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SUMMARY
Introduction Valsalva retinopathy is an uncommon disorder that usually presents with acute onset of 
unilateral, or less frequently, bilateral visual impairment varying from subtle scotoma to total vision loss. It 
occurs as a result of Valsalva’s maneuver. In the vast majority of cases, hemorrhage is preretinal although 
subretinal, intraretinal and vitreous hemorrhage can be found. Valsalva retinopathy often develops due to 
numerous triggering activities such as vomiting, coughing, heavy weight lifting, intense aerobic exercise, 
labor, and general anesthesia. Management options are either clinical observation or invasive techniques. 
We report a case of premacular hemorrhage due to Valsalva retinopathy induced by gym training. 
Case outline A 34-year-old woman was referred to the Eye Clinic, University Clinical Center of Serbia, 
complaining of sudden and painless unilateral decrease in vision occurred during intense physical activity. 
Best corrected visual acuity was measured as counting fingers at five meters distance. Dilated fundoscopy 
demonstrated a large, well demarcated premacular subhyaloid hemorrhage with visible rupture of the 
retinal vein branch. The patient was treated conservatively. Three months after the onset of symptoms, 
hemorrhage absorbed and best corrected visual acuity was 20/20. 
Conclusion Valsalva retinopathy, although a rare condition, should not be omitted as a differential diag-
nosis of retinal and vitreous hemorrhages. Standard, observational treatment is generally sufficient for 
complete vision recovery; however, literature suggests that an individualized approach to each patient 
is required. 
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INTRODUCTION

Valsalva retinopathy (VR) is an uncommon 
disorder that usually presents with acute onset 
of unilateral or, less frequently, bilateral visual 
impairment varying from subtle scotoma over 
blurry vision to total vision loss [1, 2]. It oc-
curs as a result of Valsalva’s maneuver, forced 
expiratory effort against a closed airway, which 
causes increase in venous intrathoracic pres-
sure [3]. This rapid rise in venous pressure is 
transmitted to the retinal capillaries causing 
their rupture, typically at the macular area [1, 
3, 4]. In the vast majority of cases, hemorrhage 
is preretinal (sub-internal limiting membrane 
(sub-ILM) or subhyaloid), although subretinal, 
intraretinal and vitreous hemorrhage can be 
found [5]. 

VR often develops in young adults with no 
medical history, due to numerous triggering 
activities such as vomiting, coughing, heavy 
weight lifting, intense aerobic exercise, labor, or 
general anesthesia [6, 7]. It is most commonly 
found in adolescent males [8].

Diagnosis can be challenging considering 
that premacular hemorrhage may also be seen 
in systemic and many other ocular conditions 
including proliferative diabetic retinopathy, 
vein occlusion, macroaneurysm, Terson’s 
syndrome, shaken adult syndrome, and blunt 
trauma [9, 10]. 

Management options are either clinical ob-
servation or invasive techniques [9], such as 
neodymium-doped yttrium aluminum garnet 
(Nd: YAG) laser hyaloidotomy, green argon 
laser, pneumatic relocation of the hemorrhage 
with intravitreal gas and pars plana vitrectomy 
(PPV) [6]. Generally, the blood resorbs spon-
taneously with full recovery of visual acuity, 
however, prolonged presence of preretinal hem-
orrhage can lead to pigmentary macular dam-
age or development of epiretinal membrane. 
Moreover, continuous exposure to hemoglobin 
and iron may cause toxic retinal damage which 
can be irreversible [6, 11]. When choosing 
therapeutic option, thickness and amount of 
blood should be considered as well as anatomi-
cal location of the hemorrhage [12]. 

In this paper, we report a case of premacu-
lar hemorrhage due to VR induced by a gym 
training.

CASE REPORT

A 34-year-old woman was referred to the Eye 
Clinic, University Clinical Center of Serbia, 
complaining of a sudden and painless unilat-
eral decrease in vision which occurred during 
intense physical activity in gym. Initially, she 
spotted “sparkles” in front of both eyes, then 
an hour later, while heavy weight lifting, she 
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noticed blurry vision and a black spot in her right eye. 
There was no medical history, however positive family his-
tory of abdominal aneurysm and cerebrovascular insult 
was present. Ocular anamnesis was negative and she de-
nied history of eye trauma. A complete ophthalmological 
examination was performed. Best corrected visual acuity 
(BCVA) was measured as counting fingers at five meters 
distance in her right eye and 20/20 in her left eye. The in-
traocular pressures, pupillary light reflexes and eye motility 
tests were normal. There was no evidence of abnormalities 
of the both anterior segments. Dilated fundoscopy dem-
onstrated a large, well demarcated premacular subhyaloid 
hemorrhage with visible rupture of the retinal vein branch 
in the right eye (Figure 1A). Left eye fundoscopy was un-
remarkable. The patient was admitted to the hospital for 
further clinical observation and treatment. All laboratory 
parameters (complete blood work, hemostasis, and bio-
chemical profile) were within normal limits. During hos-
pitalization an optical coherence tomography (OCT) and 
fundus photography were performed. The OCT showed lo-
calized hyperreflective lesion causing shadowing of the un-
derlying retinal layers while central macular thickness was 
779 μm (Figure 2A). Considering the patient’s anamnesis 
and appearance of the hemorrhage on clinical examination 
and OCT, VR diagnosis was established. The patient was 
treated conservatively with topical glucocorticoid, nonste-
roidal anti-inflammatory, anticholinergic drugs and oral 
antihemorrhagic agents. After several days of follow-up, 
the patient was discharged home with recommendation 
for close regular follow-up. At the first follow-up, three 
weeks after discharge from hospital, clinical examination 
revealed smaller hemorrhage in the macular area (Figures 
1B and 2B), suggesting that blood started to resolve spon-
taneously, although there was no improvement in visual 
acuity. Second follow-up, two months after the accident, 
showed significantly smaller, dehemoglobinized blood 

(Figures 1C and 3A). BCVA on the affected eye improved 
to 20/100. The hemorrhage was still in the macular area 
which is the reason why visual acuity was not fully recov-
ered. At the third follow-up, three months after the onset of 
symptoms, hemorrhage absorbed and BCVA was 20/20, yet 
the patient reported that visual quality was slightly worse 
compared to the unaffected eye, which was presumably 
due to epiretinal membrane formation discovered by OCT 
(Figures 1D and 3B). 

This care report was done in accordance with the 
institutional standards on Ethics and principles of the 
Declaration of Helsinki. 

DISCUSSION

VR was first described by Duane [13]. It arises secondary 
to physical activities corresponding to Valsalva’s maneuver. 
The absence of functional valves in the venous system of 
head and neck allows transmission of the elevated systemic 
venous pressure to the eye resulting in rupture of the su-
perficial retinal vessels. Localization of preretinal hemor-
rhage is most commonly on the posterior pole probably 

Figure 1. Color photo of the affected eye; A) on admission – large, well 
demarcated premacular subhyaloid hemorrhage more than 4-disc 
diameter in size; B) three weeks after discharge – the blood had started 
to resolve; C) two months after the accident – significantly smaller, 
dehemoglobinized hemorrhage in the macular area; D) at the third 
follow-up, three months after the onset of symptoms – complete reso-
lution of the hemorrhage

Figure 2. Optical coherence tomography of the affected eye; A) on 
admission – localized, hyperreflective lesion and shadowing of the un-
derlying retinal layers; B) three weeks after discharge from the hospital

Figure 3. Optical coherence tomography of the affected eye; A) two 
months after the accident; B) at the third follow-up, three months after 
the onset of symptoms – epiretinal membrane formation
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due to lose bonds between internal limiting membrane 
and retina right peripheral to the fovea [2].

Patients with VR are often young or middle-aged peo-
ple who present complaining of sudden unilateral float-
ers, scotoma, or even complete loss of vision [1]. Good 
medical history and thorough examination of both eyes 
are essential in diagnosis since the differential diagnosis 
for the unilateral retinal hemorrhages includes multiple 
conditions. Systemic diseases, such as diabetes mellitus, 
hypertension, hematologic disorders, should be excluded. 
The patient should be asked about recent head or eye in-
jury to rule out blunt trauma [2, 10]. Valsalva-induced and 
spontaneous sub-ILM and vitreous hemorrhages due to 
temporarily dysfunctional coagulation status in patients 
with SARS-CoV-2 infection were also described in re-
cent years [14, 15, 16]. Another possible cause is Terson’s 
syndrome, which arises secondary to subarachnoid hem-
orrhage. Pathogenesis of this syndrome is similar as in 
VR – rapid rise in intracranial pressure is transferred to 
retinal vein system leading to retinal or vitreous bleed-
ing [17]. Therefore, neurological signs and symptoms 
should be observed to exclude Terson’s syndrome [2, 10]. 
Considering the fact that our patient had positive family 
history of abdominal aneurysm, we involved the rupture 
of retinal aneurysm as differential diagnosis, although this 
condition is usually seen in older population as an out-
come of hypertension and arteriosclerosis [18]. OCT is 
useful in determining the exact location of the hemorrhage 
and fundus imaging is very significant in monitoring the 
progression/regression of the disease [12]. In our patient, 
through careful anamnesis, laboratory analyses and de-
tailed examination of both affected and unaffected eye, 
diagnosis of VR was made with certainty. 

There is no clear protocol for treating VR. However, lit-
erature data suggests that standard treatment is observation 
and in the majority of patients vision is fully recovered over 
a period of few months [19, 20]. The main issue regard-
ing conservative approach is the extended exposure of the 
retina to phototoxic blood products (hemoglobin and iron) 
which can lead to permanent vision damage or formation of 
an epiretinal membrane [20]. According to one retrospec-
tive study conducted on 24 eyes with VR, preretinal hemor-
rhage size 4-disc diameter or less could be conservatively 
treated. In the same study, all of their 13 patients who were 
observed for spontaneous resorption of the hemorrhage re-
covered visual acuity of 20/20 over the next six months [12]. 
Many other studies reported resolution of the blood and 
good visual outcome after observation period without any 
additional treatment [1, 2, 5]. If conservative treatment is 

chosen, patient should be advised to rest and not to involve 
in any physical activity. Sleeping in half-sitting position is 
also recommended to accelerate blood settling [12]. Nd: 
YAG laser was successfully used in management of VR. 
This procedure involves laser perforation of the posterior 
hyaloid membrane or ILM resulting in drainage and infe-
rior settlement of the blood into the vitreous cavity [20]. 
Nd: YAG laser is considered to be relatively safe, afford-
able and effective option in treatment of this condition, yet 
several complications including macular hole, epiretinal 
membrane and retinal detachment were reported [19, 21]. 
There are remaining questions about patient selection, tim-
ing of laser treatment and energy levels needed. Most of the 
studies indicate that Nd: YAG laser can be used in patients 
with non-clotted preretinal hemorrhage greater than 3-disc 
diameter in size and no longer than three weeks of dura-
tion. Energy levels should be as low as needed to perforate 
hyaloid/internal limiting membrane, not crossing 9 mj [9, 
12, 19, 22, 23]. In a case series presented by Kuruvilla et 
al. [9] visual acuity was improved in three out of four pa-
tients who underwent laser treatment. Dulger et al. [12] 
performed Nd: YAG laser hyaloidotomy in 10 eyes, all of 
which restored good vision in the first week after treatment. 
One recent case report, showed that laser treatment can 
be effective even when done more than three weeks after 
the onset of symptoms, yet treatment had to be repeated 
on two separate occasions in order to achieve a favorable 
result [22]. In contrary to previously mentioned studies, 
García Fernández et al. [6] reported two unsuccessful Nd: 
YAG laser treatments due to coagulated blood, therefore 
they decide to perform PPV resulting in full visual recovery 
one day postoperatively in both cases.

When there is insufficient spontaneous resorption 
of the preretinal hemorrhage and Nd: YAG laser is not 
indicated or failed due to coagulated blood, PPV can be 
performed. It is an invasive surgical technique with well-
known complications, for instance cataract and macular 
hole formation [20]. García Fernández et al. [6] managed 
five of their patient’s performing vitrectomy, all with ex-
cellent postoperative visual acuity, yet one of the patients 
developed cataract and retinal break. 

In conclusion, VR although a rare condition, should not 
be omitted as a differential diagnosis of retinal and vitreous 
hemorrhages. Standard, observational treatment is gener-
ally sufficient for complete recovery of vision; however, 
literature suggests that an individualized approach to each 
patient is required. 
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САЖЕТАК
Увод Валсалвина ретинопатија је ретко обољење које 
се најчешће испољава једностраним, ређе обостраним, 
оштећењем вида које варира од дискретног скотома до 
потпуног губитка вида. Јавља се као резултат Валсалвиног 
маневра. У највећем броју случајева крварење је пререти-
нално, иако се могу пронаћи и субретиналне, интрарети-
налне и витреалне хеморагије. Валсалвина ретинопатија се 
често развија услед бројних окидачких активности као што 
су повраћање, кашљање, дизање тешког терета, порођај, 
интензивни аеробни тренинг и општа анестезија. Терапијске 
опције укључују праћење или инвазивне методе. Прика- 
зујемо случај премакуларног крварења услед Валсалвине 
ретинопатије изазване тренингом у теретани. 
Приказ болесника Жена стара 34 године јавила се у Кли-
нику за очне болести Универзитетског клиничког центра 
Србије жалећи се на изненадно, једнострано и безболно 

ослабљење вида које се догодило током интензивне физич-
ке активности. Најбоље коригована видна оштрина била је 
бројање прстију на пет метара удаљености. Преглед очног 
дна у мидријази показао је велико, јасно ограничено, пре-
макуларно, субхијалоидно крварење са видљивом руптуром 
гране ретиналне вене. Пацијенткиња је конзервативно лече-
на. Три месеца после појаве симптома крварење се апсор-
бовало, а најбоље коригована видна оштрина била је 20/20. 
Закључак Валсалвина ретинопатија, иако ретко обољење, 
не треба да буде диференцијално дијагностички занемарена 
код случајева ретиналних и витреалних крварења. Стан-
дардни третман је праћење и он је углавном довољан за 
потпуни опоравак вида; међутим, подаци из литературе ука-
зују да је потребан индивидуални приступ сваком пацијенту. 

Кључне речи: Валсалвина ретинопатија; Валсалвин мане-
вар; преретинално крварење; витреално крварење
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