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Posterior reversible encephalopathy syndrome (PRES) following spine surgery was first doc-
umented in 2011. Reports have been rare, and sufficient consensus has not been established
for clinical application. We presented a case of PRES following spine surgery. The patient was
a 35-year-old woman with a history of hypertension who successfully received microendo-
scopic L5-S1 lumbar discectomy for lumbar disc herniation at L5-S1 under general anes-
thesia. Six hours after surgery, she suffered from headache, nausea, visual disturbance, and
seizures. Magnetic resonance imaging revealed vasogenic edema in the occipital lobe, and
she was diagnosed with PRES. Prompt symptomatic treatment resulted in a full recovery at
3 days after surgery. Subsequently, we reviewed the literature pertaining to PRES following
spine surgery. The review of the relevant literature on PRES following spine surgery iden-
tified 12 cases (male, n = 2; female, n = 10; average age, 59.5 years). Approximately 92%
patients received multi-level decompressive laminectomy and/or fusion. This case and the
review of the relevant literature suggest that even minimally invasive spine surgery in a
young woman with specific characteristics (eg, hypertension) can cause PRES.
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is a
clinical-radiological syndrome, characterized by reversible va-
sogenic edema in the posterior circulation territory [1]. This
syndrome was first described in 1996 [2], and evidence has
been well established in the last 2 decades [1]. Risk factors
typically include hypertension, pregnancy and puerperal dis-
eases, organ transplantation, immunosuppressive agents or
cytotoxic agents, kidney disease, autoimmune disease, in-
fection, and endocrine disease. The symptoms typically in-
clude encephalopathy, seizures, headache, visual symptoms,
and focal neurologic deficits. PRES is completely curable af-
ter prompt symptomatic treatment (eg, antihypertension) in
most cases; otherwise, it could result in permanent neurologic
deficits or death. In contrast, PRES following spine surgery was
first documented in 2011 [3-13]. Reports on this condition have
been rare, and sufficient consensus has not been established
for clinical application. We herein report a rare case of PRES
following spine surgery and discuss currently available evi-
dence on this condition compiled from cases published in the
relevant literature.

Case report

A 35-year-old woman presented with sudden-onset dysuria
and difficulty walking due to worsening left lateral leg
pain. She had a history of untreated prehypertension and
pregnancy-induced hypertension. Magnetic resonance imag-
ing (MRI) revealed lumbar disc herniation at L5-S1 and associ-
ated compression of the left L5 nerve root. At a later date, she
was admitted to our hospital and successfully underwent mi-
croendoscopic L5-S1 lumbar discectomy under general anes-
thesia. Immediately after surgery, she was able to move her
lower limbs without any sensory disturbance, and her lateral
leg pain was relieved.

Six hours after surgery, she complained of acute severe
headache, nausea, and bilateral visual disturbance. A physical
examination revealed hypertension (systolic blood pressure
>200 mmHg) without any positive symptoms (eg, paralysis
or anisocoria). The results of immunological blood tests were
normal. Head computed tomography revealed no cerebral
hemorrhage (Fig. 1A). Head MRI showed multiple areas of high
signal intensity with cortical and subcortical predominance in
the bilateral parietal to occipital lobes on T2-weighted imag-
ing (Fig. 1B). After these examinations, she developed bilat-
eral tonic seizures followed by impaired consciousness. Sub-
sequently, right conjugate deviation and spasms of the right
upper and lower limbs were observed. She was then diagnosed
with PRES, and received intravenous diazepam, nicardipine,
and fosphenytoin.

Fifteen hours after surgery, she was conscious and respon-
sive. Physical examinations revealed mild foggy vision, but
did not find motor deficits in the extremities, speech im-
pairment, headache, or hypertension (systolic blood pressure,
120 mmHg). On the third day after surgery, she had fully
recovered. On the sixth day after surgery, follow-up MRI of

the head showed improvement of the occipital lobe lesions
(Fig. 1C). On the seventh day after surgery, she was discharged.
At 1 month after surgery, there had been no recurrence of
PRES.

Discussion

We report a rare case of PRES following spine surgery. Subse-
quently, we reviewed the literature pertaining to PRES follow-
ing spine surgery. Relevant peer-reviewed articles published
in the English language (as of January 2011) were retrieved
from PubMed and Google Scholar. The reference lists of pub-
lications identified through the database search were also
screened.

A total of 12 cases (male, n = 2; female, n = 10; average age,
59.5 years [range, 14-82 years]) of PRES following spine surgery
were identified in 11 articles [3-13]. Regarding comorbidities,
many of the patients had hypertension (58.3%). Spine diseases
included scoliosis (33.3%) and spinal canal stenosis (33.3%).
Regarding spine surgeries, most patients received multi-level
decompressive laminectomy and/or fusion (91.7%). Symp-
toms of PRES included visual loss (83.3%), seizure (50.0%),
hypertension (50.0%), disorientation (41.7%), and headache
(33.3%). Treatments for PRES included antiepileptic (50.0%)
and antihypertensive (41.7%) drugs. Regarding the clinical out-
come, most patients made a full recovery (91.7%).

We found some common clinical characteristics between
our report and previous reports. First, PRES was related to
pregnancy-induced hypertension [4-10,12,13] and/or a medi-
cal history of hypertension [3-7,9-11]. These clinical character-
istics may be related to post-operative collapse of circulatory
regulation, leading to PRES [3-13]. Second, PRES was related
to early-onset after surgery (ie, from 30 minutes to 24 hours
after surgery) [3,6,9-11,13]. Possible surgery-related mecha-
nisms include decompressed peripheral blood vessels, sym-
pathetic dysreflexia due to dorsal cord injury/compression,
cerebrospinal fluid leakage, general anesthetic agents, and hy-
pertension due to postoperative pain [3-13], all of which may
involve collapsed circulatory regulation and an associated loss
of cerebral autoregulation. Third, PRES was related to visual
loss, seizure, hypertension, disorientation, and headache in
the early postoperative period. These symptoms may be in-
duced by vasogenic edema caused by collapsed circulatory
regulation in the posterior circulation of the brain, which is
involved in vision and related increased intracranial pressure
[3-13]. Fourth, PRES was completely curable within one month
by prompt symptomatic treatment, such as the administra-
tion of antiepileptic and antihypertensive drugs [3-13]. Never-
theless, some patients with PRES have irreversible brain dam-
age if treatment is delayed [10].

We should keep the differential diagnoses of the symptoms
in mind. Early postoperative headache may suggest the pos-
sibility of remote intracranial hemorrhage due to dural injury
[14]. Postoperative visual impairment may suggest the possi-
bility of ischemic optic neuropathy, central retinal vessel oc-
clusion, and posterior cerebral infarction [15]. Postoperative
hypertension is one of the symptoms of PRES with spinal cord
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Fig. 1 - A head computed tomography scan obtained 6 hours after surgery showed no significant findings (A). T2-weighted
magnetic resonance imaging of the head obtained 6 hours after surgery revealed multiple areas of high signal intensity
with cortical and subcortical predominance in the bilateral parietal to occipital lobes (yellow arrow) (B). Follow-up head
magnetic resonance imaging 6 days after surgery showed the improvement of the occipital lobe lesions (C).

involvement [16]. Therefore, in addition to CT, MRI is required
to distinguish these diseases.

Importantly, this case differed from previously reported
cases from the viewpoint of age and the invasiveness of
surgery. The average age of patients with PRES following spine
surgery was roughly 60 years. Although Gopalakrishnan et al.
[8] reported the exceptional case of 14-year-old girl who suf-
fered from PRES after spine surgery, they performed invasive
surgery (T4-T7 laminectomy and the excision of a soft tis-
sue lesion, re-exploration, and evacuation of a hematoma).
Furthermore, most patients received multi-level decompres-
sive laminectomy and/or fusion. Delgado-Lépez et al. [9] re-
ported an exceptional case of PRES following minimally inva-
sive spine surgery, but the patient was 82 years of age. There-
fore, clinicians should retain an index of suspicion for this rare
condition when a patient presents visual impairment and hy-
pertension, even after minimally invasive spine surgery and
even when the patient is young.

The present case-based review includes some major lim-
itations that affect the generalizability of our results. First,
there may be an English language bias and database bias, as
we selected English language articles in PubMed and Google
Scholar. Second, there may be a publication bias, as we did
not include unpublished or gray literature.

In conclusion, this case and our review of the relevant liter-
ature suggest that even minimally invasive spine surgery in a
young woman with specific characteristics (eg, hypertension)
can cause PRES.
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