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To evaluate the use of real time Raman spectroscopy in margin analysis of head and neck
sguamous cell cancer patients undergoing surgical resection.

Methods oK , B =3 N
12 HNSCC patients (Demographics in Table 1) who are scheduled for transoral surgery (with or / ;

without the DaVinci robot) were accrued with informed consent. Following induction of general Figure 1. Real-time Raman spectroscopy measurement of OSCC Figure 2. Resected OSCC tumor
anesthesia, the oral cavity and oropharynx were exposed using a Crow Davis or Mclvor mouth patient on (&) tumor, and (b) resection margin.

retractor. A miniaturized fiberoptic Raman probe was used to map the intended resection

margins (1.0 to 2 cm) around the tumor; and Raman signals were collected on both the tissue Regugzcc . 4 and D;m A Margin|

margins and main tumor (Fig. 1(a) and (b)). Margins were deemed positive if cancer cells were 1510 fesUe s?tzt;en;i V;’ﬁée tggCLuee t’isesltrjle ol

identified at the specimen mardgin; close if they were within 2-4 mm from the tumor and clear If (tumor n = 35, surgical ne ativegmar o 207

they were 5 mm or more from the tumor edge. These Raman signatures were correlated with 115) were sur’ve egd Jsin gthe minia?urized 3 0

final histopathology following tumor extirpation. For each of the patient, we established a partial- G e R y . J Usina the final £l

least-squares linear-discriminant (PLS-LDA) model and validated using leave-one-tissue site- DETOPLE - raman prope. Lsing e fina g |

out cross-validation (LOOCYV). histopathology results for comparison, a g

mean accuracy of 93.3 % with sensitivity of w2

Table 1. Patients Demographics 94.29 % and specificity of 93.04 % was |

Patient No. |Gender |Age |Locations T stage [N stage |M stage |Pathology Findings achieved (Fig.3). These results Iindicated M
1* M 62 |Base of Tongue T2 N1 MO 016 - SCC, margins clear clear bio-molecular differences between 0 50 1_£m 150 200
2 F 59 |Oral tongue T4a N1 MO SCC, margins clear, previous RT t_he cancer tiS_oSUG and surrounding normal Figure 3. Posterior pr;t;;:)TE:;/ vlot of PLS-LDA-
3 M 53 |Base of Tongue  |T4 N1 MO P16 - SCC, margins clear tissues (margins). LOOCV model for OSCC tumor and margin diagnosis
4 F 44 | Oral tongue T1 NO MO SCC, margins clear
5 M 68 Base of Tongue T2 N1 MO p16+, SCC margins clear Conclusion
6* F 69 |Base of Tongue |T1 NO MO P16- SCC, margins clear, Previous RT We demonstrate that fiberoptic Raman spectroscopy could serve as an intraoperative optical
7 M 45 |Oral tongue T1 NO MO SCC, margins clear, previous RT biopsy technigue for the quick real-time surgical margin assessment. Future work validating this
3 = 35 | Oral tongue T4a N2cC MO SCC, margins close method as an alternative to intra-operative frozen section margin evaluation in head and neck
9 F 75 |Oral tongue T3 N2 MO SCC, margins clear cancer Is underway.
10 M 22 Oral tongue 13 NO MO SCC, margins clear cundin
1 i >/ |Oraltongue L NO MO >CC, marg!ns ceal Thié:j work was supported in part by the Academic Research Fund (AcRF) -Tier 1 (WBS R-397-000-326-114, WBS
12 M 71 |Oral tongue T2 N2b MO SCC, margins clear R-397-000-334-114, WBS R-397-000-371-114, and WBS R-397-000-378-114) from Ministry of Education (MOE), and

* Transoral surgery with DaVinci robot
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