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ABSTRACT 
 

Accurate periodontal diagnosis hinges on the consistent interpretation of clinical parameters. However, commonly used terms like 

"clinical attachment level" (CAL) and "clinical attachment loss" are frequently conflated—serving dual roles as anatomical 

landmarks and markers of disease progression—which can create diagnostic confusion, hinder communication, and complicate 

clinical documentation. This narrative review proposes a clarified and structured framework introducing three distinct and purpose-

driven terms: Attachment Level (A-LEVEL) to denote the anatomical location of connective tissue attachment; Attachment Loss (A-

LOSS) to represent the extent of periodontal tissue destruction; and Attachment Gain (A-GAIN) to quantify therapeutic 

improvements. These redefinitions are supported by simplified, clinically applicable formulas, such as A-LOSS = (PD – OSD) + 

GR, to enhance diagnostic precision across various periodontal conditions. Additionally, the article discusses challenges in 

diagnosing pseudo pockets, isolated gingival recession, and concealed attachment loss. Novel indices—Tissue Proportion Damage 

Score (TPDS), Recession Origin Index (ROI), and Net Attachment Change (NAC) are introduced to improve diagnostic 

interpretation, treatment planning, and monitoring outcomes. By refining foundational terminology and introducing structured 

measurement tools, this framework promotes greater diagnostic clarity, facilitates uniform periodontal charting, enhances teaching 

and clinical training, and may also support standardized documentation in electronic health records and research settings—

ultimately contributing to improved patient care. 
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Periodontal diseases are chronic inflammatory conditions with 
multifactorial origins, leading to the progressive breakdown of 
tooth-supporting structures including the gingiva, periodontal 
ligament, cementum, and alveolar bone [1]. Accurate diagnosis 
and classification of periodontal conditions rely heavily on 
clinical parameters such as probing depth (PD), gingival 
recession (GR), and clinical attachment level (CAL). Despite 
their central role in evaluation, significant ambiguity surrounds 
the terminology—particularly the term CAL. Clinicians, students, 
and researchers often use CAL to describe both a specific 
anatomical reference point and the degree of periodontal 
breakdown, leading to inconsistencies in diagnosis and data 
interpretation [2,3]. 
RATIONALE FOR CLARIFYING TERMINOLOGY 
Historical Evolution of CAL Measurement 
The traditional method for assessing attachment loss originates 
from Ramfjord’s protocol, which emphasized measurement from 

the cemento-enamel junction (CEJ), a stable and reproducible 
anatomical landmark [4]. Although this remains a widely 
accepted gold standard due to the CEJ’s constancy across 
clinical conditions, its application can be limited in real-world 
practice due to anatomical and pathological challenges. 
Challenges in CEJ Identification 
Despite being a fixed structure, the CEJ can often be difficult to 
detect clinically. Its visibility may be compromised by factors 
such as subgingival restorations, cervical abrasions, tooth wear, 
calculus accumulation, or soft tissue swelling due to 
inflammation [5,6]. When CEJ identification is unclear, CAL 
measurements become unreliable, increasing the risk of 
diagnostic errors and inaccurate disease staging. 
LIMITATIONS OF USING PROBING DEPTH ALONE 
Pseudo Pockets and Overestimated Attachment 
Probing depth reflects the distance from the gingival margin to 
the base of the sulcus or pocket. However, the gingival margin is 
not a fixed reference and can vary considerably, especially in 
inflammatory conditions. In cases of gingival enlargement or 
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pseudo pockets, PD values may appear deep despite an intact 
attachment, leading to false impressions of disease severity [7]. 
Recession Without Pocketing 
On the other hand, gingival recession in the absence of 
pocketing can produce deceptively shallow PD values. This can 
mask significant attachment loss. For instance, a site with 4 mm 
of recession and a 2 mm PD has in fact lost 6 mm of attachment, 
yet the PD alone would not reveal this extent of tissue 
destruction. 

TOWARD A REFINED TERMINOLOGICAL FRAMEWORK 
A-LEVEL: Redefining the Anatomical Point of Attachment 
To eliminate confusion, we propose using the term Attachment 
Level (A-LEVEL) to refer exclusively to the anatomical location 
of the epithelial attachment on the tooth surface. This replaces 
the ambiguous use of "clinical attachment level" when referring 
to anatomy rather than measurement. In a healthy 
periodontium, A-LEVEL corresponds to the CEJ [8]. 

 
Figure 1: Probing depth screens the periodontal tissues’ 
status. (a): Healthy tissues due to a probing depth of less than 
3mm. (b): Diseased tissues (i.e., periodontitis) due to a 
probing depth of more than 3mm. 
A-LOSS: Quantifying Attachment Loss 
Attachment Loss (A-LOSS) is defined as the distance from the 
CEJ (A-LEVEL in a healthy state) to the base of the periodontal 

pocket or the apical extent of epithelial attachment. It 
integrates both PD and GR: 

      A-LOSS = PD + GR 
In cases with no visible recession, where original sulcus depth 
(OSD) is estimated to be within 1–3 mm: 
A-LOSS = (PD – OSD) + GR 

    This formula improves diagnostic standardization across different 
clinical presentations [9]. 

 

     
Figure 2: Diagram of A-LOSS calculations with and without 
visible gingival recession. 
A-GAIN: Measuring Periodontal Healing 
Attachment Gain (A-GAIN) is proposed as a distinct term to 
measure the difference in A-LEVEL before and after periodontal 
therapy. It reflects regenerative outcomes: 

     A-GAIN = A-LEVEL (pre-treatment) – A-LEVEL (post-treatment) 

The usage of A-GAIN is especially relevant in regenerative or 
surgical clinical trials evaluating tissue regeneration. 
A-GAIN (Attachment Gain) 
A-GAIN refers to the recovery or improvement in periodontal 
attachment following treatment. It is calculated by comparing 
pre- and post-treatment A-LEVEL values: 
A-GAIN = A-LEVEL (Pre-Tx) – A-LEVEL (Post-Tx) [10] 
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Figure 3: Pre- and post-treatment A-LEVEL comparison 
showing clinical A-GAIN. 
DIFFERENTIATING PATHOLOGICAL VS NON-PATHOLOGICAL 
LOSS 
It is critical to distinguish: 

Pathological A-LOSS: Caused by periodontitis, accompanied by 
inflammation, bleeding on probing, and bone loss [11,12]. 
Non-pathological A-LOSS: Associated with trauma (e.g., over-
brushing), orthodontic movement, or aging typically without 
pocketing or inflammation [13,14]. 
CLINICAL SCENARIOS AND APPLICATION 

Scenario PD (mm) GR (mm) Formula A-LOSS (mm) 

Healthy 2 0 Not applicable 0 

Recession only 2 3 A-LOSS = PD + GR 5 

True pocket 5 0 A-LOSS = PD – OSD 3 

Pocket + Recession 5 2 A-LOSS = [PD – OSD] + GR 5 

 
 

 
Figure 4: Examples of clinical A-LOSS calculations for different 
diagnostic contexts. 
ADVANCED FORMULAE FOR CLINICAL REFINEMENT 
To facilitate more nuanced diagnosis, the following indices are 
proposed: 
Net Attachment Change (NAC):NAC = A-GAIN – A-LOSS [15] 

True Pocket Diagnosis Score (TPDS): TPDS = A-LOSS / PD→ 
TPDS < 0.5 indicates pseudo-pocket [16] 

Recession-Only Index (ROI): ROI = GR / A-LOSS→ ROI = 1: loss 
due entirely to recession 

Corrected Severity Index (CSI): CSI = (PD – OSD) / A-LOSS 
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Figure 5: Flowchart demonstrating use of NAC, TPDS, ROI, and 
CSI. 
EDUCATIONAL SIGNIFICANCE 
Redefining these terms offers several advantages: 
Academic clarity: Improves periodontal education for 
undergraduates [17]. 

Charting accuracy: Enables better electronic health records and 
audits [18]. 
Outcome tracking: Quantifies healing post-therapy (e.g., flap or 
regenerative surgery) [19,20]. 
Public health implications: Better differentiation helps target 
prevention programs [21–23]. 

 

 
Figure 6: Decision tree for applying A-LEVEL, A-LOSS, and A-GAIN in clinical settings. 
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This framework resolves CAL ambiguity, preventing 
misclassification in cases of pseudo pockets or isolated 
recession. It offers a structured, formula-based approach that 
enhances reliability in clinical research, improves electronic 
periodontal charting, and supports teaching accuracy. The NAC, 
TPDS, and ROI indices provide nuanced insight into disease 
mechanisms and healing dynamics, while the CSI aids in severity 
grading. 

Integrating the concepts of A-LEVEL, A-LOSS, and A-GAIN into 
routine periodontal diagnostic protocols addresses long-standing 
ambiguities in clinical terminology. This structured framework—
supported by simplified formulas and diagnostic tools—not only 
enhances diagnostic precision but also strengthens evidence-
based treatment planning and academic instruction. Its adoption 
holds particular significance for periodontal education in India, 
facilitating alignment with global diagnostic standards and 
promoting greater integration with international research 
frameworks [24,25]. 
CLINICAL SIGNIFICANCE 
✓ Clearly distinguishes anatomical attachment points from 

clinical measurements, reducing interpretational ambiguity. 
✓ Minimizes diagnostic errors caused by pseudo pockets or 

isolated gingival recession. 
✓ Supports standardized, accurate documentation within 

electronic periodontal charting systems. 
✓ Enhances consistency in clinical research protocols and 

academic publications across institutions. 
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