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Background Full-thickness macular hole (FTMH) associated with Valsalva retinopathy has been rarely reported. In
this report, we describe a case of surgically treated FTMH secondary to Valsalva retinopathy.

Case presentation A 59-year-old male complained of a sudden decrease in visual acuity of the left eye after
straining on the toilet for 2 weeks. Best-corrected visual acuity (BCVA) of the left eye was counting fingers at 30 cm.
Dilated fundus imaging revealed multiple preretinal hemorrhages involving the fovea. Optical coherence tomography
(OCT) revealed a dome-shaped elevated lesion with a hyperreflective surface and hyporeflective area underneath.
After 6 weeks of observation, the preretinal hemorrhages were almost completely absorbed, and visual acuity of the
left eye improved to 0.06. However, OCT revealed an FTMH. After 12 weeks, no improvement in visual acuity was
observed, and the macular hole did not close spontaneously. The patient underwent vitrectomy with indocyanine
green-assisted internal limiting membrane peeling and gas tamponade. One month postoperatively, closed macular
hole was confirmed using OCT, and the BCVA improved to 0.4.

Conclusions FTMH associated with Valsalva retinopathy is rare, and its underlying mechanism requires further
investigation. Surgical intervention can achieve closure of the FTMH and lead to improvement in visual acuity.

Background

Valsalva retinopathy was first described in 1972 by Duane
[1], and it is known to occur because of a sudden increase
in intrathoracic pressure or intra-abdominal pressure
during a Valsalva maneuver, such as strenuous exercise,
vomiting, coughing, nose blowing, childbirth, or sexual
activity. The Valsalva maneuver leads to an elevation in
intraocular venous pressure, resulting in rupture of the
retinal capillaries [2—4]. Valsalva retinopathy can result
in hemorrhage in any layer of the retina or vitreoretinal
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space. Hemorrhages involving the macular area can lead
to sudden and severe decreases in visual acuity. The prog-
nosis of Valsalva retinopathy is generally favorable, with
spontaneous resolution of hemorrhage without treat-
ment in most cases, although it may take several weeks
to months.

Valsalva retinopathy is a relatively common condition;
however, full-thickness macular hole (FTMH) associated
with Valsalva retinopathy has rarely been reported [5, 6].
Herein, we report a case of surgically treated FTMH sec-
ondary to Valsalva retinopathy and review the relevant
literature.
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Fig. 1 Fundus photograph and optical coherence tomography (OCT) image of the left eye at the initial visit. A Fundus photography demonstrates
multiple preretinal hemorrhages involving the fovea; B OCT shows a dome-shaped elevated lesion with a hyperreflective surface and hyporeflective area

below it

Fig. 2 Fundus photograph and OCT image 6 weeks after the initial visit. A After 6 weeks of observation, dilated funduscopic examination shows remark-
able absorption of the hemorrhage; B OCT shows a full-thickness macular hole, with retinal edema on either side of the hole

Case presentation
A 59-year-old male complained of a sudden decrease in
visual acuity of his left eye after straining on the toilet for
2 weeks. His medical history was unremarkable, except
for well-controlled dyslipidemia. At presentation, vital
signs, including blood pressure, pulse rate, and body tem-
perature, were within normal limits, and no remarkable
findings were noted on physical examination. Best cor-
rected visual acuity (BCVA) of the right eye was 20/20
and that of the left eye was counting fingers at 30 cm.
The intraocular pressure was normal in both eyes, and
the findings of the anterior segment examinations were
unremarkable. Dilated fundus imaging revealed multiple
preretinal hemorrhages involving the fovea (Fig. 1A).
Swept-source optical coherence tomography (OCT)
revealed a dome-shaped elevated lesion with a hyperre-
flective surface and hyporeflective area below it (Fig. 1B).
Fundus fluorescein angiography revealed masking
due to hemorrhage; however, no other retinal vascu-
lar pathology was observed. The blood test results were
normal. Valsalva retinopathy was diagnosed, and various
treatment options, including observation, Nd: YAG laser
membranotomy, and vitrectomy, were discussed with the
patient. The patient preferred to undergo observation.
After 6 weeks of observation, the fundus examination
showed significant improvement in the multiple prereti-
nal hemorrhages, although a small amount of hemorrhage

remained in the macular area (Fig. 2A). The BCVA of
the left eye improved slightly to 20/320. OCT revealed an
FTMH filled with an unresolved hemorrhage in the macular
area and retinal edema on either side of the hole (Fig. 2B).
After an additional 4 weeks of follow-up, although complete
resolution of the hemorrhage was observed, no improve-
ment in visual acuity was observed. OCT revealed that the
internal limiting membrane (ILM) on top of macular hole
was still attached; however, neither an epiretinal membrane
nor posterior vitreous detachment (PVD) was observed
(Fig. 3A). After 8 weeks of no improvement in visual acu-
ity, the macular hole persisted, although retinal edema on
either side of the hole appeared to decrease (Fig. 3B). Sub-
sequently, vitrectomy with ILM peeling and intraocular gas
tamponade were planned.

A vitrectomy was performed under general anesthe-
sia using 25-gauge, 3-port pars plana technique (Con-
stellation; Alcon Surgical, Fort Worth, TX, USA). After
inducing PVD and removing the vitreous, the ILM was
stained with 0.05% indocyanine green (Diagnogreen;
Daiichi Sankyo, Tokyo, Japan) above the macula, fol-
lowed by lavage. The ILM was peeled off centripetally,
approximately 3 disc diameters around the macular hole.
This was followed by fluid-air exchange and intraocular
gas tamponade using perfluoropropane (C;Fg, 10%). The
patient was instructed to maintain a face-down position
for 7 days postoperatively.
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Fig. 3 Consecutive OCT images 10 weeks after the initial visit, 18 weeks after the initial visit, and postoperatively. A The hemorrhage is completely re-
solved without closure of the macular hole. OCT demonstrates that the internal limiting membrane on the top of the macular hole is still attached; B After
8 weeks of observation, retinal edema on either side of the hole appears to decrease. However, the macular hole persists; C Four weeks after vitrectomy,
macular hole is closed

Four weeks after vitrectomy, the macular hole was docu-  Discussion and conclusions
mented to have closed, with reconstitution of the foveal In most cases of Valsalva retinopathy, hemorrhage may
architecture (Fig. 3C). The BCVA of the left eye improved be self-limiting, and conservative treatment is widely
to 20/50. used. However, slowly resolving hemorrhages may lead
to the formation of an epiretinal membrane as well as
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toxic damage to the retina due to exposure to hemoglo-
bin, iron, and hemosiderin [7-9]. In some circumstances,
treatment with Nd: YAG laser or vitrectomy provides
rapid visual recovery [10-12]. Although these treatment
modalities are generally considered effective and safe
[13], there have been some reports of the development of
macular hole following procedures for Valsalva retinopa-
thy [10, 14-16]. However, reports of FTMH associated
with untreated Valsalva retinopathy are rare, and to the
best of our knowledge, there have been no reports of sur-
gical treatment for such cases.

Kim et al. [14]reported a macular hole after vitrectomy for
Valsalva retinopathy. In addition, Ulbig et al. [10]reported a
macular hole identified after Nd: YAG laser treatment for
Valsalva retinopathy that drained a premacular subhyaloid
hemorrhage into the vitreous. However, in this case, the
FTMH developed spontaneously without any invasive treat-
ment. Initially, owing to the presence of a large amount of
hemorrhage in the macular area, the FTMH could not be
directly visualized on OCT. Therefore, it is unclear whether
the FTMH was present from the onset or developed sec-
ondarily during the resolution of premacular hemorrhage.
Although the mechanism underlying FTMH formation in
Valsalva retinopathy is not fully understood, several plau-
sible mechanisms have been proposed. First, FTMH could
have been induced directly by a substantial amount of hem-
orrhage originating from the intraretinal or subretinal layer
and breaking through the neurosensory layers. In Valsalva
retinopathy, retinal hemorrhage is commonly caused by the
rupture of superficial capillaries, resulting in a hemorrhage
beneath the posterior hyaloid membrane or ILM. How-
ever, in a retrospective study of 58 eyes, the hemorrhage
was reported to be located in the intraretinal and subretinal
layers in 32.7% and 13.4% of cases, respectively [3]. Second,
tangential traction of the macula may have been exerted
by the partially detached ILM following the premacular
hemorrhage. Tian et al. [5]reported a case of Valsalva reti-
nopathy associated with a macular hole, in which an initial
lamellar macular hole progressed to an FTMH 1 week after
observation. In that report, Nd: YAG laser membranotomy
was performed, and spontaneous closure of the macular
hole was observed 12 weeks after treatment. Therefore,
if the Nd: YAG laser had been applied early in the present
case, the sub-ILM hemorrhage may have been absorbed
rapidly, leading to early relief of ILM tension and potentially
preventing the formation of the macular hole. Third, a large
preretinal hemorrhage may have exerted considerable phys-
ical pressure on the macular area, resulting in structural
damage. Moreover, the toxic effect of dissolved hemoglo-
bin resulting from long-standing contact between the blood
and retina could have caused further retinal damage. Lastly,
FTMH formation might be the result of PVD caused by a
Valsalva retinopathy-induced premacular hemorrhage and
the associated anteroposterior traction at the vitreofoveal
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interface. However, given that the intraoperative findings
confirmed the absence of PVD in the present case, it is
unlikely that PVD contributed to the formation of FTMH.

Xie et al. [6]reported a case of FTMH associated with
Valsalva retinopathy. In their report, the macular hole
was detected using OCT 3 months after the onset, and
on OCT, the ILM appeared to remain attached over the
macular hole, similar to the findings in our case. How-
ever, in contrast to this case, the visual acuity improved
from counting fingers to 20/160 after 3 months of obser-
vation and reached 20/25 by 9 months after onset. With
no complaints of metamorphopsia, the macular hole was
observed without treatment 17 months after onset. The
authors suggested the possibility of paracentral eccentric
fixation near the fovea as a potential explanation for the
improvement in visual acuity despite the persistence of
the macular hole. They also proposed that the macular
hole in their case represented an outer retinal lamellar
macular hole rather than an FTMH. However, according
to the International Vitreomacular Traction Study Group
classification, lamellar macular hole can be distinguished
from FTMH on OCT by the presence of intact photore-
ceptors at the base [17]. Therefore, the OCT findings in
their case were consistent with those of an FTMH.

Although Nd: YAG laser membranotomy or vitrectomy
has the advantage of achieving rapid visual recovery, it has
potential risks of complications, such as macular holes,
epiretinal membranes, and retinal detachment [3, 18, 19].
Accordingly, Rohowetz et al. [3]suggested that observation
is appropriate for most patients with Valsalva retinopathy,
whereas vitrectomy may be indicated for cases that require
prompt resolution of the hemorrhage. However, in cases
of FTMH associated with Valsalva retinopathy and limited
visual recovery, early intervention, such as Nd: YAG laser
membranotomy or vitrectomy, is crucial for preventing
irreversible retinal damage. Furthermore, given the poten-
tial risk of FTMH development in Valsalva retinopathy,
close monitoring is essential for the timely detection of its
occurrence. If there is no improvement in visual acuity or
spontaneous anatomical closure, early consideration of the
appropriate treatment is warranted.

In summary, this is the first report on the surgical treat-
ment of FTMH associated with Valsalva retinopathy.
Careful evaluation with OCT is essential not only at the
time of diagnosis of Valsalva retinopathy but also during
the absorption of preretinal hemorrhage to detect any
associated macular hole. Surgical treatment can achieve
closure of the macular hole along with improvement in
visual acuity. However, further studies are required to
determine the optimal timing of surgery.

Abbreviations

FTMH  Full-thickness macular hole
BCVA Best corrected visual acuity
oCT Optical coherence tomography
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ILM Internal limiting membrane
PVD Posterior vitreous detachment
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