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ABSTRACT

Objective: Therapeutic extraction to treat various malocclusion cases is frequently used in
orthodontic treatment plans. The aim of this retrospective study was to assess and compare the
effects of four first premolar extraction, upper first premolar extraction and non-extraction treatment
plans on the anteroposterior and vertical skeletal relations, as well as their effects on the facial soft
tissues.

Materials and Methods: Lateral cephalograms of 75 patients who received a non-extraction
treatment plan (GP 1), four first premolar extractions plan (GP II) and upper first premolar extraction
plan (GP III) were selected. Each group comprised 25 pre and post lateral cephalograms of skeletal
class 2 hyperdivergent cases. A number of skeletal and dental anteroposterior, vertical and soft
tissue parameters were measured using WebCeph online software. Comparison between the three
groups was done using Kruskal-Wallis test followed by Dunn’s multiple comparisons test.

Results: There was insignificant change in the mandibular plane inclination and nasolabial
angle across the three groups. Sagitally, insignificant differences were found in the SNA and SNB
angles across the three groups, with similar change (1.5° + 0.57) in ANB angle in both GP I and
GP III. Both extraction groups showed more flattening of the upper and lower lips compared to the
non-extraction group.

Conclusions: Therapeutic extraction of the first premolars had limited effects on the sagittal,
anteroposterior and soft tissue relations.
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INTRODUCTION

Comprehensive orthodontic treatment is a
complex procedure, and decisions regarding tooth
extraction should be based on thorough assessment,
diagnosis, and treatment planning. There has
been a considerable debate over the years about
the use of extractions in orthodontics', yet, the
removal of permanent teeth remains an effective
and predictable way to create space for the relief
of crowding, allow correction of anteroposterior
and midline discrepancies and improving lip
relations??. Due to their location between the
anterior and posterior segments, the most frequently
extracted teeth are the premolars (first and second)
as this allows for the relief of both labial and buccal
crowding and retraction of the labial segments®*. In
Angle Class I bimaxillary dentoalveolar protrusion,
retraction of the maxillary and mandibular incisors
is required to decrease facial convexity and achieve
lip competency’®, hence, improving facial esthetics.
Others however, have reported that the influence of
premolar extraction on facial profile attractiveness
and vertical dimension is overestimated and should
not be always preferred over the non-extraction
approach®'?. It is believed that first premolar
extractions cause temporomandibular joint disorders
due to the reduction of the vertical dimension '*1.
According to the ‘“wedge effect” concept, it is
hypothesized that premolar extraction allows more
mesial molar movement, causing a counterclockwise
mandibular rotation that contributes to a decrease
in the overbite'>"”. However, many other trials
negated this hypothesis and claimed that premolar
extractions do not affect neither the joints nor the
vertical dimension'®** Despite all the data available
in the literature, the effect of therapeutic extraction
of premolars on the facial skeleton and esthetics is
still unclear.

In the era of digital orthodontics, artificial
intelligence (AI) algorithms have widely spread
in an attempt to improve and facilitate the process
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of diagnosis and treatment planning. Webceph
% is one of the recently used advances in digital
cephalometry. It is an online based software that
allows efficient and accurate landmark detection,
soft and hard tissue analysis and data extraction®*’.
Using Webceph online platform to compare pre and
post extraction lateral cephalograms, the aim of
this retrospective study is to analyze the effect of
therapeutic extraction of the first premolars on the
skeletal (vertical and anteroposterior), dental and
soft tissue relations.

MATERIALS AND METHODS:

Participants, eligibility and settings:

In this retrospective cohort study, pretreatment

(post
cephalometric radiographs

treatment) lateral
of 75 adult male
and female patients (16-25 years) who received

and pre-debonding

their orthodontic treatment in the Department of
Orthodontics, Faculty of Oral and Dental Medicine,
Cairo University, were collected. Mild to moderate
skeletal class 2 hyperdivergent cases who received
upper and lower preadjusted fixed appliances with
an MBT bracket prescription (0.022 x 0.028-inch
slots) were selected. Cephalograms of patients who
received treatment plans with intrusion, extrusion or
distalization were excluded, as well as those with
previous orthodontic or orthognathic treatments,
spacing, congenitally missing or supernumerary
teeth and craniofacial syndromes. The study was
approved by the Research Ethics Committee of the
Faculty (reference number: 33- 11- 23).

Records and data measurement:

The sample comprised three groups of 25
patients each:

1. Group I (GP I); lateral cephalograms of patients
who received a non-extraction orthodontic
treatment plan.

2. Group II (GP 1I); lateral cephalograms of
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patients who had extraction of their four first
premolars during their orthodontic treatment
plan.

3. Group III (GP IIl); lateral cephalograms of
patients who had extraction of their upper
first premolars only during their orthodontic
treatment plan.

WebCeph?® online software was used to identify
the landmarks needed for the analysis® of all the
lateral cephalograms included in the study (Table 1).
To increase the accuracy of the measurements, the
landmarks were manually adjusted when needed®.
Two experienced examiners (an orthodontist and
an oral radiologist) who were blinded to the three
groups, measured the pre- and post-treatment x-rays
separately and the recorded measurements were
then exported to an excel sheet for data collection
(fig. 1).

Sample size was calculated by using

Independent- t test (P.S. power 3.1.6) taking Porto
et al ? results as a reference. Using the mean and
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standard deviation of SN.GoGn (0.88 + 2.45), with
an estimated mean difference of 2, power 0.8 and
Type I error probability associated with this test of
0.05; 25 cases were needed in each group. Hence,
pre and post-treatment lateral cephalograms of 75
cases (a total number of 150 lateral cephalograms)
were included and measured using the Webceph
software.

Statistical analysis:

both
measurements, quantitative data were expressed
as means and SD. Shapiro-Wilk and Kolmogorov-

For effectiveness and efficiency

Smirnov test were used to test the normality of the
variables’ distribution. All data originated from
normal distribution (parametric data) resembling
a normal Bell curve. Accordingly, comparison
between pre and post measurements was performed
by using Paired- t test. Comparison between the
three groups was performed by using Kruskal-
Wallis followed by Dunn’s multiple comparisons
test.
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Fig. (1): The landmarks and analysis performed using the WebCeph software.
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TABLE (1) Definition of the cephalometric measurements used:

Measurements

SN/Go-Me (%)

Measurement Definition
Anteroposterior  SNA (%) Angle formed between SN plane and A point on the maxilla.
Skeletal SNB (%) Angle formed between SN plane and B point on the mandible.
measurements  ANB () Measures the anteroposterior relationship of the maxilla and mandible.
A-Nperp (mm) Linear distance between A point and a perpendicular line from N (Nasion) to Frankfurt
horizontal plane
B- Nperp (mm) Linear distance between B point and a perpendicular line from N (Nasion) to Frankfurt
horizontal plane.
Pog-Nperp (mm)  Linear distance between pogonion (Pog) point and a perpendicular line from N
(Nasion) to Frankfurt horizontal plane.
Anteroposterior  U1/SN (%) Upper central incisor inclination relative to the SN plane
Dental U1/FH () Upper central incisor inclination relative to the FH plane
measurements  U1/PP (°) Upper central incisor inclination relative to the palatal plane
IMPA (°) Lower central incisor inclination relative to the mandibular plane
UI/L1 (°) Interincisal angle
U1/FP (mm) Upper central incisor position relative to the facial plane
Vertical Skeletal FMA (%) Frankfurt horizontal (FH) plane to MP derived by the line connecting the landmarks

Go (gonion) and Me (Menton)
The angle between sella nasion (SN) plane and mandibular plane (MP)

MMP () Maxillary-mandibular plane angle.
TAFH (mm) Total anterior facial height: The distance between nasion (N) and menton (Me)
LAFH Lower anterior facial height: The distance between anterior nasal spine (ANS) and Me.
PFH/AFH (%) Jaraback’s Ratio: ratio between posterior facial height (The distance between sella (S)
and gonion (Go) and anterior facial height).
Soft tissue NLA (%) Nasolabial angle

measurements  UL/E-line (mm) Upper lip position relative to the E-line

LL/E- line (mm) Lower lip position relative to the E-line
RESULTS increase in both the IMPA and L1/ A-Pog by

Participants and descriptive data

Since this is a retrospective study, there was
no missing data or drop-outs and all the 150
cephalograms were measured and analyzed. The
demographic data of the sample collected is shown
in table 2.

Main results:

Intra and interobserver reliability tests

showed excellent agreement (ICC>0.9) in all the
measurements across the three groups and between
the two observers. In GP I (Table 3), a significant

3.74°+6.15 (P=0.01) and 1.74£2.11 (P=0.0001)
respectively was recorded, together with a significant
decrease in the U1/FH by 3.71°+8.68 (P=0.04).

In GP II, insignificant changes were detected
among all the vertical skeletal and nearly all the
anteroposterior dental measurements. A significant
decrease was recorded in SNA and ANB angles of
1.97°+3.74 and 1.1°+2.17 respectively. The NLA
remained unchanged while a significant decrease
in both the UL-Eline and LL-Eline by 2.25+2.5348
and 1.79+2.10 (P=0.0001) respectively was detected
(table 4).
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With the exception of the SNA, ANB, IMPA
and L1/A-pog, all the anteroposterior parameters
showed significant changes in GP III (table 5).
The SNB significantly decreased by 1.00°+1.95
(P=0.017) while a significant decrease was detected
in U1/SN by 10.6° +9.18. A significant increase was
also detected in FMA by 2.02°+ 2.92 leaving the rest
of the vertical angular measurements unaffected.
The NLA was also unaffected while the upper and
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lower lip measurements significantly decreased.

Comparison between the three treatment groups
(table 6) demonstrated significant differences in all
anteroposterior dental measurements. No significant
differences were detected in the mandibular plane
rotation across the three groups. Both extraction
groups retracted the upper and lower lips equally as

compared to the NE group.

TABLE (2) Gender and age distribution in the three groups:

Group I Group II Group III P value
GENDER Male 7 28.0% 5 20.0% 3 12.0% o6
N(%) Female 18 72.0% 20 80.0% 22 88.0% '
Age M (SD) 18.24 2.37 18.40 2.87 20.72 4.65 002
*Significant difference as P < 0.05.
Means with different superscript letters were significantly different as P <0.05.
Means with the same superscript letters were insignificantly different as P > 0.05.
TABLE (3) Mean and standard deviation of pre and post measurements of Group I:
Group I Paired Differences
95% Confidence Interval of
Pre Post e Difh Pyl
Std. Std. Error the Difference t value
Mean -
Standard Standard Deviation Mean
Mean . . Lower  Upper
Deviation Deviation
Anteroposterior SNA 81.46 393 80.89 440 0.58 1.84 0.37 -0.18 134 156 2400 0.3
Skeletal
Measurements SNB 7523 374 7467 456 056 196 039 025 137 143 2400 0.7
ANB 6.21 152 622 1.63 -0.01 1.20 0.24 -050 049 -003 2400 098
A-Nperp 2.85 3.50 1.58 335 127 2.38 048 029 226 268 2400 001*
B-Nperp -6.25 540 -147 6.50 121 5.34 1.07 099 342 1.4 2400 027
Pog-Nperp -6.41 5.99 -8.53 6.34 2.12 428 0.86 035 388 247 2400 0.02*%
Anteroposterior UI/SN 103.84 6.62 10123 701 261 8.40 1.68 086 608 155 2400 0.3
Dental
Measwrements  UU/FH 115.16 742 11145 627 371 868 174 003 729 214 2400 004
Ul1/PP 113.59 6.36 110.27 6.96 333 8.98 1.80 -038 703 1.85 2400 008
IMPA 96.19 7.16 99.94 561 -3.74 6.15 1.23 -628  -120 -304 2400 001*
UI/LL 119.08 10.82 118.28 8.73 0.80 11.66 233 402 561 034 2400 074
Ul-Facial Plane 13.72 427 13.36 2.59 0.36 2.84 0.57 081 153 064 2400 053
L1/ A-Pog 496 2.66 6.70 222 -1.74 2.11 042 2261 087 -4.13 2400 0.0001*
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Vertica FMA 957 285 3093 48 1% 37 065 271 001 208 2400 005
Mei(;rl:ims SN/ Go-Me 4089 368 4147 s09 0% 294 059 179 06 09 2400 033
(Angular) MMP 3134 386 3147 s 4B 9 058 <13 107 4B 40 0
Vertcal TAFH 12525 700 12745 83 219 536 LI 449 010 197 2400 006
Me:::rl:slems LAFH 7009 5.16 7184 s a3 065 300 040 268 2400 00I
(Linear)  peyaFHxI00  60.15 27 5986 36 028 23 047 06 126 060 00 055
Soft Tissue NLA 10276 1221 983 18 293 1306 261 246 832 112 2400 027
MESETS e 4 24 -89 226 044 kil 03 021 LIS 128 400 021

LL-Elin 151 38 178 L £ B Y 04 L8 064 061 2400 055

*Significant difference as P<0.05.

TABLE (4) Mean and standard deviation of pre and post measurements of Group II, comparison between
them using Paired t test:

Group ITA Paired Differences
Pre Post ” 95% ft(;lnﬁlc)l?fce Interval
Mean Deiitgl.ion Ermor — [ ' o
Mean S:ﬁgﬁi eal ;g}:ﬁi Mean Lower Upper
Anteroposterior SNA 8250 47 8053 424 197 3 075 043 351 265 400 0015
Mei::rl:ﬁim SNB 75.84 495 7497 397 087 37 075 067 241 116 2400 0256
ANB 6.6 145 556 203 Lo 20 04 020 200 25 2400 0018
A-Nperp 240 441 087 484 152 431 086 026 331 177 2400 009
B-Nperp 34 712 866 742 024 617 123 230 278 0.19 2400 0849
Pog-Nperp 974 776 1017 8.13 04 663 13 231 316 032 2400 0750
Anteroposterior UISN 10389 956 99,56 692 433167 23 049 915 186 2400 0076
Dental Measurements UI/FH 11375 909 109.94 T4 381 1096 29 M 833 174 2400 0095
U1/PP 11362 1019 10953 697 409 1134 21 059 877 180 2400 008
IMPA 9,05 796 %323 6.18 280 808 162 051 6.16 175 2400 009
UI/L1 117.14 1541 12385 946 6711603 320 1332 009 200 2400 0047%
Ul-Facial Plane 16,10 505 1174 266 43 441 088 254 6.18 494 2400 00001
L1/ A-Pog 6.96 425 505 209 190 36 073 040 340 260 400 0015
Vertical Skeletal FMA 3305 340 N% 526 007 44l 088 -175 190 008 2400 0934
MEZSQI;;‘;;“‘S SNIGoMe 4291 503 4336 545 045 39 079 209 1.19 057 400 0576
MMP B8 396 3339 530 020 369 074 -7 132 028 2400 0781
Vertical Skeletal TAFH 133.60 392 192 9.9 438 1567 33 209 1085 140 2400 0175
MCE‘E?;::;;“‘S LAFH 76.88 1029 B9 557 29 108 204 14 716 145 2400 0.5
PFH/AFHXI00 5867 424 58.65 396 002 342 068 139 143 003 2400 0979
Soft Tissue NLA 10346 1722 10200 1662 146 1810 360 601 893 040 2400 06%
Measurements UL-Eline 037 34 262 280 225 153 051 121 330 445 2400 00001
LL-Eline 162 307 017 263 179 210 042 09 266 427 2400 00001

*Significant difference as P<0.05.
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TABLE (5) Mean and standard deviation of pre and post measurements of group III, comparison between
them using Paired t test:

Group 1B Paired Differences
95%
Pre Post Confidence
Std. Interval of the t df P value
Mean S.tdﬂ Error Difference
Deviation —_—
Standard Standard Mean
an
Mean Deviation Mean Deviation Lower - Upper
Anteroposterior SNA 81.82 3.73 81.22 3.03 0.60 2.68 0.54 050 170 112 24.00 0273
Skeletal
Measurements SNB 7597 427 7497 4.12 1.00 1.95 0.39 0.20 1.81 257 2400 0.017*
ANB 5.86 1.34 6.26 2.64 -0.40 1.87 0.37 -1.17 037 -1.07  24.00 0.294
A-Nperp 2.15 3.05 -05 4.65 202 3.76 0.77 043 361 262 2300 0015*

B-Nperp -7.21 529 -10.53 571 332 4.79 0.96 1.35 530 347 2400  0.002%

Pog-Nperp  -7.99 6.45 -11.31 5.64 332 3.82 0.76 1.74 490 435 2400 0.0001*

Anteroposterior U1/SN 108.00 11.86 97.40 8.68 10.60 9.18 1.84 681 1439 577 2400 0.0001*

Dental
Measurements U1/FH 118.24 10.01 106.21 6.76 12.03 10.46 2.09 7.71 1634 575 2400 0.0001*
U1/PP 116.86 945 106.30 6.99 10.56 9.52 1.90 6.63 1449 555 2400 0.0001*
IMPA 96.04 7.10 98.08 6.67 -2.04 735 147 -5.07 100  -139 24.00 0.179
U1/L1 116.65 11.25 12435 9.54 -7.69 13.44 269 -1324 215 286 2400  0.009*
Ul-Facial 16.52 4.16 11.21 3.46 5.31 4.54 091 344 718 585 2400 0.0001*
Plane
L1/ A-Pog 4.70 2.55 452 247 0.18 1.99 0.40 -0.64 1.00 045 24.00 0.659
Vertical Skeletal FMA 29.83 404 31.85 3.62 -2.02 292 0.58 322 081 -346 2400  0.002*
Measurements

(Angular) SN/ Go-Me 3955 5.65 40.34 6.06 -0.79 222 044  -171 013 -1.78 24.00 0.088

MMP 31.56 4.29 32.03 3.68 -0.47 1.40 0.28 -1.05 001 -1.68  24.00 0.107

Vertical Skeletal TAFH 126.92 21.52 12391 8.61 3.01 20.75 4.15 556 1158 073 24.00 0475
Measurements
(Linear) LAFH 71.35 13.88 69.81 5.99 1.55 12.34 247 -3.55 6.64 063 2400 0.537

PFH/AFH  60.72 423 60.33 445 0.39 227 0.45 054 133 087 2400 0.39%4

x100
Soft Tissue NLA 101.09 9.15 103.73 7.65 -2.64 9.60 1.92 -6.60 132 -138 24.00 0.182
Measurements
UL-Eline 09 2.50 -1.86 2.60 1.95 2.09 042 1.09 281 468 2400 0.0001*
LL-Eline 2.04 3.01 -31 234 234 2.63 0.53 1.26 343 445 2400 0.0001*

*Significant difference as P<0.05.
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TABLE (6) Mean difference and standard deviation between pre and post measurements of all three groups,
comparison between them using Kruskal Walis test followed by Dunn’s multiple comparisons

test:
Group Paired difference
Gl Gl GIII Pvalte group I vs group I vs group [T vs
Group IT Group II Group III
M tmdad oy, Swdwd oy, Sundud MD SE MD SE MD SE
Deviation Deviation Deviation
Anteroposterior SNA 0.58a 1.84 -197a 374 06a 2.68 0.23 139 08 002 065 -137 092
Skeletal

Measurements SNB 0.56a 1.96 087a 373 -la 195 0.67 031 084 044 055 013 084

ANB 0.006 a 12 -1LIb 217 0.400 ab 187 0004* LIl 050 039 04  -150 057

A-Nperp -127a 238 -152a 431 -194a 37 083 025 099 066 088 041 114

B-Nperp -121a 534 024a 6.17 332a 479 017 098 163 2l 143 309 156

Pog-Nperp 2122 428 043a 6.63 332a 382 012 -169 158 120 11§ 289 153

Anteroposterior U1/SN 26la 8.40 -433 ab 11.67 -10.60b 9.18 001* 172 288 799 249 627 297

Dental Measurements

UIFH 371 8.08 381 ab 10.96 -1203b 10.46 001* 010 280 832 271 822 303

u1/pp 333a 8.98 -4.09 ab 1134 -10.56 b 9.52 002¢ 076 289 723 262 647 296

IMPA 374a 6.15 -282b 8.08 204 ab 135 0005* 657 203 17 192 486 218

U1/t 0.80a 11.66 6.71 ab 16,03 769b 1344 002¢ 2750 396 -849 356 099 418

Ul-Facial Plane 0.36a 284 -436b 441 531b 454 00001* 400 105 495 107 095 127

L1/A-Pog 174 211 -190b 363 0.18b 199 00001* 364 084 192 058 172 083

Vertical Skeletal FMA 136a 327 007a 441 202a 292 0.16 143 110 066 088  -209 106
Measurements

(Angular) SN/ Go-Me 0.58a 294 045a 396 0.79a 22 0.88 013 099 021 074 -034 091

MMP 0.13a 292 021a 369 047a 14 073 -007 094 03 065 02 079

Vertical Skeletal TAFH 2.19a 5.56 -438b 15.67 301 ab 20.75 004 658 333 521 430 -137 520
Measurements

(Linear) LAFH 175a 327 -296b 10.18 -1.55ab 12.34 004* 471 214 330 255 -141 320

PFH/AFH x100 0.28a 236 0.02a 342 039a 221 091 020 083 0.1 0.65 037 082

Soft Tissue NLA 293a 13.06 -146s 18.1 264a 9.6 025  -147 446 -557 324 410 410
Measurements

UL-Eline 044a 171 225b 253 -195b 209 0002% 181 061 1.51 054 030 066

LL-Eline 027a 22 -1.79b 2.10 -234b 263 00001% 206 061 261 0.69 055 067

*Significant difference as P<0.05.
Means with the same superscript letters were insignificantly different as P>0.05.

Means with different superscript letters were significantly different as P<0.05.
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DISCUSSION

Diving deeper into the effects of therapeutic
extraction can definitely affect our future extraction
decisions in every treatment plan. Despite the
available data regarding this topic, our knowledge
as orthodontists still runs thin as there is weak/
insufficient evidence®*** supporting the effects of
premolar extraction on the skeletal, dental and soft
tissues.

Key results

The current study aimed to evaluate the short-
term effects of the most commonly extracted teeth
in orthodontics; four and upper first premolars. Our
results revealed that therapeutic extraction of either
the upper first premolars or all the 4 first premolars
didn’t affect neither the mandibular plane inclination
nor the vertical skeletal pattern as compared to
the non-extraction group. Both extraction groups
reduced the upper incisor inclination equally and
allowed more flattening of the upper and lower
lips compared to NE group. Regarding the sagittal
cephalometric parameters, none of the treatment
modalities had a significant effect on points A, B or
Pog. However, there was a statistically significant
yet clinically modest decrease in the ANB angle by
1.11°+ 0.5 in the four 4’s extraction group compared
to the NE group.

An increased overjet and proclined incisors are
characteristic features of class II div 1. In cases
with moderate skeletal discrepancies and protruded
lips, extraction of the upper premolars is usually
performed for improvement of the soft tissue
profile and lip relationship®?'. In the current study,
extraction of the U4’s allowed more upper incisor
uprighting and retraction where their inclination
was significantly decreased as compared to the
non-extraction (7.99°+ 2.49). The lower incisors
inclination was similar in both extraction groups
and was significantly increased in the non-extraction

group.
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Despite the huge amount of anterior segment
retraction in both extraction groups, a significant
decrease of 1.97°+ 3.74 in the SNA angle was only
detected in the four premolars extraction group
with insignificant differences between the rest
of the treatment groups. It was reported that both
points A and B are affected by dentoalveolar bone
remodeling with orthodontic treatment and growth*
where each 10° of upper incisor retroclination result
in a change of 0.4mm horizontally and 0.6mm
superiorly®*. Agreeing with our results, other trials
934 reported insignificant changes in skeletal sagittal
cephalometric parameters despite pronounced
retraction of the upper incisors.

A significant decrease in the SNB, B/N-perp
and Pog/N-perp were noticed in GP III. This could
be linked to the increase in the mandibular plane
rotation (FMA = 2.02%+ 2.92) also recorded in this
group. The inevitable vertical component of the
class II elastics (regularly used with almost all class
IT div2 cases requiring U4’s extraction) might have
caused lower molar extrusion, producing a modest
mandibular backward rotation with the backward
displacement of points B and Pog. In accordance
with this finding, it was previously reported® that
premolar extractions do not decrease the vertical
relations but either maintain or slightly increase
the vertical dimensions. Yet, the modest increase in
the FMA value described in this study didn’t seem
to alter any other vertical relationship and was in-
significant when compared to the rest of the treat-
ment groups. This conclusion augments other find-
ings negating the effect of premolar extraction on
the skeletal sagittal and vertical dimensions®*, and
questioning the concept of the wedge effect 22303536

Regarding the soft tissue relations, extraction of
the 1*' premolars did affect the soft tissue profile were
the upper and lower lips were significantly retracted
in both extraction groups. Similar to the results of
our study, a trial comparing the soft tissue profile
silhouettes of patients who received four premolar
extraction and a NE treatment protocol reported
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that soft-tissue changes were highly significant in
the extraction group, but both treatment modalities
did not significantly affect the skeletal parameters
as seen on the lateral cephalogram '°. Lim et al’
reported a clinically insignificant retraction and
flattening of the upper lip following four premolar
extractions. On the other hand, flattening of the
NLA after premolar extraction is reported in the
literature®’'?*" and with a flattening up to 6.4° 2,
without producing deleterious effects on the facial
profile.

Limitations:

It is worth mentioning that minimal residual
growth was expected to affect the results of this
study since the average age of the samples in Groups
I, I and III was 18.24 2.3, 18.4+ 2.87 and 20.72
+ 4.65 years respectively. In all the three treatment
groups, patients who underwent any intrusive,
extrusive or molar distalization mechanics in their
treatment plans were not included in the study to
avoid any confounding factors that might affect the
skeletal and soft tissue relationships®*’. Despite
this, our study is still limited by being retrospective
in nature, which did not allow blinding of the
operator and by not specifying neither the amount
of initial crowding and overjet nor the type of
anchorage requirements needed in each case. To
overcome such limitations, randomized prospective
studies are recommended.

Generalizability:

The interpreted results of this study allow the
understanding the effects of therapeutic extraction
of the first premolars in mild to moderate skeletal
class 2 hyperdivergent male and female patients
during orthodontic treatment.

CONCLUSIONS

Within the aforementioned limitations of the
current study, as compared to a non-extraction
treatment plan, the following can be concluded:

Nouran F. Seifeldin, et al.

1. Extraction of four 1% premolars and upper
premolars didn’t affect the sagittal skeletal
measurements. None of the treatment modalities
had any effect on point A or B.

2. Extraction of four 1% premolars and upper
premolars didn’t affect the vertical skeletal
relations.

3. Both extraction groups equally flattened the soft
tissue facial profile.

List of Abbreviations:

- Artificial intelligence: Al
- Group: GP

- Upper 1% premolars: U4’s
- Four 1* premolars: 44’s

- Non-extraction: NE
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