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ABSTRACT 

Introduction: Skeletal class III due to prognathism is defined as the anteroposterior disproportion 
of the mandible in relation to the maxilla. Its origin is multifactorial, and among its most frequent 
causes are genetic factors, oral habits, and premature loss of primary teeth, among others. The 
solution to this malocclusion in people who have completed their development is usually surgi-
cal or through a compensation treatment as a viable option to correct or mitigate the effects of 
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this condition, offering less invasive and accessible solutions for patients. Objective: To present 
non-surgical treatment techniques for patients with a class III maxillomandibular relationship 
due to mandibular prognathism. Case presentation: A 13-year-old female patient who sought 
orthodontic treatment whose reason for consultation was «I don’t like my teeth.” The diagnosis 
showed a straight facial profile, class I skeletal relationship with a tendency to class III due to an 
ANB of 1°, Ricketts convexity of 0.9°, and Wits -3.9°, Angle class III molar relationship, canine class 
III, proclination of upper incisors, upper and lower anterior crowding, and anterior and posterior 
crossbite on the left side. The treatment plan consisted of distalization of the lower arch with 
the use of mini-implants placed bilaterally on the mandibular shelf. At the end of the treatment, 
an Angle class I molar relationship, canine class I, posterior crossbite correction, and adequate 
overjet, overbite, and intercuspation were obtained. Conclusions: The use of mandibular shelf 
mini-implants is efficient for distalization of the lower dental arch in skeletal Class I patients with 
tendency towards Class III who present bilateral Angle molar Class III and canine Class III.

Keywords: Class III, mini screws, mandibular shelf. 

INTRODUCTION

Treatment options for Class III malocclusion in adult patients will depend on the degree of 
dental and skeletal discrepancy. Cases can be treated by camouflage (performing extractions 
or distalization) or surgically. However, when the discrepancy is significant, the surgical option 
is more effective. It is essential to perform a complete clinical evaluation to determine the 
appropriate treatment for each patient1-3. Mini implants are minimally invasive skeletal ancho-
rage that, although effective in orthodontics, must be used with justification and considering 
anatomical and biomechanical limitations and possible side effects3,4. The development of 
skeletal anchorage represents the emergence of a new way of performing orthodontics. Its use 
is increasingly common, offering many advantages if placed properly, functioning as a stable 
anchorage, with low cost, easy placement, and immediate loading5,6. Some skeletal malocclu-
sions that in the past were only treatable with surgery can now be treated orthodontically with 
the use of mini implants. These are useful in comparison with other distalization mechanisms 
as they allow the entire mandibular arch to be distalized without loss of anchorage7.

There are several options for distalizing upper molars; however, there are far fewer de-
scriptions for the lower arch, considering that distal movements of the lower molars are more 
difficult to perform. Alternatives such as spring-loaded Gurin stops and Class III elastics can 
cause undesirable effects such as loss of anchorage, molar extrusion, and incisor proclination. 
The use of mini implants offers new possibilities for treating Class III malocclusions, but their 
placement in interradicular areas requires careful evaluation of space, as root proximity in-
creases the risk of anchorage failure6. Studies using three-dimensional computed tomography 
to determine the most suitable interradicular areas for mini implant placement in the mandible 
have found that the interradicular distance is greater between the second premolar and first 
molar and between the first and second molar6,8. The retromolar area is considered one of the 
main areas for mini-implant placement in cases of Class III malocclusion because the bone mass 
is very large in this site. Adjacent roots, major blood vessels, and nerves do not interfere with 
the placement of mini implants9. However, their placement in the retromolar area is sometimes 
contraindicated due to the lack of attached gingiva. When a mini implant is placed through 
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mobile tissue, it generally has a lower success rate compared to when it is placed in attached 
gingiva3.

In cases where there is insufficient space between the roots or in patients with repeated 
failure of mini-implant placement in the mandible, they can be placed in the upper arch. The 
biomechanics consist of using elastics with a Class III vector from the mini-implant placed in a 
posterior area of the maxilla to a crimpable hook located in the anterior area of the mandibular 
arch, typically the canines. By using skeletal anchorage in the maxilla, some of the side effects 
of using Class III elastics, such as proclination of the incisors and extrusion of the posterior 
teeth in the maxilla, can be avoided10.

In lower arch retraction mechanics, the preferred site for mini implant placement is the 
mandibular shelf, which is located bilaterally in the most posterior part of the mandibular body, 
buccal to the roots of the first and second molars, and anterior to the oblique line of the man-
dibular ramus11. The mandibular shelf extends buccally with a considerable amount of bone, 
and this extension allows the orthodontist to insert the mini implant in an orientation parallel 
to the long axes of the molar roots10. Knowing the thickness of the cortical bone is beneficial 
for selecting the insertion site. Studies performed on cone beam computed tomography scans 
determined that the most favorable width is obtained from the buccal bone to the distal half 
of the second molar12,13. 

Baumgaertel14 confirmed that cortical bone thickness is an important factor for mini-im-
plant placement. It is also important to understand the anatomical characteristics of the bone 
at this insertion site. The results obtained in the studies by Elshebiny et al.12 using cone beam 
computed tomography showed that the mandibular ramus offers sufficient bone quantity and 
quality. They can also be placed in the external oblique line if the mandibular shelf area is very 
thin15. The manner of the mini implant placement avoids the possibility of contact with the 
root during the distalization process as well as during its insertion. The overall failure rate for 
mini implant placement is relatively low15. In a study of 1,680 mini implants placed in the man-
dibular shelf, a success rate of 93% was achieved12. These data are consistent with the findings 
published by Chang et al.11, where the success rate was 90%, and the failure rate was lower 
compared to those associated with the placement of mandibular interradicular mini implants7,16.

The most common complications associated with mini implants are gingival enlargement 
and initial loosening. To avoid problems related to gingival enlargement, strict cleaning of the 
area is essential. The incidence of gingival enlargement is considerably lower in mini implants 
with larger heads. If the implant is not properly fitted, it is recommended that the mini implant 
be repositioned in a different area to ensure better stability and clinical prognosis4,17. Trauma to 
the ligament or tooth root may also occur. Possible complications of root injury include loss of 
vitality, root resorption, and dentoalveolar ankylosis8. Dental roots damaged by the placement 
of a mini implant can be completely repaired in terms of the tooth and periodontium within 12 
to 18 weeks after immediate removal of the mini implant10.

The stability of mini implants is achieved through primary mechanical retention between 
the surface of the mini implant and the cortical bone, with the healing process of the sur-
rounding tissue providing secondary stability17. Primary stability is important to minimize the 
potential for failure due to micro-movement, and secondary stability is related to the micro-
structure of the mini-implant surface18. After leveling and aligning the mandibular arch to begin 
the distalization process, nickel-titanium closed springs or elastomeric chains with a force of 
200–350 g can be placed between the mini implant and a crimpable hook attached to the 
lower arch5. It is recommended that traction be applied with forces as parallel as possible. To 
do this, the height of the hook and the force vector that will determine the control of forces in 
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the occlusal plane must be considered4. The objective of this case is to present a non-surgical 
treatment technique for patients with a Class I maxillomandibular relationship with a Class III 
tendency. 

CLINICAL CASE PRESENTATION 

A 13-year-old female patient with a Class I maxillomandibular relationship and a Class III ten-
dency presented to the clinic. While obtaining her medical history, she did not report any 
apparent pathological data. The extraoral examination revealed a straight profile, enlarged 
lower third, neutral smile, and non-coincident facial and dental midlines (Figure 1). Dentally, 
she presented with Angle Class III molar relationship, Class III canine relationship, left posterior 
crossbite, tooth #22 in crossbite, moderate upper and lower crowding, and dental midline de-
viation (Figure 2).

Figure 1. Initial extraoral photographs.

Figure 2. Initial intraoral photographs.

Analysis of the initial panoramic radiograph revealed the formation process of teeth 18, 28, 
38, and 48. The cephalometry confirmed a skeletal Class I relationship with a Class III tendency 
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due to ANB values of 1°, Ricketts convexity of 0.9°, Witts of -3.9°, long mandibular body, upper 
dental proclination, and dental biprotrusion. A vertical growth pattern was present (Figure 3. 
A-B, Table 1). The treatment objectives were to achieve bilateral molar and canine Angle Class I, 
eliminate the left posterior crossbite, correct the crossbite of tooth #22, achieve adequate over-
jet and overbite, center the midlines, correct the inclination of the upper and lower incisors, 
eliminate crowding, and obtain a functional and stable occlusion.

Table 1. Initial and final cephalometric values 

Parameter Standard Initial values Final values

SNA 80° ± 5° 80 82

SNB 78 ± 5° 79 80

ANB 2 1 2

Wits -3 to +3 -3.9 mm -3.2 mm

Ricketts’ convexity 2° ± 2° 0.9 1.4

SN-GoGn 32 36° 39

IMPA 90° ± 5° 91 95

Upper incisor with SN 102° ± 2° 114° 112th

Figure 3. Imaging studies. A. Lateral head film.  
B. Panoramic radiograph. C. Posteroanterior radiograph.

Treatment began with the bonding of interactive self-ligating CCO fixed upper and lower 
appliances with a 0.022” x 0.028” slot, starting the alignment and leveling phase with a 0.014” 
Sentalloy® (Dentsply Sirona) archwire; resin occlusal stops were placed on the upper first molars 
to open the bite, and early triangular elastics were used between the upper second premolars 
and lower premolars with 2 oz of pressure. At 8 weeks, a 0.018” Sentalloy® archwire (Dentsply 
Sirona) was placed in the upper and lower arches, and the occlusal stops were progressively 
removed between appointments. 

At week 12, a 0.017” x 0.025” NiTi archwire was placed in the upper and lower arches, and at 
week 17, a 0.017” x 0.025” SS archwire was placed in the upper and lower arches. At 32 weeks of 
treatment, the placement of 2 mm in diameter x 12 mm in length (TD - Implants) mini implants 
in the mandibular shelf was planned. The process began with the placement of mini implants 
under anesthesia. For correct placement, the interdental area of the first and second molars, 
2 mm below the mucogingival junction was used as a reference. The self-drilling mini implant 
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was placed at a 90° angle to the occlusal plane. After the initial drilling, a notch was created in 
the bone, and the implant was inserted approximately 2 mm. The direction of the mini implant 
was then changed to 70° in relation to the molars, which helped to avoid contact with the 
dental roots. The patient was asked to undergo a postero-anterior X-ray to assess the correct 
placement of the mini implants (Figure 3. C).

In week 36, the implants were loaded with elastic chains directed from the head of the 
mini implant to a crimpable hook located mesial to the lower canines with a force of 7 oz on 
each side (Figure 4). Eight weeks after activation of the mini implants, a left Class I molar and 
canine relationship was achieved, so distalization of the right side was maintained. On the left 
side, a 0.10” metal ligature twisted tie was placed from the head of the mini implant to the 
crimpable hook to maintain the results obtained and control distalization on the opposite side. 
Once bilateral Class I molar and canine were achieved, treatment was held static for 4 weeks 
to consolidate the occlusion. Subsequently, a 0.019” x 0.025” SS (Dentsply Sirona) upper and 
lower archwire was placed for 4 weeks. Upon reaching the final detailing and finishing phase, 
brackets of teeth #22 and #42 were repositioned, lowering the archwire caliber to 0.017” x 
0.025” NiTi. One month later, a 0.019” x 0.025 NiTi upper and lower archwire was used. Once 
root parallelism was achieved, a 0.019” x 0.025” braided archwire (Dentsply Sirona) was placed 
on the upper arch. Short triangular settling elastics were used bilaterally for three weeks. The 
first ones were placed with their apex on the upper canine and their base on the lower canine 
and first premolar; the second ones were placed with their apex on the upper first premolar 
and their base on the lower first premolar and second premolar; and the third ones were placed 
with their apex on the upper second premolar and their base on the lower second premolar and 
first molar, with a force of 1/8” 6 ½ Oz (American Orthodontics) (Figure 5. A-B).

Figure 4. Start of full lower arch traction with mini implants.

Figure 5. Treatment progress. A. Final settling phase. B. Placement of intermaxillary elastics.
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After 58 weeks of active treatment, the two mini implants located in the mandibular shelf were 
removed, as were the upper and lower fixed appliances. For fixed lower canine-to-canine reten-
tion, a TRI-FLEXX (Bioray) Type 2 lingual titanium braided wire was placed and cemented with 
fluid resin (Figure 6). For removable retention, upper and lower Hawley retainers were placed, 
with the recommendation that they be worn throughout the day for the first six months. 

Figure 6. Final intraoral photographs.

The final result was a balanced profile, soft tissue harmony (Figure 7), Angle molar Class I, 
bilateral canine Class I, adequate overjet and overbite, correction of left posterior crossbite 
and of tooth #22, and excellent intercuspation and functionality. The posterior crossbite was 
corrected by expanding the upper arch, given the archwire shape. The panoramic radiograph 
showed good root parallelism and apical flattening of teeth 15, 14, 24, and 25. The final lateral 
head film showed a skeletal Class I consolidation with a 2° SNA, Ricketts convexity of 1.4°, Wits 
of -3.2 mm, and a vertical growth pattern (Figure 8. A-C) (Table 1).

The superimposition cephalometry showed a slight clockwise rotation of the mandible, as 
well as an increase in lower height. There was a distalization of the first lower molar of approx-
imately 3 mm, retroinclination of the upper incisors, proinclination of the lower incisors, and 
improved projection of soft tissues such as the chin and lower lip (Figure 8. C, Table 1). 

DISCUSSION 

The amount of movement that can be achieved with distalization of the lower molars, accor-
ding to the study conducted by Saito et al.18 in dogs, was 1.8 mm to 10.7 mm. These results 
reflect the range of displacement achievable in posterior teeth during the distalization process, 
helping to understand the limitations and possibilities of this procedure. In other reports, the 
average amount of distalization with plates and mini implants of the first mandibular molars 
was 3.5 mm at the crown level and 1.8 mm at the root level. The average amount of relapse was 
0.3 mm at both the apex and the crown.19 In one case report, the mandibular posterior teeth 
were distalized 6 mm and 4 mm on the right and left sides, respectively. Jing et al.19 reported 4 
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mm of distalization without any relapse. These values are similar to those found in this clinical 
case, where a bilateral distalization of 3 mm of the lower arch was obtained20. 

Figure 7. Final extraoral photographs.

Figure 8. Final imaging studies. A. Lateral head film. B. Panoramic radiograph. C. Cephalometric 
superimposition before treatment (black line) and after treatment (green line).

Sugawara et al.21 used a technique to distalize lower molars using titanium plates and monocor-
tical mini implants that were temporarily placed in the bone for distalization19. The placement 
of mini implants in the retromolar area and segmented distalization of molars and premolars 
to avoid a round-trip effect of the incisors has also been reported22. This technique is similar 
to that used by de Lima et al.2 in a case report where first premolars were extracted, and mini 
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implants were used in the retromolar area to correct a Class III malocclusion2. Jing et al.19 repor-
ted the correction of Class III using implants in the mandibular shelf and full arch distalization 
using elastic chains directed from the mini implant to a crimpable hook22. In this clinical case 
report, a similar technique was used in which two mini implants were inserted into the external 
mandibular ridge, and distalization was performed with elastic chains directed from the implant 
head to a crimpable hook located mesial to the lower canine. 

In a clinical case report by Gosh et al.4 in which full lower arch distalization was performed 
with 12 mm mini implants in the external mandibular ridge, a Wits angle of -6.5 mm to -5 mm 
was obtained, as well as an increase in the ANB angle from -2° to 0°, and an increase in the SN 
plane – mandibular plane from 28° to 30°3. These data are similar to those obtained in this 
study, where a Wits angle of -3.9 mm to -3.2 mm was obtained, an increase in the ANB angle 
from 1° to 2°, and an increase in the SN plane – mandibular plane from 36° to 39°. In this case 
report, the anteroposterior maxillomandibular discrepancy was mild; therefore, mini implants 
were considered a good anchorage unit to resolve the malocclusion quickly, effectively, and 
without a high need for patient cooperation. Based on a review of the literature, it was decided 
to place mini implants for distalization of the lower arch, located bilaterally on the mandibular 
shelf. The process was observed to be rapid and very controlled.

In this clinical case, three treatment options were considered. The first consisted of ex-
tracting the upper and lower first premolars to achieve a bilateral Class I molar and canine 
relationship, improving the inclination of the upper and lower incisors. The second was to dis-
talize the molars using Gurin stops with springs or a York appliance to achieve a Class I molar 
relationship and then distalize the lower anterior segment until a Class I canine relationship 
was achieved. The third was to use mini implants in the mandibular ridge to provide absolute 
anchorage and distalize the entire lower arch. This option was chosen for its biomechanical 
benefits, final results, and shorter treatment time. 

CONCLUSIONS

In this clinical case report, the use of mini implants in the mandibular shelf for distalization of 
the complete lower arch in a patient with a Class I relationship with a tendency toward Angle 
Class III proved to be efficient. Good facial harmony of soft tissues and a functional, aesthetic, 
and stable occlusion were achieved. The aesthetic and functional changes were positively accep-
ted by the patient. She stated that her expectations were satisfactorily met. When performing 
complete arch distalization, we recommend using both a removable wrap-around retainer and 
a fixed retainer, with simultaneous bilateral occlusion. Class III intermaxillary elastics applied to 
a splint-type retainer with hooks for nighttime use may be a good alternative to conventional 
retention methods.
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