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ABSTRACT 

 

Purpose: To evaluate anatomical characteristics of the filtering blebs and scleral wall 

thickness using anterior segment optical coherence tomography after ab externo 

Preserflo MicroShunt™ micro-invasive glaucoma surgery (MIGS) with mitomycin C 

application as well as efficacy and safety of the microshunt.  

 

Methods: Single-site, prospective, interventional case series conducted in a tertiary 

university hospital. Open-angle glaucoma patients underwent ab externo Preserflo 

MicroShunt™ implantation with 0.2 mg/ml MMC sponge application. Anterior 

segment OCT of the filtering bleb and the underlying scleral wall were performed pre-

operatively and 1 week, 1, 3, and 6 months post-operatively.  

 

Results: Fourteen eyes of 14 patients were included. IOP was significantly reduced 

from a mean preoperative value of 19.7 ± 10.1 mmHg to a mean postoperative value 

of 13.2 ± 8.8, 7.9 ± 2.8, 12.25 ± 4.5, 16.7 ± 8.5, and 15.3 ± 7.2  mmHg at 0 (p<0.001) 

and 7 days (p<0.001), and 1 (p=0.014), 3 (p=0.02) and 6 months (p=0.012), 

respectively. Glaucoma medications number were also significantly reduced (p<0.01 

for all values) from 3.2 ± 0.7 pre-operatively to 0, 0, 0.2 ± 0.7, 0.5 ±1.1 at day 7 and 

1, 3 and 6 months, respectively. No major postoperative complications were reported. 

Needling of the bleb was performed post-operatively in 1 eye (7.1%). The proportion 

of subjects with IOP decrease > 20% at month 6 compared to baseline was 

significantly higher in patient with high bleb height (p=0.02) and high distance 

between the implant and the conjuctiva (p=0.01), but was not related to the presence 

of subconjunctival or subtenon fluid, the presence of subconjunctival cysts nor the 

bleb tissue hyporeflectivity (p>0.1) 

 

Conclusions: We found significant and comparable results in terms of efficacy and 

safety with the Preserflo MicroShunt™ compared to previous studies. Anterior-

segment OCT imaging showed similar macroscopic characteristics of functional blebs 

in most of the patients.  
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INTRODUCTION 

Glaucoma is an optic neuropathy characterized by progressive deterioration of the 

optic nerve and the subsequent development of visual field defects. It is the second 

leading cause of blindness worldwide and the leading cause of irreversible blindness 

[1-4].  

Glaucoma therapy is based on lowering intraocular pressure (IOP) to an individual 

target level in order to decrease the rate of progression of glaucomatous optic 

neuropathy. Several large prospective studies have demonstrated the important role 

of lowering pressure in the prevention of glaucoma development in subjects with 

ocular hypertension and glaucoma progression in glaucoma subjects [5-9]. 

Glaucoma treatment is traditionally initiated with either medical therapy or laser 

intervention. Topical medications have a good efficacy and safety profile but their 

chronic use is known to cause dry eye and ocular surface disease. Nonadherence or 

poor compliance to treatments dosed daily are common in glaucoma and has been 

linked to poor outcomes and increased healthcare costs [8-12].  

Surgical treatment for glaucoma sometime becomes necessary when medical nor 

laser treatments are not efficient enough to lower the intra-ocular pressure. 

Conventional glaucoma surgery techniques such as filtering surgery (trabeculectomy, 

deep sclerectomy) and glaucoma drainage devices lower IOP by diverting aqueous 

humor from the anterior chamber (AC) to the subconjunctival space resulting in the 

creation of a filtering bleb.  

Trabeculectomy represents the gold standard surgical treatment in glaucoma patients 

resistant to medical therapy. This surgery is performed ab externo and causes 

disruption of the conjunctiva and Tenon capsule, frequently leading to excessive 

fibrosis of the filtering bleb and failure of the surgery. Antifibrotic agents are 
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frequently used, via topical applications or subconjunctival injections, to reduce the 

risk of failure [10,11]. However, the use of antifibrotic agents increase the risk of sight-

threatening complications such as hypotony and infection. In a recent large clinical 

study, complications following trabeculectomy with MMC included hyphema (25%), 

hypotony (24%), shallow anterior chamber (24%), wound leak (18%), choroidal 

detachment (14%), wipe-out effect (0.4%) as well as late complications including 

cataract formation (20%) and endophthalmitis (0.3%). [11] 

In recent years, a wide variety of novel techniques called Micro-Invasive Glaucoma 

Surgery (MIGS) has emerged and aims to lower intraocular pressure (IOP) and 

maintain a good safety profile. These surgeries are mostly performed ab interno and 

in this case preserve the conjunctival and Tenon capsule’s integrity. These micro-

implants can be placed in different anatomical sites of the eye and increase the 

aqueous drainage by various mechanisms such as increasing the outflow through the 

Schlemm's canal (iStent, Hydrus, Kahook), suprachoroidal space (Cypass, glaukos, 

gold-shunt) or subconjunctival space (Xen, Preserflo MicroShunt™) [13,14,15]. 

The Preserflo Microshunt (Santen, Japan) is an ab externo MIGS implant that aims to 

create a fistula from the anterior chamber to the subconjunctival space. It is an 8.5 

mm-long (outer diameter 350 μm; internal lumen diameter 70 μm) glaucoma drainage 

device made from a highly biocompatible, bioinert material called poly (styrene-block-

isobutylene-block-styrene), or SIBS. The surgical technique is comparable to 

traditional trabeculectomy, but the controlled flow through the implant should allow for 

a better predictable IOP decrease and reduced rate of complications. The 

biocompatible material of the implant should minimize the healing process of the 

surrounding tissues and thus the risk of bleb fibrosis and rate needling. The first 

studies published or reported have indeed shown a low risk of failure and rate of bleb 
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needling (about 5-10% at 1-2 years) after a Preserflo MicroShunt™ implantation 

[13,14,15,16].  

The primary goal of our study is to evaluate the clinical and anatomical 

characteristics of the filtering blebs and the underlying scleral wall using anterior 

segment optical coherence tomography after an ab externo Preserflo MicroShunt™ 

micro-invasive glaucoma surgery (MIGS) associated with mitomycin C application. 
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METHODS 

Data source and population studied 

This study was a prospective observational case series. Fourteen patients, over 18 

years old, suffering from unilateral or bilateral glaucoma progressive despite maximal 

tolerated medical treatment were included. All patients followed in the Glaucoma Unit 

of the Grenoble University Hospital, underwent a complete ophthalmic examination 

before and after surgery including predetermined imaging tests. All patients provided 

both verbal and written informed consent to have their data recorded. Data collection 

was authorized by the Commission Nationale de l’Informatique et des Libertés 

(CNIL), the French information technology and personal data protection authority. 

Ethics committee approval to analyze the data was obtained from an institutional 

review board (IRB). The research described herein adhered to the tenets of the 

Declaration of Helsinki.  

Patients were included our study if they satisfied the following inclusion criteria: 

diagnosis of glaucoma defined as IOP >21 mmHg before or during diurnal curve 

measurement with or without glaucoma medications, consecutive and reliable 

abnormal standard automated perimetry with abnormal results on the Glaucoma 

Hemifield Test and pattern standard deviation outside 95% of normal limits, optic 

nerve damage (asymmetric cup/disc ratio >0.2, rim thinning, notching, excavation, or 

retinal nerve fiber layer defect), and treated with glaucoma medications with or 

without a history of laser trabeculoplasty. Exclusion criteria were non glaucomatous 

ocular diseases other than cataract, history of filtering surgery such as 

trabeculectomy, deep sclerectomy, or MIGS without an available healthy quadrant of 

conjunctiva for the operative site, ocular traumatism, and connective tissue related 

disorders (Marfan’s disease, Ehlers-Danlos disease). 
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Surgical technique [13] 

The procedure is performed under topical, regional or general anesthesia depending 

on patient and surgeon preference. 

An incision through the conjunctiva and the tenon’s capsule 6 to 8mm long, 2.5mm 

posterior to the limbus is first made. The tenon’s is dissected from the sclera with 

scissors over a large area around the incision and posteriorly towards the equator. 

Hemostasis is performed with thermocautery. MMC 0.2 mg/mL or 50 mg/mL 5-FU 

was applied using the provided « LASIK Shield » sponges. The three sponges are 

positioned subconjuntival in the dissected space. The duration of application is 2-3 

minutes depending on the surgeon preference. The MMC is then rinsed thoroughly 

with BSS. 

A compass is used to locate the starting point of the scleral tunnel 3 mm from the 

surgical limbus. A keratome creates a scleral tunnel 1mm wide and 2 mm long before 

entering the anterior chamber with a 23-gauge needle. The MicroShunt® is then 

inserted into the scleral tunnel into the anterior chamber with its insertion stopped 

and stabilized by two fins of the implant in the scleral pocket. Aqueous flow at the 

distal end of the implant is confirmed and the implant is carefully positioned directly 

on the scleral under tenon’s layer without embed the distal end into tenon’s capsule. 

The conjunctiva is sutured with a Vicryl 8/0 running suture to achieve watertight 

closure.  

Post-operatively, patients were treated with dexamethasone eye drops 5 times/day 

for one month and the, 3 times/day for 2 months. 
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Figure 1. Presentation of the Preserflo Microshunt drain and subconjunctival 

arrangement after surgical implantation [13]. 

 

 

 

Follow-up and data collection 

Patients were included from June 2019 to February 2020. Baseline evaluation 

included best-corrected visual acuity, slit lamp bio-microscopy with gonioscopy and 

mydriatic fundus examination, Goldmann applanation tonometry with three 

measurements, ultrasound pachymetry, specular microscopy, visual field when 

applicable, and anterior segment OCT. The axial length was measured using the 

IOL-Master 900 (Carl Zeiss Meditec, Oberkochen, Germany). Corneal pachymetry 

measurements were obtained with the global pachymetry scan protocol of the 

CompactTouch (Quantel Medical, France). Refraction was performed using an 

autorefractometer (AR-360; Nidek Co., Gamagori, Japan), gonioscopy was 

performed using a Goldmann 3-mirror lens, visual field was performed using an 

automated diagnostic system (Humphrey Field Analyzer; 24–2 SITA-standard 
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program; Carl Zeiss Meditec, Dublin, CA), and OCT using an OCT-5000 with an 

anterior segment examination lens (Zeiss Meditec, Dublin, CA). The OCT acquisition 

and analysis are detailed below. During the follow-up, all the investigations except 

visual field, pachymetry and specular microscopy were performed one week, 1,2,3,6 

and 12 months post-operatively. Visual field and specular microscopy were done at 6 

and 12 months post-operatively.  

 

Anterior OCT acquisition:  

Spectral Domain optical coherence tomography (SD-OCT) of the perilimbal sclera 

was obtained with the cornea anterior segment module (CIRRUS 5000 HD OCT, Carl 

Zeiss Meditec, CA) using the HD CORNEA mode acquisition. In each eye quadrant, 

one individual scan was recorded which included the limbus. The orientation of each 

individual scan was perpendicular to the limbus (radial orientations). For image 

acquisition in each of the four quadrants (inferior, nasal, superior, temporal), patients 

were asked to maintain gaze position in the opposite direction to the quadrant 

examined, and care was taken to include the limbus on all scans. An additional scan 

was acquired at each postoperative visit in the bleb quadrant (mostly superior 

meridian), parallel to the limb, including the Preserflo Microshunt implant. See Figure 

2. 

 

Bleb parameters  

We used previous work examining clinical morphologic parameters of the filtering 

bleb observed with slit lamp or photographs [17,18,19], to define OCT bleb parameters 

of a successful filtering bleb with clinical and anterior OCT features. The following 

bleb characteristics were manually assessed for each patient: bleb height, distance 
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between Preserflo Microshunt implant effective position and the upper layer of 

conjunctiva, presence of sub-tenon fluid, presence of sub-conjunctival fluid, and 

presence of micro/big intra-conjunctival cysts. The presence of the latter three criteria 

may define a presumed successful filtering bleb. Conversely, their absence may 

determine early signs of failure of the filtering bleb. 

 

Scleral image analysis (Figure 2) 

Previously described protocols in studies by Buckhurst et al. in 2015 [20], Ebneter et 

al., and others [20-23] were adapted in our OCT analysis of the filtering bleb. 

All five meridians were analyzed separately in random order by the same examiner 

(two examiners in total) using the protocol described below. The five scans with the 

best quality were used. The nasal, temporal and inferior scan were used as controls. 

The caliper orientation and placement for each measurement were oriented with the 

scleral interfaces delineated by the change in image reflectivity. Bleb height was 

measured between the lamina fusca of the sclera and the upper layer of conjunctiva. 

The separation between the different image reflectivity provided the value for the bleb 

height at each point of measurement  
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Figure 2. Example of scleral measurement acquisition from Anterior OCT.

 

A. Schematic example of a left eye and orientation and placement of scans. B. Example for 

subconjunctival fluid (SCF), subtenon fluid (STF) and tube position. C Example for bleb 

height measurement and hyporeflectivity. D Example for tube position, sagittal cut. E. 

Example for conjunctival cysts. F Example for distance under the conjunctiva and tube 

position.  

 

 

Statistical analysis 

Student’s t-test was used to compare means and percentages, and chi squared tests 

were used for the analysis of dichotomous variables. Statistical significance was set 

at p=0.05. Statistical software (SPSS, Inc., Chicago, IL) was used for data analysis. 
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RESULTS 

Baseline characteristics 

We included 14 eyes of 14 patients (6 men, 8 women). The ages ranged from 44 to 

94 years, with an overall mean age of 71.1 ± 16.2 years. All patients had open-angle 

glaucoma with characteristic visual field and optic nerve head findings. 7 patients 

were phakic, 7 were pseudophakic.  

The mean number of previous glaucoma topical therapies in the study eye was 3.2 ± 

0.7. 

The patient characteristics are summarized in Table 1.  

 

Table 1. Patients characteristics    (n=14)                                                                               
        

Sex (M/F) 0.75 (6/8) 
Age 71.1 ± 16.2 

Lens status 7 phakic / 7 pseudophakic 

Eye (R/L) 1.8 (9/5) 
Glaucoma     

    > GPAO   11 (78.6%) 

  > Secondary Glaucoma 3 (21.4%) 
 UG 2 

  PACG 1 
        
Visual Acuity (logmar) 0.20 ±0.29 
IOP 23.72 ±9.8 
Number of treatments 3.2 ±0.69 
CCT (µm) 486.37 ±25.7 
  

 

MMC vs 5-FU application  8/6 (1.33) 
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Efficacy 

IOP was significantly reduced from a mean preoperative value of 19.7 ±10.1 mmHg 

to a mean postoperative value of 13.2 ± 8.8, 7.9 ± 2.8, 12.25 ± 4.5, 16.7 ± 8.5, and 

15.3 ± 7.2  mmHg at 0 (p<0.001) and 7 days (p<0.001), and 1 (p=0.014), 3 (p=0.02) 

and 6 months (p=0.012) respectively. Glaucoma medications were also significantly 

reduced (p<0.01 for all values) from 3.2 ± 0.7 pre-operatively to 0, 0, 0.2 ± 0.7, 0.5 ± 

1.1 at day 7 and 1, 3 and 6 months, respectively (p=0.012).  

Mean IOP reduction from baseline was 6.5 mmHg (32.8%) at day 0 post-surgery day, 

11.7 mmHg (59.5%) at 7 days, 7.4 mmHg (37%) at 1 month, 2.9 mmHg (14.9%) at 3 

months, 4.4 mmHg (22.3%) at 6 months.  

Absolute and relative intraocular pressure reductions from baseline of each follow-up, 

with number of glaucomatous medications, are shown in Table 2. One patient (7.1%) 

underwent a needling procedure during the follow-up. 

 

Table 2. IOP measurements, IOP variation vs Baseline.  
            
  

Min Max 
Mean IOP (mmHg) [no. 

glaucomatous medication] 
IOP variation  
vs Baseline 

% 
  
                
Baseline 9 43 19.7 ±10.1 [n=3.2 ±0.7]     

                
D0 4 36 13.2 ±8.8 [n=0]  -6.5  -32.8% 
D7 4 14 7.9 ±2.8 [n=0]  -11.7 -59.53% 
M1 5 21 12.25 ±4.5 [n=0]  -7.4 -37.75% 
M3 9 35 16.7 ±8.5 [n=0.2 ±0.7]  -2.9 -14.91% 
M6 8 32 15.3 ±7.2 [n=0.5 ±1.1]  -4.4 -22.29% 
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Safety 

No peri-operative complications occurred. Mean visual acuity remained unchanged 

(best corrected visual acuity logMAR 0.20 ±0.29 before surgery (Baseline) and 

logMAR 0.56±1.1 at last follow-up (M6) (p=0.37). Visual acuity loss of three lines or 

more was observed in six patients (42.8%), five at day 7 and one at one month, with 

four fully recovering initial acuity after.  

Post-operative complications occurred in five patients (35.7%). No postsurgical 

infectious complications (endophthalmitis, bleb infection, hypopyon) or allergic 

reactions were observed. Choroidal detachments, with immediate post-operative flat 

anterior chamber occurred in 1 of 14 patients (7.1%). Three patients had an early 

post-operative bleb leak (conjunctival leakage) at D0 or D7 control, with complete 

resolution within 15 days. 

In three patients, the IOP increase required resumption of additional medical 

therapies (glaucomatous medication), and one of them undergone needling with 

subconjunctival 5-Fluorouracil injection, between 3 and 6 months after surgery, due 

to non-functional filtering bleb.  

All of the occurrences of complications are summarised in the Table 3. 

Table 3. Occurrence of complications. 
          
Choroidal detachment 1 (7.1%)   
Flat anterior chamber 1 (7.1%)   
Seidel     3 (21.3%)   
 

 

OCT analysis of filtering bleb  

Up to 6 scans per patient, depending on the quality of the OCT screening, were 

performed at baseline, D7, M1, M3 and M6. The OCT procedure is shown in Figure 

2. 
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Each scan was assessed by two individual examiners to record each OCT parameter 

from baseline to six months. Analysis were done on the fourteen patients who had 

M6 OCT scan. 

Subconjunctival fluid was observed in 100% (14/14) of the eyes at 7 days, in 92.3% 

(12/13) of the eyes at 1 month, in 90% (9/10) of the eyes at 3 months, in 90.9% 

(10/11) of the eyes at 6 months.  Subtenon fluid was observed in 14 eyes (100%) at 

7 days, then 11 eyes (84.6%) at 1 month, then 10 eyes (100%) at 3 months, then 11 

eyes (100%) at 6 months. Bleb tissue hyporeflectivity was found in the same 

proportions as the sub-tenon fluid. 

Bleb micro or macro cysts were observed was observed in 100% (14/14) of the eyes 

at 7 days, in 92.3% (12/13) of the eyes at 1 month, in 90% (9/10) of the eyes at 3 

months, in 90.9% (10/11) of the eyes at 6 months. At 7 days, we observed mostly 

large intra-conjunctival cysts in 13 patients (92.9%). At 1 month, we observed mostly 

large intra-conjunctival cysts in 10 patients (69.2%), and 2 patients (15.5%) had small 

cysts, one patient had no cysts (7.7%). At 3 months, we observed mostly small intra-

conjunctival cysts in 6 patients (60%), and 3 patients had large cysts (30%), one 

patient had no cysts (10%). At 6 months, we observed mostly small intra-conjunctival 

cysts in 6 patients (54.5%), 5 patients had large cysts (45.50%). See Table 4.  

Table 4. OCT Bleb analysis.  

        

  Subconjunctival fluid Subtenoinian fluid Cysts 

  - + - + - small 
small & 
large 

                

D7 0% 100% 0% 100% 0% 35.7% 64.3% 

M1 7.7% 92.3% 15.4% 84.6% 7.7% 69.2% 23.1% 

M3 10% 90% 0% 100% 10% 60% 30% 

M6 9.1% 90.9% 0% 100% 0% 54.50% 45.50% 
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Bleb height was manually assessed at all dates of examination, with an average bleb 

heigh mean of 804.4 ± 280.7 µm at 7 days, 877.8 ± 383.1 µm at 1 month, 872.7 ± 

357.1 µm at 3 months, and 844.5 ± 309.1 µm at 6 months. We assessed an overall 

median for all date of examination to classify in two groups: values under the median 

were considered as low-size filtering bleb, then those above the median were 

considered as functional filtering bleb. The results for the two groups are shown in 

Table 5. 

Position of the implant in the subconjunctival tenon’s tissue was observed at all dates 

of examination, with a mean distance under the conjunctival layer of 499 ± 143.6 µm 

at 7 days, 538.5 ± 181.7 µm at 1 month, 560 ± 307.2 at 3 months, and 705.6 ± 219 

µm at 6 months. Overall, from measurements throughout the follow-up, the implant 

had average distance of 575.6 µm under the conjunctiva.  

We manually assessed for each patient the effective position of the implant, based on 

overall post-operative examinations, separating the fourteen patients in two groups: 

one group of 3 (25%) patients had shallow position of the implant (superficial intra-

tenon position), then 9 (75%) patients had a deep implantation position of the device 

(deep tenon, near sclera). We did not manage to classify two patients who didn’t 

have enough quality OCT scans. Using the median value for implant position for all 

examination, we correlated our morphological analysis of the bleb with the 

measurements of distance under the conjunctival layer: the 3 “superficial intra-tenon 

position” patients had mean values under the overall median, and the 9 “deep tenon 

implant”. Results are shown in Table 5. 
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The proportion of subjects with IOP decrease > 20% at month 6 compared to 

baseline was significantly higher in patient with high bleb height (p=0.02) and high 

distance between the implant and the conjunctiva (p=0.01), but was not related to the 

presence of subconjunctival or subtenon fluid, the presence of subconjunctival cysts 

nor the bleb tissue hyporeflectivity (p>0.1). 

 

Table 5. Implant position and bleb height. 
                                                                           

              
 

 

  
Distance under the conjunctival layer 

(µm) 
Bleb Height (µm) 

  
Median Min Max Mean Median Min Max Mean 

  

D7 530 300 636 499 [±143.6] 853.5 192 1214 804.4 [±280.7] 

M1 478.5 393 804 538.5[±181.7] 923 285 1500 877.8 [±383.1] 

M3 527 270 883 560[±307.8] 803 376 1554 872.7 [±357.1] 

M6 669 393 991 705.6 [±219.1] 843.5 356 1314 844.5 [±309] 

                      

  
Median Min Max Mean Median Min Max Mean 

  

All 
Dates  

543 270 991 584.9 [±208.9] 853.5 192 1554 847.5 [±316.3] 

                      

  Distribution (n = 12) Distribution (n = 14) 

  
n % 

number of patients 
resuming glaucoma 
medications at M6  

n % 
number of patients 
resuming glaucoma 
medications at M6    

Under 
Median 

3 25.00 % 
  

2 
  

6 

 
42.9% 

  
2 

  

         

Above 
Median 

9 75.00 % 
  

1 
  

8 57.1% 
  

1 
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DISCUSSION 

The primary goal of the Preserflo Microshunt implant surgery to lower intraocular 

pressure and glaucoma medications was achieved. Pre-operative mean medicated 

intraocular pressure (IOP) was 19.7 ±10.1 mmHg to a mean postoperative value of 

13.2 ±8.8, 7.9 ±2.8, 12.25 ±4.5, 16.7 ±8.5, and 15.3 ±7.2 mmHg at 0 (p<0.001) and 7 

days (p<0.001), and 1 (p=0.014), 3 (p=0.02) and 6 months (p=0.012) respectively. 

Glaucoma medications were also significantly reduced (p<0.01 for all values) from 

3.2 ±0.7 pre-operatively to 0, 0, 0.2±0.7, 0.5±1.1 at day 7 and 1, 3 and 6 months, 

respectively (p<0.05). Mean IOP change from baseline to 6 months was -4.4mmHg (-

22.4%, p<0.05).  

One on the fourteen patients were considered as failure (non-filtering bleb) and 

required a needling procedure at 5 months postoperative. No patients needed an 

additional glaucoma surgery or surgical revision of the initial surgery. There were no 

post-operative infections, no allergic reactions, no conjunctival erosion, and no 

implant exposition. 

 

Because of the recent availability of the device, there are currently few studies 

[13,16,24] who have studied the efficacy of Preserflo implant surgery. Authors found 

better efficacy results (around 50% IOP reduction at 12 months following) [13,16,21,25] 

or similar results [24] in lowering IOP at twelve months or more. Other studies and 

clinical trials are expected for the next years: a prospective randomized FDA clinical 

trial comparing the safety and efficacy of the Preserflo MicroShunt to trabeculectomy 

in POAG is underway (NCT0188425). Another clinical trial in the Netherlands 

(NCT03931564) aims to compare the cost-effectiveness of the Preserflo MicroShunt 

to trabeculectomy and is expected to complete by July 2022 [19]. 
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The Preserflo Microshunt implant, either alone or in combination with 

phacoemulsification [16], significantly reduces both IOP and the number of 

antiglaucoma medications to a similar rate than trabeculectomy, but with a better 

safety profile [13,25]. Needling occurrence (7.1%) in our study could not be compared 

to other previous studies [13,16,24,25] which did not describe any surgical revision. 

In recent years, some authors tried to establish clinical classification to determine 

predictive signs for a postoperative functional filtering bleb providing an extended 

lowering of the IOP. We referred to two widely used clinical scales for bleb 

morphology classifications: IBAGS (Indiana Bleb Appearance Grading Scale) and 

Moorfields grading system [17,18]. Clinical parameters were assessed with slit lamp 

examination combined with photographs: bleb height, bleb extent, vascularity, seidel 

test (each parameter scaled from 0 to maximum 4) for the IBAGS |17], bleb area, bleb 

height, vascularity for the Moorfields [18].  Further studies include that assessing the 

presence of micro-cysts [17,19] and bleb hyporeflectivity (with ultrasound 

biomicroscopy) [19,26], and a not encapsulated moderately elevated bleb [19,27] were 

correlated to a successful filtering bleb with better clinical outcome. Other studies 

examined the width of filtration openings on the scleral flap, bleb wall thickness, fluid-

filled cavity height, bleb volume, and bleb wall intensity helped with 3D anterior 

segment OCT as predictive factors of clinical outcomes [28-30]. The position of the 

implant, bleb hyporeflectivity, the presence of subtenon or subconjunctival fluid to our 

knowledge have not been assessed.  

In our study, the proportion of subjects with IOP decrease > 20% at month 6 

compared to baseline was significantly higher in patient with high bleb height 

(p=0.02) and high distance between the implant and the conjuctiva (p=0.01), but was 

not related to the presence of subconjunctival or subtenon fluid, the presence of 
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subconjunctival cysts nor the bleb tissue hyporeflectivity (p>0.1). Moreover, two of 

the three patients with “intra-tenon” (shallow) position of the implant resumed 

glaucoma medications at 6-month study, whereas one of the nine patients with deep 

tenon position of the implant. A deeper relative position of the implant under the 

tenon’s layer, demonstrated a thick bleb and greater IOP reduction with lesser 

glaucoma medications, whereas a more superficial position in the conjunctiva 

showed a less important bleb height, with a more important number of glaucoma 

medications at 6 months.  

 

The design of our study has a number of limitations. The number of patients is small 

in comparison to previous larger studies of the Preserflo implant. Secondly, there was 

no control group of Preserflo implantation without MMC. Thirdly, only 11 of 14 

(78.6%) of patients had 6-month data available. The follow up was limited to six 

months although an eventual 12 month follow up analysis is planned.  

Due to a European-wide supply issue of mitomycin C, 6 patients (42,9%) received 

adjunctive 5-Fluorouracil instead. In the group of patients which received 5-FU, one 

patient (16.7%) restarted glaucoma medications compared with two patients (25%) in 

the MMC group. The average IOP reduction at six months with the same for both 

groups (p>0.1). The average number of glaucomatous medications was higher in 

MMC group at M3 and M6 (p=0.02). The rate of complications was higher in the 5-FU 

group with 2 post-operative bleb leaks and 1 choroidal detachment. 
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Table 6. MMC vs 5 FU IOP changes.            

                      

  MMC Group (n=8) 5-FU group (n=6) 

  Mean IOP (mmHg) 
[no. glaucomatous 

medication] 

IOP 
variation  

vs 
Baseline 

% Mean IOP (mmHg) 

IOP 
variation  

vs 
Baseline 

% 

  

       

Baseline 19.6 ±11.1 [n=3.4]     19.8 ±9.7 [n=3]     

                      

D0 13.4 ±5.7 [n=0]  -6.2 -31.8% 13 ±13.3 [n=0]  -6.8  -34.4% 

D7 8.3 ±3.1 [n=0]  -11.3 -57.9% 7.6 ±2.7 [n=0]  -12.2 -62.0% 

M1 10.9 ±3.6 [n=0]  -8.7 -44.6% 14.1 ±5.3 [n=0]  -5.7 -28.9% 

M3 16.5 ±10.0 [n=0.3]  -3.1 -15.9% 17.2 ±5.9 [n=0]  -2.6 -12.8% 

M6 15.6 ±8.9 [n=0.7] -4 -20.3% 14.8 ±4.9 [n=0.3]  -4.9 -25.2% 

 

 

There were limitations related to the acquisition of OCT measurements. Despite two 

examiners performing all the measurements blinding was not possible and few 

duplicate measures were performed. There was an initial learning curve in the 

process of OCT scans that could result in low quality scans due to artefacts or poor 

gaze position. Our scans using the anterior segment OCT software were susceptible 

to variation in position and no automated calibration using eye position tracking is yet 

available to ensure repeat measurements are recorded in the exact position between 

different follow-up visits.  

Some of the previously described clinical parameters were not assessed during our 

study as we were not able to reliable reproduce results: essentially bleb area 

(extent/total volume), bleb wall thickness (presence of encapsulation or not) and 

vascularity [18.25.27].  
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During all follow-up visits, we assessed the bleb status by slit lamp examination but 

did not formally grade the bleb using IBAGS or Moorfields grading system, so we 

were unable to show a correlation between IOP and bleb vascularity. Some authors 

also have incorporated the use of OCT-Angiography in the assessment of filtering 

blebs and quantitatively and qualitatively measured vessel vascularization present 

[31]. Bleb vascularization has been defined as a predictive factor for a successful 

filtering bleb, and can be assessed using objective and quantitative parameters on 

OCT angiography. In other studies. a good clinical outcome was observed in patients 

that had a bleb without excessive vascularization and when the presence of 

“corkscrew vessels” were rare [18.27]. 

The formats of the OCT scans. in a simple cross section instead of a volume scan. 

did not allow us to assess bleb area and bleb wall thickness. These parameters 

would have required a much longer time of acquisition with our OCT (CIRRUS 5000 

HD OCT) or another machine to conveniently assess it. The presence of 

encapsulation of the filtering bleb was eliminated for each patient. However, our OCT 

scans was limited in characterizing bleb walls due to either the scans being too short 

or the sloping nature of the bleb on temporal or nasal meridian. 

 

 

 

 

 

 

 

 



33 
 

CONCLUSIONS 

Overall, in this study, we showed significant results in terms of efficacy and safety in 

Preserflo Microshunt surgery. The limited follow-up length of 6 months and the small 

number of patients are important limitations. This study’s novel investigation into bleb 

evaluation post Preserflo surgery using anterior OCT scans presents the potential for 

new anterior segment OCT parameters to assess and manage a filtering bleb post 

operatively and possibly guide therapeutic decisions. Relying on the clinical and OCT 

parameters already suggested by different authors, we observed potential novel bleb 

parameters associated with a better clinical outcome (well-filtering bleb, associated 

with an extended lowering of the IOP, low rate of complications, low rate of 5FU 

needling or surgery). In our study, we suggest that a high bleb height and a high 

distance under the conjunctiva (deep tenon implant position), depending on the 

surgical technique, is related to a better clinical outcome. The presence of small or 

large cysts, subtenon or subconjunctival fluid shall be considered as predictive 

factors for a functional filtering bleb, although we did not find any significative relation 

between them and a higher IOP reduction. Conjunctival and scleral tissue should be 

carefully examined at each post-operative control via slit lamp, with the option of 

using anterior OCT or using clinical grading scale to manage therapeutic decision. 

This study will be continued until at least twelve months to allow a greater number of 

patient follow-up and further collection of filtering bleb characteristics post-

operatively.  
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