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Preservation of Pelvic Autonomic Nerve and Improvement of Postoperative Function

Using 1064nm Near-Infrared Raman Spectroscopy
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The objective of this research is to establish a technique to accurately and
objectively recognize autonomic nerves, which are intricately distributed in the pelvic region,
using Raman spectroscopy techniques. In this study, Raman spectroscopy, which can noninvasively and
rapidly identify substances, was validated using fresh tissue samples of autonomic tissue and
surrounding organs (cancer tissue, colon, bladder, prostate, uterus, ovary, and ureter) collected
from surgical specimens, and the Raman spectra of autonomic tissue at 1309 cm-1, 1442 cm-1, and 1658
cm-1, and by using principal component analysis to compare the principal components extracted from
the spectra of each tissue, we successfully discriminated the nerve tissue from the other organs.
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Characteristic Raman shifts that differed between nervous tissue and colon cancer tissue

Raman shift P value AUC 95% CI Sensitivity ~ Specificity Accuracy
1309 em®*  P=0.15 0.544 0.388-0.692 53% 60% 57%
1442 em™ P <001 0.589 0.495-0.674 56% 87% 75%
1658 cm®  P=0.12 0.618 0.468-0.748 56% 58% 57%




4 PC:  principal components
SYSTAT ver. 13 (Systat Software Inc., San Jose, CA, USA)
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The 2 BY PC: principal components
SYSTAT ver. 13 (Systat Software Inc., San
Jose, CA, USA)
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Raman Diagnosis Nervoustissue Non-nervoustissue Total
Nervous tissue 32 0 32
Colon cancer tissue 0 52 52

Sensitivity 100%, specificity 100%, accuracy 100%

Nervous tissue 32 0 32
Normal colon tissue 2 47 49
Sensitivity 100%, specificity 96%, accuracy 98%



88 100%

Raman Diagnosis Nervoustissue Non-nervoustissue Total
Nervous tissue 27 5 32
Bladder 0 9 9

Sensitivity 84%, specificity 100%, accuracy 88%

Nervoustissue 28 4 32
Prostate 0 10 10
Sensitivity 88%, specificity 100%, accuracy 90%

Nervous tissue 31 1 32
Uterus 0 12 12
Sensitivity 97%, specificity 100%, accuracy 98%

Nervoustissue 28 4 32
Ovary 0 9 9
Sensitivity 88%, specificity 100%, accuracy 90%

Nervous tissue 29 3 32
Ureter 1 7 8
Sensitivity 91%, specificity 88%, accuracy 90%
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