Supplementary No. 3
Reference Standard and Per-Vignette Evidence Anchors

This file gives the benchmark against which the blinded evaluators scored each platform response. For every vignette it states the expected evidence-based laser approach (the “ideal-answer” direction, including key parameters where well established) and the anchor reference(s) to check against, keyed to the Master Reference List below. A response that contradicts the expected direction, invents parameters, or omits a safety threshold loses marks on the relevant parameter.
Calibration notes for evaluators
•  Thermal safety threshold: an intrapulpal temperature rise of ≥ 5.5-5.6 C is the accepted threshold for irreversible pulp damage (Zach & Cohen). Any protocol that ignores cooling or risks exceeding this loses Safety marks.
•  Ocular safety: wavelength-specific protective eyewear for patient, operator, and team is mandatory for every laser procedure; its omission is a Safety deduction.
•  Adjunctive, not superior: for several scenarios the honest evidence-based answer is that the laser is adjunctive or not superior to the conventional approach. Confidently claiming superiority where the evidence does not support it is an Accuracy/Hallucination problem, not a strength.
•  Parameter ranges are evidence-derived reference points, not rigid cut-offs; clinically reasonable values consistent with the cited sources score full marks.
Category A - Periodontal / Surgical
	#
	Expected evidence-based approach & key parameters (reference standard)
	Anchor refs

	1
	Diode (810–980 nm) as an adjunct to SRP. Evidence is mixed: meta-analyses show at most a small adjunctive PD/BOP benefit, mainly in deeper/residual pockets, and it is NOT a substitute for SRP. Typical reported parameters: 810–980 nm, ~0.8–2.5 W, 10–60 Hz, 300 µm–1 mm fiber. A strong answer is appropriately cautious about magnitude of benefit.
	5, 6, 7, 2

	2
	Antimicrobial photodynamic therapy: photosensitizer (methylene/toluidine blue) with ~660–670 nm low-level diode light, after mechanical debridement. Evidence supports a modest adjunctive BOP/PD improvement at residual pockets; advantage is avoidance of antibiotic resistance. Single vs repeated applications both described.
	8, 9, 2

	3
	Er:YAG is the best-evidenced laser for implant-surface decontamination (water absorption, debris/biofilm removal without surface damage); diode/CO2 are adjunctive for soft tissue only. Evidence is heterogeneous/inconclusive with no standardized protocol; effect on bone is modest. Should preserve re-osseointegration potential and integrate with surgical access + regeneration.
	11, 12, 13, 2

	4
	Laser frenectomy is appropriate; both diode and CO2 give less intra-operative bleeding, often suture-free, with comparable long-term healing vs scalpel; CO2 strongly water-absorbed for precise soft-tissue ablation. Must couple with orthodontic space closure for the diastema. Diode ~1.5–3 W (contact, initiated tip); CO2 continuous/pulsed low watts.
	14, 15

	5
	Laser depigmentation is effective and safe; Er:YAG, diode, CO2, and Nd:YAG all described. Mechanism = ablation/removal of melanin-containing epithelium. A correct answer must mention that repigmentation can recur over months to years. Fitzpatrick IV implies higher melanin load/recurrence.
	16, 30

	6
	Soft-tissue laser gingivectomy/gingivoplasty is appropriate when no osseous recontouring is needed (here the crest is >1 mm from CEJ). Diode/Er:YAG/CO2 acceptable; must respect biologic width / not violate the supracrestal attachment. Rapid hemostasis and minimal downtime are advantages; if bone were involved, a flap is required.
	2, 30

	7
	Photobiomodulation to support healing/reduce pain: red/near-infrared (~630–680 nm and ~780–830 nm), low energy density (commonly ~2–6 J/cm2 per point), non-ablative, repeated over early healing days. Benefit is modest; PBM dosimetry should follow recognized protocols.
	4, 30

	8
	Diode adjunct (or aPDT) in poorly controlled T2DM: adjunctive use may add a small periodontal benefit; aPDT meta-analysis in T2DM shows modest PD/CAL gains. Evidence for a meaningful glycemic (HbA1c) effect is weak — a strong answer avoids over-claiming metabolic benefit. SRP remains primary.
	10, 2, 6


Category B - Endodontic
	#
	Expected evidence-based approach & key parameters (reference standard)
	Anchor refs

	9
	Laser-activated disinfection (Er,Cr:YSGG or Er:YAG LAI; Nd:YAG also used) as an adjunct to — not a replacement for — NaOCl irrigation. Improves bacterial reduction against E. faecalis and biofilm beyond conventional irrigation. Er,Cr:YSGG illustrative settings ~0.75–1.5 W, ~20–40 Hz with water; chemo-mechanical prep + NaOCl remain the backbone.
	17, 32

	10
	PIPS/SWEEPS with an Er:YAG laser (2940 nm) at sub-ablative energy (~20–50 mJ, ~10–15 Hz, tip in the coronal reservoir, no/low water) generates photoacoustic streaming that drives irrigant into isthmuses/MB2 and uninstrumented spaces; superior penetration vs needle/ultrasonic activation. Used with NaOCl/EDTA exchange.
	17

	11
	In retreatment of refractory apical periodontitis, adjunctive laser disinfection (Er:YAG LAI/PIPS or diode) after chemo-mechanical retreatment further reduces residual bacterial load; find/treat any missed canal. Adjunct only; prognosis depends on coronal seal and anatomy.
	17, 31

	12
	Diode (810–980 nm) as a FINAL adjunctive disinfection step after chemo-mechanical prep + NaOCl: RCT/retrospective evidence shows added intracanal bacterial reduction; must use modest power and continuous fiber movement to limit apical heat; adjunct only, does not replace NaOCl. Typical ~1–2 W, repeated short passes; check apical temperature safety.
	31, 32, 17

	13
	Endodontic aPDT (photosensitizer e.g. methylene blue + ~660 nm low-power diode) as an adjunct to chemo-mechanical disinfection: singlet-oxygen bactericidal action without inducing resistance; evidence shows added bacterial reduction versus irrigation alone, useful for residual/resistant flora. Adjunct only; does not replace NaOCl/instrumentation.
	17, 31

	14
	Laser-assisted full pulpotomy/VPT in a mature molar with reversible-to-early-irreversible pulpitis: correct case selection is the key determinant of success. Laser (Er:YAG, Nd:YAG, or diode/PBM) used for stump disinfection/hemostasis WITHOUT exceeding pulpal thermal threshold, then calcium-silicate (e.g., MTA/Biodentine). Reasonable success when diagnosis is accurate.
	18, 19

	15
	Direct pulp capping after small carious exposure with controllable bleeding: brief low-energy laser irradiation for decontamination/hemostasis (avoid thermal pulp injury), then calcium-silicate cement and definitive seal. Adjunctive; success depends on exposure size, hemostasis, and seal.
	18, 19

	16
	Final-step laser disinfection (Er,Cr:YSGG/Er:YAG LAI or diode) after chemo-mechanical prep enhances smear-layer removal and deepens tubule disinfection vs irrigation alone; must control apical heat transmission (cooling, sub-ablative settings). Adjunct to the EDTA/NaOCl sequence.
	17, 32


Category C- Restorative / Prosthetic
	#
	Expected evidence-based approach & key parameters (reference standard)
	Anchor refs

	17
	Er:YAG (2940 nm) caries removal/cavity prep is evidence-supported and minimally invasive via selective ablation of demineralized tissue with water spray; often reduces need for local anesthesia (advantageous for an anxious patient). Illustrative: ~200–350 mJ, ~10–20 Hz with water for dentin. WFLD consensus supports selective laser caries removal.
	1, 24

	18
	CRITICAL ACCURACY CHECK: Er:YAG conditioning alone produces LOWER bond strength than phosphoric-acid etching and does NOT replace acid etching; acid etch (and bur+acid) is superior, and laser+acid rarely exceeds acid alone. A response claiming laser etching is superior to acid etch is INCORRECT and should lose Accuracy/Hallucination marks. Mechanism: irregular ablated surface with subsurface fissuring.
	24, 25

	19
	Nd:YAG (1064 nm) for dentinal hypersensitivity: mechanism = melting/recrystallization occluding/narrowing dentinal tubules plus a neural analgesic effect; meta-analysis of near-infrared lasers shows efficacy. Use low power (~1–2 W) with care to avoid pulpal thermal injury; relief is durable but may need repeat sessions. Combining with desensitizers can improve results.
	20, 21

	20
	Laser/light-activated whitening: systematic-review evidence shows light/laser activation adds little to no clinically meaningful long-term benefit over peroxide gel alone. The key safety point is intrapulpal temperature: keep the rise <5.5–5.6 C (depends on wavelength/power/time). Manage post-whitening sensitivity. A strong answer is skeptical of “laser-whitening superiority” marketing claims.
	22, 23

	21
	Diode laser troughing for crown impression: effective for atraumatic margin exposure and hemostasis (good when the margin is supracrestal and biologic width intact, as here). Must avoid bone contact and damage to the prepared margin; over-aggressive use risks recession. Comparable to cord/paste with better bleeding control. Diode ~0.8–1.5 W.
	2, 30

	22
	Er:YAG (2940 nm) debonding of an intact ceramic veneer: laser transmits through the ceramic and ablates the resin cement (photothermal/photoablative), enabling removal while preserving tooth and often the veneer. Illustrative: ~1.5–5.4 W (150–540 mJ), ~10–20 Hz; non-contact scanning; intrapulpal rise stays <5.5 C; faster than grinding. Failures are typically cohesive in cement.
	27, 28

	23
	Laser-fluorescence (DIAGNOdent): reasonable sensitivity but lower specificity for occlusal caries, so it is an ADJUNCT to visual-tactile exam, not a standalone diagnostic; over-reliance risks false positives and over-treatment of non-cavitated lesions. Decision here should favor preventive/monitoring management for non-cavitated fissures. Cite reported sensitivity/specificity from meta-analysis.
	26, 1

	24
	Pediatric MIH: laser has an adjunctive role — PBM/laser desensitization for hypersensitivity and Er:YAG for conservative cavity prep; anesthesia is notoriously difficult in MIH and lasers may reduce that need. Evidence is limited; pediatric-specific safety (eye protection, low settings, behavior management) is essential. Not a stand-alone cure.
	29, 1


All 24 vignettes are anchored to consensus documents or systematic-review/meta-analysis-level evidence. Guideline/consensus documents (sources 1-4) take precedence; sources 5-32 are systematic reviews, meta-analyses, or key primary studies. The authors verified each citation during vignette finalization and may add procedure-specific sources.
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