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Abstract

Posterior reversible encephalopathy syndrome (PRES)
is a rare cause of temporary postoperative visual loss
(POVL) after spinal deformity surgery. We report on 2
patients diagnosed with PRES after spinal deformity
surgery, who were closely examined postoperatively.
A 78-year-old woman with severe disability due to de-
generative lumbar spondylosis after laminectomy was
treated with transpsoas lumbar interbody fusion from
L1 to L4 and posterior spinal fusion from T10 to pelvis.
She developed confusion and bilateral visual'loss on
postoperative day 7. A second patient, a 51-year-old
woman with progressive pain and decompénsation
caused by adult scoliosis, was treated with posterior
spinal fusion from T3 to pelvis and interbody fusion
from L4 to S1 via a presacral interbody fusion ap-
proach. She developed bilateral visual loss on.post-
operative, day 15. Both patients achieved a'complete
recovery of their vision after medical management of
PRES. Timely diagnosis of PRES and promptinterven-
tion allow for a'geod patient prognosisand complete
recovery of eyesight.

athy syndrome (PRES) exhibits a wide clinical spectrum

and is definitively diagnosed through computed tomog-
raphy (CT) and/or magnetic resonance imaging (MRI) studies
of the brain.' Clinical presentation may include a spectrum
of symptoms, including nausea, emesis, seizures, visual loss,
paralysis, and headaches.”* The most common imaging find-
ing of PRES is bilateral foci of vasogenic edema located in the
parieto-occipital white matter.”® Other areas of the brain are
frequently affected as well, with the frontal and temporal lobes
and the basal or cortical ganglia showing signs of distinctly
noncytotoxic edema in 12.5% to 54.2% of all cases.* With
the symptom of visual loss being present in 20% to 62.5% of
patients with PRES, the syndrome constitutes a rare potential

F irst described in 1996, posterior reversible encephalop-

cause for postoperative visual loss (POVL) after spinal surgery,
which has a generally good prognosis because most patients
will completely regain their eyesight.**

We present a unique account of 2 patients who underwent
extensive spinal surgery and received a timely diagnosis and
treatment of PRES at a single institution. We aim to elucidate
the difference in clinical and radiographic presentation of PRES
in relation to other known causes of POVL after spinal surgery.
The patients provided written informed consent for print and
electronic publication of these case reports.

Cage Reports
Case 1
Clinical Presentation. A 78-year-old woman presented to the
outpatient clinic with disability due to severe lower back
pain. Her surgical history
was significant for breast
lumpectomy andcataract
excision. Her medical his-
tory was significant for hy-
pertension, obesity (body:
mass index, 31.5), hyper-
cholesterolemia, emphy-
sema, and anemia. She had
undergone spinal surgery,
specifically laminecto-
mies from L2 to SI. The
radiographic examination
showed degenerative tho-
racolumbar scoliosis with
severe spondylosis, disc
space collapse, and anky-
losis of L4-L5 (Figure 1).
Operative Procedure.
The patient underwent
transpsoas lumbar inter-
body fusion (XLIF, Nu-
Vasive) from L1 to L4 and
posterior spinal fusion

Figure 1. Case 1=Preoperative
radiograph showing degenerative
thoracolumbar.scoliosis.
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from T10 to pelvis (Expedium, Depuy Synthes) (Figure 2). Op-
erative time was 553 minutes; estimated blood loss was 2000 mL
due to intraoperative coagulopathy (platelets, 40,000/uL) near
the end of the posterior portion of the procedure. Intraoperative
hypotension was treated by volume resuscitation and transient
use of vasopressor agents. She was transfused with 1700 mL
of blood, 150 mL of saline solution, and 420 mL of Lactated
Ringer’s solution. No intraoperative complications occurred.
The patient was extubated uneventfully on postoperative day 1
and was at baseline neurologically with no visual disturbances.

Development and Diagnosis of PRES. The patient made sig-
nificant progress with physical therapy and developed episodes
of hypertension at night on postoperative days 4 to 6. Her mean
peak systolic blood pressure was 180 mm Hg. This improved
after oral beta-blocker therapy. On postoperative day 6, the
patient was ambulating with physical therapy and the aid of
a walker. She was found to be neurologically intact, was rest-
ing comfortable in a chair reading a book, and was cleared
for transfer to a rehabilitation facility the next day. During
the morning on postoperative day 7, she developed confusion
and visual loss. The patient reported blurry vision followed
by complete bilateral painless loss of vision aside from mild
light perception. She was unable to identify any objects. She
had extinction to double simultaneous stimuli and'evidence
of agraphesthesia in the left hand. Her neurologic examina-
tion was otherwise at baseline. Upon emergentimaging, head
CT showed bilateral symmetric areas of hypodensity involv-
ing the cortical and subcortical white matter of both occipital
lobes (Figure 3). MRI showed extensive bilateral cortical and
subcortical signalshyperintensity involving the parietal and
occipital lobes (Figure 4). No evidence of petechial or lobar
hemorrhage was found.

Treatment and Clinical Course. The patient was,transferred
to the neurology intensive care unit for neurologic monitoring.
She was treated aggressively for recurrent hypertensive episodes.
Twenty-four hours after initial blood pressure optimization ther-
apy, she partially recovered her eyesight. She exhibited complete
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Figure 2. Case 1—Postopera-
tive radiograph showing spinal

fusion from T10 to pelvis. lobes.
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Figure 3. Case 1—Computed tomography scan
showing bilateral hypodensity of the occipital
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recovery after 48 hours. The patient was discharged to a reha-
bilitation facility in stable condition on postoperative day 11.

Case 2

Clinical Presentation. A 51-year-old woman presented to the
outpatient clinic with progressive low back pain and decom-
pensation due to degenerative adult scoliosis. Her surgical
history was significant for an uneventful Caesarean section.
Her medical history was significant for borderline hyperten-
sion and obesity (body mass index, 34.4). The radiographic
examination showed an S-shaped thoracolumbar curve from
T4 to L4 (Figure 5).

Operative Procedure. After discussions about the risks
and benefits of the procedure, the patient underwent poste-
rior spinal fusion from T3 to pelvis (Mesa, K2M) and inter-
body fusion from L4 to SI via a presacral approach using the
AxialIF system (TranS1) (Figure 6). The operation spanned
507 minutes. The patient lost approximately 2200 mL of
blood. She was transfused with 1690 mL of blood, 1250 mL
of Lactated Ringer’s solution, and 1 unit (50 mL) of albumin.
No intraoperative complications occurred.

Development and Diagnosis of PRES. The patient was am-
bulatory with physical therapy and a walker on postoperative
day . Her albumin levels were noted to be decreased post-
operatively (28 mg/mL; normal, >35 mg/mL). She developed
intermittent hypertensive episodes and experienced transient
peripheral vision loss. After her ophthalmologic symptoms
cleared, she was discharged and transferred to a rehabilitation
facility on postoperative day 9. Eleven days later, the patient was
emergently readmitted for ardeep,spinerwound infection after
an onset of wound swelling and fever. She underwentirrigation
and débridement of the spine wound with/an estimated blood
loss of 400 mL. Thespatient continued to have fevers and was
placed on ciprofloxacin and vancomycin, which was changed
to levofloxacin on postoperative day 5. Elevated creatinine was
noted, and the patient was diagnosed with acute renal failure.
On postoperative day 7, oxacillin therapy was commenced.

Figure 4. Case 1—Magnetic resonance imaging
showing bilateral hyperintensity of the parietal
and occipital lobes.
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After her cultures grew methicillin-resistant Staphylococcus au-
reus, a peripherally inserted central catheter line was placed on
postoperative day 9. As a result of nausea and constipation, the
patient received feeding tubes on postoperative day 11. Addi-
tionally, she was diagnosed with a pleural effusion on postop-
erative day 14. Although her creatinine levels were decreasing,
she continued to experience intermittent hypertensive episodes
with a mean peak systolic blood pressure of 148 mm Hg. On
postoperative day 15, she had a seizure and again developed
visual loss. The patient was lethargic and followed only simple
commands. She moved all extremities and withdrew sym-
metrically to noxious stimuli. Upon emergent imaging, head
CT showed posterior subcortical white matter hypodensity
within the occipital and parietal lobes bilaterally (Figure 7).
MRI showed focal regions of symmetric hemispheric edema
involving the parietal and occipital lobes in a predominantly
subcortical white-matter distribution. Additionally, extensive
involvement of the splenium and of the corpus callosum, left
greater than right, was observed (Figure 8).

Treatment and Clinical Course. The patient was transferred to
the intensive care unit for neuromonitoring. Her hypokalemia
and hypertension were treated aggressively to normalize her
potassium levels and blood pressure. Her oxacillin therapy
was changed to daptomycin. On postoperative day 17, the pa-
tient was transferred to another institution for further medical
management after achieving full recovery of her eyesight after
electrolyte and blood pressure corrections.

Discussion

Posteriomzeversiblerencephalopathy syndrome issa'rare but
frequently devastating complication of spinal surgery, with an
estimated incidence of 0.094% to 0:2%."8 Pediatric patients, as
well as patients undergoing deformity correctionsurgery and
posterior lumbar fusion, which necessitate prone position-
ing, have a significantly increased risk of POVL after spinal

Figure 5. Case 2—Preop-
erative radiograph showing
degenerative thoracolumbar
scoliosis.

Figure 6. Case 2—Postopera-
tive radiograph showing spinal
fusion from T3 to pelvis.
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surgery.’ There are several causes of POVL after spinal surgery,
each with a unique pathophysiology, clinical presentation,
and prognosis.

The most common cause of POVL, accounting for 89% of
all cases, is ischemic neuropathy.'® Ischemic neuropathy refers
to a hypoperfusion or infarction of the anterior or posterior
portion of the optic nerve and presents as painless bilateral
vision loss or complete blindness on waking from the surgi-
cal procedure." Risk factors associated with anterior ischemic
neuropathy are primarily diabetes mellitus, prone positioning,
nocturnal hypotension, and blood loss." Posterior ischemic
neuropathy has been most strongly correlated with anemia and
hypotension.'” The exact etiology of this complication has not
been established, although the prognosis is generally unfavor-
able, with most vision loss being permanent.'*?

Another potential cause of POVL after spinal surgery is reti-
nal artery occlusion. It is most commonly observed in patients
who were improperly positioned, resulting in compression of
an orbit on the surface of the headrest or the operating table.”
Retinal artery occlusion characteristically presents as an irre-
versible unilateral complete loss of vision with a red spot on
the macula and an afferent pupillary defect.'

Cortical blindness, another possible common cause of
POVL, results\from the hypoperfusion of the occipital cortex
and has a slightly better prognosis. Cortical blindness generally
results from an embolic event that can be visualized through
neuroimaging and may be unilateral or bilateral, ranging from
mild peripheral vision loss to complete blindness."

Posterior reversible encephalopathy syndrome, the cause
of POVL diagnosedyin the 2spatients insthisycasexeport s a
neurologic syndrome that differs significantly in its clinical
presentation and pathophysiology from themore well-known
etiologies. The preeise pathophysiologic mechanism of the
syndrome is yet to be elucidated. One theory revolves around
the failure of cerebral vascular autoregulation. It postulates
that intracerebellar hypertension leads to the extravasation
of proteins and fluid, resulting in the characteristic vasogenic

Figure 8. Case 2—Magnetic
resonance imaging showing
bilateral focal edema within
the parietal and occipital
lobes, the splenium, and the
corpus callosum.

Figure 7. Case 2—Computed
tomography scan showing
bilateral hypodensity of the
parietal and occipital lobes.
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edema.'®"” The other equally discussed theory postulates that
cerebellar vasospasm and subsequent hypoperfusion leading to
cellular hypoxemia and ischemia may be responsible.'®*’ Pos-
terior reversible encephalopathy syndrome has been reported
with increasing frequency, particularly in connection with
hypertension, acute renal failure associated with malignancy,
cytotoxicity, and corticosteroids, as well as preeclampsia, ec-
lampsia, and autoimmune disorders.'*?"** Traditionally, pa-
tients display a combination of different symptoms, including
vision changes ranging from slightly decreased perception to
complete blindness. Unlike retinal artery occlusion and isch-
emic optic neuropathy, the onset of vision loss often does not
happen immediately after surgery and may occur several hours
to days after surgery. Visual disturbance may progressively
worsen if the medical cause for the syndrome is not deter-
mined and corrected.”? In contrast to other known etiologies
of POVL, PRES has a relatively favorable prognosis if managed
appropriately. Reported case series determined a resolution of
the characteristic parieto-occipital vasogenic edema in 83% to
88% of all patients in follow-up neuroimaging after aggressive
control of seizures and arterial hypertension.”?

Both patients undergoing spinal deformity surgery in this
report suffered from intermittent hypertensive episodes in the
postoperative period. One patient also developed‘acute renal
failure during her hospital stay, and demonstratedlow albumin
levels postoperatively, which has also been agsociated with
PRES.” Through the immediate diagnosis and primary control
of hypertension, both patients achieved complete neurologic
recovery after a mean of 1.5 days (range, 1-2 days); this com-
paresttorarecoverysperiod of an average 6.2:days.(range, 1-14
days) reported by Ni and colleagues? The catastrophic effects of
a misdiagnosis and incorrect or untimely, treatment were well
described.in this case report. Several patients whowereincor-
rectly diagnosed with demyelinating disorders or lupus enceph-
alopathy received high doses of immunosuppressants and cor-
ticosteroids, known risk factors for the development of PRES.?
The patients subsequently rapidly deteriorated; no patients had
a full recovery of their preoperative eyesight, and 1 patient de-
veloped complete permanent blindness.* Optimized multidis-
ciplinary collaboration allowing for a rapid neuro-ophthalmic
examination and appropriate neuroimaging will permit an
accurate and rapid diagnosis, leading to timely intervention
and restoration of vision.

Conclusion

Temporary POVL is a potentially devastating complication
of spinal surgery and general anesthesia. The more frequent
causes such as ischemic optic neuropathy, retinal artery occlu-
sion, and cortical blindness have very limited effective options
for treatment and an overall poor prognosis. The inclusion of
PRES in the differential diagnosis of POVL may allow early
detection, management, and restoration of vision.
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