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Abstract: The Guillain-Barré syndrome (GBS) is a rare but severe disorder that affects peripheral nerves and 
is classified into several subtypes based on clinical presentation and electrophysiological abnormalities. 
Incidence and predominant subtypes of GBS differ geographically. The diagnosis is made upon clinical 
features and confirmed by nerve conduction studies (NCSs) which can differentiate subtypes such as 
demyelinated and axonal. Demyelinating subtypes in Europe and North America and axonal subtypes in Asia 
are predominant. Electrophysiological subtypes have not been determined in Mongolia. Therefore, we aimed 
to determine common electrophysiological subtypes of Guillain-Barré syndrome in Mongolia. In our study, 
75 patients referred to Reflex Neurological Clinic between 2016 and 2019 were retrospectively reviewed. 
After excluding the cases by the criteria, patients were classified as demyelinating, axonal, normal and 
equivocal subtypes based on Hadden criteria. We compared the electrophysiological features of axonal and 
demyelinating subtypes. SPSS-23 was used for statistical analysis. The results are expressed in averages 
(standard deviations) and percentages (numbers). The difference between the mean and the group of 
variables was calculated using the T-test and the Chi-square test. Patients were 44% male (33), and the mean 
age was 46.4±15.1. There was no significant association between seasonal factors and electrophysiological 
subtypes. Among 75 patients with Guillain-Barré syndrome, a nerve conduction study was performed in the 
first week on 36% of patients, 33.3% in the 2nd week, and others in the 3rd-4th week after symptom onset. 
Electrophysiology subtypes were classified as demyelinating (65.3%), axonal (20%), within the normal range 
(5.4%) and equivocal (9.3%) based on Hadden criteria. The absence of F-waves on electrophysiological 
examination was higher in patients within 14 days of the disease onset, whereas non-sensory changes were 
higher in patients after 14 days. We conclude that acute inflammatory demyelinating neuropathy (AIDP) was 
the most frequent subtype of GBS in Mongolia.   
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1.0  INTRODUCTION 
The Guillain-Barré syndrome (GBS) is a rare but severe 
disorder that affects peripheral nerves and spinal roots, 

classified into several subtypes related to clinical 
presentation and electrophysiological abnormalities 
(Doorn, 2020; Willison et al., 2016). The diagnosis is 
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made based upon clinical features and confirmed by 
nerve conduction studies (NCSs) which can differentiate 
subtypes such as demyelinating and axonal (Papri et al., 
2021;  Willison et al., 2016). NCSs are the most 
informative test to confirm the diagnosis and detect 
abnormalities in an early stage of the disease within two 
weeks (Burns, 2008; Hadden et al., 1998). Up to the 
1980s, GBS was considered a single disease entity with 
an immune-mediated attack on myelin components, 
resulting in demyelination and secondary axonal 
damage (Shahrizaila et al., 2021). Axonal form of GBS 
was first termed by Feasby and colleagues (1986), and 
acute motor axonal neuropathy (AMAN) was defined 
subsequently in the 1990s. These two terminologies 
have contributed to change the general understanding 
of the disease. The two most predominant subtypes are 
identified as acute inflammatory demyelinating 
polyneuropathy (AIDP) in Europe and the USA and acute 
motor axonal neuropathy (AMAN) for Northern China 
and Japan (Doets et al., 2018). Since the disease 
subtypes affect the clinical presentation, recovery, and 
prognosis, it is essential to study the most common 
electrophysiological subtypes in their countries. 
  
In Europe and Northern America, the demyelinating 
subtype is predominantly 69-90% of the cases, and the 
axonal subtype occurred 3-17% among the cases 
(Kuwabara & Yuki, 2013). The prevalence of axonal 
subtype is higher in Asia; for instance, it was 65% in 
China, and 56% in Bangladesh after diarrhoea caused by 
Campylobactery jejuni. Campylobactery jejuni infection 
spreads more in summer and autumn and is associated 
with a poor hygienic infrastructure (Bae et al., 2014). 
Mongolia is an Asian country with underdeveloped 
systems for fresh and savage water (Asian Development 
Bank, 2020). Therefore, the axonal subtype after 
diarrhoea could be higher in Mongolia. The study aims 
to determine the common subtype of GBS in Mongolia 
and hypothesized that the prevalence of axonal 
subtypes could be relatively high. 
 
2.0  MATERIALS AND METHODS 
According to the following criteria, a total of 104 
patients suspected of GBS were referred to Reflex 
neurological clinic between 2016 and 2019, 75 patients 
included in this retrospective study: 1. Fulfilled the 
National Institute of Neurological Disorders and Stroke 
diagnostic criteria for the GBS; 2. Above 18 years of age; 
3. NCSs were performed within 28 days after the onset 
of symptoms. The exclusion criteria are shown in  
Figure 1. SPSS-23 was used for statistical analysis. The 
average analysis was performed because the data 
distribution was normal. The results are expressed in 

averages (standard deviations) and percentages 
(numbers). The difference between the mean and the 
group of variables was calculated using the T-test and 
the Chi-square test.  
 
The patients were diagnosed based on clinical features 
and electrophysiological findings. All patients 
underwent standardized electrophysiological 
examinations following the methods for precautions of 
safety, measurements and electrode placement 
(Kimura, 2013). NCSs were performed for all patients 
with Nihon Kohden Neuropack S1, four-channel 
machine using surface electrodes and a stimulator. 
Standard motor and antidromic sensory NCSs were 
performed in at least four motor nerves (median, ulnar, 
peroneal and tibial) and four sensory nerves (median, 
ulnar, superficial peroneal and sural). Electrophysiologic 
data involving motor nerves, compound muscle action 
potential (CMAP), conduction velocity (CV) and distal 
latency (DL) was evaluated. F wave minimal latency was 
measured after supramaximal 10 F-waves. The 
amplitude of sensory nerve action potential (SNAP) and 
sensory CV was measured in all sensory nerves. 
Abnormal nerve conduction study measures were 
defined as those with amplitude lower than and slowed 
nerve conduction velocity relative to the standard 
values of electrodiagnosis in diseases of nerve and 
muscle (Kimura, 2013). Electrophysiological studies 
were evaluated following the criteria of Hadden. The 
study was approved by the Research Ethics Committee 
of Mongolian National University of Medical Sciences 
under the number of 2019/3-13. 
 

 
 

Figure 1: Exclusion criteria of the study 

 
 
3.0  RESULTS 
Seventy-five patients were included in the final analysis 
after exclusion. Patients were 44% male (33), and the 
mean age was 46.4±15.1. 30% of patients had a 
preceding infection before the onset of the GBS. The 
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incidence of GBS was highest in the autumn (32%) and 
lowest in winter (16%). However, there was no 
association between electrophysiological subtypes of 
GBS and seasonal factors (p=0.908). Among 75 GBS 
patients, NCSs was performed 36% in the first week, 
33.3% in the 2nd week and others in the 3rd-4th week of 
symptom onset (Table 1). 
 
Electrophysiology subtypes were classified as 
demyelinating (65.3%), axonal (20%), within the normal 
range (5.4%) and equivocal (9.3%) with Hadden criteria 
(Figure 2). Peripheral motor neuron, sensory neuron 
and F waves were compared between axonal and 
demyelinating subtypes. In motor NCSs, there was a 
significant difference in DL of peripheral nerves, except 
for n.tibialis, in demyelinating and axonal subtypes. 
CMAP was significantly different only in n.peronalis 
(Table 2). Considering the difference of sensory nerves 
in axonal and demyelinating subtypes, it more 
dominantly decreased in amplitude changes on the 
upper limb and no sensory response on the lower limb 
(Figure 3). As the F-wave response, the absence of F 
wave response was more than 50%, and the prolonged 
response was observed in the demyelinating subtype, 
whereas the F wave was not recorded in the axonal 
subtype (Figure 4).  
 
 

 
 

Figure 2: Electrophysiological subtypes based on Hadden 
criteria. 

 
 
We classified the time of arrival as early (<14 days) and 
late (≥14 days). The mean values of CMAP, conduction 
velocity and distal latency were almost normal for the 
motor nerves tested early and late in all nerves (Table 
3). There was no time dependence for the sensory 
nerves responses, but small-amplitude responses were 
more prevalent in the upper extremities, and absent 
sensory responses were more prevalent in the lower 
extremities. The normal recording was observed more 
on n.suralis than others, so it was likely to be sural 

sparing. The number of absent sensory responses 
increased equally on the upper and lower extremities 
after the 14th day (Table 4). The normal F waves were 
higher in the upper extremities, especially in 
n.medianus, whereas a very small percentage remained 
normal in the lower extremities. The absent and 
prolonged F-waves are more pronounced in n.ulnaris 
and n.tibialis after 14 days (Table 5).  
 

 
 

Figure 3: Results of sensory nerve conduction studies. 

 

 
 

Figure 4: Results of F waves changes. 

 
4.0  DISCUSSION 
This retrospective study showed that an incidence of 
demyelinating subtype (65.3%) is predominant in 
Mongolia. In some Asian countries, the axonal subtype 
is predominant such as China and Bangladesh (54-65%), 
while in most countries, the prevalence of axonal 
subtype is higher than in Europe and America (4-11%), 
but demyelinating subtype is predominant in these 
countries (Bae et al., 2014). This incidence is lower than  
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Table 1: Demographics and features of demyelinating and axonal subtypes. 
 

Variables  Demyelinating  Axonal  Others (normal and 
equivocal)  

P value  

Demographics  

Age  46.2±15.9 48±14.5 39.7±12.0 0.583 

Sex      
Male  23 (46.9%) 7 (46.7%) 3 (27.3%) 

0.461 
Female  26 (53.1%) 8 (53.3%) 8 (72.7%) 

Others 

Antecedent events      
URI* 4 (8.2%) 2 (13.3%) 1 (9%) 

0.219 
Diarrhoea  9 (18.4%) 4 (26.7%) 3 (27.3%) 
Others  9 (18.4%) 4 (26.7%) 4 (36.4) 
None  27 (55.1%) 5 (33.3%) 3 (27.3%) 

Season      
Spring  16 (32.7%) 4 (26.7%) 2 (18.2%) 

0.908 
Summer 9 (18.4%) 4 (26.7%) 3 (27.2%) 
Autumn  17 (34.7%) 5 (33.3%) 4 (36.4%) 
Winter  7 (14.3%) 2 (13.3%) 2 (18.2%) 

Days until NCSs** examination     
<7х 16 (32.8%) 7 (46.7%) 4 (36.4%) 

0.512 7-14 17 (34.4%) 2 (13.3%) 6 (54.6%) 
>14 16 (32.8%) 6 (40%) 1 (9%) 

*URI: upper respiratory infection; **NCSs: nerve conduction studies. 
 
 

Table 2: Results of motor nerve conduction studies. 
 

Nerves  Normal range Demyelinating Axonal 
 

P value 

n.medianus CMAP* (mV) >3.5 3.8±3.2 2.4±3.5 0.534 
DL** (ms) <4.2 5.8±3.7 3.4±1.5 0.025 
СV*** (m/s) >48 48.6±13.8 56.8±17.6 0.816 

n.ulnaris CMAP (mV) >2.8 4.4±3.2 2.7±3.6 0.877 
DL (ms) <3.4 3.9±1.9 2.7±3.3 0.021 
СV (m/s) >49 52.0±13.4 57.9±9.3 0.137 

n.peronealis CMAP (mV) >2.5 1.5±1.4 0.6±0.5 0.001 
DL (ms) <5.5 6.1±3.8 4.2±1.7 0.010 
СV (m/s) >40 34.6±15.6 47.5±14.9 0.192 

n.tibialis CMAP (mV) >2.9 3.6±3.7 2.8±4.1 0.852 
DL (ms) <6.0 6.4±3.8 3.8±1.7 0.090 
СV (m/s) >41 34.7±12.0 38.1±14.7 0.292 

*CMAP: compound muscle action potential; **DL: distal latency; ***CV:  conduction velocity; 
 

 
China and Bangladesh but higher than Western 
countries. To compare with the result of a retrospective 
study conducted in Russia, AIDP (78%) and axonal 
subtype (22%) had a very similar result to our study 
(Supenova et al., 2011). In China, the predominance of 
axonal subtype has been gradually decreasing over the 
past few years, and demyelinating (57%) and axonal 
subtype 22% in the southwest region of China were 
observed in a single study which was close to the result 
of this study (Zhang et al., 2015).  However, AMAN is the 

most common subtype in Northern China (55.8%) (Tian 
et al., 2019). The prevalence of GBS electrophysiological 
subtypes appears to be close to that of Southwest 
China. GBS is a post-infectious disorder. Two-thirds of 
adult patients report preceding respiratory or 
gastrointestinal tract infection symptoms within four 
weeks of disease onset (Mazen & Richard, 2014). In this 
study, the proportion of pre-infection factors was lower 
than in other studies. Whereas the seasonal trend of 
GBS  was  not  mentioned  in  most  studies,  some  Asian  
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Table 3: Motor nerve conduction changes in time groups  
 

Motor nerves  Variables  References  <14 days  ≥14 days  P value  

n.medianus CMAP* (mV) >3.5 3.8±3.4 3.7±3.1 0.229 
DL** (ms) <4.2 5.1±3.4 4.7±2.7 0.593 

CV*** (m/s) >48 54.0±12.6 46.9±17.3 0.209 

n.ulnaris CMAP (mV) >2.8 4.4±3.4 4.3±3.2 0.836 

DL (ms) <3.4 3.3±1.6 3.9±1.8 0.101 

CV (m/s) >49 55.1±12.8 53.1±12.1 0.913 

n.peronealis CMAP (mV) >2.5 1.6±1.8 1.27±1.3 0.198 

DL (ms) <5.5 5.4±3.0 5.7±4.2 0.195 

CV (m/s) >40 40.3±16.9 36.6±16.6 0.918 

n.tibialis CMAP (mV) >2.9 4.7±4.4 2.9±3.56 0.351 

DL (ms) <6.0 5.6±2.4 5.5±5.0 0.060 

CV (m/s) >41 39.6±13.3 33.±16.1 0.107 

*CMAP: compound muscle action potential; **DL: distal latency; ***CV:  conduction velocity; 
 
 

Table 4: Sensory nerve conduction changes in time groups  
 

Sensory nerves  Variables (%) <14 days  ≥14 days  P value  

n.medianus Absent 17.4 33.3 
0.786 Small amplitude 67.4 57.41 

Normal  15.2 9.5 

n.ulnaris Absent 14.6 27.3 
0.381 Small amplitude 70.7 59.1 

Normal  14.6 13.6 

n.superfacial 
peronealis 

Absent 58.7 70.0 
0.761 Small amplitude 15.2 15.0 

Normal  26.1 15.0 

n.suralis Absent 45.0 62.5 
0.172 Small amplitude 27.5 96.3 

Normal  27.5 31.3 

 

 
Table 5: F wave changes in time groups 
 

F waves  Variables (%) <14 days  ≥14 days  P value  

n.medianus Absent 57.1 43.5 
0.336 Normal 14.3 30.4 

Prolonged  28.6 26.1 

n.ulnaris Absent 59.2 45.0 
0.169 Normal 20.4 10.0 

Prolonged  20.4 45.0 

n.peronealis Absent 66.0 54.5 
0.370 Normal 10.0 13.6 

Prolonged  24.0 31.8 

n.tibialis Absent 67.2 65.2 
0.562 Normal 8.3 4.3 

Prolonged  24.5 30.4 
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countries had seasonal distribution, some Asian 
countries such as in China and Bangladeshi axonal 
subtype was determined in youth men, in summer after 
diarrhoea but our study had opposite results, all ages 
and both gender were equally affected (Islam et al., 
2010; Zhang et al., 2015). The prevalence of the disease 
increases in spring and autumn, but there is no 
correlation between electrophysiological subtypes and 
antecedent events in our study.  
 
Motor nerves, sensory nerves and F waves were no 
different in examined before and after two weeks. 
Studies in Iran have shown similar results. Unlike our 
study, the absence of sensory nerves responses was 
more common, especially those evaluated after two 
weeks (Yadegari et al., 2014). Recent studies have 
shown that electrophysiological subtypes could change 
over serial NCSs and these changes are time-dependent. 
(Hiraga et al., 2005; Rath et al., 2021) A study by Uncini 
& Kuwabara (2021) revealed that 22-38% of subtypes 
were shifted from normal, equivocal or AIDP subtypes 
to axonal GBS. Only 10% of patients were re-examined 
in our study, and it showed the follow-up of patients 
were insufficient to control for the disease. In the 
future, it is important to analyze serial 
electrophysiological examination, and we can 
determine how it transforms primary 
electrophysiological subtypes of GBS. 
 

Our study has some limitations. We did not test any 
antecedent infections such as Campylobacter jejuni, and 
a few electrophysiological studies were not recorded in 
some patients. The advantage of our study is that until 
2019, the Reflex Neurological Clinic was the only 
hospital in Mongolia that performs NCSs testing. 
Therefore, all patients with GBS during the study period 
were included in our study.  
 
5.0  CONCLUSIONS 
We conclude that the acute inflammatory 
demyelinating neuropathy was the most common 
subtype in Mongolian adult patients with Guillain-Barré 
syndrome.  
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