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Background – Premacular subhyaloid hemorrhage is one of the etiologies of sudden visual 

loss. It may be due to vascular or blood abnormalities or Valsalva retinopathy. Spontaneous 
absorption of blood may take months and result in macular complications and permanent 
impairment of vision. Posterior hyaloidotomy by Nd-YAG laser is an outpatient procedure which 
may obviate the need for more complex surgical interventions. This study evaluates the success of 
this approach in patients with premacular subhyaloid hemorrhage of different etiologies.  

Methods – In this interventional case-series study, 12 eyes of 12 patients with premacular 
subhyaloid hemorrhage were enrolled. All patients had a comprehensive ocular examination before 
the operation and color fundus photographs were obtained. Fluorescein angiography was 
performed when necessary. Hyaloidotomy was performed using Nd-YAG laser. Main outcome 
measures were: success rate in hyaloidotomy (based on release of blood into the vitreous cavity 
and its subsequent absorption) and improvement in visual acuity and possible complications.  

Results – Twelve eyes of 12 patients (16.7% males and 83.3% females) with premacular 
subhyaloid hemorrhage were enrolled. The mean age of the patients was 48.5 ± 10.33 years. The 
predisposing factor was diabetic retinopathy in eight (66.7%), macroaneurysm (due to 
hypertension) in one (8.3%), and Valsalva retinopathy in three (25%). Hyaloidotomy was successful 
in all (100%) of the patients and the trapped blood was released into the vitreous cavity and 
absorbed within 6 to 16 (average = 9) days. The range of preoperative visual acuity was hand 
motions to counting fingers at 3 meters which improved from 20/50 to 20/20 postoperatively. 
Compared with those with vascular pathologies, visual improvement was best in the patients with 
Valsalva retinopathy. No complications were observed during their average follow-up of 24.5 
(range: 8 to 72) months.  

Conclusion – Nd-YAG laser hyaloidotomy in premacular subhyaloid hemorrhage is a simple, 
inexpensive outpatient procedure which results in rapid visual recovery and is relatively safe. 
Further controlled clinical trials are recommended.  
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Introduction 

 
remacular subhyaloid hemorrhage may 
occur in retinal vascular disorders such as 
proliferative diabetic retinopathy, branch 

retinal vein occlusion, macroaneurysm, and age-
related macular degeneration; in hematological 
disorders   such  as  leukemia  and   chemotherapy- 

induced pancytopenia; following  laser in situ 
keratomileusis (LASIK) because of rapid release of  
the microkeratome vacuum pressure; or after 
retinal vascular rupture associated with physical 
exertion (Valsalva retinopathy).1 – 6 Sudden rise in 
intraabdominal or intrathoracic pressure may cause 
a rapid increase in venous pressure with 
spontaneous rupture of superficial retinal 
capillaries. Valsalva retinopathy often occurs in 
healthy young adults as a result of heavy lifting, 
straining on toilet, vomiting, coughing, labor, 
automobile air-bag related trauma, or even 
vigorous sexual activity.3, 7  Spontaneous resorption 
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of the blood entrapped in subhyaloid space may 
take months and may result in permanent visual 
impairment due to pigmentary macular changes or 
formation of epiretinal membranes8 and toxic 
damage to the retina due to prolonged contact with 
hemoglobin and Iron.4 Different techniques have 
been used to treat premacular hemorrhage. These 
include pars plana deep vitrectomy 8 – 10 and 
pneumatic displacement of hemorrhage by 
intravitreal injection of gas and tissue plasminogen 
activator.11 Puncturing the posterior hyaloid face 
with Nd-YAG 12 – 14 or green argon laser15 is a safe 
and easy alternative for releasing the entrapped 
subhyaloid blood into the vitreous. Consequently, 
the obscured macular area is cleared and resorption 
of blood cells is facilitated.12 – 14 In this study, we 
describe 12 patients with premacular subhyaloid 
hemorrhage who were successfully treated by Nd-
YAG laser hyaloidotomy.  

 
Materials and Methods 

 
This interventional case-series included 12 eyes 

of 12 patients with premacular subhyaloid 

hemorrhage enrolled from 1996 to 2003 in Farabi 
Eye Hospital, Tehran, Iran. Pretreatment and 
posttreatment examinations included best corrected 
visual acuity, slit lamp microscope examination, 
intraocular pressure, and funduscopy. Fundus 
photographs were taken to measure the size of the 
subhyaloid hemorrhage by comparing with optic 
disc dimensions. After giving enough explanation 
to the patients and taking their consent. 
Tropicamide eye drop was applied to dilate the 
pupil and tetracaine (0.5%) was dropped for topical 
anesthesia. Nd-YAG laser (coherent 9,900 Nidek 
YC 1,600) was applied through a slit lamp and a 
Goldman three-mirror (Volk) lens with an average 
total energy of 80 mJ (range: 15 to 180 mJ).  

Laser was applied to the lowermost dependent 
part of the blood-containing subhyaloid pocket in 
order to enhance the blood release process and 
better protection of the underlying retina. Patients 
were followed up at 2nd day, 1st week, 2nd week, 
and at the end of the study. 

The main outcome measures including success 
rate in performing hyaloidotomy, releasing the 
entrapped blood into the vitreous cavity and its 

  

  
Figure 1. (A) Before laser, (B) four minutes after laser, (C) five days after laser (absorption was incomplete),  and(D)  
nine days after laser. 
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resorption, postoperative improvement in visual 
acuity, and postoperative complications were 
recorded and analyzed. 

 
Results 

 
Twelve eyes of 12 patients were enrolled. These 

included 10 females (83.3%) and 2 males (16.7%), 
with an average age of 48.5 ± 10.33 years (range: 
31 to 67 years). Eight (66.7%) had diabetic 
retinopathy, one (8.3%) had a retinal 
macroaneurysm due to hypertension, and 3 (25%) 
were diagnosed with Valsalva retinopathy as the 
main cause of their premacular hemorrhage. The 
mean pretreatment hemorrhage measured 4 ± 1.7 
disc diameters.  

Nd-YAG laser hyaloidotomy was successful in 
all cases and the trapped blood was released into 
the vitreous cavity and resorbed after a mean 
period of 9 (6 to 16) days. 

 Preoperative visual acuity in the affected eyes 
of these patients ranged from hand motion to 
counting fingers at 3 meters, which was improved 
from 20/50 to 20/20 postoperatively. Patients with 
the diagnosis of Valsalva retinopathy achieved 
normal vision after treatment; this improvement 
was better compared with those with either 
diabetic or hypertensive retinopathy (Figure 1). 
Table 1 summarizes patients’ characteristics and 
postoperative results. No special complication 
including increase in intraocular pressure, retinal 
and choroidal hemorrhage, macular hole, or retinal 
break formation was noted during the average 
follow-up of 24.5 months (range: 8 to 72 months).  

Discussion 
 

Subhyaloid hemorrhage is defined as a 
localized detachment of vitreous from the retina 
caused by the accumulation of blood, which can 
lead to sudden and severe loss of vision when it 
takes place in the macular area.1 – 3 Until recently, 
the application of Nd-YAG laser in the posterior 
segment was limited to releasing tractional vitreous 
bands and other pathologic vitreous attachments, 
especially in cases with tractional retinal 
detachment due to diabetic or sickle-cell 
retinopathy and other complicated retinal 
detachments.14, 16, 17 The high levels of energy (up 
to 1000 mJ) applied to treat these conditions could 
result in serious complications such as retinal 
and/or choroidal hemorrhage and retinal 
perforation.14, 18 One of the recent indications for 
the application of Nd-YAG laser in posterior 
segment is to treat premacular subhyaloid 
hemorrhage which itself is a consequence of retinal 
vascular diseases such as diabetic retinopathy, 
hematological disorders such as leukemia and 
chemotherapy induced pancytopenia,5 Valsalva 
retinopathy,12 – 14 or LASIK because of rapid 
release of the microkeratome vaccume pressure.6 

In this study, we performed posterior 
hyaloidotomy using Nd-YAG laser in 12 patients 
with premacular subhyaloid hemorrhage. In all 
cases, the trapped blood was released into the 
vitreous and resorbed within 6 to 16 (average: 9) 
days. All patients had at least 4 lines (Snellen 
chart) improvement in their visual acuity within 16 
days of the operation. Overall, visual improvement 

Table 1. Summarized patients, characteristics and postoperative results. 
Visual acuity 

Patients Sex/Age 
(yr) OD-OS Diagnosis Total energy 

(mJ) 

Duration of 
hemorrhage 

(d) 
Before 

treatment 
After 2 weeks 

1 F/49 OD PDR 120 18 d 20/400 20/50 
2 F/44 OD PDR 40 15 d 5/200 20/40 
3 F/48 OS PDR 180 3 d FC 50 cm 20/50 

4 M/35 OS Valsalva 
retinopathy 25 1d FC 20 cm 20/20 

5 F/60 OD Macroaneurysm 
(hypertensive) 30 5 d FC 30 cm 20/50 (12 d) 

6 M/42 OD PDR 110 6 d FC 50 cm 20/30 
7 F/57 OD PDR 100 4 d HM 20/40 

8 F/44 OS Valsalva 
retinopathy 15 7 d HM 20/20 

9 F/56 OD PDR 120 5 d FC 1 m 20/30 
10 F/49 OD PDR 130 3 d FC 50 cm 20/60 
11 F/67 OS PDR 80 4 d FC 1 m 20/50 

12 F/31 OD Valsalva 
retinopathy 20 4 d HM 20/20 

PDR = Proliferative diabetic retinopathy; mJ = millijoule; d = days; OD = right eye; OS = left eye. 
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was best in the patients with Valsalva retinopathy, 
compared with those with either diabetic 
retinopathy or macroaneurysm due to hypertensive 
vascular disease. Postoperative best corrected 
visual acuity (BCVA) reached the level of 20/20 in 
all patients with Valsalva retinopathy which may 
be explained by the lack of retinal vascular lesions 
or other macular pathologies.  

Ulbig et al studied 21 patients with premacular 
subhyaloid hemorrhage of different etiologies. 
Hyaloidotomy was successful in 16 (76.2%) of 
their patients, with visual improvement in all. Final 
BCVA was better in patients with Valsalva 
retinopathy compared with other etiologies and 
approached normal levels after treatment.12  

Rennie et al evaluated 10 patients with 
premacular subhyaloid hemorrhage of different 
etiologies. Nd-YAG laser hyaloidotomy  was 
performed in 6 patients while 4 patients were 
managed conservatively. Nd-YAG laser 
hyaloidotomy achieved rapid resolution of 
subhyaloid hemorrhage in all cases and no patient 
had evidence of damage to the retina or choroid 
due to treatment. Nevertheless, among the 
conservatively managed cases, 3 had slow 
resolution of hemorrhage over 3 to 6 months and 
one with prolifrative diabtic retinopathy (PDR), in 
18 months.4 

Gabel et al evaluated 3 patients with premacular 
subhyaloid hemorrhage. Nd-YAG laser 
hyaloidotomy was successful in all cases, and one 
patient with Valsalva retinopathy after military 
operation gained full vision postoperatively.14 

Considering the results of this investigation and 
that of previous studies, we may conclude that Nd-
YAG laser hyaloidotomy is a simple, inexpensive 
outpatient procedure which is relatively safe 
compared with other more complex operations 
such as deep vitrectomy and its potentially serious 
complications. It results in rapid visual recovery 
and especially very good outcomes in patients with 
Valsalva retinopathy. This technique can prevent 
long-term entrapment of blood and its adverse 
effects on macula including potential permanent 
loss of vision. Further studies including controlled 
clinical trials to compare this treatment with other 
modalities (e.g. deep vitrectomy) or spontaneous 
absorption of subhyaloid blood are warranted 
before drawing more definite conclusions.  
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