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Abstract
Aim: Small nerve fibres are important when studying diabetic peripheral neuropathy (DPN) as they could be first affected. However, assessing their integrity and function adequately remains a major challenge. The aim of this study was to investigate the association between different degrees of DPN, the presence of neuropathic pain (NP), and the intensity of the axon-reflex flare response provoked by epidermal histamine.
Methods: 80 adults were included and divided into four groups of 20 with type 1 diabetes and: painful DPN (T1DM+PDPN), non-painful DPN (T1DM+DPN), no DPN and no pain (T1DM-DPN), and 20 persons without diabetes or pain(HC). The vasomotor responses were captured by a Full-field Laser Speckle Perfusion Imager.
Results: The response were lowest in T1DM+DPN, followed by T1DM+PDPN, T1DM-DPN and HC. The response was significantly reduced in DPN (T1DM+DPN, T1DM+PDPN) compared with people without (T1DM-DPN, HC) (p<0.001). The response was also attenuated in diabetes irrespective of the degree of DPN (T1DM+PDPN, T1DM+DPN, T1DM-DPN) (p<0.001). There were no differences in the response between painful neuropathy (T1DM+PDPN) and painless DPN (T1DM+DPN) (p=0.189). 
Conclusion: The method can distinguish between groups with and without diabetes and with and without DPN but cannot distinguish between groups with and without painful DPN.
Perspective
This study describes how diabetes attenuates the axon-reflex response, and how it is affected by neuropathy and pain clarifying previous findings. Furthermore, the study is the first to utilize histamine when evoking the response, thus providing a new and fast alternative for future studies into the pathophysiology of neuropathic pain.
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I. Introduction
Diabetic peripheral neuropathy (DPN) is the most common complication to diabetes, yet our knowledge of driving factors for this condition and the possible associated pain remain sparse. The latest decades have provided some insight into the natural history of the development of the condition, thus presenting a prevailing theory that early signs of damage to the smallest nerve fibres (Aδ and C) are detectable years before damage to the larger (Aα and Aβ) myelinated fibres, although conflicting studies exist7,18. While this theory has provided an important target for early detection, it has also presented a problem, as assessing the integrity and function of the small fibres reliably and adequately remains a major challenge. This problem has led to the development of new techniques23; all have different inherent problems, but most importantly lack the ability to evaluate nerve fibre function in addition to its structure23. The search for reliable methods to evaluate gain or loss of nerve fibre function has also meant revisiting some older theories and techniques, one of which is the axon-reflex flare response10,22. This technique utilizes the fact that activation of mechanically insensitive C-fibres in the skin induces a spreading vasodilation, which is visible as a “flare response” (known as neurogenic inflammation) in the surrounding tissue15,21. This response is abolished by local anaesthetics, and is absent in denervated skin, indicating a clear link between nerve function and the observed vasodilation22. The size and intensity of the flare-response are dependent on both function and density of local C-fibres, which releases neuropeptides in the local environment resulting in local vasodilation6.When studying the axon-reflex response, the C-fibre activation is usually induced by either chemical or thermal stimulation, and which one is chosen is often a trade-off between the very time-consuming local hyperthermia or the technologically challenging iontophoresis of chemicals15. 
    Older studies have established a clear association between diabetes and a reduced dermal microvascular function, and these findings were recently confirmed by a meta-analysis of studies utilizing laser Doppler/Full-field Laser Speckle Perfusion Imager (FLPI) and local hyperthermia to evaluate the axon-reflex response5,8,9,20. However, the same meta-analysis failed to reveal any difference between subgroups regarding diabetes type, diabetes duration, and the presence of neuropathy, which could be explained by a relatively small number of studies, inconsistent study designs, methods of analysis, and diagnostic criteria for DPN9. 
  In addition to studying DPN in this classic presentation, it has previously been suggested that the flare response might be useful in distinguishing painful neuropathy from painless neuropathy, thus might potentially be useful in finding the mechanism behind the pain16. Based on previous experience from itch-research, we also wanted to see if histamine applied with a simple handheld device could replace hypothermia/acetylcholine as a mediator, as this would make future studies both faster and less technically challenging.
Therefore, the aims of this study were: 1) to investigate the impact of DPN on the intensity of the axon-reflex flare response, 2) to investigate the association between the presence of pain and the intensity of the axon-reflex flare response, and 3) to test if the axon-reflex response can be evoked by histamine applied by a simple handheld device. 

II. Methods
II.I Study population
Between August 2019 and April 2021, a total of 80 participants aged 18-70 years were included and divided into four groups: 20 persons with type 1 diabetes and painful diabetic peripheral neuropathy (T1DM+PDPN), 20 persons with type 1 diabetes and non-painful DPN (T1DM+DPN), 20 persons with type 1 diabetes and no DPN (T1DM-DPN) and 20 persons without diabetes (HC). Each participant was matched on age (+/- 2 years) and sex with a participant from each of the other groups. The diagnosis of painful diabetic neuropathy was made clinically in accordance with the Toronto Consensus on painful diabetic peripheral neuropathy by a diabetologist in the outpatient clinic and confirmed at screening by another doctor (following the same guidelines) supported by a Douleur Neuropathique 4 Questions (DN4)-score ≥ 429,31. No minimal pain intensity was required. The presence of DPN was also diagnosed by a diabetologist and confirmed at screening by a vibration perception threshold above 25V as well as probable neuropathy according to the clinical Toronto consensus on diabetic neuropathies (any two or more of the following: neuropathic symptoms, decreased distal sensation to monofilament or biothesiometry or unequivocally decreased or absent ankle reflexes)30. The absence of DPN was likewise diagnosed by a diabetologist and confirmed at screening by a vibration perception threshold below 25V as well as less than two of the above-mentioned criteria. The participants with painless DPN were allowed to have mild dysesthesia in the form of a tingling sensation but were not allowed more severe symptoms and could not exceed a DN4-score of 2.0. To only include participants with diabetes-induced neuropathy, participants were screened for vitamin- or immune-deficiencies, hematologic diseases including cancer, abnormalities in the thyroid- or parathyroid metabolism, and impaired liver- or kidney function during screening. We also excluded people with current or previous alcohol- or drug abuse, people that were not able to understand or cooperate to the examinations, people who had received chemotherapy, people with severe or chronic viral infections or other diseases known to cause neural damage, skin diseases, active cancer disease (non-disseminated prostate cancer excluded), known lower-extremity ischemia and women with known pregnancies. These exclusion criteria were also applied to those without diabetes. The study received authorisation from the local ethics committee (N-20190003), informed consent from each participant, and was prospectively registered on clinicaltrials.gov (NCT04078516) and named “Methods for Early Detection Of diabetic peripheral Neuropathy (MEDON)”. The cohort was thoroughly investigated using multiple different methods for assessing large and small nerve fibres of which only a few are described further in this paper (see supplementary table S1 for full list).

II.II Procedure
All participants underwent conventional nerve conduction studies, peripheral blood pressure measurements, Quantitative sensory testing, questionnaires including DN4 and PainDETECT, and axon-reflex flare response measurements. 
  The nerve conduction studies were performed at the right leg and arm by the local Department of Neurophysiology at Aalborg University Hospital following usual clinical practice (sensory testing of Median, Ulnar, Radial, Peroneal and Sural nerves) with standardized skin temperature. For this study, only the conduction velocity and amplitude of the Sural nerve are reported.  
  Peripheral blood pressure measurements were performed on the first toe, the ankle, and the upper arm on both sides after at least 5 minutes of rest using the Periflux 6000, Perimed, Sweden. An ankle-brachial-index (ABI) and a toe-brachial-index (TBI) were calculated by dividing the ankle or toe-pressure with the highest mean pressure measured on the upper arms. Each blood pressure value was measured three times, and the mean value of the three was used to calculate the indexes. If the three measurements differed by more than 10 mmHg, a fourth measurement was made. 
  Quantitative sensory testing was performed in accordance with the standardized protocol defined by the German Research Network of Neuropathic Pain (DFNS) using an “Advanced Thermosensory Stimulator” (TSA), Advanced Medical Systems (MEDOC), Israel25, a pain pressure device, Algometer, Somedic SenseLab, Sweden, Von Frey Hair, Aestiesiometer III, SenseLab, Sweden, weighted pinprick stimulators, custom made, Aalborg University, and a Rydel–Seiffer tuning fork (64 Hz, 8/8 scale). The examinations were conducted using the standardized instructions translated to Danish in a room with standardized room temperature in a predefined area located 2-3 centimetre proximal to the second toe. 
  The axon-reflex flare response was evoked by histamine applied epidermally in the same predefined area located 2-3 centimetre proximal to the second toe. One drop of 1% weight by volume histamine (Lofarma, Italy was applied using a skin prick lancet with standardized 85 g pressure3. Images of the response (dermal blood flow measured as tissue perfusion) were captured in a circular area around the application site (450mm diameter) at the start of the examination (min 0) and each minute for 15 minutes using a moorFLPI (Moor Instruments, United Kingdom). The examination was conducted in a room with standardized room temperature and lighting. The perfusion data from the images were extracted using moorFLPI-2 Review V5.0 (Moor Instruments, United Kingdom). In case of poor picture-quality, pictures were excluded from the analysis. Pictures with poor quality were detected by two individual authors, who were blinded to participant group and ID. The process excluded a total of 26 pictures (2%) with 100% agreement between the two raters, which reflect an exclusion of only images with very bad quality.  Mean flux (blood flow) was analysed as change from baseline by subtracting the baseline mean flux (min 0) from the mean flux of the time points. Laser-doppler-images before and after histamine-administration are available as online-supplementary figure S3.
 Quantitative sensory testing and axon-reflex flare response were performed with at least 1 hour break between the two examinations to avoid interaction.
    
II.III Re-grouping and statistical analysis
As described in the pre-registration (Clinicaltrials.gov: NCT04078516) two rounds of analyses were performed. Firstly, the data for each of the four original, clinically defined groups  were analysed. Secondly, an assessment of DPN purely relying on measurements of small nerve fibres (in contrast to the original groups relying mainly on measurements of large fibres) were conducted by re-grouping each participant with diabetes into three new groups based on them having zero, one or two abnormalities in small fibre function according to the heat and cold perception thresholds in the quantitative sensory testing protocol24. The three new groups were named “definite small fibre neuropathy” (+SFN), “possible small fibre neuropathy” (pSFN) and “no small fibre neuropathy” (-SFN). If the participant had both abnormal cold- and heat detection threshold they were included in (+SFN), if the participant only one of either abnormal cold- or heat detection threshold they were included in (pSFN), and if the participant had both normal cold- and heat detection threshold they were included in (-SFN). This was done as our initial, clinical, grouping mainly was based on the presence of large fibre neuropathy rather than small fibre neuropathy, which potentially could hide otherwise significant results.
  We created a graph for each participant using time (minutes) on the x-axis and the change from baseline of the mean flux (perfusion units, PU21) on the y-axis. The graphs were fitted as inverse exponential decay ( using least-squares and the time-constants (timepoints when the response reached approximately 63.2% of the maximal response) restricted to be between 0 and 15 minutes. This was done as the average fits (for each group) showed good resemblance with this function, and to ensure constants that were directly transformable into meaningful measurements. Consequently, the constants from the equation represented the maximum flux (A: highest rate of flow) and one divided by the time constant (b: a marker for the speed of which the blood vessels/nerves reacted to the stimuli). As the maximum fluxes and the time constants showed uneven variance between the groups and were non-normally distributed within the groups even after log-transformation, statistical differences between groups were calculated using Kruskal–Wallis H-test followed by Bonferroni-corrected pairwise Mann-Whitney U-tests and displayed as median and interquartile ranges. Other variables were analysed using Bonferroni-corrected, pairwise t-tests, or Mann-Whitney U-tests. The analyses were performed using Stata/MP, Stata Statistical Software: Release 16.1. College Station, TX: StataCorp LLC.

III. Results
III.I Demographics
All participants completed all examinations. Demographics and test results from nerve conductions studies, quantitative sensory testing, distal blood pressure measurements, and questionnaires are presented in table 1. There was a significant difference in diabetes duration, nephropathy- and retinopathy status, sural nerve conduction velocity and amplitude, warmth and cold perception threshold, ankle-brachial index, and PainDETECT/DN4-scores between the four groups (all p<0.05). There were no differences in other variables including the toe-brachial index. 
(table 1)


(figure 1)

III.II Results from original clinical groups 
The fits are shown in figure 1 and generally showed good resemblance with inverse exponential decay: median R2: 0.92 [IQR 0.89-0.96] for participants with type 1 diabetes and painful DPN (T1DM+PDPN), 0.92 [IQR 0.76-0.94] for participants with type 1 diabetes and DPN (T1DM+DPN), 0.89 [IQR 0.77-0.95] for participants with type 1 diabetes and no DPN (T1DM-DPN), and 0.95 [IQR 0.91-0-97] for participants without diabetes (HC). The median maximum fluxes were: 19.2 PU [IQR 7.5-27.0] for participants with type 1 diabetes and painful DPN (T1DM+PDPN), 17.2 PU [IQR 8.9-35.3] for participants with type 1 diabetes and DPN (T1DM+DPN), 42.9 PU [IQR 26.5-50.3] for participants with type 1 diabetes and no DPN (T1DM-DPN) and 55.5 PU [IQR 34.9-76.9] for participants without diabetes (HC), respectively (figure 2). There was a difference in maximum flux between the four groups, X2(3)=398.194, p<0.001, and the pairwise comparison revealed statistically significant differences between all groups (p<0.001) apart from between participants with diabetes and neuropathic pain (T1DM+PDPN) and participants with diabetes and painless peripheral neuropathy (T1DM+DPN) (p=0.189). The median time constants were: 5.1 minutes [IQR 2.9-8.9] (T1DM+PDPN), 7.2 minutes [IQR 4.2-10.8] (T1DM+DPN), 7.9 minutes [IQR 5.4-9.6] (T1DM-DPN), and 6.1 minutes [IQR 4.4-7.3] (HC), respectively. There was a significant difference in time constants between the four groups, X2(3)=40.136, p<0.001, and the pairwise comparison revealed statistically significant differences between all groups apart from between people with diabetes and painless neuropathy (T1DM+DPN) and people with diabetes without neuropathy (T1DM-DPN) (p=0.139) and between people with diabetes and painless neuropathy (T1DM+DPN) and people without diabetes (HC) (p=0.072). 
(figure 2)

III.II Analysis of re-grouping according to QST measures of small fiber neuropathy
We re-grouped the participants with diabetes into three new groups with 33 (+SFN), 15 (pSFN), and 12 (-SFN) participants, respectively. From the original group with T1DM+NP, 17 participants were placed into +SFN, while two participants were placed into pSFN and one participant was placed into -SFN. From the original with T1DM+DPN, 14 participants were placed into +SFN, while six participants were placed into pSFN, and zero participants were placed into -SFN. From the original group with T1DM-DPN, two participants were placed into +SFN, while seven participants were placed into pSFN and 11 participants were placed into -SFN. Participants from the original group without diabetes (HC) were not included in the re-grouping analysis, but five had either abnormal heat- or cold perception threshold, while one had both abnormal heat- and cold perception threshold  (baseline data for each group after re-grouping can be found in supplementary table S2).
The fits from the new groups generally showed good resemblance with inverse exponential decay: median R2: 0.91 [IQR 0.78-0.96] (+SFN), 0.85 [IQR 0.78-0.94] (pSFN) and 0.90 [IQR 0.78-0.94] (-SFN). The median maximum fluxes were: 18.8 PU [IQR 8.5-27.8] (+SFN), 25.5 PU [IQR 13.2-52.1] (pSFN) and 42.0 PU [IQR 28.5-55.5] (-SFN), respectively (figure 3). There was a difference in maximum flux between the three groups, X2(2)=157.432, p<0.001, and the pairwise comparison revealed statistically significant differences between all groups (p<0.001). The median time constants were: 6.9 min [IQR 3.5-10.3] (+SFN), 6.3 min [IQR 3.5-8.6] (pSFN), and 7.0 min [IQR 4.8-9.9] (-SFN), respectively. There was a statistically significant difference in the time constants between the three groups, X2(2)=7.838, p=0.019, and the pairwise comparison revealed statistically significant differences between people with probably small fibre neuropathy (pSFN) and no small fibre neuropathy (-SFN) (p=0.002), while there was no statistical significance between people with definite small fibre neuropathy (+SFN) and no small fibre neuropathy (-SFN) (p=0.756) or between people with definite small fibre neuropathy (+SFN) and probably small fibre neuropathy (pSFN) (p=0.093).
(Figure 3)


IV. Discussion
This study found that the maximum histamine-induced axon-reflex response flare (maximum flux) was significantly reduced in people with diabetes and clinical DPN (A, B) compared with people without clinical DPN (C, D). The maximum flux was significantly reduced in people with diabetes irrespective of the degree of DPN (A, B, C) when compared to people without diabetes (HC). There were no differences in maximum flux between people with painful DPN (T1DM+PDPN) and people with painless DPN (T1DM+DPN). Re-grouping participants according to small fiber neuropathy rather than the original assessment focusing on clinical measures of primarily large fibers revealed significant differences between all three groups with definite- (+SFN), potential- (pSFN), and no (-SFN) small fiber neuropathy. The absolute difference between people with definite- (+SFN) and people with no (-SFN) small fiber neuropathy appeared comparable to that between people with clinical DPN (T1DM+DPN) and people with diabetes but no clinical DPN (T1DM-DPN), although 4 participants were drastically re-grouped (i.e., from original group C to new group +SFN). This indicates that clinical characterization of DPN remains difficult even when accessed by specialists in diabetes supported by measurements used in usual clinical care. However, the misclassification was possibly also greatly impacted by the fact that none of the standard clinical measurements revolve around the diagnosis of damage to the small nerve fibers. 

Impact of peripheral blood pressure measurements
As stated in the results section we also conducted peripheral blood pressure measurements primarily to ensure a correct diagnosis of neuropathic, rather than ischemic, pain in the group of people with T1DM+PDPN. However, when assessing the function of small nerve fibers by assessing vascular reactivity as a surrogate marker, damage to the peripheral blood vessels themselves due to atherosclerosis could also theoretically impact the axon-reflex response. Unfortunately, to our knowledge no studies have been conducted to either confirm or reject this hypothesis. However, even though the present study reports statistical differences in the ankle-brachial-index between those with painful diabetic neuropathy (T1DM+PDPN) and the other groups, the absolute difference seems clinically irrelevant, which is further supported by the fact that no differences were found in the toe-brachial-indexes between any of the groups.

Manifestations of axon-reflex flare responses 
 Very few studies have previously established a clear association between the severity of DPN and the intensity of the flare-response, and also a recent meta-analysis failed to establish a clear relationship9. In a study using local hyperthermia, Škrha et al. conducted a study in 44 persons with type 1 diabetes distinguishing between those with and without microvascular complications by the presence of retinopathy28. Although not evaluated as the primary endpoint, that study found an attenuated response in patients with complications, indicating an ability to distinguish between these different groups. In another study using both local hyperthermia and iontophoresis of acetylcholine, the authors examined 29 persons with diabetes with and without neuropathy determined by composite scores, and 15 healthy controls4. Although not being the primary outcome, the authors did observe a reduced response during iontophoresis of acetylcholine in the group of people with neuropathy compared to those without, and also demonstrated similar ratios between examinations made on the upper arm and on the leg between all groups4. Other studies have shown different axon-reflex flare responses between people with diabetes without complications and healthy controls9, and Khan et al. have demonstrated an impaired vascular response to both local hyperthermia and iontophoresis of acetylcholine in young persons with type 1 diabetes when compared to healthy controls despite a lack of symptoms14. Green et al. have shown reduced axon-reflex flare response in a group of people with impaired glucose tolerance compared to controls, again indicating early signs of nerve damage prior to the diabetes diagnosis10. 
Utilizing other techniques for assessing small nerve fibers (like CCM or skin biopsies), previous studies have linked the presence of neuropathic pain to the severity of DPN, although these results generally appear inconsistent11,12. In the present study, a clear association was found between the intensity of the flare response and the presence of neuropathy. To our knowledge, this is the first time this association has been clearly shown in a large group of well-characterized participants with diabetes. The study excels due to its deep phenotyping and extensive characterization of all participants, alongside its thorough matching, anchored deeply within the clinic. Furthermore, the quick and easy application of histamine rather than more complex methods of iontophoresis or time-consuming local hyperthermia, also presents advantages for future research. 

Histamine activation of thin cutaneous nerve fibers.
Histamine-induced axon-reflex flare responses have been used in dermatology for decades, with its primary use in research being related to itch. However, neuropathic itch has recently been of increasing interest as an alternate way of studying neuropathic pain due to its similarities in pathways and involved peripheral nerves (primarily C-fibers)2. To our knowledge, this is, however, the first time that the method has been applied in research of DPN without iontophoresis. Although the full effects of histamine in the skin are not fully elucidated, it has become apparent, that histamine from mast cells acts alongside Substance P (SP) and calcitonin gene-related peptide (CGRP) from nerve endings in a dual mediator fashion with bidirectional interaction. Local injury will cause vasodilation either directly or via histamine from mast cells, which will in turn result in the release of SP, causing local vasodilation in itself, but also induces further release of histamine from adjacent mast cells26. This interaction is important from a pathophysiological point of view, and in recent studies using skin biopsies in people with and without diabetes and neuropathic pain, author found increased density of dermal nerve fibers containing SP and CGRP in people with painful DPN compared to both people without diabetes and people with DPN without pain, indicating that this particular pathway could play a role in the development or maintenance of neuropathic pain1,13. 

Study limitations
 Despite its many pros, the study does suffer several inherent issues. Firstly, epidermal thickness varies seasonally, which could have an impact on the amount of histamine reaching histamine-sensitive nerve endings depending on the time of year each participant were examined19. Secondly, only a minor population of C-fibres are activated by histamine, and the number of action potentials induced by a chemical stimulus in C-fibres varies, which makes standardization hard for comparison with future studies27. Thirdly, differences in baseline flux depending on lighting and shape of the foot could be present. However, this was mostly negated by normalizing the flux measurements to the baseline. Finally, an international lack of standardized image analysis methods and normative values reduces comparability between different studies17. 
  Despite these limitations, the present findings indicate a good ability of the histamine-induced axon-reflex flare response to distinguish between persons with or without clinical neuropathy on a group level, while it remains unknown whether the method can diagnose and group people on an individual level. As shown in figure 2, a significant overlap between most of the groups was present. This overlap is most likely caused by the differences in age and diabetes duration within each group, but as our data was not normally distributed and display uneven variance it was not possible to adjust for any of this in our analysis. Previous studies have, however, found an age-dependent decline in the size of the flare response equal to 5.5% per decade indicating the need for age-dependent normative values for future studies32. 

Conclusion
The present study provides novel results regarding the histamine-induced axon-reflex flare response and its ability to distinguish between groups of 1) people with and without type 1 diabetes and 2) people with type 1 diabetes with and without neuropathy. Furthermore, the rapid and easy application of histamine with a simple pinprick device appears sufficient to evoke a reliable response. However, the technique cannot distinguish between groups of people with type 1 diabetes with and without neuropathic pain, hinting that the histamine pathway in the skin is attenuated by diabetes per se rather than the presence of neuropathic pain. The present study gives incentives for future research utilizing this technique in the continuous hunt for a reliable method for early detection and grading of DPN, although its ability to correctly group individuals remain unknown. 
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Figure legends
[bookmark: _Hlk91610920]Figure 1: Change in mean flux from baseline (perfusion units) for each time point (minutes) in each group of participants (people with type 1 diabetes and painful diabetic neuropathy(T1DM+PDPN), people with type 1 diabetes and painless diabetic peripheral neuropathy (T1DM+DPN), people with type 1 diabetes and no distal peripheral neuropathy (T1DM-DPN), and people without diabetes (HC)). For simplicity, the data is depicted here as a mean fit for each group, although for the analysis, graphs and fits were done for each participant individually. Pairwise statistically significant differences are denoted by symbols a-c. Integers denoted by the same letter are not statistically different from each other but are statistically different from groups denoted with a different letter. 
Abbreviations: T1DM: Type 1 diabetes, PDPN: Painful diabetic peripheral neuropathy, DPN: Diabetic peripheral neuropathy, HC: Healthy controls

Figure 2: Boxplot of the maximum fluxes in perfusion units (PU) for each of the groups (people with type 1 diabetes and painful diabetic peripheral (T1DM+PDPN), people with type 1 diabetes and painless distal peripheral neuropathy (T1DM+DPN), people with type 1 diabetes and no distal peripheral neuropathy (T1DM-DPN) and people without diabetes (HC). Pairwise statistically significant differences are denoted by symbols a-c. Integers denoted by the same letter are not statistically different from each other but are statistically different from groups denoted with a different letter. 
.
Abbreviations: T1DM: Type 1 diabetes, PDPN: Painful diabetic peripheral neuropathy, DPN: Diabetic peripheral neuropathy, HC: Healthy controls

Figure 3: Boxplot of the maximum fluxes in perfusion units (PU) for each new group after re-grouping (type 1 diabetes and definite small fibre neuropathy (+SFN), type 1 diabetes and potential small fibre neuropathy (pSFN), type 1 diabetes no small fibre neuropathy (-SFN). * Marks statistically significant differences between the groups. Pairwise statistically significant differences are denoted by symbols a-c. Integers denoted by the same letter are not statistically different from each other but are statistically different from groups denoted with a different letter. 
Abbreviations: T1DM: Type 1 diabetes, SFN: small fibre neuropathy
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