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Violent behaviour as a result of delirium 
superimposed on dementia in the course 
of primary central nervous system lymphoma
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Summary
Primary central nervous system lymphoma is a rare neoplasm, exceptionally responsible for developing a fron-
tal lobe syndrome. A 71-years-old patient with primary central nervous system lymphoma had undergone fron-
totemporal craniotomy for tumor removal. Month later, showing syncopies, disorientation and slurred speech, 
he was transported to Department of Internal Medicine. Neuroimaging revealed numerous tuberous chang-
es in frontal and parietal lobes and frontotemporal area. During hospitalization, patient exhibited inadequate 
affect, jocular behaviour, was disoriented in the place and time, and unaware of his health state. He took re-
peated, uncritical attempts to jump out the window and started to exhibit persecutory delusions and hallucina-
tions. Immediate brain radiotherapy was recommended by the oncology specialists. However, the patient did 
not consent to the recommended method of treatment due to his lack of recollection of the tumor or the crani-
otomy. The patient was forcibly transferred to Department of Psychiatry. After five weeks of treatment, the pa-
tient’s condition improved significantly, and the patient regained memory of the tumor.

primary central nervous system lymphoma, amnesia, frontal lobe syndrome, consent capacity, 
delirium

INTRODUCTION

Primary central nervous system lymphomas 
(PCNSL) are extra-nodal, malignant, Non-Hodg-
kin type lymphomas. Their primary location is 
limited to brain structures, meninges, eyeballs 

and spinal cord [1]. The incidence is relative-
ly low (4.7 cases per 1,000,000 people in a year) 
and PCNSL are most frequently diagnosed in 
people older than 60 years and in patients with 
immunodeficiencies (e.g. during the course of 
HIV infection or during immunosuppressive 
therapy) [2]. Nowadays, the neoplasm is being 
diagnosed more frequently in immunocompe-
tent people between 5th and 7th decade of life, 
what is explained by more advanced neuroim-
aging techniques [3]. The most common symp-
toms of primary brain lymphoma are cognitive 
dysfunctions, psychomotor retardation, person-
ality changes, disorientation [4]. Increase of in-
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tracranial pressure was observed in about half 
of the patients. The cerebellar signs (e.g. atax-
ia, gait dysfunction, nystagmus) or brainstem 
signs (e.g. dysphagia, bradycardia, respiratory 
dysfunction, coma) were observed in 10-40% of 
patients [5]. The psychiatric symptoms are fre-
quent and unspecific among patients with neo-
plasms of central nervous system (CNS).

In the meta-analysis of 148 cases of brain tu-
mours accompanied by psychiatric symptoms, 
the authors observed no connections between 
specific psychiatric symptoms and localization 
or histological type of the tumour. The psychiat-
ric symptoms were observed in 90% of the cases 
with frontal lobe lesions, supporting the practice 
of deepened psychiatric examination in patients 
with frontal lobe tumours [6]. Acute psychosis, 
affective disorders, memory deficits, anorex-
ia without dysmorphophobia, drug resistance, 
the occurrence of new symptoms atypical to the 
main illness or the recurrence of old controlled 
symptoms should be treated as indications for 
exclusion of the neoplastic process during diag-
nostic process [7].

Median life expectancy after PCNSL diagnosis 
in immunocompetent patients is 14 months and 
5 year survival rate reaches 31.2% of patients. 
The most important prognostic factors are im-
munodeficiencies (congenital or in the course of 
immunosuppressive treatment), age (above 60 
years old) and the overall state of the patient. 
The base for diagnosis is brain imaging – how-
ever, due to the fact that PCNSL can mimic oth-
er brain tumours, the definitive conclusion can 
only be settled with biopsy results. The term 
“secondary CNS lymphoma” refers to CNS in-
volvement in patients with systemic lymphoma. 
In the course of systemic lymphoma, the risk of 
CNS involvement estimates from 2-24% and de-
pends on the type of lymphoma [8]. Exclusion of 
systemic lymphoma is obligatory in diagnostic 
process of PCNSL. The article describes the case 
of a patient with PCNSL diagnosis, who was in 
need of whole brain radiotherapy. Neoplastic 
progress resulted in dementia, frontal lobe syn-
drome, and delirium, and manifested in risky 
behaviours, that is numerous attempts to jump 
out of the window. As a result of amnesia, the 
patient could not give informed consent to op-
timal treatment.

Case study

A 71-years-old male patient presented acute pro-
gressive memory and speech impairment accom-
panied by disorientation. He was unemployed, 
with secondary education and had worked as 
a teacher and office worker. His son died due to 
a chronic disease 6 months before the manifesta-
tion of the patient’s symptoms. In the diagnostic 
process, malignant neoplasm of the left frontal 
lobe of the brain with multiple tumors in the left 
fronto-temporal and right occipital areas was de-
tected. The patient had never been treated psy-
chiatrically before. The neuropsychological ex-
amination at the admission had found inappro-
priate social behaviour, poor social judgement, 
numerous speech deficits, and dysfunctions of 
writing, planning, reaction inhibition, and visu-
ospatial functions.

The patient underwent left frontotemporal 
craniotomy with the removal of the left fron-
tal lobe tumor with the meningeal decompres-
sion. The procedure was performed without 
complications and the patient was discharged 
home after a week’s stay at the hospital. His-
topathological examination found the neoplas-
tic change to be a diffuse large B-cell lympho-
ma (DLBCL) with high proliferative index. Ac-
cording to the patient’s wife, his behaviour had 
changed since the procedure. She reported that 
her husband’s memory, speech and overall ori-
entation was gradually deteriorating. The rapid 
deterioration occurred about a week after dis-
charge from the hospital, when the patient, with-
out warning, left the house and wandered about 
2 km from where he lived – he was found later 
by the police, whom he could not say the reason 
for leaving the house or his then whereabouts.

About 2 weeks after the discharge, the pa-
tient was transported from home by a medical 
emergency team to a hospital emergency de-
partment due to limited contact and speech im-
pairment. During the neurological examina-
tion at the emergency department, the patient 
was conscious and able to perform simple com-
mands, yet the logical speech and contact with 
the patient was limited, the speech was unclear. 
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The patient was defending himself with his 
limbs. Neuroimaging of the CT was conducted 
and found supratentorial single, diffused, tu-
mour-like changes poorly enhanced by radio-
contrast, surrounded by grade 1 edema: in fron-
tal lobes to 17mm in diameter, in right parietal 
lobe to 18mm. In left frontoparietal area chang-
es to 32mm in diameter with decay in central 
area to 32mm, surrounded by grade 2-3 ede-
ma. The ventrical system dislocated 4mm to the 
right side, not expanded, left ventricle pressed 
slightly. Shallowing of left hemisphere sulci 
was observed, probably as a result of an ede-
ma. State after frontotemporal craniotomy was 
observed. This image was compared to CT per-
formed 2 days after last surgery, which revealed 
only extensive, hipodensive edema-like change 
on the left hemisphere. The CT images and ap-
parent state after left frontotemporal craniotomy 
indicated an active neoplastic process with mi-
crometastasis in the CNS. The consulted special-
ist neurosurgeon declared the surgical interven-
tion unnecessary. Due to the emergence of new 
symptoms, fainting and collapse, the patient was 
admitted to the Department of Internal Medi-
cine and Geriatrics. After five days’ stay at the 
ward without further complications, in the ear-
ly morning hours, the medical personnel found 
the patient on the windowsill of the open win-
dow, clutching in one hand a religious image 
and in the other a blanket. The patient admit-
ted he wanted to jump, but after the personnel’s 
intervention he resigned, leaving the window-
sill and lying in bed. He later declared during 
the conversation with the doctor on duty that it 
was too high, he had thought it over and decid-
ed not to jump. Direct restraints were applied in 
the form of belts for four limbs and a psychiatric 
consultation was held on the same day. Despite 
limited verbal contact due to slurred and un-
clear speech, the patient was accurately orient-
ed in space, but was unable to give the current 
year, made a mistake in his birth date, was un-
aware of the cancer or the purpose of his hospi-
tal stay. Patient presented an inadequate affect, 
elevated mood, and jocular behaviour with de-
railment. During the conversation with his wife, 
the patient was unable to recall him standing 
on the windowsill and strongly denied suicidal 
thoughts. The patient spoke pejoratively about 
the hospital staff: “the morons work here”. Ac-

cording to other patients from the ward, the pa-
tient was agitated and presented inadequate be-
haviour the night before the incident. The con-
sulting psychiatrist did not, however, declare 
the patient’s behaviour as a deliberate suicide 
attempt (contrary to the ward’s personnel) and 
assessed that the probable cause of the patient’s 
state was psychomotor disinhibition, caused by 
the changes in frontal lobes. The patient was di-
agnosed with mental disorders caused by brain 
damage. Psychiatrist recommended haloperidol 
7mg/day, diazepam 12mg/day and continuation 
of direct restraint for 4 limbs. Over the following 
days, the patient’s state did not change. When 
left out of restraining belts, the patient uncrit-
ically kept trying to go out the window. Two 
other psychiatric consultations were conduct-
ed and yielded similar conclusions as the previ-
ous one – the patient’s behaviour was explained 
with neurological damage. Haematological con-
sultation confirmed no tumour spreading out of 
the central nervous system. As a result of group 
oncological consultation, in order to potential-
ly cure the disease and to reduce current psy-
chiatric symptoms, the planned optimal treat-
ment was a radical whole brain radiotherapy. 
The patient was not aware of the lymphoma in 
the brain, he also did not recall the tumor re-
moval surgery – he claimed that his last proce-
dure was inguinal hernia surgery about 7 years 
ago. Arguing the lack of disease, the patient did 
not agree to a radical radiotherapy. According 
to the radiology specialists, performing effective 
radiotherapy without the consent and coopera-
tion of the patient was not possible, and in the 
current situation the therapy could even result 
in the death of the patient. It was decided not to 
start the radiotherapy until the patient gave his 
consent. The patient during previous treatment 
on Internal Medicine and Geriatrics Ward was 
given dexamethasone iv.8mg/day, haloperidol 
6mg/day, potassium chloride 1.5g/day, nadro-
parine sc. 0.3ml (2850 IU)/day, in the last days 
diazepam 12mg/day. After a week’s treatment at 
the ward, the court decided o transport the pa-
tient in an obligatory mode to the Department 
of Psychiatry in University Hospital in Cracow.

At the admission to the psychiatric ward, the 
patient was disoriented in space and time, in il-
logical and hindered contact, psychomotorical-
ly in norm. The patient presented jocular behav-
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iour and was unaware of the reason for admis-
sion to the hospital or his disease. In addition 
to previously persistent symptoms, persecuto-
ry delusions and visual hallucinations were di-
agnosed, which according to the patient began 
to appear several days before the admission. 
The obligatory hospitalization was considered 
as justified due to the following persistent symp-
toms: disorientation, disorganised and violent 
behaviour (including the attempts to jump out 
the window), persecutory delusions and visual 
hallucinations. The patient strictly denied suicid-
al and homicidal thoughts and tendencies. Test-
ing for HIV infection, hepatitis B and C showed 
a negative result. Pharmacotherapy in a form of: 
nadroparine sc. 0.3ml/day, pantoprazole 20mg/
day, potassium chloride 1.5g/day, estazolam 
2mg/day, dexamethasone 8mg/day, haloperidol 
6mg/day was applied. Over the first week of stay 
at the psychiatric ward the patient complained 
about insomnia, constantly woke up during the 
night and talked to himself – zopiclone 7.5mg 
was administered ad hoc. The patient was keen 
to talk to the medical personnel and other pa-
tients, but was disoriented in time and confused 
about the current year and day of the month. 
He did not recall the recent periods of agita-
tion or the windowsill incident, interpreted by 
the local personnel as a suicide attempt. When 
asked about his then whereabouts, he answered: 
“where the insane are”. The patient did not un-
derstand the reasons for his admission to hospi-
tal and reasoned the intervention of third par-
ties, probably neighbors, was to blame – he felt 
that someone wants his death and he did not 
feel safe at the ward. He uncritically demand-
ed that he leave the hospital, explaining that he 
needed to buy a tombstone for his son. Due to 
lack of memory of the brain surgery and cancer, 
the patient consistently and strictly opposed the 
beginning of radiotherapy. Over the time of the 
treatment, the dose of haloperidol was gradual-
ly increased.

On the second week of the treatment, improve-
ment in orientation in time and space was ob-
served. Communication with the patient im-
proved, he logically and calmly answered ques-
tions. On the third week the patient accurate-
ly completed MMSE and clock test. The patient 
stopped complaining about his insomnia and 
started to complain about the boring ward. 

The patient oriented completely, started to re-
member past events connected with surgery and 
CNS neoplastic disease. After being presented 
with the possible negative side effects of radio-
therapy, the patient consented to the treatment, 
saying: “I didn’t agree, and then I regretted, as 
I did not know, what’s going on”. In the follow-
ing week, the patient, after the consultation in the 
radiotherapy clinic, was qualified for treatment 
with cerebral irradiation. The patient himself as-
sessed his condition as good and used his per-
mits spending time with his wife. At the begin-
ning of the next week of treatment, in the even-
ing hours, the patient complained of insomnia 
and, holding his chest, declared that the nurse 
had given him poison. ECG examination at the 
time of the incident and the next day showed no 
pathology, then lorazepam 1 mg was adminis-
tered. The next day the patient initially denied 
the accusations of poisoning, later he admitted 
that “he could make a joke like that”. The dose of 
haloperidol was increased to 12.5mg/day.

At the end of fifth week of treatment, the pa-
tient was declared to be comprehensively orient-
ed and aware of his disease so as to make an in-
formed decision about treatment. The patient 
presented aligned mood and drive and denied 
having suicidal thoughts and hallucinations, no 
delusional content was noticed in his statements. 
He was transferred to palliative ward diagnosed 
with dementia with an episode of delirium in 
the course of CNS lymphoma and isolated brain 
lymphoma as a secondary disease.

DISCUSSION

The patient was repeatedly diagnosed in a rel-
atively short time with differing diagnoses, in-
cluding primary lymphoma of the central nerv-
ous system, mental disorder caused by organic 
brain damage, dementia and delirium. The most 
probable cause of the presented symptoms 
would be the growing brain tumor seen in neu-
roimaging and related treatment. During first 
period of treatment at the Department of Inter-
nal Medicine, the radical disinhibition present-
ed by the patient was attributed to the organic 
damage of frontal lobes. However, at the Depart-
ment of Adult Psychiatry, delirium was consid-
ered to be the possible explanation for the pa-
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tient’s risky behaviour. In the context of the pre-
sented patient, all possible explanations seem to 
be overlapping in time, which could have hin-
dered an unambiguous diagnosis.

According to the patient’s wife and the pre-
operative neuropsychological consultation, the 
man exhibited dementia symptoms, such as 
memory or speech disorders, disordered visu-
ospatial functions and disorientation in the clos-
est environment. By that time, the patient had al-
ready presented the symptoms of dysfunctions 
of the frontal lobes – he was overly and inappro-
priately friendly, as well as exhibited signs of 
executive functions disorders in the domains of 
planning and inhibition. Cognitive disorders are 
not rare during the course of cancer of CNS. Half 
of the families of the patients with brain glioma 
have retrospectively recognized some signs of 
neurocognitive deficits in the patients, with 30% 
also finding changes in their personalities before 
the diagnosis [9]. Deficits in at least one of the 
neuropsychologically tested domains (memory, 
executive functions and attention) were found 
in 90% of the patients with tumors in frontal or 
temporal areas before the beginning of treatment 
[10]. Mass effect, hydrocephalus with or without 
intracranial hypertension, uncontrollable epilep-
sy and disseminated infiltration of parenchymal 
cells (functional in a given organ) are among the 
mechanisms of cognitive deficits in the course 
of the development of tumours of CNS [11]. 
The last of the patomechanisms particularly in-
fluences cognitive deficits in the course of dis-
seminated neoplasms of CNS. Post mortem ex-
aminations of patients with significant cogni-
tive deficits in the course of PCNSL found that 
the area of parenchymal parts of the brain oc-
cupied by the neoplasm was much larger than 
the one shown in magnetic resonance neuroim-
aging [12]. The extent of the neoplasm occupa-
tion of the brain does not necessarily influence 
the degree of cognitive deficits in a proportion-
al manner, as some patients with radiological-
ly confirmed localization of neoplastic changes 
present unchanged functional activity [13].

At first, consulting psychiatry specialists have 
declared psychomotor disinhibition caused by 
the neoplastic changes in frontal lobes as a sole 
cause of violent and risky behaviour presented 
by the patient. Disinhibition is one of the symp-
toms included in frontal lobe syndrome, which 

is typically related to the damage of the frontal 
lobe area due to injury, ischemic episode, neuro-
degenerative or neoplastic disease [14]. Frontal 
lobe syndrome mainly manifests with conduct 
and psychomotor disorders and its main symp-
toms include psychomotor agitation, disinhibi-
tion, aggression and jocular behaviour – all of 
them could be observed in the described patient.

At the admission to Department of Psychia-
try, the patient was also diagnosed with unspec-
ified delirium. According to ICD-10, delirium 
is an etiologically nonspecific organic cerebral 
syndrome characterized by concurrent distur-
bances of consciousness and attention, percep-
tion, thinking, memory, psychomotor behav-
iour, emotion, and the sleep-wake schedule. 
The duration is variable and the degree of se-
verity ranges from mild to very severe [15]. It is 
estimated that already at the point of admission, 
signs of delirium can be found in 11-25% of old-
er (≥ 65 years old) hospitalized patients. Deliri-
um will develop during hospitalization in anoth-
er 29-31% of these patients [16]. The most signif-
icant risk factors of the development of delirium 
are pre-existing dementia, age above 65 years, 
coexistence of other diseases and their severity, 
infections, chronic use of “high-risk” drugs (e.g. 
benzodiazepines, neuroleptics), as well as immo-
bilization, sensory disorders (especially hearing 
and vision), catheterization, electrolyte distur-
bances and malnutrition [17]. Delirium can man-
ifest in hyperactive (agitation, aggression), hypo-
active (lowered alertness and motor activity, an-
hedonia) or mixed form. Hypoactive form is the 
most common, especially among older patients, 
while pure hyperactive form is relatively rare. 
Many authors note the problem of underdiag-
nosis of hypoactive forms of delirium by hospi-
tal staff, which can result in delayed start of ade-
quate treatment [18]. Despite numerous hypoth-
eses being proposed in the literature, the mech-
anism of delirium formation has not yet been 
empirically confirmed.

The diagnostic criteria of delirium included 
in ICD-10 and DSM-5 require clinicians to take 
into account other, pre-existing or currently de-
veloping brain or systemic diseases (other than 
the influence of psychoactive substances), which 
may offer a better explanation for attention, con-
sciousness and cognitive deficits [19]. As the de-
scribed case can present, a disseminated brain 
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tumor with a high proliferation index could 
have a significant effect on these characteristics. 
Unfortunately, regardless of the application of 
modern neuroimaging techniques, it is impos-
sible to assess precisely the influence of the neo-
plasm on the patient’s functioning. Delirium su-
perimposed on dementia is classified in ICD-10 
as a separate disorder. Due to the fact that de-
mentia is a strong risk factor for delirium, delir-
ium superimposed on dementia occurs relative-
ly frequently, up to 39% of patients older than 60 
years hospitalized in acute mode (in the Ameri-
can population) [20]. In the differential diagno-
sis of dementia and delirium the time factor is 
invaluable and should be necessarily considered, 
both in the analysis of the onset and the further 
course of the disease. Delirium is characterized 
by acute onset with fluctuating course ranging 
from hours to weeks, while dementia typical-
ly develops slowly and has chronic, progressive 
character. Described patient developed demen-
tia symptoms in a relatively short time due to 
the rapid development of CNS tumor – howev-
er, the exact beginning of delirium is not obvi-
ously noticeable. The patient may have experi-
enced postoperative delirium, as the criteria al-
low for the diagnosis up to 5 days after the pro-
cedure [18]. According to the patient’s wife, the 
patient behaved differently after the craniotomy, 
exhibited orientation deficits and lack of contact 
with the surroundings, which could indicate hy-
poactive delirium. After some time at home, the 
patient left the house by himself without suffi-
cient orientation in space, which could indicate 
the beginning of mixed form of delirium. In like 
manner, the attempt to jump through the win-
dow at Department of Internal Medicine could 
be considered as an impulsive act of attempting 
to go out – the patient had resigned from jump-
ing out the window due to the high altitude. In 
the case of delirium and dementia close in time, 
the characteristics of symptoms should be use-
ful in differential diagnosis. Attention and ori-
entation impairment and behaviour typical for 
delirium can be observed only in the late stag-
es of dementia. In contrast to dementia, deliri-
um is characterized by impaired consciousness. 
In delirium speech is usually incoherent, chaot-
ic, and – depending on the form – slowed down 
or excessively live, thinking is disorganized with 
frequent delusions. In dementia, speech impair-

ment can manifest as e.g. difficulties in finding 
the correct words, while thinking can be seen 
as sluggish. The perceptual aspect can also dif-
ferentiate both states – hallucinations and delu-
sions are frequently observed in delirium, while 
in dementia they occur only in the late stages (in 
the case of dementia with Lewy bodies, in the 
early stages) [21].

The multifaceted case of the patient in ques-
tion may be a demanding diagnostic task for 
a number of reasons. Due to the rapid growth 
of primary central nervous system lymphoma, 
the patient has relatively rapidly developed de-
mentia. Neoplastic changes in frontal lobes were 
the probable cause of the development of fron-
tal lobe syndrome. The patient also developed 
delirium without a clearly defined onset. Fur-
thermore, there was a delay in the application 
of radiotherapy due to retrograde and antero-
grade amnesia, which resulted in a lack of con-
sent for adequate treatment of cancer and the 
further disadvantage of the patient. Consider-
ing the relatively fast rate of recovery, which 
could be measured in weeks, the most probable 
cause of the patient’s memory deficits and vio-
lent and risky behaviours (such as the attempt 
to jump out the window) is delirium. Howev-
er, the patient’s other conditions have convolut-
ed the manifestation of delirium and hampered 
the diagnostic process.
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