
Introduction
Corpus callosum (CC) is the most important cerebral 
inter-hemispheric connecting structure, characterized 
by densely packed myelinated and unmyelinated white 
matter tracts originating by cortical neurons. Acquired 
lesions of CC can derive from many causes such as 
ischemic damage, tumors, demyelinating diseases, infec-
tions, trauma and metabolic diseases (Renard et al., 2014). 
Clinical pictures resulting from CC lesions are variable 
and may depend on which part is mainly involved. Ante-
rior lesions may cause alien limb syndrome, left agraphia 
and right constructional apraxia, lesions of the body may 
cause left tactile anomia and left hemialexia when the 
splenium is involved (Berlucchi, 2012). Extensive lesions 
of CC are frequently associated with impairment of con-
sciousness and correlate with poor prognosis (Kampfl et 
al., 1998; Kuchta et al., 2009). Vascular ischemic lesions of 
CC are usually associated with ischemia occurring also in 
other brain regions (Li et al., 2015). We describe a patient 
developing isolated CC lesions following hypoxic damage, 
with consequent coma, vegetative state and death.

Case presentation
A 76-years-old man with hypertension and diabetes mel-
litus developed a normal pressure hydrocephalus that was 
treated with ventriculo-peritoneal shunt. Three months 
later, appearance of stupor and confusional state was 
investigated with a brain computerized tomography. Since 
cerebral venticuli enlargement was unaltered, the patient 
underwent repeated shunt revision, finally replaced with 
a ventriculoatrial shunt. Clinical conditions improved, 
however mild dysphagia was detected during a phoni-
atric examination. Despite a creamy diet was suggested, 
the patient underwent an ab-ingestis pneumonia. Admit-
ted to the intensive care unit, the patient was stuporous 
but able to execute simple commands. A percutaneous 
endoscopic gastrostomy allowed enteral feeding, follow-
ing a laryngoscopic evaluation consistent with severe dys-
phagia. He performed the first brain magnetic resonance 
imaging (MRI) scan (Figure 1A and 1C) then, one week 
later, he presented a severe respiratory failure and devel-
oped coma. The EEG was poorly responsive showing bilat-
eral slowing (6–7 Hz) with diffuse delta waves (1–3 Hz, 
60–200 μV), more evident bilaterally in fronto-temporal 
regions. Blood examination showed moderate increase 
of leukocytes (10500/μl, nv 4500–9800), C-reactive pro-
tein (15.8 mg/l, nv < 5) and blood glucose (180 mg/dl, nv 
65–110), while creatinine, transaminase, creatine phos-
phokinase, sodium, potassium and calcium plasma levels 
were normal. Coma evolved in a vegetative state without 
evidence of temporary clinical recovery. Three weeks later 
a second brain MRI scan (Figure 1B and 1D) showed iso-
lated demyelinating lesions of CC, mostly involving the 
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callosum. Our patient indeed evolved into persistent vegetative state and died five months after hypoxic 
episode. This case report could give some insight about in vivo brain susceptibility to hypoxic damage.
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truncus. The patient persisted in a vegetative state until 
death, occurred 5 months after anoxic injury. 

Discussion
We describe a patient developing isolated demyelination 
of CC following brain hypoxia due to ab-ingestis pneu-
monia. Brain arterial occlusion often determine a typical 
ischemic stroke limited to brain tissue supplied by the 
involved vessel. Instead, cardiac or respiratory involve-
ment may reduce oxygenated arterial blood supply to 
the entire brain tissue. Experimental conditions in manu-
scripts concerning damage following reduced oxygen sup-
ply differentiate “ischemia” from “anoxia/hypoxia”. The 
term “ischemia” refers to reduction of blood flow result-
ing in both lack of oxygen and other nutrients (such as 
glucose); this usually occurs because of arterial occlusion 
or cardiac pump deficit, such as cardiac arrest. Conversely, 
it may occur that oxygen cannot reach blood in absence 
of arterial flow alterations, sometimes because of respira-
tory dysfunction, such as in pneumonia: this is referred as 
anoxia or hypoxia.

The extent of permanent lesions depends on the dura-
tion of perfusional deficit as well as on the susceptibility 
of the involved tissue. Reduced arterial supply may affect 
differently cerebral grey and white matter; metabolic 
requirements of neurons, astrocytes and oligodendrocytes 
may differ. Experimental in-vitro evidences indicate that 
neurons are more resistant to ischemia than astrocytes, 
even if astrocytes are particularly resistant to hypoglycemia 

(Alves et al., 2000), while oligodendrocytes appear the 
most vulnerable cells during either hypoxia or hypogly-
cemia (Lyons and Kettenmann, 1998). Neurophysiological 
evidences on animal model of experimental hypoxia 
show that within CC, larger myelinated axons are more 
susceptible to hypoxic damage compared to smaller and 
less myelinated axons, suggesting that myelin may be the 
structural element underlying the vulnerability to anoxia 
(Baltan, 2006).

In our patient, brain hypoxia was consequent to ab-
ingestis pneumonia, determining reduced arterial blood 
oxygenation, without occurrence of cardiac arrest. Three 
weeks after hypoxia, brain MRI demonstrated a selective 
involvement of CC, with partial sparing of rostrum and 
splenium. Given data available on in-vitro and animal 
study, we can hypothesize that hypoxia affected mainly 
oligodendrocytes devoted to myelinate axons passing 
through CC. Respiratory involvement without blood flow 
impairment could have favoured the hypothetical preva-
lent damage to these glial cells, even if we cannot find a 
clear explanation about the involvement of CC and not of 
other white matter regions. Conversely, in those patients 
where brain hypoxia follows cardiac arrest, neurons are 
mostly affected, particularly in brain regions considered 
more susceptible to anoxia, such as hippocampus. Indeed, 
some cardiac arrest survivors suffer persistent memory 
and executive dysfunction due to hyppocampal involve-
ment, whose volume appears reduced at MRI examination 
performed during follow-up (Stamenova et al., 2018).

Figure 1: Baseline MRI (A, C: 1.5T-GE_Medical-System-Signa-Excite) and 3-weeks after anoxia (B, D: 1.5T-Siemens-Mag-
netom-Avanto). Baseline lacks alterations in the corpus callosum (A: T2-sagittal) and white matter (C: FLAIR/T2-axial). 
Anoxia produced T2 hyperintense lesions of corpus callosum appearing thickened, while rostrum and splenium are 
partly spared (B) as well as bihemispherical white matter (D).
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In a rare condition, described as “delayed posthypoxic 
leukoencephalopathy”, patients undergo a neurologi-
cal relapse following 1–4 weeks of clinical stability or 
improvement following brain hypoxia. Brain MRI shows 
diffuse and confluent white matter changes, but a specific 
early involvement of CC has not been reported (Katyal et 
al., 2018; Zamora et al., 2015). Although our patient did 
not perform further brain MRI to exclude a late involve-
ment of hemispheric white matter, the isolated involve-
ment of CC 3 weeks after injury and the absence of any 
temporary clinical recovery, make such diagnosis unlikely.

Our patient had diabetes and was treated with insulin 
during most of the hospitalization period, however glyce-
mia was daily monitored and no significant fluctuations 
were reported. Cerebral lesions caused by hypoglycemia 
may determine persistent vegetative state, but usually 
involve gray matter such as cerebral cortex, hippocampus 
and basal ganglia (Guler et al., 2015).

Brain hypoxia may determine diffuse and irreversible 
damage possibly leading to vegetative state and death. 
Since post-hypoxic lesions are often extensive, a correla-
tion between spatial distribution of lesions and prognosis 
is difficult (Topcuoglu et al., 2009). It is however reported 
that involvement of CC predicted a poor outcome in 
patients with post-traumatic vegetative state (Kampfl et 
al., 1998).

To our knowledge this is the first case where isolated CC 
anoxic damage can be demonstrated in an adult patient. 
This case report could give some insight about in vivo 
brain susceptibility to hypoxic damage.

Competing Interests
The authors have no competing interests to declare.

References
Alves, PM, Fonseca, LL, Peixoto, CC, Almeida, AC, 

Carrondo, MJ and Santos, H. 2000. NMR studies 
on energy metabolism of immobilized primary neu-
rons and astrocytes during hypoxia, ischemia and 
hypoglycemia. NMR Biomed., 13: 438–448. DOI: 
https://doi.org/10.1002/nbm.665

Baltan, S. 2006. Surviving anoxia: A tale of two white 
matter tracts. Crit. Rev. Neurobiol., 18: 95–103. DOI: 
https://doi.org/10.1615/CritRevNeurobiol.v18.
i1-2.100

Berlucchi, G. 2012. Frontal callosal disconnection 
syndromes. Cortex J. Devoted Study Nerv. Syst. 
Behav, 48: 36–45. DOI: https://doi.org/10.1016/j.
cortex.2011.04.008

Guler, A, Kumral, E, Sirin, TC, Sirin, H and 
Kitis, O. 2015. Magnetic resonance imaging 
characteristics of persistent vegetative state due 

to prolonged hypoglycemia. J. Clin. Diagn. Res. 
JCDR 9, TD01-02. DOI: https://doi.org/10.7860/
JCDR/2015/10478.5396

Kampfl, A, Schmutzhard, E, Franz, G, 
Pfausler, B, Haring, HP, Ulmer, H, Felber, S, 
Golaszewski, S and Aichner, F. 1998. Prediction 
of recovery from post-traumatic vegetative state 
with cerebral magnetic-resonance imaging. Lancet 
Lond. Engl, 351: 1763–1767. DOI: https://doi.
org/10.1016/S0140-6736(97)10301-4

Katyal, N, Narula, N, George, P, Nattanamai, P, 
Newey, CR and Beary, JM. 2018. Delayed Post-
hypoxic Leukoencephalopathy: A Case Series and 
Review of the Literature. Cureus, 10: e2481. DOI: 
https://doi.org/10.7759/cureus.2481

Kuchta, J, Wedekind, C, Ernestus, R-I and Klug, N. 
2009. The hour-glass model of corpus callosum 
injury. Cent. Eur. Neurosurg., 70: 125–129. DOI: 
https://doi.org/10.1055/s-0029-1214384

Li, S, Sun, X, Bai, Y, Qin, H, Wu, X, Zhang, X, Jolkkonen, 
J, Boltze, J and Wang, S. 2015. Infarction of the 
corpus callosum: A retrospective clinical investi-
gation. PloS One, 10: e0120409. DOI: https://doi.
org/10.1371/journal.pone.0120409

Lyons, SA and Kettenmann, H. 1998. Oligodendrocytes 
and microglia are selectively vulnerable to com-
bined hypoxia and hypoglycemia injury in vitro. 
J. Cereb. Blood Flow Metab. Off. J. Int. Soc. Cereb. 
Blood Flow Metab. 18: 521–530. DOI: https://doi.
org/10.1097/00004647-199805000-00007

Renard, D, Castelnovo, G, Campello, C, Bouly, S, 
Le Floch, A, Thouvenot, E, Waconge, A and 
Taieb, G. 2014. An MRI review of acquired corpus 
callosum lesions. J. Neurol. Neurosurg. Psychiatry. 
85: 1041–1048. DOI: https://doi.org/10.1136/
jnnp-2013-307072

Stamenova, V, Nicola, R, Aharon-Peretz, J, Goldsher, D, 
Kapeliovich, M and Gilboa, A. 2018. Long-term 
effects of brief hypoxia due to cardiac arrest: Hip-
pocampal reductions and memory deficits. Resusci-
tation, 126: 65–71. DOI: https://doi.org/10.1016/j.
resuscitation.2018.02.016

Topcuoglu, MA, Oguz, KK, Buyukserbetci, G and Bulut, 
E. 2009. Prognostic value of magnetic resonance 
imaging in post-resuscitation encephalopathy. 
Intern. Med. Tokyo Jpn. 48: 1635–1645. DOI: https://
doi.org/10.2169/internalmedicine.48.2091

Zamora, CA, Nauen, D, Hynecek, R, Ilica, AT, 
Izbudak, I, Sair, HI, Gujar, SK and Pillai, JJ. 2015. 
Delayed posthypoxic leukoencephalopathy: A case 
series and review of the literature. Brain Behav., 5: 
e00364. DOI: https://doi.org/10.1002/brb3.364

https://doi.org/10.1002/nbm.665
https://doi.org/10.1615/CritRevNeurobiol.v18.i1-2.100
https://doi.org/10.1615/CritRevNeurobiol.v18.i1-2.100
https://doi.org/10.1016/j.cortex.2011.04.008
https://doi.org/10.1016/j.cortex.2011.04.008
https://doi.org/10.7860/JCDR/2015/10478.5396
https://doi.org/10.7860/JCDR/2015/10478.5396
https://doi.org/10.1016/S0140-6736(97)10301-4
https://doi.org/10.1016/S0140-6736(97)10301-4
https://doi.org/10.7759/cureus.2481
https://doi.org/10.1055/s-0029-1214384
https://doi.org/10.1371/journal.pone.0120409
https://doi.org/10.1371/journal.pone.0120409
https://doi.org/10.1097/00004647-199805000-00007
https://doi.org/10.1097/00004647-199805000-00007
https://doi.org/10.1136/jnnp-2013-307072
https://doi.org/10.1136/jnnp-2013-307072
https://doi.org/10.1016/j.resuscitation.2018.02.016
https://doi.org/10.1016/j.resuscitation.2018.02.016
https://doi.org/10.2169/internalmedicine.48.2091
https://doi.org/10.2169/internalmedicine.48.2091
https://doi.org/10.1002/brb3.364


Marinelli et al: Isolated Demyelination of Corpus Callosum Following Hypoxia88  

How to cite this article: Marinelli, L, Castelletti, L and Trompetto, C. 2018. Isolated Demyelination of Corpus Callosum Following 
Hypoxia. European Journal of Molecular & Clinical Medicine, 5(1), pp. 85–88. DOI: https://doi.org/10.5334/ejmcm.259

Accepted: 05 Novermber 2018         Published: 20 November 2018

Copyright: © 2018 The Author(s). This is an open-access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

European Journal of Molecular & Clinical Medicine, is a peer-reviewed open access journal 
published by Ubiquity Press on behalf of The European Society for Translational Medicine. OPEN ACCESS 

https://doi.org/10.5334/ejmcm.259
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Case presentation 
	Discussion 
	Competing Interests 
	References 
	Figure 1

