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Abstract

INTRODUCTION. The palatogingival groove is a developmental anomaly of maxillary anterior teeth that may
heighten susceptibility to periodontal and endodontic diseases. This study examined the prevalence and
morphological features of the palatogingival groove in an Iraqi population utilizing cone beam computed to-
mography.

MATERIALS AND METHODS. This retrospective study assessed cone beam computed tomography scans
from 500 patients (250 males and 250 females) collected between 2020 and 2025. Only high-quality image
of both maxillary anterior teeth was used. Any image with restorations, root canal treatment, resorption, deep
caries, or artifacts. Two calibrated examiners independently evaluated the presence of the palatogingival
groove, tooth distribution, laterality, and morphology in accordance with Gu’s classification.

RESULTS. The palatogingival groove was found in 7.8% of patients, and it was more common in males (5.8%)
than in females (2%). The maxillary lateral incisors were the most affected (7.4%), while the central incisors
and canines were the least affected (0.2% each). Bilateral the palatogingival groove was noted in 1.2% of
cases, occurring solely in lateral incisors. All grooves were categorized as Type |. There was a very high level
of agreement between observers (k= 0.92).

CONCLUSIONS. The palatogingival groove is a fairly common anatomical difference in Iraq, mostly affecting
the maxillary lateral incisors and showing up as unilateral Type | grooves. Recognizing this anomaly is impor-
tant for making an accurate diagnosis and planning treatment.
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Mopdonornueckuin aHanms HebHo-pgecHeBbIX 60po3Aa
y HaceneHuAa UpaKa: peTpocneKTUBHOE UCC/ief40BaHUe
C UCNO/Ib30BaAHUEM KOHYCHO-/ly4eBOW KOMMNbIOTepHON ToMOrpadum
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Pesiome

BBEOEHWE. He6Ho-pecHeBas 6opo3pa (palatogingival groove, PGG) npeactasnset cobor aHoManuio pas-
BUTUS NepeaHnx 3y6oB BEpXHE 4eNntocTu, CNOCOOHYIO NOoBbILWATb NPeapPacnoNoXeHHOCTb K 3a00neBaHnsaM
NnapoAoHTa M 3HAOLOHTUYECKONM naTtonornun. Lienbio HacToALWEro nccnenoBaHms SBUIOCh U3yYeHne pac-
NPOCTPaHEHHOCTU N MOPdONIOrnyeckmx ocobeHHocTel HebHO-AecHeBOW 60PO3abl B MPAKCKOM MONYyNALUN
C UCMNO0JIb30BAHNEM KOHYCHO-JTy4E€BOI KOMNbIOTEPHOM TOMOrpadun.
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MATEPUNAJIbI MU METO/bI. B pamkax peTpOCNeKTUBHOIO UCCNefoBaHns Oblv NnpoaHanmM3npoBaHbl CHUMKU
KOHYCHO-Ny4eBOW komMnbtoTepHo Tomorpadpum 500 naymeHToB (250 My>x4nH 1 250 XEHLLMH), MoNy4YeHHble
B nepunop c 2020 no 2025 r. B aHann3 Bko4anncb TONIbKO N300paxXeHns BbICOKOrO kKa4ecTBa, coaepxaline
o6a nepegHux 3yba BepxHen 4entocTun. I3 nccnenoBaHus UCKIto4anmcb n3obpaxeHns ¢ pectaBpauus-
MW, 3HOOO0HTUYECKMM NIeHeHNEM, Npu3Hakamm pesopbunun, rnybokmum kapnecom nnu aptedaktamu. [iga
KannbpoBaHHbIX UCCleaoBaTesnss He3aBUCMMO OLEHMBANM Hann4yme HebHO-aecHeBOW 60pPo3abl, pacnpe-
nenexHuve no 3ybam, natepanmaaumo 1 MopdosIornyeckme xapakTepucTnkM B COOTBETCTBMN C Knaccudm-
kauwnen Gu.

PE3YJIbTATbI. He6Ho-gecHeBas 60po3aa BhisBfeHa Y 7,8% nauneHToB, Npu 3TOM yalle Yy MyX4duH (5,8%),
4yeM y XeHWmnH (2%). Hanbonee 4yacTo nopaxanncb BepxHue natepasnbHble pe3ubl (7,4%), Toraa Kkak ueH-
TpasnbHble pe3ubl 1 KJbIKK Nopaxannucb 3HaunTenbHo pexe (no 0,2%). IByCTOpOHHME 60p0o3abl OTMEYEHbI
B 1,2% cny4aeB 1 BbISIBASNINCH UCKJIIOYMTENBHO Ha NaTepasibHbiX pe3uax. Bece BbisBNeHHbIe 60p03abl Obin
OTHeceHbl K TUny |. OTMeuYeH BbICOKUIA YPOBEHb COracoOBaHHOCTU Mexay uccneposarenamm (k = 0,92).
BbIBOAbl. HebHo-pecHeBas 60po3aa sBASETCA OTHOCUTENbHO PacnpoCTPaHEeHHOM aHaTOMWYeckoWn Ba-
puaumein B Mpakckoi nonyasunm, NPemMyLLeCTBEHHO JIOKaNM3yoLWencs Ha natepasbHblX pe3uax BepxHeWn
YeslCcTU 1 Yalle NpPosIBASIOWENcs B BUae OAHOCTOPOHHMX 6opo3a Tuna |. BeisBneHue aaHHOW aHOManmm
MMEET BaXKHOe 3Ha4YeHMe AN TOYHOW OMarHOCTUKM U NIaHNPOBaHUS NIe4YeHUS.

Knwuesble cnoBa: HeOHO-AeCcHeBas 60p03,u,a, KOHYCHO-1y4eBaa KOMMNbOTEpHada Tomorpad)vm, nepeagHmne
3y6bl BEPXHEN YeNCTW, aHaTOMUYecKkas Bapuauus, npakckas nonynauna

UHdpopmauumsa o ctatbe: noctynuna — 25.01.2026; ncnpasneHa — 04.03.2026; npunara — 15.03.2026
KoH®AUKT nHtepecos: ABTOPbLI COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnaropgapHocTu: rHaHCMPOBaHWE U MHANBMAYANbHbIE GNarof4apHOCTU ANS AeKapMPOBaHUS OTCYTCTBYIOT.
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INTRODUCTION

The palatogingival groove (PGG) is a developmental
anomaly of indeterminate etiology, typically appearing
on the palatal surface of maxillary incisors [1]. Previ-
ous research shows that the percentage of people with
PGG teeth varies from 0.93% to 44.6% across different
groups [2]. PGGs are most common in lateral incisors,
although they can also be seen in central and canine
teeth [3]. PGG usually starts in the central fossa or cin-
gulum and moves along the root surface at different
angles, depths, and distances. It is only detected in
the crown of the teeth in very uncommon situations [4].
In the literature, PGG can be put into distinct groups.
Bacic et al. divided PGGs into three groups: mesial, dis-
tal, and midpalatal [4]. Other researchers conducted
a subsequent study that categorized PGGs according
to their origin, location, and conclusion. Gu used micro-
computed tomography to divide PGGs in extracted teeth
into three categories based on the groove’s depth and
width [5]. The researcher also shown that PGGs can be
identified in the axial portions of the images. Arslan et al.
employed cone beam computed tomography (CBCT),
a noninvasive and therapeutically significant technolo-
gy, to examine the configurations of the grooves in ac-
cordance with the Gu classification [6]. Most of the latter
PGG studies have confirmed the CBCT and Gu catego-
rization [7-10].

Bacteria prefer to settle down in PGGs and pro-
duce plaque and calculus, which can lead to localized
periodontitis [1]. Some studies have used standardized
periodontal markers to show how PGGs and periodon-
tal disease are related [7; 8]. Zhang et al. used CBCT
to study how much bone loss happens around teeth

using PGGs. This implies a potential association be-
tween PGGs and periodontal damage. They also looked
at how different types of PGG are linked to bone loss
around the teeth. This is because CBCT can see how
far a PGG goes without getting in the way of the gums
and alveolar bone that are next to it. That cannot be
achieved with periodontal probing. The researchers
have found that different types of PGGs can cause dif-
ferent amounts of bone loss [7].

Teeth with PGGs may be a sign of periapical disease.
Some people believe that primary pulp infection could
occur if there are deep grooves that extend into the
pulp cavity. Accessory foramina or isthmuses may link
the pulp cavity to the periodontium [7]. Some people
believe that primary pulp infection could occur if there
are deep grooves that extend into the pulp cavity. Ac-
cessory foramina or isthmuses may link the pulp cavity
to the periodontium [7]. Previous research has investi-
gated the existence of periapical lesions in teeth with
PGG; however, these studies were limited by small sam-
ple numbers [9-11]. No previous entries have discussed
the populace of Iraqg. The study aimed to utilize CBCT to
determine the prevalence of PGG on the anterior teeth
of individuals in Iraq.

MATERIALS AND METHODS

This research was executed at the College of Den-
tistry, University of Tikrit, Iraq. The ethical committee of
the college of dentistry gave its approval for the study
protocol (Ref. no. 10, issued on September 30, 2025).
We looked through the dental records of 500 patients
(n =500: 250 males, 250 females) to see if they met the
requirements for inclusion. From 2020 to 2025, all CBCT
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images were taken with a CBCT machine (Carestream,
Germany) from patients who were sent to the radiology
department for different reasons, such as complicated
endodontics cases or implant evaluations. The voxel
size varies from 0.15 to 0.3 mm, and the slice thickness
measures 1.0 mm. This retrospective study followed the
guidelines set out in Arslan et al. [6].

The criteria for inclusion were the availability of
high-quality CBCT images and the presence of bilat-
eral maxillary anterior teeth. Any case with “extensive
coronal restorations, root canal fillings, and posts, in-
ternal/external resorption, cleft lip and palate, impacted
teeth in the maxillary anterior region, and deep caries
was excluded”. Two specialist dentists (one a periodon-
tologist and the other an endodontist) then looked at the
cases that were included on their own. An oral radiolo-
gist was consulted when there was a disagreement. We
used RadiAnt (version 2025.1: Poland) software to look
at the axial, sagittal, and coronal sections of the CBCT
images. For each patient, the following information was
collected: “age and gender, whether or not they have
PGG, and whether the PGG is bilateral or unilateral”.
According to Gu’s classification, the type of PGG was
noted [5]: type |, II, or lll. The Gu’s classification. Type I:
“short groove (not beyond the coronal third of the root).
Type II: long and shallow groove (beyond the coronal
third of the root). Type lll: long and deep groove (beyond
the coronal third of the root), associated with complex
root canal system”.

RESULTS

Regarding the Kappa test, the two inspectors
showed good agreement between them (k = 0.92) with
respect to the recognition of PGG on CBCT images. The
total number of 500 patients with CBCT images of the
maxillary anterior area according to the inclusion crite-
ria were inspected.

Patients
with PGG

Patients
without PGG

Fig. 1. Incidence of the palatogingival
groove on maxillary 6 anterior teeth

in examined patients (n = 500)

Puc. 1. HYacToTa BCTpeyaemMocTun
HebHO-oecHeBOW 60po3abl

Ha 6 nepenHNx 3ybax BEPXHEN YeNOCTU
y o6cnepoBaHHbIX nauneHToB (n = 500)

dHdodoHmus
T

Fig. 2. Axial view
of the palatogingival groove
in lateral incisor (green arrow)

Puc. 2. AkcrnanbHbIV BU,
HebHO-aecHeBoW 60po3abl
Ha 6OKOBOM pe3Le
(3eneHas cTpenka)

The PGG was occurred in 7.8% of all cases, 11.6%
of males and 4% of females, according to Table 1,
Figs 1-3, there was only one case with PGG found in
the central incisor and canine, and the majority of PGG
was in the lateral incisor as in Table 2, Fig. 4 and 5, bi-
lateral PGG was found in 6 cases of lateral incisors 1.2%
(5 male, 1 female, Fig. 6). Only type | PGG was identified
in this study.

Table 1. Incidence of the palatogingival groove
in examined patients (n = 500)

Ta6nuuya 1. HYacTtoTa BCTpe4aeMocTu
HebHO-oecHeBOW 60p0o3abl y 06Cnea0BaHHbIX
nauueHToB (n = 500)

Number of patients
Gender p-value
with PGG without PGG total
Male 29 (5.8%) 221 (44.2%) 250
Female 10 (2%) 240 (48%) 250 0.002
Total 39 (7.8%) 461 (92.2%) 500

Table 2. Incidence of the palatogingival groove
among the 6 maxillary anterior teeth
Ta6nuuya 2. YactoTa BCTpE4aemMocTu

HebHO-aecHeBoW 60po3abl cpeamn 6 nepeaHux 3yboB
BEpPXHEl 4enocTu

Tooth type Value
Central incisor 1(0.2%)
Lateraincisor 37 (7.4%)
Canine 1(0.2%)
Total 39 (7.8%)

Fig. 3. Sagittal view
of the palatogingival groove
in lateral incisor (green arrow)

Puc. 3. CarnttanbHbli BUA,
HebHO-aecHeBOW 60p0O3abI
Ha OOKOBOM pes3ue
(3eneHas cTpenka)
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Central incisor

Canine

Latera
incisor

Fig. 4. Incidence

of the palatogingival groove
among the central incisor,
lateral incisor, and canine

Puc. 4. HYacToTa BCTpevyaemocTn
HeOHO-AecHeBOV 60p0O3abl
cpenu LeHTpasbHbIX Pe3LOB,
©OKOBbIX PE3LLOB U KJIbIKOB

Fig. 5. CBCT images of a patient

with palatogingival groove: blue arrow —
lateral incisor, red arrow — central incisor,
green arrow — canine

Puc. 5. CHUMOK KOMNbIOTEPHON TOMOrpadumn
nauneHTa ¢ HebHO-AeCHeBO 60PO3a0N:
CUHSS cTpesika — Ha 60KOBOM pesLeg,
KpacHas CTpesika — Ha LLeHTpaibHOM pesLie,
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Fig. 6. Bilateral palatogingival
groove in lateral incisor

Puc. 6. [IByCTOpOHHSSA
HebHO-OecHeBas bopo3na

Ha 60KOBOM pe3Le

3eJieHad CTpeJika — Ha KJiblke

DISCUSSION

PGGs can cause periodontal tissue loss that can
lead to endodontic infections. The grooves are on the
palatal side of the maxillary incisors [7]. A compre-
hensive diagnostic assessment of clinical manifesta-
tions is essential for effective endodontic diagnosis
and treatment. Previous studies analyzed the preva-
lence of PGGs in diverse populations, producing re-
sults that vary considerably from 2.2% to 30%. Various
techniques, such as photography and in vitro micro-
computed tomography, were utilized to assess the
prevalence of PGGs. Clinical examination, radiographic
examination, and CBCT were used in vivo tests. The re-
sults are different [3; 4; 6; 11-14].

CBCT offers three-dimensional (3D) high-resolution
precise images, with more data about the maxillofacial
region, including the internal canal anatomy and exter-
nal root structural features [15-17], including the PGG
extent [10-13].

Despite its many benefits, CBCT has certain draw-
backs, such as a higher radiation dose and the potential
for artifact creation [8]. It is well known that traditional
periapical radiographs generate two-dimensional im-
ages with unavoidable geometric distortion and noise,
which impairs the accuracy of root canal morphology
examination. In order to determine whether radicular
grooves are present on maxillary lateral incisors, we de-
cided to use CBCT in this study [10-13].

The current study found that 7.4% of upper lateral
incisors had PGGs, which was marginally different from
the 7.3% incidence found in a previous CBCT study
conducted in the Indian population by Varun et al. [18].
According to Aksoy et al. [11] and Arslan et al. [6], the
incidence in the Turkish population was 2.3% and 2.2%,
respectively. Genetic and ethnic differences in the sam-
ple may be the cause of this variation in PGG incidence.
Additionally, the incidence rate in various studies may
be impacted by the sample size. The current data re-

vealed that most detected PGGs were type | PGG was
the only classification detected. This is in agreement
with the previous study of Aksoy et al. [11].

Regarding the central incisor the incidence of PGG
was 0.2% only one time; this was slightly different than
the study of Withers et al. in 1981 who found the preva-
lence of PGG was 0.28% in young adults in the United
States [19] while the study of Aljuailan et al. in the Saudi
population found the percentage of PGG was 1.1 [2].

The PGG was identified in 0.2% of caninesin only one
tooth. The CBCT-based study done by Ghahramani et
al. also identified a single maxillary canine with a PGG,
reporting a prevalence of 0.1% to 0.16% in canines in the
Turkish population [10], on the other hand the studies by
Arslan et al. [6] in the Turkish population and the study
by Aljuailan et al. [2] in the Saudi population found no
PGG in the maxillary canine.

Our study showed that bilateral PGG exists in 1.2%,
andin lateralincisors only, this was slightly different than
the study of Withers et al., who found the prevalence of
PGG was 1.7% in young adults in the United States [19],
while the study of Alkahtany et al. found the percentage
of bilateral PGG was 38.5 in Saudi Arabia [9].

According to the available data, type | PGG was the
most frequently found classification, and the majority of
detected PGGs were unilateral. This is consistent with
earlier reports [6; 13; 14].

Our retrospective CBCT study found only Type
| PGGs in all of the maxillary teeth we inspected. This
may be attributable to the association of deeper root
grooves with periodontal and endodontic symptoms,
necessitating extraction and endodontic intervention
[20; 21]. We did not include patients who had missing
or endodontically treated maxillary lateral incisors in our
study. So, we might not identify those deeper grooves
(Type II & Ill), and only sound maxillary anterior teeth
were included, which are most commonly related to the
shallow groove configuration (Type I).
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The majority of the patients with PPG were males
5.8% and female 2%, this comes in accordance with the
study done by Zhang et al. in Chinese population [7],
on the other hand the study of Aksoy et al. found the
female cases were the majority of cases [11]. While the
studies of Aljuailan et al. [2] in Saudi Arabia and the
study of Withers et al. [19] done in the U.S shows a non-
significant difference between the sex in relation to the
incidence of PGG.

The occurrence of PGG in the current Iragi cohort
(7.8%) was significantly greater than that observed in
adjacent populations, including the Turkish population
(2.2%) [11]. There could be a number of reasons for this
difference. First, the different ethnic groups in the two
areas may have different genetic predispositions that
cause the Hertwig’s epithelial root sheath to fold in [22].
Second, differences in methods, like the high resolution
of the CBCT scans used in this study, probably made
it possible to find shallow Type | grooves that are often
hard to identify in studies that use two-dimensional ra-
diography [22]. Finally, the 100% prevalence of Type |
grooves in our findings indicates that although the
anomaly is common in Iraq, it frequently manifests in
its mildest morphological form, potentially being over-
looked in other clinical surveys [13].

One of the limitations of the current retrospective
study was the exclusion of many CBCT images be-
cause they contained artifacts from nearby crowns or
restorations. These artifacts will make it impossible to
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