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Abstract

Case Report

Introduction

Lung cancer is the leading cause of cancer mortality 
worldwide, accounting about 16%–18% of total death from 
cancer.[1] Among those, approximately 7.4% of non‑small cell 
lung cancer patients present with brain metastases (BM) and 
25%–30% will develop BM during the course of the disease.[2,3]

The recently published Cochrane review reports that the 
palliative whole brain radiotherapy in the dose of 30 Gy over 
the period of 2 weeks achieves palliation in terms of symptom 
in almost 64%–85% patients with brain metastasis.[4,5] Although 
the cranial irradiation is relatively well‑tolerated therapy, 
it can cause number of short‑ and long‑term adverse effect 
such as acute toxicity, ischemic stroke, cerebral microbleed, 
delirium, and long‑term cognitive deterioration.[6‑8] Most of 
these manifestations are difficult to diagnose and treat due to 
nonspecific and overlapping symptoms.

The literature in terms of management of radiation-
induced acute neuropsychiatric manifestations is limited. 
Through this case report, we present an interesting case of 
radiation‑induced neurobehavioral syndrome in a patient 
with brain metastasis.

Case Report

Mr. XYZ, a 61‑year‑old man was undergoing treatment 
from tertiary care center (Model Cancer Care Centre) 
fo r  Adenocarc inoma of  Lung  s ince  June  2007 
[Figure  1a‑Heterogeneous soft‑tissue density lesion in the 
right upper lobe compressing the anterior-posterior bronchus 
of right upper lobe causing abrupt narrowing of  bronchus]. He 
was receiving tablet gefitinib 250 mg/day and poor compliance 
to medicine. There was no history of past psychiatric disorder, 
neurological deficit, and other medical disorders.

During his regular follow‑up at our center, he developed difficulty 
in speech and headache. His computed tomography (CT) brain 
showed a well-defined round, hyperdense, enhancing lesion in 
the subcortical white matter of right high parietal region with 
surrounding hypodensity  [Figure  1b]. These features were 
suggestive of brain metastasis with cerebral edema.

The aim of this case report is to highlight diagnostic and therapeutic challenges for consultation‑liaison psychiatrist in the case of radiation‑induced 
neuropsychiatric syndrome. We report the case of a 61-year-old man presented with neurological and psychiatric manifestations following the 
radiation therapy for non-small cell lung carcinoma with brain metastasis. We have briefly reviewed and discussed the risk factors, clinical 
features, diagnostic, therapeutic, and preventive aspect of radiation‑induced neuropsychiatric manifestations.
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Subsequently, he was admitted to oncology inpatient 
department for the treatment of metastasis to the brain with 
Stage IV Adenocarcinoma lung [Figure 1b]. At the time of 
admission, patient was conscious and physically stable with 
no obvious abnormality in his complete blood count, serum 
electrolytes, thyroid function test, and liver function test. 
Radiation therapy of doses 30 Gy/setting was planned for brain 
metastasis over the period of 2 weeks and in 10 fractions. The 
patient was admitted and injectable dexamethasone 10 mg/day 
was started as prophylactic antiemetic along with injectable 
pantoprazole 20mg/day. He underwent 5 radiation fractions in 
7 days. First 5 radiation fractions were uneventful. After 6th 
radiation fraction, the patient developed seizures, slurring of 
speech, decreased  level of consciousness and irritability. The 
above symptoms developed after 2 h of radiation exposure. 
Probable diagnosis of delirium secondary to acute radiation 
syndrome with neurovascular type was considered.

The CT brain was suggestive of large acute infarct in 
cortical and subcortical areas of the right temporo‑occipital 
lobe and small infarcts in bilateral occipital and temporal 
lobe [Figure 1c]. The dose of dexamethasone was increased to 
10 mg QID, and the patient was started on injection mannitol 
100 mg TID in view of cerebral and vasogenic edema. Injection 
haloperidol 2.5 mg/day with injection promethazine 25 mg was 
started to manage the symptoms of delirium. Considering the 
poor outcome of the medical condition, relatives of patient 
decided to shift the patient to a higher center. Therefore, we 
failed to assess the clinical outcome of delirium and associated 
medical condition.

Discussion

In this case, the patient reported with acute onset of 
neurobehavioral symptoms following 6th fraction of radiation 
dose. The initial clinical presentation was suggestive of 
neurovascular type of acute radiation syndrome. Acute 
neurovascular syndrome or central nervous system (CNS) 
syndrome develops within 6–24 h of radiation dose of more 

than 10  Gy.[6,9] It results from localized changes in CNS, 
namely, damage to blood‑brain barrier, interstitial edema, 
petechial hemorrhages, and acute edema. This localized 
damage to brain manifests as disorientation, fatigue, fever, 
headache, nausea, vomiting, dysphagia, dysarthria, confusion, 
ataxia, and seizure.[6,9]

In our case, CT brain demonstrated the acute infarct in temporal 
and occipital region supporting the neurological deficit in 
the patient and also it has clear temporal association with 
radiation therapy. The relationship between stroke and cancer 
is more complex, they may occur independently, or cancer 
may directly or indirectly lead to stroke.[10] Cancer‑related 
hypercoagulability, nonbacterial thrombotic endocarditis, 
direct tumor compression, and treatment‑related side effects 
are the important reasons for stroke in a patient with brain 
metastasis. The radiation to brain almost doubles the risk 
of developing ischemic stroke in those patients.[11,12] The 
radiation dose (>10 Gy), age (>61 years), advanced stage of 
adenocarcinoma and related hypercoagulability were important 
predisposing factors for developing stroke in our patient.[8,13] 
The CT and magnetic resonance imaging are reliable, accurate 
and useful to demonstrate the presence of brain edema and 
ischemic/hemorrhagic stroke in such patient.[9]

Management of this case was challenging in our rural and 
limited setting. Dexamethasone is potent and effective steroid 
used to reduce the tumor‑associated edema (dose‑10 mg to 100 
mg/day),[14] radiation-induced cerebral edema (dose-10 mg to 
100 mg/day),[14] and as prophylactic antiemetic (dose-2 mg 
to 10 mg/day)[15] in patients with radiation-induced emesis. 
The dexamethasone‑induced psychiatric disorders such as 
delirium, psychosis, insomnia, and irritability are common 
and known to complicate the clinical picture.[14,16] The initial 
low dose of dexamethasone, the presence of acute brain 
infarct favors the diagnosis of radiation-induced delirium 
than the dexamethasone‑induced delirium. Therefore, the 
dose to dexamethasone was increased to optimal dose, i.e., 
40 mg/day along with injectable mannitol 300 mg/day after 
CT brain to reduce the radiation-induced cerebral edema. 
Further, we decided to start injectable haloperidol to reduce 
the symptoms of delirium. Injectable dose was preferred due 
to poor oral intake of patient and risk of aspiration pneumonia. 
Haloperidol is the first line of drug for the treatment of delirium 
in patients with cancer.[17] It is an inexpensive antipsychotic 
that can be used in all settings. The antipsychotics also 
help to reduce the nausea and vomiting associated with 
radiotherapy and chemotherapy.[18] Among the antipsychotics, 
penfluridol, haloperidol, and olanzapine are the widely 
studied and clinically effective drugs to reduce metastatic 
growth to the brain.[19‑21] In this case, we used promethazine 
as rapid tranquilizer and to control extrapyramidal side 
effects of haloperidol.[22] However, one should try to avoid 
promethazine while treating postradiation syndrome, as it 
blocks the neuroprotective effect of acetylcholine. Memantine, 
an N-Methyl-d-Aspartate receptor antagonist is effective in 
prevention of neurological excitotoxicity.[23] Therefore, while 

Figure 1: (a) Carcinoma of lung, (b) cerebral metastasis, (c) acute infarct 
in temporo-occipital region (venous origin)
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treating the radiation‑induced adverse effect, clinician must 
consider the therapeutic role of various antipsychotics and 
neuroprotectors.

The acute neurovascular syndrome is associated with poor 
outcome and can lead to death in approximately 6.7% 
of patients.[24] Early prompt diagnosis and management 
by multidisciplinary team including psychiatrist helps in 
reduction of long-term hospitalization and reduces the 
mortality, morbidity among these patients.[17,24] The clinical 
features of radiation‑induced adverse effects are nonspecific 
and overlapping with that of physical comorbidities. Thus, 
diagnosis should be focused on the exclusion of other causes 
of delirium. Brain imaging, complete blood count, serum 
electrolytes, electrocardiography, and electroencephalography 
must be considered in such patients. The identification of risk 
factors such as age, radiation dose, medical comorbidities, and 
administration of neuroprotectors during preradiation period 
may help to reduce morbidities associated with such adverse 
effects.[8,13]

Conclusion

Consultation‑liaison psychiatrist, particularly those who work 
in oncology or intensive care setting should be aware of these 
diagnostic and therapeutic challenges in the patient receiving 
radiation therapy for brain metastasis. In addition, there is a 
paucity of literature, indicating the need of further research on 
management of neuropsychiatric symptoms of acute radiation 
syndrome.
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