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Argon green‑Nd: YAG dual laser posterior hyaloidotomy: 
An innovative approach toward treatment of premacular 
hemorrhage

Abstract

Background: Neodymium: YAG (Nd: YAG) laser and argon laser has been used to treat premacular hemorrhage 
either alone or rarely in combination. Materials and Methods: We describe a new technique of treating premacular 
hemorrhage by performing hyaloidotomy using a combination of argon green‑Nd: YAG laser. We utilized 
subthreshold energy levels of Nd: YAG laser of 2.0 mJ as compared to the normal recommendation of 3.6‑50 mJ. 
Results and Conclusions: This technique is easy, effective, and safe to manage premacular hemorrhage. The 
principle behind this combined laser treatment was to make the internal limiting membrane (ILM) taut by initial 
exposure to argon green laser, which allowed us to employ the subthreshold energy levels of Nd: YAG laser. We would 
like to assess the role of this combined treatment modality in comparison to other modalities, including solitary laser 
therapy in the management of premacular hemorrhage by performing a prospective, randomized long‑term study.
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Introduction

Premacular hemorrhage is associated with a variety of 
condition such as valsalva retinopathy, proliferative diabetic 
retinopathy  (PDR), macroaneurysms, retinal venous 
occlusions, blood dyscrasias, and may be idiopathic.[1] 
Spontaneous absorption of the hemorrhage may take several 
weeks to months to resolve.[1] The therapeutic options 
include observation, vitrectomy, or laser posterior 
hyaloidotomy  (either Neodymium:  YAG  (Nd: YAG) laser 
or argon laser).[1-3] We hereby report a case of premacular 
hemorrhage for which we have employed a combination of 
argon laser and Nd: YAG laser for posterior hyaloidotomy.

Materials and Methods

A 25-year-old female of Asian origin in her 8th  month of 
pregnancy presented with complaint of sudden onset of 
painless diminision of vision in the right eye since 4 days. 

Her previous medical history was unremarkable. Her best 
corrected visual acuity  (BCVA) was finger counting  (FC) 1 
meter in OD and 20/20 in OS. Examination of the left eye 
was normal. Slit lamp biomicroscopy of the right eye revealed 
a normal anterior segment. Her intraocular pressure 
was 16  mmHg in both eyes with applanation tonometry. 
Her right eye fundus examination showed presence of a 
boat-shaped fresh premacular hemorrhage  [Figure  1]. No 
other vitro-retinal pathology was evident.

Her blood pressure, complete blood counts, blood sugars, 
and coagulation profile were within normal limits. She was 
diagnosed as a case of right-sided premacular hemorrhage 
secondary to valsalva retinopathy in pregnancy. Since the 
vision was grossly affected, a decision was taken to drain the 
hemorrhage by laser hyaloidotomy.

Three spots of argon green laser were applied at the inferior 
portion of the anterior surface of the premacular hemorrhage 
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with a spot size 100 µm, exposure duration of 0.10 s, and 
power of 200 mW. This mild photocoagulation led to the 
creation of folds of the internal limiting membrane  (ILM) 
over hemorrhage  [Figure  2]. Once the ILM folds were 
prominent, we subsequently created a defect over its inferior 
part with three spots of Nd:  YAG laser of 2.0 mJ energy. 
Blood started draining almost immediately once the defect 
was made  [Figures  3 and  4]. The patient was discharged 
and advised to use two pillows, while sleeping and minimize 
physical stress. At the subsequent follow-up visit at 1 week, 
the premacular hemorrhage was completely cleared out 
and the BCVA improved to 20/20 in OD. Minimal vitreous 
turbidity was noted.

Results and Discussion

A patient with a premacular hemorrhage presents 
with sudden profound loss of vision. Spontaneous 
reabsorption of the hemorrhage may take several weeks 

to months.[1] During this period, permanent visual loss 
may occur secondary to proliferative vitreoretinopathy, 
formation of preretinal tractional membrane, and toxic 
effects of the long-standing hemorrhage, especially at 
the macula.[4] Therefore, drainage of a large premacular 
hemorrhage threatening the visual acuity should be carried 
out promptly either by laser posterior hyaloidotomy (either 
Nd:  YAG laser or argon laser) or by vitrectomy. Laser 
drainage of preretinal hemorrhage was first described 
by Heydenreich in 1973.[5] Subsequently, several reports 
have been published regarding the drainage of premacular 
hemorrhage with various laser systems having a wide 
range of laser number and energy power used. The range 
of energies used for Nd:  YAG laser hyaloidotomy is 3.6-
50 mJ.[6] The use of Nd:  YAG laser has been associated 
with various complications such as incomplete drainage, 
rebleeding, epiretinal membrane formation, macular hole, 
and retinal detachment.[6] Argon green laser use has been 
associated with retinal scarring.[7] These complications are 

Figure 1: Fundus photo of the right eye showing a large 
boat‑shaped premacular hemorrhage

Figure 2: Fundus photo of the right eye showing ILM folds post 
argon green laser therapy

Figure 3: Fundus photo of the right eye showing drainage of the 
premacular hemorrhage from the defect created by Nd: YAG laser

Figure 4: Fundus photo of the right eye showing macular area 
cleared of hemorrhage
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associated with the energy of laser used and the level at 
which the laser beam is targeted.[6,7]

There has been only a single published case series 
comprising of two cases where a combination of argon green 
laser and Nd: YAG laser has been used to treat premacular 
hemorrhage.[8] The Nd: YAG laser energy used in these two 
cases was 3.9 mJ and 5.1 mJ respectively. In our case report, 
we have used subthreshold energy levels of Nd: YAG laser 
(2 mJ) as compared to the original case series as well as the 
routinely practiced energy levels of 3.6-50 mJ.[6] This was 
made possible because of the judicious use of low energy 
argon green laser to stretch the ILM prior to the application 
of Nd: YAG laser. The stretching of the ILM made it steady 
and taut, which enabled even the fewer low energy Nd: YAG 
laser spots to penetrate it and drain the blood.

The patient benefitted from rapid visual rehabilitation 
along with lower probability of developing any laser-related 
complications as the ocular structures were subjected 
to subthreshold energy levels. Patients, who develop 
premacular hemorrhage secondary to other retinal 
pathologies such as PDR, retinal artery macroaneurysms, 
and venous occlusions, usually require other therapeutic 
modalities like argon laser photocoagulation to the 
macula. These can be undertaken only once the premacular 
hemorrhage is drained. In these cases too, the role of rapid 
drainage of the hemorrhage by fewer energy levels of laser is 
crucial to visualize the underlying retina.

In conclusion, we hypothesize that the application of 
combined argon green laser-Nd: YAG laser at subthreshold 
energy levels is a justified therapeutic option in cases of 
premauclar hemorrhage. The benefits of the proposed 

subthreshold energy level laser include rapid visual 
rehabilitation, prompt visualization of the underlying retina, 
and comprehensive access for macular photocoagulation 
without causing any collateral damage to the retina. We 
recommend a prospective, randomized long-term study of 
the various treatment modalities to identify the risks and 
benefits associated with each of them as well as to formulate 
a treatment protocol for patients of premacular hemorrhage.
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