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Macular Hole     Macular Pucker     Macular Traction
What is the macula?
The macula is the central area of the 
retina where reading vision is located. 
The retina is the light sensitive inner 
lining in the back of the eye that is like 
the fi lm in a camera. Anatomically, the 
macula is located in the straight-ahead 
position of the eye and is at the center 
of the retina. If the retina were a target, 
the macula would be the bull’s eye. Al-
though the macula is a small portion 
of the total retina, it is the most impor-
tant area for the precise visual tasks re-
quired of modern life. 

What are the common 
anatomical problems of the macula?
Problems of the macula can be ex-
plained by an abnormal interaction 
between the retina and the natural 
gel in the back of the eye called the 
vitreous. The vitreous gel is a clear sub-
stance that fi lls the majority of the back 
of your eye. Sometimes, abnormal at-
tachments of the vitreous to the retina 
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can lead to various problems including 
macular hole, macular pucker, and 
vitreomacular traction.

MACULAR HOLES:
The initial symptoms of macular hole 
include blurring of vision and distor-
tion. As the hole opens further, a blind 
spot can develop resulting in diffi  culty 
with vision. This occurs due to abnor-
mal tangential traction on the macula. 
The traction in macular hole is likened 
to pulling on the edges of a button 
hole. As the fabric is pulled apart, the 
hole gapes open. By removing the pull-
ing forces on the macula, we allow the 
tissue to come back together, eliminat-
ing the gape, thereby closing the hole. 
Patients with a macular hole in one eye 
have a 14% chance of developing a 
macular hole in their other eye. 

Observation of small and recent macu-
lar holes is often recommended, since 
occasionally they will resolve sponta-
neously. For older, larger and progres-
sively enlarging macular holes, surgery 
is required to restore vision and prevent 
further visual loss. Surgical and visual 
success is best if the eye is operated on 
within the fi rst 3 months of onset. 

To repair the hole, your surgeon will 
perform vitrectomy surgery and re-
move a fi ne layer of the retina known 
as the internal limiting membrane. 
Removal of this tissue has been associ-
ated with a higher rate of hole closure 

and a lessened risk of hole re-opening. 
With this technique, there is about a 
95% chance of successful hole closure 
with a single surgery.

At the end of the surgery, your surgeon 
will place a gas bubble in the eye. At 
this point, proper head positioning 
helps to ensure successful healing. You 
will be asked to maintain a face-down 
position for the fi rst week. This position 
places the gas bubble over the hole to 
help prevent re-opening. Your body will 
absorb this gas bubble over the course 
of about 6-8 weeks. As long as the gas 
bubble is in the eye, you should avoid 
laying fl at on your back. The vision will 
be blurred, and you will be restricted 
from fl ying, traveling to high altitude, 
and scuba diving as this can lead to the 
dangerous elevation of eye pressure 
from expansion of the bubble.

Successful closure of the hole has been 
reported without face down position-
ing. The success rate is slightly less 
than with face-down positioning, yet 
still quite good. At Retina Associates of 
Florida we believe in tailoring surgery 
to the needs of our patients. If you are 
interested in undergoing macular hole 
surgery without face-down position, 
let your surgeon know so we can dis-
cuss whether you would be a favorable 
candidate. With recurrent or especially 
diffi  cult macular holes, silicone oil may 
be substituted for intraocular gas or a 
blood patch made from the patient’s 
own plasma may be useful. 
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lead to wrinkling of the tissue known as 
macular pucker, epiretinal membrane, 
and cellophane maculopathy. One way 
to explain this is to imagine a piece of 
shrink wrap being heated. As it is heat-
ed, it contracts and wrinkles. Some-
times, a fi ne tissue can develop on the 
surface of the macula causing the mac-
ular tissues to wrinkle and swell. When 
this occurs, patients can notice blurred 
vision and frequently distortion or a 
change in image size compared to their 
non-aff ected eye. Macular pucker is 
relatively common occurring in about 
6-10% of the population and does not 
always aff ect vision. The majority of pa-
tients will remain stable without any 
further changes in vision, but infl am-
mation after ocular surgery has been 
associated with progression. Testing 
with a special grid known as an Amsler 
grid to monitor for progression is rec-
ommended.

Surgical removal involves vitrectomy 
and removal of the fi ne scar tissue 
causing the wrinkling. This procedure 
usually improves distortion and diff er-
ence in image size, but, minimal symp-
toms may persist. It is important to dis-
cuss with your surgeon the symptoms 
and level of diffi  culty that you are ex-
periencing to decide whether surgery 
is right for you.
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MACULAR TRACTION:
As we age, it is normal for the vitreous 
in the back of the eye to slowly break 
down and liquefy. Occasionally, the 
vitreous remains strongly attached to 
the macula despite separation in other 
areas. As the rest of the vitreous pulls 
away, it can pull the macula upward 
creating blur and distorted vision. Oc-
casionally, the strand of vitreous can 
come loose and the problem resolves. 
However, over a long period of time, 
a macular hole can develop or per-
manent vision loss can occur. You and 
your surgeon will determine whether 
your symptoms are signifi cant enough 
to warrant surgery. Surgical correction 
in macular traction frequently requires 
only vitrectomy surgery. Once the taut 
band (“clothes line”) is cut, the macu-
lar tissue can settle back to its normal 
position and shape. Even when the 
traction is relieved, it can take several 
months for the contour and vision to 
improve.

How are these macular 
problems evaluated?
Special imaging called ocular coher-
ence tomography or OCT helps to con-
fi rm the diagnosis in most cases. OCT 
is essentially a special photograph that 
allows us to look at the diff erent layers 
of your macula in high magnifi cation 
and fi ne detail. The OCT image can of-
ten show the precise anatomic abnor-
malities in the macula. Occasionally, an 
additional test called fl uorescein angi-
ography or FA can provide important 
additional information and help to ex-
clude other causes of macular disease. 
The combination of your exam, OCT 
images, and possible FA pictures help 
guide our approach to your surgery.

What is micro-incisional/
suturelessvitrectomy surgery?
Vitrectomy is the surgical removal of 
the naturally occurring vitreous gel in 
the back of the eye. It is usually per-
formed under local anesthesia. Three 
small ports are inserted through the 
white part of the eye known as the 
sclera. A small cutter is placed through 
these ports to chop and suction the 
vitreous out of the back of the eye. A 
microscope is used to view the surgery 
along with a lighted probe to illumi-
nate the inside of the eye. A continuous 
fl ow of saline solution is used to keep 
the eye infl ated. Newer technologies 
allow us to perform these surgeries 
without stitches. The advantages of su-
tureless surgery include: Improved pa-
tient comfort, quicker recovery, quicker 
surgical times, and less trauma to eye 
tissues.

Understanding your risks.
While complications are infrequent, they 
include: pain, bleeding or infection in the 

MACULAR PUCKER:
Much like with macular holes, the vitre-
ous gel on the macula can contract and 
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eye, detachment of the retina requiring 
additional surgery, cataract formation, 
increased or decreased eye pressure, de-
creased vision or fi eld of vision, total loss 
of vision or the eye, among others. It is 
important that you discuss and under-
stand the risks and benefi ts with your 
surgeon before surgery.

What can I expect after 
vitrectomy surgery?
Usually patients are pleasantly sur-
prised at how comfortable the eye feels 
after surgery. A slight ache or scratchi-
ness is not uncommon and should 
not require any more pain relief than 
can be provided by acetaminophen 
(i.e. Tylenol) or ibuprofen (i.e. Advil). If 
after taking these medications you still 
experience signifi cant discomfort, it is 
important to let your surgeon know.

After surgery, you will need to avoid 
bending, straining, eye rubbing, or lift-
ing anything over 15 pounds for the fi rst 
2 weeks. High impact activity including 
jogging, boating, and horseback riding 
should also be avoided during the fi rst 
2 weeks post-operative.However, light 
activity such as walking or cycling are 
acceptable. Specifi c head positioning 
may be necessary. Your surgeon will 
usually prescribe drops for you to apply 
to the surgical eye. You will be provided 
instructions on how to take the drops 
at each visit.

Visual recovery after vitrectomy sur-
gery is not always immediate. While 
approximately 90% of visual recovery 
occurs within the fi rst 3 months, grad-
ual improvement out to 1 year is not 
uncommon. This delay is usually due 
to macular swelling which arises from 
leakage of clear fl uid from the retinal 
blood vessels. In many cases, additional 
treatment of the macular swelling with 
drops or injections can further improve 
the vision. 

Are there any new
developments?
Recent clinical studies have reported 
some success in treatment of vitreo-
retinal traction and macular holes with 
a drug called microplasmin. Microplas-
min is an enzyme which breaks down 
the substances that attaches the vit-
reous to the retina. The medication is 
injected into the back of the eye using 
a small needle allowing it to gently 
dissolve the attachment. In one study, 
about 28% of patients had relief of 
their vitreomacular traction. Forty-six 
percent of patients with macular holes 
had closure without surgery with mi-
croplasmin injection. Microplasmin has 
exciting potential benefi t when it be-
comes clinically available.

Ivan J. Suñer, MDMarc C. Peden, MD


