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Objectives: To evaluate the prevalence of radix molaris in mandibular first and second molars 

in a Portuguese subpopulation using cone-beam computed tomography and to characterize 

its anatomical features.

Methods: This retrospective cross-sectional study included 505 cone-beam computed to-

mography scans comprising 1641 mandibular molars (776 first and 865 second molars). 

Based on tooth morphology assessment, the presence of radix molaris, its subtype (entomo-

laris or paramolaris), associated tooth, location, and patient sex were recorded. Main analyses 

used generalized estimating equations with an exchangeable correlation matrix to control 

for patient-level clustering. For the affected subsample (n = 18), data were aggregated per 

patient and evaluated using exact tests. Statistical significance was set at p < 0.05.

Results: The overall tooth-level prevalence of radix molaris was 1.34% (95% confidence interval: 

0.87–1.99). Radix entomolaris was the predominant subtype (1.16%), whereas radix paramolaris 

was rare (0.18%). Radix molaris was descriptively more frequent in mandibular first molars 

than in second molars. Type AC morphology and Type I curvature were the most frequent 

patterns among radix entomolaris cases. No significant associations were found between the 

presence of radix molaris and sex or molar type in the adjusted analysis (p > 0.05).

Conclusions: Radix molaris was an uncommon anatomical variation in this Portuguese 

clinical subpopulation, with radix entomolaris as the predominant subtype. Although more 

frequently observed in mandibular first molars, no significant association with molar 

type was found. Recognition of this variation is clinically important to reduce the risk of 

missed canals and endodontic treatment failure. (Rev Port Estomatol Med Dent Cir Max-

ilofac. 2026;67(x):1-8)
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Introduction

Mandibular permanent molars are among the teeth most fre-
quently requiring endodontic treatment, and a thorough knowl-
edge of their root canal morphology is fundamental to achiev-
ing successful clinical outcomes.1-3 The root canal system of 
mandibular molars typically comprises two roots—one mesial 
and one distal—with a total of two to four canals.3,4 However, 
numerical and morphological variations are not uncommon, 
and their prevalence varies considerably across populations.5,6 
Among these variations, the presence of a supernumerary root 
represents one of the most clinically significant anatomical 
anomalies, as failure to identify it during treatment can result 
in missed canals, persistent periapical pathology, and endodon-
tic failure.7-9 Missed root canal systems remain one of the lead-
ing causes of endodontic treatment failure. Therefore, a com-
prehensive understanding of possible anatomical deviations is 
indispensable for the practicing clinician.10

The term radix molaris (RM) refers collectively to supernu-
merary roots occurring in mandibular molars.11,12 When locat-
ed on the distolingual aspect of the tooth, the additional root 
is designated radix entomolaris (RE); when located on the me-
siobuccal aspect, it is termed radix paramolaris (RP).11,12 Both 
variants can present as separate or non-separate from the 
main roots, and their external morphology has been system-
atically classified according to the widely adopted classifica-
tion system proposed by Carlsen and Alexandersen (1990).13 
RE curvature assessment is particularly relevant for endodon-
tic treatment planning given the direct relationship between 
root curvature and the risk of procedural complications. Thus, 
RE curvature has also been categorized under another classi-
fication system.3,14 RE is substantially more prevalent than RP 
and has been identified across a broad range of populations, 
whereas RP is considered an exceptional finding in most eth-
nic groups.8

The global prevalence of RE in mandibular first molars var-
ies widely, ranging from less than 1% in certain Middle Eastern 
and African populations to up to approximately 30% in East 
Asian cohorts, particularly in Chinese and Korean samples. 15-17 
This marked ethnic variability has been well documented and 
is thought to reflect genetic and population‑related factors.16,17 
In European Caucasian populations, RE prevalence in mandib-
ular first molars is generally low, typically ranging between 0.7% 
and 3%.18,19 In contrast, Asian populations exhibit substantially 
higher frequencies, and three‑rootedness in mandibular first 
molars is considered a normal morphological variant rather 
than an anatomical anomaly in these groups.17,20

Accurate preoperative identification of RM is important for 
successful endodontic management. Conventional periapical 
radiography, although routinely used, has inherent limitations: 
buccolingual superimposition may obscure the presence of a 
supernumerary root, and the two‑dimensional nature of the 
image precludes reliable assessment of three‑dimensional 
root morphology.3 Cone‑beam computed tomography (CBCT) 
addresses these limitations by allowing multiplanar evalua-
tion in the axial, sagittal, and coronal planes, thereby facilitat-
ing precise assessment of root number, morphology, and canal 
configuration. Its diagnostic superiority over conventional 
radiography for detecting supernumerary roots and complex 

root anatomy has been well documented, and CBCT has in-
creasingly been adopted as the reference imaging modality in 
epidemiological studies of root canal morphology.8,21

The aim of this study was to evaluate the prevalence of RM 
in mandibular first and second molars in a Portuguese sub-
population using CBCT, as well as to analyze its anatomical 
characteristics.

Material and Methods

This cross-sectional, retrospective study analyzed CBCT imag-
es of mandibular first and second molars from patients at-
tending the Dental Clinic of the Faculty of Dental Medicine, 
University of Porto, Porto, Portugal, representing a northern 
Portuguese clinical subpopulation.  The previously published 
methodology followed preferred reporting items for epidemi-
ologic cross-sectional studies on root and root canal anatomy 
using CBCT technology.21

Sample size was calculated at the patient level using the 
Raosoft® Sample Size Calculator (Raosoft Inc., Seattle, WA, 
USA). Based on an expected RM prevalence of 3% reported in 
previous CBCT studies, a 2% margin of error, a 95% confidence 
level, and an estimated population of 20,000 individuals, the 
estimated minimum required sample size was 276 patients.15,22 
To strengthen the analysis and account for potential exclu-
sions, a larger sample was included.

All CBCT examinations were acquired for diagnostic or 
treatment‑planning purposes and were not obtained specifi-
cally for this study. Patient identification data were ano-
nymized and not accessed at any stage of the analysis. Patients 
aged 18 years or older with at least one mandibular first or 
second molar and available full‑arch CBCT scans (mandibular 
or bimaxillary) were included in the study. CBCT scans were 
excluded if patients were completely edentulous, if the man-
dibular molars had immature apices or evidence of root re-
sorption, or if image quality was compromised by artifacts that 
prevented reliable evaluation. Mandibular third molars were 
not included in the analysis. The CBCT acquisition parameters 
were 90 kV, 10 mA, a voxel size of 200 µm, an exposure time of 
15 s, and fields of view of 100 × 60 mm for mandibular scans 
and 100 × 100 mm for bimaxillary scans.

Figure 1 summarizes the CBCT selection process. A 
non‑probabilistic convenience sample of 542 CBCT examina-
tions performed between 2017 and 2024 was initially screened 
from the institutional imaging database. After applying the 
inclusion and exclusion criteria, 37 examinations were exclud-
ed, resulting in a final sample of 505 CBCT scans: 240 from 
males and 265 from females. A total of 1641 mandibular mo-
lars were included, comprising 776 first molars and 865 second 
molars. The mean patient age was 33.0 years (SD = 12.5).

All CBCT scans were obtained using a Planmeca ProMax® 
unit (Planmeca, Helsinki, Finland). Image analysis was per-
formed using Romexis® imaging software (Planmeca, Helsinki, 
Finland). Assessments were conducted in the axial, sagittal, 
and coronal planes. The following variables were recorded: 
tooth type (first or second mandibular molar), presence or ab-
sence of RM, RM subtype (entomolaris or paramolaris), arch side 
(right/left), and localization (unilateral/bilateral).
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Prior to the main analysis, a calibration session was con-
ducted using a subset of CBCT scans not included in the final 
sample. The morphological position of RM was classified ac-
cording to the widely used classification system proposed by 
Carlsen and Alexandersen (1990): Type A, a supernumerary root 
originating at the level of the root bifurcation and positioned 
lingually between the main roots; Type B, distolingually posi-
tioned RE associated with a markedly reduced distal root; Type 
C, mesial location of RE; and Type AC, RE with the cervical part 
located distolingually and adjacent to the distal root.13 Root 
curvature was assessed exclusively for RE cases using a previ-
ously established classification approach, due to its specific 
applicability and clinical relevance to this anatomic variant: 
Type I, straight; Type II, single curvature; and Type III, double 
curvature.14 In cases where RM was identified, CBCT images 
were independently evaluated by two calibrated observers for 
RM morphology and root-curvature classification. Interobserv-
er agreement was assessed using the weighted kappa coeffi-
cient, and 95% confidence intervals were calculated.

Data were analyzed using IBM SPSS Statistics software 
(version 30.0; IBM Corp., Armonk, NY, USA). Descriptive statis-
tics were used to characterize the sample, including absolute 
(n) and relative (%) frequencies, with 95% confidence intervals 
(95% CI) when appropriate. To account for the clustering effect 
resulting from multiple observations (up to four molars) with-

in the same patient (n = 505 subjects; n = 1641 molars), gener-
alized estimating equations (GEE) with a binary logistic link 
function and an exchangeable working correlation matrix 
were employed. The presence of RM was defined as the depen-
dent variable, while sex (female vs. male) and molar type (first 
vs. second molar) were included as independent predictors. 
Quasi-likelihood under the Independence Model Criterion 
(QIC) was used to assess model fit. However, for clinical and 
anatomical characterization within the subsample of affected 
patients (n = 18), several contingency tables contained very 
small cell counts (n < 5). In these instances, data were analyzed 
at the patient level using Fisher’s exact test for 2 × 2 tables, and 
the Fisher–Freeman–Halton exact test was specifically applied 
for 3 × 2 tables (e.g., molar type and arch side distribution). 
Two-sided exact p-values were reported for Fisher’s exact and 
Fisher–Freeman–Halton tests, whereas p-values for the GEE 
parameter estimates were based on Wald chi-square statistics. 
Statistical significance was set at p < 0.05.

Results

A total of 1641 mandibular molars (first and second molars) 
were analyzed using CBCT. The overall tooth-level prevalence 
of RM was 1.34% (n = 22; 95% CI: 0.87–1.99). RE accounted for 
most cases, with a prevalence of 1.16% (19/1641; 95% CI: 0.70–
1.80), whereas RP was considerably less frequent, occurring in 
only 0.18% (3/1641; 95% CI: 0.04–0.53) of the examined molars. 
RM was identified in 1.9% of first molars (15/776) and 0.8% of 
second molars (7/865) (Table 1). RE prevalence was 1.80% in 
first molars (14/776; 95% CI: 0.99–3.01) and 0.58% in second 
molars (5/865; 95% CI: 0.19–1.34). RP was identified in 0.13% of 
first molars (1/776; 95% CI: 0.00–0.72) and 0.23% of second mo-
lars (2/865; 95% CI: 0.03–0.83). RE was more frequently ob-
served than RP in both first and second molars (Table 2).

Figure 1. Flowchart of the cone-beam computed 
tomography dataset selection process.

Table 1. Distribution of radix molaris according to molar 
type at the tooth level (n = 1641).

Molar type
Radix molaris

Total
Absent, n (%) Present, n (%)

1st Molar 761 (98.1%) 15 (1.9%) 776 (100%)

2nd Molar 858 (99.2%) 7 (0.8%) 865 (100%)

Total 1619 (98.7%) 22 (1.3%) 1641 (100%)

n – absolute frequency; % – relative frequency

Table 2. Distribution of radix molaris subtypes according to molar type at the tooth level (n = 1641).

Molar type
Absent
n (%)

Radix molaris
Total
n (%)Radix entomolaris

n (%)
Radix paramolaris

 n (%)

1st Molar 761 (98.1%) 14 (1.8%) 1 (0.1%) 776 (100%)

2nd Molar 858 (99.2%) 5 (0.6%) 2 (0.2%) 865 (100%)

Total 1619 (98.7%) 19 (1.2%) 3 (0.2%) 1641 (100%)

n – absolute frequency; % – relative frequency
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Morphological characterization was performed on the 22 
teeth presenting RM (Table 3). Interobserver agreement for the 
classification of RE morphology showed a linearly weighted 
Cohen’s kappa of 0.604 (95% Bootstrap CI: −0.075–1.000), indi-
cating moderate point-estimate agreement, albeit with a wide 
confidence interval secondary to the limited sample size. Mod-
erate interobserver agreement was observed for root-curva-
ture assessment (κ = 0.651; 95% CI: 0.365–0.938).

RE was the predominant variant, with 86.4% of cases (n = 
19; 95% CI: 67.9–96.0), whereas RP accounted for 13.6% of cas-
es (n = 3; 95% CI: 4.0–32.1). Regarding RE morphology, Type AC 
was the most frequent configuration (n = 13; 68.4%; 95% CI: 
46.1–85.6), while RE curvature was classified as Type I in most 
cases (n = 13; 68.4%; 95% CI: 46.1–85.6). Among the three RP 
cases, Type A morphology was the most prevalent (n = 2; 66.7%; 
95% CI: 17.7–96.1).

Associations between sex, molar type, and the presence 
of RM were evaluated using a GEE logistic regression model 
(Table 4). Males had higher odds of presenting RM than fe-
males (OR = 2.30; 95% CI: 0.82–6.51), although this difference 
did not reach statistical significance (p = 0.116). Likewise, no 
significant association was observed between molar type 
and the presence of RM (OR = 2.41; 95% CI: 0.88–6.63; p = 
0.088) (Table 4).

At the patient level, RM was identified in 18 individuals, of 
whom six (33.3%) were female and twelve (66.7%) were male. 
Table 5 details the clinical and anatomical features per patient. 
RE was the predominant variant, identified in 83.3% (n = 15) of 
the patients, whereas RP occurred exclusively in males, affect-
ing 3 of 12 male patients (25.0%). Regarding tooth type, the con-
dition was isolated to first molars in 10 patients (55.6%), second 
molars in seven patients (38.9%), and both first and second 
molars in one female patient (5.6%). Unilateral occurrence on 
the left side was more frequent among female patients (4/6, 
66.7%), whereas unilateral right-side occurrence predominated 
among male patients (7/12, 58.3%). Bilateral presentation was 
observed in 22.2% (n = 4) of the patients. No statistically signif-
icant differences between sexes were found for any of the an-
atomical characteristics evaluated (all p > 0.05) (Table 5).

Discussion

The present cross‑sectional CBCT‑based study evaluated the 
prevalence and morphological characteristics of RM in man-
dibular first and second molars in a Portuguese subpopula-
tion. The overall tooth‑level prevalence of RM was 1.34%, 
which is consistent with data reported for European popula-

Table 3. Morphological classification of radix entomolaris and radix paramolaris and root-curvature patterns of radix 
entomolaris.

n % 95% CI

Radix entomolaris
(n = 19)

Morphology

Type A
Type B
Type C

Type AC

2
0
4

13

10.5%
0%

21.1%
68.4%

2.3–29.7
–

7.6–42.6
46.1–85.6

Curvature
Type I
Type II
Type III

13
4
2

68.4%
21.1%
10.5%

46.1–85.6
7.6–42.6
2.3–29.7

Radix paramolaris  
(n = 3)

Morphology
Type A
Type B
Type C

2
1
0

66.7%
33.3%

0%

17.7–96.1
3.9–82.3

–

n – absolute frequency; % – relative frequency; 95% CI – 95% confidence interval
Morphological classification: Type A – distal location with two distal root components; Type B – distal location with one distal root 
component; Type C – mesial location; Type AC – central location between the mesial and distal root components. Root-curvature classification: 
Type I – straight; Type II – single curvature; Type III – double curvature.

Table 4. Generalized estimating equation (GEE) logistic regression analysis of factors associated with the presence of 
radix molaris.

Variable
Total teeth analyzed

n (%)
Presence of RM

n (%)
Adjusted OR 95% Wald CI for OR p-value

Sex
  Female
  Male

831 (50.6%)
810 (49.4%)

7 (0.8%)
15 (1.9%)

1.00
2.30

(Reference)
0.82–6.51

—
0.116

Molar type
  2nd Molar
  1st Molar

865 (52.7%)
776 (47.3%)

7 (0.8%)
15 (1.9%)

1.00
2.41

(Reference)
0.88–6.63

—
0.088

Note: Percentages for the presence of RM represent the prevalence within that specific category (e.g., 1.9% of all male molars presented the 
condition). GEE Model Specifications: binomial distribution, logit link function, and exchangeable working correlation matrix to account for 
patient-level clustering (n = 505 subjects). Fit indices: QIC (Quasi-likelihood under the Independence Model Criterion) = 234.00; QICC (Corrected 
Quasi-likelihood under the Independence Model Criterion) = 232.31. Adjusted ORs are presented with Wald 95% confidence intervals, and 
p-values are based on Wald tests. OR: Odds Ratio; 95% CI: 95% confidence interval; RM: radix molaris
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tions, including previous studies conducted in Portugal.15,18,23 
These findings reinforce the notion that RM is a relatively un-
common anatomical variation in European populations, in 
contrast to the markedly higher prevalences reported in Asian 
populations, particularly in Chinese and Korean cohorts 
where prevalence rates ranging from 23% to 33% have been 
documented.20,24 However, considering the frequent popula-
tion mobility across regions, it is essential to recognize ana-
tomical variations and associated individual factors during 
diagnosis and treatment planning.

In the present study, RE accounted for most RM cases 
(1.16%), whereas RP remained a rare finding (0.18%). The re-
sults align closely with previously published CBCT‑based data 
from different regions of Portugal and suggest a relatively ho-
mogeneous distribution of RE within the country.18 In a south-
ern Portuguese population (Lisbon), an RE prevalence of 2.2% 
in mandibular first molars and 0.6% in second molars has 
been reported, while RP was found to be uncommon.18 Simi-
larly, a multinational cross‑sectional study including a Portu-
guese subpopulation from Coimbra (central Portugal) identi-
fied an RE prevalence of approximately 3.0% in mandibular 
first molars.15 Taken together with the present findings from 
a northern Portuguese population (Porto),  these data indicate 
that the prevalence of RE in Portugal remains consistently low, 
with no clear evidence of marked regional variation within 
the country.

A higher prevalence of RM was observed in mandibular 
first molars than in second molars. This gradient has been 
reported in the literature and was also confirmed by a large 
CBCT study from Slovenia, which reported tooth‑level RE 
prevalences of 1.2% and 0.9% in first and second permanent 
mandibular molars, respectively.22 A recent Brazilian CBCT 

study conducted in the Northeast region and encompassing 
3315 mandibular molars reported a similar pattern, with 
prevalences of 2.92% in first molars and 1.47% in second 
molars.12 Regarding RP, its prevalence was very low in both 
mandibular first molars (0.13%) and second molars (0.23%) 
in the present study, which is consistent with findings from 
other studies reporting RP as a rare anatomical variant.8 Al-
though a higher prevalence of RM was observed in mandib-
ular first molars, this difference was not statistically signif-
icant in the adjusted analysis, and the relatively small 
number of positive cases warrants cautious interpretation 
of this finding.

Similar to previous studies, RM’s morphology and position-
al relationship were assessed according to the widely used 
classification system proposed by Carlsen and Alexandersen 
(1990).13,16,22 In the present sample, RE most frequently exhib-
ited a Type AC configuration. In a large CBCT study from Slo-
venia, first permanent mandibular molars exclusively exhib-
ited Type A RE, whereas Types B and AC predominated in 
second and third molars.22 Likewise, Type A has been reported 
as the most prevalent configuration in mandibular first mo-
lars.16 The predominance of a Type AC configuration in the 
present sample, particularly in first mandibular molars, ap-
pears to be uncommon within the European context and may 
reflect specific population‑related characteristics not assessed 
in this study.

RE curvature was assessed using a previously described 
classification system that categorizes the distolingual root 
trajectory as Type I (straight), Type II (single curvature), or 
Type III (double curvature).14 In the present study, a Type I 
configuration predominated, accounting for 68.4% of cases, 
whereas Type II and Type III curvatures were observed in 

Table 5. Patient-level clinical and anatomical characteristics of radix molaris according to sex (n = 18).

Female (n = 6) Male (n = 12) Total (n = 18) p-value

Radix type n (%) n (%) n (%)

Entomolaris 6 (100%) 9 (75.0%) 15 (83.3%)
0.515*

Paramolaris 0 (0%) 3 (25.0%) 3 (16.7%)

Molar type

1st Molar 2 (33.3%) 8 (66.7%) 10 (55.6%)
0.305**

2nd Molar 3 (50.0%) 4 (33.3%) 7 (38.9%)

1st and 2nd Molar 1 (16.7%) 0 (0%) 1 (5.6%)

Arch side

Unilateral right 1 (16.7%) 7 (58.3%) 8 (44.4%)
0.159**

Unilateral left 4 (66.7%) 2 (16.7%) 6 (33.3%)

Bilateral 1 (16.7%) 3 (25.0%) 4 (22.2%)

Localization

Unilateral 5 (83.3%) 9 (75.0%) 14 (77.8%)
1.000*

Bilateral 1 (16.7%) 3 (25.0%) 4 (22.2%)

* Fisher’s exact test; ** Fisher–Freeman–Halton exact test; n – absolute frequency; % – relative frequency. Percentages represent column percent-
ages. Female (n = 6), Male (n = 12), and Total (n = 18) were used as denominators for the corresponding percentage calculations.
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21.1% and 10.5% of cases, respectively. This distribution dif-
fers from that reported in a Saudi Arabian study, in which 
Type III was the most prevalent curvature pattern (57.5%), 
followed by Type I (25%).15 Differences were also reported in 
a Turkish CBCT-based study, where Type III was frequently 
observed, particularly in second mandibular molars.16 From 
a clinical perspective, the identification of the root trajectory 
type (Type II and especially Type III curvatures) is relevant, as 
these configurations are associated with an increased risk of 
procedural complications during root canal instrumentation, 
including canal transportation, ledge formation, and instru-
ment separation.

The present study found no statistically significant asso-
ciation between RM and sex, despite a numerically higher 
prevalence in males. This finding is consistent with the most 
recent systematic review and meta‑analysis, which included 
26 CBCT‑based studies comprising 21,383 mandibular second 
molars and demonstrated that sex does not significantly in-
fluence the occurrence of either RE or RP.8 Although isolated 
studies have reported sex‑related differences in prevalence, 
these findings were not consistent across studies and were 
characterized by wide confidence intervals, likely reflecting 
sampling variability and the low overall prevalence of RM.16,26 
Taken together, the available evidence suggests that RM can-
not be considered a sex‑dependent anatomical trait, and that 
apparent differences observed in isolated populations are 
more plausibly attributable to methodological factors and 
population‑specific characteristics rather than true biological 
dimorphism.

The use of CBCT represents a clear methodological 
strength of the present study, allowing reliable three-dimen-
sional visualization of both external and internal root mor-
phology. To minimize potential selection bias, only scans 
showing the entire mandibular arch or both dental arches 
were included. Although small field-of-view scans provide 
higher spatial resolution and are frequently employed in end-
odontic practice, including them could artificially inflate prev-
alence estimates. The methodological approach adopted fa-
vors epidemiological representativeness over maximal spatial 
resolution.

Despite these strengths, certain limitations must be ac-
knowledged. As with most retrospective CBCT studies, the 
sample consisted of patients who underwent imaging for di-
agnostic reasons and not as part of a screening protocol, and 
many patients did not present a full complement of teeth. 
Nevertheless, the use of a large pre‑existing imaging database 
enabled the analysis of a substantial number of teeth without 
exposing patients to unnecessary radiation, in accordance 
with ethical guidelines. As CBCT scans are generally prescribed 
for specific diagnostic and treatment-planning purposes, the 
included individuals may not represent the overall Portuguese 
population. In addition, information regarding the original re-
ferral indication for each CBCT examination was not consis-
tently available. Therefore, the present findings should be in-
terpreted as representative of a Portuguese clinical 
subpopulation rather than the general population. In addition, 
only three cases of RP were identified. Consequently, conclu-
sions regarding its morphological characteristics, distribution 
by arch side, and potential associations with sex should be 

interpreted with caution. Larger studies are required to pro-
vide more robust evidence regarding this uncommon anatom-
ical variant.

The findings of the present study carry important clini-
cal implications. The orifice of a supernumerary root canal 
is often difficult to locate without appropriate modification 
of the access cavity, and when left untreated, it may act as 
a persistent source of microbial contamination, potentially 
resulting in post-treatment disease.10,25 From a technical 
standpoint, RM roots are frequently shorter, more curved, 
and of smaller diameter than the main roots, which signifi-
cantly increases the complexity of instrumentation and the 
risk of procedural errors, including ledge formation, canal 
transportation, and instrument fracture.3,7 Adequate access 
cavity preparation is therefore essential and typically re-
quires extension of the conventional outline form in a dis-
tolingual direction, resulting in a trapezoidal rather than 
rectangular access design to ensure straight‑line access to 
the distolingual canal orifice.3,7 In this context, CBCT should 
be considered a valuable complementary diagnostic tool, 
particularly in cases of ambiguous anatomy, suspected an-
atomical variations, or previous treatment failure, as it al-
lows improved detection and spatial understanding of ad-
ditional roots and canals that may not be evident on con-
ventional radiographs.

Conclusions

RM was identified as an uncommon anatomical variation in 
this Portuguese clinical subpopulation, being more frequently 
observed in mandibular first molars, with RE as the predomi-
nant subtype. Despite its low prevalence, recognition of this 
anatomical variation is clinically important, as failure to 
identify an additional root and canal may result in missed 
canals, procedural errors, and compromised endodontic 
treatment outcomes.
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Prevalência de radix molaris em molares 
mandibulares numa subpopulação portuguesa

r e s u m o

Objetivos: Avaliar a prevalência de radix molaris nos primeiros e 

segundos molares mandibulares de uma subpopulação portugue-

sa por tomografia computorizada de feixe cónico e caracterizar a 

sua morfologia.

Métodos: Este estudo retrospetivo transversal englobou 505 exames 

de tomografia computorizada de feixe cónico, correspondendo a 

1641 molares mandibulares (776 primeiros e 865 segundos mola-

res). Registaram-se a presença de radix molaris, o respetivo subtipo 

(entomolaris ou paramolaris), o dente afetado, a localização e o sexo 

do paciente. Realizaram-se equações de estimação generalizadas 

para controlar a correlação entre dentes do mesmo paciente. A 

subamostra de pacientes afetados (n=18) foi analisada com testes 

exatos. O nível de significância foi de p<0,05.

Resultados: A prevalência global de radix molaris ao nível do dente 

foi de 1,34% (intervalo de confiança de 95%: 0,87–1,99). Radix ento-

molaris foi o subtipo predominante (1,16%), enquanto radix paramo-

laris foi raro (0,18%). Radix molaris foi, descritivamente, mais fre-

quente nos primeiros molares mandibulares. A morfologia Tipo AC 

e a curvatura Tipo I foram as mais frequentes nos casos de radix 

entomolaris. Não se observaram associações significativas entre a 

presença de radix molaris e o sexo ou o tipo de molar (p>0.05).

Conclusões: Radix molaris foi uma variação anatómica pouco fre-

quente nesta subpopulação clínica portuguesa, sendo radix ento-

molaris o subtipo predominante. Apesar de mais frequente nos 

primeiros molares mandibulares, não foi encontrada associação 

significativa com o tipo de molar. O reconhecimento desta variação 

é importante para reduzir o risco de canais não identificados e de 

insucesso do tratamento endodôntico. (Rev Port Estomatol Med 

Dent Cir Maxilofac. 2026;67(x):xxx-xxx)
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