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Introduction

The surgical efficiency and safety of pars plana vitrectomy (PPV) 
systems have steadily improved since the first closed-system PPV 
was performed by Robert Machemer in the 1970s. The first was a 
single-port, 17-gauge system with a maximum cut rate of 400 cuts 
per minute (cpm).1 The introduction of microincision vitrectomy 
systems has further facilitated surgical access to the posterior seg-
ment of the eye while reducing ocular trauma, operative times, 
and complications.2,3

Beveled-tip cutter probes, a more recent innovation, have 
been shown to achieve higher aspiration rates and greater reflux 
flow velocities.4 We previously found several clinical advantages 
of 10 000 cpm, beveled-tip probes (Ultravit, Alcon Surgical), 
such as decreased operative times and multifunctionality.5 A 
recently introduced 20 000 cpm, beveled-tip, dual-blade vitrec-
tomy probe system (Hypervit, Alcon Surgical) has significantly 
faster cutting speeds, enhanced vitreous flow dynamics, reduced 

vitreous turbulence, and better intraoperative tissue stability 
(Figure 1).6 These advantages may translate to shorter vitrectomy 
times while decreasing retinal traction and preventing iatrogenic 
damage to delicate ocular tissues. We performed this study to 
examine the clinical outcomes, surgical efficiency, instrument per-
formance, and safety of the new 20 000 cpm vitrectomy system.

1338871 VRDXXX10.1177/24741264251338871Journal of VitreoRetinal DiseasesUy et al
research-article2025

1  Philippine Eye Research Institute, National Institutes of Health, University 
of the Philippines Manila, Ermita, Manila City, Philippines

2  Department of Ophthalmology and Visual Sciences, Philippine General 
Hospital, University of the Philippines Manila, Ermita, Manila City, 
Philippines

3 Peregrine Eye and Laser Institute, Bel Air, Makati City, Philippines
4 St. Luke’s Medical Center Global City, Taguig City, Philippines

Corresponding Author:
Harvey S. Uy, MD, 5/F Morning Star Center, 347 Sen. Gil J. Puyat Ave, Brgy. 
Bel Air, Makati City 1209, Philippines. 
Email: harveyuy@gmail.com

Clinical Performance and Outcomes  
of a 20 000 Cuts-per-Minute, 25-Gauge, 
Beveled-Tip Vitrectomy Probe

Harvey S. Uy, MD1,2,3, Jose Carlo M. Artiaga, MD2,4 , Katrina Beatriz M. Lim, MD2,  
Pik Sha Chan, MD3, and Jordan T. Famadico, MD3

Abstract
Purpose: To report the clinical outcomes and instrument performance of a 25-gauge, 20 000 cuts-per-minute (cpm), beveled-tip 
vitrectomy probe system. Methods: This prospective consecutive case series comprised eyes having primary pars plana vitrectomy 
(PPV) using a 20 000 cpm vitrectomy probe system (20 000 cpm group). The main outcome measures were the rate of success, 
operative times, number of steps, 3-month distance-corrected visual acuity (DCVA), ancillary instruments use, and adverse events 
(AEs). A comparative analysis with the results of a previously published series of eyes that had PPV with a 10 000 cpm, beveled-tip 
vitrectomy system (10 000 cpm group) was performed. Results: The study included 55 eyes. The surgical objectives were attained in 
all eyes. The mean logMAR DCVA improved from 0.96 preoperatively to 0.35 postoperatively (at 3 months) (P < .0001). The mean 
(±SD) total operative time, core vitrectomy time, shave vitrectomy time, and total vitrectomy time was 1964.27 ± 846.92 seconds, 
174.87 ± 116.23 seconds, 478.41 ± 387.30 seconds, and 655.60 ± 397.53 seconds, respectively. The mean number of surgical steps 
was 4.05 ± 1.06 and of ancillary instrument exchanges, 3.23 ± 1.89. The mean postoperative day 1 pain score was 0.16 ± 0.46. Two 
eyes had elevated intraocular pressure postoperatively and 1 eye had hypotony. There were fewer ancillary instrument exchanges  
(P < .001) and fewer AEs (P = .044) in the 20 000 cpm group than in the 10 000 cpm group. Conclusions: Both the 20 000 
and 10 000 systems are effective and safe for the treatment of various vitreoretinal indications. The potential advantages of the 
20 000 system include reduced use of ancillary instrumentation and lower AE rates.
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Methods

A single-center prospective study enrolled a consecutive series 
of eyes having primary PPV at the Peregrine Eye and Laser 
Institute (PELI) from April 1, 2021, to January 24, 2022. The 
study was performed in compliance with Good Clinical Practice 
guidelines and the tenets of the Declaration of Helsinki. The 
study protocol was approved by the PELI Institutional Review 
Board and is registered at clinicaltrials.gov (ID# NCT04404296).

Eyes with the following surgical indications were included: 
nonresolving vitreous hemorrhage (VH), noninfectious vitritis, 
epiretinal membranes (ERMS), lamellar and full-thickness mac-
ular holes (MHs), vitreomacular traction (VMT), rhegmatoge-
nous retinal detachment (RRD), tractional RD (TRD), retained 
lens fragments, and a dislocated intraocular lens (IOL). Excluded 
were eyes with a history of glaucoma, previous glaucoma sur-
gery, scleral thinning, any ocular infection within 3 months, sig-
nificant corneal opacification obscuring surgical visualization, 
clinically significant cataract without simultaneous lens removal, 
poorly dilating pupils (< 5.0 mm maximum dilation), concomi-
tant scleral buckling, and choroidal detachment.

At all visits, patients had a comprehensive eye evaluation, 
including distance-corrected visual acuity (DCVA) and intra-
ocular pressure (IOP) measurements, a slit lamp examination, 
and a dilated retinal examination. IOP measurements were per-
formed using Goldmann applanation tonometry. Elevated 
IOP was defined as greater than 22 mm Hg, while hypotony 
was defined as less than 5 mm Hg.

A trained retina surgeon (H.S.U., P.S.C., or J.T.F.) performed 
PPV using the 25-gauge, 20 000 cpm vitrectomy system (20 000 
cpm group). A wide-angle viewing system (Resight 700, Zeiss 
Medical Technology) and a high-magnification contact lens (HR 
Direct High Mag Surgical Lens, Volk Optical, Inc) were used for 
surgical visualization. Trocars were uniformly inserted 3.5 mm 
from the limbus. Core vitrectomy was performed using the 

following continuously open-port settings: IOP, 25 mm Hg; 
maximum vacuum, 650 mm Hg; cut rate, 20000 cpm. Shave 
vitrectomy was performed using the following settings: IOP, 25 
mm Hg; maximum vacuum, 200 mm Hg; cut rate, 20 000 cpm. 
Visualization for membrane peeling was enhanced using bril-
liant blue G or trypan blue refluxed into the retinal surface. 
Initial internal limiting membrane (ILM) or ERM flap edges 
were created using an ILM forceps or nitinol loops. Membrane 
removal was performed using a retinal forceps, the 20 000 cpm 
vitrectomy system, or both.

For RRD, the 20 000 cpm tip was used to perform fluid–air 
exchange and aspirate subretinal fluid through preexisting breaks 
or drainage retinotomies outside the macular area. A soft-tip, 
backflush handpiece (25-gauge Grieshaber Advanced Backflush 
DSP, Alcon Surgical) was used to complete aspiration of residual 
fluid. Endophotocoagulation was performed around retinal breaks 
or along the equatorial region, followed by application of tampon-
ade agents.

Postoperative follow-up was performed at 1 day, 1 week,  
1 month, and 3 months. The main outcome measures included 
the rate of surgical success, total operative time (measured 
from first trocar insertion to last trocar removal), core vitrec-
tomy time, shave vitrectomy time, and total vitrectomy time 
(measured as core vitrectomy time + shave vitrectomy time). 
These times were recorded by the circulating nurse using a 
stopwatch. Other main outcome measures were the periopera-
tive IOP, number of surgical steps, number of times ancillary 
instruments were used, DCVA, and adverse events (AEs). 
Surgical success was defined as achievement of the surgical 
objective for the given indication (eg, reattachment of the ret-
ina for RRD). The number of surgical steps, a surrogate mea-
sure of surgical complexity, was determined by counting the 
number of the following procedures that was performed per 
case: PPV, ERM or ILM peeling, fluid–air exchange, endolaser 
treatment, tamponade introduction (silicone or gas), amniotic 
membrane application, lens material or IOL removal, and sec-
ondary implantation.

Pain was reported on postoperative day (POD) 1 using the 
following ordinal scale: 0 = no pain; 1 = mild pain not requiring 
medication; 2 = moderate pain requiring medication, persisting 
for less than half of the day the patient was awake; 3 = moderate 
pain requiring medication, persisting for more than half of the 
day the patient was awake; 4 = pain requiring medication and 
that interrupts sleep.

These current study outcomes were compared with previously 
published results from a cohort that had PPV using the 10 000 
cpm vitrectomy system (10 000 cpm group).5 In this previous 
study, PPV was performed by the same group of 3 surgeons using 
the same equipment for the same surgical indications.

Stata software (version 17, StataCorp LLC) was used for sta-
tistical analysis. Descriptive analyses included mean summaries 
for continuous data and frequencies and percentages for categor-
ical data. The comparison of continuous patient characteristics 
and surgical outcomes between the 2 vitrectomy systems was 
performed using a 2-sample t test or Wilcoxon rank sum (Mann-
Whitney) test. The latter was used when the assumptions of 

Figure 1. Schematic of (A) a conventional single-blade, 10 000 cpm 
probe and (B) a dual-blade, 20 000 cpm probe.
Abbreviation: cpm, cuts per minute.
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normality (using the Shapiro-Wilk test) or homogeneity (using 
the Levene test) were not met. Categorical variables were com-
pared using the Pearson χ2 test. The Wilcoxon signed rank test 
was used to compare the preoperative and 3-month postopera-
tive DCVA between the 2 vitrectomy systems. All tests were 
2-sided. Statistical significance was set at P < .05. All mean 
values are ± SD.

Results

Fifty-five eyes were enrolled and completed the 3-month 
follow-up visit schedule (Table 1). The mean patient age was 
56.76 ± 13.26 years (range, 28-82); 28 patients (51%) were 
men (Table 2). The mean baseline logMAR DCVA was 
0.96 ± 0.80 (range, 0.0-2.0) (Table 3). The mean preoperative 
IOP was 16.04 ± 5.55 mm Hg (range, 8-37). The indications 
for PPV were vitreous hemorrhage (31%), RD (rhegmatoge-
nous, tractional, or exudative) (31%), ERM (9%), vitritis 
(5%), intolerable floaters (2%), dropped IOL (2%), and 
dropped lens material (2%). Seven eyes (13%) had multiple 
surgical indications; 2 eyes presented with a TRD with VH 
(4%), while 1 eye each presented with MH with ERM, MH 
with VMT, RRD with vitritis, ERM with TRD, and ERM 
with VH (2% each) (Table 1).

Surgical Objectives

The surgical objectives were achieved in all eyes. The mean log-
MAR DCVA improved from 0.95 to 0.35 by the 3-month postop-
erative visit (P < .0001) (Figure 2). Table 2 shows the mean total 
operative time, mean core vitrectomy time, mean shave vitrec-
tomy time, and the mean total vitrectomy time. The ranges were 
420 to 3600 seconds, 45 to 540 seconds, 46 to 2220 seconds, and 
151 to 2340 seconds, respectively. The mean number of times 
ancillary instruments were used or exchanged was 3.23 ± 1.89 
(range, 1-12) (Table 4).

Safety

With regard to safety, the mean IOP was 11.60 ± 5.63 mm Hg 
(range, 2-30) on POD 1 day. Perioperative AEs included hypot-
ony in 1 eye (2%) on POD 1 day and elevated IOP in 2 eyes 
(4%) at the end of the surgery (Table 1). No eye required scle-
rotomy suturing for a wound leak. These AEs were deemed to be 
not clinically significant or sight-threatening. PPV with the 
20 000 cpm vitrectomy system was well tolerated, with a mean 
POD 1 pain score of 0.16 ± 0.46 (range, 0-2) (Table 4).

20 000 cpm System vs 10 000 cpm System

The patient demographics and level of surgical complexity 
were similar between the 20 000 cpm group and 10 000 cpm 
group (Table 2). The surgical objectives were achieved for all 
patients in both groups. The 3-month postoperative DCVA was 
significantly better in the 20 000 cpm group (P < .0001), although 
there were no significant differences in VA outcomes between 

the 2 groups (P = .6698) (Figure 2). The number of ancillary 
instruments used and the incidence of intraoperative AE were 
significantly lower in the 20 000 cpm group than in the 
10 000 cpm group (P = .0002 and P = .044, respectively). The 
POD 1 IOP and POD 1 pain score were similar between the 
groups (P = .8670 and P = .4907, respectively) (Table 4)

The mean shave vitrectomy time and total vitrectomy time 
were significantly longer in the 20 000 cpm group (P = .0054 
and P = .0288, respectively). There were no statistically signifi-
cant differences in the core vitrectomy time or total vitrectomy 
time bet ween the groups (P = .1114 and P = .6055, respectively) 
(Table 2).

Conclusions

Vitrectomy instrumentation development is continuously evolv-
ing, with a trend toward smaller gauges, faster cut rates, a shorter 
tip-to-tissue distance, and multifunctionality. Our study found 
that the new 20 000 cpm vitrectomy system can be used by dif-
ferent surgeons to achieve surgical success safely and efficiently 
for various vitreoretinal conditions. We also explored how met-
rics, such as the surgery duration, use of ancillary instruments, 
and surgical outcomes, can be influenced by cutter probe design.

Surgical success was achieved in all eyes in this series. The 
25-gauge 20 000 cpm vitrectomy system combines an increased 
cutting velocity and a beveled tip that facilitates access to surgi-
cal tissue planes. Compared with single-blade probes, dual-
blade probes have an additional port in the inner tube, allowing 
for doubling of cut rates and a 100% increase in the duty cycle 
(Figure 1).7 The advantages of a beveled tip over a conventional 
flat tip include higher aspiration rates and greater reflux flow 
velocity.6 In the 20 000 cpm group, the core vitrectomy tended 
to be faster and more efficient than in the 10 000 cpm group 
although the difference did not reach statistical significance.

In theory, the faster cutting speeds using the dual-blade sys-
tem and the beveled tip fluidics can contribute to an increased 
vitreous flow rate and better surgical efficiency, although a larger 
sample may be needed to confirm this effect.4,6,8 The reduced 
peak traction and pulsatile flow translated into consistent globe 
IOP, stable tissues during shave vitrectomy, precise dissection, 
and a lower rate of intraoperative AEs. Unlike in the 10 000 cpm 
series, there were no cases of iatrogenic retinal breaks or retinal 
and vitreous bleeding using the 20 000 cpm cutter iteration.

Two studies previously compared the performance of single-
blade and dual-blade probes ex situ using both 25-gauge and 
27-gauge diameter lumens on balanced salt solution and diluted 
swine vitreous.6,9 Steel et al9 reported faster aspiration rates, 
reduced nearfield effects, and peak traction forces using dual-
blade, flat-tip probes than using single-blade, beveled-tip probes.9 
Inoue et al4,6 compared single-blade and dual-blade beveled tip 
probes and reported increased efficiency using the dual-blade tip, 
which achieved faster aspiration rates. In a recent study, Doi 
et al10 compared these 2 systems in a small retrospective series of 
eyes having PPV for idiopathic ERM using 27-gauge instrumen-
tation. They reported shorter operative times in the 20 000 cpm 
group than in the 10 000 cpm group.6,10
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Our study compared the use of the 20 000 cpm beveled-tip 
probe with the 10 000 cpm beveled-tip probe across different surgi-
cal indications and identified several advantages favoring the 
higher velocity system. The 20 000 cpm vitrectomy system allowed 
surgeons to decrease the number of instrument exchanges, which 

may decrease the risk for infection stemming from repeated entry 
and exit of instruments as well as enhance surgical efficiency. 
Although we previously reported on the versatility of the 10 000 
cpm beveled tip in performing various surgical maneuvers,5 we 
observed that the 20 000 cpm probe can perform these more effi-
ciently. We believe that this enhanced efficiency is likely attrib-
utable to the increased aspiration rate and an influx angle that is 
more perpendicular to the probe, as reported by Inoue et al.6

Anecdotally, the surgeons in this study reported faster core vit-
rectomy vitreous aspiration and reduced vitreous turbulence. The 
former and latter are subjective parameters that are difficult to 
quantify. This study explored more quantitative measures, such as 
the number of AEs, the number of instrument exchanges, and time 
efficiency.

The 20 000 cpm system resulted in fewer surgical AEs (eg, 
postoperative hypotony, IOP elevation at the end of surgery) 

Table 2. Comparison of Patients’ Characteristics by Vitrectomy Group.

Characteristic 20 000 cpm (n = 55) 10 000 cpm (n = 50)a P Value

Age 56.76 ± 13.26 57.16 ± 13.45 .8796b

Sex, n (%) .751c

 Female 27 (49) 23 (46)  
 Male 28 (51) 27 (54)  
Mean surgical steps (n) ± SD 4.05 ± 1.06 4.28 ± 1.52 .5425d

Mean core vitrectomy time (s) ± SD 174.87 ± 116.23 203.7 ± 119.55 .1114d

Mean shave vitrectomy time (s) ± SD 478.41 ± 387.30 330.20 ± 319.82 .0054d,e

Mean total vitrectomy time (s) ± SD 655.60 ± 397.53 533.90 ± 389.29 .0288d,e

Mean total operative time (s) ± SD 1964.27 ± 846.92 1890.90 ± 890.36 .6055d

aData from Uy et al 2022 study.5
bt test.
cPearson χ2 test.
dWilcoxon rank sum (Mann-Whitney) test.
eStatistically significant.

Table 3. Comparison of Preoperative DCVA and 3-Month 
Postoperative DCVA.

DCVA

Mean ± SD

P Value
20 000 cpm 

(n = 55)
10 000 cpma 

(n = 50)

Preop 0.96 ± 0.80 1.23 ± 0.88 .1026
3 months postop 0.35 ± 0.43 0.71 ± 0.65 <.0001b,c

Abbreviation: DCVA, distance-corrected visual acuity.
aData from Uy et al 2022 study.5
bWilcoxon signed rank test.
cStatistically significant.

Figure 2. Comparison of distance-corrected visual acuity at the 
preoperative visit and 3-month postoperative visit.
Abbreviations: 10KBV, 10 000 cpm vitrectomy system; 20KBV, 20 000 cpm 
vitrectomy system.

Table 4. Comparison of Surgical Outcomes by Vitrectomy Group.

Outcome
20 000 cpm 

(n = 55)
10 000 cpma 

(n = 50) P Value

Mean IOP day 1 ± SD 11.60 ± 5.63 11.98 ± 8.27 .8670b

Mean ancillary instrument 
exchanges ± SD

3.23 ± 1.89 4.48 ± 1.91 .0002b,d

Surgical success, n (%) 55 (100.00) 50 (100.00) —
No wound leak, n (%) 55 (100.00) 50 (100.00) —
Mean pain score ± SD 0.16 ± 0.46 0.20 ± 0.45 .4907b

Mean logMAR DCVA ± SD
 Preop 0.95 ± 0.80 1.23 ± 0.88 .0612b

 3 months postop 0.35 ± 0.43 0.71 ± 0.65 .0007b,d

 Change −0.60 ± 0.7 −0.52 ± 0.5 .6698
Adverse events, n (%) .044c,d

 None 52  (94.55) 41  (82.00)  
 Yes 3   (5.45) 9  (18.00)  

Abbreviations: DCVA, distance-corrected visual acuity; IOP, intraocular pressure.
aData from Uy et al 2022 study.5
bWilcoxon rank sum (Mann-Whitney) test.
cPearson χ2 test.
dStatistically significant.
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than the 10 000 cpm system. The reasons for the fewer AEs are 
unclear but likely include better fluid dynamics, which improved 
the efficiency of vitreous removal, resulting in reduced vitrec-
tomy probe maneuvering and trauma to the sclerotomy wounds 
and better wound sealing. Because of the lower expectation for 
wound leaks, the surgeons also did not try to compensate for 
wound leakage by overpressurizing the eye with fluid, gas, or 
silicone oil (SO). We believe that reduced tractional forces and 
tissue mobility using the 20 000 cpm cutter were the main con-
tributors to the reduced iatrogenic incidents in this series. 
Nevertheless, we recommend that surgeons who are starting out 
with this new cutter probe lower their initial vacuum settings as 
they familiarize themselves with the performance characteristics 
of new instrumentation and optimize their settings as they prog-
ress on the learning curve.

There were also no cases of iatrogenic retinal breaks, nicked reti-
nal vessels, or retinal redetachment in the 20 000 cpm cohort com-
pared with the 10 000 cpm cohort. Decreased pulsatile traction or 
deflection of adjacent vitreous using the 20 000 cpm probe resulted 
in better vitreous and retinal stability and less propensity for iatro-
genic trauma.9 Steel et al9 also found reduced pulsatile traction 
using the 20 000 cpm system and that the probe tip configuration 
(ie, flat vs beveled) was unlikely to be clinically relevant. In addi-
tion, the region of high tissue velocity was smaller with the 20 000 
cpm device in the study by Steel et al. This reduced area of insta-
bility and increased precision may also explain the decrease in inad-
vertent aspiration of retinal tissue noted in our study.

In a study by Doi et al10 using similar instrumentation, both 
vitrectomy systems showed similar IOP stability and a similar 
rate of scleral wound closure. The better 3-month visual out-
comes in the 20 000 cpm series may be a result of the decreased 
incidence of clinically significant AEs and/or differences in the 
disease stage of the patients at the time of treatment.

Our results showed unexpectedly longer mean shave vitrec-
tomy and total vitrectomy times using the 20 000 cpm probe than 
the 10 000 probe. We attribute this to our decision to lower the 
shave vitrectomy maximum vacuum settings to 200 mm Hg from 
the 300 mm Hg setting used in our earlier 10 000 cpm study. This 
change was done with the assumption that the higher vitreous 
flow rates achievable with the 20 000 cpm probe would maintain 
or reduce the shave vitrectomy operative duration. We have now 
readjusted our shave vitrectomy maximum vacuum settings back 
to 300 mm Hg.

It is important to note that the total operative time and the total 
vitrectomy time were similar in the 2 groups, despite the longer 

shave vitrectomy times. The shorter mean core vitrectomy time 
and the reduced need for instrument exchanges likely compen-
sated for the longer shave vitrectomy times. These findings high-
light the need to adjust vitrectomy machine settings to optimize 
surgical time efficiency.

Doi et al10 reported significantly shorter vitrectomy times 
using the 20 000 cpm system when using standardized vacuum 
settings (0-650 mm Hg) in both groups. The differences in oper-
ative durations across studies may be explained by the different 
set of surgical indications, case complexities, probe sizes, and 
surgeon preferences.5 Doi et al used 27-gauge instruments rather 
than the 25-gauge probes used in both of our series. A recent 
meta-analysis by Ma et al11 found varying performance of 
27-gauge systems and 25-gauge systems depending on the sur-
gical indication, with longer operative times in more complex 
cases. VA and surgical complications have also been shown to 
vary with probe size.11

A growing number of vitrectomy platforms are incorporating 
dual-blade probes that double cutting speeds to effect faster and 
smoother vitreous clearance as well as enhance tissue stability. 
This list will grow longer as the technology matures12 (Table 5). 
These instrument platforms may perform differently under vary-
ing surgical situations. We recommend that physicians try out 
several systems to find out which one works best in their hands.

The beveled-tip design incorporates a 30-degree oblique 
angle on the cutter probe head in contrast to the 0-degree angle 
on a conventional flat-tip probe. Coupled with a shorter port-tip 
distance of 0.009 µm, this angled tip allows closer approxi-
mation of the cutter probe surface to the retinal surface and 
facilitates entry and more precise dissection of various tissues 
(eg, vitreous and preretinal membranes). The effect of this 
design on vitrectomy fluidics has been well described by Inoue 
et al4 using a 10 000 cpm single-cutter iteration.

Briefly, 10 000 beveled-tip cutters exhibit faster aspiration of 
balanced saline solution and vitreous material than flat-tip probes 
as well as greater fluid reflux velocity. In general, the beveled tip 
design produces a relatively greater aspiration rate and flow from 
the proximal side (toward the cutter shaft) than flat-tip probes. 
These behaviors suggest that beveled-tip cutter probes may 
enhance efficient and safer removal of core, retrolental, and ante-
rior cortical vitreous and more efficient flushing of preretinal 
hemorrhages and material using the 10 000 cpm beveled tip. The 
potential disadvantages include slower removal of vitreous and 
other materials distal to the cutter port, such as when dissecting 
vitreous on the retinal surface, as well as an enhanced potential 

Table 5. Currently Available Vitrectomy Systems With Dual-Blade Probes.

Cutter Probe Vitrectomy Machine Manufacturer Maximum Cut Fate (cpm)

Bi-Blade Stellaris Elite Bausch + Lomb 15 000
Continuous flow cutter OS4 Oertli Instrumente AG 10 000
Hypervit Constellation Alcon Surgical 20 000
UNO Colorline MACH2 MegaTRON S4HSP Geuder 12 000
Opti-Vit Twedge Optikon 2000 Optikon 20 000
Two-dimensional cutter EVA NEXUS DORC 20 000
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for unplanned aspiration of fluctuant, anteriorly detached reti-
nal tissues. Slower distal aspiration may aid in the precision and 
safety when performing lift-and-shave or shovel-and-cut maneu-
vers where there are underlying retinal tissues.

These laboratory investigations also suggest that surgeons 
might consider using a 180-degree shaft rotation and a tilted, 
posterior-facing port opening to facilitate removal of posterior, 
preretinal materials; inducing posterior vitreous detachment; or 
taking advantage of these different spatial aspiration rates when 
performing a reverse Swiss-roll technique. The fluid dynamics of 
a dual-blade, beveled-tip cutter probe have yet to be fully eluci-
dated and reported.

Our collective experiences with the 20 000 cpm vitrectomy 
system have been positive. We observed enhanced tissue stabil-
ity and fewer AEs using this device. However, we advise caution 
when transitioning because surgeons may become overconfi-
dent with the system’s enhanced tissue stability feature. Having 
gained familiarity with the instrument’s performance, we have 
since adjusted our 20 000 cpm machine settings back to our orig-
inal 10 000 cpm system vacuum and infusion pressure settings, 
after which the vitrectomy times have become shorter. In addi-
tion, the multifunctional beveled-tip feature consistently facili-
tates tissue dissection, removal of preretinal materials (eg, heme, 
triamcinolone particles, SO droplets, and fluid–air exchange.

Our practice maintains a stock of the following 3 probe 
sizes: flat-tip 23-gauge, beveled-tip 25-gauge, and beveled-tip 
27-gauge. One weakness of the dual-blade platform is the lack 
of a 23-gauge probe, which can remove larger particles (eg, 
retained lens material, SO droplets, foreign objects) more 
quickly. When extensive dissection is expected (eg, in cases of 
diabetic retinopathy), the smaller 27-gauge tip enables entry 
into tighter tissue planes and can be used to manipulate thin 
membranes, such as ERMs or the ILM. The larger 25-gauge 
has an advantage when the situation mainly calls for removal 
of vitreous gel and fluid–air exchange (eg, in cases of vitreous 
hemorrhage, ERM, MH) because the larger caliber enables 
faster vitreous flow rates. Using different probe sizes requires 
maintaining a larger inventory of ancillary instruments and 
creates supply management issues.

Some limitations of our study include a relatively small 
sample, which prevented subanalysis of different surgeons and 
different surgical indications. Rare but serious AEs, such as 
endophthalmitis, could not be detected in this small series. Our 
comparison with our previous case series of the 10 000 cpm 
vitrectomy system is also limited by the lack of randomization 
into intervention and standardization of surgical indications at 
baseline. Larger randomized studies may allow for analyses of 
different surgical indications and complexities. We believe that 
a randomized, head-to-head comparison of 10 000 cpm cutter 
and 20 000 cpm cutter in a particular disease group (eg, MH or 
RD) would provide the most robust data regarding instrument 
performance. We are working on upcoming disease-specific 
study protocols.

A comparison of the 2 instrument models would be more 
valid if surgical data from both single-blade groups and dual-
blade groups were obtained concurrently or within a short inter-
val of 6 months or less. However, we believe that in general, the 

present paper’s comparison of these 2 case series is valid because 
the data were generated by the same surgeons in the same oper-
ating room setup with the same support staff. Because the study 
data were obtained from the first 50 or so surgical cases per-
formed by these surgeons using each cutter probe iteration, the 
study results would reflect similar learning curve effects.

In summary, we report the use of a new 20 000 cpm vitrec-
tomy system and compared the current clinical results with our 
previous set of patients who had surgery using the 10 000 cpm 
system. Both systems were effective and safe when performing 
vitreoretinal surgery for various indications. The potential advan-
tages of the 20 000 cpm system include reduced use of ancillary 
instrumentation and a better safety profile than the current sys-
tems that use a lower cut rate.
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