
Small fiber neuropathy is an understudied disease, which is 
characterized by the dysfunction of the smallest nerve fibers 

that manifests with the sensory and autonomic symptoms. The 
main diagnostic method is by skin biopsy, the implementation 
of which has a number of difficulties. Confocal microscopy of 
the cornea could be an alternative diagnostic method because 
it is not invasiveness, does not cause pain, is relative simple to 
perform, and allows automatic analysis. 

In 2020, a confocal study of the cornea of three patients was 
performed. One participant was a healthy control, one present-
ed with fibromyalgia, and one had been diagnosed with chronic 
fatigue syndrome. The study was performed with a Heidelberg 
Engineering HRT 2 microscope with Rostock Corneal Module 
(Germany). In patients with fibromyalgia and chronic fatigue 

syndrome, a reduced number of fibers with more pronounced 
branching was observed, which is typical for the small fiber neu-
ropathy. The greater amount of the dendritic cells may allude to 
the presence of autoimmune pathology. More observations and 
automatic image analysis are needed to clarify the received data.

Autoimmune, metabolic, genetic, and toxic triggers can 
lead to the dysfunction of the thinnest nerve fibers that is called 
small fiber neuropathy (SFN) [1-3]. The most common clini-
cal manifestations include widespread pain and dysautonomia. 
The diagnosis of the neuropathy includes neurological assess-
ment, skin biopsy with the evaluation of the epidermal nerve 
fibers, neurophysiological tests (quantitative sensory testing), 
and small fiber neuropathy – symptoms inventory questionnaire 
(SFN-SIQ) [3].

Confocal microscopy of the cornea may become a promis-
ing tool for the SFN evaluation, because it is not invasive, does 
not cause pain, is relatively simple to perform, and includes 
automatic and semi-automatic analysis. Unlike skin biopsies, 
the repeated analysis of the same part of the cornea also can 
be performed, which may be useful to evaluate the treatment 



results as well as the disease progression. Visualization of the 
size and quantity of the dendritic cells may allude to analyze 
the autoimmune impact in the pathophysiology of the given 
disease [4,5].

A confocal microscopy analysis was performed in three pa-
tients: one with fibromyalgia (male, 33 years of age), one with 
chronic fatigue syndrome (female, 36 years of age), and one 
healthy control (female, 30 years of age). All analyses were 
conducted using a Heidelberg Engineering HRT 2 with Rostock 
Corneal Module.

The confocal mages are shown in Figure 1.
Figure 1A, the healthy control, shows that nine nerve 

trunks are evaluated with three branching zones. The fibers 
lie relatively parallel and have the proper shape without ex-
cessive branching. Maximum thickness is 5.2 microns. A 
relatively small number of dendritic cells can be mentioned, 
having normal size and shape. In Figure 1B, the results for 
the patient with chronic fatigue syndrome show five nerve 
trunks with 17 branches. The average fiber thickness is 2.08 
microns. Dendritic cells seem to be slightly larger compared 
to the healthy volunteer. Figure 1C shows the results of pa-
tient with fibromyalgia. There are two nerve trunks, with 21 
branches, which is a significantly greater number than in the 
healthy volunteer. The reduced fiber thickness is observed 
and reached 2.07 microns. Dendritic cells are more abundant 
than in a healthy volunteer and have a larger morphology with 
a blurred outline.

In patients with fibromyalgia and chronic fatigue syndrome, a 
reduced number of nerve fibers, which were smaller in diameter 
and had greater branching, was observed. The changes are char-
acteristics of small fiber neuropathy. The greater number of the 
dendritic cells may allude the presence of autoimmune pathology. 
It is necessary to perform more observations and automatic im-
age analysis to confirm our results.
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the two mRNA vaccines provided higher levels of protection 
than Ad26.COV2.S.


