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Case report

Delirium and topographical disorientation associated 
with glioblastoma multiforme tumour progression 
into the isthmus of the cingulate gyrus
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Summary
since there is no cure for glioblastoma multiforme 
(GBM), the goal of treatment becomes prolonging 
the survival through cytoreduction while minimising 
neurological deficits. In this case report, laser interstitial 
thermal therapy (LItt) was used once the tumour 
progressed into the isthmus of the cingulate gyrus. one 
year after temporal lobectomy, disorders of memory, 
emotion, personality and navigation, likely related to 
limbic system involvement along with hallucinations and 
fluctuating cognition occurred as the tumour progressed. 
after ablation of the posterior cingulum, worsening of 
topographical disorientation was observed.
per literature review, delirium has been noted in patients 
with strokes involving the right-sided temporo-parieto-
occipital junction, and topographical disorientation 
has been associated with lesions of the right posterior 
cingulum. alternative causes of these deficits were 
ruled out, leaving structural changes as the primary 
explanation. this is the first report of the neurological 
deficits associated with tumour progression and 
vasogenic oedema in this region.

BaCkground 
Median survival after diagnosis of glioblastoma 
multiforme (GBM) in patients who are able to 
tolerate the standard therapy of maximal safe 
resection followed by external beam radiation 
therapy (EBRT) and adjuvant temozolamide is 
14.6 months.1 The increased survival with more 
complete laser ablation or surgical resection must 
be balanced with iatrogenic worsening of neurolog-
ical deficits.2 As an alternative to biopsy alone, a less 
invasive approach utilising laser interstitial thermal 
therapy (LITT) to ablate neoplastic tissue achieving 
immediate cytoreduction is being used more 
frequently when patients are not candidates for 
surgical resection.3 The most commonly reported 
permanent complication of LITT is worsening of 
a pre-existing neurological deficit which has been 
reported in 0%–6% of cases.2 3 

In this case report, the risk of successive surgical 
treatments of a mesial temporal GBM were care-
fully weighed against progressive confusion believed 
to be resulting from tumour progression. Acute 
delirium associated with right-sided temporo-parie-
to-occipital junction in ischaemic and haemorrhagic 
strokes has been described; however, this is the first 
report of progression and treatment of a tumour in 

this region resulting in delirium.4–6 Likewise, topo-
graphical disorientation has been described as a 
result of a stroke of the posterior cingulum but has 
not been described before resulting from tumour 
progression and treatment.7

The minimally invasive nature of LITT made it 
a desirable treatment modality over open crani-
otomy as the tumour progressed into the deeper 
mesial temporal structures. This case report serves 
as a guide to council patients with tumours in the 
same location who might be experiencing similar 
symptoms.

CaSe preSenTaTion
A 68-year-old right-handed male with a medical 
history of migraines, hypertension, type II diabetes 
mellitus and atrial fibrillation presented with gener-
alisation of a partial seizure. Prior to his brain 
tumour diagnosis, he was a practising lawyer with 
no personal or family history of psychiatric disease. 
MRI revealed a non-enhancing temporal lobe mass.

inveSTigaTionS
Continuous electroencephalogram (EEG) was nega-
tive for epileptiform activity. Cerebrospinal fluid 
(CSF) was negative for infection, including Lyme 
disease, syphilis, herpes simplex, varicella zoster, 
Epstein-Barr, cytomegalovirus and West Nile virus. 
An autoimmune panel, including paraneoplastic 
antibodies, ACE, immunoglobulin (Ig)G index, 
was negative except for the non-specific finding of 
oligoclonal bands.

TreaTmenT
The patient initially underwent uncomplicated 
surgical excision of the anterior temporal pole, the 
extent of which is shown in figure 1. Subsequent 
treatment included concurrent temozolamide 
and external beam radiation therapy followed by 
metronomic temozolamide as per Stupp protocol. 
He recovered without a notable deficit on stan-
dard neurological examination. Follow-up MRI 
1 year later showed increasing enhancement along 
the right temporal mesial structures extending 
back to level of the tectum with local oedema and 
minimal mass effect. He elected for LITT over open 
craniotomy.

Stereotactic biopsy followed by laser interstitial 
thermal ablation using the Medtronic Visualase 
(Minneapolis, Minnesota, USA) platform was 
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undertaken. Intraoperative navigation involved a preopera-
tive CT fused to preoperative MRI using BrainLAB system and 
Varioguide biopsy platform. Subsequent ablation was confirmed 
through intraoperative MRI and he recovered uneventfully. A 

gross total ablation of the contrast enhancing mass, of which 
biopsy showed radiation treatment effect, was performed 
without complication.

One year later, progressive delusions and paranoia occurred 
requiring hospitalisation. He experienced fluctuating restless-
ness, confusion and visual hallucination along with paranoid 
delusions including that he was kidnapped. Repeat MRI showed 
progression of disease into the posterior border of the previous 
ablation zone extending to the isthmus of the cingulate gyrus 
(figure 1). Repeat LITT was then performed with Monteris 
Neuroblate (Plymouth, Minnesota, USA) system. Two ablation 
zones, 1 cm apart were targeted, effectively treating 90% of 
the enhancing region (figure 1). He was placed on 16 mg/day 
of dexamethasone in anticipation of postoperative oedema. The 
delirium was first treated through avoidance of benzodiazepines 
and anticholinergic medications and maintenance of an appro-
priate sleep–wake cycle. Next, dexamethasone was tapered to 
1 mg twice daily and levetiracetam was replaced with divalproex. 
While these medications can cause altered mental status, he was 
treated with these medication since his original diagnosis 2 years 
prior without significant side effects. EEG and CSF laboratories 
were unremarkable. He was treated with risperidone and dival-
proex and was discharged home.

ouTCome and Follow-up
Over the following week, the delirium improved; however, he 
continued to have behavioural changes and topographical disori-
entation. He developed an insatiable appetite and was convinced 
that his blood glucose levels were low along with agitation. 
Despite not exhibiting focal weakness on neurological exam-
ination, he had difficulty with spatial tasks such as misjudging 
the distance to a chair and repeatedly falling when attempting 
to sit. He also experienced difficulty with the orientation of 
clothing such as putting a shirt on backwards. On examination, 
he was oriented with intact recall, strength, coordination, and 
on cranial nerve examination, however, he was unable to deter-
mine differentiated sidedness of hearing.

He was eventually rehospitalised for worsening delirium and 
taken into the care of a hospice team. Two months after the last 
treatment with LITT, he expired at home 2 years after initial 
diagnosis.

diSCuSSion
The right temporo-parieto-occipital cortex was first associated 
with delirium in a study of patients with ischaemic stroke.5 6 
More recently, haemorrhagic strokes affecting the parahippo-
campal gyrus has been implicated.4 This region is involved in 
conscious awareness as it contains long-track transcortical 
connections important for attention, which may explain why 
when dysfunction of this region occurs, a delirium-like state 
ensues. Additionally, the hippocampus, parahippocampal 
gyrus and cingulate gyrus have been implicated in awareness, 
specifically with respect to operations that support declarative 
memory.8 9 Disruption of regions which project hippocampal 
connections with the prefrontal cortex has been associated with 
disease states such as Alzheimer’s, schizophrenia and depression 
among others.10

As the tumour progressed into the isthmus of the cingulate 
gyrus, profound changes in awareness occurred. In the Papez 
circuit, the cingulum links the parahippocampal gyrus and 
hippocampus with the limbic system, which are involved in 
memory, emotion and navigation.10 Thus, it is conceivable that 
damage to this region could explain the psychological changes 

Figure 1 The extent of initial tumour resection (1a and 1b), tumour 
progression prior to LITT (2a and 2b), intra-ablation (3a and 3b) and 
post-LITT (4a and 4b) extent of cytoreduction. MR images are arranged 
in pairs and are in ascending chronological order from top to bottom. 
(1a and 1b) T2 MRI without contrast illustrates the extent of temporal 
lobe resection after craniotomy for tumour resection. (2a and 2b) T1 
with contrast MRI shows the tumour progression (2a) and associated 
vasogenic oedema (2b) prior to the second round of LITT. This MRI was 
performed at the onset of associated delirium. An enhancing mass 
primarily in the posterior mesial temporal lobe is seen with associated 
vasogenic oedema extending along the white matter tracks of the 
temporo-parieto-occipital junction. (3a and 3b) Intraoperative MRI 
illustrates the catheter trajectory as it extends into the mass located 
in the isthmus of the right-sided cingulate gyrus. A coronal section is 
included to illustrate the axial extent of the postablative zone centred 
medial to the atrium lateral ventricles. (4a and 4b) Decreased contrast 
enhancement in comparison to preoperative images.
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which occurred. Additionally, he experienced topographical 
disorientation, which is defined as inability to judge the distance 
and direction of objects.11 In one case report, this was also seen 
in a patient who suffered a stroke of the isthmus of the right 
cingulate gyrus.7

While the goal of therapy is to prevent tumour progression, 
worsening of neurological deficits, sometimes seen with espe-
cially in the immediate postoperative period is a known risk of 
LITT. As LITT is an emerging therapy in patients with GBM, 
research is limited to case series and review articles.12 13 Although 
there is currently no class I or II evidence for its efficacy, it 
has the potential to prolong life via cytoreduction in selected 
patients with GBM with tumours that are surgically inaccessible 
or in whom a larger operation is not feasible. This technique 
works through delivering photons via an optical fibre to attain a 
temperature threshold where proteins are irreversibly denatured 
without vaporisation. This system has been coupled with elegant 
software and imaging modalities to allow for real-time tempera-
ture mapping MRI feedback and modulation to allow for precise 
ablation boundaries.14

In this case, precise ablation of enhancing tissue located in the 
posterior cingulate gyrus was achieved; however, despite this, 
worsening of topographical disorientation was observed. This 
was coupled with delirium as tumour-associated oedema tracked 

into the right temporo-parieto-occipital junction in the setting 
of pre-existing atrophy from EBRT and prior surgical temporal 
lobe resection. Corroboration of our report in future cases 
would be important to confirm the validity of these findings 
along with more detailed testing of special memory and percep-
tion in patients with similar lesions.
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learning points

 ► Delirium is defined as a waxing and waning confusion 
characterised by agitation, delusions, illusions and 
incoherence that is treated through correction of the 
underlying illness. There are many causes of delirium in 
hospitalised patients including prescription drug use and 
withdrawal, electrolyte disturbances, infection, intoxication, 
stress and alterations in the sleep–wake cycle.

 ► On a molecular level, acetylcholine deficiency and dopamine 
excess is seen in the state of delirium. Acetylcholine 
deficiency is associated with attention deficits, classically 
seen as slowing on electroencephalogram.15 The cholinergic 
pathways travel in discrete bundles through the white 
matter tracks, so there is a greater threat to the balance of 
neurotransmitter pathways when tumour invasion occurs.

 ► A lesion of the right temporo-parieto-occipital cortex may 
also be associated with delirium.

 ► A lesion of the isthmus of the cingulate gyrus may result in 
topographical disorientation.
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