

[image: image1]
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Objective: Acute bulbar palsy plus (ABPp) syndrome is a rare regional variant of Guillain-Barré syndrome (GBS) characterized by acute bulbar palsy combined with other cranial symptoms or ataxia without limb and neck weakness. We aim to investigate characteristics of ABPp syndrome and analyze its nosological position within the GBS spectrum.

Methods: A patient with ABPp syndrome was reported, and previous case reports of patients who met the criteria for ABPp syndrome from the literature were reviewed.

Results: A total of 28 patients were included in our study. Median age was 32 years. Most of the patients (78.6%) were from Asia, and 75.0% had preceding infection. The main accompanying symptoms were ophthalmoplegia (85.7%), facial palsy (60.7%), and ataxia (50.0%). There existed asymmetric weakness in the form of unilateral facial palsy (32.1%) and ptosis (3.6%). Approximately half of the patients had albuminocytological dissociation. All the tested patients were seropositive for antiganglioside antibodies, of which the two most common were immunoglobulin G (IgG) anti-GT1a (77.3%) and anti-GQ1b (59.1%) antibodies. Over one-third of the patients who underwent electrophysiological assessment showed subclinical neuropathy beyond cranial nerves. The outcome was generally favorable as 89.3% of patients made full recovery within 5 months.

Conclusion: The hitherto largest case series of ABPp syndrome advances our understanding of this disease. Serologically, the presence of IgG anti-GT1a and anti-GQ1b antibodies predicts and contributes to the disease. Phenotypically, ABPp syndrome is more prone to be a separate subtype of GBS than overlap of distinct subtypes and has the potential to complement current diagnostic framework of GBS.
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INTRODUCTION

Guillain-Barré syndrome (GBS) and its principal variant, Miller Fisher syndrome (MFS), are acute immune-mediated peripheral neuropathies, which together form a continuous spectrum of both discrete and overlapping syndromes. According to a new classification system based on clinical features, GBS is divided into classic and localized forms, such as pharyngeal–cervical–brachial (PCB) weakness and bifacial weakness with paraesthesias; MFS is subclassified into incomplete forms, for example, acute ophthalmoparesis and acute ataxic neuropathy, and CNS subtypes, namely, Bickerstaff brainstem encephalitis. The majority cases of GBS could be included into this classification system (1).

The existence form of acute bulbar palsy (ABP) varies in the spectrum of GBS. It may appear with cervical–brachial weakness, when it has been referred to as PCB weakness, or occur in isolation (2), although very rarely, which has been termed incomplete PCB as a localized form of GBS at this time; additionally, ABP has also been described as a transitional symptom that either overlaps with other regional variants of GBS or evolves into generalized GBS (3). However, some GBS cases presenting with ABP in combination with other neurological symptoms, such as cranial nerve paralysis and ataxia, do not satisfy the criteria for any subtype of GBS, MFS, and their variants; polyneuritis cranialis (PNC), an oculopharyngeal subtype of GBS proposed by Wakerley et al. (4), cannot completely explain these cases either because ataxia is not allowed in PNC. In this context, Kim et al. put forward the concept of acute bulbar palsy plus (ABPp) syndrome, which is categorized to be a type of GBS manifesting with ABP plus other cranial symptoms or additional signs such as ataxia but in the absence of neck or limb weakness (5). However, the data about ABPp syndrome are still scarce due to rare clinical reports; more importantly, the problem arises as to whether ABPp syndrome can be defined on the basis of overlap between existing GBS and MFS subtypes or should be considered a separate GBS subtype.

In this article, we reported a patient with ABPp syndrome and retrospectively examined previous cases of patients who fulfilled the criteria for ABPp syndrome from the literature to further determine disease characteristics of this syndrome and analyze its nosological position within the GBS spectrum.



PATIENTS AND METHODS

We described a patient with ABPp syndrome hospitalized in the Neurology Department of Renmin Hospital of Wuhan University and searched in PubMed using various search terms related to “ABPp syndrome,” “acute bulbar palsy,” “acute oropharyngeal weakness,” and “GBS variant.” The literature with relatively sufficient details of clinical information and auxiliary examination was reviewed. All cases of patients who accorded with the diagnostic standard of ABPp syndrome from the literature were enrolled. Data were extracted and summarized for each case. The diagnostic criteria for ABPp syndrome were the following (5): (1) prominent ABP without neck and limb weakness; (2) manifestation of other cranial involvements or gait ataxia or both; (3) compliance with the general features of GBS (acute monophasic illness pattern, <4 weeks of reaching the clinical nadir, no accompaniment of upper motor neuron signs, etc.); and (4) absence of identified alternative diagnosis, including, but not limited to, cerebral vascular disease, brain tumor, myasthenia gravis, inflammatory myopathy, and botulism.



CASE PRESENTATION

A previously healthy 52-year-old woman presented to our hospital with a sudden diplopia after waking up in the morning 3 days ago, especially when looking forward or left. Her voice was low pitched and hoarse. She could not swallow properly, and fluids regurgitated through her nose when she drank water. She also complained of dizziness and unsteadiness. She did not have limb weakness and bowel or bladder difficulties. She had symptoms, including nasal congestion, sore throat, and fever to 38°C, suggestive of an upper respiratory tract infection (URTI) 6 days before the neurological symptoms. On admission, she was afebrile and mentally alert. She had partially abducens nerve palsies bilaterally and severe dysphagia to both liquids and solids. There was bilateral paralysis of the soft palate and loss of pharyngeal reflex. Her pupils were symmetric and of a normal size, reacting briskly to light. Corneal reflexes were intact bilaterally, and examination of the facial nerves was normal. There was no weakness of neck or limb muscles. All the tendon reflexes were depressed, and the plantar responses were flexor. Sensory examination was normal, and Romberg test was positive. There were no cerebellar signs or evidence indicative of autonomic or sphincter dysfunction.

Laboratory studies, including complete blood count, routine biochemical tests, hemoglobin A1c, thyroid function, tumor markers, serum antiacetylcholine receptor antibody, antineutrophil cytoplasmic antibodies, and antiextractable nuclear antigen antibodies were unremarkable. Diffusion-weighted imaging showed no evidence of acute infarctions. A cerebrospinal fluid (CSF) analysis performed on day 3 of the illness revealed no white blood cells, a mildly elevated total protein concentration (49 mg/dl), and a normal glucose concentration (3.46 mmol/L). A screening test for antiganglioside antibodies by Kindstar company showed immunoglobulin G (IgG) anti-GQ1b and anti-GT1a antibodies positive. Nerve conduction study (NCS) and repetitive nerve stimulation performed on day 3 of the illness were normal. Serial NCS on day 11 demonstrated decreased persistence of F-wave of left ulnar and bilateral median nerves, as well as reduced amplitude of sensory nerve action potential (SNAP) in the limbs. The results of motor conduction study were otherwise normal (Table 1).


Table 1. Motor and sensory nerve conduction studies of case 1.
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The patient received intravenous immunoglobulin (IVIg) treatment for 5 days (0.4 g/kg/day) on day 5 of the illness. A nasogastric tube was also inserted because of severe dysphagia. She responded well to IVIg. Her bulbar palsy, diplopia, and ataxia started to improve 4 days later and almost completely recovered at discharge on day 16 of the illness except mild blurred vision. She had no special complaints at telephone follow-up 1 month later and declined the invitation to hospital for another NCS, making further assessment of previously abnormal SNAP impossible.



RESULTS

With the additional 27 patients identified in 13 English-language articles (3, 5–16), a total of 28 cases were included in our descriptive analysis (Table 2).


Table 2. Demographic, clinical, laboratory, and electrophysiological characteristics of 28 patients.
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Demographic and Clinical Characteristics

The median age was 32 years (range, 10–67 years) for 15 (53.6%) men and 13 (46.4%) women. ABPp syndrome was regional, predominating in Asia (22, 78.6%). Of the 28 patients, URTI occurred before symptom onset in 10 (35.7%) patients, gastrointestinal illness (GI) in 8 (28.6%), both infections in 2 (7.1%), fever of unknown origin in 1 (3.6%), postpartum status in 1 (3.6%), and no antecedent illness in 6 (21.3%).

Despite bulbar paralysis being the most prominent feature, initial symptoms varied in different cases. The most frequent was dysarthria (15, 53.6%), followed by diplopia (10, 35.7%), dysphagia (9, 32.1%), and numbness of limbs (7, 25.0%). Other symptoms at onset included gait ataxia (4, 14.3%), nasal speech (3, 10.7%), facial palsy (3, 10.7%), and ptosis (1, 3.6%). Besides ABP, the concomitant neurological findings during the disease course were external ophthalmoplegia (20, 71.4%), areflexia/hyporeflexia (18, 64.3%), facial palsy (17, 60.7%), gait ataxia (14, 50.0%), sensory abnormality (14, 50.0%), internal ophthalmoplegia (4, 14.3%), and masticatory muscle and tongue weakness (2, 7.1%). Of the 17 patients with facial palsy, nine patients were unilateral and the remaining eight bilateral. Of the 20 patients with external ophthalmoplegia, one patient had unilateral ptosis.



Laboratory and Electrophysiological Examination

CSF was analyzed in 23 patients, and albuminocytological dissociation was found in 11 (47.8%) patients. Twenty-two patients underwent serological assay, and antiganglioside antibodies were identified in all the patients tested for. IgG anti-GT1a antibody (17, 77.3%) was the most frequent, followed by IgG anti-GQ1b (13, 59.1%).

Electrodiagnostic studies were conducted in 24 patients and found to be abnormal in 13 (54.2%) patients. Four (16.7%) patients had facial nerves involvement in terms of abnormal blink reflex and prolonged distal motor latency (DML). The remaining nine (37.5%) patients had varying degrees of abnormalities in limb NCS. Four (16.7%) patients showed reduced SNAP amplitude or sensory conduction velocity (SCV), indicative of impairment of sensory nerves. Two (8.3%) patients showed sensorimotor polyneuropathy with prolonged DML and decreased SNAP amplitude or SCV. Three (12.5%) patients displayed motor nerve conduction abnormalities, including prolonged DML and reduced compound muscle action potential (CMAP) amplitude or motor conduction velocity (MCV). In the case series, specific data of NCS were available only in four patients (case 1, 2, 3, and 20), one of which was normal and the other three abnormal. The three subjects (case 1, 3, and 20) with abnormal limb NCS were classified as equivocal by the latest electrodiagnostic criteria set for GBS proposed by Uncini and colleagues (17).



Treatment and Outcome

More than half of the patients (16, 57.1%) received IVIg treatment, whereas three (10.7%) patients underwent plasma exchange and one (3.6%) patient was treated with IVIg combined with steroids. The remaining eight patients were treated conservatively.

The majority of patients (25, 89.3%) had a good prognosis with almost complete recovery within 5 months after onset. Neurological deficits persisted in two patients for more than 7 months, and one of them eventually recovered within 1 year. Only in one patient there was no significant improvement even after 1 year. Whether the immunotherapy was adopted had a marginal impact on the prognosis in that the proportion of patients who recovered within 5 months of onset in immunotherapy group (18, 90.0%) was similar to that in the conservative care group (7, 87.5%).




DISCUSSION

There were many similarities in clinical features and auxiliary examinations among patients in this case series, although individual in the pattern of neuropathy. A striking commonality was an acute onset of bulbar dysfunction in association with ocular weakness, facial palsy, or ataxia. Cranial nerve paralysis was usually bilateral, although unilateral facial palsy was noted in nine patients and unilateral ptosis in one. The disease course was monophasic, and three quarters of patients had preceding infection, the majority of which involved respiratory or gastrointestinal system. CSF albuminocytological dissociation observed in 47.8% of the subjects was partially in line with a previous study, which demonstrated that elevated CSF protein without pleocytosis was present in nearly half of GBS patients on the 1st day after onset and ~90% after 14 days (18). The prognosis was generally good regardless of whether immunotherapy was adopted. Based on these evidences, the above-mentioned 28 patients can be considered a variant of GBS, similar to—yet distinct from—classic MFS.

Our study revealed that facial palsy, constituting nearly two-thirds of the subjects, was relatively more common in ABPp syndrome than previously reported (5), and half of the patients with facial palsy were bilateral. In general, facial weakness occurs in ~50% of patients with GBS during disease course and is frequently bilateral (19). Bifacial weakness with paresthesias (BFP), an unusual subtype of GBS, is characterized by facial diplegia frequently associated with distal limb paresthesias but in the absence of limb weakness (20). The eight patients with bifacial weakness in our series, however, could not be diagnosed as BFP, although bulbar symptoms could be occasionally found in a minority of BFP patients (21). All these patients but one had ocular symptoms, and two of them also had masticatory muscle and tongue weakness, whereas such symptoms have not been present in the hitherto largest case series of patients with BFP (21). In addition, BFP is not associated with the generation of antiganglioside antibodies (20), yet antiganglioside antibodies were demonstrated in all the patients with bifacial weakness who were tested for in our series.

The current study also found that IgG anti-GT1a and anti-GQ1b antibodies were the two most common antibodies in the disease. The pattern of neuropathy in ABPp syndrome can be explained partially by the anatomical distribution of gangliosides. The GQ1b gangliosides are highly expressed in oculomotor, trochlear, and abducens nerves as well as muscle spindles in the limbs and thus could account for ophthalmoplegia and ataxia in patients with ABPp syndrome (22); similarly, prominent bulbar weakness in ABPp syndrome could be attributed to GT1a gangliosides that are abundant in glossopharyngeal and vagal nerves (23). Nonetheless, the positive rate of anti-GT1a antibodies in our study was not identified 100% as reported in a previous study (5). A likely reason for this is that the antiganglioside screening panel in some negative cases is not wide enough to include anti-GT1a antibodies. Furthermore, anti-GT1a antibodies are not absolutely associated with bulbar weakness in that anti-GM1b, anti-GQ1b, and anti-GM2 antibodies have also been found in GBS patients with bulbar palsy (15, 24, 25); only half of the patients with PCB weakness carry anti-GT1a antibodies, and a quarter display antibodies against GM1 or GD1a (26). Finally, anti-GQ1b antibodies are recognized to cross-react with GT1a, which might explain why some patients with anti-GQ1b antibodies, such as MFS, often develop bulbar weakness (27, 28).

Our study indicated subclinical neuropathy beyond cranial nerves because limb NCS was abnormal in over one-third of the tested patients, despite restricted weakness to territories served by motor cranial nerves. These results corroborate those of Kim et al. who found that two of 11 patients with ABPp syndrome had abnormal NCS findings (5); furthermore, the presence of subclinical limb neuropathy supports the current view that GBS forms a continuous spectrum of related disorders, in which the pattern of weakness and distribution of peripheral nerve involvement vary between patients. In this series, there was considerable variability in the timing of electrophysiological testing among patients, and none of the patients but two (case 1 and 3) performed serial assessment. Besides, specific data of NCS were not provided in most cases in the literature. Therefore, it was not possible to make an accurate electrodiagnosis of GBS subtypes (29–31). However, the presence of antiganglioside antibodies in all the tested patients prefers axonal form of neuropathy (32, 33), although more detailed serial electrodiagnostic studies are required.

Our study demonstrated that ophthalmoplegia, facial palsy, and ataxia were the most common accompanying symptoms of ABPp syndrome. Accordingly, we attempted to categorize all the patients on the basis of different combinations of core symptoms (Table 3). Overall, the vast majority of patients displayed bulbar weakness plus ophthalmoplegia and/or ataxia, which were often associated with facial palsy (unilateral or bilateral). It seems that ABPp syndrome might represent an overlap between incomplete form of PCB weakness (acute pharyngeal weakness) and MFS or its less extensive subtypes (acute ophthalmoparesis and acute ataxic neuropathy). This conjecture is serologically supported by the presence of IgG anti-GT1a and anti-GQ1b antibodies in more than half of the cases.


Table 3. Comparison of two classification methods for enrolled patients.
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However, it is not the case from phenotypic point of view for three reasons. First, it has been found by a prospective study that MFS accounted for 5% of GBS cases and PCB only 3% (34); therefore, the frequency of incomplete forms of MFS and PCB is reasonably even lower although not reported in detail. Also noteworthy is that more than half of patients in our study had facial palsy, but this symptom has not as yet been reported to coexist with acute pharyngeal weakness (2, 15, 24) and only rarely been reported to associate with acute ophthalmoparesis and acute ataxia neuropathy (35, 36). Considering the improbability of an overlap between two rare subtypes that are not usually connected with facial palsy, ABPp syndrome cannot be simply explained by overlap mechanism. Second, in the acute pharyngeal weakness overlapping MFS group, six of nine patients developed facial palsy and five of them are unilateral; asymmetric cranial neuropathy, although permitted and well-recognized, is uncommon in GBS (37, 38). Moreover, in two large case series of patients with MFS (27, 28), 22–32% had facial palsy and 17–26% had bulbar palsy, but it was difficult to know with certainty whether and how often the two symptoms could occur simultaneously in MFS. Given the small probability of coexistence of bulbar and facial palsy in MFS as well as asymmetric facial palsy, the pattern of neuropathy in ABPp syndrome goes beyond what would be commonly predicted from the overlap between acute pharyngeal weakness and MFS. Finally, three patients cannot be classified into GBS and MFS subtypes either in isolated or overlapping form. Consequently, instead of viewing it as overlap of distinct subtypes, it is more plausible to consider ABPp syndrome as a separate subtype of GBS, which is intermediate between GBS and MFS.

The relationship between ABPp syndrome and PNC warrants brief discussion. PNC has been used to describe diseases that affect several cranial nerves regardless of etiology. Some cases have disease characteristics and laboratory findings typical of GBS and thus are considered a localized form of GBS limited to cranial nerves. Wakerley et al. analyzed 15 historical cases of PNC attributed to GBS and proposed that PNC can only be diagnosed in patients with general features of GBS who present with ocular and pharyngeal weakness in the absence of limb weakness or ataxia, with facial palsy being present or not (39). The authors further argued that it was an oculopharyngeal type of GBS that lay at the borderland between GBS and MFS (4). ABPp syndrome and PNC had something in common in terms of diagnostic criteria; some patients with ABPp syndrome in our study, for example, ABP plus ophthalmoplegia, can also be diagnosed as PNC. However, these two diseases are not interchangeable because ophthalmoplegia is not necessary for diagnosis of ABPp syndrome, and ataxia is allowed in ABPp syndrome but excluded from PNC; thus, although both are somewhere in between GBS and MFS, the coverage of ABPp syndrome is wider than that of PNC.

The current study has important implications in clinical practice of GBS. ABP could result in serious complications including aspiration pneumonia and airway obstruction. The observations in this study highlight the importance of including GBS as one of the differential diagnosis for ABP and facilitate early diagnosis of ABPp syndrome and initiation of appropriate therapy. Furthermore, the review article will also be helpful for future prospective studies aiming to determine the incidence of ABPp syndrome and its pathogenesis. Finally, the concept of ABPp syndrome has the potential to complement the current diagnostic framework of GBS: the patients with ABP who lie between GBS and MFS, but do not fulfill the criteria for the discrete subtypes of GBS or MFS and could not be explained by overlap mechanism, could be classified into the category of ABPp syndrome.

Our study is also liable to some limitations. First, as we only searched publications in English, language bias was anticipated; therefore, the incidence of ABPp syndrome may have been underestimated. Second, as a retrospective study in which most cases were from the published literature, we inevitably encountered difficulty in obtaining the details of patients, especially data of CSF testing and serial electrophysiological recordings, and thus, multicenter prospective studies should be done to further explore the characteristics of this disease. Third, the conclusion that ABPp syndrome is more reasonable to be explained by an entity of GBS than overlap mechanism is drawn from a clinical point of view, so future efforts should focus on the pathological and imaging features to obtain an overall picture of this syndrome in GBS spectrum.



CONCLUSION

As the largest case series of ABPp syndrome to date, this study strengthens our understanding of this disease. With ABP being the most prominent symptom, ABPp syndrome is often accompanied by ophthalmoplegia, facial palsy, and ataxia. Subclinical neuropathy beyond cranial nerves is also found in the disease. The presence of antiganglioside antibodies against GT1a and GQ1b predicts and contributes to ABPp syndrome. From phenotypic perspective, ABPp syndrome falls between GBS and MFS and is more prone to be a separate subtype of GBS than overlap of distinct subtypes.



DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/supplementary material.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the ethics committee of the Renmin Hospital of Wuhan University. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin. The patient provided written informed consent for the publication of this case report.



AUTHOR CONTRIBUTIONS

QC: study design and paper drafting. HC, XF, and JY: data collection and analysis. ZX: table editing and paper revision. ZL: study supervision and paper revision. All the authors read and approved the final manuscript.



REFERENCES

 1. Wakerley BR, Uncini A, Yuki N. Guillain-Barré and Miller Fisher syndromes–new diagnostic classification. Nat Rev Neurol. (2014) 10:537–44. doi: 10.1038/nrneurol.2014.138

 2. Onodera M, Mori M, Koga M, Kamitsukasa I, Fukutake T, Hattori T, et al. Acute isolated bulbar palsy with anti-GT1a IgG antibody subsequent to Campylobacter jejuni enteritis. J Neurol Sci. (2002) 205:83–4. doi: 10.1016/S0022-510X(02)00241-1

 3. Koga M, Yuki N, Hirata K. Antiganglioside antibody in patients with Guillain-Barré syndrome who show bulbar palsy as an initial symptom. J Neurol Neurosurg Psychiatry. (1999) 66:513–6. doi: 10.1136/jnnp.66.4.513

 4. Wakerley BR, Yuki N. Polyneuritis cranialis–subtype of Guillain-Barré syndrome? Nat Rev Neurol. (2015) 11:664. doi: 10.1038/nrneurol.2015.115

 5. Kim JK, Kim BJ, Shin HY, Shin KJ, Nam TS, Oh J, et al. Acute bulbar palsy as a variant of Guillain-Barré syndrome. Neurology. (2016) 86:742–7. doi: 10.1212/WNL.0000000000002256

 6. Wakerley BR, Hamada S, Tashiro K, Moriwaka F, Yuki N. Overlap of acute mydriasis and acute pharyngeal weakness associated with anti-GQ1b antibodies. Muscle Nerve. (2018) 57:E94–5. doi: 10.1002/mus.25767

 7. Barone S, Cavalli SM, Casaletto M, Quattrone A, Labate A. Acute bulbar palsy without ophtalmoplegia associated with anti-GD3 IgM antibodies. Neurol Sci. (2017) 38:521–3. doi: 10.1007/s10072-016-2761-0

 8. Ray S, Jain PC. Acute bulbar palsy plus syndrome: a rare variant of Guillain–Barre syndrome. J Pediatr Neurosci. (2016) 11:322–3. doi: 10.4103/1817-1745.199480

 9. Dosi R, Ambaliya A, Patel N, Shah M, Patell R. Acute multiple cranial neuropathy: an oculopharyngeal variant of Guillain-Barré Syndrome. Australas Med J. (2014) 7:376–8. doi: 10.21767/AMJ.2014.2123

 10. Edvardsson B, Persson S. Polyneuritis cranialis presenting with anti-GQ1b IgG antibody. J Neurol Sci. (2009) 281:125–6. doi: 10.1016/j.jns.2009.02.340

 11. Pavone P, Incorpora G, Romantshika O, Ruggieri M. Polyneuritis cranialis: full recovery after intravenous immunoglobulins. Pediatr Neurol. (2007) 37:209–11. doi: 10.1016/j.pediatrneurol.2007.05.002

 12. Rojas-Garcia R, Martinez-Lage M, Gallardo E, de Luna N, Marti-Vilalta J, Diaz-Manera J, et al. A novel antiganglioside specificity against terminal NeuNAc(alfa 2–3)Gal in acute bulbar palsy. J Neuroimmunol. (2006) 176:219–22. doi: 10.1016/j.jneuroim.2006.04.001

 13. Lyu RK, Chen ST. Acute multiple cranial neuropathy: a variant of Guillain-Barré syndrome? Muscle Nerve. (2004) 30:433–6. doi: 10.1002/mus.20136

 14. Kamakura K, Kaida K, Kusunoki S, Miyamoto N, Fukuda J, Motoyoshi K. Elevation in anti-GQ1b, anti-GT1a, and anti-GT1b IgG antibodies in postinfectious acute ataxic neuropathy with oropharyngeal palsy but without ophthalmoplegia. J Neurol. (2000) 247:566–7. doi: 10.1007/s004150070160

 15. O'Leary CP, Veitch J, Durward WF, Thomas AM, Rees JH, Willison HJ. Acute oropharyngeal palsy is associated with antibodies to GQ1b and GT1a gangliosides. J Neurol Neurosurg Psychiatry. (1996) 61:649–51. doi: 10.1136/jnnp.61.6.649

 16. Banerji NK. Acute polyneuritis cranialis with total external ophthalmoplegia and areflexia. Ulster Med J. (1971) 40:14–6.

 17. Uncini A, Ippoliti L, Shahrizaila N, Sekiguchi Y, Kuwabara S. Optimizing the electrodiagnostic accuracy in Guillain-Barré syndrome subtypes: criteria sets and sparse linear discriminant analysis. Clin Neurophysiol. (2017) 128:1176–83. doi: 10.1016/j.clinph.2017.03.048

 18. Fokke C, van den Berg B, Drenthen J, Walgaard C, van Doorn PA, Jacobs BC. Diagnosis of Guillain-Barré syndrome and validation of Brighton criteria. Brain. (2014) 137:33–43. doi: 10.1093/brain/awt285

 19. Asbury AK, Cornblath DR. Assessment of current diagnostic criteria for Guillain-Barré syndrome. Ann Neurol. (1990) 27:21–4. doi: 10.1002/ana.410270707

 20. Wakerley BR, Yuki N. Isolated facial diplegia in Guillain-Barré syndrome: bifacial weakness with paresthesias. Muscle Nerve. (2015) 52:927–32. doi: 10.1002/mus.24887

 21. Susuki K, Koga M, Hirata K, Isogai E, Yuki N. A Guillain-Barré syndrome variant with prominent facial diplegia. J Neurol. (2009) 256:1899–905. doi: 10.1007/s00415-009-5254-8

 22. Shahrizaila N, Yuki N. Bickerstaff brainstem encephalitis and Fisher syndrome: anti-GQ1b antibody syndrome. J Neurol Neurosurg Psychiatry. (2013) 84:576–83. doi: 10.1136/jnnp-2012-302824

 23. Koga M, Yoshino H, Morimatsu M, Yuki N. Anti-GT1a IgG in Guillain-Barré syndrome. J Neurol Neurosurg Psychiatry. (2002) 72:767–71. doi: 10.1136/jnnp.72.6.767

 24. Mehta A, Mahale R, Abhinandan KS, Abbas MM, Javali M, Rangasetty S. Isolated acute bulbar palsy with anti-GM2 antibodies: a rare occurrence. Neurol India. (2016) 64:331–4. doi: 10.4103/0028-3886.177620

 25. Ikuta N, Fukusako T, Yuki N, Morimatsu M, Koga M. Acute oropharyngeal palsy associated with anti-GM1b IgG antibody. J Neurol. (2003) 250:881–2. doi: 10.1007/s00415-003-1114-0

 26. Nagashima T, Koga M, Odaka M, Hirata K, Yuki N. Continuous spectrum of pharyngeal-cervical-brachial variant of Guillain-Barré syndrome. Arch Neurol. (2007) 64:1519–23. doi: 10.1001/archneur.64.10.1519

 27. Ito M, Kuwabara S, Odaka M, Misawa S, Koga M, Hirata K, et al. Bickerstaff's brainstem encephalitis and Fisher syndrome form a continuous spectrum. J Neurol. (2008) 255:674–82. doi: 10.1007/s00415-008-0775-0

 28. Mori M, Kuwabara S, Fukutake T, Yuki N, Hattori T. Clinical features and prognosis of Miller Fisher syndrome. Neurology. (2001) 56:1104–6. doi: 10.1212/WNL.56.8.1104

 29. Uncini A, Manzoli C, Notturno F, Capasso M. Pitfalls in electrodiagnosis of Guillain-Barré syndrome subtypes. J Neurol Neurosurg Psychiatry. (2010) 81:1157–63. doi: 10.1136/jnnp.2010.208538

 30. Uncini A, Kuwabara S. Electrodiagnostic criteria for Guillain–Barrè syndrome: a critical revision and the need for an update. Clin Neurophysiol. (2012) 123:1487–95. doi: 10.1016/j.clinph.2012.01.025

 31. Uncini A, Kuwabara S. The electrodiagnosis of Guillain-Barré syndrome subtypes: where do we stand? Clin Neurophysiol. (2018) 129:2586–93. doi: 10.1016/j.clinph.2018.09.025

 32. Shahrizaila N, Kokubun N, Sawai S, Umapathi T, Chan YC, Kuwabara S, et al. Antibodies to single glycolipids and glycolipid complexes in Guillain-Barré syndrome subtypes. Neurology. (2014) 83:118–24. doi: 10.1212/WNL.0000000000000577

 33. Sekiguchi Y, Uncini A, Yuki N, Misawa S, Notturno F, Nasu S, et al. Antiganglioside antibodies are associated with axonal Guillain-Barré syndrome: a Japanese-Italian collaborative study. J Neurol Neurosurg Psychiatry. (2012) 83:23–8. doi: 10.1136/jnnp-2011-300309

 34. Ropper AH, Wijdicks EFM, Truax BT. Guillain-Barré Syndrome. Philadelphia: FA Davis (1991).

 35. Yuki N, Odaka M, Hirata K. Acute ophthalmoparesis (without ataxia) associated with anti-GQ1b IgG antibody: clinical features. Ophthalmology. (2001) 108:196–200. doi: 10.1016/S0161-6420(00)00420-6

 36. Ito M, Matsuno K, Sakumoto Y, Hirata K, Yuki N. Ataxic Guillain-Barré syndrome and acute sensory ataxic neuropathy form a continuous spectrum. J Neurol Neurosurg Psychiatry. (2011) 82:294–9. doi: 10.1136/jnnp.2010.222836

 37. Logullo F, Manicone M, Di Bella P, Provinciali L. Asymmetric Guillain-Barré syndrome. Neurol Sci. (2006) 27:355–9. doi: 10.1007/s10072-006-0710-z

 38. Smith J, Clarke L, Severn P, Boyce R. Unilateral external ophthalmoplegia in Miller Fisher syndrome: case report. BMC Ophthalmol. (2007) 7:7. doi: 10.1186/1471-2415-7-7

 39. Wakerley BR, Yuki N. Polyneuritis cranialis: oculopharyngeal subtype of Guillain-Barré syndrome. J Neurol. (2015) 262:2001–12. doi: 10.1007/s00415-015-7678-7

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Cao, Chu, Fu, Yao, Xiao and Lu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fneur-11-566480-t003.jpg
Classification in this study Classic classification Case number
ABP plus OP Acute pharyngeal weakness 2,9,12,16,17, 19,
(with or without FP) overtapping acute ophthalmoparesis 20, 21,24, 25,26,
ABP plus OP and ataxia Acute pharyngeal weakness 1,6,7,8,10,11,13,
(with or without FP) overtapping MFS 14,28

ABP plus ataxia Acute pharyngeal weakness 3,4,6,23,27
(with or without FP) overlapping acute ataxic neuropathy

ABP plus FP; Unclassifiable 15, 18,22

ABP plus FP, masticatory
muscle and tongue weakness;
ABP plus OP, FP, masticatory

muscle and tongue weakness

ABP, acute bulbar palsy; OF, ophthalmoplegia; FP, facial palsy; MFS, Miller Fisher syndrome.

Number of cases
(%)

11/(39.3%)
9(82.1%)
5(17.9%)

3(10.7%)

Notes

7 cases of FP (2 of them
are unilateral)

6 cases of FP (5 of them
are unilateral)

1 case of FP (unilateral)

3 cases of FP (1 of them
is uniateral)
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Day3 Day 11

R L R L
Motor conduction studies
Median nerve
DML (ms) 32 28 32 28
CMAP (mV) 79 7.7 74 68
CV (elbow-wrist, nvs) 57 61 58 57
F-wave latency 256 265 22,6 245
F-wave persistence 90% 80%  625% 50%
Ulnar nerve
DML (ms) 24 22 22 26
CMAP (mV) 79 86 8.1 76
CV (below elbow-wrist, m/s) 65 65 54 61
F-wave latency 256 24.4 24.7 235
F-wave persistence 100%  95% 100%  68.8%
Tibial nerve
DML (ms) 33 33 33 44
CMAP (mV) 1.3 9.0 1.3 123
F-wave latency 473 456 49.0 478
F-wave persistence 100% 100% 100% 100%
Peroneal nerve
DML (ms) 35 34 29 33
CMAP (mV) a4 43 44 59
CV (fibular neck-ankle, m/s) 46 49 45 46
Sensory conduction studies
Median nerve
Peak latency (ms) 1.9 1.9 22 2.1
SNAP (1) 232 280 168 206
CV (wrist-index finger, m/s) 60 61 58 60
Unar nerve
Peak latency (ms) 16 16 18 19
SNAP (1) 21.1 27 1238 154
OV (wrist-ltle finger, mvs) 60 59 60 57
Radial nerve
Peak latency (ms) ND ND 24 23
SNAP (1) ND ND 145 17.6
CV (forearm-snuff box, m/s) ND ND 50 45
Sural nerve
Peak latency (ms) 23 20 23 24
SNAP (1) 165 158 1.4 13.0
CV (calf-ankle, m/s) 51 54 52 52
Superficial peroneal nerve
Peak latency (ms) 17 18 17 17
SNAP (1) 265 299 167 148
CV (lower leg-ankle, m/s) 57 54 52 53

DML, distal motor latency; CMAR, compound muscle action potential; CV, conduction
velocity; SNAR, sensory nerve action potential; ND, not done.
Abnormal values are highlighted in bold.
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Case Age/sex  Areas of Antecedent al Symptoms and signs  CSF: cell count  Antiganglioside ~ EDX (abnormal  Specific Outcome (time after
residence infection symptoms other than ABP (wl/protein antibodies parameters) treatment  onset, weak)
(mg/dl) (time) (time)
1 52F  Asia URTI Diplopia, External OF, 0749 (day 3) lgGanti-GT1a,  NL(day3),Abn Mg FR(4.0)
dysarthria, hyporeflexia, sensory GQib (SNAP) (day 11)
dysphagia abnormality, gait ataxia
2(6) 22M  Asia Gl Nasal speech Internal OP, areflexia  NL (time lgGant-GQlb  NL (time None FR (several weeks,
unknown) unknown) exact time unknown)
30 37M  Europe €] Gait ataxia, Hyporeflexia (upper NL (day 5) IgM anti-GD3 Abn (DML, SOV)  Vig FR(1.4)
numbness of limbs)/areflexia (lower (day 5), NL (1
limbs limbs), sensory month later)
abnormality, gait ataxia
4() 52F  Asia URTI Gait ataxia Aveflexia, sensory NL (day 8) lgG anti-GT1a,  NL(day3) Vig FR(2.0)
abnormality, gait ataxia Gatb
5() 20F  Asia al Gait ataxia External OF, unilateral  NL (day 2) lgGant-GT1a,  Abn (Binkreflex) Vi FR(6.0)
FP, areflexia, gait ataxia Gatb (day2)
6(5) SUF A URTI Dysarthria Aveflexia, gait ataxia NL (day 6) lgG anti-GT1a,  NL (day6) Vig FR(3.0)
Gatb
76 54F  Asia None Dysarthria External OF, uniateral  NL (day 2) lgGant-GT1a,  NL(day3) Vig FR(7.0)
FP, areflexia, sensory Gatb, igM
abnormality, gait ataxia anti-GT1a, GQ1b
8(5) 26/F  Asia al Diplopia External OF, uniateral  NL (day 2) IgG anti-GTla,  NL(day3) Vig FR(16.0)
FP, areflexia, sensory IgM anti-GT1a
abnormality, gait ataxia
9(68) 21M  Asia None Dysarthria, External OP, unilateral  ND lgG anti-GT1a,  NL(day2) Vg FR(7.0)
dysphagia FP, areflexia, GQtb
10(5) 27M  Asia Gl Diplopia External/internal OP, +(day 1) IgG anti-GT1a Abn (Blink reflex)  Vig Not fully recovered
unilateral FP, areflexia, (day9) after 30 weeks
sensory abnormality,
gait atexia,
1) 65F  Asia None Dysarthria External OP, areflexia,  + (day 3) 19G anti-GT1a Abn (DML, SNAP,  Vig FR(6.0)
sensory abnormaiity, SCV) (day 4)
gait ataxia
12(8) 18M  Asia al Diplopia, nasal External OP NL (day 7) 19G anti-GT1a NL (day 18) None FR(6.0)
speech
13(5) 3B/M  Asia URTI Dysarthria External OF, areflexia,  NL (day 2) lgGanti-GD1a,  Abn (SNAP) (day g FR(8.0)
sensory abnormaliiy, GTia 10)
gait ataxia
14(5) 20M  Asia al Numbness of External OP, unilateral  NL (day 2) lgGant-GQ1b,  NL (day 4) Mg FR(4.0)
limbs FP, areflexia, sensory GT1a, GM2
abnormality, gait ataxia
15 () 13F  Asa URTI Dysphagia, nasal ~ Unilateral FP, areflexia  ND ND Abn (CAMP, None FR(6.0)
speech, unilateral MCV) (time
P unknown)
16(9) 20M  Asa None Diplopia Externalinternal OP NL (day 6), /96 ND NL (day 8) Mg FR(200)
(day 14)
17 (10) 52M  Europe URTI Diplopia External OP, FP /78 (time IgGanti-GQ1b  Abn (MCV) (ime Mg FR(8.0)
unknown) unknown)
18(11) 1M Europe Fever Left ptosis, External/internal OP, NL (time ND Abn (DML, facial ~ Steroids, Vig ~ FR (8.0)
diplopia, FP, masticatory muscle  unknown) nerves) (time
dysarthria and tongue weakness unknown)
19(13) 61F  Asia URTI Diplopia, External OP, uniateral /70 (day 10) ND Abn (SNAP) (day  None FR(3.0)
numbness of FP, sensory abnormality 18)
limbs
20(13) WM Asa URTI Diplopia, FP, External OP, FP 0/1185(day9)  ND Abn (OML) (day Vg FR(6.0)
dysarthria 12)
21(13) 4TM Asa URTI Unilateral FP External OP, FP, 0/15.7 (day 7) lgGant-GQtb  NL (time None completely recovered
sensory abnormality unknown) within 1 year
22(12) 54M  Europe URTI Dysarthria, FP, masticatory muscle  0/54 (time 19G anti-GM3, Abn (Blink reflex)  IVig Mid improvement
dysphagia and tongue weakness  unknown) GD1a, GT1b (time unknown) after 1 year
23(14) 28F  Asia URTL, GI Numbness of Unilateral FP, sensory ~ 3/217 (day 5) IgG anti-GQ1b,  Abn (SNAP, SCV)  PE FR (exact time
limbs abnormality, gait ataxia GTia (day 6) unknown)
24(3) 34F  Asia URTI, GI Dysarthria, External OP, FP, ND 1gG anti-GM1b,  ND PE Miid OP (5 months)
dysphagia, areflexia, sensory GTta, IgM
numbness of abnormality anti-GM1b, GT1a
limbs
253 1OM  Asia None Dysarthria, External OP, areflexia  ND 19G anti-GT1a ND PE Mild OP (3.0)
dysphagia,
diplopia
26(3) 20F  Asia None Dysarthria, External OP, FP, ND IgG anti-GTta,  ND None Miid OP (4.0)
dysphagia, areflexta, sensory GQtb, GM1b,
numbness of abnormality IgM anti-GM1b,
limbs GTia, GQ1b,
GalNAc-GD1a
27 (16) 49M  Europe al Dysarthria, Areflexia, sensory + (time unknown)  IgG anti-GTta,  ND None FR (exact time
dysphagia, ‘abnormality, gait ataxia aQib unknown)
numbness of
limbs
28 (16) 41F Europe Post-partum  Dysarthria, External OP, FP, + (time unknown)  ND NL (time None FR(2.0)
dysphagia, gait  areflexia, gait ataxia unknown)
ataxia

URTI, upper respiratory tract infection; Gl, gastrointestinalilness; OR. ophthalmoplegie; FF fecial palsy; CSF, cerebrospinal luid; EDX, electrodiagnostic study; DML, distal motor latency; CMAR, compound muscle action potential; MCV,
motor condluction velocity; SNAR. sensory nerve action potential; SCV, sensory conduction velocity; ND, not done; NL, normal; Abn, abnormal; IVg, intravenous immunoglobulin; PE, plesme exchenge; FR, full recovery.
Data unavailable are labeled “;" CSF characteristic of albuminocytological dissociation without specific values is labeled “+:" Case 1 i reported in this article.
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