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ABSTRACT                                                      Published Online: April 14, 2026 

Background: Endoscopic injection of cyanoacrylate is a standard therapeutic approach 

for managing bleeding gastric varices in patients with portal hypertension. While 

generally effective, the procedure carries a risk of non-thrombotic pulmonary embolism 

(NTPE) resulting from the systemic migration of the biological glue. 

Aim: This study describes the clinical, radiological, and therapeutic characteristics of 

NTPE occurring after cyanoacrylate injection for gastric varices. 

Methods: A retrospective observational study was conducted at the Ibn Rochd 

University Hospital (Casablanca, Morocco) between January 2015 and December 2022. 

The study included patients who received biological glue injections for bleeding gastric 

varices and subsequently developed pulmonary embolism confirmed by chest 

radiography or computed tomography (CT) angiography. 

Results: Among 46 patients treated with a Glubran® 2 and Lipiodol® mixture during 

the study period, 6 patients (13%) developed NTPE. The mean patient age was 49 years. 

Clinical onset was primarily characterized by acute dyspnea and oxygen desaturation. 

Chest CT angiography confirmed the presence of hyperdense embolic material within 

the pulmonary arteries in all affected patients. Therapeutic management was 

predominantly supportive, relying heavily on oxygen therapy. Clinical outcomes were 

favorable with symptomatic treatment in three patients; however, one patient required 

transient mechanical ventilation, and one death occurred. 

Conclusion: NTPE is a rare but potentially severe complication of gastric variceal 

obturation. The risk highlights the need for meticulous injection techniques and close 

post-procedural respiratory monitoring, particularly in patients with large varices or 

those requiring higher injection volumes. 
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INTRODUCTION 

Upper gastrointestinal bleeding due to rupture of gastric 

varices is a serious complication of portal hypertension [1]. 

Endoscopic injection of biological glue into gastric varices       

is  the  most  widely  recommended  therapeutic  method  for  
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achieving hemostasis in cases of bleeding gastric varices [2–

4]. 

Non-thrombotic pulmonary embolism (NTPE) is a rare but 

potentially life-threatening complication of cyanoacrylate 

injection for gastric varices, with a reported incidence ranging 

from 0.5% to 4.3% [5–7]. 

The aim of this study was to describe the clinical, 

radiological, therapeutic, and outcome characteristics of 

pulmonary embolism occurring after cyanoacrylate injection 

for gastric varices. 
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MATERIALS AND METHODS 

This was a retrospective observational descriptive study 

conducted in the Department of Hepato-Gastroenterology at 

Ibn Rochd University Hospital in Casablanca over an eight-

year period, from January 2015 to December 2022. 

The inclusion criteria comprised patients with gastric varices 

who underwent biological glue injection (cyanoacrylate 

injection) into these varices and subsequently developed 

pulmonary embolism after the procedure, confirmed by 

imaging. Diagnosis was established either by chest 

radiography demonstrating suggestive whitish 

reticulonodular opacities (Figure 1) or by chest computed 

tomography angiography revealing the presence of 

hyperdense material within the pulmonary vessels, consistent 

with migration of biological glue (Figure 2). 

 

RESULTS 

During the study period, 46 patients underwent biological 

glue injection for gastric varices. Six patients (13%) 

developed pulmonary embolism following the procedure. 

The mean age of the patients was 49 years, ranging from 22 

to 72 years. The sex distribution was balanced, with three men 

and three women. 

The etiologies of portal hypertension were predominantly 

post-viral hepatitis C–related cirrhosis (2 cases), post-viral 

hepatitis B–related cirrhosis (1 case), cirrhosis of 

undetermined etiology (1 case), and portal hypertension of 

unspecified etiology (2 cases). 

In all cases, the indication for glue injection was acute 

gastrointestinal bleeding. The glue used was Glubran® 2 

mixed with Lipiodol® in all patients. Five patients underwent 

a single injection session, whereas one patient required three 

sessions. 

Clinically, five patients developed respiratory symptoms 

predominantly characterized by dyspnea (5 cases), dry cough 

(3 cases), and chest pain (2 cases). One patient remained 

asymptomatic. Five patients presented with oxygen 

desaturation below 90%, associated with respiratory 

instability, while hemodynamic status remained stable in all 

patients. 

Chest radiography, performed in four patients, revealed 

bilateral reticulonodular opacities. Chest computed 

tomography angiography, performed in all patients, 

confirmed the presence of bilateral intravascular hyperdense 

material within the pulmonary arteries, consistent with glue 

embolism. 

Management mainly consisted of oxygen therapy in five 

patients. One patient required transient tracheal intubation. 

Two patients received empirical antibiotic therapy, and one 

patient was transferred to the intensive care unit. 

Clinical outcomes were favorable with symptomatic 

treatment in three patients. One patient showed improvement 

after transient mechanical ventilation. One death occurred 

during transfer to the intensive care unit. Another patient was 

discharged against medical advice. 

 

DISCUSSION 

Non-thrombotic pulmonary embolism (NTPE) represents a 

rare but potentially serious complication of biological glue 

injection used for the treatment of bleeding gastric varices. 

Most complications reported after variceal glue injection 

involve local events (ulcerations, pain), recurrent bleeding, or 

migration of the injected material into the porto-systemic 

circulation. However, NTPE represents a major systemic 

event that may compromise the immediate prognosis of 

patients who are already fragile due to advanced portal 

hypertension. 

The literature reports variable incidences of this 

complication. Al-Bawardy et al. observed two cases of NTPE 

among 95 patients treated with cyanoacrylate [75], whereas 

Zhou et al. reported one case among 439 patients [5]. Cheng 

et al. identified one case among 753 injections [70], and Joo 

et al. reported two cases among 85 patients [69]. These data 

suggest a low incidence, generally below 3%, although some 

more recent series indicate a slightly higher frequency in 

specific clinical contexts. In our cohort, the incidence of 

NTPE was notably higher (6 cases among 46 glue injections), 

which may reflect technical particularities, larger injected 

volumes, or the presence of large porto-systemic shunts 

facilitating migration of the embolic material. 

Comparison of the published series with our findings suggests 

that the risk of pulmonary embolism following gastric 

variceal glue injection does not depend solely on the type of 

glue used, whether Histoacryl® or Glubran® 2, nor 

exclusively on the injected volume. Even with moderate 

volumes and appropriate dilutions, embolic events may 

occur, highlighting the multifactorial nature of this 

complication, including injection technique, variceal blood 

flow, and the presence of porto-systemic shunts. These 

observations emphasize the importance of meticulous 

injection technique and constant vigilance to minimize the 

risk [82,94]. 

From a pathophysiological perspective, NTPE following glue 

injection results from systemic embolization of the 

cyanoacrylate–Lipiodol® mixture through porto-pulmonary 

or porto-systemic communications. This hypothesis is 

supported by several radiological studies demonstrating 

hyperdense deposits compatible with glue within the 

pulmonary arteries, suggesting a mechanical embolization 

rather than a classical thrombotic process. 

Clinically, NTPE most frequently manifests as acute dyspnea 

occurring within minutes to a few hours after the glue 

injection procedure. The series by Rickman et al. [81] and De 

Freitas et al. [87] describe cases of sudden dyspnea 

immediately after injection, sometimes associated with 

tachypnea, oxygen desaturation, and chest pain. 

Asymptomatic presentations have also been reported in the 
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literature, occasionally diagnosed incidentally on imaging or 

during investigations of respiratory symptoms occurring after 

the procedure. In our series, five patients developed acute 

dyspnea, three of whom experienced symptoms immediately 

after glue injection. 

Imaging plays a fundamental role in confirming the 

diagnosis. Contrast-enhanced chest computed tomography is 

considered the diagnostic modality of choice, demonstrating 

intravascular hyperdense emboli within the pulmonary 

arteries. Tangcheewinsirikul et al. [88] and Nawrot et al. [87] 

described characteristic findings of hyperdense material in 

pulmonary arterial branches corresponding to glue emboli, 

which can be distinguished from conventional thrombotic 

emboli by their higher density and their linear or segmental 

nodular morphology. Similar imaging findings were observed 

in our series. 

The therapeutic management of NTPE remains essentially 

supportive. Oxygen therapy represents the cornerstone of 

initial treatment, with flow rates reported in the literature 

ranging between 4 and 10 L/min depending on the severity of 

hypoxemia. In our experience, oxygen therapy at 5 L/min 

resulted in clinical improvement in three patients. In severe 

cases, mechanical ventilatory support may be required, as 

reported by Chew et al. and observed in one of our patients. 

Some authors have suggested the use of corticosteroids 

(Parthiv Amin, 2022; Duarte M., 2023) or empirical antibiotic 

therapy; however, current evidence regarding their efficacy 

remains limited and heterogeneous. Consequently, no 

specific pharmacological treatment is currently 

recommended in guidelines for NTPE following glue 

injection. 

Anticoagulation has no indication in this context because the 

embolism is not thrombotic in origin, and the use of 

anticoagulants could increase the risk of bleeding in these 

patients who are already predisposed to gastrointestinal 

hemorrhage. 

The clinical outcome of NTPE varies across cases. Several 

series report complete recovery with simple oxygen therapy 

(Rickman et al., Alexander et al. [81,82]), which is consistent 

with our findings, where three patients showed favorable 

outcomes with symptomatic treatment alone. Nevertheless, 

unfavorable outcomes, including death, have been reported 

despite intensive management, notably in the series of Burke 

MP (2017), De Freitas (2016), and Marion Audibert et al. The 

death observed in our series highlights the potential severity 

of this complication in cases of severe respiratory 

involvement. 

Prevention of NTPE following glue injection relies on careful 

assessment of variceal blood flow, meticulous injection 

technique, and possibly the adoption of combined strategies 

such as the use of coils. Although cyanoacrylate injection 

remains highly effective for the treatment of gastric varices, 

vigilance is essential to minimize the risk of systemic 

migration and its pulmonary complications. 

 

CONCLUSION 

Pulmonary embolism following biological glue injection, 

although rare, may be severe and sometimes underdiagnosed. 

The risk appears to increase in patients with large gastric 

varices or in those requiring the injection of larger volumes 

of glue. Careful monitoring, even after the procedure, along 

with the adoption of appropriate technical strategies, is 

essential to prevent this complication and to optimize patient 

management. 

 

Figure 1. Chest radiograph showing radiological features of pulmonary embolism following cyanoacrylate injection in our 

patients. 

 

 
 

Figure 1a. Whitish reticulonodular opacities.                 Figure 1b. Whitish reticulonodular opacities. 
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Figure 1c : 

 

 
 

Figure 2. Chest CT angiography showing pulmonary embolism following cyanoacrylate injection in one of our patients. 

 
Presence of hyperdense material within the pulmonary arteries. 

 

REFERENCES 

1. Sharma, P., & Sarin, S. K. (2011). Improved survival 

with the patients with variceal bleed. International 

Journal of Hepatology, 2011, 356919. 

2. Rose, J. D., & Smith, P. M. (1991). The management 

of variceal bleeding. Baillière's Clinical 

Gastroenterology, 5(3 Pt 1), 511–535. 

3. de Franchis, R. (2015). Expanding consensus in 

portal hypertension: Report of the Baveno VI 

Consensus Workshop: Stratifying risk and 

individualizing care for portal hypertension. Journal 

of Hepatology, 63, 743–752. 

4. de Franchis, R., Bosch, J., Garcia-Tsao, G., 

Reiberger, T., & Ripoll, C. (2022). Baveno VII - 

➔ Whitish reticulonodular opacities. 

 

➔ . Cyanoacrylate glue within the gastric varix. 



Wafaa H. et al, Non-thrombotic Pulmonary Embolism Following Cyanoacrylate Injection for Gastric Varices: A 

Case Series of Six Patients 

85                     Available at: https://journalofmedical.org/ 

Renewing consensus in portal hypertension. Journal 

of Hepatology, 76(4), 959–974. 

5. Zhou, J., Liu, C., Ma, L., Chen, J., Luo, T., Li, F., 

Wang, J., Zeng, X., & Chen, S. (2021). 

Complications and management of elective 

endoscopic cyanoacrylate injection with 

lauromacrogol for gastric varices. European Journal 

of Gastroenterology & Hepatology, 33(5), 680–685. 

6. Radlinski, M., Fie, T., Richhart, R., Wentworth, B., 

Caldwell, S., & Henry, Z. (2020). Post-treatment 

ulceration and bleeding after cyanoacrylate injection 

of duodenal varices. ACG Case Reports Journal, 

7(3), e00342. 

7. Michael, P. G., Antoniades, G., Staicu, A., & Seedat, 

S. (2018). Pulmonary glue embolism: An unusual 

complication following endoscopic sclerotherapy 

for gastric varices. Sultan Qaboos University 

Medical Journal, 18(2), e231–e235. 

8. Kochar, R., & DuPont, A. W. (2010). Primary and 

secondary prophylaxis of gastric variceal bleeding. 

F1000 Medicine Reports, 2, 26. 

9. Romero-Castro, R., Pellicer-Bautista, F. J., Jimenez-

Saenz, M., et al. (2007). EUS-guided injection of 

cyanoacrylate in perforating feeding veins in gastric 

varices: Results in 5 cases. Gastrointestinal 

Endoscopy, 66(2), 402–407. 

10. Tripathi, D., Ferguson, J. W., Therapondos, G., 

Plevris, J. N., & Hayes, P. C. (2006). Review article: 

Recent advances in the management of bleeding 

gastric varices. Alimentary Pharmacology & 

Therapeutics, 24(1), 1–17. 

11. Goral, V., & Yılmaz, N. (2019). Current approaches 

to the treatment of gastric varices: Glue, coil 

application, TIPS, and BRTO. Medicina (Kaunas), 

55(7), 335. 

12. Sarin, S. K., Lahoti, D., Saxena, S. P., Murthy, N. S., 

& Makwana, U. K. (1992). Prevalence, 

classification and natural history of gastric varices: 

A long-term follow-up study in 568 portal 

hypertension patients. Hepatology, 16(6), 1343–

1349. 

13. Mumtaz, K., Majid, S., Shah, H., Hameed, K., 

Ahmed, A., Hamid, S., & Jafri, W. (2007). 

Prevalence of gastric varices and results of 

sclerotherapy with N-butyl 2 cyanoacrylate for 

controlling acute gastric variceal bleeding. World 

Journal of Gastroenterology, 13(8), 1247–1251. 

14. Ryan, B. M., Stockbrugger, R. W., & Ryan, J. M. 

(2004). A pathophysiologic, gastroenterologic, and 

radiologic approach to the management of gastric 

varices. Gastroenterology, 126(4), 1175–1189. 

15. Biecker, E. (2013). Gastrointestinal bleeding in 

cirrhotic patients with portal hypertension. ISRN 

Hepatology, 2013, 541836. 

16. de Franchis, R. (2005). Evolving consensus in portal 

hypertension. Report of the Baveno IV consensus 

workshop on methodology of diagnosis and therapy 

in portal hypertension. Journal of Hepatology, 

43(1), 167–176. 

17. Garcia-Tsao, G., Abraldes, J. G., Berzigotti, A., & 

Bosch, J. (2017). Portal hypertensive bleeding in 

cirrhosis: Risk stratification, diagnosis, and 

management: 2016 practice guidance by the 

American Association for the Study of Liver 

Diseases. Hepatology, 65, 310–335. 

18. Wani, Z. A., Bhat, R. A., Bhadoria, A. S., Maiwall, 

R., & Choudhury, A. (2015). Gastric varices: 

Classification, endoscopic and ultrasonographic 

management. Journal of Research in Medical 

Sciences, 20(12), 1200–1207. 

19. Sarin, S. K., & Kumar, A. (1989). Gastric varices 

profile, classification, and management. American 

Journal of Gastroenterology, 84, 1244–1249. 

20. Sarin, S. K., Primignani, M., & Agarwal, S. R. 

(2001). Gastric varices. In R. de Franchis (Ed.), 

Portal hypertension: Proceedings of the third 

Baveno international consensus workshop on 

definitions, methodology and therapeutic strategies 

(pp. 76–96). Blackwell Science. 

21. Hosking, S. W., & Johnson, A. G. (1988). Gastric 

varices: A proposed classification leading to 

management. British Journal of Surgery, 75(3), 

195–196. 

22. Hashizume, M., Kitano, S., Yamaga, H., Koyanagi, 

N., & Sugimachi, K. (1990). Endoscopic 

classification of gastric varices. Gastrointestinal 

Endoscopy, 36, 276–280. 

23. Yasumoto, M. (1971). Clinical observations on 100 

cases of gastric varices. Japanese Journal of 

Gastroenterology, 68, 721–739. 

24. Idezuki, Y. (1995). General rules for recording 

endoscopic findings of esophagogastric varices 

(1991) Japanese Society for Portal Hypertension. 

World Journal of Surgery, 19(3), 420–423. 

25. Arakawa, M., Masuzaki, T., & Okuda, K. (2002). 

Pathomorphology of esophageal and gastric varices. 

Seminars in Liver Disease, 22, 73–82. 

26. Nguyen, A. J., Baron, T. H., Burgart, L. J., 

Leontovich, O., Rajan, E., & Gostout, C. J. (2002). 

2-Octyl-cyanoacrylate (Dermabond), a new glue for 

variceal injection therapy: Results of a preliminary 

animal study. Gastrointestinal Endoscopy, 55(4), 

572–575. 

27. Piileul, F. (2009). Hémorragies digestives: Quelle 

stratégie d’exploration? Journal de Radiologie, 90, 

1400–1415. 

28. Kim, T., Shijo, H., Kokawa, H., Tokumitsu, H., 

Kubara, K., Ota, K., Akiyoshi, N., Iida, T., 



Wafaa H. et al, Non-thrombotic Pulmonary Embolism Following Cyanoacrylate Injection for Gastric Varices: A 

Case Series of Six Patients 

86                     Available at: https://journalofmedical.org/ 

Yokoyama, M., & Okumura, M. (1997). Risk factors 

for hemorrhage from gastric fundal varices. 

Hepatology, 25, 307–312. 

29. Garcia-Pagán, J. C., Barrufet, M., Cardenas, A., & 

Escorsell, A. (2014). Management of gastric varices. 

Clinical Gastroenterology and Hepatology, 12(6), 

919–928.e1. 

30. Irani, S., Kowdley, K., & Kozarek, R. (2011). 

Gastric varices: An updated review of management. 

Journal of Clinical Gastroenterology, 45(2), 133–

148. 

31. ASGE Technology Committee, Bhat, Y. M., 

Banerjee, S., Barth, B. A., Chauhan, S. S., Gottlieb, 

K. T., Konda, V., Maple, J. T., Murad, F. M., Pfau, P. 

R., Pleskow, D. K., Siddiqui, U. D., Tokar, J. L., 

Wang, A., & Rodriguez, S. A. (2013). Tissue 

adhesives: Cyanoacrylate glue and fibrin sealant. 

Gastrointestinal Endoscopy, 78(2), 209–215. 

32. Hwang, J. H., Shergill, A. K., Acosta, R. D., 

Chandrasekhara, V., Chathadi, K. V., Decker, G. A., 

Early, D. S., Evans, J. A., Fanelli, R. D., Fisher, D. 

A., Foley, K. Q., Fonkalsrud, L., Jue, T., Khashab, 

M. A., Lightdale, J. R., Muthusamy, V. R., Pasha, S. 

F., Saltzman, J. R., Sharaf, R., & Cash, B. D. (2014). 

The role of endoscopy in the management of 

variceal hemorrhage. Gastrointestinal Endoscopy, 

80(2), 221–227. 

33. McCarty, T. R., Bazarbashi, A. N., Hathorn, K. E., 

Thompson, C. C., & Ryou, M. (2020). Combination 

therapy versus monotherapy for EUS-guided 

management of gastric varices: A systematic review 

and meta-analysis. Endoscopic Ultrasound, 9(1), 6–

15. 

34. Aleem, A., & Shah, H. (2024). Gastric varices. In 

StatPearls. StatPearls Publishing. 

35. Park, J. K., Saab, S., Kee, S. T., Busuttil, R. W., Kim, 

H. J., Durazo, F., Cho, S. K., & Lee, E. W. (2015). 

Balloon-occluded retrograde transvenous 

obliteration (BRTO) for treatment of gastric varices: 

Review and meta-analysis. Digestive Diseases and 

Sciences, 60(6), 1543–1553. 

36. Duan, W., Bian, X., & Bu, Y. (2021). Applications of 

bioadhesives: A mini review. Frontiers in 

Bioengineering and Biotechnology, 9, 716035. 

37. Yang, E., Chang, M. A., & Savides, T. J. (2019). 

New techniques to control gastrointestinal bleeding. 

Gastroenterology & Hepatology, 15(9), 471–479. 

38. Sasaki, T., Hasegawa, T., Nakajima, K., Tanano, H., 

Wasa, M., Fukui, Y., & Okada, A. (1998). 

Endoscopic variceal ligation in the management of 

gastroesophageal varices in postoperative biliary 

atresia. Journal of Pediatric Surgery, 33, 1628–

1632. 

39. Fouad, T. A., & Shabaan, E. (2019). Endoscopic 

treatment of acute gastric variceal bleeding in 

patients with cirrhosis using isoamyl-2-

cyanoacrylate. Journal of Medical Science 

Research, 2, 36–41. 

40. Tripathi, D., Stanley, A. J., Hayes, P. C., Patch, D., 

Millson, C., Mehrzad, H., Austin, A., Ferguson, J. 

W., Olliff, S. P., Hudson, M., & Christie, J. M. 

(2015). U.K. guidelines on the management of 

variceal haemorrhage in cirrhotic patients. Gut, 

64(11), 1680–1704. 

41. Takeuchi, Y., Morishita, H., Sato, Y., Hamaguchi, S., 

Sakamoto, N., Tokue, H., Yonemitsu, T., Murakami, 

K., Fujiwara, H., Sofue, K., Abe, T., Higashihara, H., 

Nakajima, Y., & Sato, M. (2014). Guidelines for the 

use of NBCA in vascular embolization devised by 

the Committee of Practice Guidelines of the 

Japanese Society of Interventional Radiology 

(CGJSIR), 2012 edition. Japanese Journal of 

Radiology, 32(8), 500–517. 

42. Guillen, K., Comby, P. O., Chevallier, O., Salsac, A. 

V., & Loffroy, R. (2021). In vivo experimental 

endovascular uses of cyanoacrylate in non-modified 

arteries: A systematic review. Biomedicines, 9(9), 

1282. 

43. Patrone, R., Granata, V., Belli, A., Palaia, R., Albino, 

V., Piccirillo, M., Fusco, R., Tatangelo, F., Nasti, G., 

Avallone, A., & Izzo, F. (2021). The safety and 

efficacy of Glubran 2 as biliostatic agent in liver 

resection. Infectious Agents and Cancer, 16(1), 19. 

44. Oowaki, H., Matsuda, S., Sakai, N., Ohta, T., Iwata, 

H., Sadato, A., Taki, W., Hashimoto, N., & Ikada, Y. 

(2000). Non-adhesive cyanoacrylate as an embolic 

material for endovascular neurosurgery. 

Biomaterials, 21, 1039–1046. 

45. Carmignani, G., Belgrano, E., & Puppo, P. (1977). 

Evaluation of different types of emboli in 

transcatheter embolization of rat kidney. Urological 

Research, 5, 127–132. 

46. Carmignani, G., Belgrano, E., Puppo, P., & Giuliani, 

L. (1978). Cyanoacrylates in transcatheter renal 

embolization. Acta Radiologica Diagnosis, 19, 49–

56. 

47. Ahsoune, P., Barthet, M., Robaszkiewicz, M., & 

Bulois, P. (2016). Conditions de réalisation et 

description des principales techniques utilisées au 

cours de l’endoscopie en urgence. Acta 

Endoscopica, 46(5), 295–306. 

48. Yanling, W., Huijun, Z., Jun, H., Xiaobao, Q., 

Tingting, L., & Wenhui, Z. (2020). Safety and 

efficacy of modified BRTO-assisted endoscopic 

histoacryl injection for the treatment of isolated 

gastric varices with gastro-renal shunt. Advances in 



Wafaa H. et al, Non-thrombotic Pulmonary Embolism Following Cyanoacrylate Injection for Gastric Varices: A 

Case Series of Six Patients 

87                     Available at: https://journalofmedical.org/ 

Research in Gastroenterology & Hepatology, 16(2), 

555933. 

49. Trudeau, W., & Prindiville, T. (1986). Endoscopic 

injection sclerosis in bleeding gastric varices. 

Gastrointestinal Endoscopy, 32, 264–268. 

50. Oho, K., Iwao, T., Toyonaga, A., & Tanikawa, K. 

(1995). Ethanolamine oleate versus butyl 

cyanoacrylate for bleeding gastric varices: A 

nonrandomized study. Endoscopy, 27, 349–354. 

51. Feretis, C., Dimopoulos, C., Benakis, P., 

Kalliakmanis, B., & Apostolidis, N. (1995). N-

butyl-2-cyanoacrylate (Histoacryl) plus 

sclerotherapy versus sclerotherapy alone in the 

treatment of bleeding esophageal varices: A 

randomized prospective study. Endoscopy, 27, 355–

357. 

52. Stiegmann, G. V., Goff, J. S., Michaletz-Onody, P. 

A., Korula, J., Lieberman, D., Saeed, Z. A., Reville, 

R. M., et al. (1992). Endoscopic sclerotherapy as 

compared with endoscopic ligation for bleeding 

esophageal varices. New England Journal of 

Medicine, 326, 1527–1532. 

53. Lo, G. H., Lai, K. H., Cheng, J. S., Hwu, J. H., 

Chang, C. F., Chen, S. M., & Chiang, H. T. (1995). 

A prospective, randomized trial of sclerotherapy 

versus ligation in the management of bleeding 

esophageal varices. Hepatology, 22, 466–471. 

54. Gimson, A. E. S., Ramage, J. K., Panos, M. Z., 

Hayllar, K., Harrison, P. M., Williams, R., & 

Westaby, D. (1993). Randomised trial of variceal 

banding ligation versus injection sclerotherapy for 

bleeding esophageal varices. Lancet, 342, 391–394. 

55. Hou, M. C., Lin, H. C., Kuo, B. I. T., Chen, C. H., 

Lee, F. Y., & Lee, S. D. (1995). Comparison of 

endoscopic variceal injection sclerotherapy and 

ligation for the treatment of esophageal variceal 

hemorrhage: A prospective randomized trial. 

Hepatology, 21, 1517–1522. 

56. Shiha, G., & El-Sayed, S. S. (1999). Gastric variceal 

ligation: A new technique. Gastrointestinal 

Endoscopy, 49, 437–441. 

57. Lo, G. H., Lai, K. H., Cheng, J. S., et al. (2001). A 

prospective, randomized trial of butyl cyanoacrylate 

injection versus band ligation in the management of 

bleeding gastric varices. Hepatology, 33, 1060–

1064. 

58. Tan, P. C., Hou, M. C., Lin, H. C., et al. (2006). A 

randomized trial of endoscopic treatment of acute 

gastric variceal hemorrhage: N-butyl-2-

cyanoacrylate injection versus band ligation. 

Hepatology, 43, 690–697. 

59. Noophun, P., Kongkam, P., Gonlachanvit, S., & 

Rerknimitr, R. (2005). Bleeding gastric varices: 

Results of endoscopic injection with cyanoacrylate 

at King Chulalongkorn Memorial Hospital. World 

Journal of Gastroenterology, 11(47), 7531–7535. 

60. Hashizume, M., & Sugimachi, K. (1995). 

Classification of gastric lesions associated with 

portal hypertension. Journal of Gastroenterology 

and Hepatology, 10(3), 339–343. 

61. Lau, L. H. S., & Sung, J. J. Y. (2021). Treatment of 

upper gastrointestinal bleeding in 2020: New 

techniques and outcomes. Digestive Endoscopy, 

33(1), 83–94. 

62. Chen, A. M., & Binmoeller, K. F. (2005). Treatment 

of gastric varices with 2-octyl-cyanoacrylate glue 

injection: A long-term (2-year) efficacy and safety 

study. American Journal of Gastroenterology, 100, 

S349–S350. 

63. Komori, K., Kubokawa, M., Ihara, E., Akahoshi, K., 

Nakamura, K., Motomura, K., & Masumoto, A. 

(2017). Prognostic factors associated with mortality 

in patients with gastric fundal variceal bleeding. 

World Journal of Gastroenterology, 23, 496–504. 

64. Kozieł, S., Pawlak, K., Błaszczyk, Ł., Jagielski, M., 

& Wiechowska-Kozłowska, A. (2019). Endoscopic 

ultrasound-guided treatment of gastric varices using 

coils and cyanoacrylate glue injections: Results after 

1 year of experience. Journal of Clinical Medicine, 

8(11), 1786. 

65. Choudhuri, G., Chetri, K., Bhat, G., Alexander, G., 

Das, K., Ghoshal, U. C., et al. (2010). Long-term 

efficacy and safety of N-butylcyanoacrylate in 

endoscopic treatment of gastric varices. Tropical 

Gastroenterology, 31(3), 155–164. 

66. Hu, Y., Zhou, M., Liu, D., & Gong, J. (2024). Risk 

factors for rebleeding after endoscopic injection of 

cyanoacrylate glue for gastric varices: A systematic 

review and meta-analysis. Digestive Diseases and 

Sciences, 69(8), 2890–2903. 

67. Rengstorff, D. S., & Binmoeller, K. F. (2004). A pilot 

study of 2-octyl cyanoacrylate injection for 

treatment of gastric fundal varices in humans. 

Gastrointestinal Endoscopy, 59(4), 553–558. 

68. Sharma, M., & Goyal, A. (2012). Bleeding after glue 

injection in gastric varices. Rebleeding from a glue 

ulcer. Gastroenterology, 142(7), e1–e2. 

69. Joo, H. S., Jang, J. Y., Eun, S. H., Kim, S. K., Jung, 

I. S., Ryu, C. B., Kim, Y. S., Kim, J. O., Cho, J. Y., 

Kim, Y. S., Lee, J. S., Lee, M. S., Shim, C. S., & 

Kim, B. S. (2007). Long-term results of endoscopic 

histoacryl (N-butyl-2-cyanoacrylate) injection for 

treatment of gastric varices: A 10-year experience. 

Korean Journal of Gastroenterology, 49(5), 320–

326. 

70. Cheng, L. F., Wang, Z. Q., Li, C. Z., et al. (2010). 

Low incidence of complications from endoscopic 

gastric variceal obturation with butyl cyanoacrylate. 



Wafaa H. et al, Non-thrombotic Pulmonary Embolism Following Cyanoacrylate Injection for Gastric Varices: A 

Case Series of Six Patients 

88                     Available at: https://journalofmedical.org/ 

Clinical Gastroenterology and Hepatology, 8, 760–

766. 

71. Triantafyllou, M., & Stanley, A. J. (2014). Update on 

gastric varices. World Journal of Gastrointestinal 

Endoscopy, 6, 168–175. 

72. Kahloon, A., Chalasani, N., DeWitt, J., 

Liangpunsakul, S., Vinayek, R., Vuppalanchi, R., 

Ghabril, M., & Chiorean, M. (2014). Endoscopic 

therapy with 2-octyl-cyanoacrylate for the treatment 

of gastric varices. Digestive Diseases and Sciences, 

59(9), 2178–2183. 

73. Saraswat, V. A., & Verma, A. (2012). Gluing gastric 

varices in 2012: Lessons learnt over 25 years. 

Journal of Clinical and Experimental Hepatology, 2, 

55–69. 

74. Watanabe, K., Kimura, K., Matsutani, S., et al. 

(1988). Portal hemodynamics in patients with 

gastric varices: A study in 230 patients with 

esophageal and/or gastric varices using portal vein 

catheterization. Gastroenterology, 95, 434–440. 

75. Al-Bawardy, B., Gorospe, E. C., Saleem, A., Buttar, 

N. S., & Wong Kee Song, L. M. (2016). Outcomes 

and predictors of rebleeding after 2-octyl 

cyanoacrylate injection in acute gastric variceal 

hemorrhage. Journal of Clinical Gastroenterology, 

50(6), 458–463. 

76. Bhat, Y. M., Weilert, F., Fredrick, R. T., Kane, S. D., 

Shah, J. N., Hamerski, C. M., & Binmoeller, K. F. 

(2016). EUS-guided treatment of gastric fundal 

varices with combined injection of coils and 

cyanoacrylate glue: A large U.S. experience over 6 

years (with video). Gastrointestinal Endoscopy, 

83(6), 1164–1172. 

77. Burke, M. P., O'Donnell, C., & Baber, Y. (2017). 

Death from pulmonary embolism of cyanoacrylate 

glue following gastric varix endoscopic injection. 

Forensic Science, Medicine, and Pathology, 13(1), 

82–85. 

78. Amin, P., Pannu, T., Mohamed, R., & Watson, K. 

(2022). Nonthrombotic pulmonary embolism 

secondary to cyanoacrylate embolization of gastric 

varices. Canadian Medical Association Journal, 

194(9), E336–E337. 

79. Penedos, C., Pereira, C., Lemos, L., & Pina, P. 

(2023). Pulmonary biological glue embolism after 

endoscopic repair of gastric varices - A case report. 

Saudi Journal of Anaesthesia, 17(2), 249–251. 

80. Frassei, J. D. S., Franco, C. S., Brambilla, V. R., 

Loureiro, B. M. C., Kiebert, C. D. S., Fonseca, E. K. 

U. N., Ando, S. M., & Sawamura, M. V. Y. (2021). 

Cyanoacrylate pulmonary embolism after 

endoscopic sclerotherapy of gastric varices. Einstein 

(São Paulo), 19, eAI5778. 

81. Rickman, O. B., Utz, J. P., Aughenbaugh, G. L., & 

Gostout, C. J. (2004). Pulmonary embolization of 2-

octyl cyanoacrylate after endoscopic injection 

therapy for gastric variceal bleeding. Mayo Clinic 

Proceedings, 79(11), 1455–1458. 

82. Alexander, S., Korman, M. G., & Sievert, W. (2006). 

Cyanoacrylate in the treatment of gastric varices 

complicated by multiple pulmonary emboli. Internal 

Medicine Journal, 36(7), 462–465. 

83. Marion-Audibert, A. M., Schoeffler, M., Wallet, F., 

et al. (2008). Acute fatal pulmonary embolism 

during cyanoacrylate injection in gastric varices. 

Gastroentérologie Clinique et Biologique, 32(11), 

926–930. 

84. Kazi, S., Spanger, M., & Lubel, J. (2012). 

Gastrointestinal: Pulmonary embolism of 

cyanoacrylate glue following endoscopic injection 

of gastric varices. Journal of Gastroenterology and 

Hepatology, 27(12), 1874. 

85. Nawrot, I., Cieciura, T., Morawski, B., & 

Malkowski, P. J. U. (2014). Pulmonary embolism 

with septicemia after N-butyl-2-cyanoacrylate 

injection for bleeding gastric varices. Chinese 

Medical Journal, 127(16), 3030–3031. 

86. Chew, J. R. Y., Balan, A., Griffiths, W., & Herre, J. 

(2014). Delayed onset pulmonary glue emboli in a 

ventilated patient: A rare complication following 

endoscopic cyanoacrylate injection for gastric 

variceal haemorrhage. BMJ Case Reports, 2014, 

bcr2014206461. 

87. De Freitas Ribeiro, B. N., Sobral de Magalhães 

Oliveira, A. L., & Marchiori, E. (2016). Acute 

pulmonary embolism following endoscopic glue 

injection for sclerotherapy. Archivos de 

Bronconeumología, 52(6), 333. 

88. Tangcheewinsirikul, N., & Suankratay, C. (2019). 

Acute pulmonary embolism following endoscopic 

sclerotherapy for gastroesophageal variceal 

hemorrhage: A case report and literature review. 

SAGE Open Medical Case Reports, 7, 

2050313X19838946. 

89. Khan, M. A., Anis, A., Nayyer, A., & Bhatti, J. M. 

(2023). Glue embolization to the lung vasculature 

following histoacryl injection sclerotherapy: A 

neglected etiology of pulmonary embolism. The 

American Journal of the Medical Sciences, 366(5), 

383–386. 

90. Javed, A., & Salamat, A. (2008). N-butyl-2-

cyanoacrylate and lipiodol pulmonary embolism 

(glue embolism). Journal of Ayub Medical College 

Abbottabad, 20(2), 143–145. 

91. Ashraf, P., Haqqi, S. A., Shaikh, H., & Wakani, A. J. 

(2011). Embolism: A rare cause of pulmonary 



Wafaa H. et al, Non-thrombotic Pulmonary Embolism Following Cyanoacrylate Injection for Gastric Varices: A 

Case Series of Six Patients 

89                     Available at: https://journalofmedical.org/ 

embolism. Journal of the College of Physicians and 

Surgeons Pakistan, 21(9), 574–576. 

92. Duarte, M., Lopes, M., Trovão Bastos, M., 

Monteiro, A., & Duarte, R. (2023). Pulmonary 

embolization after gastric varices obliteration. 

Cureus, 15(11), e49329. 

93. Lee, C. H., Lee, J. H., Choi, Y. S., Paik, S. W., Sinn, 

D. H., Lee, C. Y., et al. (2008). Natural history of 

gastric varices and risk factors for bleeding. The 

Korean Journal of Hepatology, 14(3), 331–341. 

94. Tseng, Y., Ma, L., Luo, T., Zeng, X., Wei, Y., Li, L., 

Xu, P., & Chen, S. (2018). Thromboembolic events 

secondary to endoscopic cyanoacrylate injection: 

Can we foresee any red flags? Canadian Journal of 

Gastroenterology and Hepatology, 2018, 1940592. 

 


