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Supplementary Table 1. Comparison of six contemporary guidance documents on vital pulp therapy and deep or extremely deep caries management in permanent teeth.
	Domain
	AAE 2021 [3]
	ESE 2019 [4]
	ESE 2023 [5]
	EFCD-ESE-ORCA 2026 [9]
	AAPD 2025 [6]
	IAPD 2026 [8]

	A. Document characteristics and terminology

	Document type
	Position statement
	Position statement
	S3-level CPG
	S3-level CPG (EFCD, ESE, ORCA, DGZ)
	Clinical practice guideline
	Consensus-based recommendations (Porto Forum)

	Overarching term
	Vital pulp therapy
	Vital pulp treatment
	Vital pulp treatment
	Vital pulp treatment
	Vital pulp therapy
	Vital pulp therapy

	Procedural spectrum
	IPC, DPC, PP, complete pulpotomy
	IPC, DPC, PP, FP
	DPC, PP, FP
	DPC, PP, FP
	IPT, DPC, PP, FP
	IPT, DPC, PP, FP

	Evidence synthesis
	Narrative; no commissioned synthesis
	Narrative; no commissioned synthesis
	Dedicated systematic reviews
	Dedicated systematic reviews
	Systematic review and meta-analysis
	Working-group evidence reviews

	Grading framework
	None (narrative)
	None (narrative)
	AWMF + GRADE
	AWMF + GRADE
	GRADE
	Delphi consensus

	Recommendation strength
	Not graded
	Not graded
	Strong/Weak/Opena
	A strong/B weak/0 opena
	Strong/Conditionalb
	Strong/Conditional/Consensus-based statementc

	Certainty of evidence
	Not rated
	Not rated
	GRADE (high to very low)
	GRADE (high to very low)
	GRADE (high to very low)
	Encoded in strengthc

	Consensus metric
	Not reported
	Not reported
	AWMF thresholdsd
	AWMF thresholdsd
	Not reported
	Delphi >70% agreement (per item)

	B. Diagnostic eligibility and case selection

	Normal pulp/reversible pulpitis
	VPT by exposure and pulp findings
	IPC, DPC, PP, or FP by lesion depth, exposure, pulp status
	Selective/stepwise removal or exposure-based VPT; DPC or pulpotomy after exposure
	DPC or PP/FP after exposure
	IPT, DPC, PP, or FP by clinical conditions and exposure
	IPT, DPC, PP, or FP by lesion depth and exposure

	Symptomatic irreversible pulpitis
	VPT possible after complete removal and direct assessment
	FP possible if inflammation confined to coronal pulp; not yet the treatment of choice
	Root canal treatment or FP may be offered for spontaneous pain
	PP or FP may be performed after non-selective excavation
	Non-selective removal to assess pulp strongly recommended; FP may be preferred over PP
	FP (CSC) recommended as an alternative to root canal treatment in mature teeth and for immature teeth; absence of necrosis required

	Contraindications/treatment limits
	Requires vital tissue on direct visualization
	Vital teeth only; escalate to pulpectomy or root canal treatment if bleeding uncontrolled after FP
	Escalate to root canal treatment if bleeding uncontrolled after pulpotomy
	No formal list; necrotic teeth excluded
	Pulpotomy not recommended when bleeding uncontrolled or infection-related periapical involvement present; feasibility and patient factors may alter treatment
	SIP recommendations require absence of necrosis; feasibility factors may necessitate alternatives

	Root maturity eligibility
	Immature and mature
	Immature and mature
	Both; separate pathways by apical maturity
	Both; evidence often does not distinguish outcomes by root maturity
	Both; maturation did not modify PP/FP success
	Both; distinct recommendations for mature vs. immature SIP

	C. Caries-removal strategy

	Deep caries, normal pulp/RP
	Complete removal before exposure-based VPT to permit direct visualization and pulp assessment
	Selective or stepwise removal; non-selective no longer preferred as default
	No preference; exposure avoidance or VPT after non-selective exposure may be considered
	Selective and stepwise both preferred over non-selective
	Selective removal strongly preferred over non-selective and stepwise
	Selective removal (IPT) for deep but not extremely deep caries

	Extremely deep caries, normal pulp/RP
	No separate pathway; complete removal favored
	No separate pathway; pulp exposure in extremely deep caries considered unavoidable
	No separate preference
	Exposure anticipated; uncertain about better outcome of selective vs. stepwise
	Non-selective removal strongly preferred over selective or stepwise
	Non-selective removal; Selective; management depends on exposure and pulp status

	Symptomatic irreversible pulpitis features
	Complete removal for visualization and treatment selection
	Managed as carious exposure; FP may be considered in selected vital teeth
	No separate caries-removal recommendation; FP versus root canal treatment addressed under case selection
	PP or FP recommended after non-selective excavation when exposure occurs and findings indicate irreversible pulpitis
	Non-selective removal strongly recommended for pulp assessment, especially in cases with spontaneous, nocturnal, or lingering pain
	Non-selective removal and assessment of exposed pulp; VPT selection by pulp status, root maturity, and absence of necrosis

	D. Operative and restorative management

	Isolation and asepsis
	Aseptic technique and magnification (i.e., surgical microscope) when pulp is exposed; rubber dam not explicitly specified
	Rubber dam mandatory and magnification specified
	Enhanced protocol: dental dam, antimicrobial lavage, magnification, suitable biomaterial
	Enhanced protocol: dental dam, antimicrobial lavage, magnification, suitable material
	Rubber dam as the gold standard; magnification may aid pulp assessment
	Dental dam recommended; magnification suggested, especially when pulp is exposed

	Cavity lining (pulp not exposed)
	No discrete recommendation
	HCSC or GIC over residual dentin (framed as pulp protection, not routine lining)
	No discrete recommendation (outside scope)
	Routine lining showed no consistent benefit; not routinely recommended
	GIC, Ca(OH)2, or CSC acceptable for IPT; material choice did not affect outcome
	GIC may be used when pulp is not exposed

	Hemostasis/lavage agent
	NaOCl, dilute to full-strength
	NaOCl 0.5–5% or chlorhexidine 0.2–2%; ferric sulfate cautioned (may obscure bleeding)
	No specific agent; antimicrobial lavage in enhanced protocol
	No specific agent; antimicrobial lavage in enhanced protocol
	NaOCl over saline (concentration not specified)
	No specific agent; hemostasis emphasized

	Hemostasis time threshold
	NaOCl bathing the resected pulp tissue (passive irrigation or soaked cotton pellet) 5–10 min; not an eligibility cutoff
	5 min; if bleeding persists, remove more tissue; escalate to pulpectomy or root canal treatment if uncontrolled after FP
	No fixed threshold; judged on bleeding and tissue condition
	No fixed threshold; hemostasis achievability as intraoperative indicator
	6 min for PP/FP
	No fixed threshold; hemostasis described as clinically and pragmatically important

	Preferred material on exposed pulp
	CSCs (including MTA); Ca(OH)2, GIC, resin-based have lower, more variable outcomes
	HCSC for DPC/PP/FP; resin/bonding agents cautioned against on direct pulp contact
	HCSC in enhanced protocol
	HCSC preferred over Ca(OH)2 in normal/reversible pulpitis
	CSC preferred over Ca(OH)2 for DPC; CSC recommended for PP/FP; nonstaining CSC in esthetic areas
	CSCs recommended

	Definitive restoration
	Immediate durable restoration; may serve as foundation for later cuspal coverage
	Immediate restoration after biomaterial, under rubber dam; type not specified
	Durable coronal seal emphasized; type not specified
	Addressed within caries-removal workflows; no separate type recommendation
	Well-sealed restoration, preferably same visit; optimal type/timing undetermined
	Well-sealed restoration emphasized; type not specified

	E. Outcomes and follow-up

	Outcome framework
	Preserve pulp vitality/function; mineralized-tissue formation
	Clinical/radiographic healing and continued root development; sensibility cautious after FP
	Tooth survival the most critical outcome; also clinical, radiographic, patient-reported, intervention outcomes
	Tooth survival the most critical outcome; reviews include clinical and radiographic outcomes
	Combined clinical and radiographic success
	Narrative; no consolidated outcome hierarchy

	Operational success criteria
	No consolidated definition
	No pain, apical periodontitis, or internal resorption; continued root formation (immature); sensibility may be absent after FP or extensive restoration
	No consolidated operational definition
	Supporting review: absence of symptoms and radiographic pathology
	Absence of pain, signs/symptoms of infection, and radiographic pathology
	No consolidated definition

	Clinical follow-up schedule
	Not specified
	6 and 12 months, then annual up to 4 more years
	Prolonged monitoring; extend if healing uncertain; no fixed schedule
	No recall schedule (PICOTS durations are evidence-eligibility, not recall)
	No schedule in the permanent-tooth CPG
	Long-term recall and radiographic review; no fixed interval


aAWMF grades, wording and interpretation. The two S3 guidelines express the same three grades with slightly different wording: ESE 2023 [5] uses strong (“we recommend to”), weak (“we suggest to”), and open (“we do not know or may be considered”); EFCD-ESE-ORCA 2026 [9] labels them A strong (“we recommend”), B weak (“we suggest”), and 0 open (“may be considered”). Interpretation is common to both: strong, the option applies to most patients and should generally be followed as the standard approach; weak, the majority would choose the option but many would not, so the appropriate choice varies by patient and shared decision-making is warranted; open, the evidence is insufficient to recommend for or against, and the option may be considered pending further evidence.
bAAPD 2025 [6] strength follows standard GRADE: strong indicates the desirable effects clearly outweigh the undesirable effects and the intervention should be applied as the standard approach for most patients; conditional indicates a less certain balance that may change as evidence emerges, for which the appropriate choice varies by patient and shared decision-making is expected.
cIn IAPD 2026 [8], all permanent-tooth items used here are consensus-based recommendations; where high-quality evidence is lacking, items are issued instead as consensus-based statements (expert-derived best practice where evidence is limited or unavailable). The strength label reflects strength of supporting evidence, not strength of recommendation in the GRADE sense: strong (randomized controlled trials, systematic reviews, or clinical practice guidelines), applied as the standard approach; conditional (observational studies), which may change as new evidence emerges and calls for evaluation of individual circumstances and consideration of alternatives. It is therefore not directly equivalent to the strong/conditional grades in AAPD 2025 or the AWMF grades in the two S3 guidelines.
dAWMF consensus thresholds: strong consensus >95%, consensus >75% to ≤95%, majority agreement >50% to ≤75%, no majority agreement ≤50%.
Notes: Table entries are concise author-generated summaries of each document’s position on the row topic. Grades of recommendation, levels of certainty, and consensus metrics are shown only in Panel A, where the differing systems (GRADE, AWMF, Delphi) are set side by side; because these systems encode different things, they are not directly comparable across organizations. In Panels B to E these formal ratings are deliberately omitted; wording such as “strongly recommended”, “may be considered”, or “not recommended” conveys the firmness of each position in plain language rather than a source-specific grade. The grade, level of certainty, and consensus attached to each individual recommendation, together with the supporting figures (success rates, effect estimates, sample sizes, and follow-up durations), are reported in full in the corresponding sections of the main text. “No discrete/consolidated recommendation” indicates the authors did not identify a specific recommendation on that topic and should not be read as endorsement or contraindication.
Abbreviations: AAE, American Association of Endodontists; AAPD, American Academy of Pediatric Dentistry; AWMF, German Association of the Scientific Medical Societies (Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften; the source documents cite its Standing Guidelines Commission); Ca(OH)2, calcium hydroxide; CPG, clinical practice guideline; CSC, calcium silicate cement; DGZ, German Society of Conservative Dentistry; DPC, direct pulp capping; EFCD, European Federation of Conservative Dentistry; ESE, European Society of Endodontology; FP, full pulpotomy; GIC, glass ionomer cement; GRADE, Grading of Recommendations Assessment, Development and Evaluation; HCSC, hydraulic calcium silicate cement; IAPD, International Association of Paediatric Dentistry; IPC, indirect pulp capping; IPT, indirect pulp treatment; MTA, mineral trioxide aggregate; NaOCl, sodium hypochlorite; ORCA, European Organisation for Caries Research; PICOTS, Population, Intervention, Comparison, Outcome, Time, Setting; PP, partial pulpotomy; RP, reversible pulpitis; SIP, symptomatic irreversible pulpitis; VPT, vital pulp therapy.
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