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A clinical classification system proposed by Lekholm and Zarb in 1985 categorized the ideal jaw 

anatomy (jaw shape and quality) for an implant placement, later becoming a widely used 

method to standardize the treatment planning. 

Implant treatment planning in modern dentistry involves the use of CBCT which acknowledges 

the anatomic variations and risk factors important for risk assessment with implant therapy. 

The Lekholm and Zarb classification system grades the alveolar 

bone shape (top) and bone quality (bottom) as depicted. 

The objective of this study is to compare this classification system to a CBCT based 

radiographic evaluation using Cone Beam CT and determine the degree of equality between 

the two methods.

1.A systematic review of the literature was conducted to identify several radiologic classifications that resemble 

the original clinical classification system (Lekholm and Zarb) or represent a modification of the system.

2.A total of 100 de-identified CBCT scans with multiple edentulous sites were acquired. Invivo-6, a CBCT 

reconstruction program was used to retrospectively evaluate the bone quality, quantity, and other relevant 

anatomical features. 

3.A temporary radiographic classification system was developed to accompany the assessment of bone shape 

and quality (to determine the degree of variance from the original Lekholm and Zarb classification).

4.The edentulous sites were compared to the Lekholm and Zarb classification to determine the quality of bone 

at each edentulous site and the degree of match between both the evaluations.

Primary results: Comparing the Lekholm and Zarb classification with the radiologic evaluation, It was 

concluded that all 4 quadrants (maxilla and mandible, anterior and posterior) with the exception of 

maxillary anterior contained a variation of bone quality than proposed by the Lekholm and Zarb

classification system (Table 1). Radiographs in Figure 1 and Figure 2 demonstrate the corresponding 

shapes and quality, respectively. 

Inter-Operator and Intra-operator rating:-

The validity of the results as evaluated by the inter-operator and the intra-operator reliability shows 

an average of 37.85% agreement between the two operators (Board certified OMF Radiologist and 

Dental Student) and 59.94% agreement between two trials (Dental Student). The largest Inter-

operator and Intra-operator agreement was observed in the Mandibular Anterior quadrant (56% and 

68%, respectively). Conversely, smallest Inter-operator agreement was observed in the Maxillary 

Anterior quadrant (30%) and Intra-operator agreement in the Maxillary Posterior quadrant 

(52.58%).
Table 1.

Figure 1: Major bone shapes in the respective 
quadrants. Maxillary Anterior: A, Maxillary 
Posterior: B, Mandibular Anterior: A, Mandibular 
Posterior: A

Figure 2: Major bone quality in 
the respective quadrants. 
Maxillary Anterior: 3, Maxillary 
Posterior: 3b, Mandibular 
Anterior: 2c, Mandibular 
Posterior: 2b

Figure 5. A visual depiction of the 

Inter-operator and the Intra-

operator reliability for the overall 

assessment of the validity of the 

results concluded in Table 1.

Lekholm and Zarb classification is an illustrative depiction and is challenging to establish a good 

match to cross sectional CBCT images. The classification is subjective and can lead to varying 

interpretations of bone quality. Therefore, the development of a radiologically equivalent scale for 

assessing the bone quality relative to the implant treatment planning is imperative towards ensuring 

the success of dental implants
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