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ABSTRACT

Background: Valsalva retinopathy is a specific type of retinopathy that appears following an acute rise in
intrathoracic or intra-abdominal pressure. This review focuses on current literature and future directions for
the diagnosis and management of Valsalva retinopathy.

Methods: In this brief review, the literature was searched to provide an extensive general and updated
description of Valsalva retinopathy, focusing on its management and prognosis. Selected articles are
summarized to present the etiology, general pathology, pathophysiology, symptoms, signs, diagnosis,
differential diagnosis, treatment, and prognosis of Valsalva retinopathy.

Results: The main symptom of Valsalva retinopathy is loss of visual acuity following exertion. This is caused
by the rupture of small superficial vessels in the macula and perimacular areas, leading to extravasation of
blood. No link between age, sex, or race has been found, although fundus vessel abnormalities pose some
predisposition to the disease. During fundoscopy, Valsalva retinopathy appears most frequently as well-
defined preretinal hemorrhages confined to the sub-internal limiting membrane (ILM) or subhyaloid space.
IfILM rupture occurs, hyaloid hemorrhage can appear. Diagnosis is based on the patient’s medical history and
a standard examination. Usually, only observation of the patient is required, with the hemorrhage resolving
within weeks to months. In cases of large premacular hemorrhage or large sub-ILM/subhyaloid hemorrhage,
vitrectomy or Nd:YAG krypton laser membranotomy can be performed.

Conclusions: Of all the aspects of Valsalva retinopathy that might trouble the physician, the most challenging
features are differential diagnosis and the choice of optimal treatment. Therapeutic strategies for Valsalva
retinopathy can be either conservative or based on Nd:YAG laser membranotomy and/or vitrectomy. All
methods seem to have good outcomes. However, physicians should not be afraid of advancing beyond
conservative therapy, especially in the event of persistent premacular hemorrhage, which could lead to
permanent retinal damage if valuable time is lost, even after vitrectomy.
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Valsalva retinopathy is a result of preretinal hemorrhages secondary to an acute elevation of intrathoracic or intra-
abdominal pressure. It can occur in any person, regardless of health status. In most cases, vision normalizes after
the resolution of bleeding [1,2].
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Valsalva retinopathy

The disease wasinitially described in 1972 by Thomas Duane asa particular form of preretinal and hemorrhagic
retinopathy that occurs after a sudden increase in intrathoracic pressure [1, 3]. The term was first associated with
retinal hemorrhage secondary to heavy lifting, coughing, vomiting, or straining during defecation. The Valsalva
maneuver stems from the Italian anatomist Antonio Maria Valsalva, who characterized the Valsalva ligaments
and anatomy linked to the forcible exhalation effort against a closed glottis [4].

This review focuses on the current literature and future directions for the diagnosis and management of
Valsalva retinopathy.

Etiology and general pathology

As the name suggests, the condition appears after the Valsalva maneuver has been performed in some capacity
during day-to-day activities. The most common activities include weight-lifting, vomiting, coughing, sneezing,
aerobic exercises, straining with defecation, blowing musical instruments, strenuous physical activities, sexual
intercourse, pregnancy, and after general anesthesia [2, 5-9]. Valsalva retinopathy has also been reported
after cardiopulmonary resuscitation [10] and compression injuries [11]. It occurs due to the rupture of small
superficial capillaries in the macula and perimacular area [7]. This, in turn, leads to extravasation of blood into
the retina, usually below the internal limiting membrane (ILM), although vitreous hemorrhage and subhyaloid
hemorrhage can occur [1].

Although there are no clear links to age, sex, or race, some predispositions have been found due to acquired
and congenital vascular abnormalities of the fundus, such as proliferative diabetic retinopathy, congenital retinal
macrovessel, hypertensive retinal angiopathy, congenital changes in retinal vessels including retinal arterial
tortuosity, and retinal telangiectasis [1, 12].

Pathophysiology

The Valsalva maneuver occurs with forced expiration against a closed glottis [4]. This causes a sudden rise in venous
blood pressure due to an increase in intrathoracic or intra-abdominal pressure. If the venous valves of the head
and neck do not function properly, the aforementioned increase in venous pressure is transmitted to the eyes. This
sudden rise in intraocular venous pressure leads to rupture of the perifoveal superficial retinal capillaries, causing
hemorrhagic detachment of the ILM, which acts as a barrier preventing its spread to the subhyaloid space [13].

Ocular symptoms
The main symptom is reduction in visual acuity, which varies in severity depending on the extent of hemorrhage.
The onset is sudden and painless, most often unilateral (rarely bilateral), following a Valsalva maneuver. The
patient typically reports a central scotoma with the extent of blurring and reduction of vision depending on the
location and intensity of the bleeding. Owing to the presence of blood, some reddish hues in vision can also
appear [1, 2, 6, 14].

Ocular signs

During fundoscopy [15], Valsalva retinopathy typically appears as a well-defined, round/oval/dumbbell-shaped
area filled with blood to varying extent. Usually, these areas are larger than one disc diameter. The hemorrhage is
preretinal, usually sub-ILM or in the subhyaloid space. ILM striae can often be observed over the hemorrhage.
In the acute stage, the areas can appear cyst-like, with bright red preretinal blood and the involved area being
elevated with a convex configuration toward the vitreous. There may be a fluid level with red blood corpuscles
gravitating inferiorly and a horizontal upper level. At times, blood can become trapped in the sub-ILM and
subhyaloid space, presenting with a “double ring sign”. The outer ring represents the sub-hyaloid, and the inner
ring represents sub-ILM hemorrhage [16].

Occasionally, the preretinal hemorrhage may be less than one disc area in size, with a strawberry-like
appearance due to yellowish-white spots. With time, the bright red hue of the blood in the affected areas might have
a yellow or even white discoloration, especially in persistent cases, owing to the presence of dehemoglobinized
blood [17]. Other signs include petechial hemorrhage of the eyelids, subconjunctival hemorrhage, superficial
intraretinal hemorrhage, retinal transudation, subretinal hemorrhage at the fovea after dissection of blood
beneath the retina, and breakthrough vitreous hemorrhage [1, 3].

The only sign observed in old or resolved Valsalva retinopathy is cavity formation at the level of the bleed
(as a sub-ILM cavity or serous detachment of the ILM), which might lead to a diagnostic challenge, as it may
resemble neurosensory detachment [18]. The presence of brown pigment (blood products) at the borders of a
serous ILM detachment can signal a previous sub-ILM hemorrhage.
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Diagnosis

All the standard procedures of a routine examination must be applied, namely a detailed patient history and visual
acuity measurement, mostly as a means to monitor the patient, along with intraocular pressure measurement and
pupillary reactions. Slit-lamp assessment of the anterior segment is expected to be normal, but subconjunctival
hemorrhages can be detected. During fundoscopy, the clinician should inspect for the aforementioned signs.
Fundus photography (Figure 1) is useful for monitoring the disease progression. Optical coherence tomography
imaging (Figure 2) should be used to distinguish the location of the bleeding. Fundus fluorescein angiography is
useful for detecting neovascularization and other fundus abnormalities [19-21]. B-scan ultrasonography should
be performed in cases of breakthrough intravitreal hemorrhage [22].

Differential diagnosis

Differential diagnoses include traumatic retinopathy, posterior vitreous detachment, diabetic retinopathy,
hypertensive retinopathy, sickle cell retinopathy, Purtscher’s retinopathy, Terson’s syndrome [23], ruptured
macroaneurysm, intraocular parasites, and retinal detachment [24]. Therefore, it is important to interpret
clinical examination findings in the context of a thorough patient history. In cases of acute posterior vitreous
detachment, peripheral retinal tears should be ruled out.

Retinal hemorrhages were not identified in infants with vomiting due to hypertrophic pyloric stenosis
[25]. A few conditions other than Valsalva retinopathy can create multi-layered hemorrhages (preretinal/
intraretinal/subretinal), namely trauma and leukemic/anemic retinopathy. In some cases, preretinal Valsalva-
like hemorrhages can occur in otherwise healthy individuals that report no history of the Valsalva maneuver of
exertion [1, 26, 27]. In such cases, one should consider alternative diagnoses such as retinal angiopathy (e.g.,
hypertensive or diabetic), impaired platelet aggregation, or a history of anticoagulant therapy. Some patients
with recurrent preretinal hemorrhage may have a family history of such, and it may be an autosomal dominant
disease [1, 28].

Figure 1. Fundus photography (Canon CR-2 Plus AF non-mydriatic retinal camera, Tokyo, Japan) shows the typical appearance of
Valsalva retinopathy, featuring a well-defined, round, oval, dumbbell-shaped area filled to some extent with blood. Usually, these
areas are larger than one disc diameter in size. This is the left eye of a 28-year-old man with Valsalva retinopathy; the hemorrhage is
preretinal and sub-internal limiting membrane. In the acute stage, the areas can appear cyst-like, with bright red preretinal blood.
There may be a fluid level with red blood corpuscles gravitating inferiorly and a horizontal upper level.
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Figure 2. Optical coherence tomography (Cirrus HD-OCT, Carl Zeiss Meditec, Dublin, CA, USA) is an exceptionally useful imaging
tool to distinguish the location and extent of bleeding, to detect other possible pathologies, and to meticulously monitor the patient
until the resolution of hemorrhage. This is an OCT scan of the same patient as in Figure 1, revealing a well-defined dome-shaped
area containing blood, with internal limiting membrane striae observed over the hemorrhage.

Treatment

In the vast majority of cases, no specific therapy is needed, and patient monitoring is appropriate. The conservative
approach comprises observation until spontaneous resolution [29], which occurs within weeks to months. If the
patient is on anticoagulant therapy, it must be optimized and strenuous physical activity must be limited. Other
predisposing factors should be considered; for example, stool softeners can be used to treat straining associated
with constipation. Patients should also maintain an upright position so the blood can settle inferiorly.

If conservative therapy is not optimal (e.g, massive hemorrhage in the macula, especially subretinal
hemorrhage), other therapeutic choices should be considered. These include Nd:YAG laser membranotomy and
pars plana vitrectomy [3, 30]. Nd:YAG (pulse/Q-switched/frequency-doubled) krypton laser membranotomy
can be used for a large subhyaloid/sub-ILM hemorrhage that is located at the macula and is at least 3 disc
diameters in size [S, 20, 31, 32]. The duration of bleeding should ideally be no more than 3 weeks [S, 19].

The laser is used to make an opening in the posterior hyaloid or ILM so that blood escapes into the vitreous
cavity and settles inferiorly [32, 33]. However, complications are possible [34]. One should avoid large blood
vessels, maintain a safe distance from the fovea, and perform membranotomy at the inferior margin of the
hemorrhage [19]. Complications mainly include the formation of a macular epiretinal membrane [35], amacular
hole [36], and vitreous hemorrhage [19]. It is noteworthy that in some cases of ILM membranotomy, the ILM
may remain unsealed and not properly attach to the inner retina [37].

Vitrectomy can also be performed in cases of significant and long-standing premacular hemorrhage or dense
vitreous hemorrhage, especially when the aforementioned criteria for the use of Nd:YAG laser membranotomy
are absent, when the retina cannot be clearly observed because of hyaloid hemorrhage, or when spontaneous
reabsorption is inadequate. Although vitrectomy for sub-ILM hemorrhage has mostly excellent results and low
complication rates [38], there have been some instances of macular hole formation postoperatively [39]. Other
complications include elevated intraocular pressure, cataract formation, and retinal detachment [38].

Prognosis

In most cases, the prognosis is good, with complete resolution of hemorrhage and recovery to baseline vision
within weeks to months after onset. In some cases, as long as six months may be required for the hemorrhage to
resolve [40]. Although complications seldom arise, there have been instances of severe or permanent vision loss
in cases of long-standing hemorrhage. This is caused by ferritin deposition within the retinal pigment epithelial
cells. Delayed surgical intervention may lead to proliferative vitreoretinopathy-like changes on the inner retinal
surface of the ILM, and untreated cases may demonstrate persistent inner retinal changes, potentially limiting
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visual prognosis despite subsequent surgical intervention [41].

The most challenging features of Valsalva retinopathy are the differential diagnosis and the choice of optimal

therapeutic strategy. Valsalva retinopathy can be confounding, considering that it has similar manifestations to a

number of other fundus pathologies. A detailed medical historyis of utmost importance to overcome this obstacle.

All other information gathered during a complete ophthalmological examination assists in corroborating the

diagnosis. Therapeutic strategies for Valsalva retinopathy can be either conservative or based on Nd:YAG laser

membranotomy and/or vitrectomy. All methods seem to have good outcomes. However, physicians should not

hesitate to advance beyond conservative therapy, especially in the event of persistent premacular hemorrhage,

considering that it can cause irreversible retinal damage if valuable time is lost, even after vitrectomy.
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