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Treatment of a severe Class |l
malocclusion with pre-existing

root resorption

- A judicious use of orthodontic appliances
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The orthodontic treatment of patients with pre-existing root
resorption (RR) is often difficult due to the increased risk
of progression and often a compromised treatment out-
come can be expected.’?

The treatment plan in such situations should comprise
of a root sparing strategy, which includes reducing the
treatment duration with fixed appliances, non-extraction
treatment, reducing force levels, avoiding intrusion of
at-risk teeth, reducing the amount of apical movement
of the affected teeth and intermittent force application
where possible.™®

The following case report shows the use of a root spar-
ing strategy in the treatment of a severe Class Il maloc-
clusion with pre-existing root resorption of the 11 and 21.

DIAGNOSIS AND TREATMENT PLAN

A 13-year-old female presented with a chief complaint of
protrusive upper anterior teeth (Figure 1). She exhibited
a convex profile with incompetent lips, an everted lower
lip, deep labio-mental sulcus and a mild mandibular devi-
ation to the right. An Angle Class II, division 1 relationship
on a Class Il skeletal base was observed, with an overjet
and overbite of 13mm and 10mm respectively.

The upper arch had minor crowding of 2mm, and the
lower arch had moderate crowding of 5mm, in addition
to a 6mm curve of Spee. The upper midline was coin-
cident with the facial midline, and the lower midline was
4 mm to the right of the facial midline.

Furthermore, there was a reverse crossbite between the
24/34 and high frenal attachments between upper and
lower central incisors, with mild recession on the 31 which
seemed to be caused by the aformentioned frenal attach-
ment.” A periodontal evaluation was performed and the
recession was to be reassessed after orthodontic treat-
ment.
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The cephalometric analysis (Table 1) found a Class Il an-
teroposterior skeletal relationship (ANB: 5.1°; Wits: 7.6 mm),
and a hypodivergent pattern of growth (SN-GoGn: 25.7;
Co-Go-Me: 114.7). The upper incisors were proclined
(U1-PP: 127.7°), and the lowers were retroclined (L1-
GoGn: 86.6°) and retruded (L1-APo: -2.1mm). The lower
lip was retruded (-1.5mm).

Radiographic imaging showed a Grade 4 resorption of
the 11, and a Grade 3 resorption of the 21 (Figure 1).8

On further investigation, the patient revealed a history of
primary upper incisors avulsion due to trauma at age 6.
This may have played a role in triggering the initial re-
sorption.

The treatment objectives included preventing progression
of the RR and recession, achieving a Class | molar and
canine relationship, obtaining a normal overjet and over-
bite, resolving the crossbites, leveling, aligning, and co-
ordinating the arches, improving the smile and soft tissue
aesthetics, and retaining the results after treatment com-
pletion.

Table 1. Initial and final cephalometric analysis.

Initial Difference

SNA 81.6° 81.4° -0.2° 82°
'sNB 765 785>  2° 80°
ANB 5.1° 2.9° -2.2° 2°
_ 7.6mm 1.8mm -5.8mm 0 mm
SN-PP 10.1° 7.8° -2.3° 8°
[SN-GoGn 257 26.4°  0.7° 33°
PP-GoGn 15.6° 18.6° 3° 25°
U1-PP 127.7° 115.4° -12.3° 110°
‘Li-GoGn  866° 103.0°  16.4° 94°
L1-APo “44mm 25mm  6.9mm 2mm
_ 13mm 3mm 10mm 3.5mm
Overbite (cast) 10mm 3mm 7mm 2mm
Uik 1301 12800 70 132°
Naso-labial angle 99.7° 102.9° 3.2° 102°
Upper lip protrusion 6.2mm 3.0mm -3.2mm 5mm
_ -1.5mm 1.3mm 2.8mm 4mm
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Figure 3. 13-month progress PAN and periapical.

Figure 4. 13-month progress records.
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The treatment plan, which utilized a root sparing strategy,
was two-phased and non-extraction.® A good prognosis
for functional appliance treatment was expected (Co-Go-

Me angle <125.5°)," and both Herbst and Twin Block
appliances were given as options to first correct the sagit-
tal aspect of the malocclusion.” A decision was made
to use the twin block as the patient was internally mo-
tivated and it seemed that compliance would not be an
issue.'? Thereafter, fixed preadjusted appliances would
be used, however, the 11 and 21 would only be bond-
ed during finishing to prevent further resorption of those
teeth. The central incisors were to be monitored every
6 months with a peri-apical radiograph.

TREATMENT PROGRESS

The twin block appliance with maximum bite advancement
was delivered initially with instructions for fulltime wear.'
After 6 months, the overjet was 3mm, and the molars
were in a ¥ cusp Class Il relationship, and the decision

was made to bond the upper (with exception of the 11
and 21) and lower arches (7-7) to level the lower curve
of Spee and align the teeth. (Figure 2) A progress PAN
and peri-apical was taken after 13 months of treatment,
and the 14 and 34 brackets repositioned (Figure 3 & 4).
The lateral incisors were not repositioned due the resorp-
tion seen on the peri-apical. The 11 and 21 were bonded
passively to avoid deleterious intrusive forces. Treatment
was completed 4 months thereafter (Figure 5). A lower
3-8 fixed lingual retainer was bonded, and an upper
wrap-around retainer was delivered.

TREATMENT RESULTS

The final treatment outcome achieved most of the stat-
ed objectives and attained a satisfactory result (Figure 5).
Class | molar and canine relationships were obtained, over-
bite and overjet were reduced to 3mm, and soft tissue
and smile aesthetics were improved. Unfortunately, re-
cession on the 31 increased with treatment and although
periodontal treatment was advised, the patient did not

Figure 6. Progression of root resorption at the following time-points: 1) Initial; 2) After 3 months of Twin-block use; 3) After 6 months with the

Twin-block and commencement of fixed appliances; 4) After 10 months of fixed appliances; 5) after 18 months of fixed appliances, and 1 month

prior to debond.
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want to undergo treatment. There was also mild progres-
sion of resorption of the 21 and 11 despite the delayed
bonding. The upper lateral incisors also developed a
Grade 3 resorption post treatment, suggesting a genetic
predisposition (Figure 6).'

Post treatment cephalometric changes (Table 1) and
superimposition (Figure 7) showed restraint of maxil-
lary growth (-0.2°), and a 2° increase in SNB. WITS im-
proved from 7.6 mm to 1.8 mm, probably due to change
in occlusal plane and SN-GoGn increased by 0.7°.

The upper incisors retroclined 12.3°, and the lower inci-
sors proclined 16.4°. Although lower incisor proclination
has generally not been found to increase gingival reces-
sion,'®'® our patient had a pre-existing gingival defect,
which may have exacerbated the recession. However,
adding extra labial root torque to the lower incisors to
prevent proclination may well have caused further de-
hiscence and recession and was thus not performed.’”
In hindsight, a pretreatment gingival graft may have been
indicated.'®

Facial convexity decreased 8°, the upper lip was retruded
by 3.2 mm, and the lower lip protruded 2.8 mm. Unfor-
tunately, no retention records were able to be taken as the
patient emigrated two weeks after treatment completion.

DISCUSSION

The present case shows that the treatment of patients
with severe malocclusions and preexisting RR is possi-
ble by reducing and eliminating risk factors using a root
sparing strategy. Initially, patient related factors should be
taken into consideration, such as pre-existing RR, incisors
with abnormal root morphology and previous trauma.™
Thereafter, a root sparing strategy should be planned.
This will vary depending on the malocclusion and desired
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tooth movement. Generally, it would involve the use of
light forces, avoiding excessive movement of the tooth
apex, using intermittent forces, avoiding intrusion and
bodily movement and minimizing the duration in fixed
appliances.?°
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