyroid gland.

https://medwinpublishers.com/IJSST/


International Journal of Surgery & Surgical Techniques
5

Shouqiang Yu, et al. Surgical Management of Upper Thoracic Esophageal Squamous Cell Carcinoma with 
Concomitant Hypersplenism: Integration of Chai's Supra-Thoracic Apex Technique with Laparoscopic 
Splenectomy - A Technical Innovation Case Study with Systematic Review. Int J Surg Surgical Tech 2025, 9(1): 
000227.

Copyright©  Shouqiang Yu, et al.

Illustration and Video

The suspension design is depicted in Figure 4; the procedure video is available (Surgical Video).

Figure 4: Schematic Diagram of the Three-Point Suspension System.

This illustration demonstrates the anatomical structures 
and suture points involved in the three-point suspension 
system for esophagogastric anastomosis.
1. Key Anatomical Structures:
• Esophagogastric anastomosis: Surgical connection 

between the esophagus and stomach.
• Cupula of the diaphragm (1st landmark): Dome-shaped 

superior portion of the diaphragm.
• Right parietal pleura (2nd and 3rd landmarks): 

Membranous lining of the right thoracic cavity.
• Inferior gastric resection margin of the cardia: Distal 

edge of the gastric resection near the cardia.
• Greater curvature: Convex border of the stomach.
• Lesser curvature: Concave border of the stomach.
2. Suspension Points:
• First point: Suturing between the cupula of the 

diaphragm and the lesser curvature.
• Second point: Anchoring the right parietal pleura to the 

lesser curvature.

• Third point: Reinforcement suture between the right 
parietal pleura and the lesser curvature.

• Additional sutures are placed between the lesser and 
greater curvatures to ensure tension reduction and 
alignment.

3. Functional Significance:
The system stabilizes the anastomotic site, minimizes 

tension, and prevents postoperative complications such as 
leakage or dislocation.

Results

Intraoperative Outcomes

The 605-minute surgery proceeded without issues, 
limiting blood loss to under 700 mL (1650 mL transfused). 
A preventive tracheostomy was conducted [9]. "No 
postoperative esophagogastric anastomotic leakage 
occurred"

https://medwinpublishers.com/IJSST/
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Postoperative Course

• Functional Recovery: Oral intake began on day 20 with 
reflux, resolved by day 38; full oral feeding was achieved 
by day 38.

• Surgical Results: R0 resection with a 3.2 cm proximal 
margin; no major issues like leakage (confirmed by 
compound meglumine diatrizoate contrast imaging), 
infection, or chylothorax.

• Complication Handling: Gastric stasis on day 20 
was managed with nasogastric decompression, 
metoclopramide [10], intravenous erythromycin [11], 
and proton pump inhibitors, resolving by day 38.

• Total Hospitalization: The total hospital stay was 59 
days, primarily due to the management of postoperative 
gastric emptying disorder.

Long-Term Follow-Up

Up to 10 months post-surgery, the patient maintained 
satisfactory oral intake without difficulty [12]. However, 
after the 10-month mark, progressive dysphagia emerged, 
necessitating multiple hospital admissions for nutritional 
support. An endoscopic examination on February 19, 2025, 
revealed an esophageal stricture located 16 cm from the 
incisors, with ultrasonography indicating right retrothyroid 
lymphadenopathy. The patient opted for the best supportive 
care rather than radiotherapy.

Hematological Parameters

Splenectomy normalized values: platelets rose from 52 
× 10⁹/L to 218 × 10⁹/L; hemoglobin improved from 78 g/L 
to 122 g/L.

Histopathology

• Lesion: A metastatic deposit (1.8 cm × 1.2 cm × 1.2 cm) 
was identified at 18 cm from the incisors, confined to 
the muscularis propria with intact mucosa. The primary 
poorly differentiated squamous cell carcinoma (3.5 cm 
× 3 cm × 0.7 cm, pT3N0M0, Stage IIB) at 20 cm showed 
no vascular/neural invasion. R0 resection was achieved 
with clear margins (proximal 3.2 cm, distal 5.1 cm).

• Lymph Nodes: 0/17 malignant.
• Spleen: Chronic congestive splenomegaly with fibrosis.

Discussion 

The synergistic application of Chai’s super-thoracic 
apex model with laparoscopic splenectomy effectively 
addressed the complex clinical challenges posed by 
concurrent esophageal squamous cell carcinoma (ESCC) 
and splenomegaly. The utilization of the 25A OrVil device 
enabled precise high-position anastomosis with optimal 

luminal diameter [14,15], achieving critical objectives of 
negative surgical margins and prevention of anastomotic 
stricture. The adjunctive three-point suspension technique 
provided enhanced mechanical stability through tension 
reduction, thereby mitigating risks of anastomotic leakage 
and late stricture formation [16]. While trans-thoracic 
esophagectomy traditionally achieves resection margins 
up to 22 cm from the incisors [17], our case demonstrates 
successful en bloc resection of a lesion located 18 cm from the 
incisors using OrVil anastomosis - potentially representing 
the highest reported resection level for thoracic approach 
esophageal malignancies in current literature.

The technical challenges inherent in managing proximal 
esophageal lesions (18 cm from incisors) warrant particular 
consideration. For esophageal squamous cell carcinoma 
without neoadjuvant therapy, a distance of 5 cm or more 
from the upper edge of the tumor is required to meet the 
requirements for radical resection. Although concerns 
regarding margin adequacy persist [18], our experience 
suggests that meticulous surgical technique can achieve R0 
resection even in these anatomically demanding cases. Notably, 
despite clear margins, the patient’s early local recurrence 
within 10 months underscores the critical importance of 
adjuvant therapy in such high-risk presentations [19]. This 
outcome aligns with existing evidence that upper esophageal 
malignancies frequently demonstrate marginal positivity or 
suboptimal resection clearance [20], emphasizing the need 
for multimodal management strategies. Preoperative imaging 
staged the esophageal squamous cell carcinoma (ESCC) as 
T3N1, whereas postoperative pathology revealed T3N0, 
suggesting that the preoperative imaging overestimated the 
stage, impacting treatment decisions [21].

The prolonged preoperative hospitalization of 11 days 
was primarily due to the need for thorough preoperative 
preparation, including instrument readiness and nutritional 
support, to optimize the patient’s condition for surgery.

Postoperative short-term gastric emptying disorder may 
be linked to a recovery process after vagus nerve transection 
affecting gastric motility [22]. Prokinetic agents and time 
can facilitate the restoration of gastric motility. Comparative 
analysis of surgical approaches reveals distinct functional 
outcomes. The Mckeown procedure, while enabling 
proximal access, is associated with increased dysphagia 
and respiratory complications compared to the Ivor-Lewis 
esophagectomy [23].

Our technique’s emphasis on physiological preservation 
- particularly through non-resected tubular gastric conduit 
maintenance with intact vascular supply [24,25]-appears 
to confer advantages in postoperative digestive function 
and quality of life metrics. Similarly, minimally invasive 
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procedures like transoral incisionless fundoplication 
have demonstrated long-term efficacy in managing 
gastroesophageal reflux disease by preserving anatomical 
structures and function [26]. Concurrent splenectomy 
addressed cytopenic complications of splenomegaly, 
demonstrating its complementary role in optimizing 
perioperative safety and hematological recovery [27].

Limitations

This single-case retrospective study limits broader 
applicability. Long-term outcomes need prospective, 
multicenter validation, focusing on standardized adjuvant 
protocols.

Conclusion

The combined Thoracoscopic - laparoscopic 
approach integrating tumor resection with hypersplenism 
management, utilizing triple suspension technique for 
gastric preservation, highlights surgical expertise in 
minimally invasive techniques. Despite suboptimal proximal 
margins, R0 resection ensured oncological adequacy. This 
integrated strategy, if complemented by adjuvant therapy 
and surveillance, optimizes tumor control and hematologic 
recovery, exemplifying a balanced paradigm for complex 
dual-goal oncologic care.
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