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CASE REPORT

Mild encephalopathy with reversible lesion of the
splenium caused by infectious endocarditis
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Abstract

Mild encephalopathy with reversible lesion of the splenium of corpus callosum is a rare disease revealing mild
neurological symptoms, such as disturbance, ataxia, vertigo and in some cases headache. Magnetic resonance signal
alterations in the splenium of the corpus callosum can be found in patients suffering from different diseases, mostly viral
infections, but also seizures, antiepileptic drug therapy, bacterial infections, hypoglycaemia, Wernicke encephalopathy,
Marchiafava Bignami disease, hemolytic uremic syndrome, acute urinary retention, and acute axonal trauma.

We report a 32-year old man admitted to our hospital with fever and vomiting. In the neurological examination he
presented with mild dizziness and confusion. Until that time no cardiac symptoms had been reported. Due to the
neurological symptoms an MR scan of the brain was performed visualizing an area of restricted diffusion with a diameter
of 7 mm located in the central portion of the splenium of the corpus callosum being hyperintense on Fluid Attenuated
Inversion Recovery (FLAIR) and T2-weighted turbo spin-echo images. Furthermore, multiple punctate lesions with
similar appearance on diffusion weighted imaging were found in both hemispheres suspicious of embolic ischemic
etiology. Consecutive transesophageal echocardiography revealed endocarditis of the mitral valve.

Transient lesions of the splenium recovering within a month are not specific and there is a wide range of differential
diagnoses. They may indicate severe disease despite of initially mild neurological symptoms. Pathophysiology of these
lesions is not clearly understood yet, even if there exist some — however not proven — theories, such as rapidly resolving
intramyelinic edema or influx of inflammatory cells associated with cytotoxic edema.
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1 Introduction

In the Western world infectious endocarditis is a rare disease since the application of antibotic drugs. Patients with cardiac
failure or scheduled for cardiac valve repair receive prophylactic antibiotic treatment in order to avoid valve infection or
other infectious lesions. Untreated, the outcome of endocarditis is very poor and may implicate fatal complications. The
most common location is the mitral valve developing valvular insufficiency, stenosis or a combination of both. A
well-known complication is the occurrence of arterial septic emboli producing multiple ischemias and infectious foci all
over the body. Another complication may be chorea minor as an autoimmune reaction after bacterial endocarditis. The
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symptoms of the latter should not be mistaken for the symptoms caused by Mild Encephalopathy with Reversible Lesion
of the Splenium of the corpus callosum (MERS). MERS presents with a clear focus of MR signal alterations located in the
splenium of the corpus callosum. However, this lesion is not specific. Otherwise, there may be associated brain lesions that
may lead one to the correct diagnosis.

2 Case presentation

A 32-year old man without any disease history was admitted to our hospital presenting fever (up to 40°C) and vomiting.
Plain chest radiography was normal. Blood level leukocytes were elevated, as well as acute phase proteins (IL 6 and CRP).
In the neurological examination dizziness and mild confusion were obvious. For this reason a cerebral MR scan was
initiated and performed with the following standard imaging protocol on a 1.5 T scanner (Magnetom Avanto, Siemens,
Erlangen, Germany) using a standard phased-array head coil: T2-weighted turbo spin-echo, turbo Fluid Attenuated
Inversion Recovery (FLAIR), Diffusion-weighted imaging, T2*-weighted gradient-echo, and T1-weighted spin-echo
before and after i.v. administration of 8 ml Gadobutrol (Gadovist, Bayer Healthcare, Germany). Slice thickness in all
sequences was 5 mm with a 10% gap. Finally, a 3D gradient-echo sequence (MP-RAGE) with a slice thickness of 1.0 mm
was acquired in the sagittal plane (for multiplanar reconstructions).

Figure 1. Diffusion-weighted imaging (a)
shows an area with significant restriction of
diffusion within the splenium of the corpus
callosum. This lesion is slightly hyperintense
on T2-weighted turbo spin-echo (b) and turbo
FLAIR (c). Furthermore, multiple punctate
lesions with diffusion restriction are found in
both cerebral hemispheres suspicious of
embolic ischemic lesions (d).

Image evaluation revealed a lesion with significant reduction of diffusion, located within the central portion of the
splenium of the corpus callosum. This lesion was slightly hyperintense on FLAIR and T2-weighted turbo spin-echo
images and did not enhance gadolinium. Furthermore, multiple punctate lesions were found in both cerebral hemispheres,
also with reduction of diffusion, appearing as multiple embolic ischemic lesions (see Figure 1), also without gadolinium
uptake. Subsequently, transesophageal echocardiography (TEE) beneath ultrasound of the cervical vessels was performed
to find a possible source of the emboli. TEE revealed mitral valve endocarditis that had led to mitral insufficiency. Blood
culture was positive for staphylococcus aureus. During cardiac surgery multiple bacterial vegetations were found with a
diameter up to 7 mm associated with perforation of one of the leaflets that was treated with a pericardial patch. After
surgery, the patient convalesced rapidly under antibiotic therapy. Concerning the neurological symptoms, the patient
obtained complete recovery. Final blood tests were normal.

On day 11 after surgery a repeat MR scan was performed demonstrating full remission of the lesion in the dorsal
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corpus callosum. Furthermore, there was complete remission of the diffusion reduction of the multiple punctate lesions in
both cerebral hemispheres, but now with significant gadolinium uptake according to the usual time course of ischemic
lesions (see Figure 2). Another source of infection could not be found. The patient left the hospital without any symptoms.

Figure 2. Follow-up MR after treatment
demonstrates complete remission of the splenial
lesion on Diffusion-weighted imaging (a),
T2-weighted turbo spin-echo (b), and turbo
FLAIR (c). The multiple punctate lesions in both
hemispheres reveal now significant gadolinium
uptake (subacute stage of ischemia) on the
contrast-enhanced T1-weighted sequence (d).

3 Discussion

MERS presents with a clear focus of MR signal alterations located in the splenium of the corpus callosum. However, this
lesion is not specific. Otherwise, there may be associated brain lesions that may lead one to the correct diagnosis. Clinical
symptoms are mild confusion, gait ataxia, and seizures. Usually, there is complete recovery of the symptoms and the
splenial lesion in MRI ™. Such a splenium lesion may occur in a lot of other conditions, such as seizures, antiepileptic drug
therapy, viral infections — mostly influenza — bacterial infections, hypoglycaemia, Wernicke encephalopathy, Marchiafava
Bignami disease, hemolytic uremic syndrome, acute urinary retention, and acute axonal trauma ®\. Recent reports
describe involvement of the whole corpus callosum and even adjacent deep white matter, also in that cases with complete
recovery within four weeks . The pathophysiology of MERS is not really understood yet.

Indeed, the etiology and pathophysiology of transient splenial lesions, as shown in this case of MERS, are unclear yet.
Tada et al. ™ consider two theories concerning the lesion within the corpus callosum: The first theory assumes the lesion to
arise secondary to an intramyelinic edema due to separation of the myelin layers.

The second theory discusses an influx of inflammatory cells and macromolecules in combination with cytotoxic edema.
Furthermore, interstitial edema is considered also, because MERS has been reported even in neonates, in whom the corpus
callosum is not myelinated yet ©I.

As mentioned, the main location of MERS is the dorsal corpus callosum, though recent papers describe involvement of
other callosal parts and even the deep white matter. The preferred location in the posterior aspect of the corpus callosum is
unclear yet, because a previous study evaluated that the callosal fibers do not vary . Beyond that Takanashi et al. ']
discuss direct viral invasion of the affected brain tissue. In addition or apart from the virus itself, unknown receptors or
markers with special affinity to inflammatory cells or macromolecules, such as antibodies, could be responsible for the
edema as in a cross reaction. Additionally of interest is the vascular supply. Kakou et al. 2 demonstrated that the
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splenium is supplied by the terminal branches of the posterior cerebral artery, while the anterior aspects are fed by arterial
branches from the internal carotid artery. In the sense of Olivot et al. ™! the splenial alteration could be a reversible
ischemic lesion.

MERS may arise in association with multiple other diseases, as mentioned above. Differential diagnosis must also include
encephalomyelitis disseminata, ischemia, and lymphoma. Furthermore, another, clinically very important differential
diagnosis is infectious endocarditis, as shown in this case report and previously described by Fukagawa K et al. ™I,

In conclusion, MERS - a rare entity — is an important red flag indicator for multiple other conditions, as shown in this case
of infectious endocarditis, that have to be checked and ruled out carefully in each case.
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