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        Abstract

Introduction

												
												Historically, pars plana vitrectomy (PPV) has been considered a controversial treatment for elective removal of primary symptomatic vitreous opacities (floaters) due to the possibility of extreme and even blinding side effects of the procedure. The purpose of this study is to determine the safety and patient satisfaction level for those who undergo PPV for removal of vitreous floaters.
												

												Methods

												
												This was a retrospective study of 54 eyes in 51 patients (average age 68) who underwent 23 gauges PPV between 2014 and 2017. We assessed the rate of intraoperative and postoperative complications at a minimum 1-month follow-up (average 12.63 months, range 1.03-37.78).
												

												Results

												
												There was a lack of sight-threatening complications in 100% of patients (n = 51). 100% of patients surveyed noted subjective improvement following floaterectomy. Three patients (5.6%) developed epiretinal membrane, one patient developed posterior uveitis (1.8%), and one patient developed a new vitreous hemorrhage (1.8%). One patient also developed a possible bulbar neuritis (1.8%). There were no cases of endophthalmitis, cataracts, or retinal tears.
												

												Conclusions

												
												PPV can be a safe and efficacious surgical therapy to improve patient quality of life by improving symptoms from floaters.
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Introduction


Primary symptomatic vitreous opacities, often referred to as 'floaters' are a common presenting complaint which until recently was not often considered for surgical intervention [1-3]. Primary vitreous floaters are the results of aggregated endogenous collagen fibrils of the vitreous body which disrupt and scatter light on its path to the retina. Vitreous floaters can be progressive in young patients with axial myopia and older patients due to aging as the vitreous body liquefies and bundled collagen fibrils become thickened and more numerous [3,4]. Primary vitreous floaters of sudden onset can be the result of posterior vitreous detachment often resulting in a Weiss Ring. Secondary vitreous floaters are those with an etiology which is not endogenous to the vitreous body, most often due to vitreous hemorrhage, or due to the accumulation of other exogenous material (iatrogenic medication, inflammatory debris, retinal pigmented cells in RD) [3]. For most patients, floaters are of little consequence due to adaptation or natural resolution [1-3]. However, for a minority of patient's floaters are a debilitating pathology resulting in a reduction of quality of life. Because objective measures, such as visual acuity, are often unaffected by
floaters most treatment is driven by patient desire for improvement of symptoms [5-9].



More recently, vitreolysis or photo dissolution of vitreous floaters using Nd: YAG laser has gained increasing popularity. Its recent prominence is interesting given its lack of novelty and scarcity of prospective clinical trial data supporting its use. One recent randomized trial did evaluate YAG vitreolysis vs. sham laser for symptomatic Weiss ring floaters from posterior vitreous detachment only and at 6 months found a 53% subjective improvement rate. While this marks an improvement from a previous study by Delaney, et al. describing 38% of patients subjectively improving from vitreolysis, it is still underwhelming [3]. Further, some patients had challenges in the trial - with one patient having lens pitting and an additional patient having worsening symptomatic floaters after vitreolysis that ultimately required pars plana vitrectomy [10]. There have additionally been several reports of complications associated with YAG vitreolysis outside of the boundaries of this clinical trial, as outlined recently by a report from the American Society of Retina Specialists Research and Safety in Therapeutics (ASRS ReST) Committee [11].



Increasing concerns regarding these safety reports and the underwhelming subjective improvements of vitreolysis encourages us to reevaluate the spectrum of treatment for symptomatic vitreous floaters. There have been some reports on PPV for floaters in the past with moderate success. Both Schiff, et al. and Sebag have demonstrated excellent efficacies as one might expect with excellent subjective improvement, but there were some noted complications that were sight-threatening in a small percentage of patients. In an effort to be less invasive, a recent report on partial vitrectomy demonstrated similarly excellent success rates but still had a notable level of rhegmatogenous complications (1.5%).



Given the increasing use of sutureless small gauge vitrectomy, an updated appraisal of the risks and subjective improvement of vitrectomy for vitreous floaters is critical. This study aims to evaluate the clinical outcomes of our experience with pars plana vitrectomy (PPV) for vitreous floaters.


Methods


Clinical records were retrospectively reviewed for 54 eyes of 51 patients who underwent PPV for symptomatic vitreous floaters at our centers. All patients enrolled in the review had a history of ≥ 6 months' of symptomatic vitreous opacities which were debilitating enough for the patient to seek surgical options through a referral. All patients had a comprehensive ophthalmologic examination and an extensive discussion of risks, benefits and alternatives prior to proceeding with PPV for symptomatic vitreous floaters.



PPV can be used to treat many conditions other than vitreous floaters, such as epiretinal membrane, vitreous hemorrhage, macular pucker, and retinal detachment. Patients who underwent PPV primarily for these conditions were excluded. Patients with less than 1 month of follow up time were also excluded from this study. The PPV's were carried out under monitored anesthesia care (MAC) using 23 gauge needles by two ophthalmic surgeons in two hospitals within the Sentara and Bon Secours medical network. Pre-operative visits and follow up visits were carried out in one of nine outpatient clinics. PPV was followed by a course of Maxitrol ointment four times daily for one week, then tapered to three times daily for 3 days, two times daily for 3 days, 1 time daily for 3 days, then discontinued.



Follow-up was done post-operatively on an average schedule of 1 day, 10 days, 6 weeks, and 3 months, which included the above-mentioned ophthalmic evaluations. As per our standard clinical practice at least one of these post-operative visits was scheduled with a retinal surgeon in the practice that was not the primary surgeon. Part of the post-operative evaluation included the primary surgeon evaluating an improvement in vitreous floaters from the pre-operative state and the non-operative surgeon confirming the objective absence of any residual vitreous opacities that could be visually significant. Adverse post-operative outcomes were recorded to include the occurrence of sight-threatening complications (asymptomatic retinal tears, symptomatic retinal tears, retinal detachment, cataract formation and endophthalmitis).



Best corrected visual acuity (BCVA) values were taken with Snellen eye chart examinations. The BCVA values were taken immediately at pre-op and at each follow up visit. For comparison, BCVA values were recorded from immediately pre-op and at the 3-month follow up visit. These values were converted to the logMAR scale using the equation "LogMAR VA = LogMAR value of the best line read - 0.02 X (number of letters read)". The LogMAR value of best line read can be retrieved from Table 1. The mean and standard deviation of the logMAR values taken pre-operatively and 3 months post-operatively were then taken and compared.




	
		
		Table 1: Conversion of Snellen eye chart examination score (BCVA score) converted to LogMAR scale using the equation LogMAR VA = LogMAR value of the best line read - 0.02 X (number of letters read). 
		View Table 1
	




  
Results


A total of 54 eyes in 51 patients underwent PPV for the treatment of symptomatic vitreous opacities. Table 2 displays the characteristics of the eyes followed. 22 eyes were OS (41%) and 32 eyes were on the OD (60%). The mean and median age of patients was 66 (range 45-87). The mean follow-up was 16.8 months (range, 3.2-33.8). 24 patients were male (44%) and 30 patients were female (55%). 85.2% (n = 46) of patients had a diagnosis of primary vitreous floaters due to posterior vitreous detachment. Other causes of primary vitreous floaters include vitreous synchysis (5.6%), asteroid hyalosis (5.6%), vitreous hemorrhage (1.9%), and panuveitis secondary to autoimmune disease (1.9%).




	
		
		Table 2: Characteristics of each patient and each eye that underwent pars plana vitrectomy for removal of vitreous floaters. 
		View Table 2
	




   

At the time of the surgery, 42 eyes were pseudophakic (78%) and 42 eyes had PVD (78%). 11 eyes had nuclear sclerosis (20%) and 5 eyes had glaucoma (9%). Several other pathologies present at the time of surgery are presented.



In the minimum follow-up period of 1 month, there were no sight threatening complications, as defined above, in 100% of patients (n = 51). 11.1% (n = 6) of patients had new pathologies arise during the course of follow-up. Table 3 presents all post-operative complications. Three patients (5.6%) developed epiretinal membrane, one patient developed posterior uveitis (1.8%), and one patient developed a new vitreous hemorrhage (1.8%). One patient also developed a possible bulbar neuritis (1.8%). There were no cases of endophthalmitis, cataracts, or retinal tears.




	
		
		Table 3: Post-operative complications observed in patients following pars plana vitrectomy and course of action taken. 
		View Table 3
	




  

Epiretinal membrane occurred in 3 eyes (5.6%) at 3 weeks, 3 months, and 5.5 months after surgery. Epiretinal membrane occurred 3 weeks after surgery in a 58-year-old male with vitreous debris secondary to PVD and vitreomacular traction syndrome. Observation was recommended. A recurrent and worsening epiretinal membrane was reported in a 77-year-old female with pseudophakia and PVD 3 months after surgery. Observation was recommended, and the patient was given the option for further surgery if needed. A symptomatic Epiretinal membrane with a pseudohole significantly effecting ADL developed in a pseudophakic 70-year-old male with PVD 5.5 months after surgery. A 23g PPV under MAC with ILM stripping was carried out with resolution of symptoms. Posterior uveitis developed in 1 eye (1.8%) 1 month after surgery in a 73-year-old female with pseudophakia and PVD who was placed under observation after having ESR/CRP labs done. Vitreous hemorrhage developed at 1 month after surgery in 1 eye (1.8%) belonging to a 75-year-old male which spontaneously cleared within a month of onset. 1 eye (1.8%) in a 65-year-old male presented 9 months after surgery with eye pain thought to be a possible bulbar neuritis which was referred to a neurologist for assessment.



Visual acuities did not significantly change after PPV (Figure 1). 46 (85.2%) of eyes had more than 3 months of follow up time and were included in this comparison. Preoperative visual acuity converted to LogMAR was 0.31 with a standard deviation of 0.28 while the post-operative VA was 0.28 with a standard deviation of 0.27. A paired t-test revealed no significant difference between pre-op and post-op logMAR visual acuities (P = 0.24). 14 eyes also utilized a pinhole exam during examination. Within the pinhole visual acuities, the logMAR VA pre-operatively was 0.27 (SD 0.17) and the VA mean post-operatively was 0.26 (SD 0.16). No significant difference was found (p = 0.43).




	
		
		Figure 1: Pre-operative VA compared to post-operative VA following pars plana vitrectomy. 
			View Figure 1
		
	



 
 

There was objective improvement in vitreous floaters affecting ADL in 100% (n = 54) of patients as observed by the primary surgeon and non-operative surgeon. In the immediate post-operative period all patients were surveyed on their improvement based on relief of symptoms from floaters and there was a 100% subjective improvement rate. Subsequently, between 1 and 3 years after the procedure, patients were surveyed by an independent observer regarding their improvement of symptoms after vitrectomy and 100% of those that were reached had persistent subjective improvement. Despite a large variation in follow-up time (mean 16.8 months, range, 3.2-33.8 month), no statistical significance was found regarding the relationship between overall satisfaction and short vs. long follow-up (Chi-square analysis; p > 0.05).


Discussion and Conclusion


Primary vitreous floaters have been a difficult complaint to manage as the degree of distress experienced by some patient is not well reflected by common metrics such as visual acuity [1,3,12]. While most patients express very little distress over their floaters, a small minority of patients find their floaters extremely bothersome, reporting impairment in daily activities such as driving, reading small text and employments which requires fine detail work [1,3]. Due to the prevalence of floaters, and their frequent occurrence as a result of natural aging, many view floaters as not clinically significant and therefore not necessary to treat [3,5,7,13]. However, given the largely subjective nature of floater complaints it is important to look at patient centered outcomes such as patient satisfaction and reported improvement in activities of daily living [1,13]. Numerous recent papers have shown high levels of patient satisfaction with PPV for SVO [14,15].



Previous studies on the efficacy of a full vitrectomy have shown an extensive rate of cataract formation after surgery, however cataract surgery was not indicated for any of the eyes followed in this study. A study by Sebag, et al. demonstrated the efficacy of a limited vitrectomy vs. full vitrectomy by showing a lower rate of cataract formation [16]. However, the evidence in our study suggests that cataract formation is not necessarily higher following full vitrectomies than after limited vitrectomies.



As seen in our study and others, PPV can be an efficacious first option for symptomatic vitreous floaters. There were important limitations of our study. First, this was a retrospective study and future prospective randomized trials are needed to fully evaluate PPV vs. vitreolysis. Second, subjective data from patients was tabulated as binary data (yes/no) and qualifying this further on a scale would lend a greater picture to the extent of their improvement. Also, this was a single center study involving two surgeons, and expanding the series to more centers may lend a greater representation of real-world vitrectomy data.



Currently, there is no clear consensus among ophthalmologists when it is appropriate to treat symptomatic vitreous floaters with PPV [17,18]. Currently available data suggests that PPV provides better visual outcomes for patients with floaters compared with YAG vitreolysis, although there has been limited reports comparing these two modalities [17,19]. As more reports of outcomes following vitrectomy for vitreous floaters become available, the field can more quickly arrive at a consensus that is supported by the most up to date evidence.
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