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SUMMARY: The obijective of this study was to investigate the influence of short upper posterior dental height (S-UPD) on
dental, skeletal, and soft tissue profile in different vertical facial patterns in skeletal Class | patients. Lateral dephathowaphs
of 136 skeletal Class | patients were grouped according to UPD: normal UPD (N-UPD) (n=64) and S-UPD (n=72). The S-UPD
group was categorized according to the divergent pattern (Frankfort-mandibular plane angle [FMA]): normodivergent (Normo)
(20 FMA< 280) (n=32), hypodivergent (Hypo) (FMA<200) (n=20), and hyperdivergent (Hyper) (FMA>280) (n=20). The skeletal,
dental, and soft tissue characteristics were compared among the groups and analyzed for correlations. The resultstigdhdated tha
was not significantly different among the groups, but SNB was significantly less in Hyper/S-UPD. Anterior facial heighin@N-Me a
ANS-Me) in S-UPD was shorter than N-UPD. Posterior facial height (S-Go and Ar-Go) was the least in Hyper/S-UPD. Dentoalveolar
height in the S-UPD group was significantly shorter than N-UPD except for UADH in Hyper/S-UPD. A significant difference was
found in the angulation and position of the lower incisors. The soft tissue parameters showed that the upper and loendips wer
protrusive to the E-line in Hyper/S-UPD. Lower facial height and upper and lower lip lengths were greater in Hyper/S-UPD among
the S-UPD. Throat length was greatest in Hypo/S-UPD, and the lip-chin-throat angle was greatest in Hyper/S-UPD. Moreover, the
correlation results were consistent with the findings. Decreased UPDH was found to be related to decreased UADH, LADH, and
LPDH except for UADH in Hyper/S-UPD. The decreased dentoalveolar height parameters, which led to a decreased overall facial
height in both skeletal and soft tissue aspects, primarily affected the lower facial height. However, divergence of tlse face wa
affected by the posterior facial height.
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INTRODUCTION

In orthodontics, posterior dental height was found to Posterior dental height is positively correlated with
correlate with facial characteristics, particularly in verticalertical facial measurements. Many studies reported that
facial proportions. Research showed that vertical dimensiohgperdivergent subjects showed greater dentoalveolar height
of the face are influenced by the height of the posterigompared to normodivergent subjects, while hypodivergent
dentoalveolar structures, both upper and lower. Thesabjects displayed decreased dentoalveolar heights. This
structures play a significant role in the facial vertical growtbccurs due to the dentoalveolar compensatory mechanism
pattern and the overall harmony of facial esthetics anghere teeth erupt in response to skeletal discrepancies to
functions (Arat & Riibendiiz, 2005). Dentoalveolar structure@aaintain occlusal function (Opdebeeck & Bell, 1978; Kuitert
play a compensatory role, which is a system that maintaies al., 2006; Islamet al, 2016; Ardaniet al., 2021).
an occlusal relationship and normal overbite based on thdditionally, the vertical growth of posterior teeth can
changes in the maxillomandibular relationships to cover upfluence mandibular rotation. For example, excessive
skeletal irregularities (Solow, 1980; Ardatial, 2021). eruption of posterior teeth leads to downward and backward
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rotation of the mandible that contributes to a longer lowe&onducted in 45 lateral cephalograms provided by the Faculty
face height. Conversely, insufficient posterior eruption caof Dentistry. Radiographs were categorized according to the
result in a shorter face height and a greater horizontal grovdivergent pattern (Frankfort-mandibular plane angle [FMA]):
pattern (Bjork, 1969). normodivergent (Normo) (28 FMA< 28) (n=32),
hypodivergent (Hypo) (FMA<2Q (n=20), and
These findings are crucial in orthodontic diagnosidyyperdivergent (Hyper) (FMA>28 (n=20). The most
treatment planning, and stability after orthodontic treatmeaignificant difference found in the pilot study was the lower
when addressing vertical growth discrepancies in patiensterior face height (LAFH) of <0.001. The means and
Posterior dental height, particularly the extrusion of posterigtandard deviations from this parameter were used to
teeth, can significantly impact facial vertical proportions andalculate the sample size. The sample size was calculated
skeletal patterns. In cases like malocclusion with deep bitesing G*Power program version 3.1 (Franz Faul; Christian-
extrusion of molars can open the mandibular plane thatbrechts-Universitat, Kiel, Germany) based on a
increases lower facial height, which affects facial esthetisggnificance level of alpha = 0.05 and power = 80 %. The
and skeletal balance. This can improve vertical faci@ffect size of the pilot study was 0.58 for the sample size
proportions but may worsen sagittal discrepancies suchaaculation. Therefore, the total sample size of this study
more Class Il profiles by rotating the mandible downwardsas 51. At least 17 subjects were required per group.
and backwards (Chuat al, 1993; Jariyavithayakul & However, in this study we decided to include normal upper
Charoemratrote, 2019). posterior dental height (N-UPD) to compare any parameters
to the S-UPD groups. Also, S-UPD was categorized into
Understanding the relationship betweenhree groups according to the mandibular plane angle into
dentoalveolar height and vertical skeletal patterns can héljprmo/S-UPD, Hyper/S-UPD, and Hypo/S-UPD.
orthodontists modify the position of the teeth to correct the
skeletal discrepancy in the vertical dimension, thus The lateral cephalometric evaluations followed the
preventing excessive compensations. Therefore, the aimstdindardized procedures that closely ensured the precision
this research was to study the relationship of short posterard consistency of the data obtained. Lateral cephalometric
dental height on dental, skeletal, and soft tissue profiladiographs were from the same X-ray machine
compared with normal posterior dental height. The nu{lOrthopantomograph® OP300, Instrumentarium Dental,
hypothesis is that no significant differences can be detect@dusula, Finland) at 90 kV and 12.5 mAusing a 15 s exposure
in the dental, skeletal, and soft tissue parameters of patietitse and a magnification of 10.45 %. All radiographs were

with short and normal posterior dental height. obtained in the natural head position. The teeth were in
maximum intercuspation while the lips were kept in a relaxed
MATERIAL AND METHOD position. Cephalometric tracing was digitized and analyzed

using Dolphin Imaging® version 11.9 (Dolphin Imaging,

This retrospective study was conducted following th€hatsworth, CA, USA). The measurements from the
approval obtained from the Human Ethics Committee of tteephalograms were converted to actual distances. (Fig. 1).
Faculty of Dentistry, Prince of Songkla University (protocol
number EC6708-037). This study was conducted in Thai All lateral cephalometric analyses and measurements
patients with skeletal Class | relationship with normal uppavere performed by a single examiner. Thirty randomly
posterior dental height (N-UPD) and short upper posterigelected subjects were remeasured after two weeks to
dental height (S-UPD). The patients sought orthodontietermine measurement error and reliability. Comparisons
treatment between 2014 and 2024 at the orthodontic clinlmetween the first and second measurements were done using
Faculty of Dentistry, Prince of Songkla University, Songkhlahe independent t-test and intraclass correlation coefficient
Thailand. The inclusion criteria were (1) non-growingICC). Measurement error was determined using Dahlberg’s
patients aged between 18 and 35 years, (2) full permanénmula. Kolmogorov-Smirnov and Shapiro-Wilk normality
dentition except for third molars, (3) available standartésts were performed, and non-parametric tests were chosen.
lateral cephalometric radiographs with clear anatomic#lruskal-Wallis test was performed for a statistical
structures, and (4) radiographs taken in maximuwomparison of the skeletal, dental, and soft tissue
intercuspation without the presence of any applianceseasurements among the groups. The Bonferroni test was
Patients with a history of (1) orthodontic treatment, (2)sed to pairwise compare between the groups. A p-value
orthognathic surgery, (3) facial trauma, or (4) plastic surgetgss than 0.05 was considered statistically significant.
were excluded from the study. Pearson’s correlation coefficient was used to find the

correlation between dentoalveolar height and skeletal and
Since a similar study did not exist, a pilot study wasoft tissue parameters.
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Fig. 1. Examples of lateral cephalometric radiographs show A, normal upper posterior dental height (N-UPD); B, normotiegrgent/s
upper posterior dental height (Normo/S-UPD); C, hyperdivergent/short upper posterior dental height (Hyper/S-UPD); D, sadjeppodi
short upper posterior dental height (Hypo/S-UPD)

RESULTS

The average ICC of all variables was 0.94, whichhe ANB angle in all groups was in the normal range of
indicated excellent reliability. The results of Dahlberg'skeletal Class | relationship. The Frankfort-mandibular plane
formula for linear and angular measurements were 0.74 adagle (FMA) varied among the groups as it was used to
1.67, respectively. There were more females than malesciategorize the subjects into three distinct groups: Normo-,
all groups. The maxillae in the anteroposterior position dfyper-, and Hypodivergent. Similarly, the posterior dental
all groups were in the normal position and were not fourlteight was categorized into S-UPD and N-UPD (Table I).
to be statistically different. The mandibles in the
anteroposterior position of all groups were also inthe normal ~ Table Il shows skeletal measurements in the vertical
position; however, the SNB angle was significantly greatglimension. Anterior facial height measurements found that
in the Hypo/S-UPD compared with the Hyper/S-UPD anbl-Me was lower in all S-UPD. We found no significant
N-UPD groups. Therefore, the position of point B in théifference in N-ANS among the groups. However,
Hypo/S-UPD was more anterior than in the other two groupdifferences were found in the total anterior facial height that
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came from lower anterior facial height (ANS-Me), whichUPD. A significantly less S-Go and Ar-Go were observed in
was less in S-UPD compared with N-UPD and alsblyper/S-UPD compared with the others, and Ar-Go was also
significantly less in Hypo/S-UPD compared with Hyper/Sfound to be significantly different in Hyper/S-UPD.

Table . Demographic data of normal upper posterior dental height (N-UPD), normodivergent/short upper posterior
dental height (Normo/S-UPD), hyperdivergent/short upper posterior dental height (Hyper/S-UPD), and hypodivergent/
short upper posterior dental height (Hypo/S-UPD) (N=136).

Variables N-UPD Normo/S-UPD Hyper/S-UPD Hypo/S-UPD p-value
(n=64) (n=32) (n=20) (n=20)

Male/Female 21/43 1121 5/15 8/12 N/A
Age 28.00x6.57 26.22591 2440 5.97 25.90+6.96 0.084
SNA (deg) 83.502.76 84.73.43 8358 2.89 85.16: 3.63 0.144
SNB (deg) 80.488.05 81923.16 80.1C 2.64 82.78 3.53 0.022
ANB (deg) 3.00+1.11 291+1.41 343+144 240+ 126 0.074
FMA (deg) 24.93£2.79 2355347 3163226 17.45%1.88 <0.007%f
UPDH (mm) 19.704.34 15.84+ 0.83 16.13 0.65 16.03+0.97 <0.00%°

Values are presented as mestandard deviation. Differences between groups were tested by Kruskal-Wallis test, and pairwise
comparison was tested by the Bonferroni test.
Superscriptsa, N-UPD compared to Normo/S-UPD; N-UPD compared to Hyper/S-UPB,; N-UPD compared to Hypo/S-

UPD;d, Normo/S-UPD compared to Hyper/S-URDNormo/S-UPD compared to Hypo/S-UPDHyper/S-UPD compared to
Hypo/S-UPD 1<0.05.

Table Il. Skeletal measurements of normal upper posterior dental height (N-UPD), normodivergent/
short upper posterior dental height (Normo/S-UPD), hyperdivergent/short upper posterior dental height
(Hyper/S-UPD), and hypodivergent/short upper posterior dental height (Hypo/S-UPD) (N=136).

Groups

Variables N-UPD Normo/S-UPD Hyper/S-UPD Hypo/S-UPD p-value

(n=64) (n=32) (n=20) (n=20)
N-Me (mm) 114.22+559 110.19+4 .88 109.85+7.53 107.50+4.08 <001
N-ANS (mm) 51.03+3.48 51.47+2 58 49.35+3.54 50.65+2.78 0.171
ANS-Me (mm) 64.50+4.12 59.75+3.70 62.15+5.38 57.95+£3.07 <0001
S-Go (mm) 76.91+553 74.53+5.35 68.15+5.99 78.20+3.55 <0001
Ar-Go (mm) 46.95+4.13 44.19+3.45 39.70+4.77 47.20+4 .03 <0001
OPFH 10.144+2.78 10.59+£3.05 13.93+2.28 7.65+3.16 <0001

Values are presented as mestandard deviation. Differences between groups were tested by Kruskal-Wallis test, and pairwise
comparison was tested by the Bonferroni test.
Superscriptsa, N-UPD compared to Normo/S-UPB; N-UPD compared to Hyper/S-UPB,; N-UPD compared to Hypo/S-

UPD;d, Normo/S-UPD compared to Hyper/S-URDNormo/S-UPD compared to Hypo/S-UPDHyper/S-UPD compared to
Hypo/S-UPD 1<0.05.

Table Il shows the dental parameters. Dentalnterior dental heights were short in Normo/S-UPD and
parameters such as Ui-NA (deg), Ui-NA (mm), Li-NBHypo/S-UPD except for Hyper/S-UPD, which was
(deq), Ui-Li (deg), Ui-PP (deg), OJ (mm), and incisal showomparable to the N-UPD. In the mandible, both LADH
at rest (mm) showed no significant differences among tlamd LPDH in all S-UPD were significantly shorter than N-
groups. However, significant differences were found in thdPD. Overjet was not found to be significantly different
position of the lower incisor (Li-NB [mm]) which was among the groups. However, overbite was found to be
significantly greatest in hyper/S-UPD among S-UPD. Lisignificantly different in Hyper/S-UPD compared with Hypo/
NB (deg) was not found to be statistically significantly5-UPD and Normo/S-UPD while incisal show at rest was
different; however, it was found to have the highest valueot significantly different between the groups.
in Hyper/S-UPD. Li-MP (deg) was found to be significantly
greatest in Hypo/S-UPD. Table IV shows the soft tissue measurements. UL-

EP (mm) in the Hyper/S-UPD was significantly the most

The dental height parameters of the maxilla showeghterior position among S-UPD but not different from N-

that the UPD was short in the S-UPD group. Also, the uppePD. LL-EP (mm) in Hyper/S-UP was in the most anterior
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position among all groups. NLA (deg), FCA (deg), and UFRJLL (mm) were found to be less in S-UPD than N-UPD
(mm) were not significantly different among all groups. LFHexcept for Hyper/S-UPD. The interlabial gap was not found
(mm) in the S-UPD group was less than N-UPD except foo be significantly different. Throat length (TL) (mm) was
Hyper/S-UPD, which was comparable to N-UPDfound to be significantly greater in Hypo/S-UPD compared
furthermore, LFH in the Hypo/S-UPD group waswiththe other groups. The lip-chin-throat angle (LCTA [deg])

significantly less than Hyper/S-UPD. Also, LLL (mm) andwas significantly greatest in Hyper/S-UPD.

Table 1ll. Dental measurements of normal upper posterior dental height (N-UPD), normodivergent/short upper posteriogtéental hei
(Normo/S-UPD), hyperdivergent/short upper posterior dental height (Hyper/S-UPD), and hypodivergent/short upper posterior dental
height (Hypo/S-UPD) (N=136).

Groups
Variables N-UPD Normo/S-UPD Hyper/S-UPD Hypo/S-UPD Kru;;\;i_'\‘/‘\fa" .
(n=64) (n=32) (n=20) (n=20)

Ui-NA (deg) 27.21+5.97 26.94+8.27 26.68+4.28 29.45+4 .08 0373
Ui-NA (mm) 6.22+2 .36 5.39+£3.08 5.83+1.36 5.631£1.65 0540
Li-NB (deg) 31.05+6.36 28.52+5.26 32.75+5.89 29.65+6.04 0.058
Li-NB (mm) 6.95+2 .31 550+£2.17 7.58+2.60 5.38+1.88 <0001
Ui-Li (deg) 118.80+10.19 121.691+1.76 116.93+8.83 118.10+7.98 0.598
Ui-PP (deg) 118.88+6.72 119.88+7.10 1175516 .64 121.68+4 .54 0.128
Li-MP (deg) 98.50+6.50 96.09+6.82 95.18+5.53 102.10+6.59 0004
UADH (mm) 28.22+2 .34 26.00+2.05 27.28+2.52 25.08+1.75 <0001
UPDH (mm) 19.70+1.34 15.84+0.83 16.13+0.65 16.03+0.97 <0001
LADH (mm) 40.13+2.77 37.75+2.69 38.85+3.15 37.20x2.44 <0001
LPDH (mm) 31.59+4 .48 30.25+2.87 29.80+3.21 30.45+2.09 0102
Overjet (mm) 355+£1.32 4.13+152 3.38+£1.46 393+£1.34 0.069
Overbite (mm) 2.14+1.02 234117 1.73£0.92 2.63+£1.15 0l043
Incisal show at rest (mm) 3.07+147 278171 3.43+£1.30 2.65+1.69 0421

Values are presented as mestandard deviation. Differences between groups were tested by Kruskal-Wallis test, and pairwise comparison was tested by

the Bonferroni test.
Superscriptsa, N-UPD compared to Normo/S-UPDB; N-UPD compared to Hyper/S-UPD; N-UPD compared to Hypo/S-UP@; Normo/S-UPD

compared to Hyper/S-UP[®; Normo/S-UPD compared to Hypo/S-UPDHyper/S-UPD compared to Hypo/S-UPP<0.05

Table IV. Soft tissue measurements of normal upper posterior dental height (N-UPD), normodivergent/short upper posterior dental
height (Normo/S-UPD), hyperdivergent/short upper posterior dental height (Hyper/S-UPD), and hypodivergent/short upper posterior
dental height (Hypo/S-UPD) (N=136).

Groups
Variables N-UPD Normo/S-UPD Hyper/S-UPD Hypo/S-UPD Kruzl;\gli-l\llj\(/eallis
(n=64) (n=32) (n=20) (n=20)

UL-EP (mm) 0.09+1.99 048+1.67 1.33+1.21 0.10+1.71 0032
LL-EP (mm) 1.64+2.34 1.38+2.05 3.19+1.18 1.20+1.86 0°661
NLA (deg) 89.16+9.61 88.75+7.92 89.03#5.55 89.331+0.75 0975
FCA (deg) 8.66+4.34 8.83+4.90 9.20+3.71 8.381554 0.891
UFH (mm) 44,904 60 44.83+2 86 4353+2 81 44402275 0432
LFH (mm) 66.07+4.43 62.18+4.05 64.88+5.24 60.65+2.75 <801
ULL (mm) 22.00+1.96 20.45+1.91 21.10+1.65 20.05+2.08 <0’001
LLL (mm) 43.42+3.27 40.97+2.76 42.33£3.42 39.98+1.90 <0%001
Interlabial gap (mm) 0.65+1.32 0.76+1.40 1.45+2.05 0.63+1.10 0.359
TL (mm) 54.23+6.19 51.98+6.15 51.15+5.69 57.76+6.02 005
LCTA (deg) 113.38+7.93 114.08+6.61 117 .23+6.77 111.90+9.16 bl619

Values are presented as mestandard deviation. Differences between groups were tested by Kruskal-Wallis test, and pairwise comparison was tested by

the Bonferroni test.

Superscriptsa, N-UPD compared to Normo/S-UPDB; N-UPD compared to Hyper/S-UPB; N-UPD compared to Hypo/S-UP@; Normo/S-UPD
compared to Hyper/S-UP[®; Normo/S-UPD compared to Hypo/S-UPDHyper/S-UPD compared to Hypo/S-UPP<0.05
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Based on the Pearson’s correlation coefficient, aWith posterior facial height where posterior facial height
dentoalveolar height parameters showed a posititends to decrease as facial divergence increases. Soft tissue
correlation with UPDH, as well as skeletal parameters parameters in the vertical dimension, including LFH, ULL,
the vertical dimensions (N-Me and ANS-Me). Faciahnd LLL, showed a statistically significant positive
divergence was not significantly correlated withcorrelation with all dentoalveolar height parameters.
dentoalveolar height except for UADH. However, adowever, UFH did not exhibit the same pattern of correlation
statistically significant negative correlation was observe@able V).

Table V. Correlations between dentoalveolar height and the skeletal and soft tissue parameters.
Skeletal and sotissue parameters

UPDH FMA N-Me N-ANS ANS-Me S-Go  Ar-Go  ULEP  LL-EP UFH LFH ULL LLL

(mm) (deg) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

UPDH 1 0.032  0.488 0.088 0576 0358  0.45I"  -0.103 0.004 0.125 0.445 0399  0.41T
(mm)

UADH  0507° 033"  0.664 0032 0845 0273 0248 0183 0447 0.109  0.721"  0.640° 0562
(mm)

LPDH  0.466° 0210 0755  0.28°  0.825°  0.440° 04500 0279 0439 0334 0778 0553  0.662
(mm)

LADH  0.400°  -0.069 0743 0385 0732 065" 0552 0.077 0279 0332 0662  049T°  0.607
(mm)

FMA 0.032 1 0.162 -0.123 0.323°  -0.523° -0.494 0163 0287  -0.036 0335 0230 0.269
(deg)

*Pp<0.05, *p<0.01

DISCUSSION

Only skeletal Class | patients were included in thdivergent S-UPD was found to be lower than N-UPD. This
study due to different appearances found in a pilot studydicated that the determinant of the divergent pattern in S-
among different sagittal skeletal types. The aim was tdPD is the posterior facial height. Previous studies indicated
observe the appearances caused by posterior dental heitfat sagittal facial growth involves both vertical (downward)
which was used to categorize patients into short and nornaald horizontal (forward) components. When vertical growth
upper posterior dental height. From the pilot study, wat the facial sutures and the alveolar processes around the
observed differences in facial characteristics among timeolars exceeds the vertical growth at the condyles, the
various types of divergent patterns. Therefore, we furtherandible rotates backward (clockwise), which leads to an
subdivided the subjects with S-UPD into different divergenhcrease in anterior facial height. On the other hand, if vertical
types based on the FMA. growth at the condyle surpasses the combined vertical growth

at the facial sutures and molar regions, the mandible rotates

Although the subjects in this study were only skeletdbrward (counterclockwise) (Schudy, 1964; |saaasioal.,
Class | patients, we found differences in the mandibuld®71). In the case of S-UPD, vertical growth decreased in
anteroposterior position from SNB. Insufficient posteriothe molar regions. Therefore, rotation of the mandible is not
tooth eruption can lead to forward rotation of the mandibkolely influenced by the height of the posterior teeth. The
(Bjork, 1969). Therefore, we predicted a greater anterigiivergent pattern of the face is also affected by the posterior
position of point B in the short upper posterior dental heiglféicial growth from the condyles. A study reported that
group. In this study, we found SNB was more anterior ichanges in the anteroposterior position of the mandible were
short upper posterior dental height subjects, especially fiound to be closely associated with the growth of posterior
Hypo/S-UPD, which exhibited the highest SNB angle amorfgcial height, which is measured from sella to gonion and
S-UPD subjects. Except in Hyper/S-UPD, the SNB was leaatticulare to gonion (Sinclair & Little, 1985).
and not significantly different from N-UPD. Similar to
previous studies, it was found that as vertical development  Additionally, total anterior facial height is comprised
increased, the sagittal dimension decreased (Chung & Wobn§jthe upper anterior facial height (N-ANS) and the lower
2002; Eroz Dilaveet al., 2022). anterior facial height (ANS-Me). In this study, we found

that the anterior facial height is shorter in S-UPD, N-Me,

From vertical skeletal measurements, posterior faciahd ANS-Me but N-ANS was not significantly different from
height is comprised of total posterior facial height (S-Ga)l-UPD. Therefore, the posterior dental height affects only
and lower posterior facial height (Ar-Go). For anterior faciahe lower anterior facial height. The vertical dimensions of
height, N-me (mm) or total anterior facial height in althe midface and maxilla were not affected.
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Among the S-UPD groups, no statistically significangreater vertical dental compensation was observed compared
differences were found between the position and inclinatida the other groups, which corresponded with the UADH
of the upper incisors. However, upper incisor inclination waslues.
found to be the highest in Hypo/S-UPD, which may be due
to impaction from the lower front teeth. The study revealed LFH and LLL showed a similar trend with both values
that lower incisor position relative to the NB line (Li-NBbeing lower in the S-UPD compared to N-UPD, except in
[mm]) was highest in the Hyper/S-UPD, which is likely dueHyper/S-UPD, where the values were comparable to N-UPD.
to the most posterior positioning of point B compared tdhis is consistent with the findings of Al-Sayagtal. (2011)
other groups. Measurement of inclination indicated that Liwho studied soft tissue profiles across different vertical
NB (deg) was the highest in the Hyper/S-UPD group due tgowth patterns and found that the hypodivergent pattern
posterior rotation of the mandible, which caused thgroup exhibited less facial height and LLL compared to the
inclination to slope forward as Bjork stated. However, lowesther groups.
incisor angulation relative to the mandibular base was
greatest in Hypo/S-UPD due to the difference in the angle TL was significantly greatest in Hypo/S-UPD. This
of the mandibular plane. This was consistent with previoussult was similar to a study that reported that TL was
findings that reported the Li-MP (deg) increased as verticsignificantly greater in hypodivergent patterns compared to
growth decreased (Erdz Dilavetal, 2022). hyperdivergent patterns in individuals with Class | skeletal

relationships (Kadarat al, 2021). The LCTA was greatest

The dentoalveolar height in the S-UPD was lowein Hyper/S-UPD, which was due to the most anterior position
compared to the N-UPD, which was consistent with previows the lower lip in this group and from the posterior rotation
studies (Kuiteret al, 2006; Ardankt al, 2021) except for of the mandible.
the UADH. The UADH in the Hyper/S-UPD was the only
dentoalveolar height value comparable to N-UPD. This We found positive correlations between UPDH and
implied that when S-UPD occurs, a short UADH could bether dentoalveolar height parameters (UADH, LADH,
exhibited as well. However, only Hyper/S-UPD showed PDH) from Pearson’s correlation. These results were
normal UADH. This may be due to dental compensatioconsistent with previous results from the Kruskal-Wallis test,
aimed at achieving a normal overbite. Another interestinghich indicated that individuals in the S-UPD group tended
finding is the dental height in the mandible in S-UPD wat® have decreased dentoalveolar height in other regions. This
also short compared to N-UPD. Also, Hyper/S-UPD in thpattern was also reflected in the vertical facial length, in
LPDH and LADH was also short. When the mandible hasoth the skeletal (N-Me and ANS-Me) and soft tissue
posterior rotation, the lower anterior teeth need to erupt momarameters (LFH). This also confirmed that the upper facial
causing longer LADH but this was not found in this studyneight, for both skeletal and soft tissue, was not affected by
This aligned with previous studies that found UADH was short UPDH.
highest in the hyperdivergent group. This observation
explains that to achieve a normal overbite, vertical growth Posterior dental height can be altered by orthodontic
is compensated primarily from upper anterior teeth eruptidreatment. The orthodontic correction in patients with short
(Islamet al., 2016). Notably, our study showed that overbitéacial height would be posterior teeth extrusion, whereby
in the Hyper/S-UPD was lower than in Normo/S-UPD, while AFH can be brought into the normal range, which results
the overbite was highest in the Hypo/S-UPD (Solow, 1980) improved vertical facial profile. However, care is needed

when choosing to perform posterior teeth extrusion to

In terms of soft tissue, the anteroposterior positioimcrease vertical facial height. This procedure can affect the
of the upper and lower lips in the Hyper/S-UPD was momnteroposterior dimension by causing mandibular posterior
prominent than in the other groups. Based on the findingsmittation that can lead to a more convex facial profile and a
this study, this was likely due to the more posteriomore retrusive chin position. Based on the findings of this
positioning of point B in this group, which influences thestudy, particular care is needed in hyperdivergent individuals,
position of the soft tissue pogonion, which is a kews they already exhibit the most retrusive chin position and
determinant of the E-line. Furthermore, the study found rtave vertical facial height comparable to the normal group.
significant differences in the position of point A and the upper
incisors between the groups. So the difference of the The limitations of this study include its retrospective
anteroposterior position of the upper lip came also from tmature and the use of lateral cephalometric radiographs,
E-line. In the vertical dimension, UFH was not affected bwhich may restrict the scope of analysis and introduce
the posterior dental height. ULL in the S-UPD was lowepotential biases inherent in retrospective studies. This study
than in the N-UPD, except in the Hyper/S-UPD, whereas conducted on individuals aged 18-35 because this age
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range is considered to represent the completion of growthferiores. Los parametros de los tejidos blandos mostraron que
Consequently, the findings of this study may not blgs labios superior e inferior eran mas protrusivos con respecto a la
applicable to individuals in other age groups. Additionallyinea E en el grupo Hyper/S-UPD. La altura facial inferior y las
the study only focused on comparisons within the skelellgr'g'tUdeS de los labios superior e inferior fueron mayores en el
Class I relationship, which limited its applicability to skeletaf™P° Hyper/S-UPD entre los grupos S-UPD. La angnud de.la
garganta fue mayor en el grupo Hypo/S-UPD, y el angulo labio-
Class Il or Class Ill cases. mentén-garganta fue mayor en el grupo Hyper/S-UPD. Ademas,
los resultados de la correlacion fueron consistentes con los
CONCLUSION hallazgos. Se encontré que la disminuciéon de la UPDH estaba
relacionada con la disminucién de la UADH, la LADH y la LPDH,
When a short UPDH is observed, the dentoalveolaxcepto por la UADH en el grupo Hyper/S-UPD. La disminucion
height measurements (UADH, LADH, LPDH) decrease &i¢ los parametros de la altura dentoalveolar, que condujo a una
well, except for UADH in Hyper/S-UPD, which is disminucion de la altura facial general, tanto en los aspectos
comparable to N-UPD. The decrease in the dentoalveofiidueléticos como de los tejidos blandos, afect6 principaimente a
height parameters influence the overall facial height in bo[:jf&l‘.sﬂltural facial inferior. Sin embargo, la divergencia de la cara se
. . . . Vio afectada por la altura facial posterior.
skeletal and soft tissue aspects by primarily affecting the

lower facial height, which leads to decreased lower facial PALABRAS CLAVE: Altura dental posterior superior:
height in all divergences. However, divergence of the faggtura dentoalveolar; Altura facial; Compensacion dental;
is affected by the posterior facial height as measured by Sivergencia.

Go and Ar-Go, which are extremely short in hyperdivergent
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