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E
xudative diabetic maculopathy is a frequent

cause of visual deterioration in patients with dia-

betic retinopathy and represents a form of dia-

betic macular edema (DME), which is derived

from leaking retinal vessels. As the extracellular fluid that

accumulates within the retina is reabsorbed into the reti-

nal capillaries, the deposition and localized collection of

large molecules that cannot be removed causes the clini-

cal picture of plaque-like hard exudates.

Hard exudates are composed of lipid and proteina-

ceous material that settle in the outer retinal layers.

These plaques often cause significant visual loss when

deposited in the foveal region.

Until now, there have been no treatment guidelines for

this pathology, and unfortunately, hard exudates have often

gone unresolved with scant or no recovery for the patient. 

Glycometabolic compensation alone is insufficient for

clinical improvement. Cases of spontaneous resolution of

plaque-like hard exudates have been described. A long

period of time (months), however, is required for sponta-

neous resolution and direct and definitive damage to

photoreceptors can occur during this waiting period.

Furthermore, the accumulation of plaque-like hard exu-

dates near the retinal pigment epithelium (RPE) can pro-

voke a focal alteration (most likely metaplasia) of the RPE

itself that can be the basis for macular scar formation,

similar to that which occurs with laser treatment.

The unfavorable prognosis in eyes with these hard exu-

dates that are treated with either laser or observation has

spurred the development of alternative treatment

options such as surgical excision.

SURGICAL E XCISION OF HARD E XUDATE S

The removal of the vitreous body and the posterior

hyaloid has yielded  minimal results because exudative

plaque is localized within the retina. 

Subsequently, the transretinal approach was consid-

ered as a possible therapeutic solution with the rationale

that although exudates initially deposit within the exter-

nal retinal layers, those that cause the most significant

visual damage accumulate in the subretinal space.

Therefore, retinotomy with a gentle washout under the

retina was suggested as the most effective approach.

Takagi et al1 and Sakuraba et al2 first performed this

surgical procedure and reported encouraging short-term

results. Takaya et al,3 however, demonstrated that the

surgical removal of hard exudates fails to provide long-

term functional vision improvement. 

The rationale for surgical intervention has expanded

from the concrete removal of the lipoproteinaceous mate-

rial via washout of exudates to include the removal of vas-

cular endothelial growth factor (VEGF) and other cytokines

that play a key role in the pathogenesis of the diabetic mac-

ular edema and exudation. This was demonstrated also by

immunohistochemical studies,1 which found VEGF on sam-

ples of surgically removed hard exudates.

SURGICAL COMPLICATIONS

Although surgery is a therapeutic alternative, it is associ-

ated with intra- and postoperative complications. Takaya et

al3 described a case of iatrogenic macular hole that

occurred during the surgical procedure, most likely due to

the thinning and degeneration of retinal macular tissue that

had become fragile in the presence of exudation plaque.

They also reported one case of a self-repaired choroidal

detachment and one case of vitreal and subretinal hemor-

rhage that required a second vitrectomy procedure.

DECISIONS IN INTERVENTION

Considering the risks of vitreoretinal surgery and

weighing these against the fact that there are no thera-

peutic alternatives to removing hard exudates, it is our
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opinion that it is appropriate to proceed with surgery

for this indication. We, of course, consider the clinical

status of the patient and make our decisions based on

whether we find surgery appropriate for a given individ-

ual. For example, it is fundamental to examine not only

the condition of the affected eye, but also of the con-

tralateral eye. It is also important to consider the sys-

temic health of the patient. 

Determining the best timing for surgery is difficult. It is

our recommendation that it is appropriate to proceed

with submacular surgery when exudates begin to accu-

mulate under the fovea. The aim is to avoid the well-

known irreversible damage of retinal tissue due to

plaque-like exudation.

It has been statistically proved3 that the functional

prognosis correlates with the extent of plaque exudation

and glycometabolic compensation, estimated either as

glycosylated hemoglobin or as glycemic control.4

CA SE REPORT

A 50-year-old man presented to our clinic with hard

exudates, seen on fundus and optical coherence tomog-

raphy (OCT) imaging (Figure 1).

We performed a standard three-port pars plana vitrec-

tomy and we removed the posterior adherent cortical

vitreous with vitrectomy suction; through a small retino-

tomy and with subretinal infusion, we created a macular

detachment, and the hard exudates were gently washed

out. After removal, a fluid-gas exchange was performed

to reattach the retina. Laser was applied around the

retinotomy at the end of surgery.

On postoperative fundus and OCT imaging, the

exudative mass has cleared (Figure 2). Visual acuity

improved from 1/50 to 1/10. ■

Marco Codenotti, MD; Gisella Maestranzi, MD; 

Matteo Prati, MD; and Lorenzo Iuliano, MD, FEBO, 

are with the Department of Ophthalmology, University

Vita-Salute Scientific Institute, San Raffaele in Milan, Italy.

The authors have no financial relationships to disclose. 

Dr. Codenotti can be reached via email at

Codenotti.marco@hsr.it. 

1. Takagi H, Otani A, Kiryu J, Ogura Y. New surgical approach for removing massive foveal
hard exudates in diabetic macular edema. Ophthalmology. 1999;106:249–257.
2. Sakuraba T, Suzuki Y, Mizutani H, Nakazawa M. Visual improvement after removal of sub-
macular exudates in patients with diabetic maculopathy. Ophthalmic Surg Lasers.
2000;31:287–291.
3. Takaya K, Suzuki Y, Mizutani H, Sakuraba T, Nakazawa M. Long-term results of vitrectomy
for removal of submacular hard exudates in patients with diabetic maculopathy. Retina.
2004;24:23–29.
4. Naito T, Matsushita S, Sato H, Katome T, Nagasawa T, Shiota H. Results of submacular sur-
gery to remove diabetic submacular hard exudates. Journal Med Invest. 2008; 55:211–215.

Figure 1. Hard exudates, seen on fundus and OCT imaging. Figure 2. In postoperative fundus and OCT imaging, the

exudative mass has cleared.
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