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Abstract: The presence of reversible lesions that involve the splenium

of the corpus callosum (SCC) has been reported in patients with a broad

spectrum of diseases and conditions and is referred to as reversible

splenial lesion syndrome (RESLES).

To describe the clinicoradiological features and establish a clinical

position for this disease, we retrospectively examined the clinicoradio-

logical features of adult RESLES patients, as well as discuss the

potential pathophysiological mechanisms of this disease.

The clinical and MRI findings of patients who presented with

RESLES accompanied by symptoms of neurological disorders were

retrospectively reviewed. The patients were classified into 2 subgroups

(favorable and poor outcome subgroups), which corresponded to the

severity of the disability using the Modified Oxford Handicap Scale. In

addition, we compared the clinical and neuroimaging features between

the 2 outcome subgroups.

Eight patients with RESLES associated with various diseases and

conditions were included. The clinical presentation was nonspecific;

however, MRI exhibited consistent lesions in the SCC with a hypoin-

tensity on apparent diffusion coefficient maps and a hyperintensity via

diffusion-weighted imaging, which disappeared after a variable lapse.

The number of patients with a severe disturbance of consciousness,

extracallosal lesions, or diffuse slow waves in the poor outcome

subgroup was significantly increased compared with the favorable

outcome subgroup (P< 0.05). Thus, the clinicoradiological spectrum

of RESLES could be classified into 2 principal categories according to

differential outcomes.

RESLES is a rare entity with a broad clinicoradiological

spectrum because of the various diseases and conditions.

Although the overall symptoms of RESLES patients tend to be

alleviated, the prognosis of patients with a severe disturbance of

consciousness, extracallosal lesions, or diffuse slow waves is likely

unfavorable.
and Juan Feng, MD, PhD

imaging, EEG = electroencephalography, FLAIR = fast fluid

attenuated inversion recovery, GCS = Glasgow Coma Scale, MBD

= Marchiafava–Bignami disease, MERS = clinically mild

encephalitis/encephalopathy with a reversible splenial lesion,
resonance imaging, RESLES = reversible splenial lesion syndrome,

SCC = splenium of the corpus callosum.

INTRODUCTION

A cquired lesions of the corpus callosum (CC) are present in a
variety of disorders, such as multiple sclerosis, ischemia,

bleeding, diffuse axonal injury, acute disseminated encephalo-
myelitis, chronic alcoholism, tumors, and trauma.1 During the
previous decade, magnetic resonance imaging (MRI) studies
have provided evidence of a reversible isolated lesion with
transiently reduced diffusion in the splenium of the corpus
callosum (SCC) in patients with a wide spectrum of diseases
and conditions2–4; these findings have led to a specific clinical
and radiological entity, which is referred to as reversible
splenial lesion syndrome (RESLES).5 RESLES has been
reported secondary to several disorders, including acute or
subacute encephalitis/encephalopathy, antiepileptic drug
(AED) toxicity or withdrawal, high-altitude cerebral edema,
hypoglycemia, or hypernatremia.3,5,6 Broadly speaking, the
spectrum of RESLES also includes specific diseases, such as
clinically mild encephalitis/encephalopathy with a reversible
splenial lesion (MERS) and Marchiafava–Bignami disease
(MBD). The exact pathophysiology and the specific site pre-
dilection of transient SCC lesions in RESLES are not under-
stood. It has been suggested that transient SCC lesions likely
reflect rapidly resolving intramyelinic edema or the influx of
inflammatory cells and macromolecules, combined with related
cytotoxic edema and hypotonic hyponatremia, which result
from infection.6–8

Many cases of RESLES in children have been reported,9

and most cases were diagnosed as MERS as a result of
the various etiologies.4,10,11 However, during the previous
3 years, we have encountered adult patients with RESLES,
which may be associated with various diseases and conditions
other than MERS. It has been speculated that the spectrum of
RESLES in adults is different from children. To describe the
clinicoradiological features and establish a clinical position for
this disease, we retrospectively examined the clinicoradiolo-
gical features of adult RESLES patients, including the clinical
course, laboratory data, MRI and electroencephalography
(EEG) findings, potential therapies, and disease prognoses.
iscuss the potential pathophysiological
, with respect to the results of previous
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PATIENTS AND METHODS

Patients
We reviewed the clinical and neuroimaging data of

RESLES patients (age �14 years) who presented symptoms
of neurological disorders, such as seizure, the disturbance of
consciousness, delirious behavior, and visual hallucinations.
The Glasgow Coma Scale (GCS) was used to assess the severity
of consciousness impairment. All patients were hospitalized in
the Department of Neurology in Shenyang, China, between
January 1, 2011, and January 1, 2014. Two board-certified
neurologists examined each patient to provide a definite diag-
nosis of RESLES.

RESLES was diagnosed based on the inclusion criteria of
Garcia et al (2011),5 which included the following: patients
present with neurological deficits and have lesions in the SCC
with or without extracallosal lesions, evidenced through MRI,
which either disappeared or significantly improved during
follow-up. To minimize selection bias, specific diagnoses, such
as MBD, which fulfilled the inclusion criteria, were also
included. The presence of additional brain lesions or other
involved regions in the CC were also considered as long as
the primary lesion centered on the SCC. Patients in whom
splenial lesions were persistent (or follow-up data were not
available) were excluded.

Eight adult patients (age of onset range 18–70 years, with a
mean age of 39.4� 19.4 years, median 30.5 years) with
RESLES, including 5 men and 3 women, were identified. Three
suspected cases were excluded because these individuals did not
undergo follow-up MRI scans.

Analysis of MRI Images and Other Examinations
For all patients, the initial MRI examinations were per-

formed 0 to 3 days after hospitalization. MRI was performed
using 1.5 or 3.0 T units that comprised axis T1- and T2-weighted
sequences, with or without contrast agents; fast fluid attenua-
ted inversion recovery (FLAIR) sequences and diffusion-
weighted imaging (DWI) were performed using an axial multi-
section single-shot echo-planar SE sequence. The apparent diffu-
sion coefficient (ADC) maps were calculated on a pixel-by-pixel
basis. The standard mean ADC values of each region of interest
from the splenial lesions and normal-appearing white matter
were calculated automatically and expressed in 10–3 mm2/s.

MRI findings, such as the shape of the splenial lesion, other
involved regions of the CC, extracallosal lesions, DWI and
FLAIR findings, additional parenchymal lesions, and the
clinical course of the splenial lesion from the first episode,
were comprehensively analyzed.

Other laboratory tests and EEG findings, including bio-
chemical and microbiological examinations of the cerebrosp-
inal fluid (CSF), were available in all cases.

The neurological outcome was determined using the Modi-
fied Oxford Handicap Scale (MOHS),12 and the patients were
subsequently classified into 2 subgroups that corresponded to
the severity of the disability. A favorable outcome was defined
as ‘‘no or minor disability’’ (MOHS �2), and a poor outcome
was defined as a ‘‘major disability’’ (MOHS �3). Additionally,
the clinical course and outcome were compared with the MRI
findings for these patients. This study was approved by the

Zhang et al
Ethics Committee of Shengjing Hospital, China Medical Uni-
versity. All participants provided written informed consent prior
to inclusion in the study.
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Statistical Analysis
We compared the clinical and neuroimaging features

between the ‘‘poor outcome’’ subgroup, which presented with
major disability in the recovery stage, and the ‘‘favorable
outcome’’ subgroup, which presented with no or minor dis-
ability. Fisher exact test and the Mann–Whitney U two-inde-
pendent-samples test were used for statistical analysis. A value
of P< 0.05 was considered statistically significant. All statisti-
cal analyses were executed using SPSS Statistics software,
version 17.0.

RESULTS

Clinical Features and Patient Outcomes
The clinical records and radiological information regard-

ing these 8 patients were reviewed as the basis of the present
study. All patients were previously healthy and had no history of
neurological disease, with the exception of epilepsy. The
detailed clinical data for the 8 patients are shown in Table 1.

The etiologies of RESLES included MERS, which was
associated with pathogen infections in 3 patients (37.5%), MBD
in 2 patients (25%), AED withdrawal in 1 patient (12.5%), and
hypoxic-ischemic encephalopathy in 2 patients (25%). Fever
(>37.58C) preceded the appearance of neurological symptoms
in all patients with MERS. A disturbance of consciousness of
acute to subacute onset was the predominant clinical finding in
6 patients. In 7 of the 8 patients, seizure or a prodromal stage
with cognitive impairment preceded the onset of the disturbance
of consciousness by 2 days to 2 weeks, and coma was often
accompanied by seizure and limb hypertonia. Other symptoms
recorded prior to the onset of the disturbance of consciousness
included cognitive impairment, visual hallucination, ataxia,
signs of interhemispheric disconnection, and dysarthria. The
mean GCS for all 8 patients was 10.63� 3.70 (range 6–15,
median 10.5). Although 4 patients (cases 2, 3, 4, and 6)
completely recovered from their primary neuropsychiatric
symptoms, to some extent, through prompt and effective treat-
ment, not all patients had favorable outcomes. Specifically, the
symptoms of seizure and focal neurological deficits in 4 patients
(cases 1, 5, 7, and 8) were significantly improved and the
general neurological function was partially recovered, but they
retained a moderate-to-severe handicap. The main residual
symptoms were severe disturbances of consciousness and cog-
nitive function impairment, which left patients unable to live
independently; therefore, the patients who exhibited a moder-
ate-to-severe handicap required constant attention for life.

Sufficient information to estimate clinical outcomes,
according to the MOHS, was provided in all included cases.
The mean MOHS value, which was determined at 35 days after
admission, was 2.4� 2.3 (range 0–5, median 2.5).

MRI Findings
The details of the MRI features are summarized in Table 2.

The mean days from symptom onset to hospital admission
was 5.0� 4.17 days (range 2.0–14.0, median 3.5 days). The
initial MRI findings, which were obtained, on average, at
6.0� 3.63 days (range 3.0–14.0, median 5.0 days) after the
onset of early symptoms, were recorded for all 8 patients;
these findings indicated a consistent pattern of neuroimaging
abnormalities, which were characterized by circumscribed,

Medicine � Volume 94, Number 6, February 2015
oval or extended lesions, high signal intensity on FLAIR,
T2-weighted sequences, and DWI, with minimal or no signal
reduction on T1-weighted sequences and no contrast
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enhancement, primarily located in the central region of the
SCC. No cystic or necrotic lesions in the SCC were identified in
the MRI sequences.

The follow-up MRI examinations, which were performed
at 17.5� 2.88 days (range 14–21, median 16.5 days)
after onset, indicated the complete disappearance or a
clear reduction in the lesion size and signal intensity
(Figures 1 and 2). In 2 patients, DWI indicated restricted
diffusion with low ADC map values (mean 0.42� 0.13, range
0.28–0.64, median 0.37� 10–3 mm2/s), which suggests
cytotoxic edema, consistent with the normality of magnetic
resonance angiography and venography.

An isolated SCC lesion without an extracallosal lesion was
apparent in 4 patients (cases 2, 3, 4, and 6), and an isolated SCC
lesion with an extracallosal lesion was identified in a single
patient (case 7); lesions with restricted diffusion in other regions
of the CC were identified in 3 patients (cases 1, 5, and 8).
Extracallosal lesions were recorded in 4 patients (cases 1, 5, 7,
and 8), which predominantly involved the periventricular white
matter, subcortical white matter, and basal ganglia. In 3 of these

Medicine � Volume 94, Number 6, February 2015
4 patients (cases 5, 7, and 8), the high-signal-intensity DWI
identified in the extracallosal lesions reassumed a normal signal
intensity during follow-up (Figure 3). Overall, the splenial

A

C

FIGURE 1. In case 4, a 43-year-old woman presented with dizziness,
mild encephalitis and a reversible splenial lesion MERS that resulted fro
symmetrical midline lesion in the central region of the splenium, a
DWI image (B) and FLAIR (C). The follow-up 1.5 T MRI at 2 weeks late
ADC¼ apparent diffusion coefficient, DWI¼diffusion-weighted imag
cally mild encephalitis/encephalopathy with a reversible splenial lesio

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
lesion was not isolated; however, it was consistently associated
with other more specific abnormalities in RESLES, which were
associated with metabolic encephalopathy. Moreover, under
disease conditions, such as hypoglycemia or other metabolic
disorders, reversible lesions were also identified in other regions
of the brain.

CSF and EEG Findings
Lumbar punctures were performed in 3 patients with

MERS because of pathogen infections (cases 3, 4, and 6).
The existing CSF findings did not indicate the characteristic
appearance of CSF for RESLES, including some disorders
caused by MERS. Table 3 shows the results of the CSF analyses.

Well-controlled EEGs were obtained for all patients after
seizures, but prior to the follow-up MRI. The marked slowing of
basic activity with characteristics of encephalitis/encephalopa-
thy was identified in 7 of the 8 examined patients; these findings
included diffuse slow waves in 4 patients (cases 1, 5, 7, and 8)

A Retrospective Study of Reversible Splenial Lesion Syndrome
and occipital slow waves in 3 patients (cases 3, 4, and 6). An
EEG abnormality was not detected in 1 patient (case 2), which
indicated the transient and isolated SCC lesion did not have a

B

D

fever, and somnolence. The patient was clinically diagnosed with
m a mumps virus infection. The initial 3.0 T MRI indicated an ovoid
hypointensity on the ADC map (A), and hyperintensities on the
r indicated the complete disappearance of the splenial lesion (D).
ing, FLAIR¼ fast fluid attenuated inversion recovery, MERS¼ clini-
n, MRI¼magnetic resonance imaging.
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FIGURE 2. In case 8, a 61-year-old man presented with dysarthria, interhemispheric disconnection, cognitive impairment, delirium, and
coma. This patient was clinically diagnosed with Marchiafava–Bignami disease. The initial 3.0 T MRI indicated an extended symmetrical
midline lesion in the central region of the splenium with the genu and a hyperintensity on the DWI (A) and T2-weighted (C) images;

wh
utio
agin
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disadvantageous effect on advanced brain functions in
this patient.

Comparative Analysis of 2 Subgroups and
Prognostic Factors

A favorable outcome (defined as MOHS �2) was deter-
mined in 4 of the 8 patients (cases 2, 3, 4, and 6, which included
3 cases with MERS and 1 case with AED withdrawal); these
patients were classified as the ‘‘favorable outcome subgroup’’
(no or minor disability, MOHS �1, no one was scored a 2).
Three patients in the favorable outcome subgroup fully regained
consciousness within 2 weeks, without any sequel. The mean
MOHS value in the favorable outcome subgroup was 0.25� 0.5
(range 0–1, median 0.5). The outcomes were poor (MOHS �4,
no one was scored a 3) in the other 4 patients (cases 1, 5, 7, and
8), who were classified as the ‘‘poor outcome subgroup’’ (major
disability, MOHS �4, no one was scored a 3). No further
deterioration with a lethal course has been reported for any
patient. The mean MOHS value in the poor outcome subgroup
was 4.5� 0.53 (range 4–5, median 4.5). Moreover, there was a
significant difference in the MOHS values between the 2
subgroups (Z¼�2.40, P¼ 0.017).

extracallosal lesions that involved the bilateral centrum semiovale
T2-weighted image (B). The follow-up 1.5 T MRI indicated the resol
DWI¼diffusion-weighted imaging, MRI¼magnetic resonance im
All 4 patients in the poor outcome subgroup exhibited
symptoms of coma at early onset, whereas no patient with coma
or extracallosal lesions was identified in the favorable outcome

6 | www.md-journal.com
subgroup. Compared with the patients with mild consciousness
impairment (such as somnolence), a severe disturbance of
consciousness at the early stage was significantly associated
with an unfavorable prognosis (P¼ 0.029). Similarly, there was
also a significant difference in the GCS value between the 2
subgroups (P¼ 0.029).

Compared with the patients without extracallosal lesions,
the patients with extracallosal lesions were significantly associ-
ated with poor outcomes (P¼ 0.029); however, the unfavorable
prognosis did not exhibit a similar relationship with lesions in
other regions of the CC (P¼ 0.143). Similarly, the patients with
diffuse slow waves in EEG tended to have poor outcomes
(P¼ 0.029), whereas the patients with occipital slow waves
did not exhibit similar tendencies (P¼ 0.143).

The comparisons between the 2 subgroups with different
outcomes in demographic, clinical, and radiological data are
summarized in Table 4.

DISCUSSION

Clinical Spectrum and Manifestations
RESLES is a rare and complicated clinicoradiological

ite matter of the frontoparietal lobes were also identified in the
n of the splenial lesion at 11 days after the initial MRI examination.
g.
entity that reflects various diseases and conditions. This retro-
spective study demonstrated that RESLES, which is character-
ized by reversible SCC abnormalities, is associated with a wide

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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3A 3B

5A 5B

2A 2B
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6A 6B

FIGURE 3. Initial MRI from RESLES patients (cases 1, 2, 3, 5, 6, and 7) showed hyperintense signal in the splenial lesion of the CC on DWI.
-up
di
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spectrum of disorders, including infections, AED withdrawal,
and metabolic disorders. Although these findings implied that the
overall symptoms of patients with RESLES tend to subside, some
clinicoradiological features, including a severe disturbance of
consciousness, extracallosal lesions, and diffuse slow waves, may
indicate an unfavorable prognosis in patients with RESLES.

It has been suggested that lesions in the SCC cause visual
simultanagnosia. However, the diagnosis of this syndrome is
complex, and specific tests must be performed.2,13 In previous
studies regarding RESLES, such symptoms were rarely
reported and almost never isolated, which likely reflects the
prevalent symptoms of the underlying disease that determine
splenial abnormalities. Overall, the common symptoms associ-
ated with RESLES identified in the present study included
cognitive impairment, seizures, confusion, coma, ataxia, som-
nolence, visual disturbance, and delirium.

The lack of large-scale clinical prospective studies with
long-term follow-up and nonunified international criteria

Follow-up MRI showed the resolution of splenial lesion during follow
6: 4A, 4B; and case 7: 6A, 6B.) CC¼ corpus callosum, DWI¼
RESLES¼ reversible splenial lesion syndrome.
suggests that the incidence of RESLES under different con-
ditions is difficult to ascertain because MRI examination is not
routinely performed in many patients of different etiologic

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
groups.14 Drug-resistant epilepsy has been estimated to occur
in 0.7% of patients who undergo presurgical evaluation and in
whom AEDs are rapidly reduced to provoke seizures and ictal
EEG discharges.15,16 During the previous 3 years, our hospital
has treated more than 800 patients diagnosed with acute or
subacute encephalitis/encephalopathy syndrome and 134
patients with splenial lesions as a result of various disorders;
only 8 patients were diagnosed with RESLES and presented
with reversible SCC lesions. These results suggest that the
incidence of RESLES is less than 1% in patients with ence-
phalitis/encephalopathy and less than 6% in patients with
splenial lesions. However, these incidences are likely under-
estimated and substantially biased because of the limitation of
this study type and the uncertainty of the patient sampling.

Patients with isolated focal reversible diffusion restriction
in the SCC in epilepsy have been described, and these symp-
toms were different from the other forms of epilepsy-related
brain edema. RESLES has been reported in patients without

. (Case 1: 1A, 1B; case 2: 3A, 3B; case 3: 5A, 5B; case 5: 2A, 2B; case
ffusion-weighted imaging, MRI¼magnetic resonance imaging,
epilepsy during the rapid withdrawal of carbamazepine for
trigeminal neuralgia, which strongly suggests carbamazepine
or the withdrawal of carbamazepine could be a contributing

www.md-journal.com | 7



TABLE 3. Laboratory Data Obtained From the Cerebrospinal Fluid Test in 3 Patients

Patient
No.

Pressure
(mm H2O)

Protein
(g/L)

Cell Count
(cells/mm3)

Sugar
(mmol/L)

Chlorine
(mmol/L)

Antibody
to Pathogen

3 200y 0.16 3 4.3 127.9 Mycoplasma-IgM
4 170 0.37 7y 4.04 126.3 Mumps virus-IgM
6 230y 1.1y 112y

�
3.81 122.1 Herpes simplex virus

(IþII)-IgM
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factor in RESLES.17,18 The results of a previous study have also
indicated rapid AED reduction, rather than AED toxicity or
frequent seizure, likely induced lesions.19 The clinical findings
of patient 2 are consistent with these results. However, the
definite mechanism of RESLES associated with AED with-
drawal is currently not known.2 Some reversible lesions in the
SCC have been identified in acute encephalitis/encephalopathy,
which is referred to as a MERS4; 3 young patients with
symptoms of acute encephalitis, who fulfilled the diagnosis
of MERS, were described in the present study. Although
children with reversible splenial lesions are typically observed
in MERS, the present findings suggested the disease spectrum
associated with reversible lesions in the SCC of adult patients
might be different from children with brain development.
Furthermore, the broad concept of RESLES should include
MERS. Another common cause of RESLES is metabolic dis-
orders; as a typically metabolic disease that involves the CC,
MBD has primarily been reported in patients with chronic and
severe alcoholism and multiple vitamin deficiencies.20 MBD
preferentially affects the central and medial regions of the CC,
with the splenium as the most frequently involved region of the
CC. Lesions in most patients with MBD have been previously
considered irreversible because of the profound necrosis and
progressive demyelination of the CC.20,21 However, the disap-

�
Includes 44% monocytes, 36% lymphocytes, and 20% neutrophils.
yElevated.
pearance or significant improvement of splenial lesions had
been described in some patients,22,23 which is consistent with
the inclusion criteria of RESLES. Thus, MBD with a reversible

TABLE 4. Comparisons Between the 2 Subgroups in Demograph

Favorable Outcome Subgroup

Age (y) 28.00� 4.08 (median 26.5)
Male 1
Cognitive impairment 1
Disturbance of consciousness 3
Gradual onset of coma 0
Seizure 1
Onset GCS 14.00� 0.82 (median 14.0)
Extracallosal lesion 0
Other involved regions in the CC 0
ADC values 0.46� 0.13 (median 0.42)
EEG abnormality 3
Occipital slow waves 3
Diffuse slow waves 0
Outcome MOHS 0.25� 0.5 (median 0.5)

For comparisons between the 2 subgroups, P values< 0.05 were cons
CC¼ corpus callosum, EEG¼ electroencephalography, GCS¼Glasgow Co

8 | www.md-journal.com
splenial lesion was included in this study. The complete resol-
ution of callosal and extracallosal hyperintensities of MBD in
DWI was unusual. It has been proposed that this phenomenon
might reflect reversible myelin vacuolization or intramyelinic
edema, which has been described in patients with epilepsy and
MERS. Moreover, these findings also indicated that prompt
treatment of MBD with parenteral thiamine is more favorable
than reversible splenial lesion and clinical recovery.

Radiological Features
The MRI findings of RESLES have exhibited a low ADC,

which indicates the presence of cytotoxic edema in the SCC. DWI
indicates the earliest signs of lesions and identifies more exten-
sive CC lesions in RESLES compared with FLAIR. Cytotoxic
edema has also been observed in other brain regions for RESLES
associated with metabolic disorders, and this condition might
precede the development of SCC alterations and predict a poor
outcome.20 However, this observation is not always the case;
indeed, complete or partial recovery after prompt therapy has
previously been reported21 and was observed in the present study.
DWI could be employed to investigate the clinical correlates of
RESLES and the recovery process.
Pathophysiological Mechanism of RESLES
The pathophysiological mechanism of RESLES is not well

known, and several theories have been speculated in several

ic, Clinical, and Radiological Features

(4) Poor Outcome Subgroup (4) P Value

50.75� 22.79 (median 57.5) 0.343 Z¼�1.155
4 0.143
4 0.143
4 1
4 0.029
3 0.243

7.25� 0.96 (median 7.5) 0.029 Z¼�2.337
4 0.029
3 0.143

0.38� 0.13 (median 0.33) 0.343 Z¼�1.155
4 1
0 0.143
4 0.029

4.5� 0.53 (median 4.5) 0.017 Z¼�2.40

idered statistically significant. ADC¼ apparent diffusion coefficient,
ma Scale, MOHS¼Modified Oxford Handicap Scale.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



studies without firm conclusions.1,2,5,21 The potential mechan-
isms for transitory restricted diffusion include intramyelinic
edema, the breakdown of the blood–brain barrier, reversible
demyelination, arginine vasopressin release, and inflammatory
cell-related cytotoxic edema. Despite numerous pathology and
neuroimaging studies, it remains uncertain why reversible
splenial lesions selectively occur in the SCC. It has been
proposed that the specific affinity of viral antigens or induced
antibodies to the splenial axonal receptors is responsible for the
splenial involvement in viral encephalitis.4,24,25 Moreover, it
has been postulated that the SCC has a specific vulnerability to
excitotoxic injury in metabolic diseases, which makes this area
selectively involved in different pathological events. However,
neither of these mechanisms explains the involvement of the
SCC in other disorders. Despite these theories, a common
pathophysiological mechanism that explains splenial predilec-
tion in different disorders has not been suggested because of the
heterogeneous nature of these diseases.

Prognostic Factors and 2 Categories
The prognostic relevance of extracallosal lesions and

defects in other involved regions in the CC is controversial,
and these factors have been repeatedly suggested as markers for
a poor prognosis.20 The results of a previous study indicated that
the absence of a clear neurological decit is observed when the
SCC lesion is solitary and small, in contrast to diffuse CC
lesions or SCC lesions with multifocal extracallosal lesions that
often result in severe neurological decits because of diffuse
brain impairments.26 These results indicate that patients with
extracallosal lesions, but not lesions in other involved regions of
the CC, would have a less favorable outcome (MOHS �4).
Similarly, an EEG abnormality has been identified in almost all
cases, and all patients with severe disturbances of consciousness
exhibited diffuse slow waves on EEG. The involvement of the
bilateral white matter may disrupt higher cortical function,
which also results in transient diffuse slow waves on EEG.

From a clinical standpoint, the clinicoradiological spec-
trum of RESLES can be classified into 2 principal categories,
including categories A and B. Patients with category A
RESLES are characterized by a severe disturbance of con-
sciousness, extracallosal lesions, diffuse slow waves, and poor
outcomes. In contrast, patients with category B RESELES
exhibit slightly impaired levels of consciousness, isolated sple-
nial lesions without extracallosal lesions, occipital slow or
normal waves on EEG, and favorable outcomes. The differen-
tiation of these 2 principal categories may provide a better
prognosis via these clinicoradiological features.

Study Limitations and Strength
Although these results elaborated the clinicoradiological

features of RESLES in adults in a systematic manner, the
present study still has some limitations. First, a major limitation
is the relatively small number of patients with various disorders
included in the present study, which might preclude formal
subgroup analyses according to the classification of diseases
and conditions. Achalia et al (2014)27 speculated that the
prognosis of RESLES depends on the underlying disorder
and not on other factors. We did not reach a unified conclusion
regarding the relationship between these disorders and the
prognosis. A prolongation of the range of studied time intervals

Medicine � Volume 94, Number 6, February 2015
and the enrollment of additional patients from other regional
medical centers might resolve this major limitation. However,
we consider the sample described herein as representative.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
Second, in the present study, we did not perform a standardized
protocol for follow-up. Whether different lengths of follow-up
affect the reversibility of splenial lesions remains unknown.
Additionally, the dynamic presentation of splenial lesions on
MRI might indicate the pathological nature of RESLES. Third,
the neuropsychological analysis of patients with cognitive
impairments was not performed because of the incompleteness
of the clinical data. Nevertheless, an increasing number of case
studies regarding patients with reversible lesions in the SCC,
which are associated with a variety of diseases and conditions,
have been reported; however, to date, there is no a systematic
analysis of these clinicoradiological features, and the clinical
significance of RESLES remains unclear. The present respect-
ive study may remedy these defects. The major strength of the
present study is that the data were continuously collected in all
MRI-verified cases diagnosed with RESLES in a regional
medical center. Moreover, this study provided reliable evidence
that it might be more relevant to clinical practice to differentiate
2 categories of RESLES.

CONCLUSION
To sum up, the results of the present study indicated that

the prognosis of RESLES patients characterized by an acute to
subacute onset of a severe disturbance of consciousness,
particularly with extracallosal lesions and diffuse slow waves
on EEG, is poor with considerable disability. In contrast, in
RESLES patients without a severe disturbance of conscious-
ness, extracallosal lesions, or diffuse slow waves, the clinical
course is likely benign with a favorable outcome. A predictive
evaluation according to the 2 different categories of RESLES
could provide better information regarding the prognosis in
survival and functional impairment compared with traditional
neuroimaging alone.
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