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Eyes with proliferative diabetic retinopathy (PDR) 
with associated macular edema are at high risk for 
progression to a full thickness macular hole (MH). 
Cataract changes are also more likely to occur at an 
earlier age in individuals with diabetes compared 
with the general population.1,2 The presentation of 
an MH in a patient with diabetic retinopathy (DR) 

and a cataract is associated with significant management chal-
lenges, as each pathologic feature is challenging in its own right. 

This is a case of a 64-year-old woman with a history of type 1 dia-
betes of 20 years’ duration. She had developed DR and had received 
panretinal laser photocoagulation on several occasions. Although 
neovascularization in the optic nerve and arcades had regressed, 
there was fibrous tissue over the arcades, optic nerve, and part of 
the posterior pole (Figure 1). Progressive contraction of the poste-
rior hyaloid with concomitant macular edema resulted in the for-
mation of a large full thickness MH (Figures 2 and 3). Visual acuity, 
which had been stable at 20/70 for several years, declined to count-
ing fingers. She also presented with progressive lenticular opacities. 

A combined surgery was successfully performed, including 
phacoemulsification with posterior chamber IOL implantation and 
vitrectomy using 27-gauge instruments, both performed using the 
Constellation Vision System (Alcon). As well, epiretinal (ERM) and 
internal limiting membrane (ILM) peeling were performed using the 
Finesse Flex Loop (Alcon) with the aid of staining. Perfluoropropane 
gas tamponade was used to help close the MH. At 2 years, visual acu-
ity was 20/100 and the MH remained closed (Figure 4).

DISCUSSION
Surgical intervention in eyes with complications due to DR is 

often complicated by the presence of cataract changes that can 
impair adequate visibility during vitrectomy; studies suggest that 
cataracts are the most common cause of visual impairment in 
individuals with diabetes.3,4 The timing of cataract surgery in such 
eyes is a matter of ongoing debate, although opinions appear 
to be shifting from a more conservative viewpoint of delaying 
surgery until vision has deteriorated5,6 to one in which early sur-
gery is preferred to identify and intervene to correct the diabetic 
pathology.7 The advantages of performing phacoemulsification 

with IOL implantation at the time of the vitrectomy include 
efficiency and reduced cost and burden associated with a single 
surgical procedure.8 Theoretically, a combined procedure may 
reduce the possibility that any neovascularization, if present, will 
progress between the timing of the two procedures. As well, com-
bined surgeries may yield faster recovery of visual acuity, avoid the 
need for additional interventions, and simplify surgical interven-
tion in those individuals who need operations for both retinal 

Combined Phacoemulsification With 
IOL Implantation and 27-Gauge 
Vitrectomy for PDR With Macular Hole
A macular hole in a patient with diabetic retinopathy and a cataract presents significant management  

challenges.

BY MARÍA H. BERROCAL, MD

Figure 1.  OCT showed intraretinal edema, ERM, vitreomacular traction, 

and HE. Visual acuity was 20/70.

Figure 2.  Five months after the image in Figure 1 was captured, OCT 

demonstrated a full thickness MH with localized detachment, ERM, 

and increased fibrous tissue on the retinal surface. Visual acuity was 

counting fingers.
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disease and cataracts.9-11 

New vitrectomy machines, 
such as the Constellation, 
have been designed with on-
board phacoemulsification 
functionality that is equal to 
standalone machines.12 In 
my opinion, the combined 
procedure cassettes allow for 
swift, seamless performance 
of the two procedures. 

The individual steps of 
the cataract portion of the 
procedure, including when 

to place the IOL, whether to suture the phaco incision, the size of 
capsulotomy, and whether to perform a posterior capsulotomy, 
vary according to the surgeon. My preferred technique is shown 
in the accompanying video. Briefly, I perform phacoemulsification 
with cortex removal and perform a medium-sized anterior capsu-
lorrhexis. If the case requires precise manipulations, I implant the 
IOL at the end of the vitrectomy prior to the air/fluid exchange to 
optimize visibility during the case. I seldom suture the phaco inci-
sion, but I do perform a long tunnel to prevent iris prolapse.

Use of the 27-gauge vitrectomy system is particularly useful in 
combined cases. The smaller sclerotomies to gain entry to the 
eye are less prone to astigmatic change compared with larger 
instruments.13 There is also less trauma and distortion that can 
result in iris prolapse. The small-gauge vitrectomy probes allow for 
more precise peeling of membranes, fibrovascular tissue, and ILM, 
maneuvers that are not possible with larger gauge systems.13

MHs in eyes with DR can occur from long-standing cystic edema, 
fibrovascular traction, vitreomacular traction, or a combination of 
these pathologies. The visual loss tends to be acute. Optical coher-
ence tomography (OCT) is helpful in identifying the hole’s character-
istics and determining if ERMs are present, if the posterior hyaloid is 
attached, and if the hole is lamellar or full thickness. The management 
of these holes is more challenging than idiopathic holes and the clo-
sure rates are lower. MHs in eyes with DR tend to be larger, often have 
associated ERMs, and can have fibrovascular tissue in the area that 
needs to be removed. Removal of the posterior hyaloid is challenging, 
particularly in eyes with PDR, because strong adhesion areas of the 
hyaloid to the neovascular tissue can result in bleeding and iatrogenic 
breaks. The ILM should also be peeled and staining is useful for per-
forming this step. It is advisable to restain the retina after attempting 
ILM peeling to ensure complete removal, as several membrane layers 
can be present. The instrumentation used for this step should be 
carefully considered, as peeling of the ERMs and ILMs can be per-
formed with forceps, the Flex Loop, or with the 27-gauge vitrector; 
there are advantages and disadvantages to using each for peeling.

In addition to the surgical steps described in this case, pan-
retinal laser photocoagulation can be performed during the vit-
rectomy phase if PDR is present. A long-acting tamponade with 
C3F8 is ideal. I normally position the patients in prone position 
for 5 days postoperatively. 

CONCLUSION
Combined phacoemulsification with IOL implantation and pars 

plana vitrectomy procedures provide faster visual recovery to patients 
in addition to numerous benefits associated with convenience, effi-
ciency, and cost. However, meticulous wound construction and a 
precise capsulorhexis are imperative. The 27-gauge system is ideal for 
such procedures because the smaller instruments yield reduced dis-
tortion of the ocular dimensions compared with larger instruments.13 

MHs are frequently associated with PDR and macular edema. 
Eyes with significant macular edema should be treated aggres-
sively and fibrovascular tissue removed early if significant traction 
in the posterior pole is detected to prevent the formation of an 
MH. Meticulous removal of the posterior hyaloid and all traction, 
as well as peeling of ERM and ILM, increases the odds of achieving 
a successful outcome.

In addition to thorough clinical examination, long-term follow-
up should include frequent use of OCT to appreciate any subse-
quent change in the retinal architecture. n

1.  Klein BE, Klein R, Moss SE. Incidence of cataract surgery in the Wisconsin Epidemiologic Study of Diabetic Retinopathy. Am J 
Ophthalmol. 1995;119:295–300. 
2.  Klein BE, Klein R, Wang Q, Moss SE. Older-onset diabetes and lens opacities.The Beaver Dam Eye Study. Ophthalm 
Epid. 1995;2:49–55.
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clinical trial. Ophthalmic Surg Lasers Imaging. 2010;41(1):109–114.
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Figure 4.  OCT 2 years after surgery showed a closed MH. Visual acuity 

was 20/100.Figure 3.  Color fundus photography 

showed fibrous tissue and large full 

thickness MH.

Maria H. Berrocal, MD
n  director of Berrocal & Associates, San Juan, Puerto Rico; member of the 
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When 25-gauge surgery was introduced in late 2003 
and early 2004, it was truly a revolution in how vit-
reoretinal surgery was performed.1 I was fortunate 
to have been a part of that work. Now, as 27-gauge 
surgery becomes more prominent, it represents an 
evolution in surgical technology, taking the concept 
of less invasive surgery even further: not only are 

the instruments finer, but so, too, is the infusion line smaller. As 
a result, the fluidics are improved. Coupled with cut rates up to 
7500 cpm with the vitrectomy probe (Ultravit; Alcon), 27-gauge 
surgery really is appropriate for any type of surgery2; in my view, 
however, where it will provide the greatest benefit is in cases in 
which fine dissection of delicate tissue is needed. In my hands, 
the accuracy of and ability to peel epiretinal membrane (ERM) 
or dissect tissue associated with tractional retinal detachments is 
unparalleled compared with 20- and 23-gauge systems, and I find 
it superior to 25-gauge in most cases.

CASE DISCUSSION
I recently performed 27-gauge surgery for a macular hole in a 

patient with restless leg syndrome—and I mention this fact simply 
because although the surgery was performed under sedation, the 
patient was moving around so much that it ultimately required me 
to secure his head in place. By the middle of the case, the patient’s 
involuntary movements became so severe that we became con-
cerned about the ability to safely perform the procedure. In the 
future, if I have a patient with a history of restless leg syndrome, I 
will strongly consider performing retinal surgery under general anes-
thesia so as to completely immobilize the patient.

On this particular surgery day, I had also decided to try another 
surgical innovation: the Ngenuity 3D Visualization System (Alcon). 
The system uses dual cameras to capture 1080P resolution of each 
eye, which is then streamed to a single source. The resulting image 
is provided in 1920 X 2160 pixel resolution on an Ultra High 
Definition 55-inch, 4K OLED (8 million pixel) monitor.3 The moni-
tor is mounted on a stand that allows it to independently move 
up and down, swivel, and pivot in both directions. Similar to new 
generation smart phones, this new 3D digital platform employs 
high dynamic range (HDR) technology, which optimizes image 
quality by taking two images with different exposures in rapid 
succession and averaging the two. Thus, there are two images 
being processed per eye at any time. The current CPU handles 60 
frames/second/eye. 

As seen in the accompanying video, a core vitrectomy was per-
formed using a 27-gauge vitrector and a cut rate of 7500 cpm, so 
even though the diameter of the port is smaller, the increased cut 
rate results in a rapid vitrectomy. Posterior hyaloid was dissected 
and indocyanine green was used to provide visualization of any 
remnant tissue. In this case, grasping an edge proved challenging 
as the hyaloid was tightly tacked down to the retinal surface. I was 
finally able to grab an edge near the macula. At this point, I was 
fortunate to have 27-gauge instruments, as the fine gauge allowed 
me to get close to the retina underneath the tissue without caus-
ing undo trauma. The addition of the 3D system also proved a 
boon in this step, as seeing the case on a large, high-resolution 
monitor with impressive depth provided remarkable visualization 
of the various retinal layers. The vessels appeared to be floating on 
the 55-inch monitor. I feel the large-display visualization system 
made the surgery safer and easier to perform, especially given the 
extra challenge related to the patient’s involuntary movements.

After hyaloid dissection, I switched to the FlexLoop 
Membrane Scraper (Alcon) to use its serrated edge to create a 
linear plane to gain an edge of the internal limiting membrane 
(ILM) (Figure 1), which I later peeled using ILM forceps. The hole 
was successfully closed by the end of the procedure and a SF6 
gas bubble was placed. The patient’s visual acuity improved to 
20/40 within 1 week.

27-Gauge Surgery Combined With a 3D 
Surgical Viewing System
Advanced technologies come together to aid in a complex case.

BY ROHIT ROSS LAKHANPAL, MD, FACS

Figure 1.  Two-dimensional representation of the view of a macular 

hole ILM peel using a 3D visualization system. 
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DISCUSSION
I do not consider myself an early adopter of new surgical 

technology. Instead, I maintain a healthy dose of skepticism 
about new technologies in the OR. However, after using the 3D 
digital platform in just a handful of cases, I could easily see its 
advantages. In the case discussed here, the unparalleled view of 
the hyaloid was the key to success. I could see this viewing sys-
tem being of benefit in a case involving a tractional detachment 
where there is a need to peel various tissue layers from the sur-
face of the retina. In those kinds of cases, it is often difficult to 
distinguish between retina and scar tissue; both the large display 
and the depth provided by the 3D camera would likely provide 
a greater visualization.

I probably could have used a traditional microscope set up to 
perform surgery in this patient, although having access to the 3D 
system may have been fortuitous. I cannot say for certain, but 
the case probably would have taken longer to perform under the 
microscope, because I would have had to wait for the patient to 
be awake and not moving before performing the peel. The large 
display also made it easier to visualize the tissue of interest and 
to perform the dissection safely, effectively, and with confidence 
(Figures 2 and 3). 

Added visualization and the availability of three dimensional-
ity should add confidence to surgical maneuvers, especially as 
surgeons move around delicate tissues. This kind of enhanced 
viewing may be used in training new surgeons. Instead of trainees 
being confined to viewing the case through oculars, the large 
display monitor will let anyone in the room watch as the case is 
performed in much the same way that 3D movies bring the image 
to life in a movie theater.

This is the essence of what surgical technology should add to 
our field. New technology can be either revolutionary in changing 
the steps we perform, or evolutionary in the way they make the 
steps safer and/or easier to perform. Yet, new additions to surgery 
should always be in service of the patient and better outcomes 
while being minimally disruptive to the life of the surgeon (ie, 
associated with a minimal learning curve). 

This case demonstrates these principles in action, wherein the 
use of smaller gauge instruments facilitated peeling of very fine 
but tractional tissue, and the use of a novel imaging system added 
to the ability to perform the requisite steps safely and efficiently. 
There were some adjustments necessary for myself and the rest of 
the surgical staff to incorporate the new equipment, yet, I found 
the new digital platform easy to learn and simple to incorporate. 
Based on this early experience, I look forward to seeing how these 
technologies are refined and further integrated into routine clini-
cal practice and in the training of new surgeons. n

1.  Lakhanpal RR, Humayun MS, de Juan E et al. Outcomes of 140 consecutive cases of 25-gauge transconjunctival surgery for 
posterior segment disease. Ophthalmology 2005;112:817-824.
2.  Khan MA, Shahlaee A, Toussaint B, et al. Outcomes of 27-gauge microincision vitrectomy surgery for posterior segment disease. 
Am J Ophthalmol. 2016;161:36-43.e1-2.
3.  Thornton S, Adam MK, Ho AC, Hsu J. Endoillumination levels and display luminous emittance during three-dimensional heads-
up vitreoretinal surgery. Poster presented at: Annual Meeting of the Association for Research in Vision and Ophthalmology; May 4, 
2016; Seattle, WA.

Figure 2.  Front view of me doing heads-up 3D surgery with Alcon’s 

Ngenuity Visualization system.

Figure 3.  View from over my shoulder during the surgery.

Rohit Ross Lakhanpal, MD, FACS
n  private practice and managing partner, Eye Consultants of Maryland; 

a founding member of the Vit-Buckle Society and vice president of 
membership

n  retinaross@gmail.com
n  financial disclosure: consultant to Alcon Surgical

“This case demonstrates these principles 
in action, wherein the use of smaller 

gauge instruments facilitated peeling of 
very fine but tractional tissue, and the 

use of a novel imaging system added to 
the ability to perform the requisite steps 

safely and efficiently.” 
—Rohit Ross Lakhanpal, MD, FACS
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The surgical complexity of diabetic 
tractional retinal detachment (TRD) 
repair is among the most challeng-
ing in vitreoretinal surgery.1-3 Severe 
pathology often exhibits a com-
bination of the following features: 
broad or total strong adhesion of 

the posterior hyaloid, multifocal foci of fibrovascular prolifera-
tion, and annular proliferation of epiretinal fibrous tissue involv-
ing the temporal vascular arcades. In the most severe cases, a 
broad swath of opaque epiretinal fibrous tissue induces macular 
detachment. An array of microsurgical instrumentation has been 
applied in the surgical treatment of complex diabetic TRD. Most 
tactical maneuvers required for the surgical repair of complex 
diabetic TRD can now be executed using 25- and 27-gauge vitrec-
tomy instrumentation. This case presentation and the associated 
surgical video demonstrate use of the small-gauge vitrectomy 
probe for TRD repair.

CASE DESCRIPTION
The patient is a 51-year-old woman complaining of gradually 

progressive blurred vision in the right eye. The past medical his-
tory was significant for diabetes mellitus requiring insulin, hyper-
tension, coronary artery disease, and peripheral vascular disease 
requiring anticoagulation with both aspirin and clopidogrel. 
The past ocular history included bilateral proliferative diabetic 
retinopathy, treated with scatter panretinal photocoagulation in 
both eyes by the patient’s referring retina specialist. The results 
of ophthalmic examination were as follows: The visual acuity was 
counting fingers at 1 foot in her right eye and 20/50 in her left. 
The intraocular pressures were 20 mm Hg in each eye. 

The anterior segment examination revealed mild rubeosis iridis in 
the left eye, and mild-to-moderate nuclear sclerotic cataract in both 
eyes. Dilated funduscopy of the patient’s right eye revealed scant 
vitreous hemorrhage, robust fibrovascular proliferation obscur-
ing the optic nerve head, with tractional elevation of the papillo-
macular bundle and macula (Figure 1). The posterior hyaloid was 

attached. Given the presence of macula-involving TRD, the patient 
was referred to our center for surgical intervention. 

Pars plana vitrectomy was performed using the Alcon 25-gauge 
platform. In the setting of adherence of the posterior hyaloid to 
an epiretinal fibrovascular plaque overlying the optic nerve head 
and nasal macula, alternating segmentation and delamination 
were executed in order to separate the posterior hyaloid and 
delaminate epiretinal tissue while avoiding the creation of iatro-
genic retinal breaks. Previously these types of dissections were car-
ried out using various combinations of forceps, microvitrectomy 
scissors, and picks, often employing a bimanual approach. At our 
practice, we generally favor an inside-out approach, beginning the 
dissection proximal to the optic nerve head. The tactical goal at 
this stage is the identification of a tissue plane between epireti-
nal proliferation and juxtapapillary retina; this is most effectively 
achieved using the blunt distal end of the vitrectomy probe to 
propagate a dissection plane (Figure 2), similar to use of a blunt 

Small-Gauge Vitrectomy 
Instrumentation in Diabetic Tractional 
Detachment Repair: The Vitrectomy 
Probe as Swiss Army Knife
Most tactical maneuvers required for the surgical repair of complex diabetic tractional retinal detachment 

can now be executed using 25- and 27-gauge vitrectomy instrumentation.

BY YI JIANG, MD; AND YANNEK I. LEIDERMAN, MD, PhD

Figure 1.  Pre-dissection intraoperative view of diabetic TRD with sig-

nificant fibrovascular proliferation. Subhyaloid hemorrhage is present 

proximal to the optic nerve head.  There is tractional elevation of the 

papillomacular bundle.
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pick, while simultaneously cutting overlying proliferative tissue, in 
analogous fashion to using vertical scissors. Vertical scissors’ func-
tionality is achieved using the small-gauge vitrectomy probe with 
a very low cut rate, and linear vacuum with low ceiling to confer 
fine control of aspiration, as seen in Figure 3 and the accompany-
ing video. 

If underlying mobile retina is present, an additional margin of 
safety is achieved by first incarcerating epiretinal tissue into the 
mouth of the vitrectomy probe. The use of a very low cut rate 
allows for the piecemeal excision of tissue, and with intermittent 
aspiration, greatly reduces the chance of inadvertent aspira-
tion of retinal tissue. Once proliferative epicenters have been 
isolated, horizontal scissors functionality is achieved using the 
vitrectomy probe via high-speed cutting. Vitreous hemorrhage 
from foci of retinal neovascularization may be immediately 
aspirated, thereby consistently improving visualization during 
retinal surface dissection, and excised tissue can be intermit-
tently removed, significantly reducing instrument exchanges, 
and improving surgical efficiency. 

If epiretinal clot or fibrin is present and cannot be safely aspi-
rated because of inability to visualize the underlying retina, con-
tinuous reflux may be employed to lavage viscous materials away 
from the retinal surface. Following complete removal of epiretinal 
proliferative tissue and separation of the posterior hyaloid, scat-
ter panretinal endolaser photocoagulation was performed. The 
patient experienced uneventful postoperative recovery and dura-
ble retinal reattachment was achieved (Figure 4).

DISCUSSION
The surgical repair of complex diabetic TRD is among the 

most challenging and often time-consuming vitreoretinal pro-
cedures.1 The alleviation of macular traction is most commonly 
achieved via alternating segmentation and delamination of 
epiretinal proliferative tissue. Historically, this has been achieved 
via a variety of tactics according to the surgeon’s preference, 

relying heavily on dissection of a surgical plane using blunt 
and sharp picks, vertical and horizontal scissors, and forceps, 
supplemented by instrumentation for aspiration, diathermy, and 
removal of vitreous.

Self-retaining illumination via additional vitrectomy ports may 
be utilized to allow for the simultaneous use of two active instru-
ments. Modulating vitrectomy console and fluidic parameters 
allows for achieving most if not all tactical capabilities of various 
scissors, picks, and forceps in a majority of diabetic surgical cases. 
In our experience, improved surgical efficiency, a reduction in 
case duration, and excellent surgical outcomes can be achieved 
using small-gauge vitrectomy instrumentation in complex dia-
betic surgery.

Figure 2.  The distal blunt aspect of the vitrectomy probe is used to 

dissect a plane between epiretinal fibrovascular proliferation and the 

underlying retina.

Figure 3.  After delineating a tissue plane, the vitrectomy probe is 

used as vertical scissors to segment foci of fibrovascular proliferation. 

Excision of epiretinal proliferative tissue is achieved via alternating 

among aspiration-delamination, dissection, and excision via the small-

gauge vitrectomy probe, in analogy to alternating use of forceps, blunt 

pick, and vitrectomy cutter.

Figure 4.  Postoperative wide-field fundus photograph demonstrating 

alleviation of preoperative fibrovascular proliferation and successful 

repair of TRD.
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CONCLUSION
• The 25- and 27-gauge surgical instrumentation is ideally 

suited for repair of complex diabetic TRD.
• Modulating vitrectomy console and fluidic parameters 

allows for achieving tactical capabilities of vertical and hori-
zontal scissors, retinal picks, and forceps.

• Tactical vertical scissors capability is achieved via incar-
cerating epiretinal proliferative tissue in the port prior to 
excision. In this way, the vitrectomy probe simultaneously 
confers blunt pick and vertical scissors functionality. This 
core technique allows for efficient tissue delamination and 
creation of the surgical plane. n

1.  Nezgoda JT, Tsai FF Eric Nudleman E. Current Surgery Reports. 2015;3:22. 
2.  Brunner S, Binder S. Surgery for proliferative diabetic retinopathy. In: Ryan SJ, Sadda SR, Hinton DR, editors. Retina 5th edition. 
London: Elsevier Saunders; 2013 p.1876-1896.
3.  Yorston D, Wickham L, Benson S et al.  Predictive clinical features and outcomes of vitrectomy for proliferative diabetic retinopathy. 
Br J Ophthalmol. 2008;92(3): 365-368.
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When using 23- or 25-gauge instruments for vit-
reoretinal surgery, it is necessary to enter the globe 
with the trocar at an approximately 30° angle to 
achieve effective wound closure; a vertical approach 
can be associated with excessive leakage, postopera-
tive hypotony, choroidal detachments, and other 

complications.1 There is also a theoretical concern that inade-
quate wound closure can raise the risk of postoperative infection. 
Some studies have reported higher rates of endophthalmitis fol-
lowing 25-gauge vitrectomy compared with sutured 20-gauge.2,3 
In cases in which gas is not used as a fill, such as a macular pucker, 
an air bubble can be used to augment closure in 23-gauge and 
25-gauge cases. 

WOUND STUDY
This requirement appears to be different with 27-gauge 

instruments, such that the entry is small enough that a straight-
on approach, ie, perpendicular to the sclera, does not appear to 
yield any difference.4 To learn more, we recently conducted a 
prospective controlled comparative study in eyes with macular 
pucker and will publish our findings soon. In brief, our study 
found that 27-gauge has distinct advantages for wound con-
struction and competency compared with 25- and 23-gauge 
surgery.5 Moreover, it may not be necessary to use an air bubble 
for the purpose of aiding in wound closure.

CASE 1
In the accompanying surgical video, viewers will be able to 

appreciate the ease with which I was able to access an eye for 
surgery for an epiretinal membrane (ERM). In this case, access 
was achieved almost straight on (Figure 1), and yet, at the end 
of the case, wound closure was excellent and there was no leak-
age and no need to use a stitch or any supplemental wound 
closure techniques, including an air bubble. This entire case was 
performed using 27-gauge instruments. 

While 27-gauge surgery has advantages for wound closure, 
vitrectomy is a bit slower with a small-gauge vitrector, and 
because the instruments are more flexible than larger gauges, 
they may not offer an upgrade in routine cases. For these rea-
sons, use of 27-gauge instruments throughout a procedure may 
not always be the best option. More often than not, it is the 
surgical indication that drives the decision about which gauge 
system to use.

CASE 2
Where I find smaller instruments to be most beneficial is in 

complicated cases where fine tissue dissection is needed. I will 
often start cases with a 23- or 25-gauge approach and then switch 
to a 27-gauge cutter for those portions of the procedure where 
it is necessary to dissect thick fibrovascular membranes, such as 
advanced proliferative diabetic retinopathy, more safely and effec-
tively than is possible with larger instruments. 

I used this hybrid approach recently in an 18-year-old patient 
with familial exudative vitreoretinopathy who had a complicated 
combined traction and rhegmatogenous retinal detachment in his 
only remaining viable eye. The case was started using a 23-gauge 
system to perform a complete vitrectomy. We switched to 
27-gauge to dissect thick fibrous membranes off the surface of the 
retina before going back to 23-gauge (Figure 2). Air/fluid exchange 
was performed to reattach the retina, with drainage through pre-
existing posterior breaks. Laser was applied and then silicone oil 
instilled. Further information about this case can be seen in the 
accompanying video.

Postoperatively, the patient has maintained counting fingers 
vision, an improvement over hand motions. Given the severity 
of the underlying condition, this is a very good outcome. The 
prognosis for the health of the remaining eye going forward is 
cautiously optimistic. Complete reattachment has been achieved, 

27-Gauge Surgery: Advantages for Wound 
Closure and a Role For Hybrid Cases
Complicated cases are no match for small-gauge instrumentation. 

BY CARL REGILLO, MD

Figure 1.  Straight entry with a 27-gauge instrument does not appear to 

yield any difference in postoperative wound-related issues.
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facilitated in part by the use of multiple gauges of instruments for 
different parts of the procedure (Figure 3). In particular, 27-gauge 
instruments were useful for careful dissection of very adherent, 
thick tractional membranes to allow reattachment of the retina. 

CONCLUSION
My use of smaller gauge instruments may evolve as I use the 

equipment more. For now, I still use 23- and 25-gauge systems 
in routine and straightforward cases where I do not expect to 
encounter complicated anatomy. However, I remain flexible in 
the OR, and if there is need to dissect tissue, such as proliferative 
diabetic retinopathy traction cases, I can easily switch to 27-gauge 
instruments for that step. If, on the other hand, 27-gauge instru-
ments are used throughout a procedure, there are definite advan-
tages for wound closure, including eliminating the need for an air 
bubble to facilitate leak-free closure. n

1.  Aylward GW. Sutureless vitrectomy. Ophthalmologica. 2011;225(2):67-75. 
2.  Kunimoto DY, Kaiser RS, Wills Eye Retina Service Incidence of endophthalmitis after 20- and 25-gauge vitrectomy. Ophthalmol-
ogy. 2007;114(12):2133–2137. 
3.  Scott IU, Flynn HW, Jr, Dev S, et al. Endophthalmitis after 25-gauge and 20-gauge pars plana vitrectomy: incidence and 
outcomes. Retina. 2008;28(1):138–142. 
4.  Khan MA, Shahlaee A, Toussaint B, et al. Outcomes of 27-gauge microincision vitrectomy surgery for posterior segment disease. 
Am J Ophthalmol. 2016;161:36-43.e1-2.
5.  Regillo C. 27-gauge Vitrectomy Wound Integrity: A prospective, randomized clinical trial comparing straight versus angled entry in 
fluid-filled vitrectomized eyes. Presented at: Vail Vitrectomy; February 20-23, 2016; Vail, Colorado.

Carl Regillo, MD
n  director of the Retina Service, Wills Eye Hospital; professor of ophthal-
mology, Thomas Jefferson University, Philadelphia, Pennsylvania; member 
of the Retina Today Editorial Board
n   cregillo@aol.com
n  financial disclosure: consultant to Alcon

Figure 2.  Using the 27-gauge probe in a hybrid 23-gauge case allowed 

access to tiny tissue planes.
Figure 3.  Comparison of 23-gauge and 27-gauge probe diameters.
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Any operation in an eye with high myopia pres-
ents unique surgical challenges, as these eyes are 
inherently prone to a higher risk of complications. 
Surgical maneuvers must be exact and precise 
to reduce the possibility of inducing trauma. 
Advancements in surgical instrumentation thus 
become important if they have the potential to 

improve safety and patient outcomes.

CASE DESCRIPTION
A 70-year-old man with myopia was referred for floaters and 

decreased vision in his right eye. There was nothing concerning 
in the past medical history. Visual acuity in the left eye was 20/20 
with a normal examination. Acuity in the right eye, however, had 
decreased to 20/200. An ocular examination revealed no anterior 
segment findings that could explain the vision loss, including no 
signs of cataract development. Fundus examination of the right 
eye revealed unusually dense and fibrous anterior vitreous associ-
ated with an epiretinal membrane. The membrane was thick and 
contractile and it had induced a lameral dissection of the edges of 
a thinned fovea (Figure 1). After a discussion about the risks and 
benefits of surgery with the patient, a vitrectomy with epiretinal 
dissection was planned. 

The Alcon Constellation with 27-gauge instrumentation was used 
to cut the dense tight anterior hyaloid (Figure 2). Following this, 
intraoperative optical coherence tomography (OCT) (Zeiss) was used 
to check the status of the posterior vitreous detachment (Figure 3). 
A mixture of brilliant blue and trypan blue (Membrane Blue Dual; 
Dorc) was used to stain the area of the macula (Note: use of this for-
mulation for staining the retina during surgery is an approved use in 
Europe but is considered off label in the United States). The epiretinal 
membrane dissection was carefully initiated with a Finesse Flex Loop 
(Alcon) and continued with forceps (Maxgrip, Grieshaber). Because 
the membrane was unusually attached to the foveal center, the vit-
reous cutter was used to cut the tissue to avoid opening the thin 
center. Intraoperative OCT was used again to check the integrity 
of the foveal center (Figure 4). The peripheral retina was examined 
and displayed a shallow retinal detachment confirmed by OCT 
(Figure 5) but with no opening. It was considered a tractional 
detachment induced by the anterior hyaloid and no additional 
treatment was deemed necessary. Additional information about 
the surgical steps is described in the accompanying video.

One month postoperatively, the visual acuity improved to 
20/25. There was a slight decrease in visual acuity to 20/32 at 
month 3 due to the development of a cataract.

DISCUSSION
In this case of a rare anterior tractional detachment, use of sev-

eral advanced surgical techniques, including 27-gauge vitrectomy 
and instrumentation combined with a staining medium, increased 
the potential to perform a safe and effective procedure in the face 
of challenging pathology and anatomy.1 The shallow detachment 
was no longer visible 1 week postoperatively.

The small-gauge instrumentation used during the surgery 
was minimally invasive, and, as a result, surgical incisions were 
effectively closed at the end of the surgery with reduced risk of 
trauma. In addition, staining and the combined use of a modern 
scraper, forceps, and cutter facilitated a safe dissection of an 
otherwise difficult epiretinal membrane.1 Intraoperative OCT 

Dense Anterior Hyaloid in a Patient 
With High Myopia
Small-gauge instrumentation used during this surgery allowed the surgical incisions to be effectively closed 

at the end of the surgery, with reduced risk of trauma.

BY RAMIN TADAYONI, MD, PHD

Figure 1.  Preoperative OCT of the macula confirmed an epiretinal 

membrane causing a lameral dissection of the edges of the fovea.

Figure 2.  Fibrous, tight anterior vitreous was visible in the fundus photo-

graph. Intraoperative OCT confirmed a thick and tight anterior hyaloid.
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served as an important adjunct in confirming that each step was 
performed successfully.

This case demonstrates the feasibility of using 27-gauge instru-
mentation in eyes with myopia and the benefit of intraopera-
tive OCT. Myopic eyes such as the one in this case benefit from 
the use of modern surgical techniques and advanced imaging 
modalities that make the operation safer with lower potential to 
induce complications. n

1.  Khan MA, Shahlaee A, Toussaint B, et al. Outcomes of 27-gauge microincision vitrectomy surgery for posterior segment disease. 
Am J Ophthalmol. 2016;161:36-43.e1-2.
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Figure 3.  The posterior vitreous seemed detached, although no visible 

posterior hyaloid was visible at the disc on intraoperative OCT. Use of a 

staining dye confirmed that the vitreous was detached.

Figure 4.  Despite a careful dissection of the membrane, the status of 

the central fovea seemed uncertain on the fundus. Intraoperative OCT 

helped to ensure that the thin foveal center was not opened.

Figure 5.  The peripheral retina displayed a shallow detachment 

confirmed by OCT. However, it was secondary to the traction exerted 

by the anterior vitreous with no opening.
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