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1 Introduction

2 Bickerstaff brainstem encephalitis (BBE) is an extremely rare

3 autoimmune disease with the first reports being published in

4 the 1950s [1]. The most characteristic neurological symptoms

5 of BBE include the following: ophthalmoplegia, ataxia,

6 impaired consciousness, limb weakness, facial paralysis, pos-

7 itive Babinski’s sign and impaired superficial sensation [2].

8 Impaired consciousness was shown to be most likely caused

9 by dysfunction of the ascending reticular activating system

10 [3]. Diagnosis of the disease is complex due to similarity of

11 symptoms to other neurologic diseases (e.g. meningitis,

12 encephalitis). Initially, the diagnosis in our case was infective

13 meningitis or encephalitis, but it was revised to BBE after rul-

14 ing out neuro-infection. Laboratory confirmation of BBE is

15 often delayed as in most institutions anti-ganglioside anti-

16 body (anti-GQ1b) tests are performed externally, leading to

17prolonged turn-around time. There are three diseases in

18which anti-ganglioside antibodies are present − BBE, Miller

19Fisher syndrome (MFS), Guillaine-Barre syndrome (GBS) −

20and overlapping of diseases may occur. Characteristic for MFS

21are ophthalmoplegia, ataxia, areflexia, and obtunded con-

22sciousness. Some authors view BBE and MFS as a continuous

23spectrum of one disease, the so-called Fisher-Bickerstaff syn-

24drome [4,5]. Anti-ganglioside antibodies, produced in

25response to infective agents (mostly bacteria) sharing ganglio-

26side structures, can damage myelin sheaths through molecu-

27lar mimicry [6].

28Case presentation

29A 32-year-old patient was admitted to the local intensive care

30unit (ICU) due to deteriorating consciousness with a prelimi-

31nary diagnosis of neuro-infection or autoimmune encephali-

32tis. Past medical history was negative. The current

33presentation was preceded by contact with an influenza A-

34positive child. Three days before hospital admission, the

35patient became feverish (up to 40 °C), complained of nasal

36congestion and dry cough. Notably, the patient reported
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37 numbness of hands and feet that started one day before

38 admission. On the day of hospital admission, the patient

39 reported spinning dizziness intensifying on standing and sit-

40 ting and with head movements, and nausea. On admission to

41 the neurology department the patient was conscious, with

42 logical verbal contact, oriented, with no meningeal symp-

43 toms, the only abnormality in the neurologic examination

44 was first degree fine-wave nystagmus when looking to the

45 right. An antigen test for respiratory viruses was negative, C-

46 reactive protein was 22.3mg/L, cerebrospinal fluid (CSF) was

47 colorless and clear, with elevated cytosis (17 cells/mL; norm

48 <5 cells/mL) and slightly elevated glucose (78.3mg/dL with

49 76% of serum concentration; norm 40−60mg/dL with 60% of

50 serum concentration) and immunoglobulin G concentration

51 (4.1; norm 1−3mg/dL). A non-contrast computed tomography

52 (CT) of the head showed only paranasal sinusitis. A fast dete-

53 rioration of the neurological status was noted − the patient

54 became periodically uncooperative with dysarthric speech,

55 positive Kernig’s sign, ophthalmoplegia with predominant

56 leftwards gaze, ataxia, vivid deep reflexes, and positive Babin-

57 ski sign on the left side. First-line treatment included empiri-

58 cal broad-spectrum antibiotic therapy, anti-viral agents, and

59 corticosteroids. Initial treatment was unsuccessful: the

60 patient became more obtunded and bradypnoe was noticed,

61 therefore the patient was transferred to the ICU where he was

62 intubated andmechanical ventilation was commenced (<24 h

63 after hospital admission). Appropriate samples were obtained

64 for additional laboratory and microbiological tests. Further

65 diagnostic imaging included: contrast-enhanced CT of the

66 head, CT angiogram of the head, contrast-enhanced magnetic

67 resonance imaging (MRI) and contrast-enhanced CT of the

68 chest, abdomen and pelvis however, no abnormalities apart

69 from paranasal sinusitis were detected. The electroencepha-

70 logram revealed disturbed spatial organization and general-

71 ized retardation of basic activity. A nerve conduction study

72 (NCS) showed mostly axonal motor-sensory polyneuropathy

73 with predilection to lower extremities. Following exclusion of

74 neuro-infection, the constellation of the symptoms of exter-

75 nal ophthalmoplegia, ataxia, and deterioration of conscious-

76 ness, as well as the result of NCS, made the diagnosis of BBE

77 most probable. The patient was scheduled for emergency

78 therapeutic plasma exchange (TPE). A dialysis cannula was

79 inserted through the right internal jugular vein and a series of

80 five procedures scheduled every other day was carried out. A

81 5000mL volume of 4% human albumin solution was utilized

82 as the substitution fluid. The procedure was performed using

83 a standard continuous renal replacement therapy apparatus

84 (multiFiltratePRO, Fresenius Medical Care, Germany) and a

85 special filter (Plasma Flux P2 dry, Fresenius Medical Care, Ger-

86 many). Standard therapeutic doses of heparin sodium were

87 used for anticoagulation during the procedure. Following the

88 initiation of TPE, a blood sample for anti-ganglioside antibod-

89 ies (anti-GM1, anti-GD1b, anti-GQ1b) was sent for analysis but

90 the results came back negative. During the course of TPE the

91 patient showed multiple episodes of vegetative excitation

92 with tachycardia, hypertension, sweating, and muscle ten-

93 sion. As the duration of mechanical ventilation was pro-

94 longed (>7 days), percutaneous dilatational tracheotomy

95 (Griggs technique) was performed 7. Due to inability to feed

96 the patient orally, a percutaneous gastrostomy was inserted.

97Three days after the last TPE procedure the patient regained

98consciousness and non-verbal logical contact. The only labo-

99ratory test that came back positive was anti-glutamic acid

100decarboxylase antibodies (a high titer >2000 IU/mL). The

101patient was then transferred to the neurology department

102and later to the neurological rehabilitation department where

103he made full neurological recovery.

104Discussion

105Clinical features of our patient were characteristic of anti-GQ1b-

106positive BBE: prior upper respiratory tract infection, mildly ele-

107vated cell count and protein concentration in the CSF, normal

108brain MRI (performed twice: during diagnosis and after regain-

109ing consciousness), and relatively fast return of consciousness

110[8]. The negative anti-GQ1b test in this patient could be due to

111the fact that a blood samplewas collected only after starting the

112patient on TPE, by which time pathologic antibodies could have

113been removed or their concentration significantly decreased.

114Nevertheless, initiation of appropriate therapy should not wait

115until these test results come back. As soon as neuro-infection

116was excluded by negative CSF cultures, TPE was started. In our

117institution standard CSF cultures (final result after approxi-

118mately five days) are used to establish the etiologic agent in

119neuro-infections: this could be achieved in a matter of one hour

120if polymerase chain reaction was used. The examination of CSF

121in BBE may show increased or normal cytosis and elevated pro-

122tein [9]. In our case both were elevated. A nerve conduction

123study in BBE may reveal axonal demyelination [10]. In this case,

124NCS also revealed axonal involvement. This test is particularly

125useful if there is a suspicion of BBE with overlapping GBS. In the

126case of severe or rapidly progressing BBE, the initiation of TPE

127seems to be the most beneficial therapeutic option, as intrave-

128nous immunoglobulins and corticosteroids may not be effec-

129tive. Physicians performing TPE should be aware of this disease

130that can present in both children and adults, in order to com-

131mence treatment at an early stage of BBE.

132BBE is a rare disease with partly unspecific neurological

133symptoms. Following exclusion of an infective cause of neu-

134rological symptoms, patients should optimally be started on

135TPE as alternative therapies may not be effective. The turn-

136around time for confirmatory laboratory tests is prolonged

137and should not delay the start of appropriate treatment.
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