Quantitative OCT Angiography Assessment of the Effect of Peribulbar Anesthesia on Retinal Microvasculature in Primary Open-Angle Glaucoma Patients Undergoing Cataract Surgery Mohamed A Awwad 1 , Mohamed Masoud 1 , Mona Ahmed Elhadad 2 1 Department of Ophthalmology, Benha University Hospital, Benha, Qualubia, Egypt; 2 Department of Anesthesia and Surgical Intensive Care, Benha University Hospital, Benha, Qualubia, Egypt Correspondence: Mohamed A Awwad, Department of Ophthalmology, Benha University Hospital, Benha, Qualubia, Egypt, Tel +20 1017014208, Email mohamed.awad@fmed.bu.edu.eg; mohdzahir82.ma@gmail.com Objective: To assess the effect of peribulbar anesthesia on retinal microvasculature in primary open-angle glaucoma (POAG) patients undergoing cataract surgery using OCT Angiography. Participants: Forty-nine patients undergoing cataract surgery were divided into two groups. Group I included patients with no history of glaucoma, while group II included patients previously diagnosed as POAG with controlled IOP. Each participant received 6 mL of peribulbar anesthetic injection of 4 mL lidocaine 2% containing 150 IU hyaluronidase and 2 mL bupivacaine 0.5%. They were scanned with the OCT-A 10 minutes before and 10 minutes after injection for foveal deep (DCP), superficial (SCP) capillary plexuses density and total vessel density, foveal avascular zone (FAZ) diameter, optic disc total vessel density, and radial peripapillary capillary (RPC) network density. In addition, IOP was checked before and 10 minutes after injection. Results: Median percent change in DCP post-injection was significantly greater in group II (−43%) than in group I (−2.5%) (P < 0.001). Also, DCP total density median percent change post-injection was significantly higher in group II (−21%) than in group I (−0.9%) (P < 0.001). Foveal SCP vessel density and total vessel density median percent change post-injection were −62.6% and −16.2%, respectively, in group II and were −2.6% and −1.1%, respectively, in group I, which are statistically significant (P < 0.001). The FAZ diameter median percentage change postinjection was higher in group II (40.6%) than in group I (2.5%) (P < 0.001). Optic disc total vessel density and radial peripapillary capillary (RPC) network density post-injection median percent change were significantly higher in group II (−13.6%) and (−13.1%) respectively than in group I (−1.1%) and (−1.25%) respectively (P < 0.001). Conclusion: Peribulbar anesthesia harbors a deleterious ischemic effect on the retinal vascular tree of glaucoma patients, which could harmfully affect the vision and the visual field in those vulnerable patients. Keywords: peribulbar, anesthesia, glaucoma, IOP, OCT-A, retinal blood flow Summary Primary Outcome: We aimed to evaluate the effect of local peribulbar anesthesia on the retinal microvascular tree using the OCT-A. We compared that effect in patients with glaucoma to those without glaucoma. Secondary Outcome: We monitored the change in IOP pre- and post-peribulbar anesthesia injection. We also monitored patients’ heart rate, blood pressure, and respiratory rate during anesthesia injection. Introduction Local anesthesia techniques are widely used for ophthalmic surgeries all over the world. Those techniques include peribulbar, retrobulbar and sub-tenon blocks.1,2 Several studies have shown that the peribulbar anesthesia injection Clinical Ophthalmology 2022:16 2011–2024 2011 © 2022 Awwad et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php). Clinical Ophthalmology Dovepress open access to scientific and medical research Open Access Full Text Article Received: 13 April 2022 Accepted: 10 June 2022 Published: 20 June 2022 increases the intraocular pressure (IOP) with simultaneous reduction of ocular blood flow.3,4 That effect could be credited to the direct mechanical compression and the pharmacological actions of the peribulbar anesthesia.5 Glaucoma patients are known to have a reduced ocular blood flow compared to normal individuals.6 They are more vulnerable to hemodynamic alterations due to impaired retinal vessel autoregulation, which plays a significant role in the pathology of glaucoma optic neuropathy.7 Researchers used many techniques to assess the ocular blood flow. For instance, laser Doppler flowmetry (LDF), retinal function imager (RFI), laser speckle contrast imaging (LSCI), magnetic resonance imaging (MRI), optical coherence tomography angiography (OCT-A), pulsatile ocular blood flowmeter (POBF), fundus pulsation amplitude (FPA), color Doppler imaging (CDI), and Doppler optical coherence tomography (DOCT) are among those tools.8 Optical coherence tomography angiography (OCT-A) is a non-invasive technique that can provide angiographic images of the retinal blood vessels.9–12 OCT-A can detect the movement of blood, using motion contrast to detect blood flow signal, by performing rapidly repeated scans at the exact location.13,14 In this study, we used the OCT-A to assess the effect of peribulbar anesthesia on retinal microvasculature in primary open-angle glaucoma patients undergoing cataract surgery by measuring the intraocular pressure (IOP) and retinal blood flow and vascularity. Patients and Methods This is an observational, cross-sectional, comparative study performed on patients undergoing cataract surgery at Benha University Hospital, Ophthalmology Department, between August 2021 and February 2022. We divided participants into two groups. Group I included patients with no history of glaucoma, while group II included patients previously diagnosed with primary open-angle glaucoma controlled with topical anti-glaucoma medications. We confirmed the diagnosis of primary open angle glaucoma in Group II patients by reviewing the visual field and OCT optic disc images recorded in their files. The regional institutional ethics review board of Benha University Hospital approved the study plan. Patient data remained confidential in compliance with HIPAA regulations and the Declaration of Helsinki. All patients included in this study were aged 18 years or older and were planned to undergo cataract surgery. All patients in group II were confirmed to have controlled levels of IOP measured by the Goldmann applanation tonometer before surgery. In addition, they were known to be compliant with topical anti-glaucoma medications in the previous follow-up visits. The patient’s general condition was assessed against fitness for peribulbar anesthesia before participation in this study. Informed consent was obtained from each patient. We excluded patients with a known allergic reaction to the substances used in peribulbar injection, diabetic and hypertensive patients, patients with bleeding tendencies, and those with a coexisting ocular disorder that might influence the retinal vascular status, including high myopia, uveitis, infection, retinal degenerations, retinal dystrophies, and retinal vascular diseases. We also excluded patients with dense ocular media opacities and those with retinal images artifacts in which we could not get good quality OCT-A images. All patients had cataract surgery under local peribulbar anesthesia. They received 6 mL of an anesthetic mixture of 4 mL lidocaine 2% containing 150 IU hyaluronidase and 2 mL bupivacaine 0.5%. The peribulbar injection was done by the anesthetist MAE through an inferior-temporal approach in all patients while monitoring pulse, blood pressure, respiratory rate, and oxygen saturation. Gentle digital ocular massage was done immediately for 5 minutes after injection. We used 1% tropicamide eye drops to dilate the pupil before capturing the OCT-A images. Each participant was scanned with the OCT-A (OptoVue OCT-A, Fremont, CA) 10 minutes before and 10 minutes after injection of the peribulbar anesthesia. For comparison, we selected the superficial capillary plexus (SCP) slab and the deep capillary plexus (DCP) slab in 6.00×6.00 mm macular area. We also measured the foveal avascular zone (FAZ) diameter and the radial peripapillary capillary (RPC) network density in a 4.5×4.5 mm area. Blood flow was detected by the split-spectrum amplitude-decorrelation angiography (SSADA) algorithm. In addition, Intraocular pressure (IOP) was measured for each eye 10 minutes before and 10 minutes after injection using the Goldmann applanation tonometer. Setting: Ophthalmology department, Benha University, Egypt. Study design: Observational, cross-sectional, comparative study. https://doi.org/10.2147/OPTH.S369969 DovePress 2012 Clinical Ophthalmology 2022:16 Awwad et al Dovepress Powered by TCPDF (www.tcpdf.org) Results This study was conducted on patients undergoing cataract surgery at Benha University Hospital, Ophthalmology Department, between August 2021 and February 2022. Participants were divided into two groups. Group I included 26 eyes with no history of glaucoma, while group II had 23 eyes previously diagnosed as primary open-angle glaucoma controlled with topical anti-glaucoma medications.
