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Abstract 

The alveolar crest is tooth-related, and the tooth extraction causes its horizontal and vertical resorption. 
This poses numerous challenges regarding the masticatory function, speech, and digestion, as well as 
deteriorating the patient’s esthetics, self-esteem, and psychological health. This article aims to evaluate 
the amount of vertical bone resorption following tooth extraction in both socket walls for 3 months using 
cone-beam computed tomography (CBCT). Twenty patients requiring a premolar or molar extraction 
were enrolled in this study (twelve men and eight women, aged 31-65 years). The surgery included 
atraumatic tooth extraction (including root separation in multi-rooted teeth) under infiltration 
anesthesia. The CBCT scans (Planmeca Pro Max 3D) were performed twice, following the extraction and 
3 months after. The comparison of the buccal wall height for 3 months presented a significant bone 
resorption of 3.5 ± 2 mm (t = 8.7, p < 0.0001). For the oral wall, the resorption was 2.1 ± 1 mm (t = 9.3, 
p<0.0001). The estimated correlation between the vertical bone loss of both walls was weak and 
statistically insignificant (Pearson’s ρ = 0.2, p = 0.3). The mean difference between the resorptions was 
statistically significant – 1.4 mm (t = 3; p = 0.005), suggesting that the resorption in the control group 
did not proceed evenly, but was more pronounced in the buccal wall. A weak, statistically insignificant 
correlation was established between the resorption of the buccal and palatal/lingual plates, 
demonstrating that they did not affect each other. 
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Introduction 

The alveolar crest is tooth-related, and the tooth extraction causes its horizontal and vertical 

resorption, leading to significant dimensional alterations if left untreated (1, 2).  The so-called 

“bundle bone” and the periodontal ligaments are resorbed 15 days following tooth loss (3). The 

resorption is an irreversible process that causes vertical crest reduction up to 5 mm and horizontal 

reduction up to 3 mm. This poses numerous challenges regarding the masticatory function, speech, 

and digestion, as well as deteriorating the patient’s esthetics, self-esteem, and psychological health 
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(4-7). The causative factors include afunctional bone atrophy, impaired blood supply, and 

inflammatory response (8). The resorption rate varies individually and is 4 times greater in the 

mandible compared to the maxilla (9, 10). The resorption is more pronounced in the buccal alveolar 

wall than the oral (palatal or lingual) wall, which can be attributed to the difference in their width 

and shape (thinner, sharper, and lacking cancellous bone on the buccal aspect). Dehiscences and 

fenestrations, which are more common in the buccal bone, additionally promote its remodeling 

processes (11-13). 

 

Aim 

 

This article aims to evaluate the amount of vertical bone resorption following tooth extraction in 

both socket walls for 3 months using cone-beam computed tomography (CBCT). 

 

Material and Methods 

 

The research was conducted at the Faculty of Dental Medicine in Medical University – Varna, 

Bulgaria, following ethical approval № 118/ 23/06/22. The registration protocol can be accessed 

on ClinicalTrials.gov (NCT06621498). 

Twenty patients requiring a premolar or molar extraction were enrolled in this study. The inclusion 

criteria consisted of the following: patients aged 18-65 years, requiring an extraction of a posterior 

tooth; good general health; and written informed consent. The exclusion criteria were as follows: 

general and/or local contraindications for oral surgery, the patient’s refusal to sign an informed 

consent, or unwillingness to participate. 

Twelve men and eight women (aged 31-65) participated in the study. The average age was 51 ± 12 

years. 

The surgery was performed by a single oral surgeon (R.Y.) and included atraumatic tooth extraction 

(including root separation in multi-rooted teeth) under infiltration anesthesia with Articaine 4%, 

socket debridement and rinsing. The sockets were sutured using polyamide suturing material 

(5/0). The post-surgical instructions included a soft diet and good oral hygiene. The participants 

were prescribed appropriate antibiotics (Augmentin 1000 mg twice daily for a week/ clindamycin 

300 mg three times a day for 5-7 days/ azithromycin 500 mg once daily for 3 days) according to 

their general health and allergy status, non-steroidal anti-inflammatory drugs, and mouthwash 

containing 0.12% chlorhexidine. 

The CBCT scans (Planmeca Pro Max 3D) were performed twice, following the extraction and 3 

months after. The Planmeca Romexis software was used for analysis of the results. The vertical 

dimensions of both socket walls were measured on paraxial slices in the socket center. The 

measures were taken from the upper border of each wall to some permanent anatomical landmarks 

(maxillary sinus or mandibular canal) (Figure 1). In sockets with preserved inter-radicular septa, 

the measurements were performed both medially and distally, leading to more measurements than 

the extracted teeth. 
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Figure 1. Measurement of the vertical socket heights (A – immediately after the 

extraction, B – after a 3-month healing period) 

 

The results were presented by measures of descriptive statistics and parametric tests (the t-test, the 

Pearson correlation) using IBM SPSS v.25.0 and MS Office Excel 2016. The determined 

significance level was p = 0.05. 

 

Results  

 

The estimated mean height of the buccal wall on the extraction day was 13.4 ± 4.5 mm. The average 

palatal/lingual height was 13.5 ± 4.6 mm. The mean buccal and palatal/lingual heights after 3 

months were 9.9 ± 4.2 mm and 11.5 ± 4.5 mm, respectively.  

The comparison of the buccal wall height for 3 months presented a significant bone resorption of 

3.5 ± 2 mm (t = 8.7, p < 0.0001). For the oral wall, the resorption was 2.1 ± 1 mm (t = 9.3, p<0.0001) 

(Table 1). These results demonstrate that the post-extraction resorption was more pronounced 

buccally. 

 

Table 1. Socket wall height on the day of extraction and after a 3-month healing 

time. 

Height Time 
N 

 
Mean SD 

Mean 

diff. 
SD 

Std. 

Error 

Mean 

95% CI 

t p 

L U 

Buccal Day 0 

24 

13.4 4.5 
3.5 2 0.4 2.6 4.3 8.7 <0.0001 

Day 90 9.9 4.2 

Oral Day 0 13.5 4.6 
2.1 1 0.2 1.6 2.6 9.3 <0.0001 

Day 90 11.5 4.4 
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The bone resorptions of both buccal and palatal/lingual socket plates are graphically presented 

using box plots in Figure 2. 

 

 
Figure 2. Box plots of socket wall heights on day 0 and day 90. 

 

The estimated correlation between the vertical bone loss of both walls was weak and statistically 

insignificant (Pearson’s ρ = 0.2, p = 0.3). 

The mean difference between the resorptions was statistically significant - 1.4 mm (t = 3; p = 

0.005). 

 

Discussion 

 

After tooth extraction, the alveolar bone proper covering the post extraction socket (“bundle bone”) 

is rapidly resorbed (14) due to cellular remodeling, which leads to clinically visible volumetric 

changes of the premolar and molar regions of the alveolar crest with up to 50% loss of width in the 

first year (15). 

CBCT is a suitable tool for three-dimensional measurement and assessment of the alveolar ridge. 

It provides high-resolution images that allow for the assessment of intraoral hard tissues, including 

buccal plate width (16-18). 

In this research, the vertical bone loss in both plates was of a very high statistical and clinical 

significance. In the buccal wall, it was 3.5 ± 2 mm, while in the palatal/lingual wall, it was 2.1 ± 1 

mm. 

This difference in the resorption of the two plates was consistent with the studies of Araujo and 

Lindhe (15). They described volumetric changes in the alveolar crest during the first 8 weeks after 

the extraction of mandibular premolars. The increased osteoclastic activity during this period leads 
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to resorption of the buccal and oral socket walls, with the vertical bone loss being more pronounced 

in the buccal plate. Histological results show that the crestal region of the buccal bone plate consists 

predominantly of alveolar bone proper, while in the lingual plate it is a combination of bundle bone 

and supporting bone (19-21). 

In this study, a statistically significant difference was found between the vertical resorption of the 

plates, with the mean difference between them being 1.4 mm. The conclusion is that the resorption 

did not proceed evenly, but was more pronounced in the buccal wall. 

A weak, statistically insignificant correlation was established between the resorption of the buccal 

and palatal/lingual plates, suggesting that they did not affect each other. 

 Barone et al. (22) reported vertical resorption of 2.1 ± 0.7 mm in the buccal wall and 2.0 ± 0.7 mm 

in the lingual wall. 

Controversially, other authors reported lower resorption values – between 1.67 and 1.74 mm for 

the buccal bone and 1.53 mm for the lingual wall (23-25). 

This study has some limitations, such as the short follow-up period (3 months) and the relatively 

small sample size. Future clinical studies should address these limitations and investigate the main 

factors influencing post-extraction resorption and the possible preventive strategies. 

 

Conclusion 
 

Post-extraction bone resorption is an inevitable phenomenon whose extent and severity depend on 

the individual characteristics, different local and systemic factors. The vertical bone resorption 

found in this study was of a very high statistical and clinical significance for both socket walls; still, 

it was more pronounced in the buccal plate. Future clinical studies should investigate the factors 

influencing post-extraction bone resorption and give some recommendations for prevention and 

treatment. 
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