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Abstract
Background:Gastroesophageal varices (GOV1 and GOV2) are major complications of portal hypertension. Endoscopic ultrasound (EUS)-guided cyanoacrylate selective sealing (PCSS) may improve obliteration compared with conventional direct endoscopic injection of cyanoacrylate (DEI-CYA).  
Methods: Ninety-seven patients with GOV1 or GOV2 varices were randomized to PCSS (n=50) or DEI-CYA (n=47). Primary outcome was variceal obliteration at 1 and 6 months. Secondary outcomes included rebleeding, recurrence, procedural cost, drug usage, and adverse events.  
Results: GV obliteration was 100% in both groups at 1 month. EV disappearance rates were higher in the PCSS group (90% vs 61.7%, P<0.05) at 1 month and maintained at 6 months (90% vs 65.96%, P<0.05). Rebleeding at 6 months was lower in PCSS (2 vs 12 patients, P<0.05). Adverse events were comparable. Median procedural cost was higher for PCSS (6383.4 vs 4008.7 CNY).  
Conclusions: EUS-guided PCSS achieves superior variceal obliteration and lower recurrence and rebleeding rates than DEI-CYA, with acceptable safety and higher cost.
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Introduction
[bookmark: _GoBack]GOV1 and GOV2 varices are high-risk complications of portal hypertension and cirrhosis, often leading to life-threatening gastrointestinal bleeding. Traditional endoscopic tissue adhesive injections reduce rebleeding but have limitations in obliterating deep varices and feeding vessels. EUS-guided approaches enable precise identification and embolization of primary tributaries, including gastric coronary, right gastric, short gastric, and posterior gastric veins,a therapeutic strategy rarely reported previously. There is some evidence of EUS intervention for igv varices, but less data are available for GOV1 and GOV2 varices.

Methods
Study Design
Prospective, randomized controlled trial at a tertiary endoscopy center in Hebei, China. Enrollment: April 2025–April 2026. Follow-up: 6 months. Randomization (1:1) via computer-generated numbers and allocation concealment with opaque envelopes. Blinding of outcome assessors and patients was maintained.

Participants
Inclusion: Adults ≥18 years with GOV1 or GOV2, history of variceal bleeding, eligible for endoscopic intervention, and consented.  
Exclusion: Malignancy, multi-organ failure, prior TIPS/BRTO, prior gastroesophageal surgery, pregnancy/lactation, shunt >1.5 cm, platelet <50,000/μL, INR ≥2.

Interventions
PCSS
- Preoperative CT and EUS mapping of feeding vessels  
- EUS-guided puncture with 19-gauge needle  
- Injection sequence: 3 mL lauromacrogol → 1 mL cyanoacrylate → 1–2 mL saline flush  
- Embolization of deep and mucosal varices, supplemented by conventional endoscopic injections  
- Titanium clips for occluding fundal shunt inflow/outflow when needed

DEI-CYA
- Direct endoscopic injection into varices following the same drug protocol  
- No EUS guidance used

Outcomes
Primary: Variceal obliteration at 1 and 6 months (endoscopy/EUS)  
Secondary: Rebleeding, recurrence, adverse events, drug usage, procedural cost

Follow-up
- Immediate postoperative monitoring and 3-day antibiotic prophylaxis  
- Gastroscopy/EUS at 1 and 6 months  
- Assessment of rebleeding events and residual varices

Statistical Analysis
- Software: SPSS 28.0  
- Categorical variables: chi-square or Fisher’s exact test  
- Continuous variables: t-test or Mann–Whitney U  
- Significance: P<0.05

 Results
- Ninety-seven patients analyzed (PCSS n=50, DEI-CYA n=47)  
- Baseline characteristics comparable  
- GV obliteration: 100% at 1 month for both groups  
- EV disappearance at 1 month: 90% (PCSS) vs 61.7% (DEI-CYA), P<0.05  
- EV disappearance at 6 months: 90% (PCSS) vs 65.96% (DEI-CYA), P<0.05  
- Rebleeding at 6 months: 2 (PCSS) vs 12 (DEI-CYA), P<0.05  
- Adverse events minor and comparable between groups  
- Median procedural cost: 6383.4 CNY (PCSS) vs 4008.7 CNY (DEI-CYA)

Discussion
PCSS demonstrates higher efficacy in variceal obliteration and lower recurrence/rebleeding rates than DEI-CYA. EUS-guided targeting of primary feeding vessels likely accounts for superior outcomes. Complication rates were low and similar between groups. The procedure is associated with slightly higher cost due to EUS equipment and puncture needles. Limitations include small sample size, and short follow-up.


Conclusion
EUS-guided PCSS is a safe, effective, and more efficacious alternative to DEI-CYA for GOV1 and GOV2 varices, achieving higher variceal obliteration and lower rebleeding with acceptable safety and higher cost. Further multicenter trials are warranted.
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