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Case Presentation
 F/24

 Good past health, CSCD

 Clerk

 To medical ward on 27/10/11 for fever and headache X 4/7

 TOCC neg

 Visited GP

 Noted confusion state X 1/7 with irrelevant speech

 Kept on asking whether she had taken drugs or not



 Poor Short-term memory

 Once agitated, no aggressive behaviour

 No hx illicit drug/ use of other medication

 No chest/ urinary/ GI Sx



At AED
 At AED

 BP 177/86 P120 T 37.3 

 SpO2 100% RA

 No Skin rash

 GCS - E4V5M6, alert and orientated

 Neck soft

 Tone normal, 4 limbs power full, reflexes normal

 ECG: ST, 100bpm
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In general ward
 emotional unstable, shouting and restless, confused speech

 BP/P stable, afebrile

 E4V4-5M5 not able to follow command

 EOM grossly full

 limbs tone normal

 urinary retention, put on foley
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Initial blood test...
 WCC 9.1, Hb 13.8, plt 217

 Neutrophil 7.7 ( normal 2.1-7.8 10^9/L), lymphocyte 0.8

 Na 141 K 3.4 Ur 3.2 Cr 66 bili 8 ALP 58 ALT 59

 Ca 2.25 PO4 0.83 CK 123 LD 357

 INR 1.1 PT 12.2 APTT 31.5 



DDx of a young lady with acute 
confusion and fever

 Infectious

 Viral, bacterial, fungal, parasitic...

 Substance abuse

 Metabolic

 Others:
 Autoimmune

 SLE, Hashimoto, CNS vasculitis
 Paraneoplastic



Investigation
 LP done 27/10/11 ( Day 0)

 Opening pressure 23.5cm H2O
 Clear CSF
 RC 24 WCC 790 lymphocyte predominant
 Protein 0.86 Glu 3.6 (serum glu 6.1)
 GS/AFB smear negative



Progress
 TFT normal, Toxicology screening negative

 EEG 28/10: diffuse slow wave, no epileptiform discharge

 Treated as severe meningoencephalitis with rocephin and 
acyclovir since admission

 Developed repeated episodes of GTC since 29/10/11 ( D3)

 GCS E4V2M2 with high fever

 Intubated and transferred to ICU



In ICU...
 Continued on rocephin and acyclovir

 Midazolam infusion and dilantin, no more seizure

 BP/P stable, not on inotrope
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 Travelling hx clarified from relatives
 To Thailand in Mid Aug, she was well after trip until 

24/10/2011.
 No hx of insect bite/ contact hx

 WCC 11-14, neutrophilic

 CRP 19.9 ( 28/10/11)-->76 (30/10/11)

 Treated as encephalitis, MID: added on doxycycline



In ICU...
 P/E

 No eschar/rash

 Other systems unremarkable



 throat swab and rectal swab for enterovirus type 71 PCR 
negative

 ASOT neg

 Widal/ Weil-felix neg

 Blood for malaria/ dengue virus ab negative

 Repeated blood c/st negative



 Further Result from 1st set of LP 

 HSV/ TB- PCR neg
 Streptococcus gp B negative
 Haemophilus influenza type B neg
 N. Meningitidis neg
 Cryptococcal antigen/ yeast negative

 Repeat LP in ICU on 31/10/2011 (D5)
 WCC down to 129
 Lymphocyte predominant 93%, GS negative, AFB negative
 Protein 0.45 , Glucose 4.7 ( serum 7.2)



 Urgent MRI brain 31/10/11:

 Formal Report: 
 NAD

 Neurologist: 
 ? subtle bilateral temporal T2W  hyperintensity, no contrast 

enhancement



 Autoimmune markers

 ANA +ve, ANA titre 80
 anti-dsDNA -ve
 C3, C4 normal



Progress
 Clinically seizure aborted

 remains comatose, E1VTM2  despite off sedation

 fever+ve, stable haemodynamics

 Trigger+ve , low ventilatory requirement

 developed abnormal oral and limbs movement

 EEG repeated: slow wave
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 video
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Case Summary
 Young lady presented with fever, confusion and poor short 

term memory

 LP:  high WBC, lymphocyte predominant

 No +ve Investigation result point to specific diagnosis

 Deteriorated with seizure, poor conscious state, abnormal 
movement despite antibiotics and antiviral therapy

 What‘s your diagnosis?
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When No Manageable 
Diagnoses Available...

Think about uncommon diagnoses
Seek expert opinion



 Neurology GR 2/11/11

 clinical features suggestive of paraneoplastic/anti-NMDA 
receptor limbic encephalitis



N-methyl-D-aspartate receptor 
antibody-associated encephalitis.



 New form of encephalitis associated with ovarian teratoma

 Antibodies to NR1/NR2 heteromers of the N-methyl-D-
aspartate receptor (NMDAR) in serum/ CSF

 Female predominant, Mean age was 23 years (range 5-76)

 The exact incidence is unknown

 A multicentre, population- based prospective study of causes 
of encephalitis in the UK showed that 4% of patients had anti-
NMDAR encephalitis



Aydiner A et al, J Neuro-Onc, 37:63-66, 1998

1st report of PLE with immature ovarian teratoma

39F presented 1 month following resection of Rt immature ovarian 
teratoma with acute depression, delusion of persecution, secondary 
generalized seizure

CSF lymphocytic pleocytosis and mildly elevated protein

Immunologic studies with the known antibodies are negative

6 months after onset of symptoms: 
 ADL-D, mood disorder, gluttony and hypersexuality, 

Korsakoff-like amnesia



Ann Neurol, 58:594-604, 2005

 Four young women developed acute psychiatric symptoms, seizures, 
memory deficits, decreased consciousness and hypoventilation with 
ovarian teratoma

 3 out of 4 patients recovered after treatment removal

 The associated neurological syndrome found to be highly similar 

 Identification of antibodies reacting with neuronal cell 
surface auto-antigens

 Decreased serum antibody titers after neurological improvement



Dalmau J et al, Ann Neurol, 61:25-36, 2007 

Identification of the autoantigen from case series of 12 female patients

Antibodies mainly reacted to the NR1/ NR2 heteromers of the N-
methyl-D-aspartate receptor in the hippocampus and forebrain



Lancet Neurol, 7:1091-98, 2008

Case series of 100 patients

the target epitopes were identified in the NR1 subunit of the NMDAR
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Pathophysiology
 N-methyl-D-aspartate receptor (NMDAR) highly expressed in the 

forebrain, limbic system, and hypothalamus

 made up of two subunits: the NR1 subunit, which binds glycine, and 
the NR2 subunit, which binds glutamate.

 is an ion channel located in both the pre- and post-synaptic 
membrane that plays a key role in synaptic transmission and plasticity
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 Overactivity of the receptor with resulting excitotoxicity is the 
underlying process implicated in acute ischemic stroke and traumatic 
brain injury 

 underactivity is hypothesized to produce symptoms of schizophrenia 

 Anti-NMDAR antibodies are directed against the extracellular epitope 
of the NR1 subunit 

 decrease the number of cell-surface NMDA receptors and NMDA 
receptor clusters in postsynaptic dendrites.

 Nervous tissues of the tumors triggered the immune response 
systemically 



Clinical Features
Psychiatric Change of  personality and behavior, irritability, 

anxiety, aggressive behavior, delusional thoughts, 
paranoia, catatonia

Short-term 
memory loss

Similar to classical limbic encephalitis

Seizure Partial complex or generalized seizures

Autonomic 
instability

Hyperthermia (sometimes alternating with 
hypothermia), hypoventilation, fluctuations of  blood 
pressure, tachycardia, bradycardia, constipation, 
ileus

Abnormal 
movement

Orofacial dyskinesias, dystonic posturing of  the 
extremities, choreoathetoid movements, oculogyric 
crises, myoclonus, opisthotonos
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Psychiatric symptoms
 Almost all adult patients presented with psychiatric symptoms.

 Prior to diagnosis, 77% of the adult and adolescent patients were first 
evaluated by a psychiatrist. 

 In younger children, the behavioral change may be more difficult to 
detect with increased temper tantrums, hyperactivity, or irritability as 
opposed to frank psychosis. 
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Autonomic instability
 Dysrhythmias

 Some adults require a pacemaker due to prolonged pauses 

 Hypoventilation  
 mechanical ventilation was needed in 23% in children compared with 

66% in adults. Some of the adults required prolonged ventilatory 
support (median, 8 weeks; range, 2 – 40). 

 Hypersalivation and urinary incontinence are frequent

 Hyperthermia is common as a prodromal symptom and during the 
course of the disease, frequently leading to extensive studies to rule 
out infection.
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Movement Disorder
 Orofacial dyskinesia is particularly striking 

 described as kissing, chewing, tongue thrusting, lip smacking, facial 
grimacing, frowning, and fish- or rabbit-like movements. 

 Other complex and stereotyped movements including pelvic thrusting, 
‘floating’ of the hands into the air, pseudoplaying piano motions, 
and writhing movements of the extremities.

 episodic opisthotonus, dystonic posturing, and oculogyric crises
associated with tachycardia and hypertension, reminiscent of 
autonomic storming



Diagnostic Tests
Cerebrospinal fluid Pleocytosis, increased protein concentration, normal 

glucose, oligoclonal bands and high IgG index

Electroencephalogram Frequently: focal or diffuse slow activity during 
episodes of dyskinesias or abnormal movements

Sometimes: epileptic activity

MRI frequently: small areas of FLAIR abnormalities in 
cerebral cortex (outside the medial temporal lobes),
sometimes involving cerebellum and brainstem;
transient enhancement of overlying meninges
Sometimes: normal or medial temporal and frontal 
abnormalities, with or without basal FLAIR or T2
involvement of other areas
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Treatment
 1. eradication of associated malignancy 

2. suppression of the immune reaction 

 when instituted promptly on diagnosis, have been shown to decrease 
morbidity and mortality and reduce the risk of irreversible neuronal 
damage 

 corticosteroids, IVIg, plasmapheresis 

rituximab, cyclophosphamide, and azathioprine



Progress of our case…
 Treated as anti-NMDA receptor encephalitis with IVIG 0.4g/kg for 5 

days

 Blood X NMDA receptor antibody checked ( QMH Immunology)
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 Malignancy work up

 Peripheral lymph nodes negative. 
 No organomegaly
 CXR clear 
 Tumor markers negative



Progress of our case…

 GCS E2VTM2 despite IVIG

 Percutaneous tracheostomy done at bedside on 7/11/2011
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Case Summary
 Suspected anti-NMDA receptor encephalitis

 confusion, convulsion, hypersalivation, orofacial dyskinesia, 
limbs dystonia

 CSF inflammatory changes, EEG slow wave, MRI brain ? subtle 
temporal lobe abnormalities

 But malignancy screening negative

 Clinically not responding to IVIG
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When patient does not 
improve...

 Wrong diagnosis?

 Treatment Failure?

 Untreated Complicating factors/ Underlying Cause?



1. Wrong Diagnosis?

Toxic and metabolic disorders

Drug ingestion (salicylates, amphetamine, 
cocaine, phencyclidine, carbon monoxide, 
methanol, cyanide)

Toxicology screening

Porphyria Increased urine aminolevulinic acid and 
porphobilinogen

Mitochondrial disorders (Leigh’s 
syndrome, MELAS syndrome)

Lactic acidosis

Disorders of amino and organic acid 
metabolism

Hyperammonemia, triggered by metabolic 
stress causing acute decompensation

Differential Diagnoses



Autoimmune encephalitides

Paraneoplastic encephalitis Frequently associated cancers: small‐cell lung 
cancer, thymoma, germ‐cell tumors of the 
testis; usually associated with classical 
paraneoplastic antibodies

Encephalitis associated with VGKC 
antibodies (20% paraneoplastic)

Limbic encephalitis, Morvan’s syndrome; 
frequent hyponatremia; VGKC antibodies

Systemic lupus erythematosus cerebritis Anti‐double‐stranded DNA antibodies

Antiphospholipid antibody syndrome Systemic lupus erythematosus, rheumatoid 
arthritis, antiphospholipid antibodies

Sjögren’s syndrome Sjögren’s syndrome antigen A (SSA/Ro) and 
B (SSB/La), salivary gland biopsy

Hashimoto’s encephalopathy Antithyroglobulin, antithyroid peroxidase 
antibodies

Primary and systemic angiitis CNS angiography; often all tests are negative 
in CNS angiitis (requires biopsy); ANCA



Viral encephalitides

Herpes simplex virus, Varicella zoster virus, 
Epstein–Barr virus, cytomegalovirus 
encephalitis

CSF polymerase chain reaction

Human herpesvirus 6 encephalitis CSF human herpesvirus 6 polymerase chain 
reaction; usually affects 
immunosuppressed patients

Arboviral encephalitis CSF antibodies

Rabies Corneal smear for antigen; serum and CSF 
antibodies



Disorders presenting with the triad of 
psychiatric symptoms, muscle rigidity, and 
dysautonomia

Neuroleptic malignant syndrome Normal pupils, no hyperreflexia, normal or 
decreased bowel sounds after 
administration of dopamine antagonists

Lethal catatonia Pre‐existing schizophrenia, depression, or 
mania(can be indistinguishable from 
neuroleptic malignant syndrome)

Serotonin syndrome Hyperreflexia, clonus, mydriasis, 
diaphoresis, hyperactive bowel sounds 
after administration of serotonergic 
medications

A patient with encephalitis associated with NMDA receptor antibodies
Lauren H Sansing, Erdem Tüzün, Melissa W Ko, Jennifer Baccon, David R Lynch and Josep Dalmau
Nature Clinical Practice Neurology (2007) 3, 291-296
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1.Wrong Diagnosis?
 NH3 level normal

 VDRL neg

 HIV neg

 Leptospira IgM Ab neg

 Legionella neg

 2 sets of serology insignificant
 including HTLV-1, japanese encephalitis, Hanta virus, 

rickettsia, histoplasmosis

 Mycoplasma pneumonia titre raised - 640 (28/10/11)



 MRI brain repeated on 11/11/2011

 No imaging finding of meningoencephalitis
 Inflammatory Sinus disease





How useful?
 The clinical sensitivity and specificity are 100%.

 Samples from patients with Anti-NMDAR encephalitis (n = 
39), patients with other encephalitides (n = 31) and healthy 
blood donors (n = 100) were investigated

 Wandinger, Dalmau et al., From Pathogenesis to Therapy of Autoimmune Diseases. 
Autoantigens, Autoantibodies, Autoimmunity 6:434-435, Pabst Science Publishers (2009)
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2.Treatment failure?
 IV methylprednisolone X 5/7



 Overall only 59% neoplasm detected

 The presence and nature of tumor depends on Sex, Age and ethnic 
group

 A review of 400 cases showed that African-American patients have 
a mild predominance to have ovarian teratomas 

?
3. Untreated Complicating 
factor / underlying causes
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In male patients the detection of  a 
tumor is rare.

testicular tumor, germ cell tumor, 
teratoma of  the mediastinum, SCLC, 
Hodgkin's lymphoma, and neuroblastoma. 

Always Paraneoplastic?

 Approximately 50 percent of female 
patients older than 18 have uni- or 
bilateral ovarian teratomas 

 Less than 9 percent of girls younger 
than 14 years have a teratoma. 
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Other etiological factors?
 Preceding infections (mycoplasma, varicella zoster) have been 

suspected to play a role in cases of nonparaneoplastic, presumed auto-
immune anti-NMDA receptor encephalitis

Gable M, Gavali S, Radner A, et al. Anti-NMDA receptor encephalitis: report of ten cases and comparison with 
viral encephalitis. Eur J Clin Microbiol Infect Dis 2009;28: 1421–1429.



Why bother to search for 
malignancy?



 TVS by gynaecologist:

 Multicystic mass 45X39X33 mm in right ovary ? Teratoma,      
left ovary was normal



CT abdomen/pelvis on 
17/11

Cystic lesion at right adnexal region with 
an internal tooth-like calcification and 
multifocal fatty density. Features could be 
due to teratoma



6/12/2011

Formal pathology report:
mature cystic teratoma
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 So Anti-NMDA receptor encephalitis is ascertained

 +ve anti-NMDA receptor antibody

 Right ovarian teratoma identified

 Operation done
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Anti-NMDA-receptor encephalitis: case series and analysis of
the effects of antibodies Josep Dalmau, et al Lancet Neurol 2008; 7: 1091–98
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anti-N-methyl-D-aspartate receptor encephalitis in children and adolescents Nicole Florance-Ryana and Josep Dalmau. Curr Opin Pedia
22:739–744 ß 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins 1040-8703



Prognosis
 Prognosis for patients is improved with appropriate 

immunomodulatory therapy, and, in PNS, tumour detection 
and resection as early as possible.

 In around 75% of cases a substantial regression of symptoms 
can be achieved. 

 25% of patients die or suffer from severe neurological deficit. 



Prognosis
 Survivors have amnesia for the duration of the illness

 risk of relapses of the encephalitis syndrome, in particular 
when the tumour is removed too late or not at all or if no 
tumour could be found. 



Take home messages
 Paraneoplastic anti-NMDA receptor encephalitis is 

potentially lethal 

 Usually reversible if promptly recognised and treated

 Not as rare as initially thought

 Suspected in young women with prominent rapidly 
progressive psychiatric symptoms, seizures, autonomic 
instability, hypoventilation and dyskinesia



Take home messages

 Associated tumors are mature or immature teratomas, 
usually located in the ovary

 Tumor resection, immunomodulation, intensive care, 
physical therapy

 Consider in patients with suspected viral encephalitis

 Careful search for associated malignancy 



Progress 
 Repeated episodes of focal seizure after operation, which 

were controlled by keppra

 Post op ileus

 Persistent sepsis and DIC. TA grew MRA, MRSA, 
xanthomonas, CSU ESBL E Coli

 GCS all along 8-9

 Sudden cardiac arrest on 25/12/11 and failed active 
resuscitation

 Referred Coroner but waived
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Thank you!


