Table 1 Diagnostic criteria for Bickerstaff brainstem encephalitis
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Table 2 Clinical features of patients with Bickerstaff brainstem encephalitis

BBE
Total Definite Probable Others ® P value®
(N=37) (N=19) (N=18) (N=50)  (Total BBE vs Others)
Sex (M/F) 21/16 10/9 11/7 32/18 NS
Median age (range) 35 (1-87) 39 (18-78) 34 (1-87) 55 (2-84) 0.03
Antecedent infectious symptoms 28/36 (78%) 16 (84%) 12/17 (711%) 24/46 (52%) 0.02
Fever 16/33 (49%)  6/16 (38%) 10/17 (59%) 15/40 (38%) NS
URTI 20/33 (61%)  12/17 (71%) 8/16 (50%) 14/44 (32%) 0.01
Diarrhea 9/33 (27%) 5/16 (31%) 4/17 (24%) 4/41 (9.8%) NS
Initial neurological symptoms
Double vision 10 (27%) 7 (37%) 3 (17%) 6 (12%) NS
Numbness at distal entremities 7 (19%) 5 (26%) 2 (11%) 2 (4%) 0.03
Conscious disturbance 7 (16%) 3 (16%) 4 (22%) 10 (20%) NS
Dizziness 4 (11%) 2 (11%) 2 (11%) 3 (6.0%) NS
Gait unstability 3 (8.1%) 3 (16%) 0 6 (12%) NS
Convulsions 2 (5.4%) 0 2 (11%) 2 (4.0%) NS
Dysphagia/dysarthria 2 (5.4%) 0 2 (11%) 4 (4.0%) NS
Neurological features during the illness
Conscious disturbance 34 (92%) 19 (100%) 15 (83%) 24/46 (52%) <0.001
JCS 1-3 7/33 (21%) 4/18 (22%) 3/15 (20%) 9/46 (20%)
JCS 10-30 15/33 (46%)  9/18 (50%) 6/15 (40%) 6/46 (13%)
JCS 100-300 8/33 (24%) 5/18 (28%) 3/15 (20%) 9/46 (20%)
Optic nerve involvement 2/35 (5.7%) 2/18 (11%) 0/17 3/49 (6.1%) NS
External ophthalmoparesis 37 (100%) 19 (100%) 18 (100%) 20/49 (41%) <0.001
Abducent-predominance 15/26 (58%) 8/11 (73%) 7/15 (47%) 8/24 (33%) NS
Internal ophthalmoparesis 10 (27%) 7(37%) 3(17%) 9 (18%) NS
Facial palsy 15 (41%) 7 (37%) 8 (44%) 14 (28%) NS
Oropharyngeal palsy 23 (62%) 13 (68%) 10 (56%) 19/49 (39%) 0.03
Limb weakness 19/35 (54%)  12/18 (67%) 7117 (41%) 18/49 (37%) NS
Tendon reflex
Absent/Decreased 20/30 (67%)  12/14 (86%) 8/16 (50%) 14/49 (29%) 0.01
Normal 3/30 (10%) 1/14 (7.1%) 2/16 (13%) 12/39 (31%) NS
Brisk 4/30 (13%) 1/14 (7.1%) 3/14 (21%) 11/39 (28%) NS
Babinski/Chaddock 12/28 (43%) 5/12 (42%) 7/16 (44%) 12/42 (29%) NS
Ataxia 33/36 (92%) 19 (100%) 14/17 (82%) 20/28 (71%) <0.001
Sensory disturbance 20/36 (56%) 13 (68%) 7/17 (41%) 16/49 (33%) NS
At distal entremities 10/30 (33%) 7/15 (47%) 3/15 (20%) 3/42 (7.1%) 0.01
Autonomic disturbance 11/36 (31%) 6/18 (33%) 5 (28%) 14/39 (36%) NS
Days at nadir 0.03
<1 week 23 (62%) 15 (79%) 8 (44%) 22/48 (46%)
1-2 weeks 10 (27%) 4 (21%) 6 (33%) 11/48 (23%)
2-3 weeks 2 (5.4%) 0 2 (11%) 1/48 (2.1%)
3-4 weeks 2 (5.4%) 0 2 (11%) 4/48 (8.3%)
>4 weeks 0 0 0 10/48 (21%)
Hughes disability grade at nadir NS
1 1/35 (2.9%) 0 1/16 (6.3%) 7/44 (16%)
2 0/35 0 0/16 4/44 (9.1%)
3 7/35 (20%) 6 (32%) 1/16 (6.3%) 4/44 (9.1%)
4 20/35 (57%) 10 (53%) 10/16 (63%) 18/44 (41%)
5 7/35 (20%) 3 (16%) 4/16 (25%) 11/44 (25%)

*Patients who met the criteria for brainstem encephalitis described in the text, but not the criteria for BBE (Table 1).

® Differences in frequencies between the groups were analyzed using the the xz or Fisher’s exact test.
Differences in medians were examined by the Mann-Whitney U test.

BBE = Bickerstaff brainstem encephalitis; NS = Not significant (P>0.05);

URTI = Upper respiratory tract infectious symptoms; JCS = Japan Coma Scale
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Table 3 Laboratory, electrophysiological, and radiological findings of patients with Bickerstaff brainstem ence phalitis

BBE
Total Definite Probable Others * P value®
(N=37) (N=19) (N=18) (N=50) (Total BBE vs Others)
Serum anti-ganglioside antibody (IgG)
Anti-GQ1b 24/32 (75%) 19 (100%) 5/13 (38%) 0/19 <0.001
Anti-GM1 2/33 (6.1%) 1 (5.3%) 1/14 (7.1%) 0/18 NS
CSF

Cell count (/mm3); Median (range) 5(1-214) 5(1-214) 9 (2-169) 12 (0-9420) NS
= 5/mm3 16/29 (56%)  10/16 (42%) 6/13 (46%) 15/36 (42%) NS
6-10/mm3 1/29 (3.4%) 0 1/13 (7.7%) 2/36 (5.6%)
11-50/mm3 6/29 (21%) 5/16 (31%) 1/13 (7.7%) 11/36 (31%)
51-100/mm3 3/29 (10%) 0/16 3/13 (23%) 2/36 (5.6%)
>100/mm3 3/29 (10%) 1/16 (6.3) 2/13 (15%) 6/36 (16.7%)

Protein; Median (range) 37 (13-400) 28 (17-72) 59 (13-400) 54 (14-549) NS
Elevated (= 45mg/dL) 11/29 (38%)  2/16 (13%) 9/13 (69%) 24/36 (67%) 0.02
Albuminocytologic dissociation 4/29 (14%) 1/16 (6.3%) 3/13 (23%) 7/36 (19%) NS

EEG abnormality 10/20 (50%) 4/8 (50%) 6/12 (50%) 13/23 (57%) NS
NCS abnormality 11/29 (38%) 5/15 (33%) 6/14 (43%) 10/20 (50%) NS
Brain MRI abnormality 8/35 (23%) 1/17 (5.9%) 7/18 (39%) 29/50 (58%) 0.02

* Patients who met the criteria for brainstem encephalitis described in the text, but not the criteria for BBE (Table 1).

® Differences in frequencies between the groups were analyzed using the the xz or Fisher’s exact test.
Differences in medians were examined by the Mann-Whitney U test.

BBE = Bickerstaff brainstem encephalitis; NS = Not significant (£>0.05);

CSF = cerebrospinal fluid; EEG = electroencephalogram; NCS = nerve conduction study; MRI; magnetic resonance imaging
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Fig. 1 Age distribution of patients who met the diagnostic criteria for Bickerstaff
brainstem encephalitis between 3 years (2006 to 2009)

Black bar = male; striped bar =female
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Fig. 2 Proportion of patients who reached Hughes disability scale 2 or less 3
months and 1 year after the disease onset.

BBE = Bickerstaff brainstem encephalitis; Black bar = total patients with BBE (definite
or probable; Table 1); gray bar = patients with definite BBE; striped bar = patients with
probable BBE; white bar = patients who met the criteria for brainstem encephalitis

described in the text, but not the criteria for BBE.
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