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A mini-implant-assisted derotation spring for cor-
rection of the eccentric rotation of the first pre-
molar in a severely crowded arch: A case report

Annotation. A case report explores the effective use of a controlled derotation spring with tempo-
rary anchorage devices (TADs) to treat the severe rotation of a first premolar in a 23-year-old male.
The treatment aimed to correct malocclusion and esthetic concerns by achieving stable derotation
without compromising adjacent teeth. Over 18 months, this TAD-assisted approach successfully
improved occlusion and tooth alignment. Three years of post-treatment records show that the re-
sults were well maintained. This case highlights the benefits of using TADs for precise and efficient
orthodontic corrections.
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IIpy>X1Ha ¢ MUHN-VIMIUIAHTAaTaMU /1A
VICIIPABJIEHV A [IOBOPOTA CO CMEIeHEM 1IeHTpa
IIEPBOTO IIPEMOJIsIpa B CUJIBHO CKY4YE€HHOM
3yOHOM pANY: KIMHUYECKNI CTydan

AHHOTaumA. B knuHnyeckom cyyae paccmatpuBaeTca 3QGeKTUBHOE NCMONb30BaHMe NPYXUHbI
C KOHTPO/IMPYeMbIM MOBOPOTOM V1 BPEMEHHbIMU aHKePHbIMU ycTpolicTBamu (TAD) ana neyeHua
BbIpaXK€HHOI1 poTaLMy NepBoro npemonapa y 23-neTHero MyuuHbl. Llenbio neyenuns 6bino mc-
npasJieHne aHoOManmy NPUKyca 1 3CTeTUYEeCKX Npobnem nyTem JOCTUXeHUA CTabunbHO fepo-
Tayum 6e3 yulepba ana coceHux 3y60B. B TeyeHne 18 mecALEeB 3TOT MOAXOA C UCMONb30BaHNEM
TAD ycnelHo ynyylimn NpuKyc 1 BbipaBHVBaHKe 3y6oB. Pe3ynbraTbl TpexsieTHero HabnogeHunsa
NOATBEPXAAIOT CTabUAbHOCTb JOCTUMHYTHIX M3MEHeHUIA. STOT Clyyail NoAYePKMBaEeT NpenmyLLec-
TBa Ucnonb3oBaHmA TAD 51 TOUHbIX 1 SGGeKTNBHbIX OPTOLOHTNYECKNX KOPPEKLMIA.

KnioueBble cnoBa: TADs, poTaumsa, KOHCONbHAA NPYXMHa, Napa cun
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INTRODUCTION

the angulation of the tooth‘s long axis remains unaltered),

Rotation is the term used to describe the intra-alveolar
movement of a tooth along its longitudinal axis, whether
it is mesiolingual or distolingual [1]. It can be classified
as centric rotation (only rotation around the long axis where

eccentric rotation (with tipping of the tooth), and pure ro-
tation (if the body rotates about its center of resistance).
This classification is based on the displacement along its
longitudinal axis. Clinically, the rotated teeth are mostly cor-
related with malocclusion and could increase the possibility
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of relapse after orthodontic treatment [2]. Additionally, ro-
tated teeth can also lead to problems with bite alignment and
overall dental health.

Tooth rotation is a kind of malocclusion that mostly
needs orthodontic treatment. Rotated premolars not only af-
fect occlusion but can also impact dental aesthetics. Correct-
ing premolar rotation early in fixed orthodontic treatment
is crucial, as it helps create space that can be used to relieve
anterior crowding [3].

Derotating such teeth requires controlled mechanics,
applying equal and opposite forces to achieve pure rota-
tional movement [4]. Because they enable more accurate
and consistent tooth movements, temporary anchoring de-
vices (TADs) have greatly improved orthodontic treatment.
Their strategic use enables orthodontists to expand treat-
ment possibilities with improved efficiency [5].

Dental anthropologists thought that a congregation
of genetics and environmental factors could lead to teeth ro-
tation. These may include severe crowding, supernumerary
teeth or odontomas, class II Division 2 malocclusion with
lingually inclined central incisors, unilateral clefts where
adjacent teeth are often rotated, over-retained deciduous
teeth (as seen in this case report), ectopic canines, unerupted
teeth positioned at the root base of fully erupted teeth, and
scar tissue from trauma. Understanding these factors helps
clinicians make informed decisions when managing such
cases [6].

In this case report, we use a novel, well-controlled TAD-
aided derotation spring to correct the severe eccentric rota-
tion of the maxillary left first premolar.

CASE PRESENTATION

A 23-year-old male patient reported to the clinic with
the chief complaint, “I don’t like the appearance of my teeth
and have difficulty chewing food.”

On extraoral examination, he had normal vertical pro-
portions of the face with a convex profile, competent lips,
an obtuse nasolabial angle, and a limited exhibition of buc-
cal corridors when smiling. The upper midline did not align
with the facial midline and was displaced approximately
3 mm to the left (Fig. 1A).

Intraoral examination revealed caries in the lower
second molar and a retained upper right deciduous mo-
lar. The incisor relationship was Class II Division 2 with
a reduced overjet (1 mm) and an average overbite. There
was some crowding in the maxillary arch, with a left lateral
incisor that was palatally erupted and an upper right first
premolar that was mesially tipped and rotated 90° to the side.
The lower arch displayed slight crowding. The molar rela-
tionships on the right side were Class I, and on the left side
was half-unit Class II. Furthermore, the canine relation-
ships were classified as half-unit Class II on the left side and
Class I on the right side (Fig. 1B, C).

The panoramic radiograph revealed an impacted up-
per right second premolar. The cephalometric radiographic
analysis report states that the patient has a skeletal Class I
relationship, hypodivergent facial type, and retroclination
of both upper and lower incisors (Fig. 2, the Table).

125 Orthodontics
Cephalometric analysis

Variable Initial Final  Norms[7]
SNA,° 81.1 81.2 81+3
SNB, ° 78.2 78.3 78+3
ANB, ° 2.9 2.9 3+2
MMPA, ° 31 31 27+5
Face height ratio, % 54 54 55+2
SN to maxillary plane, ° 8 8 8+3
Upper incisor to maxillary plane, ° 107 112 109+6
Lower incisor to mandibular plane, ° 96 96 93+6
Interincisal angle, ° 123 137 13510
Wit's appraisal, mm -3 -1 0-1
Lower incisor to APo line, mm 4 2 1£2
Upper lip to E-line, mm -5 -3 —3+2
Lower lip to E-line, mm -2 -1 -1+2
Nasolabial angle, © 125 105 100+10

Remarks. SNA — Sella—nasion—point A; SNB — Sella—nasion—point
B; ANB — point A—Nasion—point B; MMPA — Maxillomandibular
plane angle.

Treatment plan and objective

The patient reveals a class I skeletal basis with a class II sub-
division molar relationship, minimal crowding in the lower
arch, and moderate crowding in the upper arch. Addition-
ally, there was a hypodivergent facial pattern, retroclina-
tion of the upper incisors, a 90-degree eccentric rotation
of the upper right first premolar, retention of the upper right
deciduous molar and an impacted upper right second pre-
molar.

The treatment plan proposed was:

« Leveling and alignment of the upper and lower arches
except for the upper right premolar and molars.

« Insertion of a mini-implant with a derotation spring
in the buccal region between the upper canine and lateral
incisor to facilitate the simultaneous derotation of the first
premolar while leveling and straightening the arch, hence
optimizing time efficiency.

« Remaining space closure.

« Following treatment completion, circumferential supra-
crestal fiberotomy on the upper right premolar followed
by upper and lower vacuum-formed retainers.

Two alternatives were proposed to achieve treatment
goals:

1) The first option was to use a stiff 0.019x0.025" SS base
arch wire after leveling and alignment in the maxillary
arch. Reinforcing the anterior anchorage from the ca-
nine to canine (joining the segment using tight ligature
ties) as well as a posterior anchorage (by joining first
and second molars together using a ligated wire). These
anchorage units would be used to derotate the premolar
using power chains from the buccal surface of the 1st
premolar to the hook between lateral and canine and
from the lingual surface of the 1st premolars to the lin-
gual surface of the 1st molar (using lingual buttons).
Bite turbos would be placed to disocclude the premolars
during the alignment phase.
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Fig. 1: A) Extra-oral photographs; B) Intra-oral photographs C) Initial digital models
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Fig. 2: A) Panoramic radiograph; B) Teleradiograph

Fig. 3. Fixed orthodontic appliance (MBT, 0.022-inch slot, Dentaurum, Germany) was bonded, except for the upper right premolars and molars. Leveling and
alignment started with a 0.014” NiTi archwire, progressing through a sequence to a 0.019x0.025" stainless-steel archwire

2) The second option was to again use a stiff 0.019x0.025"  Leveling and alignment were started on 0.014" NiTi arch-
SS wire as the base arch wire. The anterior anchorage  wire and followed by a sequence of wires — 0.016", 0.018",
would be the same as the first option, but in this case,  and 0.016x0.022" NiTi and finally 0.019x0.025" SS arch-
the posterior anchorage would be reinforced using  wire (Fig. 3). A novel controlled derotation spring was
a Transpalatal arch bonded to the first maxillary mo-  fabricated in such a way that it contained pre-adjusted 1st,
lars. The derotation would be carried out using similar ~ 2nd, and 3rd order bends. The spring was fabricated using
biomechanics to the first option. 0.016x0.022" SS with a helix measuring 1.5 mm in diam-
Unfortunately, used any of these previous mentioned  eter (Fig. 4). The goal was to use this spring to help in dero-

methods will lead to fenestration, dehiscence and getting  tation of the 1st premolar without causing any fenestration
out the buccal root out of the alveolar bone, due
to loss of palatal torque control mechanics dur-
ing rotation. Moreover, using TADs as anchor-
age will reduce the unwanted teeth movement
either posterior or anterior anchorage teeth,
also, reduce the treatment time.

Treatment progress

Extraction of the upper right second decidu-
ous molar was followed by placement of a fixed
orthodontic appliance (MBT, slot 0.022-inch,
Dentaurum, Germany) on the upper and lower
arches except for the upper right premolar and
molars to make space for the rotated premolars
and give enough time for spontaneous erup-  Fig. 4. A controlled derotation spring was fabricated with pre-adjusted 1st, 2nd, and 3rd
tion of the impacted upper right 2nd premolar.  order wire bends (0.016x0.022" with a 1.5 mm diameter coi)
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or dehiscence of the roots during rotation as it was tipped
and nearly out of the arch. The spring was inserted into
the TAD hole (1.6x8 mm; Dentaurum, Germany) placed
between the upper right canine and lateral incisor (Fig. 5).

Fig. 6. Two lingual buttons were placed on the premolars and attached Fig. 7. After derotation, the second premolar was retracted using
to a power chain (changed every two weeks) with a transpalatal arch (TPA) piggy-back mechanics, and an infra-zygomatic miniscrew was placed
attached by composite restoration on lingual surface of 1st molars, to aid for distalizing the posterior segment using a NiTi closing coil from

in derotation the miniscrew to canine hook



2026: 29 (2) APRIL—JUNE

129

Orthodontics

cLI NI CAL DENTISTRY (

R USS I A)

Activation of the spring

The spring was activated by pulling the wire distal from
the TAD slot and cinching the wire distal to the TAD to gen-
erate mesio-palatal rotation on the arm that engages onto
the bracket on the first premolar. A palatal root torque
on the spring section that engages the first premolar bracket

Fig. 8. The bracket on the lateral incisor was inverted upside down for
add more buccal root torque during retraction and finishing stage, and
a Peggy-back mechanics was used also for retraction

Fig. 9. After derotation, the buttons were removed, and brackets were
bonded on the second premolars. The residual space left after premolar
alignment was eventually closed and was helpful in the correction

of the anterior deep bite

helps with keeping the roots in the bone while being dero-
tated. Two lingual buttons are bonded on the lingual sur-
face of both premolars, and a power chain runs from both
to a hook soldered on a TPA figure to generate the desired
couple (Fig. 6).

After derotation, piggyback mechanics was used
to get the upper right 2nd premolar into the arch (Fig. 7),
and at the same time an infrazygomatic mini-implant
2x12 mm (Dentaurum) was placed on the maxillary left side
with a NiTi closed coil spring from the TAD to the canine
hook for distalization of the posterior segment, providing
enough space for the correction of the palatally displaced
upper left lateral incisor. The bracket on the lateral incisor
was inverted to generate increased labial root torque (Fig. 8).

The remaining space after premolar alignment was care-
tully closed, enhancing the treatment of the anterior overbite.
To establish good occlusion, inter-arch maxillomandibular
elastics were used between the upper and lower premolars
and first molars (1/4”, medium (4.5 oz), Orthometric, USA).
Following the successful establishment of the occlusion,
as depicted in fig. 9, the permanent appliance was removed.
Circumferential supracrustal fiberotomy (CSF) technique
was applied on the first and second upper right premolars
to reduce the risk of relapse.

RESULTS

The orthodontic therapy concluded in 18 months. A Class
I molar and canine relationship was established on both
sides, characterized by a very good overbite, overjet, well-
established incisor inclinations, and excellent alignment
of teeth. The upper and lower midlines converged toward
the conclusion of treatment. The upper right first and

Fig. 10. Final panoramic radiograph and teleradiograph before debonding
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Fig. 11. Post-treatment record after debonding
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Fig. 12. Initial (red) and final (black) radiograph superimpositions

second premolars were derotated using a controlled der-
otation spring aided by TADs, while the subdivision and
palatally displaced upper left lateral incisor were corrected
using a single IZC screw-aided distalization (Fig. 10—12,
see the Table). Circumferential supracrestal fiberotomy was
executed on the derotated premolars to reduce the likelihood
of relapse (Fig. 13).

The results were maintained using a vacuum-formed
retainer (VFR) for both upper and lower arches. The final
case results and a follow-up after three years of treatment
are shown in the post-treatment records (Fig. 14). Fig. 15
shows the final superimposition between initial and final
upper digital models and mesh deviation analysis.

DISCUSSION

Rotation of teeth in the maxillary
and mandibular arches
The teeth rotation in the upper and lower arches is the most
common dental finding. The amount of rotation could range
from a mild inclination around its longitudinal axis to a se-
vere, pronounced axial rotation, usually ranging from 90
to 180° [7]. Both unilateral and bilateral rotations could
be possible, and they may impact one or more teeth, encom-
passing multiple archways. The prevalence of teeth rotations
was most common, and according to the literature, the fre-
quencies varied among different populations [8].

In order to understand the exact causes of rotations,
a multitude of theories have been suggested. The initial ex-
planation that Moore offered was the “theory of axial gradi-
ents.” According to this theory, a cell‘s metabolic rate during
embryogenesis determines its polarity [9]. The pole with
the highest metabolic rate forms the “tail, ” whereas the other
pole forms the head. The theory suggests that tooth rota-
tions may be influenced by the metabolic rates of cells during
embryonic development, leading to differences in polarity

and subsequent positioning of the teeth. Additionally, other
factors such as genetics, crowding, and abnormal tooth erup-
tion patterns may also contribute to the occurrence of teeth
rotations. The buccal rotation is the consequence of the lin-
gual portion of the tooth germ developing at a faster rate
than the buccal portion for an unknown reason [10]. How-
ever, this theory was ultimately disproven due to its inability
to account for the 180° rotation of premolars.

Ectopic eruption was another common etiology that
is induced by abnormal positioning of premolar tooth crypts
and teeth arch discrepancy in the arch. Another similar ex-
planation was the early loss of deciduous molars, which
could affect the sequence of eruption of the permanent
teeth [11]. If one or both primary molars were exfoliated

Fig. 13. Circumferential supracrustal fiberotomy (CSF) was performed
on the first and second premolars to avoid any further chances of relapse.



OBTO,Z[OHTI/IH

132

prematurely, the permanent first molar will migrate mesi-
ally. So, a reduction in space could lead to premolars’ in-
ability to erupt normally; it may be a consequence of this.
Furthermore, the second premolar could be rotated to 180°
by the subsequent eruption and mesial migration of the sec-
ond molar, following its eruption in a rotated position [12].

Severe rotations are most effectively managed using
fixed appliances. The most encountered drawback is re-
lapse, mainly due to the rebound of elastic fibers, particularly
the supracrestal fibers. However, this issue can be effectively
managed through precision or CSF [13].

Couple forces and their role

in orthodontic rotation

Couples are a special type of moment. It results from two
forces in opposing directions but with the same magnitudes
in a non-coincidental line of action. The opposing direc-
tions of these forces with equal force magnitudes result
in pure rotation of the tooth without translating; the mo-
ment of a couple is defined by the magnitude of the forc-
es and the distance separating them [14]. In the couple
system, the creation of a moment results in the additive

2026: 29 (2) ANPE/Ib—UIOHD

effects of two forces acting on opposite sides of the center
of resistance (Cres). They are considered subtractive when
positioned on the same side of the Cres, causing a rota-
tional force rather than a translational force. Couplings
are commonly used in engineering to create torque or rota-
tional motion without causing linear movement. The con-
cept of couples is essential in understanding the mechanics
of rigid bodies and structures [15].

TADs (temporary anchorage devices) are small screws
that are temporarily fixed to the bone to provide anchorage
for orthodontic treatment. By strategically placing TADs,
orthodontists can achieve precise and controlled move-
ment of teeth without unwanted side effects. TADs were
inserted into the occlusal surface to minimize encroach-
ment on the first premolar during derotation. This could
result in disocclusion in the premolar area. Tooth struc-
tures experience displacement (unwanted angling motions)
as a result of the stresses produced by bracket-wire interac-
tions. According to a specially designed rotational spring,
the TADs in this instance not only allowed for pure rotation-
al movement but also served as anchorage, which shortened
the whole treatment time [16].

Fig. 14. Post-treatment records after three years of follow-up
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Fig. 15. Superimposition between initial and final upper digital models and mesh deviation analysis

Orthodontic relapse and retention strategies
Utilizing proper retention strategies, such as fixed retain-
ers or clear aligners, can help maintain the alignment
of teeth post-treatment and prevent relapse. Regular fol-
low-up appointments with the orthodontist are also impor-
tant to monitor any changes in tooth position and address
them promptly. Tissue rebound and adverse developmental
patterns are among the numerous factors that contribute
to relapse. The periodontium's role in this process has been
thoroughly examined due to the heightened risk of relapse
in rotated teeth [17]. Rotated teeth are known to relapse
more commonly, and the role of the periodontium has been
extensively studied in this regard [18]. Reorientation and
lack of reorganization of the supracrestal fibers are consid-
ered the main culprit for such relapse [17].

The main factors contributing to relapse include the lack
of reorganization of supracrestal fibers and their reorien-
tation. Edwards pioneered the surgical technique termed
CSF for the purpose of severing periodontal fibers. The the-
ory supporting CSF posits that this surgical intervention
decreases the likelihood of relapses by relieving tension
on the supra-alveolar fibers after derotation [17]. The theory
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Bbixoa B cBeT yuebHoro nocobus t0.B. AnnatbeBoii «OTeyecTBEHHblE MaTepy-
albl, UCMOMb3yeMble B KNVHMKe OPTOMeANYeCcKo CTOMaTonorum» (Mo pefak-
umeit npodeccopa B.H. Tpe3yboBa), ABNAETCA CBOEBPEMEHHBIM OTBETOM Ha aK-
TyasibHy10 3aavy MMNopTO3aMelLeHNA B MeANLIHCKOM MaTepuanoBeAeHnn.

B n3pgaHum nocnepoBaTenbHO U AeTafbHO OXapakTepr3oBaHbl GU3NKO-XK-
MUYECKME, TEXHONOTMYECKNE, TOKCUKONOTMYECKE U KNMHNYECKe CBONCTBA
0TeyeCTBEeHHbIX CTOMATONOrMyecknx matepuanos. B dokyce BHUMaHuA — 3na-
CTUYecKmne OTTUCKHbIe Macchl («benonpuHT», «<benact»), TepmonnacTuyeckme
Komno3suuum («Mactep»), 6a3ncHble 1 31acTUYHbIE Nonumepbl («<benakpun,
«bendnekc»), kepammka («YnbTponanuH»), LemMeHTbl («YHULEM, «LleMnOH»),
dopmoBouHble («benodopm»), MogenpoBoUHble 11 abpa3uBHbIe CpeacTBa.
OTpenbHo npefcTaBfieHbl MaTepuanbl ANA WWHUPOBaHNUA («kAPMOCMANHTY)
n 3D-nevatu («<Honatek» 3D LCD/DLP).

M3paHve npegHa3HauyeHo Ans CTy[eHTOB CTOMATONOrMUYecKnX GpaKynbTeTos,
OPLMHATOPOB 1 Bpayeil-cToMaTonoros. Ocobyto LLeHHOCTb MoCobuio NpraaeT
MpsAMOE COMOCTaBNeHNEe OTEYECTBEHHbIX MAaTePUAOB C 3apybeXHbIMM aHa-
noramu.
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