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Diffuse callosal signal changes can rarely occur following successful shunting for obstructive 
hydrocephalus.  Few cases have documented signal abnormalities within the corpus callosum on MR 

studies obtained after ventricular decompression in patients with hydrocephalus. Our purpose was to establish the frequency of 
this nding in shunted patients and attempt to elucidate its cause and clinical signicance. Post-shunting callosal changes may 
be associated with more extensive white matter disease, and may not imply wide pressure uctuations. 
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Radio-Diagnosis

INTRODUCTION
MRI prior to, or following, shunting for hydrocephalus may 
reveal changes in the corpus callosum such as thinning or 
scalloping. Recent reports draw attention to the rare 
occurrence of diffuse, persistent thickening of the whole 
corpus callosum after successful shunting. MRI revealed 
marked diffuse signal change in the corpus callosum and 
diffuse white matter changes, which were more extensive than 
has previously been reported. In our cases, the signicant 
improvement following shunting was delayed and preceded 
by a period of neurological deterioration.

MRI signal change in the corpus callosum following 
ventricular shunt insertion for obstructive hydrocephalus has 
been described in a small proportion of patients, with the 
majority imaged more than three months post-procedure. 
Typical changes include increased signal intensity on 
T2/FLAIR and decreased signal intensity on T1 sequences, 
accompanied by morphological scalloping of the dorsal 
corpus callosum body. The precise mechanism underlying 
these signal changes is unknown, although several 
aetiologies have been postulated including mechanical 
compression, decompression associated oedema and 
ischaemia, and overshunting.

MATERIALS AND METHODS
Study Design
It is a retrospective, observational & descriptive study of MRI 
Brain in 14 patients aged between 1 year to 60 years; 
presenting with chronic hydrocephalus post VP shunt in 
Government medical college and hospital, Nagpur; over a 
period of 12 months (May 2023 to April 2024). MRI brain was 
done on 3.0T Siemens Magnetom Vida with routine sequences 
like T1, T2, STIR, SWI, FLAIR, IR and DWI. All anatomical 
structures like gray-white matter, cerebellum, brainstem, 
ventricles etc. were systematically assessed. 

Inclusion and Exclusion Criteria
All patients who were referred for brain MRI for evaluation of 
chronic hydrocephalus post VP shunting. Patients with 
metallic implants and claustrophobia were excluded from the 
study. 

RESULTS
In the study population, 14 patients had been treated for 
obstructive hydrocephalus. Callosal signal changes were 
observed in 4 patients. 3 of these 4 studies showed small clefts 
of abnormal signal within the body of the corpus callosum 
adjacent to the shunt catheter that were most likely iatrogenic. 
An additional case of a small cavitary lesion in the splenium in 

proximity to the shunt catheter was also observed and was 
similarly attributed to iatrogenic injury. 4 (28%) of all shunted 
patients with obstructive hydrocephalus, exhibited more 
extensive signal changes of the corpus callosum, 
predominantly involving the callosal body. Duration of 
symptoms of increased intracranial pressure varied from 6 
weeks to 3 years (mean, 1 year).

Representative Figure Legend

Figure 1: Axial MR images showing diffuse T1 hypointensity 
(A), T2/FLAIR hyperintensity (B,C) involving the genu, body 
and splenum of corpus callosum. It is not showing diffusion 
restriction on DWI (D,E) or post contrast enhancement(F). 
These features represent corpus callosal impingement 
syndrome secondary to post VP shunt in chronic 
hydrocephalus.

Figure 2: Multiple T1 hypointensities (A), T2/FLAIR 
hyperintensities (B,C,D) involving the rostrum,genu, body and 
splenum of corpus callosum. No diffusion restriction seen on 
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DWI (E,F). These features are suggestive of corpus callsoum 
impingement syndrome secondary to long standing 
hydrocephalus.

DISCUSSION
Corpus callosum changes have been reported in several 
studies and case reports , with the largest series 
demonstrating MRI signal changes in 8.3% of patients with 
obstructive hydrocephalus between 3 and 75 months post-
operatively. Firstly, direct compression of the corpus callosum 
against the falx cerebri is likely the antecedent event. This 
would account for the slightly higher incidence of corpus 
callosum changes in obstructive hydrocephalus versus 
communicating hydrocephalus described by Lane et al. 

{1}They invoked the theory of Numaguchi et al  that callosal 
scalloping was indicative of tethering by branches of the 
pericallosal artery but furthermore contended that this 
tethering, exacerbated by overshunting, caused a degree of 
traction upon these callosal perforators sufcient to induce 

{1}postshunt ischemia. Both Numaguchi et al  and Spreer et al 
{2} noted that in a few of their cases, the ndings were less 
apparent on follow-up studies and suggested that these 
ndings were potentially reversible owing to the “gradual 
resorption of CSF from the callosal sulcus and reconstitution 
of the internal structures of the corpus callosum.”

CCIS is an uncommon sequela of severe and usually chronic 
hydrocephalus, where there is stretching of the lateral 

{1,2} ventricles and/or impingement of the corpus callosum 
{3 }against the undersurface of the cerebral falx. The rigid 

inferior margin of the falx impinges on the cranially 
expanding corpus callosum, resulting in attening and 

.{4}thinning of the posterior body

Different height of the falx cerebri between individuals (shown 
to be up to 2 cm) could then explain the variable presence of 
signal change among patients. Isolated mechanical 
compression, however, is probably insufcient given the 
apparently 'normal' pre-shunt appearance of the corpus 

{1}callosum on MRI. Namaguchi et al  suggested that when 
superior displacement of the corpus callosum is sustained, 
perforating branches of the pericallosal artery adapt to the 
shorter distance between the cingulate cortex and corpus 
callosum, except at the site of its medullary perforators. When 
hydrocephalus is subsequently decompressed, scalloping is 
seen between the tethered perforators. These shortened 
vessels may also be stretched, making the corpus callosum 
vulnerable to ischaemia and subsequent oedema. 

The imaging features are characterised by T1-weighted 
signal hypointensity as well as T2-weighted and FLAIR signal 
hyperintensity within the corpus callosum, primarily involving 

.{4,5}its body and isthmus There may be indentation of the 
cingulate gyrus, resulting in cerebrospinal uid accumulation 
in the indented spaces.1 Longstanding cases may eventually 
demonstrate localized atrophic callosal volume loss and 

{4,6}signal abnormality  that may persist after the ventricular 
{1,3,6}system has been decompressed.

It would stand to reason that the elevated intraventricular 
pressures present in patients with obstructive hydrocephalus 
would be expected to produce a greater degree of 
compression than might be encountered in patients with 
communicating forms of hydrocephalus. This long-standing 
compression probably compromises the venous drainage or 
even arterial supply to the corpus callosum, leading to the 

{2}signal changes. Spreer et al  excluded this as a mechanism 
of injury owing to a lack of ndings on pre-shunt studies; 
however, it was our observation that adequate assessment of 
signal changes within the corpus callosum on preoperative 
examinations was not possible because of the severe 
stretching and attenuation of this structure. It was only after 

the ventricles had been decompressed and the corpus 
callosum had re-expanded that the ndings became obvious. 
It is highly unlikely that the signal changes are secondary to 
traction-induced arterial compromise, as proposed by Spreer 

{2}et al  .

CONCLUSION
These cases are an early imaging example of extensive 
corpus callosum signal and morphological changes following 
decompression of obstructive hydrocephalus, characterized 
by T2/FLAIR hyperintensity and T1 hypointensity as well as 
scalloping of the dorsal corpus callosum body. Although 
precise understanding of the underlying mechanism remains 
elusive, it is crucial that these appearances not be mistaken 
for other pathologies that conceivably could lead to 
unnecessary additional investigations or procedures.

When presented with a T2 signal abnormality of the corpus 
callosum, the lack of contrast enhancement and diffusion 
restriction, along with evidence of ventricular decompression 
in some cases, provide important clues to differentiate CCIS 
from more sinister causes of transcallosal signal 
abnormality—such as glioblastoma, lymphoma, and 

{7}tumefactive demyelination.
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