
American Journal of Ophthalmology Case Reports 23 (2021) 101129

Available online 2 June 2021
2451-9936/© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case report 

Macular hemorrhage after laser exposure and cannabinoid intake during a 
disco party 
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A B S T R A C T   

Purpose: To describe two cases of macular hemorrhage in young patients, both occurred after laser exposure and 
cannabinoid intake during a disco party. 
Observations: Case 1: a 21-year-old man was evaluated at our Emergency Unit for sudden vision loss in the right 
eye (RE). Best-corrected visual acuity (BCVA) was count fingers in the RE and 20/20 in the left eye (LE). Fundus 
examination revealed a broad pre-retinal hemorrhage in macular region of RE, confirmed by optical coherence 
tomography. The patient reported vision loss, suddenly occurred after fixation of a laser source and cannabinoid 
intake during a disco party the night before. We administered a macular supplement and closely followed up the 
patient. After two months BCVA of the right eye was 20/20. 
Case 2: The following day another 21-year-old man was referred to our Emergency Unit complaining of sudden 
vision loss in LE. As in Case 1, he reported to have fixed a laser beam as well as the consumption of cannabinoids 
at the same disco. BCVA was count fingers in the LE and 20/20 in the RE. Fundus examination showed a broad 
pre-retinal hemorrhage in macular region of LE. He had taken the macular supplement for two months and then 
the hemorrhage was reabsorbed. 
Conclusion and importance: Laser exposure must be considered as a possible cause of macular hemorrhage. 
Furthermore, low cost of drugs and lack of formal control of laser sources may increase the emergence of new 
cases of retinal injuries especially among young people.   

1. Introduction 

Unilateral hemorrhage in the macular region of a young patient is a 
particularly rare condition that causes sudden vision loss. The two most 
frequent causes are previous trauma and Valsalva maneuver-induced 
retinopathy.1 Vascular alterations secondary to systemic diseases, such 
as diabetic retinopathy, hypertension, Terson’s syndrome, blood disor-
ders and also ocular diseases may be potential causes that determine the 
development of macular hemorrhage.2,3 Forms depending on external 
factors include those caused by laser beams.4 

We describe two cases of macular hemorrhage in two young patients, 
both of which occurred after exposure to laser sources and after the 
intake of cannabinoids at a disco party. 

2. Case 1 

A 21-year-old man was referred to our Emergency Unit complaining 

of sudden vision loss in the right eye (RE). Medical history was otherwise 
unremarkable. Best-corrected visual acuity (BCVA) was count fingers in 
the RE and 20/20 in the left eye (LE). Slit-lamp examination of the 
anterior segment and intraocular pressure were unremarkable in both 
eyes. Dilated fundus examination of the RE showed a broad ovoid pre- 
retinal hemorrhage in the macular region. Optical coherence tomogra-
phy (OCT) centered on the fovea showed an increase in central macular 
thickness due to a wide hyperreflective area located above the inner 
retina layers, under the inner limiting membrane (ILM) and shadowing 
the underlying retinal layers. Above the ILM there was a hyporeflective 
space under the hyaloid (Fig. 1 – A, B). Fluorescein angiography (FA) of 
the RE showed macular hypofluorescence due to the blocking effect of 
the macular hemorrhage. Blood chemistry was normal. We questioned 
the patient about his recent medical history to seek a possible cause. He 
reported that vision loss had occurred suddenly after he had fixed a laser 
source during a disco party the night before. He mentioned he had taken 
synthetic cannabinoids that same evening. We therefore scheduled close 
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follow-up: first at 5 days, then at 2 weeks, 1 month (Fig. 1 – A1, B1), 45 
days and 2 months. During this period the patient took no medication 
except a daily macular supplement containing lutein and turmeric. 

At two months follow-up the wide ovoid pre-retinal hemorrhage in 
the macular region of the RE had almost disappeared and mild atrophic 
changes were detected in the foveal inner retina layers (Fig. 1 – A2, B2). 
BCVA of the RE was 20/20. 

3. Case 2 

The next day, another 21-year-old man was referred to our Emer-
gency Unit complaining of sudden vision loss in his LE. Similarly to Case 
1, he reported to have fixed a laser beam during the same disco party the 
night before. The patient admitted taking synthetic cannabinoids. He 
had no other medical history. BCVA was count fingers in the LE and 20/ 
20 in the RE. Slit-lamp examination of the anterior segment and eye 
pressure were normal in both eyes. Dilated fundus examination showed 
a broad pre-retinal hemorrhage in the macular region of the LE, 
confirmed by FA. This excluded vascular damage or systemic pathol-
ogies, and there were no changes during the different stages of the ex-
amination. OCT showed an increase in the central macular thickness 
with a wide hyperreflective area located above the inner retina layers, 
under the ILM, corresponding to the hemorrhage with posterior shad-
owing (Fig. 2 – A, B). Similarly to Case 1, we scheduled a strict follow-up 
discharging the patient with a macular supplement containing lutein 
and turmeric (Fig. 2 – A1, B1). 

At two months follow-up the broad ovoid pre-retinal hemorrhage in 
the macular region of the LE had disappeared. BCVA of the RE was 20/ 
20, fundus examination was within limits. OCT showed restoration of a 
physiological fovea depression, with small hyperreflective points on the 

ILM. (Fig. 2 – A2, B2). 
Both patients gave written informed consent to publish this 

manuscript. 

4. Discussion 

Unilateral macular hemorrhage in a young adult is a particular and 
rare finding caused by a wide number of ocular and systemic conditions. 
Among them, the two most frequent causes are previous trauma and 
Valsalva retinopathy.1 In addition, macular hemorrhages can occur after 
vascular alterations secondary to systemic diseases (diabetic retinop-
athy, hypertension, arteriosclerosis, Terson’s syndrome and blood dis-
orders such as anemia, hyperviscosity, coagulopathies and leukemias).2 

Retinal artery or vein occlusion, retinal macroaneurysms, ocular neo-
vascularization and radiation retinopathy may be potential ocular cau-
ses that determine the development of macular hemorrhage.3 Idiopathic 
forms have also been described, without any apparent cause.5 Moreover, 
there are also forms induced by external factors including those caused 
by laser beams.4 

The laser beam can cause retinal lesions on account of its high 
directionality, coherence and power. The ocular structures focus and 
condense the beam on the retina, amplifying the irradiance 5–6 times, 
making the retina the most vulnerable tissue to injury. The severity of 
retinal damage is determined by the wavelength, duration of exposure, 
spot size, power, and location.6 

Laser can generate three different changes in relation to the damage: 
photothermal effects, caused by the absorption of energy by the melanin 
of the retinal pigment epithelium (RPE); photochemical effects, where a 
low-power but long-exposure beam denatures the RPE; photomechan-
ical effects when a high-energy and high-charge laser causes direct tissue 

Fig. 1. A: Swept-Source optical coherence tomography (SS-OCT) on presentation detecting a dome-shaped lesion characterized by a combine location of sub-hyaloid 
and sub-internal limiting membrane macular hemorrhage. B: The mean value of macular central thickness was 701μ. A1: SS-OCT obtained 30 days after showing 
hyperreflective area with posterior shadowing representing the reduced hemorrhage. B1: The mean value of macular central thickness was 440μ. A2, B2: SS-OCT, 
obtained 2 months later, showing restoration of a physiological fovea depression, with small hyperreflective points on the ILM and a normal macular cen-
tral thickness. 
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ablation, photo-disruption, photo-fragmentation and photo- 
vaporization. 

Retinal injuries caused by lasers include RPE alterations and defects, 
vitreous, sub-hyaloid, sub-ILM and intra-retinal hemorrhages, as well as 
macular hole.6 

In our cases, due to the large haemorrhages that caused shadowing of 
the underlying layers, it was not possible to identify chorioretinal al-
terations in the phases immediately following the fixation of the laser 
source. Nevertheless, upon resolution of the clinical picture, the finding 
of small hypereflective points of the ILM and mild atrophic changes 
detected in both patients may support the laser beam as the cause of the 
damage. 

Laser lesions present an unambiguous temporal relationship between 
the laser incident and the sudden vision defects and patients report no 
chronic headache, neck or jaw pain. Furthermore, the severity of the 
visual symptoms is proportional to the extent of retinal damage 
demonstrable with retinal imaging and examination. 

Nowadays the widespread availability of lasers in medicine, in-
dustry, military and everyday life has raised the risk of injuries due to 
laser exposure. The United States Food and Drug Administration and the 
Laser Institute of America in 2007 proposed a reclassification from class 
1 (no hazard) to class 4 (severe hazard), based on the potential risk of a 
laser beam causing biological damage to skin or eyes.7,8 This classifi-
cation was revised by the European Union in 2009, in the EN60825 CEI 
standard, and divides the potential damage of the laser into seven risk 
classes.8 

As described by Perez-Montano CR et al.,9 the main regulations for 
laser beams at these locations include power <1.5 W and beams should 
always be 2.5 m above the floor and in continuous movement so as to 
prevent eye exposure. 

In both patients, macular hemorrhage is high probably due to a laser 
source. Some cases, with similar clinical findings, have been previously 
reported in young adults after laser exposure at previous party or 
festival.10,11 

Unfortunately, we could not find any technical information 
regarding the laser that provoked these injuries, but both patients re-
ported to have stared for a long time at the laser source that came 
directly from behind the DJ’s station. 

In our study it appears incredible how the same retinal damage with 
extensive macular hemorrhage occurred in two patients on two different 
days even if in the same disco. 

Finally, both patients reported using synthetic cannabinoids during 
the disco party. The influence of such drugs on the ciliary muscle is well 
known but not unique. Some studies demonstrate that pupillary 
constriction is present especially immediately after intake, others evince 
an important and lasting mydriasis.12 In our study we cannot rule out 
that the cannabinoids taken by the patients, causing a mydriatic 
response, have facilitated the entrance of the laser rays, and conse-
quently, the retinal damage. 

Although several approaches to retinal hemorrhage have been 
described, such as vitrectomy with ILM peeling and the use of a Nd:YAG 
laser or others, we adopted a conservative strategy. After two months we 
observed resolution of the clinical condition, avoiding any risk of com-
plications related to these treatments.13 

5. Conclusions 

In conclusion laser exposure must be borne in mind when faced with 
a macular hemorrhage. Although the rules for laser quality in public 
spaces like a disco are very strict, the wide availability of low-cost, high- 

Fig. 2. A: Swept-Source optical coherence tomography (SS-OCT) image of the left eye showing the sub-ILM hemorrhage as a hyperreflective area with posterior 
shadowing. B: Due to the hemorrhage the patient did not fix and consequently the measurement of macular central thickness was not centered on the fovea. A1: SS- 
OCT obtained 25 days after showing a reduction of the macular hemorrhage. B1: The mean value of macular central thickness was 491μ. A2: SS-OCT obtained 2 
months after showing that the hemorrhage had resolved. B2: Visual acuity turned to 20/20 and macular central thickness was within the limits. 
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power lasers may increase the emergence of new cases of retinal injuries 
especially among young people. Finally, the easy access of cannabinoids 
by young people could represents a further risk of aggravating potential 
visual damage from laser sources at disco. 
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