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A Guide Wire for Miniscrew Placement

Hataichanok Charoenpong* Paiboon Techalertpaisarn®*

Abstract

Precisely positioning a miniscrew between the teeth to prevent tooth structure damage is one of the
important factors for a successful treatment. This article presents an easily-made guide wire that helps position-
ing the miniscrew between the maxillary second premolar and the first molar with accuracy. The procedures
including placing guide wire into the brackets, taking a periapical x-ray film, positioning the miniscrew and
controlling the direction of miniscrew insertion are described in this article.

Keywords: miniscrew, guide wire
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Introduction

To avoid possible damage to adjacent
periodontium and root surfaces, placement of
temporary anchorage devices or miniscrews
between the teeth should be carried out with
care.! Some guide wires and x-ray techniques
have been proposed for safe location for screw
placement.>® However, a guide wire on the buccal
side of teeth only and without control of x-ray
orientation may not provide enough information
for miniscrew placement.” Images from the x-ray
with pre-determined direction should display the
relation between the roots of adjacent teeth and
the relation of those roots to the buccally-placed
guide wire. This will guide the clinician not only
to locate the point but also to guide the direction
for miniscrew insertion. The miniscrew placed
at the safe zone between the roots of the teeth in
the same direction as the x-ray beam will pass
into the alveolar bone without any harm to the
periodontium and roots as shown in Figure 1. In
the method presented here, the embrasure line
between maxillary second premolar and first
permanent molar was used as the direction of
the x-ray as well as the direction for miniscrew
insertion.

The guide wire proposed in this article can
help guiding the x-ray direction and indicating
the safe area for interproximal screw placement.
This guide wire is simple and can be made easily
in the office by a clinician.

The safe zone between the second pre-
molar root and the first molar root can be read
from the x-ray image. The miniscrew placed in
the same direction as the x-ray into the alveolar
bone would do no harm to the periodontium and
root as shown in Figure 1A and 1B. On the other

©

Figure 1

Different orientations of miniscrew related to orienta-
tions of central x-ray beam. Dotted line refers to the
x-ray directions.

hand, a miniscrew placed in the bone in a different
direction to the x-ray is more prone to injure the
periodontium and root as shown in Figure 1C.

Design and Fabrication of the Guide
Wire

The guide wire consists of three segmented
wires as shown in Figure 2. These three com-
ponents were tack-welded together using the
electric spot welder available in most orthodontic
clinics and then soldered.

1. The bracket wire (Figure 2B-1) is made
of'the 0.016 x 0.022 -inch stainless steel wire ap-
proximately 20 mm in length. This part is placed
in the slot of 0.018 x 0.025 -inch bracket. Both
ends of this part can also be bent if the molar
bracket is used instead of tube.

2. The vertical guide wire (Figure 2B-2) is
made of 0.017 x 0.025 -inch stainless steel wire
approximately 25 mm in length is bent into an
L-shape. One vertical end is bent as a buccally-
placed guide wire and welded perpendicular to
the bracket wire while the occlusal end is placed
anteroposteriorly at the embrasure between sec-
ond premolar and firstmolar. A half-circle is bent
at the upper end of this wire to avoid impinge-
ment of a sharp wire end into the muco-buccal
fold.

3. The zigzag wire (Figure 2B-3) is made
0f0.032 -inch round wire. Both ends are parallel
to each other and approximately 30 mm apart.
The short end is 10 mm long and welded to the

Figure 24 A guide wire used to locate the safe area for the TADs
placement.

Figure 2B (1) The bracket wire (0.016 x 0.022 -inch stainless
steel wire) (2) The vertical guide wire (L-shape 0.017
x 0.025 -inch stainless steel wire) (3) The zigzag wire
(0.032 -inch stainless steel wire)
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occlusal part of the L-shape wire (Figure 2B-2).
The long free end of this wire is sufficiently long
to act as a directional guide for the dental x-ray
tube. The tack-welds were reinforced by solder-
ing. The assembly of the three wires is shown in
Figure 2A.

Clinical Application

The teeth should be aligned before placing
miniscrew using this guide wire. The guide wire
is placed into bracket slot of second premolar and
first molar and secured with the elastic ligature
and moved anteroposteriorly until the short end
of the zigzag wire is positioned precisely at the
embrasure of second premolar and first molar
(Figure 3A and B, respectively).

Figure 34 Superior view showing guide wire assembly used to
locate the safe area for the TADs placement is put
into the brackets.

Figure 3B Showing the short end of the zigzag wire aligned
antero-posteriorly at the embrasure line between
second premolar and first molar:

The dental x-ray tube has been aligned par-
allel to the long end of the zigzag wire extending
from the mouth (Figure 4B). The dental film has
been placed on the palatal side and held by the
patient’s finger (Figure 4A).

| X-ray tube

K-ray tube

‘735:"" >
%5/
Figure 44 The dental x-ray film is secured on the palatal side
by patients finger.

Figure 4B The x-ray tube is oriented until it is parallel to the
long end of the zigzag wire.

The image is then taken in this position.
With this method, the image on the film is re-
corded by the x-ray beam that is projected in the
same direction as the short part of the zigzag wire
(which is aligned on the embrasure line between
second premolar and first molar.

The images of right and left sides are shown
in Figure 5A and B. The relation between the
roots of the adjacent teeth and the guide wire can
now be interpreted for safe location of the minis-
crew by comparison of the x-ray image with the
position of the guide wire in the patient’s mouth.

Figures 54 and 5B Showing the bracket wire (1), vertical guide
wire (2), and zigzag wire (3) of right and left sides.

The images give the information for the
safe areas to place the miniscrews. The short end
of the zigzag wire should be imaged as a point
or the short vertical line (arrows). The safe area
between tooth 15 and tooth 16 is decided as 1 mm
posteriorly to the vertical guide wire in Figure
5A, while that between tooth 25 and tooth 26 is
exactly at the vertical guide wire in Figure 5B.

After the mucosa disinfection and local
anesthesia are applied, the miniscrew position
for insertion of each miniscrew is marked by an
explorer point level with the highest points of
the mucogingival junctions of the adjacent teeth.
As noted above, for this patient the mesio-distal
position on the right side is 1 mm posterior to the
vertical guide wire, and on the left side exactly
on the vertical guide wire line as shown in the
x-ray images (Figure 5A and B).

After the screw insertion point is marked,
the guide wire is removed. A miniscrew is then
inserted at the point marked on the gingiva in the
direction parallel to the embrasure line between
the second premolar and the first molar (which
was the same direction as the occlusal/embrasure

3
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part of the guide wire and as the direction of
x-ray beam). This method enables the screw to
be placed in the determined position and direc-
tion. Using an intra-oral dental mirror can help
controlling the direction of screw insertion.

The dental x-ray is then taken with the
miniscrews in place to confirm that the screws
are located safely at the interproximal area with
no involvement of, or damage to, the roots of the
adjacent teeth (Figure 6A and B).

Figure 64 and B Showing the post-insertion dental x-ray films to
confirm the miniscrews placements. The miniscrews
are placed between the interproximal areas with no
damage to the roots of the adjacent teeth.

Discussion

Key to success of the harmless interproxi-
mal miniscrew placement is to locate the safe
area for the screw insertion. At present, with
the advancement of information technology,
the scan can be used to locate the safe zone for
screw placement. Paek et al.”® reported the use
of the combined 3-dimensional data from dental
cast scan to fabricate the guide for placement of
an orthodontic miniplate. Therefore, they could
minimize complications such as vertical mis-
allocation or slippage of the miniplate during
placement. Estelita et al.** also proposed a gradu-
ated 3D radiographic-surgical guide (G-RSG)
to predict the final DFS position in the inter-
radicular septum for safe mini-implant placement
with high accuracy. However, the above-cited
methods require special imaging equipment and
computer programs that are expensive. The peri-
apical x-ray available in most orthodontic offices
can also be used to locate the safe area for the
miniscrew.

The use of 2D imaging to locate safe area
for miniscrew insertion requires that the x-ray
beam should be parallel to the direction of screw
insertion. With the guide wire introduced in this
article, we ensure that the direction of the x-ray
will be parallel to the reference line used for
screw insertion (that used here being the embra-
sure line between second premolar and the first
molar); the vertical wire image acts as the guide
for centering the screw in the safe area of alveolar
bone between molar and premolar.

Some clinicians may add vertical wire
grids that show both horizontal and vertical
relations with the interseptal bone.>® However,
the interproximal space is quite narrow, so that
the straight vertical leg should give enough
information for the point to insert screw anter-
oposteriorly, using a horizontal path of insertion
following the embrasure line.

For the vertical positioning, the authors
follow the recommendation that the miniscrew
should be placed on the gingiva, rather than the
movable mucosa to avoid inflammation. There-
fore the screw would be placed as high as pos-
sible on the attached gingiva.'°

The guide wire presented here can be fabri-
cated with simplicity by clinicians using the spot
welder available in most orthodontic offices. This
guide wire can also be sterilized and reused.

As it is the clinicians’ responsibility to
avoid the complication from the implant inser-
tion following the adage “first, do no harm”,
the safe area for the miniscrew placement has
to be investigated carefully. In summary, the
guide wire described in this report can be useful
to locate the point for interproximal miniscrew
placement with high accuracy to avoid injury to
root surface.
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Orthodontic Treatment of a Patient with Ectodermal Dysplasia:
A Case Report

Tasanee Wangsrimongkol* Montian Manosudprasit* Poonsak Pisek** Pattamawan Konan ***

Abstract

Dental manifestations in patients with ectodermal dysplasia are hypodontia, anodontia or malformed
teeth. A 15 years old girl with ectodermal dysplasia, missing and malformed of maxillary and mandibular
incisors, sought orthodontic treatment because she was unhappy with anterior spacing. Treatment in this
patient was corrective orthodontic treatment for a Class Il mandibular anterior shift occlusion, canine sub-
stitution for maxillary lateral incisors and direct composite restoration of conical crown forms of the anterior
teeth. The treatment results were excellent with good occlusion and esthetic that improved oral function and
self-esteem of the patient.

Keywords: ectodermal dysplasia, hypodontia, orthodontic treatment

*  Associated Professor, Department of Orthodontics, Faculty of Dentistry, Khon Kaen University

*%  Lecturer, Department of Orthodontics, Faculty of Dentistry, Khon Kaen University
*%% Graduated student of Master of Science in Orthodontics, Faculty of Dentistry, Khon Kaen University

6



O J Thai Assoc Orthod Vol 4 2014

Tasanee Wangsrimongkol et al

Introduction

Ectodermal dysplasia is a hereditary
disorder affecting one or more tissues originating
from embryonic ectoderm. The tissues that are
primarily involved are skin, hair (hypotrichosis,
partial or total alopecia), nails (dystrophic, hyper-
trophic, or abnormally keratinized), sweat glands
(hypoplastic or aplastic) and teeth (enamel defects
or absent).!"¥ The possible inheritance patterns of
ectodermal dysplasia are autosomal dominant, au-
tosomal recessive, X-linked dominant and X-linked
recessive. There are more than 180 types of ecto-
dermal dysplasia.® The most common ectodermal
dysplasias are X-linked hypohidrotic ectodermal
dysplasia (Christ-Siemens-Touraine syndrome) and
X-linked anhidrotic ectodermal dysplasia.!->®

Oral manifestations of ectodermal dyspla-
sia are missing deciduous and/or permanent teeth
and complete anodontia, peg-shaped or conical
teeth, enamelogenesis imperfecta, dentinogenesis
imperfecta, prolonged retention of deciduous
teeth and underdevelopment of the alveolar
ridge.-*"19 Skeletal manifestations are depended
on type of ectodermal dysplasia. Most of the
patients with hypohidrotic ectodermal dysplasia
present with frontal bossing, and maxillary hy-
poplasia.'""'¥ While, dolichocephaly and frontal
bossing are clinical features of cranioectodermal
dysplasia.(¥

Regular dental characteristics in ecto-
dermal dysplasia patients are hypodontia and
malformation. The most frequently absent teeth
excepting third molars are maxillary lateral inci-
sors and mandibular central incisors, while max-
illary central incisors, maxillary and mandibular
canines and first molars are more often present
than other teeth.® ? Although maxillary central
incisors and canines are mostly stable, these teeth
are most affected by malformation.® ¥ Maxillary
central incisors, maxillary first molars, mandibu-
lar first molars and maxillary canines are the most
conserved teeth in hypodontia.('>

Problems from missing and malformation
of teeth include difficulties with oral function,
facial appearance and esthetics. Treatment will

improve patients’ function and esthetics as well
as increase their social confidence and self-
esteem.'?

The purpose of this paper is to present or-
thodontic treatment of an adolescent Thai female
patient with ectodermal dysplasia who presented
with hypodontia and conical-shaped anterior
teeth.

Case Review

A 15 years old Thai female patient came
to the Orthodontic Department, Faculty of Den-
tistry, Khon Kaen University. Her chief compli-
ant was spacing of maxillary and mandibular
anterior teeth. She was diagnosed ectodermal
dysplasia. She had history of non-eruption of
some permanent teeth with a similar dental con-
dition to her mother’s. She presented with typical
characteristics of ectodermal dysplasia including
fine sparse hair, absence of eyebrows, dry skin
and hypodontia with conical shape of maxillary
and mandibular anterior teeth. (Figure 1)

Extra-oral examination showed a sym-
metrical mesofacial type with straight profile,
acute nasolabial angle, competent lips at rest
and normal mandibular plane angle. (Figures 1
and 3) Intra-orally, she had Class I molar rela-
tionships with 2.0 mm anterior crossbite and 4.0
mm overbite. Both maxillary lateral incisors and
right mandibular central incisor were missing.
Right mandibular third molar was presented.
There was a prominent superior labial frenum.
(Figure 2D) All the remaining anterior teeth had
varying degrees of microdontia and conical form.
Maxillary right first premolar was palatoversion
and 90° rotation. Maxillary right and left canine
and maxillary right first premolar were crossbite.
Absence of teeth and/or reduced size of teeth
resulted in 10.0 mm of maxillary anterior spac-
ing and 8.0 mm of mandibular anterior spacing.
Both dental midlines were coincided with facial
midline. There was a mandibular anterior shift
(CO-CR discrepancy) of 2.0 mm.

Cephalometric analysis indicated mild
skeletal Class III contributed by the CO-CR
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discrepancy. She had orthognathic maxilla and

mandible (SNA 82°, SNB 84°, ANB -2°) nor-

mal vertical skeletal relationship (MP-PP 22°),

normal inclinations and normal positions of "
maxillary and mandibular incisors relative to
their alveolar bone base. (Figure 3, Table 1)

Figure I  Pre-treatment smile photograph Figure 3 Pre-treatment cephalometric tracing with reference
lines; shows SN plane, FH plane, Palatal plane,
Mandibular planes and anterior teeth axis

Figure 2 Pre-treatment intra-oral photographs;
(4, C) Lateral views of right and left inter-arch relationship
(B) Anterior view of dental arch relationship
(D, E) Occlusal views of upper and lower arch
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Table 1 Cephalometric measurements before and after orthodontic treatment
Measurements Thai norm” Pre-treatment | Post-treatment Difference
SN (mm) Gif Sk 28 il 7i| 0
SNA (°) 84.9 3.0 82 L) 0
SNB (°) 81.8 T 3.1 84 82 -2
ANB (%) SHEE 16 ) 0 +2
Wits appraisal (mm) e 00 -5.5 -2 +3
SN-MP (°) 30.2X 4.2 255 28.5 +3
FH-MP (°) B2 g s q.(] 19 23 -3
PP-MP (°) 22.613.9 4] DS +3.5
LAFH (ANS-Me) 65.91t 3.9 71 76 4+
UAFH : LAFH 44.9:551 T 1.6 44:56 42.4:57.6 -
IBEEEF AR 66.51T 3.8 70.8 67 =2
Ul to SN (9) 106.4 1+ 5.7 105 105 0
Ul to NA (°) 21.5+48 24.5 24.5 0
Ul to NA (mm) 45120 5 5 0
IMPA (°) 96.215.9 92 87 -5
L1to NB (°) 285119 24 20 -4
L1 to NB (mm) 62118 6 3 -3
Profile angle (°) 9310 2 6 +4
Nasolabial angle (°) 92.719.2 82 88 +6
Upper lip to E-plane (mm) s N 0 -1 -1
Lower lip to E-plane (mm) 0 o P 0 125
Upper lip length (mm) 223T 1.6 28 28 0
Lower lip length (mm) T | 49 52 +3
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Treatment Plan

e Corrective orthodontic treatment with fixed
appliances.

e Extraction of mandibular left first premo-
lar. Although, there were spaces in lower
arch, all spaces on the left side were used
for shape and size correction of mandibular
left incisors and canine. Therefore, the
mandibular left first premolar was ex-
tracted to get space for correction of canine
relationship and anterior crossbite.

e Orthodontic space closure and substitu-
tion of missing maxillary lateral incisors
and mandibular right central incisor with
maxillary canines and mandibular right
lateral incisor were obtained, respectively.

e The crowns of maxillary right and left first
premolars, mandibular right canine and
first premolar were restored with compos-
ite resin to be proper sizes of maxillary
canines, mandibular right lateral incisor
and canine, respectively. All maxillary
first premolar were restored by adding
composite restoration on buccal side with-
out lingual cusp reduction.

e Restorative size for mandibular anterior
teeth had been determined from the aver-
age tooth size in the Thai population.'”
Then, mesiodistal width of six mandibular
anterior tecth was used to calculate the
mesiodistal width of all maxillary anterior
teeth by Bolton’s analysis.!®

e Upper labial frenectomy was done.

e Circumferential retainers were used for
retention period.

Treatment

Treatment started with restoration of
mandibular incisors and mandibular left canine
before full bonding of all teeth with a 0.022 -inch
slot brackets. After leveling and aligning, the
maxillary canines were moved to the positions
of the lateral incisors, and creating space to cor-
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rect position and rotation of maxillary right first
premolar by sliding mechanics with elastic chain
and open NiTi-coil spring between maxillary
right canine and second premolar. (Figure 4A)
Maxillary right first premolar was derotated by
couple force. (Figure 4B)

A 0.016 x 0.022 -inch stainless steel
mandibular arch wire was used to contract the
mandibular anterior teeth and posterior compos-
ite raised-bites on both mandibular first molars
were used to facilitate crossbite correction with
bilateral power chain in the mandibular arch. All
remaining spaces in the lower arch were closed
with sliding mechanics.

In the finishing phase, all maxillary anterior
teeth were restored with composite build-up by a
restorative dentist. Upper labial frenectomy and
extractions of all thirds molars were done before
debonding. Treatment time in this patient was
3 years and 4 months. Upper and lower wrapa-
round retainers were inserted after debonding.

Results

The patient’s profile was remained straight,
and the anterior teeth crossbite was corrected
to normal overjet and overbite (2.0 mm overjet
and 3.0 mm overbite). All spaces in both dental
arches were closed. Molar Class I relationships
were maintained along with canine Class I
relationships on both sides. Shape and size of
the anterior teeth were corrected by composite
restoration. (Figure 5 and 6)

The lateral cephalometric analysis (Figure
7, Table 1) and superimpositions (Figure 8) after
treatment showed the patient’s skeletal relation-
ship maintained as a mild skeletal Class III,
position of maxilla was maintained while the
mandible was moved backward (SNA 82°, SNB
82") and ANB angle increased from -2° to 0° as
the result of correction of CO-CR discrepancy.
Vertical relationship of maxilla and mandible was
increased. Maxillary incisors were maintained
in position and inclination while mandibular
incisors were retroclined with improvement in
position of upper and lower lips.
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Discussion

Most ectodermal dysplasia patients require
dental treatment due to missing and malformed
of teeth. Medical care for each patient depends
on the severity of the affected structures.

Treatment options for agenesis of permanent
anterior teeth are substitution by adjacent teeth
with canine substitution in missing of maxillary
lateral incisors!'”, or removable partial denture,
implant-supported prosthesis and tooth-supported
restorations®® 2Y; resin-bonded fixed partial den-
ture (FPD), a cantilever fixed partial denture and
a conventional full-coverage fixed partial denture.
Treatment options to restore shape and size of
malformed teeth are full coverage crown, veneer
or composite resin restoration.?

Ectodermal dysplasia patients with hy-
podontia or oligodontia need multidisciplinary
treatment that may include pedodontics, ortho-
dontics, periodontics, oral-maxillofacial surgery
and restorative dentistry including prostho-
dontics. Treatment may be started at an early
age to improve function such as chewing and
detrimental esthetic effects with acrylic partial
dentures, followed later by orthodontic treat-
ment, orthognathic surgery to correct any skeletal
discrepancy and finishing with a final prosthesis
such as removable denture or implant-supported
prosthesis.-223 In this patient, with only some
missing and microdontic teeth, orthodontic treat-
ment combined with direct composite restoration
of malformed teeth were done with a good result.

Figure 4 Intra-oral photographs during orthodontic treatment,; (A) Inter-occlusal clearance by posterior raised bite for correct
rotation of 13 and anterior crossbite, (B) Shows couple force by power chain on 14

Figure 5  Post-treatment smile photograph

11
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Figure 6 Post-treatment intra-oral photographs; (A, B) Occlusal views of upper and lower arch, (C, E) Lateral views of
right and left inter-arch relationship, (D) Anterior view of dental arch relationship

[%

Me

Figure 7 Post-treatment cephalometric tracing with reference lines; shows SN plane, FH plane, Palatal plane, Mandibular plane
and anterior teeth axis

12
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Figure 8
treatment)

Indications for Class III camouflage or-
thodontic treatment in adult patients are mild to
moderate skeletal malocclusion, no transverse
skeletal problem, average or reduced lower ante-
rior facial height, average or increased overbite,
mild crowding, upright or retroclined maxillary
incisors and acceptable facial esthetics.?*?9 In
this patient, camouflage orthodontic treatment
was suitable because of her mild skeletal Class
IIT and a forward movement of mandible from
the initial contact into a crossbite relation. Fur-
thermore, there was spacing in upper and lower
arches, only one posterior crossbite tooth due to
malposition and the patient presented with an
acceptable soft tissue profile.

Treatment for this patient achieved nor-
mal overjet and overbite. She still has straight
profile. Position and inclination of maxillary
incisors were maintained while mandibular in-
cisors were retroclined 5° (IMPA changed from
92° to 87°). Although, maxillary and mandibular

Cephalometric superimposition; (A) Cranial base, (B) Maxilla, (C) Mandible (solid line = pretreatment; dash ine = post-

dentoalveolar compensation can be found in
Class III camouflage treatment, only mandibu-
lar dental compensation was done in this case.
Sperry et al.®” reported that maxillary incisors
being advanced 5° and the mandibular incisors
retracted 3.5°, which ultimately improved the
overjet by 2.0 mm. Burns et al.?® suggested the
limitation of upper and lower incisal movement
to compensate for Class I1I skeletal as 120° to the
sella-nasion line and 80° to the mandibular plane,
respectively. Proffit’s Envelopes of Discrepancy
shows possible maximum distances that man-
dibular anterior teeth can be moved backward 3
mm with orthodontic tooth movement alone.?

Skeletal relationship in this patient was
maintained in mild skeletal Class III relationship
with an improvement of ANB angle due to SNB
was decreased 2°. This change can be attributed
to the reversal of the original CO-CR discrep-
ancy. There was small extrusion of mandibular
posterior teeth.

13
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Conclusion

In this adolescent patient with hypodontia

and microdontia associated with ectodermal
dysplasia, orthodontic treatment combined with
proper restoration of teeth produced a good es-
thetic and functional result as well as increasing
the patient’s self esteem.
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