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Introduction Results Conclusion

 Throughout the last decade clinicians and researchers have - Endothelial dysfunction and autonomic neuropathy are
gained a better understanding of the pathophysiologic T T critical factors contributing to microcirculation issues in

processes leading to the impairment of the microcirculation in e e L s 0 . the diabetic neuropathic foot. | | |
the diabetic foot. DORSAL PLANTAR - These factors can lead to functional ischemia, even when

« More recently, endothelial dysfunction along with blood flow seems adequate under normal circumstances.
derangements in numerous biochemical pathways has been - Near-Infrared Spectroscopy (NIRS) has emerged as a
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implicated as the primary causes of microcirculation group validated technology, effectively measuring functional
impairment. 1. DPN tissue oxygen saturation in diabetic foot ulcer
A reduction or absence of the nerve-axon reflex renders the 40 ] 2 control management.
neijropat_hic diabetic fOCt>t |96t1d|n9 to :he lnabIC:I_TytOf the - The trends observed in this pilot study further support the
autonomic nervous system to mount a vasodilatory response idea that NIRS is not only instrumental in monitoring
under conditions of stress, such as injury or infection thus N oxygen levels but also serves as a powerful tool for
making the diabetic foot funCtiona”y iIschemic even in the @ 20 E 40 |dent|fy|ng Changes in the microcircu|atory System of the
presence of satisfactory blood flow under normal conditions. diabetic foot.
) ;‘Jertggsrg?\::eé g]nedszec\?eiir;?/eo? S%%i?irct?]ebfrgg:tﬁ;y related to 0 . The variables used in this study didn’t turn out to be
' statistically significant to differentiate subjects with DPN
 Alterations in the diabetic microcirculation may precipitate the 2 from healt>r/1y gubjects due to limited sampj)le size
formation of diabetic foot ulcers and lead to poor wound . The trends observed in the plots are consistent with
healing commonly observed in diabetes. : _ : : : ) ) SR . ) .
. : . Figure 1: StO, images of the dorsal (left image) and plantar (right 20 . previous studies” utilizing NIRS technology in patients
e The purpose of this study was to compare the microcirculatory : ) : . ) T . . . : :
: . Image) sides of the right foot of a subject as visualized in SnapshotNIR. 0 with Peripheral Arterial Disease (PAD). It is
response seen via Near-infrared spectroscopy (NIRS) to : . . :
; . : . . These heat maps are generated such that blue/cooler regions recommended that this protocol be applied to a larger
various stresses in 10 patients without diabetes and : WA : .
. L correspond to lower StO, values and red/warmer regions correspond _ag sample population for further validation.
neuropathy (controls) to 10 patients with diabetes and : : .
to higher StO, values. The values displayed inside the markers on the bs  ele  dep  heat cold bsele bs dep bs heat bs cold

neuropathy. toes show the mean StO, of all the tissues within the marker. For the position bs  ele  dep  heat cold bsele bsdep bsheat bs cold R f
lasso drawn at the middle of the foot, the mean StO, value and area of position ererences

the lasso are displayed on the black text boxes on the sides. . . . - . - - - Dinh T, Veves A. Microcirculation of the diabetic foot. Curr Pharm Des.
Figure 2: Box plots illustrating the mean StO: values measured at Figure 3: Box plots illustrating the mean StO: values measured at _ 2005;11(18):2301-9. doi: 10.2174/1381612054367328. PMID: 16022669,
M et h @) d S dorsal foot under various positions or stress conditions, along with their plantar foot under various positions or stress conditions, along with their . Andersen CA. Noninvasive assessment of lower extremity hemodynamics in
DATASET differences from baseline values. The blue plots (Group 1) represent differences from baseline values. The blue plots (Group 1) represent individuals with diabetes mellitus. J Vasc Surg. 2010;52(3 Suppl):76S-80S.
« This was a prospective single-site case-controlled single visit e Markers were placed on both the dorsal and plantar images taken via subjects with diabetic peripheral neuropathy (DPN), while the red plots subjects with diabetic peripheral neuropathy (DPN), while the red plots ' ::']?::233\:0'\””5%%;:! X 'giﬁ:ii;'\gi:;ﬁﬁa;' ;agst?:fsgtliTciz ';ear
p ) P _ g_ g SnapshotNIR (Figure 1). The tissue oxygen saturation (StO,) values - : (Group 2) represent subjects without DPN. _ u P '
study comparing the microcirculatory stress response in the - 20 (Group 2) represent subjects without DPN. Diabetes Sci Technol. 2010;4(4):792-798,
-udy comparing the mi {ory Stres ponse from the great toe (1st), 5th toe (5th), and middle of the foot (mid) o | | |
diabetic and non-diabetic foot using near infrared imaging ) i - “Reiter HCJ, Andersen CA. Near-infrared spectroscopy with a provocative
_ . ] . . . . . ' were recorded. A fourth variable mean was calculated by averaging maneuver to detect the presence of severe peripheral arterial disease. J Vasc
« N=20 with 1:1 diabetic to nondiabetic cohort ratio -
—4 ' _ the StO, values from these 3 sites. Thus, 4 StO, values recorded from OBSERVATIONS Surg, Innovations and Techniques. 2024; Volume 10, Issue 6, 101379
 Subjects were >18 and had screening ABIs between 0.8 and STATISTICAL ANALYSIS

e Figure 3 depicts that elevation causes the plantar StO, values to drop from
the baseline values for subjects belonging to both groups. This effect is not
as well clearly observed for the dorsal side in Figure 2.

e Both Figures 2 and 3 depict that there 1sn’t any observable trend in StO,

both dorsal and plantar (2 sides) NIRS images of the right foot of the
subject taken at baseline and after 4 different stresses (elevated,
dependent, heat, and cold) resulted in 40 (=4x2x5) variables to
analyze.

e All variables were analyzed with a multivariate General Linear Model
(GLM) to test for statistically significant difference of the values
between the DPN subjects against controls.

1.3
 All subjects with diabetes must have confirmed DPN based on
the Michigan Neuropathy Screening Instrument (MNSI) and the
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Semmes-Weinstein quofilament test (SWM) | e 4 additional parameters were defined by calculating the difference of ° T_he resu_lts_did not identify any va}riable to be _significantly values from baseline for other stress factors such as dependent, heat or Windy Cole, DPM,CWSP
* The right fpot of all s_ubjects was exposed to various stresses the St0, values from baseline (bs) position to elevated (ele), differentiating between_the diabetic and non-diabetic groups. cold. Kent State University College of Podiatric Medicine
for a duration of 5 minutes to include heat, cold, elevation, dependent (dep), post heat treatment (heat) and post cold treatment e However, some trends in the values were found across the 2 groups of e Figure 3 depicts a higher difference of elevated StO, values from baseline 6000 Rockside Woods Blvd. N

dependency occurring in a controlled clinic environment. (cold) respecti - patients as shown in Figures 2 and 3. in subi ith DPN than subi ithout DPN
) . : pectively (depicted as bs_ele, bs_dep, bs_heat and In subjects wit than subjects without .
- Baseline NIRS images were obtained from the dorsum and bs_cold) resulting in 32 (=4x2x4) additional variables. Independence, OH. 44131 USA

plantar right forefoot of each subject Woundcare@Kkent.edu

« Additionally, dorsal and plantar NIRS images were obtained by
each subject after the 5-minute duration of each stress had
elapsed.

**Special Appreciation for Statistical Analysis**
*NIRS device -SnapshotNIR (Kent Imaging, Calgary, AB, Canada) Debarpan Das, MSc and Najratun N Pinky, PhD
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