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MECHANICAL DISPLACEMENT OF ARTERIAL EMBOLUS DURING VITRECTOMY: A SIMPLER
SURGICAL APPROACH TO BRAO MANAGEMENT
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The management of retinal artery occlusion (RAQ) is still controversial and lacks standardised
guidelines. We report a case of branch retinal artery occlusion (BRAO) in a 49-year-old man, treated
with pars plana vitrectomy 22 h after onset. Also, we introduced a possible simpler surgical approach
for mechanical embolus displacement.

The case report and the novel technique for managing BRAO were presented according to "Journal of
VitreoRetinal Diseases" guidelines.

The surgical procedure was performed under sub-Tenon’s anaesthesia using a standard 25-gauge
three-port pars plana vitrectomy system (Constellation Vision System; Alcon, Fort Worth, TX, USA). A
core vitrectomy was initially carried out, with intravitreal triamcinolone acetonide administered to
enhance visualisation of the cortical vitreous. A posterior vitreous detachment (PVD) was successfully
induced and extended to the vitreous base. Following PVD induction, intraocular pressure (IOP) was
maintained at 8 mmHg via an infusion-compensated system.

Intraoperative optical coherence tomography (iOCT) was utilised to accurately localise the embolus at
the proximal segment of the superior temporal artery. Initial attempts to dislodge the embolus using a
25-gauge internal limiting membrane (ILM) peeling forceps (DORC, Zuidland, The Netherlands) were
unsuccessful. Subsequently, a diamond-dusted membrane scraper (DORC) was employed. With
repeated, gentle manipulation, the embolus was effectively mobilised and displaced toward the
superior branch of the artery, where it fragmented and became no longer visible. Restoration of retinal
arterial perfusion was observed intraoperatively, indicating successful revascularisation.

A fluid-air exchange was then performed, and all sclerotomy sites were closed suturelessly.
Best-corrected visual acuity (BCVA) improved from counting-fingers to 6/9 at 1 week and 6/6 at 1
month, remaining stable at 6 months. OCT showed resolution of inner-retinal oedema with
preservation of the ellipsoid zone; FA/OCTA confirmed complete reperfusion without recurrence.

To minimise trauma, we utilised the diamond duster to safely manipulate the embolus, a technique we
believe offers distinct advantages over other methods.

Unlike standard soft-tip instruments, which are not specifically designed for direct retinal contact,
thereby increasing the risk of retinal injury, the diamond duster, designed for ILM peeling, offers
superior control and precision during embolus mobilisation. The tip can be bent in two opposing
directions, providing both a firm and a soft side. This dual-surface configuration allows the surgeon to
fine-tune the amount of pressure applied, reducing the likelihood of vascular or neural tissue trauma.



In contrast, ILM peeling forceps, used initially in this case, are not intended for applying direct
pressure on the retina (pushing) and are therefore suboptimal for embolus displacement.

Also, unlike soft-tip cannulas, which contain a central lumen that may inadvertently trap embolic
material and complicate manipulation, the diamond duster tip can be intentionally angled toward the
retinal artery, allowing force to be applied through a gentle bending motion of the instrument itself and
possibly embolus dislodgment by aligning the direction of force with the anatomical course of the
vessel.

Finally, unlike the bimanual technique, which requires two soft-tip instruments and a chandelier light,
our approach uses a single instrument without the need for additional lighting. This simplification
makes the procedure less invasive (no need for the double-hand technique), cost-effective, and
suitable for less experienced surgeons, without compromising surgical efficacy.

PPV with gentle, non-invasive thrombus manipulation provided by this technique can promptly
reestablish retinal perfusion and meaningful visual recovery even beyond the traditional 4-6 h
therapeutic window. Prospective multicenter randomised trials are needed to define the effectiveness
of vitrectomy in managing retinal artery occlusion, optimal timing, technique, and patient selection
criteria, meanwhile, this paper can help a clinically tailored decision on these sight-treating conditions.

1 Dattilo, M.; Newman, N.J.; Biousse, V. Acute retinal arterial ischemia. Ann. Eye Sci. 2018, 3, 28.

2. Flaxel C.J., Adelman R.A., Bailey S.T., Fawzi A., Lim J.l., Vemulakonda G.A., Ying G. Retinal and
Ophthalmic Artery Occlusions Preferred Practice Pattern®. Ophthalmology. 2020;127:P259-P287.

3. Biousse, V.; Nahab, F.; Newman, N.J. Management of Acute Retinal Ischemia. Ophthalmology
2018, 125, 1597-1607.

4. Hayreh, S.S.; Podhajsky, P.A.; Zimmerman, M.B. Retinal Artery Occlusion: Associated Systemic and
Ophthalmic Abnormalities. Ophthalmology 2009, 116, 1928-1936.

5. Hayreh, S.S. Acute retinal arterial occlusive disorders. Prog. Retin. Eye Res. 2011, 30, 359-394.

6. Cugati S, Varma DD, Chen CS, Lee AW. Treatment options for central retinal artery occlusion. Curr
Treat Options Neurol 2013

7. Fraser SG, Adams W. Interventions for acute non-arteritic central retinal artery occlusion. Cochrane
Database Syst Rev 2009

8. Agarwal N, Gala NB, Karimi RJ, Turbin RE, Gandhi CD, Prestigiacomo CJ. Current endovascular
treatment options for central retinal arterial occlusion: A review. Neurosurg Focus 2014;36:E7.

9. Schrag M, Youn T, Schindler J, Kirshner H, Greer D. Intravenous fibrinolytic therapy in central retinal
artery occlusion: A patient-level meta-analysis. JAMA Neurol 2015;72:1148-54.

10. Varma DD, Cugati S, Lee AW, Chen CS. A review of central retinal artery occlusion: Clinical



presentation and management. Eye (Lond) 2013;27:688-97.

11. Atebara NH, Brown GC, Cater J. Efficacy of anterior chamber paracentesis and Carbogen in
treating acute nonarteritic central retinal artery occlusion. Ophthalmology 1995;102:2029-34.

12. Mangat HS. Retinal artery occlusion. Surv Ophthalmol. 1995;40:145 56.

13. Madike R, Cugati S, Chen C. A review of the management of central retinal artery occlusion.
Taiwan J Ophthalmol. 2022 Aug 18;12(3):273-281.

14. Kadonosono K, Yamane S, Inoue M, Yamakawa T, Uchio E. Intra-retinal Arterial Cannulation using
a Microneedle for Central Retinal Artery Occlusion. Sci Rep. 2018;8:2105.

15. Okonkwo ON, Hassan AO, Akanbi T, Umeh VC, Ogunbekun OO. Vitrectomy and manipulation of
intraocular and arterial pressures for the treatment of non-arteritic central retinal artery occlusion.
Taiwan J Ophthalmol. 2021;11:305-11.

16. Cisiecki S, Boninska K, Bednarski M. Vitrectomy with arteriotomy and neurotomy in retinal artery
occlusion — A case series. Indian J Ophthalmol. 2022;70:2072-6.

17. Ellabban AA, Patil AD, Costen MT, Babar AR. Central retinal artery occlusion during vitrectomy:
Immediate retinal revascularization following induction of posterior vitreous detachment. Am J
Ophthalmol Case Reports. 2018;9:38-40.

18. Lin CJ, Su CW, Chen HS, Chen WL, Lin JM, Tsai YY. Rescue vitrectomy with blocked artery
massage and bloodletting for branch retinal artery occlusion. Indian J Ophthalmol. 2017;65:323-5.

19. Zhang C, Luo XD, Li XX. Intra-retinal vein cannulation without tissue-type plasminogen activator
for hemi-central retinal artery occlusion. Zhonghua Yan Ke Za Zhi. 2020 Jul 11;56(7):536-538.

20. Almeida DRP, Mammo Z, Chin EK, Mahajan VB. Surgical Embolectomy for Fovea-Threatening
Acute Retinal Artery Occlusion. Retinal Cases & Brief Reports. 2016;10:331-333.

21. Venkatesh R, Joshi A, Maltsev D, Munk M, Prabhu V, Bavaskar S, et al. Update on central retinal
artery occlusion. Indian J Ophthalmol. 2024;72:945-55. doi: 10.4103/1J0.1J0_2826_23.

22. Liu W, Bai D, Kou L. Progress in central retinal artery occlusion: a narrative review. J Int Med Res.
2023;51(9):1-12.

23. Garcia-Arumi J, Martinez-Castillo V, Boixadera A, Fonollosa A, Surgical embolus removal in retinal
artery occlusion. Br J Ophthalmol. 2006;90:1252-1255.

24. Ellabban AA, Patil AD, Costen MT, Central retinal artery occlusion during vitrectomy: Immediate
retinal revascularization following induction of posterior vitreous detachment. Am J Ophthalmol Case
Reports. 2018;9:38-40.

25. Lin CJ, Su CW, Chen HS, Chen WL, Lin JM, Tsai YY. Rescue vitrectomy with blocked artery
massage and bloodletting for branch retinal artery occlusion. Indian J Ophthalmol. 2017;65:323-5.



26. Olivera M, Botella J, Lazaro-Rodriguez V, Viver S, Nadal J. Surgical mobilization of an arterial
embolus in cilioretinal artery occlusion. Indian J Ophthalmol. 2022;70:296-8.

27. Takata Y, Nitta Y, Miyakoshi A, Hayashi A. Retinal Endovascular Surgery with Tissue Plasminogen
Activator Injection for Central Retinal Artery Occlusion. Case Rep Ophthalmol. 2018;9:327-332.



