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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
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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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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

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 um (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
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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
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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

(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
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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
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BancaneuHa pETMHOI'IaTMja u3a3BaHa Bexxbarem — npukKas 6onecHuKa un nperneg

nutepartype

r Bauesuh'?, Jenena Mupkosuh', BecH T', MnageH buna', Jenen unnjesuh"
Wrop Kosauesuh'?, JeneHa Mupkosuh', Becha LLo6ot', MnageH buna', Jenena Bacunujesuh'2
'YHVBep3nTETCKM KNHYKM LieHTap Cpbuje, KnuHika 3a ouHe 6onectu, beorpag, Cpbuja;

2YHneep3uTet y beorpaay, MegnunHcku pakyntet, beorpag, Cpbuja

CAMETAK

YBog BancanBrHa peTrHonatuja je peTko obosberbe Koje
ce Hajuewhe ncnosbaBa jefHoCcTpaHUM, pehe obocTpaHnm,
owTeherbem BMAa Koje Bapupa off AUCKPETHOr CKOToMa A0
noTnyHor ry6buTka Buaa. JaBsba ce Kao pesyntat BancansmHor
MaHeBpa. Y Hajsehem 6pojy cnyyajeBa KpBapeme je npepeTu-
HamnHo, nako ce mory npoHahu n cybpetunHanHe, MHTPapeTu-
HaNlHe 1 BUTpeasiHe xemoparuje. BancansuHa petrHonatuja ce
YecTo pasBuja ycnes 6pojHUX OKMAAUKMX aKTUBHOCTU Kao LUTO
cy noBpahame, Kalubatbe, An3atbe TELIKOr TepeTa, nopohaj,
WHTEH3VIBHU aepO6HU TPEHVHT 11 OMNLUTa aHecTe3uja. Tepanujcke
onuuje ykibyuyjy npahere nnu nHBasveHe metoge. Mpuka-
3yjemo cnyuyaj npeMakynapHor KpBapema ycnep BancansmHe
peTvHOMaTuje n3a3BaHe TPEHWUHIOM y TepeTaHU.

Mpukas 6onecHuka XeHa ctapa 34 roguHe jasuna ce y Knu-
HVKY 3a OUYHe 6onecT YHNBEP3UTETCKOT KIIMHUYKOT LIeHTpa
Cpb6uje xanehu ce Ha N3HEHAAHO, jeAHOCTPaAHO 1 6€36051HO
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ocnabsberse BIAA Koje ce AOroAnIo TOKOM MHTEH3MBHE GU3nY-
Ke akTBHOCTU. Hajbosbe KoprroBaHa BuaHa oWwTprHa buna je
6pojatbe MPCTWjy Ha NeT MeTapa yaarbeHocTu. Mpernen ouHor
[Ha y Mmapujasv NoKasao je BeNNKO, jaCHO OrpaHuyeHo, npe-
MaKynapHo, CybxujanonpHo KpBapetbe ca BUAbYIBOM PYNTYPOM
rpaHe peTnHanHe BeHe. MaumnjeHTK1ba je KOH3epBaTUBHO fleye-
Ha. Tpu MeceLja mocsie NojaBe CMNTOMa KpBapetbe ce ancop-
60Bano, a Hajoosbe KopUroBaHa BUAHa owWTprHa 6una je 20/20.
3aksbyyak BancansuHa petriHonatmja, nako peTko oborbetbe,
He Tpeba fa 6yae AndepeHLMjanHo AnjarHOCTYKY 3aHeMapeHa
KOA CllyyajeBa peTvHaNHUX 1 BUTPeanHux KpBapetrba. CTaH-
JapAHU TPeTMaH je npaherbe 1 OH je yrnaBHOM JOBO/baH 3a
NoTMyHY onopaBak ByAa; MehyTm, nofaLm 13 nutepatype yka-
3yjy Aa je noTpebaH UHAVBMAYANHM MPUCTYN CBAKOM MaLjeHTy.

KrbyuHe peun: BancansnHa petmHonatuja; BancansuH maHe-
Bap; NPepPeTUHaNHO KpBapetbe; BUTPeaHO KpBapetbe
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