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Purtscher-like retinopathy and
paracentral acute middle
maculopathy associated with
Improper antihypertensive drug
use: a case report

Yang Meng®, Abdulla Sawut!, Miao Tian, Ying Li?, Liwei Cai?,
Di Xiao?, Zuohuizi Yi** and Changzheng Chen'*

!Eye Center, Renmin Hospital of Wuhan University, Wuhan, China, *Physical Examination Center,
Renmin Hospital of Wuhan University, Wuhan, China

Background: Purtscher-like retinopathy (PLR) is a rare retinal microangiopathy
with unclear pathogenesis. Paracentral acute middle maculopathy (PAMM) is an
optical coherence tomography (OCT) sign proposed in recent years, which is
characterized by infarction of the middle layer of the retina. This article reported
a rare case of PRL and PAMM probably related to improper antihypertensive
drug use in a middle-aged male.

Case presentation: A 49-year-old man presented with a complaint of sudden-
onset vision loss and paracentral scotomas in the right eye for approximately
1week. At presentation, the best-corrected visual acuity (BCVA) was 20/63 OD
and 20/20 OS. Fundus examination showed multiple cotton-wool spots and
Purtscher flecken in the posterior segment of the right eye. OCT revealed hyper-
reflectivities in the inner nuclear layer (INL), consistent with PAMM. En face OCT
showed PAMM'’s characteristic “fern-like” perivenular changes. Fluorescein
angiography demonstrated prolonged arm-to-retina time, delayed artery and
venous filling, and hypofluorescence corresponding to cotton-wool spots.
Examinations of the left eye were unremarkable. Many imaging and laboratory
tests were performed to detect the possible cause of PLR and PAMM, but no
possible explanation was found except improper antinypertensive drug use.
The patient was recommended to stop his antihypertensive medication, and
prescribed other systemic medicines, including oral prednisolone (40 mg q.d.
with gradualtapering), oral cobalamin (0.5 mg t.i.d.), and subcutaneous injections
of compound anisodine (2.0 mL g.d.) beside the superficial temporal artery. Two
weeks after onset, his BCVA improved to 20/25 in the right eye. During follow-
ups, his BCVA recovered to 20/20, accompanied by the regression of fundus
lesions. The patient reported no treatment-related adverse effects.

Conclusion: This is the first reported case of PLR and PAMM following improper
antihypertensive drug use. Our report expands our understanding of the etiology
and pathophysiology of PLR and PAMM. We also stress the importance of proper
application of medications in clinical practice.

KEYWORDS

Purtscher-like retinopathy, paracentral acute middle maculopathy, hypotension,
vision loss, case report, review
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1 Introduction

Purtscher’s retinopathy, also known as retinal teletraumatism or
traumatic retinal angiopathy, is a rare retinal microangiopathy. It was
first described by Austrian ophthalmologist Otmar Purtscher in 1910
(1). He described a man who experienced bilateral vision loss after
falling off a tree onto his head. Under the ophthalmoscope, Purtscher
noticed a series of fundus abnormalities in the patient, including
multiple retinal hemorrhages and retinal whitening (Purtscher
flecken) in the posterior poles (1). Consequently, the term “Purtscher
retinopathy” emerged to describe similar ocular findings triggered by
severe traumas, especially traffic accidents with crush injuries (2-4).
Nevertheless, it is noteworthy that some patients may present with
characteristic fundus changes of Purtscher retinopathy without a
history of preceding traumatic events. This distinction gave rise to the
term “Purtscher-like retinopathy (PLR),” which is used to describe
similar retinopathies that occur in the absence of traumas (2).

Reported triggers of PLR include systemic lupus erythematosus
(SLE), HELLP syndrome (hemolysis, elevated liver enzymes, and low
platelet count syndrome), acute pancreatitis, dermatomyositis,
COVID-19, breast filler injection, and others (5-10). Patients with
Purtscher’s retinopathy and PLR typically experience acute unilateral
or bilateral vision loss within 1 to 2 days after the onset of triggering
events (2). Common fundus abnormalities comprise cotton-wool
spots, Purtscher flecken, and retinal hemorrhages (3). Besides, optic
disk swelling and a pseudo-cherry red spot in the macula may also
be seen (4). The cotton-wool spots (soft exudates) are due to the
localized infarcts of the retinal nerve fiber layer (RNFL). The Purtscher
flecken is more characteristic, appearing as multiple, pleomorphic,
and clearly demarcated areas of inner retinal whitening between the
arteries and veins. Retinal hemorrhages are usually mild and may not
exist in some patients. If the fovea is encircled by the whitening retina,
a pseudo-cherry red spot becomes visible, mimicking the cherry red
spot seen in central retinal artery occlusion (11).

Paracentral acute middle maculopathy (PAMM) is an optical
coherence tomography (OCT) sign that is characterized by hyper-
reflective changes (i.e., infarction) of the middle layer of the retina
(12). PAMM can be caused by local retinal vascular diseases (mostly
vascular occlusive disorders), systemic diseases (e.g., sickle cell disease
and hypercoagulable conditions), or surgical procedures (ocular and
systemic) (12).

As far as we know, there are no reported cases of PLR and PAMM
resulting from improper use of antihypertensive medication. In this
report, we present a unique case of acute-onset unilateral PLR and
PAMM caused by improper administration of antihypertensive drugs
in a middle-aged man.

2 Case presentation

A 49-year-old man was referred to our hospital with a complaint
of sudden-onset vision loss and paracentral scotomas in the right eye,
which persisted for approximately 1week. The patient reported no
history of trauma, surgery, ocular diseases, or familial disorders. His
only remarkable past medical history was hypertension of
approximately 2 years.

At presentation, the best-corrected visual acuity (BCVA) was
20/63 in the right eye and 20/20 in the left eye. Intraocular pressure
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was normal for both eyes. The anterior segments were normal except
slight lens opacity in both eyes. Fundus examination revealed several
scattered cotton-wool spots, multiple focal retinal whitening in the
posterior retina in the right eye (Figure 1A), and a unremarkable
finding in the left eye (Figure 1B). Fundus fluorescein angiography
(FFA) revealed a prolonged arm-to-retina time, delayed artery and
venous filling, and subtle hypofluorescence corresponding to the
cotton-wool spots (Figures 1C,D). Autofluorescence (AF) showed
macular hypo-AF and blockages of cotton-wool spots near the
superotemporal and inferotemporal vascular arcades (Figure 2A). On
MultiColor imaging, a pseudo-cherry red spot was seen (Figure 2B).
Spectral-domain OCT revealed several isolated hyper-reflective bands
involving the middle retina (from outer plexiform layer through inner
plexiform layer) of the macula with fovea spared (Figure 2C).
Additionally, OCT clearly identified the cotton-wool spots as RNFL
swellings (Figure 2D). Further optical coherence tomography
angiography (OCTA) examination showed a remarkable reduction in
the blood flow of the superficial lab of the right eye in comparison
with the left eye (Figure 3). Notably, PAMM’s characteristic “fern-like”
perivenular changes were visibly captured in the deep lab of En face
OCT (Figure 3).

Based on the patients clinical presentations and ophthalmic
examinations, a diagnosis of PLR and PAMM was made. Since both
PLR and PAMM can be caused by systemic diseases, detailed systemic
examinations were performed for the patient. Many imaging and
laboratory tests were performed to detect the possible cause of PLR
and PAMM, but no possible explanation was found. According to the
patient’s condition, oral glucocorticoids (prednisolone; 40 mg q.d.
with a gradual tapering schedule) and cobalamin (0.5 mg t.i.d.) were
administered. Simultaneously, the patient underwent subcutaneous
injections of compound anisodine, beside the superficial temporal
artery (2.0mL q.d.). The patient weighed 75kg at the time
of treatment.

While we were still searching for the cause of our patient’s vision
loss, a particular manifestation of his caught our attention. The patient
stated that over the past few weeks, he had frequently experienced
transient dizziness and bilateral blurred vision. These symptoms could
occur multiple times a day, often triggered by suddenly standing up
after extended periods of sitting or squatting, and would quickly
resolve. He assumed these were common occurrences for someone of
his age. However, on this occasion, following a prolonged toilet squat,
his vision did not recover as it had previously. We promptly measured
his blood pressure, revealing a resting rate of only 98/70 mmHg.
Further inquiry revealed that 2months prior, without consulting a
doctor, he had switched his blood pressure medication from
benazepril (5mg q.d.) to a compound formula (amlodipine
5mg+benazepril 10mg q.d.). It was after this change that he began
experiencing recurrent transient dizziness and vision loss.
We recognized that his previous symptoms could be due to postural
hypotension (orthostatic hypotension). With close monitoring of the
patient’s blood pressure, the patient was recommended to stop his
antihypertensive medication. Surprisingly, even after 3 days without
the medication, the patient’s resting blood pressure remained within
the range of 110-135/75-90 mmHg. Referring to the NICE (National
Institute for Health and Care Excellence) guidelines, his blood
pressure levels did not seem to meet the criteria for being classified as
“high blood pressure” (13). We proceeded with the patient’s treatment
using prednisolone, cobalamin, and compound anisodine. One week
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FIGURE 1

6min 52s

Baseline fundus photography and FFA examinations. There were multiple cotton-wool spots and retinal whitening in the posterior pole of the right eye
(A), and these abnormalities can be seen more clearly in color fundus photography (inset). The left fundus was unremarkable (B). The early phase FFA
(C) showed prolonged arm-to-retina time (around 30s), delayed artery and venous filling, and scattered hypofluorescence due to cotton-wool spots.
The hypofluorescence persisted till the late phase (D). FFA: fundus fluorescein angiography.

after his initial presentation (2 weeks after onset), his BCVA improved
to 20/25 in the right eye.

Three weeks after the patient’s initial vision loss, the BCVA
remained stable. Fundus photography revealed partial absorption of
the cotton-wool spots and Purtscher flecken (Figure 4). Over this
period, several measurements of the patient’s resting blood pressure
were within the normal range without any antihypertensive drug use,
and his symptoms of postural hypotension did not recur. Thus, the
final diagnosis of our patient was PLR and PAMM related to improper
antihypertensive drug use. Oral prednisolone was stopped, whereas
the use of compound anisodine and cobalamin were stopped at
4weeks and 3months after onset, respectively. The patient did not
report any treatment-related adverse effects.

During the four-month follow-up period, the patients BCVA fully
recovered to 20/20. The fundus cotton-wool spots and Purtscher
flecken completely resolved, while the PAMM-associated INL
hyperreflective structures gave way to INL atrophy (Figure 4). The
“fern-like” changes gradually disappeared on En face OCT,
blood
(Supplementary Figure 1). Despite reporting the presence of small

accompanied by  improved  retinal perfusion
paracentral relative scotomas, the patient expressed high satisfaction
with the treatment effect. Additionally, we referred the patient to the
cardiology department for cardiovascular health status assessment.

The patient was diagnosed with “high-normal blood pressure,”
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according to the 2020 International Society of Hypertension Global
Hypertension Practice Guidelines (14). He received recommendations
for lifestyle adjustments to naturally lower his blood pressure.

3 Discussion

To our knowledge, this is the first reported case of PLR and
PAMM possibly related to improper anti-hypertensive drug use.
Although the patient did not present until 1 week after onset, the
typical features of PLR, i.e., cotton wool spots and Purtscher flecken,
could be identified in the posterior pole of the right eye. OCT B scan
and En face OCT showed band-like INL hyper-reflectivities and fern-
like” perivenular changes, respectively, both of which are characteristic
of PAMM.

We postulate that, since the doses of the antihypertensive drug
he had previously taken were small (benazepril 5mg), he did not
exhibit symptoms of orthostatic hypotension (i.e., insufficient blood
supply to the brain and eyes). However, the patient switched his
medication to a more potent combination of antihypertensive
medication (amlodipine 5 mg+ benazepril 10 mg) without a blood
pressure assessment. It was since then that patients began to
experience frequent symptoms of blurry vision and dizziness upon
standing. Fluorescein showed a

angiography prolonged
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FIGURE 2

nerve fiber layer.

Baseline AF, MultiColor, and OCT examinations. There were macular hypo-AF and blockages of cotton-wool spots on AF, and the details could

be better seen in the 30° image (A). A pseudo-cherry red spot could be seen against the whitening macula on MultiColor imaging (B). OCT across the
fovea showed INL hyper-reflectivities, consistent with PAMM (C). RNFL infarctions and swellings were also noticed, consistent with cotton-wool spots
(D). AF, autofluorescence; OCT, optical coherence tomography; INL, inner nuclear layer; PAMM, paracentral acute middle maculopathy; RNFL, retinal

arm-to-retina time as well as delayed artery and venous filling. In
addition, orthostatic hypotension did not recur after the patient
stopped taking antihypertensive medications, and his blood
pressure did not meet the criteria for hypertension. Therefore, it is
very likely that his PLR and PAMM were caused by insufficient
blood supply to the eye due to inappropriate use of
antihypertensive drugs.

The pathogenesis of Purtscher and Purtscher-like retinopathies
has not been fully understood. In the initial report, Purtscher
hypothesized that the retinal changes were due to a sudden increase
in intracranial pressure resulting in lymphatic extravasation of
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retinal blood vessels (2). Since then, a wide variety of mechanisms
have been proposed. For instance, in patients suffering from
traumatic injuries, Purtscher retinopathy is believed to be caused
by microembolization of fat released from damaged tissue into the
systemic circulation, as well as vasculitis triggered by free fatty
acids and lipase (15-17). In cases who developed Purtscher flecken
due to asphyxia, weight-lifting, chest compression, and battered
baby syndrome (also known as shaken baby syndrome), impaired
venous return and acute expansion of retinal veins are thought to
be responsible for the retinal changes (2, 18). In pancreatitis-
induced PLR, the release of activated proteases is thought to be the
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FIGURE 3

Baseline 3 x 3mm OCTA examination. OCTA showed reduce in the blood flow of both the superficial and deep labs of the right eye. The “fern-like"
perivenular changes were shown on deep lab En face OCT, consistent with PAMM. Note the shadowing caused by the cotton-wool spots in the right
eye. OCTA, optical coherence tomography angiography; OCT, optical coherence tomography; PAMM, paracentral acute middle maculopathy.

culprit (19). Besides, it has been suggested that in SLE, complement
activation, lymphocyte adhesion, and vasculitis-related endothelial
damage could result in retinal arteriolar microembolization,
thereby causing PLR (20).

Drug use as a potential trigger for PLR has attracted increasing
attention. Reported possible triggers of PLR include dupilumab
treatment for atopic dermatitis, gemcitabine therapy for lung cancer,
drug-induced hypersensitivity syndrome, antineoplastic therapy for
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Hodgkin'’s lymphoma, hyaluronic filler injection for facial and breast
augmentation, and peribulbar/retrobulbar anesthesia before ocular
surgeries (10, 21-27). However, it should be noted that since PLR is a
rare disease, the aforementioned triggers were mainly reported in
sporadic case studies, and their role in inducing PLR still requires
further investigation.

Here, our case provided a new idea for the mechanism of
PLR. Specifically, low blood pressure caused insufficient brain and
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FIGURE 4

OCT, optical coherence tomography; BCVA, best-corrected visual acuity.

T e TR
- -

Fundus photography and OCT examinations during follow-up. First row: fundus photographs, with corresponding examination times (from onset) and
BCVA in the upper left corner. Second row: OCT scan 1 at the corresponding time points. Third row: OCT scan 2 at the corresponding time points.

ocular blood supply in our patient. The former was responsible for his
dizziness, whereas the latter caused the multi-level retinal ischemia
and infarctions, manifesting as cotton-wool spots and PAMM. Cotton-
wool spots are ischemic signs on the superficial retina, which are
believed to be associated with many systemic diseases that affect blood
vessels, such as diabetes and hypertension (28). PAMM is also a
manifestation of retinal ischemia in the deep vascular complex (i.e.,
the intermediate capillary plexus and deep capillary plexus) (12, 29).
The simultaneous occurrence of cotton-wool spots, PAMM, and PLR
in this patient also indicates, at least to some extent, that his ocular
manifestations were caused by ocular ischemia (hypoperfusion).

An interesting finding is that although Purtscher’s retinopathy and
PLR usually affect both eyes, unilateral involvement is not uncommon
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(30-32). One possible explanation is that there may be potential
asymmetry in Purtscher’s retinopathy and PLR (33). This could
explain why some patients only have unilateral involvement and why
the severity of the disease may vary between both eyes even in patients
with  bilateral
further investigation.

involvement. However, this theory needs

In summary, we have presented a rare case of PLR and PAMM
following improper antihypertensive drug use. The patient
recovered well after treatment. This report broadens our
comprehension of the etiology and pathophysiology underlying
PLR and PAMM. Furthermore, this case underscores the
importance of medications in

of proper application

clinical practice.
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