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Case report
A nine-year-old kidney recipient with stage 3 chronic kidney disease 

due to poor initial graft perfusion with focal cortical infarcts, cellular 
rejection, calcineurin inhibitor toxicity and repeated pyelonephritis 
episodes presented in the Hospital Emergency Service due to a 17-day 
severe headache that had become more painful and accompanied by 
vomiting in the last two days.  There was no history of trauma, infection 
or vaccines in the last weeks before the symptoms began. 

 The patient’s immunosupression regime currently included 
Rapamicin and methylprednisolone (2 mg every other day). Being a 
carrier of a heterozygotic mutation in Leiden’s Factor V, the patient was 
also receiving low molecular weight heparin (LWMH) as prophylaxis 
for an earlier orthopedic surgery. 

The patient’s primary disease was a renal dysplasia and neurogenic 
bladder secondary to a sacro-coccygeal teratoma extirpated on his 
first day of life. He developed spastic paraparesia but his intellectual 
development was normal.

Physical examination was normal with a Glasgow score of 15.  
Arterial pressure was 140/87 mmHg 

Laboratory work showed no signs of hemorrhage or infection.

A non-contrast CT scan showed an expansive lesion in the left 
hemisphere with mass effect, swelling of the supratentorial ventricular 
system and signs of obstructive hydrocephalia. Consequently, the 
patient was transferred to the Pediatric Intensive Care Unit.

Non-contrast MRI was performed (Figure 1) revealing images of 
altered corticosubcortical intensity in both hemispheres, more marked 
on the left side (hypointense on T-1 sequences and hyperintense on T-2 
and FLAIR weighted sequences). The expansive mass effect resulted in 
supratentorial ventriculomegalia.

An external ventricular stent was place and a sample of cerebro-
spinal fluid (CSF) taken; the resulting cytochemistry was normal. 
Microbiology studies were negative for bacteria, fungi, Herpes simplex 
I and II, Varicella- Zoster virus, Cytomegalovirus, Epstein Barr, Herpes 
6, Enterovirus, Paraechovirus, JC virus and Cryptococcus. 

Dexamethason, vancomycin and acyclovir were administered.  

The patient’s clinical symptoms improved within 48 hours of 
commencing treatment. 

The non-contrast MRI on day six after admission continued to 
show lesions in the cerebellum despite the decreased edema and 
ventriculomegalia. Cerebellar biopsy was done. 

The histological study reported focal demyelinization with chronic 
meningeal inflammation and abundant macrophages without tumoral 
proliferation. The immunohistochemical studies for viral involvement 
were negative. Cultures to detect bacteria, micobacteria and fungi were 
also negative. PCR studies were all negative.

Vancomycin was discontinued when the ventricular drainage 
was removedand Acyclovir when the biopsy results discounted 
viral infection.  After 21 days dexamethasone was replaced with a 
prednisone-tapering regime.

The clinical presentation, tumor-like appearance of the lesion and 
other data in MR images combined with the negative microbiological 
results led to a preliminary differential diagnosis of demyelinizing 
disease vs CNS neoplasia. The histological results from the biopsy 
resulted in a definitive diagnosis of Schilder’s Disease.  

Two months later the control MRI (Figure 2) showed a marked 
decrease in the size of the cerebellar lesion, the disappearance of the 
mass effect and normal ventricular size.  There was a small subacute 
focal lesion with hemorrhagic component in the area of the biopsy.  

At present, six years after the SD episode, the patient remains 
asymptomatic.

Discussion and conclusion
Faced with a kidney transplant patient presenting neurological 

symptoms and cerebral lesions on the image studies differential 
diagnosis should consider infections, neoplasias, drug toxicity, cerebral 
vascular accidents and demyelinizing diseases.

Figure 1. Initial MRI without contrast: expansive lesion in left hemisphere with mass effect 
and signs of obstructive hydrocephalia
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(EMDA), Adrenoleukodystrophy (ALD), Multifocal progressive 
leukoencephalopathy (PML), Multiple sclerosis (MS) and Schilder’s 
Disease (SD).

a) Acute disseminated encephalomyelitis (ADEM) is an acute 
autoimmune demyelinizing disease with sudden onset of multifocal 
neurologic deficits with encephalopathy. Most of cases are triggered 
by vaccination or infection. The CSF shows pleocytosis and/or mild 
increases in protein concentration. On magnetic resonance there 
are signs of newly developed diffuse, poorly demarcated, large 
bilateral lesions predominantly involving the cerebral white matter, 
although deep gray matter lesions may be present. Diagnosis is 
based on the clinical and radiological features [8]. 

b) Adrenoleukodystrophy (ADL) is an X-linked disorder characterized 
by progressive central demyelinization asssociated with adrenal 
cortex insufficiency due to an abnormal accumulation of saturated 
very long chain fatty acids (VLCFA) in these tissues secondary to 
defective peroxysomal ß-oxidation. The different phenotypes of the 
disease are classified depending on the age at symptom onset [9]. 
Family history, clinical findings and increase of VLCFA in males 
with compatible symptoms, suggest the presence of this disease.

c) Progressive multifocal leukoencephalopathy (PML) is a severe 
demyelinating disease secondary to an opportunistic infection of JC 
virus in CNS white matter in immunosupressed patients.  Clinical 
symptoms are insidious including subacute neurologic deficits, 
altered mental status, and visual symptoms [10].  On MRI the lesions 
of PML are seen as areas of decreased signal on T1-weighted images 
and increased signal on T2-weighted and FLAIR with preferential 
location in the subcortical white matter [11]. The gold standard 
for diagnosis of PML is brain biopsy, but it can alternatively be 
established by PCR detection of JC virus DNA in CSF.

d) Multiple sclerosis (MS) is an  immune-mediated inflammatory 
demyelinating disease, rare in children, characterized by repeated 
CNS demyelinization episodes that are separated in time (two or 
more episodes of neurological deficits separated by at least a month) 
and location (one or more independent lesions within the CNS). 
Clinical features will depend on the area of the brain, optic nerves, or 
spinal cord affected by the acute inflammation and demyelination. 
In children isolated optic neuritis, isolated brain-stem dysfunction 
or symptoms of encephalopathy are the most common forms of 
presentation [12]. In adults, an elevated immunoglobulin G (IgG) 
index or the presence of CSF-restricted IgG oligoclonal bands 
(OCB) are biological hallmarks of MS, but earlier-onset pediatric 
MS patients may have a different CSF profile and the percentage of 
pediatric MS patients with OCB (8%–92%), an elevated IgG index 
(64%–75%), or pleocytosis (33%–73%) varies widely between studies 
[13].  A typical MRI pattern is that of multiple well-demarcated 
lesions in the periventricular, juxtacortical, infratentorial, and spinal 
cord white matter. These areas of demyelination are best recognized 
on T2-weighted sequences. Enhancement of areas with active 
inflammation and a affected blood-brain barrier can be seen on T1 
gadolinium contrast sequences. At onset in pediatric MS, T2 shows 
more bright lesions in the posterior fossa and more gadolinium 
enhancing lesions than in adults [14] The diagnosis is based on the 
demonstration of disseminated CNS lesions in both space and time 
based on clinical findings alone or combined with MRI findings [8]. 

e) Schilder’s disease, also known as myelinoclastic diffuse sclerosis, 
is an infrequent   subacute or chronic demyelinizing process with 
unknown etiology that has been considered a rare pediatric variant 
of MS. It presents clinically as a single or more pseudotumoral 

CNS infections are the main cause of neurological complications 
in transplant recipients and usually occur in the first-year post-
transplant [1]. Immunosuppresive therapy is the most important 
etiological factor. Focal CNS infectious lesions or brain abscesses 
have been documented in 0.36–1% of the transplant recipients with 
mycelial fungi being the most frequent cause. Meningoencephalitis is 
predominantly due to viruses, e.g., herpes viruses, and less frequently, 
Listeria monocytogenes, Toxoplasma gondii, and Cryptococcus [2].

The clinical presentation of infection may include symptoms such 
as fever, headache, altered consciousness or focal neurological deficits. 
When there is infection the imaging studies show hypodense or 
intense lesions with ring- enhancement, perilesional edema and a mass 
effect on adjacent structures. CSF examination may help identify the 
infectious agent but occasionally a cerebral biopsy is needed to make a 
definitive diagnosis and decide treatment. 

The risk of systemic lymphoma in the first-year post kidney 
transplant is 20-fold higher than in the general population. The most 
frequent primary cerebral neoplasia’s in transplanted patients are B 
cell lymphomas, usually associated with Epstein-Barr virus (EBV) 
infection and the intensity of immunosuppression. The incidence 
is higher in the first-year post transplant and, in EBV seronegative 
children under 10 years of age, tumors may occur within the first three 
months post-transplant [3,4]. Other neoplasms like glioblastomas or 
oligodendrogliomas are rare. Metastases (particularly of skin tumors) 
should also be considered. 

Imaging tests (CT and MRI) are essential for diagnosis and 
show single or multiple masses with ring enhancement on contrast 
administration, but biopsy is often necessary to distinguish lymphomas 
from other conditions.

The prevalence of stroke among renal transplant recipients is 
around 8% in Spanish series [5]. Risk factors include age, diabetes, 
hypertension, peripheral vascular disease or prior stroke [6]. 
Radiological images of a cerebrovascular accident can reveal ischemic 
or/ and hemorrhagic infarcts. 

Calcineurin-inhibitor drugs may cause symptoms, such as tremor, 
paresthesia, headache, seizures, optic neuropathy, hearing loss and 
ataxia, among others. Toxicity is imperfectly correlated with drug level 
and can occur within the therapeutic range, after just a few doses, or 
several years after initiation of therapy [4].   MRI is the best imaging 
test to distinguish toxicity from an infection or vascular damage. Often 
these lesions can be reversed by decreasing or suspending the drug [7].  

If MRI suggests demyelinization, differential diagnosis should 
include diseases like Acute disseminated encephalomyelitis 

Figure 2. MRI without contrast after two months of steroid treatment: normal ventricular 
system. Small focal lesion with hemorrhagic component secondary to biopsy
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lesions and poses differential diagnosis with a tumor or an abscess 
[15]. The diagnostic criteria were published by Pose, et al. in 1986 and 
are still controversial. The definitive diagnosis of SD remains brain 
biopsy showing demyelinized areas with inflammatory infiltration 
(lymphocytes and macrophages) and microglial proliferation [16]. 
Characteristic MRI findings include uni or bilateral plaque-like 
lesions that appear hypodense on T1 sequence and hyperintense 
on T2 weighted images. A mass effect is common, but not always 
present. Contrast enhancement of the lesion margins can occur 
during the acute inflammatory stage. The most frequent site is 
the centrum semiovale, but lesions may be encountered in other 
locations. Advances in neuro-imaging have made it possible to 
diagnose this disease and rule out brain tumors or abscess without a 
biopsy in most cases [17,18]. Steroid treatment usually provides fast 
radiological and clinical improvement despite the frequent sequelae 
and possible relapses.
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