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ABSTRACT
Although rare, splenium of the corpus callosum (SCC) may be in-
volved in many etiological conditions. Most forms of involvement 
are permanent and minorities of these are transient. The patho-
physiology is intra-myelinic axonal edema related to hyponatremia 
and local inflammatory cell infiltration. The first case; 34-years-old 
female patient accepted to our unit with recurrent complex-partial 
seizures. She had epilepsy for 10 years and carbamazepine using 
for 4 years. Second case; 22-years-old female patient presented 
with vomiting, nausea and visual deficiency. Both cases magnetic 
resonance imaging (MRI) showed focal diffusion limitation in SCC. 
A comprehensive diagnostic work-up was carried out to account 
for these clinical and neuro-radiological presentations. 1-month 
follow up MRI showed resolution of these lesions. Previously, tran-
sient limitation of diffusion of SCC has been mostly reported in ep-
ileptic patients and treatment with anti-epileptic agents. However, 
many other conditions may result the appearance of similar clini-
cal states. These patients may have mild form of encephalopathy 
and the prognosis is generally good. MRI is particularly sensitive in 
early identification of these lesions. A good understanding of the 
transient nature of the condition may allow avoidance from unnec-
essary invasive diagnostic and therapeutic methods.
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ÖZET
Korpus kallozumun spleniumu (KKS), birçok etiyolojik neden ile 
nadir de olsa etkilenebilmektedir. Bu tutulumun bir kısmı kalıcı ve 
az bir kısmı da geçicidir. Patofizyolojisinde hiponatremi ile ilişkili 
intramiyelinik aksonal ödem ve lokal inflamatuar hücrelerin infilit-
rasyonu vardır. Birinci olgu; 34 yaşında kadın hasta, tekrarlayan 
kompleks parsiyel nöbetler ile başvurdu. Özgeçmişinde, 10 yıldır 
epilepsi hastalığı ve 4 yıldır karbamazepin kullanımı vardı. İkinci 
olgu; 22 yaşında kadın hasta bulantı kusma ve görme bozukluğu 

Introduction
Transient lesions of the splenium of corpus callosum 
(SCC) are a rare phenomenon that may occur in a variety 
of conditions. Morphologically these lesions are located 
in the middle portion of SCC, are oval shaped, and have 
a well-demarcated boundary. These lesions are unlikely to 
enlarge and attain a hemorrhagic character, and follow-up 
imaging studies generally do not show new occurrence of 
concomitant lesions. Magnetic resonance imaging (MRI) 
shows hyper-intensity in T1 and FLAIR sequences, 
while T2 sequences are hypo-intense. In addition, focal 
diffusion is restricted in diffusion weighed MRI images. 
On the other hand, cranial computed tomography (CT) 
may be unremarkable1. Cytotoxic edema is the most fre-
quent culprit in the etiopathogenesis of such lesions, and 
may result from the toxic effects of a variety of drugs, 
and mainly anti-epileptics. Additionally, systemic, meta-
bolic, or infectious diseases may lead to a similar appear-
ance in conjunction with focal demyelination. Clinically, 

şikayetleri ile başvurdu. Kranial manyetik rezonans görüntüleme 
(MRG)’lerinde KKS’de fokal difüzyon kısıtlamaları izlendi. Bu klinik 
ve nöroradyolojik görünüme sebep olabilecek diğer tüm faktörler 
araştırıldı. Bir ay sonraki kranial MRG incelemelerinde bu lezyonla-
rın düzelmiş olduğu görüldü. KKS’nda geçici difüzyon kısıtlamaları 
daha çok epilepsi hastalarında ve antiepileptik ilaç kullanımlarında 
bildirilmiştir. Fakat birçok durum benzer görüntüye sebep olabil-
mektedir. Bu olgularda hafif bir ensefalopati görülebilir ve prognoz 
genellikle iyidir. MRG bu lezyonların erken dönemde saptanmasın-
da oldukça duyarlıdır. Bu klinik durumun geçici olduğunu bilmek, 
girişimsel tanı ve tedavi yöntemlerinden kaçınmamızı sağlayabilir. 

Anahtar kelimeler: korpus kallozum; splenium; geçici lezyon; manyetik 
rezonans görüntüleme
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patients may present with encephalopathy with signs of 
mild impairment of consciousness2,3. However, until now 
no explanations for the preferential involvement of this 
anatomical location could be provided. We discussed the 
radiological characteristics, risk factors, and prognosis of 
this rare entity in the context of two case reports with 
clinically different features.

Cases
First patient: A 34-year old female patient presented 
with recurrent complex-partial seizures. She had a epi-
lepsy for 10 years and carbamazepine history for 4 years 
at a daily dose of 1200 mg. On average, she reported 
having two seizure episodes per month that begin in the 
right or left arm, evolving to a secondarily generalized 
seizure. She also reported inadequate compliance to an-
ti-epileptic treatment. She was admitted because of in-
creased frequency of seizures (i.e. two episodes per day) 
to secondarily generalized seizures. In addition, she had 
received phenytoin infusion at a dose of 18 g/kg over 
30 minutes at the emergency room, due to the failure to 
control the epileptic activity. Diffusion weighed MRI 

showed a focal hyper-intense lesion of 12x10 mm with-
in SCC with well-demarcated margins. In apparent dif-
fusion coefficient (ADC) mapping, the corresponding 
anatomical parts exhibited hypointense character. T2 
MRI sequence of the same lesions showed hyper-inten-
sity. No pathological contrast enhancement was found 
after injection of intravenous contrast medium in T1 
MRI sequences (Fig. 1. a–d). Electroencephalography 
(EEG) was normal. Laboratory tests results were as 
follows: white blood cell (WBC) 7.81=K/uL (3.5–
10.5), hemoglobin=11.2 g/dl (13.5–17.5), plate-
lets (PLT)=22 K/uL (150–450), B12=444 pg/ml 
(211–911), folic acid=8.62 ng/ml (9–24). Routine 
biochemistry analyses showed normal. In addition to 
carbamazepine at a dose of 1200 mg/day, levetiracetam 
1000 mg/day was added to the treatment and seizures 
were adequately controlled. A diffusion weighed MRI 
after 10 days showed resolution of the lesion in ACD 
mapping and in T2 sequences, while no difference was 
found as compared to the image obtained at presenta-
tion 10 days ago in T1 sequences after contrast injec-
tion (Fig. 1. e–h).

Figure 1. a–h. Magnetic resonance imaging of case 1: Initially (a–d); 10 days later (e–h). Diffusion weighed image (a, e); ADC mapping (b, f); T2 sequence (c, g); 
T1 sequence+post-contrast (d, h); The lesion in the splenium of corpus callosum resolved after 10 days.
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Second patient: A 22-year-old female patient pre-
sented with vomiting, nausea, and impaired vision. 
Neurological examination was normal. She had 
no chronic disease history of medical conditions. 
Diffusion weighed MRI showed a 9x11 mm focal, 
hyper-intense lesion with well-defined margins in 
SCC. ADC mapping showed hypo-intensity in the 
same lesion. T2 and FLAIR sequences showed focal 
hyper-intensity as well as the absence of pathological 
contrast enhancement (Fig. 2. a–d). EEG revealed nor-
mal. Laboratory results were as follows: WBC=8.71 K/
Ul (3.5–10.5), hemoglobin=16.3 g/dl (13.5–17.5), 
PLT=235 K/Ul (150–450), B12=153 pg/ml (211–
911), folic acid=18.12 ng/ml (9–24). Routine bio-
chemistry testing showed normal too. Blood, urine, 
throat, and cerebrospinal fluid (CSF) cultures revealed 
no microbiological growth. Other test results were as 
follows: anti CCP=negative, anti ds-DNA=negative, 
antinuclear antibodies (ANA)=negative, anti-neut-
rophil cytoplasmic antibodies (ANCA)=negative, 
rheumatoid factor (RF)=11.6 mg/L (0–20) and 
anticardiolipin IGM/IGG=negative. Erythrocyte 

sedimentation rate (ESR)=12 m/h (0–20), C-reactive 
protein (CRP)=5.27 mg/L (0–5), immunoglobulin 
G=12 g/l (7–16), immunoglobulin M=1.28 g/L (0.4–
2.3). CSF protein=33.6 mg/dl (15–85), immunoglo-
bulin G index=0.3 ( >0.85) and polymerase chain re-
action (PCR)=negative. No oligoclonal bands (OCB) 
were detected in CSF. Microscopic examination of 
CSF was acellular. The visual evoked potential (VEP) 
latencies were normal. After 15 days, T2/FLAIR MRI 
and diffusion weighed MRI were repeated and showed 
resolution of the focal SCC lesion (Fig. 2. e–h).

Discussion
Although SCC involvement does not indicate the 
presence of a specific disorder, certain conditions 
may be associated with lesions at this anatomical 
site. Variety of local or systemic infections may af-
fect SCC. Initially the patient may present with non-
specific signs and symptoms such as mildly increased 
body temperature, nausea, vomiting, headache, nasal 
congestion, and mild mental changes. However, in 
some patients the clinical presentation may take a 

Figure 2. a–h. Magnetic resonance imaging of case 2: Initially (a–d); 10 days later (e–h). Diffusion weighed image (a, e); ADC mapping (b, f); T2 sequence (c, g); 
FLAIR sequence (d, h); The lesion in the splenium of corpus callosum resolved after 10 days.
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on the timing of CSF examination. Lumbar puncture 
was made to our patient on 7th day of appected to hos-
pital after results of other tests. When detailed history 
taking and clinical and electrophysiological findings 
fail to provide a specific diagnosis, the patient may be 
followed up with MRI in association with treatment 
directed at symptoms. When specific diagnoses cannot 
be established, it may be important to remember the 
transient nature of this clinical condition to avoid from 
unnecessary diagnostic and therapeutic interventions.

These cases has been presented in 51. national neurology 
congress as a poster, in Antalya/Turkey (02.11.2015)
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more dramatic form with more severe mental altera-
tions and epileptic seizures4,5.

The reason for the specific involvement of this anatom-
ical site and its pathophysiological mechanisms are yet 
to be elucidated. Implicated factors include cytotoxic 
edema, focal inflammatory changes, electrolyte altera-
tions at the cell membrane and focal demyelination due 
to antiepileptic drugs. Isolated involvement of SCC is 
not due to a difference between the histopathological 
characteristics of this region and other parts of the cor-
pus callosum. Vascular theory has been able to partly 
explain the specific involvement at this site, since SCC 
is supplied by the vertebrobasilar system, while other 
parts of the corpus callosum receive their circulation 
via the carotid system. However, absence of lesions in 
other areas supplied by the vertebrobasilar system is 
one shortcoming of the vascular theory2,6,7.

The specific involvement of this site occurs more 
commonly in certain patients, particularly epileptic 
patients and those receiving anti-epileptic agents. In 
such patients, restricted diffusion may be observed in 
diffusion weighed images, possibly in association with 
the alterations in fluid-electrolyte balance induced by 
antiepileptic medications. In particular, carbamaze-
pine may trigger strong diuretic effects via its effects 
on arginine-vasopressin system8,9. So affecting the cell 
membrane and causing cytotoxic edema lead to the oc-
currence of the SCC lesion. As with our first patient, it 
should be borne in mind that long term use of carbam-
azepine may be associated with such lesions, especially 
after frequently recurring seizures. However, the effect 
of this condition on prognosis and treatment efficacy 
is not clear. EEG can show slowed brain activity and 
sharp waves especially in the posterior occipitotem-
poral portion. Some of the patients may not have any 
EEG abnormalities5,10. Our first patient manifested 
recurrent convulsions without EEG wave disturban-
ces. Second patent did not have epilepsy and EEG was 
normal.

Differential diagnoses in patients with SCC involve-
ment include ischemic cranial disorders, intoxication, 
Marchiafava-Bignami disease, hydrocephalus, acqui-
red immune deficiency syndrome (AIDS), lymphoma, 
posterior reversible encephalopathy syndrome (PRES), 
and multiple sclerosis (MS). The high number of dif-
ferential diagnoses may complicate efforts at elucidat-
ing the etiology of the condition10. When a diagnostic 
uncertainty exists, as in our second patient, CSF may 
have to be examined, although there is no consensus 


