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Macular hole surgery is one of 
the most common indications 
for vitrectomy. The gold stan-
dard procedure in the treat-
ment of macular holes include 

pars plana vitrectomy, induction of 
posterior vitreous detachment, peel-
ing of the internal limiting membrane 
(ILM), complete fluid-gas exchange, 
and facedown positioning postopera-
tively. 

Reported anatomic success rates for 
macular hole surgery range from 93% 
to 98%.1-4 By contrast, reported ana-
tomic success rates for large macular 
holes range from 70% to 90%.5,6

Several adjuncts to the conventional 
procedure have been described to aid 
in the closure of large holes, including 
inverted ILM flap, free ILM flap, autolo-
gous lens capsular flap, and neurosen-
sory retinal flap.7-10

In our own approach to macular 
hole surgery, we have been gently 
massaging the edges of the macular 
hole after ILM peeling using the tip of 
forceps or the edges of the vitreous 
cutter to help with approximation of 
the edges. Following fluid-air exchange, 
usually the holes would close or 
decrease in size on the table. However, 
forceps and cutter are not ideal instru-
ments for this maneuver, as they have 
irregular edges that could be traumatic 
to the surface of the retina.

To facilitate our massaging tech-
nique, we have devised a new instru-
ment, the Retinal Massager (RM, 
Epsilon). 

 DESIGN 
Designed for 25-gauge vitreous 

surgery, the RM has a 37-mm–long 
titanium shaft with a handle (Figure 1). 
The smooth bulbous tip at the end of 
the shaft is designed to be atraumatic 
to the retinal surface. Its shape resem-
bles a miniature version of an external 
indenter. Its clinical application in 
macular hole surgery is to facilitate 
approximating the edges of the hole.

We have used the RM in treatment-
naive patients with large full-thickness 
macular holes (>600 µm in diameter) 

as measured with the caliper function 
on OCT.

 SURGICAL TECHNIQUE 
The instrument is used during stan-

dard 25-gauge pars plana vitrectomy. 
A posterior vitreous detachment is 
induced using a vitreous cutter, with 
triamcinolone acetonide injection to 
enhance visualization. After the vitre-
ous is cleared, brilliant blue G dye 
(Ocublue Plus, Aurolab) is injected 
over the macular area to stain the 
ILM. The stained ILM is pinched 
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  The Retinal Massager (RM) is a tool for safely treating large full-thickness 
macular holes.

s

  After core vitrectomy and ILM peeling, the tool is used to massage the 
edges of the hole.

s

  The RM enhances the closure rate in large macular holes.

Figure 1. The Retinal Massager (RM) is a 25-gauge titanium instrument with a 37-mm shaft and a handle. The 
smooth bulbous tip at the end of the shaft is designed to be atraumatic to the retinal surface.
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with 25-gauge end-gripping forceps 
(Grieshaber, Alcon) and peeled off in a 
circular fashion, using a pinch-and-peel 
technique, to approximately 2 disc 
diameters around the hole.

The RM is then used to gently mas-
sage the edges of the macular hole. The 
rounded tip of the instrument is mas-
saged over the edges in an outside-in 
direction along the entire circumfer-
ence of the hole. The surrounding edges 
of the macular hole tend to be relaxed 
by this maneuver, and the overall size of 
the hole becomes smaller. 

Fluid-air exchange is performed, and 
the fluid is aspirated over the area of 
the macular hole. The hole is visibly 
smaller at this stage, almost a pin-
point. Peripheral retina is thoroughly 
screened for any residual vitreous 
or iatrogenic breaks. C3F8 gas is then 
injected followed by postoperative 
facedown positioning. 

Preoperative and postoperative 
OCT are used to assess the anatomic 
outcomes of surgery, and BCVA and 
microperimetry are used to evalu-
ate functional outcomes at 1 month 

follow-up. Anatomic closure on OCT 
is defined as the approximation of the 
edges of the hole with resolution of 
the subretinal cuff of fluid.

Because the maneuver involves 
contact with the retinal surface, we 
have used the MP-3 Microperimeter 
(Nidek) to assess changes in retinal 

sensitivity in areas where the mas-
saging was done, looking for any 
reduction in sensitivity. Scans were 
obtained preoperatively and 1 month 
postoperatively.

 SURGICAL OUTCOMES 
At the time of this writing, we have 

used the RM 45 in patients with large 
full-thickness macular holes. Mean 
BCVA (logMAR) improved from 0.6 
preoperatively to 0.4 postoperatively. 
Macular hole closure was observed in 
93.3% (42 of 45) of patients. On OCT 
imaging, type 1 closure was observed 
at 1 month postoperative in all cases 
(Figures 2 and 3).

Comparing microperimetry scans, 
we observed that retinal sensitivity in 
the area of the macular hole improved 
following closure of the hole in all our 

Figure 2. Idiopathic macular hole. Preoperative OCT of a 65-year-old woman shows a large full-thickness macular 
hole with cystoid spaces (A). At 1 month postoperative, OCT shows a type 1 closure (B).

Figure 4. Fundus photography shows retinal sensitivity using microperimetry. Preoperative scans of a 60-year-old 
patient show reduced sensitivity in the foveal area corresponding to a macular hole. The retinal sensitivity in 
the parafoveal area where the RM would be used can be noted (A). At 1 month postoperative, scans show almost 
identical retinal sensitivity in the parafoveal area, indicating that the act of massaging did not cause detrimental 
effects on retinal sensitivity. Also, the retinal sensitivity in the foveal area has improved corresponding to hole 
closure (B).

Figure 3. Traumatic macular hole. Preoperative OCT of a 40-year-old man shows a traumatic macular hole (A). At 1 
month postoperative, OCT shows anatomic closure of the hole (B).
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Macular hole surgery using the Retinal Massager.
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patients. Our main focus was on the circumferential area 
around the hole where the RM was used, and we found 
that the retinal sensitivity in preoperative and postoperative 
scans was almost identical, indicating that the act of mas-
saging did not have detrimental effects on retinal sensitivity 
(Figure 4).

 CONCLUSION 
Aside from macular hole surgeries, we have also used the 

RM in surgery for proliferative vitreoretinopathy. In these 
surgeries, the device aids in ironing out stiff retinal folds and 
helps unfold the stiff rolled-over edges of large tears (Video, 
bit.ly/Mohan0720). 

The RM is an efficient adjunct to standard macular hole 
surgery to enhance anatomic and functional outcomes 
in surgeries for large macular holes. Postoperative retinal 
imaging with OCT and functional assessment with micrope-
rimetry can help to elucidate the efficacy and safety of this 
surgical tool and technique. n
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