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Following Severe Traumatic Brain Injury
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Autoimmune encephalitis (AIE) presents with a wide
range of psychiatric and neurologic problems, including
behavioral changes, anxiety, agitation, personality changes,
hallucinations, cognitive deterioration, and disorientation.!
Here, we report a case of AIE following severe traumatic
brain injury (TBI), focusing on the challenges in diagnosis
and management.

Case Report

A 50-year-old man with no contributory family or
personal history presented to the emergency services of a
tertiary neuropsychiatric hospital. He was brought to the
hospital by his son for the treatment of his acute psychiatric
symptoms. It was reported that 1%» months ago, he had a
road traffic accident and sustained a severe head injury
with hemorrhagic contusions in the bilateral basal frontal
lobe and left anterior temporal lobes, intraparenchymal
hematoma in the left basal frontal lobe, extradural hematoma
in the left temporal region, and subdural hematoma in the
left posterior parietal region. He had lost consciousness
and was conservatively treated in the intensive care unit
of a local hospital for 2 days and was discharged after 15
days on prophylactic antiepileptics (sodium valproate 500
mg/d, gabapentin 450 mg/d, and lacosamide 200 mg/d).
Five days following discharge, he exhibited irritability,
aimless wandering, crying spells, and confusion; was
misidentifying family members; had an unsteady gait; and
reported persecutory ideas. He was started on olanzapine 7.5
mg/d and quetiapine 200 mg/d by a psychiatrist; however, no
improvement was noted. These complaints were fluctuating
initially, with gradual worsening for 20 days when he
presented to us with symptoms of increased aggression,
urinary incontinence, and slurred speech and was admitted
to the psychiatry inpatient unit.
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Routine investigations to rule out organic causes were
within normal limits (Table 1). A computed tomography
brain scan revealed bilateral frontal gliosis. Coronavirus
disease 2019 testing (reverse transcription-polymerase
chain reaction) was negative. He was started on tablet
risperidone 2 mg at bedtime and tablet clonazepam 0.5 mg at
bedtime. He continued to be disoriented to time, place, and
person and was restless, dysarthric, and uncooperative for a
detailed examination. He was initially diagnosed with post-
head injury delirium and was treated with tablet valproate
1 g/d, risperidone 4 mg/d, trihexyphenidyl 2 mg/d, and
clonazepam 1 mg/d (which was later tapered and stopped).
On day 4 of his admission, there was mild improvement
in irritability, and the Hindi Mental Status Examination
(HMSE)? score was 8/31, suggestive of cognitive impairment.
Subsequently, given persisting disorientation and rigidity,
risperidone was decreased to 3 mg/d and trihexyphenidyl
to 1 mg/d. On day 8, he became drowsy with a reduced
response to verbal commands. Repeat serum electrolytes
were within normal limits. Valproate was reduced to 750
mg/d (sodium valproate =129 ug/mL, plasma ammonia =33
ug/dL) and risperidone to 1 mg/d. A neurology consultation
was completed, and a serum autoimmune profile was
advised, which was negative. Brain magnetic resonance
imaging showed hemorrhagic gliosis in the bilateral frontal
and anterior temporal lobe. Repeat serum valproate was
68 pg/mL. He continued to have disorientation, slurring
of speech, hypomimia, and gait difficulty. Cerebrospinal
fluid (CSF) analysis was normal. The CSF AIE panel
was negative. The electroencephalogram showed diffuse
bilateral slowing of background rhythm (Table 1). He was
subsequently transferred to the neurology department.
The possibility of AIE was considered, and the patient
was started on 5 cycles of plasma exchange. After 3 cycles,
10%-20% improvement was noted in rigidity. Speech output
had increased; however, fluctuating orientation continued.
After 5 cycles, there was mild improvement in behavioral
symptoms, rigidity, and gait, and he was discharged on the
10th day of his admission in the neurology department. The
patient was discharged on tablet quetiapine 50 mg/d. No
objective cognitive assessment was possible, as the patient
continued to be uncooperative. Due to the pandemic and
lockdown, video-based follow-up was done on the 28th
day of discharge. Significant (80%-90%) improvement in
irritability, gait, speech, and orientation was reported by the
patient’s family members. The HMSE done through video
consultation was 22 of 31. The patient continued to show
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Table 1. Results of the Investigations Conducted During Inpatient Care?

Investigations

Day and Results

Liver function test
Serum albumin (g/dL)
Serum globulin (g/dL)
Albumin/globulin ratio
Serum alkaline phosphate (U/L)
Total serum bilirubin (mg/dL)
Serum SGOT/AST (U/L)
Serum SGPT/ALT (U/L)
Total serum protein (g/dL)
Renal function test
Serum urea (mg/dL)
Serum creatinine (mg/dL)
Serum electrolytes
Serum sodium (mmol/L)
Serum potassium (mmol/L)
Serum valproate (ug/mL)
Plasma ammonia (ug/dL)
Serum creatinine kinase (U/L)
Serum vitamin By, (pg/mL)
Serum homocysteine (umol/L)
Serum lactate (mg/dL)
VDRL; HCV
HBsAg
Hemogram
Hemoglobin (g/dL)
Red blood cell count (xMillion/uL)
MCHC (g/dL)
MCV (fL)
White blood cell count (x1,000/uL)
Platelet count (x1,000/ulL)
ESR
Thyroid function tests
Serum thyroxine (T4) (ug/dL)
Serum triiodothyronine (T3) (ng/dL)
Serum TSH (ulU/mL)
CSF study
CSF cell count and typing

Day 1: 3.80; Day 20: 3.80
Day 1: 2.60; Day 20: 2.50
Day 1:1.50; Day 20: 1.50
Day 1:71; Day 20: 66

Day 1:0.25; Day 20: 0.27
Day 1:23.0; Day 20:22.0
Day 1:17.0; Day 20: 17.0
Day 1: 6.30; Day 20: 6.40

Day 1:13; Day 20: 12
Day 1:0.6; Day 20: 0.7

Day 1:139; Day 20: 139

Day 1:3.8; Day 20: 3.6

Day 1:71; Day 9: 129; Day 17: 68
Day 1:76; Day 9:33; Day 17: 36
Day 9:158; Day 17: 197

1,872

6.1

17.4

Nonreactive

Positive

Day 6: 14.2; Day 20: 13.5
Day 6: 4.82; Day 20: 4.69
Day 6: 33.9; Day 20: 34.0
Day 6:29.5; Day 20: 28.7
Day 6: 6.4; Day 20:9.2
Day 6: 189; Day 20: 268
Day 20: 20

Day 12:8.29
Day 12:114.60
Day 12:2.13

India ink preparation: negative

Cryptococcal capsular polysaccharide antigen: negative

Gram staining: no evidence of pus cells and no evidence of bacteria

VDRL: nonreactive

Degenerated cells, red blood cells, monocytes, lymphocytes, neutrophils appearance: clear

CSF chloride (mmol/L) Day 19: 124
CSF glucose (mg/dL) Day 19: 71
CSF lactate (mg/dL) Day 19:18.2
CSF protein (mg/dL) Day 19:27.10

Magnetic resonance imaging

Electroencephalogram

Autoimmune study serum (NMDA, VGKC, ANA, ANCA)
Autoimmune study CSF (NMDA, VGKC, ANA, ANCA)

Day 18: hemorrhagic gliosis in frontal and anterior temporal region of cerebrum
Day 18: background delta slow waves

Day 17: negative

Day 18: negative

2Routine investigations: liver function tests, renal function tests, serum electrolytes, computed tomography brain scan, complete blood counts, random
glucose and creatine kinase, thyroid function test, serum valproate, and plasma ammonia.

Abbreviations: ALT =alanine transaminase, ANA =antinuclear antibody, ANCA =antineutrophil cytoplasmic antibodies, AST=aspartate aminotransferase,
CSF = cerebrospinal fluid, ESR = erythrocyte sedimentation rate, HBsAg = hepatitis B surface antigen HCV = hepatitis C virus, MCHC =mean corpuscular
hemoglobin concentration, MCV=mean corpuscular volume, NMDA = N-methyl-D-aspartate, SGOT = serum glutamic-oxaloacetic transaminase,
SGPT =serum glutamic-pyruvic transaminase, TSH =thyroid-stimulating hormone, VDRL =Veneral Disease Research Laboratory, VGKC = voltage-gated

potassium channel.

progressive improvement after discharge, with no worsening
or recurrence of symptoms.

Discussion

Given progressive improvements in our patient’s clinical
condition in response to plasma exchange and after ruling
out metabolic and infective causes of delirium and absence
of improvement with psychotropics or after removal of
valproate, a final diagnosis of AIE was considered. TBI is
known to trigger an autoimmune antibody response with
the central nervous system.> TBI causes excitotoxicity,

inflammation, oxidative damage, and synaptic injury. TBI
may directly induce structural or functional brain changes in
sensory and other information-processing networks, causing
cognitive and motor disturbances. It has been shown that
the N-methyl-D-aspartate receptor density is reduced in the
neurons after a TBI to cope with the increase in extracellular
excitatory neurotransmitters.*

However, only a few autoimmune antibodies can be
tested. Autoimmune encephalitis can be caused by several
unidentified autoantibodies, and TBI and stroke can trigger
an autoimmune response, causing cognitive disturbances.
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This case demeonstrates that'the difterential diagnosisfor
post-TBI delirium should include autoimmune encephalitis
in addition to evaluation for other causes. There are
no reported cases, to our knowledge, of autoimmune
encephalitis following severe TBI. Psychotic symptoms and
the subacute onset of the cognitive disturbances following
brain trauma may precipitate a psychiatric referral. In

TBI delirium.

Case Report

such situations, a high index of suspicion to new-onset
neurologic symptoms or worsening of existing symptoms
during the presentation without assumption of these
as simply sequelae of the primary head injury become
important. Hence, AIE should be considered in the
differential diagnosis of subacute presentations of post-
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