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ABSTRACT
Background: Third molar impaction is a prevalent dental condition with varying clinical presentations 

across populations. This retrospective study evaluated radiographic predictors and treatment outcomes of 
third molar impactions among adults in Saudi Arabia. 

Materials and methods: A total of 791 panoramic radiographs obtained from patients referred to the 
Oral and Maxillofacial Surgery units at Dammam Medical Complex and Riyadh Elm University Hospital 
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INTRODUCTION

Tooth impaction is a common develop-
mental anomaly that occurs when a 
tooth fails to erupt into its correct posi-
tion due to obstruction by adjacent 
teeth, bone, or soft tissues (1, 2). Among 

all teeth, third molars are the most frequently im-
pacted, with a global prevalence estimated at 
approximately 24% (5). The prevalence varies 
widely across populations and is influenced by 
ethnicity, genetic background, environmental 
factors, and dietary habits. For example, studies 
have reported frequencies of 26.04% in the 
Delhi-NCR population (6), 54.3% in a neighbo
ring Arab country (7), and relatively lower rates 
of 19.6%, 18.76%, and 16.5% in the Arab-Israeli 
region, the Asir region, and the Najran region of 
Saudi Arabia, respectively (2, 7, 8).

Although many impacted third molars remain 
asymptomatic and are often identified inciden-
tally on radiographs (9), their presence can lead to 
pain, pericoronitis, cyst formation, or resorption 
of adjacent roots. Several regional studies have 
explored impaction patterns within Saudi Arabia. 
Level A depth impactions were reported in 46.6% 
of cases, while mesioangular impactions accoun
ted for 40.8% (2). Other investigations showed 
that vertical impaction was the most common in 
Makkah (37.6%), Asir (52%), and Al Qassim (37%) 
(10, 11). On a global scale, a systematic review 
and meta-analysis demonstrated that mandibu-
lar third molar impactions are significantly more 

frequent than maxillary impactions, with odds 
57.6% higher (5). The same study reported me-
sioangular impaction as the most prevalent type 
worldwide (41.2%), followed by vertical (25.6%), 
distoangular (12.2%) and horizontal (11.1%) 
orientations (5).

Despite these reports, data from Saudi Arabia 
remain limited to specific regions and compre-
hensive national estimates are scarce (3). The 
Oral and Maxillofacial Surgery Department at 
Dammam Medical Complex the largest Ministry 
of Health dental center in the Eastern Province 
manages a substantial number of third molar 
cases, while Riyadh Elm University Hospital, the 
largest private university hospital in Riyadh, also 
treats many patients requiring third molar evalu-
ation and extraction. Therefore, this study aimed 
to investigate the radiographic patterns and pre-
dictive factors of third molar impactions among 
adults in Saudi Arabia, with emphasis on their 
prevalence, severity and clinical significance. q

MATERIAL AND METHODS

Patients and radiographic assessment
This retrospective study included patients in 

Saudi Arabia who presented to the Oral and 
Maxillofacial Surgery units at the Dental Specia
lized Centre in Dammam Medical Complex and 
Riyadh Elm University Hospital between January 
2018 and December 2022 (4). Ethical approval 
was obtained from the institutional review board 
(IRB No. DEN-12). All residents of the Eastern 

between 2018 and 2022 were analyzed. The angulation and level of impaction were assessed using the Pell 
and Gregory classification system. Statistical analyses, including logistic regression and chi-square tests, 
were performed to identify significant predictors of extraction.

Results: The study cohort had a mean age of 35.3 ± 11.8 years, with females representing 53.1% of cases. 
Vertical impaction was the most common type (49.3%), followed by mesioangular (27.7%) and horizontal 
(14.8%). Tooth #48 (mandibular right third molar) was the most frequently extracted (43.7%), followed 
by tooth #18 (33.3%) and tooth #28 (31.6%). Logistic regression revealed that age 31–45 years, referral 
for extraction based on radiographic evaluation, impaction of tooth #48, Pell and Gregory Class II and 
Position B were significant predictors of extraction (p < 0.05).

Conclusion: Overall, 36.7% of cases required surgical extraction, whereas 63.3% were managed 
conservatively with periodic follow-up. These findings underscore the clinical value of early radiographic 
evaluation and individualized treatment planning to minimize complications associated with third molar 
impactions.

Keywords: third molar, impaction, radiography, extraction, Saudi Arabia. 
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and Central Provinces during the study period 
were considered eligible, irrespective of age, 
gender, or nationality. Patients were referred to 
the Oral and Maxillofacial Surgery units for rea-
sons including pain, pericoronitis, food impac-
tion, swelling, suspected caries involving the se
cond molar, periodontal breakdown adjacent to 
the third molar, cystic changes, orthodontic as-
sessment of space limitations, or incidental ra-
diographic findings requiring specialist evalua-
tion.

Extraction was recommended when at least 
one of the following criteria was met: recurrent 
or persistent pericoronitis; caries or periodontal 
compromise affecting the second molar; patho-
logical radiographic findings (cysts, root resorp-
tion, radiolucencies); difficulty cleaning leading 
to recurrent food impaction; orthodontic or 
prosthetic treatment requiring removal; unfavo
rable angulation increasing future risk of disease; 
patient-reported symptoms interfering with func-
tion.
Asymptomatic and radiographically stable teeth 
were managed conservatively.

Inclusion criteria required the presence of at 
least one impacted third molar in either jaw. Pa-
tients were excluded if they had a history of 
maxillofacial trauma, previous third molar extrac
tion or pathology, incomplete clinical or radio-
logical records, incomplete root formation, me
tabolic disorders, cleft lip and palate, systemic 
diseases, craniofacial anomalies, or syndromes 
such as achondroplasia, progeria, oxycephaly, or 
cleidocranial dysostosis (6, 8, 12). 

Digital panoramic and lateral cephalometric 
radiographs were obtained using a J. MORITA 
2D Veraviewepocs® unit (MFG Corp., Kyoto, 
Japan) operated at 65–90 kV and 5–10 mA. Ad-
ditional bite-wing radiographs were acquired to 
assess developmental anomalies and impaction 
patterns, consistent with previous radiographic 
protocols (7, 13).

The depth and position of impactions were 
classified using the Pell and Gregory system 
(3, 4). Position A was defined when the occlusal 
plane of the impacted mandibular third molar 
was above the crown of the adjacent tooth; posi-
tion B when the occlusal plane was between the 
cervical line and the occlusal plane of the man-
dibular second molar; and position C when the 
cervical line of the mandibular second molar was 

above the occlusal surface of the impacted third 
molar.

Impaction angulation was categorized as me-
sioangular, vertical, distoangular, or horizontal, 
following widely adopted classification criteria 
(5, 6). Demographic variables collected included 
age, gender, nationality and impaction location 
(mandibular or maxillary). All radiographs were 
independently assessed by three calibrated ge
neral dentists, and intra- and inter-observer reli-
ability checks were performed to ensure dia
gnostic consistency (11, 14).

Sample size
Data were analysed using SPSS version 29 (IBM 
Corp., Armonk, NY, USA). Categorical variables, 
including gender, nationality, type of impaction, 
and associated anomalies, were summarised as 
frequencies and percentages (6). Comparisons of 
prevalence and impaction patterns by gender, 
age group, and nationality were performed using 
the chi-square test. Logistic regression analysis 
was applied to identify predictors of extraction in 
third molar impaction. A p-value ≤ 0.05 was 
considered statistically significant.

Statistical analysis
Data were analysed using SPSS version 29 (IBM, 
USA). Categorical data (gender, nationality, type 
of impaction, associated anomalies) were sum-
marised as frequencies and percentages (7). 
Prevalence and impaction patterns were com-
pared by gender, age group, and nationality 
using the chi-square test. Logistic regression 
analysis was performed to identify predictors of 
extraction in cases of third molar impaction. A 
p-value ≤ 0.05 was considered statistically sig-
nificant. q

RESULTS

A total of 791 panoramic radiographs were 
evaluated for third molar impactions. Of 

these, 290 (36.7%) were referred for extraction, 
whereas 501 (63.3%) were advised periodic fol-
low-up. The cohort included 371 males (46.9%) 
and 420 females (53.1%), with a mean age of 
35.3 ± 11.8 years (range: 18–78 years).

By age group, 43.2% of patients were be-
tween 31–45 years, 38.7% between 18–30 years 
and 18.1% above 45 years. Extraction was rec-
ommended for 42.1% of patients aged 31–45, 

Predictors and Patterns of Third Molar Impactions in Adults
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35.3% of those aged 18–30 and 26.6% of those 
above 45 years. No significant difference in ex-
traction rates was observed between males and 
females (35.6% vs. 37.6%, p = 0.550) (9). Among 
359 patients referred for extraction based on  
panoramic radiographic findings, 203 (96.7%) 
underwent extraction (p < 0.001).

Of the 791 impacted third molars, 180 (22.7%) 
involved tooth #18, 270 (34.1%) tooth #28, 
196 (24.8%) tooth #38 and 293 (37.0%) tooth 
#48. The most frequently extracted tooth was 
#48 (43.7%), followed by #18 (33.3%) and 
#28 (31.6%). Only 9.8% of tooth #38 impac-
tions were extracted (Table 1).

The most common impaction type was verti-
cal (49.3%), followed by mesioangular (27.7%), 
soft-tissue (16.4%), horizontal (14.8%), distoan-
gular (10.1%) and buccal/lingual impaction 
(0.4%). Soft-tissue and mesioangular impactions 
were significantly associated with extraction of 
tooth #18 (p = 0.002). Mixed impaction types 
were observed among extracted teeth #28, #38 
and #48. Position B impactions of all four third 
molars were significantly associated with extrac-
tion (Table 2).

Mixed impaction types were observed among 
extracted teeth #28, #38 and #48. Position B 
impactions of all four third molars were signifi-
cantly associated with extraction (Figure 1).

TABLE 1. Predictive factors of 
panoramic radiographic 
evaluation of third molar 
impaction treatment

TABLE 2. Characteristics of impaction in relation to treatment
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In relation to the mandibular ramus, tooth 
#38 was most frequently Class I (61.2%), fol-
lowed by Class II (15.2%) and Class III (2.5%). 
Extraction was significantly higher in Class II im-
pactions (48.3%) compared with Class I (35.5%) 
and Class III (40%) (p = 0.035). For tooth #48, 
Class I was also most common (62.8%), followed 
by Class II (14.0%) and Class III (1.8%). A mar-
ginal association with extraction was observed 
for Class III (p = 0.099) (Table 3).

Associated dental anomalies included canine 
impaction (n = 14), microdontia (n = 13), su-
pernumerary teeth (n = 10), hypodontia (n = 8), 
gemination (n = 2) and single cases of lymph 
node opacity and impacted molar. Extractions 
were most frequent in cases of canine impaction 
(eight of 14).

Logistic regression analysis identified age 
31–45 years, referral for extraction based on 
panoramic radiograph findings, impaction of 
tooth #48, Class I mandibular ramus relation, 
and position B impactions as significant predic-
tors of extraction (p < 0.05). q

DISCUSSION

This retrospective radiographic study investi-
gated the prevalence, aetiology and patterns 

of third molar impaction among adults in 

Saudi Arabia. The results provide insight into the 
frequency and clinical management of impacted 
third molars in this population (9).

The majority of impactions were vertical 
(49.3%), followed by mesioangular (27.7%) and 
horizontal (14.8%). These findings are consistent 
with reports from Al Qassim (37%), Makkah 
(37.6%) and Asir (52%), where vertical impac-
tion predominated (2, 10-12). In contrast, global 
data suggest mesioangular impaction is the most 
common pattern, accounting for 41.17% of ca
ses in a systematic review of 49 studies (5). Such 
variation may reflect genetic, dietary and envi-
ronmental influences on jaw growth and erup-
tion patterns (6).

Although females demonstrated a slightly 
higher prevalence of impaction (53.1% vs. 
46.9%), extraction rates did not differ significant-
ly between sexes (p = 0.550). This trend paral-
lels earlier studies reporting a modest but statisti-
cally insignificant female predominance (14, 15). 
Age also influenced treatment decisions: extrac-
tions were most frequent in the 31–45-year 
group (42.1%), followed by 18–30 years (35.3%), 
indicating that clinical complications commonly 
emerge in middle adulthood (15).

Mandibular third molars were more frequent-
ly indicated for extraction than maxillary coun-

TABLE 3. Mandibular ramus in relation 
to treatment

FIGURE 1. Teeth position in 
relation to treatment. A, B 
and C represent Pell and 
Gregory depth classifications: 
position A – occlusal plane of 
the third molar at or above 
the occlusal plane of the 
second molar; position B – 
occlusal plane between the 
CEJ and occlusal plane of the 
second molar; and position C 
– occlusal plane below the 
CEJ of the second molar  
(NE: no extraction;  
E: extraction; percentages are 
shown in brackets)



800 Maedica
  

A Journal of Clinical Medicine, Volume 20, No. 4, 2025

Predictors and Patterns of Third Molar Impactions in Adults

terparts, consistent with prior literature 
(5, 13, 16). Tooth #48 (lower right third molar) 
exhibited the highest extraction rate (43.7%), fol-
lowed by #18 (33.3%) and #28 (31.6%). Con-
versely, tooth #38 showed a notably lower 
extraction rate (9.8%), suggesting a reduced risk 
of pathology or less severe impaction (6).

The Pell and Gregory classification provided 
additional predictive value. Class II impactions 
were significantly associated with extraction 
(48.3%), underscoring the clinical relevance of 
impaction depth and angulation. Position B im-
pactions similarly demonstrated higher extrac-
tion rates, confirming that positional characteris-
tics are important predictors of surgical need (7).

Interestingly, most impacted third molars 
(63.3%) were managed conservatively with peri-
odic follow-up rather than extraction. This aligns 
with the principle that not all impactions neces-
sitate surgical intervention. Extractions should be 
reserved for symptomatic cases, such as those 
with pericoronitis, periodontal compromise, or 
risk to adjacent structures, while asymptomatic 
impactions may be safely monitored (8). Al-
though metabolic syndrome was not the primary 
focus of this study, it is important to note the dis-
tinction between smoking-related metabolic dis-
turbances and the classical obesity-driven meta-
bolic syndrome. Smoking-associated metabolic 
changes arise from chronic systemic inflamma-
tion, oxidative stress, endothelial dysfunction, 
and altered lipid regulation, whereas obesity-re-
lated metabolic syndrome is predominantly 
linked to insulin resistance, visceral adiposity 
and adipokine dysregulation. This differentiation 
is relevant in understanding how systemic health 
may influence dental and periodontal outcomes 
in individuals presenting with impacted third 
molars.

Finally, several associated dental anomalies 
were identified, including canine impaction (14 ca
ses), microdontia (13 cases) and supernumerary 
teeth (10 cases). Notably, canine impactions had 
a high extraction rate (57.1%), highlighting the 
importance of comprehensive radiographic as-
sessment to guide management decisions (10).

Strengths of the study
-	 Large multicenter sample (n = 791) from 

two major tertiary dental centers
-	 Standardized radiographic assessment using 

a single imaging protocol

-	 High inter-observer agreement among 
calibrated evaluators

-	 Use of logistic regression to identify strong 
predictive factors.

Limitations of the study
-	 Retrospective design limits causal inference
-	 Panoramic radiographs cannot detect early 

periodontal or periapical changes
-	 Lack of CBCT confirmation for borderline or 

ambiguous cases
-	 Lifestyle variables (smoking, parafunctional 

habits) not evaluated.

Clinical implications
The findings of this study have several important 
clinical implications. Early radiographic identifi-
cation of third molar impaction allows clinicians 
to stratify patients based on risk and recommend 
timely intervention for those who are more likely 
to develop complications. Position B impactions, 
mesioangular angulation and mandibular third 
molars – particularly tooth #48 – were shown to 
be strong predictors of extraction, indicating the 
need for closer monitoring and earlier referral in 
such cases. Understanding these predictors aids 
clinicians in reducing the incidence of pericoro-
nitis, periodontal breakdown of second molars, 
and cystic changes associated with delayed treat-
ment. Conversely, the high proportion of cases 
managed conservatively underscores the impor-
tance of individualized, evidence-based deci-
sion-making rather than routine prophylactic 
extraction.

This study provides the first combined dataset 
from both a large public oral surgery center and 
a major private university hospital in Saudi Arabia, 
offering a broader regional representation. It also 
identifies specific radiographic predictors – such 
as position B depth and Class II ramus relation – 
that significantly increase extraction likelihood, 
which have not been extensively quantified in 
prior Saudi studies. Additionally, the identifica-
tion of tooth #48 as the strongest predictor of 
extraction provides clinically actionable insight 
for early management. q

CONCLUSION

This study provides important epidemiological 
evidence on third molar impaction in the 

Saudi population. Early radiographic evaluation 
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and judicious case selection for extraction re-
main essential to minimize complications and 
optimize outcomes. The findings underscore the 
need for evidence-based clinical guidelines tai-
lored to local populations, while also highlighting 
that conservative management is appropriate in 
many asymptomatic cases. Future prospective 

studies incorporating long-term follow-up and 
clinical symptomatology are warranted to refine 
treatment protocols and strengthen decision-ma
king in third molar management. q
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