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• ผูป่้วยชายไทยคูอ่าย ุ52 ปี  อาชพี นกัประดาน ้า

• ภมูลิ าเนาจงัหวดั สมทุรปราการ

• รบัไวใ้นโรงพยาบาลจุฬาลงกรณ์ ครัง้ที ่1  วนัที ่28/8/2557

• ประวตัไิดจ้ากผูป่้วย  ญาต ิ และเวชระเบยีนเชื่อถอืได้

• Chief complaint : ปวดศรีษะขา้งขวา 5 วนัก่อนมาโรงพยาบาล



Previous status : แขง็แรงด ี ท างานด าน ้าได ้ ใชช้วีติประจ าวนัไดป้กต ิ ไม่มอีาการปวด
ศรีษะเรือ้รงัในอดตี

Present illness
5 วนัก่อนมาโรงพยาบาล  ชว่งเชา้สงัเกตวา่มอีาการปวดเมือ่ยตามตวั  ไอแหง้ๆ
ไมม่นี ้ามกู   ไมม่ไีข ้  ต่อมาชว่งกลางวนัรูส้กึปวดศรีษะบรเิวณคอ่นไปดา้นขวา
หลงัรา้วไปถงึบรเิวณทา้ยทอยดา้นขวา  ลกัษณะปวดตือ้ๆตลอดเวลา PS 4/10 
ไมม่ปีวดรา้วขึน้กลางยอดศรีษะหรอืรา้วไปกระบอกตา  ไมส่มัพนัธก์บัการไอเบง่
ตามหรอืเปลีย่นทา่ทาง  รว่มกบัมอีาการคลื่นไสอ้าเจยีนรว่ม 10 ครัง้  ไมม่ี
อาการสะอกึ   การมองเหน็เป็นปกตดิ ี ไมม่แีขนขาอ่อนแรงหรอืชา  ไมม่เีดนิเซ
กนิอาหารไดน้้อยลงแต่ไมม่สี าลกัอาหาร  ไมม่อีาการซมึลง   

อาการปวดศรีษะเป็นรนุแรงมากขึน้เรือ่ยๆ ไดไ้ปตรวจที ่clinic วนิิจฉยัเป็น
ไขห้วดัไดย้าพาราและยาฉีดแกป้วดไมท่ราบชนิด



4 วนัก่อนมาโรงพยาบาล  อาการปวดปวดศรีษะดา้นขวาคอ่ยๆรนุแรงมากขึน้
เรือ่ยๆ PS 10/10 เวลาลุกเดนิจะมเีวยีนศรีษะเดนิเซไปทางขวา  ตอ้งนอนพกั
บนเตยีงเกอืบตลอดเวลา  และเริม่มไีขว้ดัได ้38 องศาเซลเซยีส  ญาตพิาไป
ตรวจที่ clinic ไดเ้จาะเลอืดและนดัมาฟังผลเลอืดอกี 3 วนั  ยงัไมไ่ดย้าฆา่เชือ้

3 วนัก่อนมาโรงพยาบาล  มอีาการชาใบหน้าซกีขวาเวลาลา้งหน้า  ไมรู่ส้กึวา่
ชาตวัหรอืแขนขา  

วนัทีม่าโรงพยาบาล  ยงัคงมอีาการไข ้ ปวดศรีษะดา้นขวามาก  คลื่นไสอ้าเจยีน  
ชาใบหน้าซกีขวา  ลุกขึน้นัง่ไมไ่หว  กลนือาหารแลว้ส าลกั  มนี ้าร ัว่มมุปากซา้ย  
พดูเสยีงปกตดิ ี อาการไมด่ขีึน้ญาตจิงึพามาโรงพยาบาล



Past history
- no known underlying disease

- no previous history of traumatic head

- no previous history of CNS infection

Personal history – Social history

- no smoking

- no history of alcohol drinking,  illicit drug abuse

- no history of TB contact 



Medications prior to admission

- none



Physical examination
• Vital Signs

– BP 160/96 mmHg PR 96 bpm                   SpO2 RA  96%

– RR 22 /min BT 38.5o C

• GA : A Thai male,  looked fatigued
• HEENT

Head     :   normal shape,  no evidence of head trauma
Eye       :   not pale conjunctiva, anicteric sclerae, no thyroid enlargement
Ear        :   no redness ear canal, no discharge, TM intact

no auricular vesicle eruptions
Nose     :   no rhinorrhea,  paranasal sinus not tender
Throat  :   no lips, buccal ulcer



Physical examination

• Skin and appendages : No rash, no petechia, no purpura, no ecchymosis.
• Chest : good air entry, equal breath sound, no adventitious sound.
• CVS : regular and full pulse, no carotid bruit, normal s1s2, no murmur.
• Abdomen :

no distention, normoactive BS, soft, not tender, no guarding, liver and spleen 
can’t be palpated

• Extremities  :  no pitting edema,  no arthritis
• LN :  no superficial lymphadenopathy



Neurological examination
• Mental status   :  drowsiness, orientation to TPP, well co-operative
• Speech  :  no dysarthria,  no aphasia
• Cranial nerves

– CN I   :  no anosmia
– CN II  :  no VF defect on confrontation test, pupil 2 mm RTLBE,  RAPD negative

Eye ground : sharp disc, no papilledema, spontaneous venous pulsatile in both eyes
– CN III,IV,VI  :   no ptosis,  midline resting eye position,  limit Lt lateral conjugate gaze
– CN V     :   decreased PPS at Rt face, absent Rt corneal reflex, no weakness of 

temporalis and massester muscle power
– CN VII  :   Lt facial weakness LMN type
– CN VIII :   not evaluated
– CN IX,X,XI   :   absence of the gag reflex, uvula in midline
– CN XII  :   no tongue deviation



Neurological examination
• Motor :   motor power   : gr.V all extremities,  pronator drift positive Rt side
• DTR :   Biceps and Triceps 2+ both sides,  Quadriceps and Ankle 1+ both sides
• BBK :   neutral
• Sensation : decreased PPS at Rt sided of body, intact proprioception, Rhomberg

negative
• Cerebellar sign  :   finger to nose – swaying Rt side,  dysdiadokokinesia Rt side, over 

shoot Rt side
• Stiff neck  :  negative



Problem List
1. Acute fever with progressive dull-aching headache         5 days

at right occipital region 

2. Acute progressive right cerebellar ataxia with right         4 days    
hemihypoesthesia, Left facial weakness LMN

3. right pronator drift positive, left lateral conjugate gaze palsy, 
and gag reflex negative



CT brain non - contrast





CT brain with contrast





MRI brain



T2 FLAIR



T1W



T1 with Gd



• Lumbar puncture  (non traumatic)
- Appearance : Clear colorless CSF 
- Open pressure 8 cmH2O, Close pressure 7 cmH2O

- WBC 582 cells/cu.mm.   :  PMN 2    Mono 98
- RBC  400 cells/cu.mm.
- Total protein 184    glucose  66/152 (43%)
- Culture for bacteria  :  negative
- PCR for MTB,  wright stain  :  negative
- PCR for HSV DNA  :  negative  

Laboratory Investigation



Laboratory Investigation

• Hemoculture  :  Listeria monocytogenes x 1 specimen



Laboratory Investigation

• CBC  :  Hb 13.6  Hct 38.2  WBC 9,210 (N63),  Plt 305,000  INR 1.1

• Electrolyte : Na 138  K 4.1  Cl 102  HCO3 21  BUN/Cr  13/0.9

• LFT  :  tb/db 0.83/0.29   ast/alt/alp  31/42/60   alb/glb 4.1/3.2

• UA   :  wbc 1-2



Diagnosis

• Listeria rhombencephalitis with microabscesses



Rhombencephalitis
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Brainstem encephalitis

- Rhombencephalitis :    Hindbrain

- CLIPPERS :    Pons, cerebellum

- Bickerstaff encephalitis   :     Upper brainstem

Introduction



• Rhombencephalitis (RE) is  inflammatory disease of the 

rhombencephalon  (medulla oblongata , pons, cerebellum,)

• Term “brainstem encephalitis” often used interchangeably 
eventhough anatomically slightly different.

• RE  has a wide variety of etiologies, some of them potentially 
severe and life threatening without roper early treatment.

Introduction

Brainstem encephalitis (rhombenecephalitis) due to Listeria monocytogenes: case report and literature review. Clin Infect Dis. 1993;16:689–702.





• Diagnosis

- brainstem dysfunction  (cranial nerve, long tract signs)

- and/or cerebellar dysfunction demonstrated clinically
or by neuroimaging

- pleocytosis (>4 cells/mm3) in CSF.

Introduction

Brainstem encephalitis (rhombenecephalitis) due to Listeria monocytogenes: case report and literature review. Clin Infect Dis. 1993;16:689–702.
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• Infection

• Autoimmune disease

• Paraneoplastic syndromes  (PNS)

Etiology

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Common :  100 cases
Uncommon :  dozen to several dozen cases
Rare  :  less than than to around a dozen
Very rare       :  isolated cases  (1-5 or 6 cases)

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Graus F, Delattre JY, et al. Recommended diagnostic criteria for paraneoplastic neurological syndromes. J Neurol Neurosurg Psychiatry 2004; 75:1135.
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Clinical presentation

• Cranial nerve paresis (nuclei) :  all types :  75%

• Cerebellar ataxia
:  common in infection and PNS,   uncommon in BD

• Long tract signs (corticospinal,  spinothalamic,  posterior column)  

:  majority with BD,  minority of infectious except Listeria,  
infrequent with PNS

• Alteration of consciousness  
:  infection, uncommon with other etiologies.

• Fever :  common in infection and BD,  infrequent in PNS

• Meningismus :  majority in infectious

Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61
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Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61



Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61



Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61



Cerebrospinal fluid characteristics

• Pleocytosis  
:  Listeria – average wbc 240 cells/mm3  (range 20-3,300)  with 50% 
lymphocytes
:  Others viral infections - average wbc 150 cells (range 5-500) with 
50% lymphocytes
:  Behcet disease - average 126 cells (range 10-1,000) with 43% 
lymphocytes
:  Paraneoplastic syndromes – average 45 cells (range 13-109) with 
67% lymphocytes

• Protein

:  most etiologies is elevated but may be normal in PNS.

• Glucose
:  low CSF glucose is primarily found in bacterial infection.  

Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61



Neuroimaging

• MRI brain
- typical finding  :  T2W and FLAIR - increased signal intensity in the 
pons, medulla, upper cervical cord, cerebellum more frequently 
than midbrain.

- Listeria cases  :  100% abnormal MRI brain  
(100% infratentorial, 50% infratentorial), ring enhancement
- Viral cases

:   Enterovirus 71  :  70-75% abnormal MRI
:   West Nile  :  50% abnormal MRI
:   HSV, EBV, CMV, VZV, human herpesvirus 6  :  2/3 abnormal

- Behcet disease   :   100% abnormal MRI 

- PNS cases            :   100% normal MRI brain

Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61
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Listeria monocytogenes rhombencephalitis

- Considered as one of the most dangerous human and ruminant 
infection, also the most severe bacterial foodborne infection.

• Epidemiology

- CNS listeriosis is rare, 7.4 – 16 cases in 1 million individuals, 
RE is about 9% of all CNS listeriosis.

- Age of patients range from 14-79 (mean 48)

- male = female.
- 1-5% of the general population are asymptomatic carrier
- Listeria rhombencephalitis occurs primarily in immunocompetent. 

Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Listeria monocytogenes rhombencephalitis

• Pathogenesis

• - gram-positive, facultative intracellular rod.

- 2 major routes of infection
:  oral route  (rhombencephalitis)  
→ retrograde neural route via oral epithelium

➔ immunocompetent host

:  hematogenous route (meningoencephalitis) 
→ GI tract → lymphatic system → hematogenous.

➔ immunocompromise host

Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221







Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Listeria monocytogenes rhombencephalitis

• Clinical manifestration

• - bacteremia,  CNS involvement (meningitis, meningoencephalitis, 
rhombencephalitis)

- Biphasic time course
: Flu-like prodrome 1-15 days  :  fever, headache, nausea, vomiting, 
malaise 
: Brainstem dysfunction  :   usually asymmetric, 2/3 localized to the 
pons and medulla

Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Evaluation and diagnosis
• CSF 

:  ¾ have pleocytosis (mono = pmn,  mono>pmn,  pmn>mono)
:  culture positive  :  mean wbc 263 cell/mm3
:  culture negative :  mean wbc 154 cell/mm3
:  85% protein is elevated

•

MRI
:  Moragas et al case series 97 cases  :  9 cases of Listeria RE were 

100% abnormal infratentorially,  no supratentorial lesions.
:  increase signal intensities on T2W and FLAIR in brainstem,| 

cerebellum, upper cervical cord
:  unlike other etiologies, ring-enhacing abscesses may be seen in 

same locations.
•

CSF and blood cultures are most specific for diagnosis.
: yield for positive  :  CSF culture 33%,  Blood culture 46%  => reoeat
cultures increased the rate of positive results.   

Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Duarte, J., et al. (2014). Rhombencephalitis: a pictorial review.



Treatment

• Antibiotics
- Ampicillin 2 gm iv q 4 hrs (adult),  100-300 mg/kg/day divide in 4-
6 times  (children)

- Gentamicin iv  (synergistic effects with ampicillin)
- Penicillin G (alternative to ampicillin)  24 mU/day

Prognosis
- mortality rate in treated vs untreated  is   20-30% : 66%
- 55% of survivors will have neurologic sequelae.

Olivier Disson & Marc Lecuit (2012) Targeting of the central nervous system by Listeria monocytogenes, Virulence, 3:2, 213-221



Enterovirus 71 rhombencephalitis  (EV 71 RE)

• EV71 has been recognized as causing outbreaks of hand-foot-
mouth disease (HFMD),  URI,  AGE.

• Neurologic involvement may occur in up to 25% of patients

• children and teenagers primarily affected

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Enterovirus 71 rhombencephalitis  (EV 71 RE)

• Investigation
- MRI :  increased signal intensities in T2W and FLAIR at 
brainstem and cerebellum

- CSF :  mean wbc 194 cells/mm3 (range, 5–379)
- virus isolation :  throat, feces, or vesicles

• Management

- No specific treatment

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Herpes virus rhombencephalitis

• uncommon cause but available specific treatment

• Herpes simplex virus
- mean age 41 years (range 18-71), male = female
- HSV1 > HSV2 > EBV/HH6 > CMV/VZV
- 54% encephalitis was limited to the rhombencephalon.  

temporal lobe (42%) and frontal lobe (33%) were involved.

Clinical manifestration
- 80% neuro-ophthalmology abnormalities (EOM, nystagmus, 

anisocoria, ptosis, oscillopsia)
- 70% other cranial nerve deficits
- 70% fever,  50% headache,  45% pyramidal tract findings,

38% ataxia,  30% dysphagia

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Herpes virus rhombencephalitis

• Investigation
- MRI :  increased signal intensities in T2W and FLAIR at 
brainstem and upper cervical cord.

- CSF :  mean wbc 93 cells/mm3 (range 0-465),  
neutrophilic = lymphocytic predominance.

• Treatment
- intravenous acyclovir   
- mortality rate in treated group is 22% compared to 75% in 
untreated group.

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Duarte, J., et al. (2014). Rhombencephalitis: a pictorial review.



Epstein-Barr virus (EBV)

• mean age 20 years (range 19-44), female >> male

• clinical manifestration
- fever (75%)
- ataxia (100%)
- AOC (50%)
- no long tract signs.

• Investigation
- MRI :  ¾ abnormal, 50% supratentorial ad 50% infratentorial.
- CSF :  mean wbc 24 cells/mm3 (range 8-55),  

lymphocytic predominated

Rhombencephalitis / Brainstem Encephalitis. Curr Neurol Neurosci Rep (2011) 11:543–552.



Duarte, J., et al. (2014). Rhombencephalitis: a pictorial review.
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Autoimmune rhombencephalitis

• Behcet disease
- Multisystem relapsing inflammatory disorder of unknown 
cause.
- As with autoimmune disease, the disorder may represent 
aberrant immune activity triggered by exposure to agent, 
perhaps infectious,  in patients with a genetic predisposition.
- Neurological Behcet’s disease (NBD)  is rare but one of the 
most serious cause of long-term morbidity and mortality,  
commonly mentioned in the ddx of demyelinating CNS 
disease.

Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.



Autoimmune rhombencephalitis

• Behcet disease

- Various clinical and epidemiological features  :  parenchymal 
vs non-parenchymal
- Male : Female    2.8 : 1
- Age of onset of NBD  :  usually 20-40 years.  if above 50 ; 
exclude more common neurological disorders (stroke, non-
specific white matter change.
- commonly develop NBD 3-6 years after the onset of the 
other systemic features of BD,  some studies 

• reported that NBD presentation precede systemic features 
(about 6%)

Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.



Immunopathogenesis of Behcet's Disease. Frontiers in Immunology 10: 665.



Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.



Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.



Diagnosis (Behcet’s disease)

• no validated criteria for definite diagnosis,  based on clinical (clinical 
syndrome of systemic BD, pathergy, the presence of inflammatory 
brainstem lesion)

:  blood :  ESR associated with disease activity,  HLA type B51 
(6 times increased risk of BD and more severe), HLA-B27

:  CSF  
- 70-80% abnormal in parenchymal NBD  
- increased CSF protein (modestly raised in most case, may over 1 g/dL),  
oligoclonal bands are usually absent.

- prominent pleocytosis (>50/ uL) – range 0-400 cells/mm3 (med 40),  
usually neutrophilia in early stages, replaced later by lymphocytosis

Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.



Diagnosis (Behcet’s disease)

• MRI 
- parenchymal NBD  :  upper brainstem, extends to thalamus and 

basal ganglia on one side,  bilateral lesions are less common.
- increase signal intensities in T2W with enhancement and often

edema.
- diminish in size after treatment.
- patient with a more diffuse meningoencephalitis show hyperSI T2 
lesions within the subcortical white matter of the temporal, frontal 
and hypothalamic regions, but MRI can be normal.

Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.



Duarte, J., et al. (2014). Rhombencephalitis: a pictorial review.



Behcet’s diesease

• Treatment
- HD intravenous corticosteroid followed by oral maintenance.
- immunosuppressive drugs : azathioprine, MMF, MTX

• Prognosis
- about 25% complete recovery,  75% have residual impairment

Neuro-Behçet's disease: epidemiology, clinical characteristics, and management. Lancet Neurol. 2009 Feb;8(2):192-204.
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Paraneoplastic rhombencephalitis

• Paraneoplastic syndromes (PNS) are the result of onco-neural 
cross-reactivity; the cancer stimulates the production of 
antibodies which cross react with neural tissue.

• Rare and possibly under reported because the specific Ab 
cannot always be detected.

• May antedate the onset of cancer and therefore allows for 
early detection in 50-80% of patients.

Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.
Posner JB. Neurologic Complications of Cancer. Philadelphia: FA Davis Company, 1995.



Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.



Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.



Graus F, Delattre JY, et al. Recommended diagnostic criteria for paraneoplastic neurological syndromes. J Neurol Neurosurg Psychiatry 2004; 75:1135.



Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.



Paraneoplastic rhombencephalitis

• Neurologic symptoms may be antedated by non-specific 
dizziness, nausea which raising the suspicion of peripheral 
vestibular dysfunction. 
However, followed soon by progressive rapidly ataxia, 
diplopia, dysarthria, dysphagia.

• Symptoms may stabilize for weeks to months, but may be 
severely affected by then.

Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.



Paraneoplastic rhombencephalitis

Investigation
• MRI

- usually normal in early,  but later may show cerebellar 
atrophy.

• CSF
- may increase in protein,  but cell count is usually increased.

Treatment

• corticosteroid,  IVIg,  Rituximab.

Prognosis

• poor prognosis.

Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.



Dalmau J, Rosenfeld MR. Paraneoplastic syndromes of the CNS. Lancet Neurol. 2008;7:327–40.



Conclusion

• MRI is the preferred imaging method to help establish a 
diagnosis of rhombencephalitis but finding in most case not 
conclusive for a final diagnosis.

• Certain clinical, cerebrospinal fluid, and imaging 
characteristics that are commonly seen in some of these 
etiologies can guide us in the first approach to the etiologic 
diagnosis of rhombencephalitis. 

• CSF analysis results may be key to diagnosing infectious

rhomboencephalitis.



Moragas M, Martinez-Yelamos S, Majos C, et al. Rhombencephalitis. Medicine. 2011;90:256–61
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CLIPPERS

• Chronic lymphocytic inflammation with pontine perivascular 
enhancement responsive to steroids (CLIPPERS) represents  a 
rare central nervous system (CNS) inflammatory disorder 
involving predominantly the pons.

• first described in 2010 as a distinct form of brainstem encephalitis 
centred on the pon which is characterized by a predominant T cell 
pathology, and responsive to immunosuppression with 
glucocorticosteroids (GCS)

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



Pathogenesis

• still unknown

• clinico-radiological response to GCS-based immunosuppressive 
therapies suggest an immune-mediated /inflammatory process

• may be microstructures localized preferentially in the pons and 
peripontine regions, which are not characterized to date

• potential predispositions or triggering events are unclear

• Elevated serum immunoglobulin (Ig)E levels in several cases without 
hypereosinophilia, skin rash, hx of allergy/asthma

• an allergic trigger factor may contribute to the evolution of the 
perivascular inflammation process

• perivascular and T cell predominant inflammatory cell infiltrates in 
affected CNS lesions

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



Diagnosis

• no validated diagnostic criteria

• based on core features

1)  clinical

2)  radiological

3)  GCS response

4)  histopathological 

• laboratory and CSF investigation for exclude alternative condition

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



Clinical manifestration

• male = female 

• age 13 to 86 years (mean 52·4, 43.4 years from 2 large series)

• subacutely over several weeks

• varying symptomatology related to brainstem, cranial nerve 
and/or cerebellar dysfunction

• Possible additional features such as long tract affections and/or a 
spinal cord syndrome

• Meningism, alterations of quantitative consciousness, systemic 
symptoms, symptoms related to connective tissue diseases, 
rheumatic disorders or Behçet are generally not a feature of 
CLIPPERS patients.

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



Neuroimaging
MRI

• faint on T2W, FLAIR : multiple ‘punctate’ and/or ‘curvilinear’ with 
gadolinium enhancement (salt-and-pepper appearance) the pons
with/without spread into the cerebellar peduncles and the cerebellum

• may extend 
- caudally :   medulla, cervicothoracal spinal cord
- rostrally :   midbrain, supratentorial (thalami, internal capsule

basal ganglia, corpus callosum, cerebral white matter)

• Lesions are typically less numerous and smaller as distance from the 
pons increases

• usually cause no mass effect and minimal or no vasogenic edema

• normal angiography, no changes seen in vasculitis disorders

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



CLIPPRES. Clinical and Experimental Immunology, 175: 385–396
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CSF analyses and CNS histopathology

CSF analyses

• cell count : normal / mild pleocytosis (5-50 : lymphocytic pattern)

• protein : normal / mild to moderately elevated

CNS neuropathology

• perivascular, CD4-dominated T cell or lymphohistiocytic infiltrate

• basically the white matter, but also the grey matter and scantily 
leptomeningeal tissue. 

• The perivascular distribution affects both small arteries and veins

• histological features of vasculitis not be found (fibrinoid necrosis, 
fibrin thrombi)

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



CLIPPRES. Clinical and Experimental Immunology, 175: 385–396



Management and prognosis

• pulse methylprednisolone 1 gm iv for 5 days follow by oral GCS

• GCS sparing immunosuppressants : monotherapy or combined 
with oral GCS but many monotherapy not capable for maintaining 
remission

• IVIg is not effective

• use of GCS, usually show early and marked clinical improvement 
within days,  in many cases the restitution remain incomplete

• The clinical course without specific treatment seems to be 
relapsing–remitting in nature

• Progressive clinical worsening is seen during relapses, which may 
leave residual neurological sequelae

CLIPPRES. Clinical and Experimental Immunology, 175: 385–396
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Bickerstaff brainstem encephalitis 

• Fisher-Bickerstaff syndrome is a rare immune-mediated 
condition believed to be one of a number of conditions 
sharing a similar immunological mechanism, and collectively 
termed anti-GQ1b IgG antibody syndrome.

• Associated with antecedent illness caused by URI was present 
in 60% to 80% of the patients

Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.

Anti-GQ1b IgG antibody syndrome: clinical and immunological range Journal of Neurology, Neurosurgery & Psychiatry 2001;70:50-55.



Epidemiology

• Incidence of GBS in Western countries ranges from 0.89 to 1.89 
cases per 100 000 person-years.

• In comparison with GBS, both BBE and FS are relatively rare. 

• There are no epidemiology data specifically looking at the 
prevalence and incidence of FS or BBE.  Any available data have 
been extracted from existing GBS population studies. 

• Western countries, FS incidence  1%–5% of GBS cases. 
• Asian countries, FS incidence such as Taiwan (19%) and Japan (25%).

• There have been no epidemiology studies of BBE with accurate 
incidence figures to date but suggests that BBE is less frequent.

Population incidence of Guillain-Barré syndrome: a systematic review and meta-analysis. Neuroepidemiology 2011;36:123–33.
Guillain-Barré Syndrome: F.A. Davis. FA Davis, Philadelphia, 1991.

Guillain-Barré syndrome in Taiwan: a clinical study of 167 patients. J Neurol Neurosurg Psychiatry 1997;63:494–500.
Clinical features and prognosis of Miller Fisher syndrome. Neurology 2001;56:1104–6.



Pathophysiology

Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.



Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.



Bickerstaff brainstem encephalitis 

Clinical manifestration of anti-GQ1b IgG antibody syndrome.

PNS  [Miller Fisher syndrome triad]

• Ophthalmoparesis :  CN3, 4, 6

• Ataxia :   muscle spindle  

• Areflexia :   muscle spindle

CNS  [Bickerstaff brainstem encephalitis]

• Alteration of consciousness   :  brainstem (reticular formation)

• Hyperreflexia  :  brainstem

Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.



Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.



Diagnostic approach

• Diagnosis of FS/BBE lies in the recognition of unique set of clinical 
features.

- antecedent illness associated with the anti-GQ1b syndrome.

• Exclude of possible differential diagnosis which include brainstem.

- stroke, others etiology of rhombencephalitis.

Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.



Investigations

- Brain imaging  :  MRI brain
:  transiently high T2 signal with little if any enhancement

involves the brainstem and basal ganglia.
: Typically some minor restricted diffusion.

- Electrophysiological examinations (axonopathy)

- CSF albuminocytological dissociation  

:  first week  - 37% of FS,  25% of BBE

- CSF pleocytosis 
:  first week  - 4% of FS,    32% of BBE

Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.
Ataxic Guillain-Barré syndrome and acute sensory ataxic neuropathy form a continuous spectrum. J Neurol Neurosurg Psychiatry 2011;82:294–9.



Mohamed NA Idris, et al. CASE REPORT : Bickerstaff's brainstem encephalitis (BBE)



Management and prognosis

• Although symptoms are severe, the condition is usually self-limiting 
with a good prognosis, complete remission by 6 months.

• IVIg or PLEX was slight hastening in recovery although the final 
outcome remained unchanged.

• Current recommendation would be not to treat.

• Indication to treat  : more extensive end of the anti-GQ1b 
spectrum, overlap with PCB or GBS, both (IVIg, PLEX) have been 
established as efficacious in improving outcome based on RCT in 
GBS.

• Typically monophasic, recurrent episode are rare and the time 
between relapses varies. Each episode may be similar in its clinical 
characteristics.

Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry 2013;84:576–583.
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Multiple sclerosis

• Multiple sclerosis (MS) is autoimmune-mediated demyelination 
in which environmental factors act upon genetically susceptible 
individuals

• Estimated 2.5 million people in world have MS

• Most common disabling CNS disease of young adults  
1:1000 in Western world

• age 20-40, peak onset 30

• Male : Female = 1:2

Diagnostic imaging Brain 3rd edition 2016.



แนวทางการดแูลผูป่้วย โรคปลอกประสาทของระบบประสาทสว่นกลาง 2561.



Neuroimaging
MRI

• morphology : linear, round, or ovoid

• best diagnostic clue : multiple perpendicular callososeptal T2 
hyperintensities "Dawson fingers"

• Location

bilateral, asymmetric linear/ovoid FLAIR hyperintensities

:  > 85% periventricular/perivenular

:  50-90% callososeptal interface

:  also commonly involve subcortical U-fiber, 
brachium pontis, brainstem, spinal cord

• transient enhancement during active demyelination (>90% 
disappear within 6 months)

- nodular (68%) ring (23%)

Diagnostic imaging Brain 3rd edition 2016.
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