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Abstract. The treatment of impacted teeth requires an interdisciplinary approach, in which early 
diagnosis avoids later complications. The frequency of canine retention, especially of the lower 
canines, has a 0.22 % average in the general population. Case information: A 9.1-year-old patient 
presented Lepto/Lepto, Lepto; distocclusion due to retrognathism and maxillary protrusion with 
left condylar asymmetry and preferential chewing on the right side. The patient also presented a 
structural open bite (Lower Go 78°) hyper-divergence level 4; severe crowding with complete 
lack of space for tooth 33, and alteration of the eruption corridor of tooth 43. Objective: Stimulate 
jaw growth to correct distocclusion, stimulate transversal development to gain space and eliminate 
crowding, and exercise traction on the lower right canine to position it correctly and correct 
asymmetry. Methods: A series of functional orthopedics devices were used. A Standard Bimler 
during the first 6 months, subsequently, Simões Network 1 (SN1) to conquer space and initiate 
traction, followed by the use of an SN11 to correct asymmetry with contra attachment for de-
rotation and a lingual S spring. Results: It was possible to obtain incisive contact and align the 
anteroinferior segment, full space was obtained for tooth 33. Traction of tooth 43 was achieved 
and thus asymmetry was controlled. Conclusions: Functional orthopedic techniques are an 
effective form of dental traction that favors treatment from different perspectives. On one hand, it 
allows to gain space to eliminate crowding. On the other hand, it does not affect neighboring or 
antagonist teeth because the anchorage is not on the teeth, and it is not necessary to place 
intraosseous mini-implants. Also, an adequate surgical and functional orthopedic procedure makes 
it possible to traction the impacted teeth, orienting them to erupt and occupy the correct position 
in the dental arch. 
Keywords: mandibular canine impacted, functional orthopedic appliances, transmigration. 

1. Introduction 

Dental eruption is influenced by various factors, which makes it a very complex process that 
may suffer in the presence of malocclusion. One of the most common eruption alterations is 
dentary impaction. Dentary impaction should be understood as the total or partial lack of a tooth’s 
eruption. Said tooth is covered by soft tissue or bone, which makes its future eruption unlikely [1]. 
Canine impaction is the second most common dentary impaction, after that of the third molars [2]. 
Canine impaction varies in frequency depending on the population studied. The incidence of 
maxillary canine impaction is 1 to 3 %, [3] while the incidence of impaction on mandibular canines 
is considered low 0.22 % [4]. Meanwhile, in 2009, an incidence of mandibular canine impaction 
of 1.29 % was reported [5] nonetheless, there is very little literature available that deals with the 
treatment of cases of mandibular canine impaction.  

Additionally, teeth that migrate in an intra-osseous manner have been referred to using the 
term transmigration, which, although rare, is found more often in mandibular canines [6]. 
Transmigration usually occurs in a mesial direction, which results in migration through the 

https://crossmark.crossref.org/dialog/?doi=10.21595/jfocg.2023.23554&domain=pdf&date_stamp=2023-11-04


LOWER CANINE TRACTION WITH JAW FUNCTIONAL ORTHOPEDICS. CASE REPORT.  
AIDÉ TERÁN, ANA LUCIA COMPEAN, KARLA ITZEL YAÑEZ, MIGUEL LLORET 

 JAW FUNCTIONAL ORTHOPEDICS AND CRANIOFACIAL GROWTH. DECEMBER 2023, VOLUME 3, ISSUE 2 41 

mandibular symphysis towards the opposing side [7]. Mupparapu et al., have suggested a 
classification of transmigration of mandibular canines in order to have a better understanding of 
this phenomenon, as well as a more appropriate communication and more adequate treatment [8]. 
The objective of this work is to contribute with the report of a case of this kind of anomaly, and 
to report the therapeutic methods used. 

2. Clinical case or presentation of the case. 

A 9.1-year-old male patient, from the city of Queretaro, Mexico, was admitted to the Jaw 
Functional Orthopedics clinic due to the malposition of his anterior teeth. The patient did not have 
any pathological precedents. The patient had a Leptoprosopo biotype, a convex profile, and 
clinical exploration revealed a difference in size and shape of the patient’s hemimandibles, as well 
as lack of labial closure due to hypertonicity of the chin (Fig. 1). An intraoral exploration revealed 
severe crowding in the anterior region, both upper and lower; and a complete lack of space for 
tooth 33 (Fig. 2). 

 
Fig. 1. In this image the difference in shape of the hemimandibles can be seen: a) note the dryness of the 

lips due to the lack of closure, b) upon forcing closure of the lips, the chin’s hypertonicity becomes visible 

 
Fig. 2. Intra-oral photographs in which the beginning of the treatment is depicted: a) note the flat occlusal 

plain with physiological wear, b) the upper left incisor protrudes and is superimposed upon the lateral 
incisor, c) complete lack of space for the inferior canine, d) superior arcade lacking transversal 

development, e) non-symmetric shape of the arcade due to lack of development,  
f) note the protrusion of the superior incisors 

To diagnose the patient, panoramic and lateral cranial x-rays were taken. In the panoramic 
radiograph, it was performed Simões’ symmetry analysis, and this allowed us to diagnose 
structural asymmetry, a higher condyle, and a mandibular angle on the left side. Once the Planas’ 
functional masticatory angles analysis was applied, the presence of a right-side masticatory 
preference was detected. This compound asymmetry renders treatment more complex. The dental 
analysis revealed an altered eruption corridor of tooth 43, which, according to its position 
mesioangularly across the midline within the jaw bone, lingual or labial to anterior teeth that 
according to Mupparapu’s classification, corresponds to type 1. With regards to tooth 33, its space 
was mined by the eruption of tooth 32, which left tooth 33 without the necessary room to erupt. 
On the upper maxillary, a severe lack of space to house the permanent teeth was also found 
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(Fig. 3). As to the lateral cranial x-ray, a Bimler analysis was performed, which revealed the 
presence of a type II retrognathism and maxillary protrusion. The patient also presented a 
structural open bite and level 4 hyper-divergence, in which the hyperextension of the head 
compensates for the jaw’s low position, which results in an alteration of the relation between 
hyoids, the mandible, and the services [9] (Fig. 4). The patient’s prognostic was reached with the 
support of a Petrovic cephalometric analysis, which revealed a P2DOB rotational group, which 
indicates a posterior condylar growth rotation, a decreased mandibular growth potential in 
comparison to the maxillary, a distal sagittal relation of the mandible with a tendency to an open 
bite with a low tissular response. Based on this and the clinical and cephalometric characteristics 
of the patient, we could foresee that the treatment would be complicated, as it required paying 
attention to many different aspects such as asymmetry, lack of space, and the correction of the 
position of the mandibular canine. 

 
Fig. 3. Panoramic x-ray in which the asymmetry and the position of tooth 43, which was classified as a 

type 1 canine transmigration on Mupparapu’s scale, can be observed 

 
Fig. 4. This x-ray shows the divergent horizontal plains, as well as the inverted hyoid triangle 

3. Therapeutic intervention and treatment results 

The treatment’s objectives were to stimulate sagittal growth of the mandible and, at the same 
time, stimulate transversal development in order to gain space and correct dental crowding. 
Treatment began with the placement of a standard Bimler functional orthopedic appliance 
(Fig. 5(a, b)). The patient was instructed to activate the appliance with a ¼ turn of the screw every 
8 days, and the patient attended a check-up every 30 days to do the correct activation of the 
different parts of the orthopedic appliance. After five months, the crowding in the anterior upper 
sector surrounding tooth 22 showed some relief, and the protrusion of tooth 21 improved. In the 
inferior dental arch, an increase in the space to house tooth 33 (Fig. 6(a)) was evidenced. Prints 
were taken to make a Simões Network 1 (SN1) appliance, [10] with the goal of further stimulating 
the sagittal growth of the mandible and transversally stimulating the maxillaries. The patient was 
instructed to activate the appliances by turning the upper and lower screws ¼ of a turn every 8 
days, and the patient attended medical check-ups at the clinic every 30 days to review and verify 
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the activation of all the parts of the new appliance.  

  
Fig. 5. Standard Bimler Appliance used at the beginning of the treatment. At a later stage, an SN1  

was used since in addition to its attributes to stimulate development at the sagittal and transversal sense,  
it favors anchorage for traction of the lower tooth. Subsequently, it was placed an SN11  

with an accessory to correct the canine rotation 

 
Fig. 6. a) At age 9.6 years, the increase of the patient’s space for tooth 33 and the alignment of the anterior-
upper segment can be observed; b) At age 10, the patient is remitted to the surgeon to bind the canine and 
initiate traction. Note how the middle line is deviated; c) The cut in the wire that was applying traction to 

tooth 43 can be observed. The complete space for tooth 33 is also visible, but this tooth is in canine class II; 
d) Eruption of tooth 43 began with a rotation. On the left side, the canines are already oriented into class I; 
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e) The improved position of tooth 43 and the middle line are visible. On the left side, the upper and lower 
canines have erupted with a class I for canines and molars 

After six months of using the SN1, the sequential extraction of the first decidual upper and 
lower molars was performed with the goal of improving the eruption corridors of the permanent 
canines. The extraction was performed following Simões’ concept of sequential extraction.[11] 
The patient was remitted to the maxillofacial surgeon to bind tooth 43. By this point, the full space 
could be seen, and the eruption of tooth 33 began (Fig. 6(b)). The patient continued to use the SN1 
appliance and anchorage accessories were placed to create traction for tooth 43. First, distal 
horizontal traction was applied to disincline tooth 43 (Fig. 5(c)). Later, the vector of the traction 
was modified to a vertical axis, with anchorage on the vestibular arch (Fig. 5(d)). A 1.5 oz 
(equivalent to 42.5 grams) weight was used, and the patient was permanently asked whether there 
was any pain or discomfort. Ten months after beginning to apply traction to tooth 43 the wire 
which was applying traction to the canine was cut. An x-ray of the area showed that the tooth was 
correctly oriented along its eruption corridor, so no further surgical procedures were required 
(Fig. 7). Later a Simões Network 11 (SN11) was used to control and correct the asymmetry with 
a vertical fin on the left side to orient the mandible towards the middle line. Finally, some Planas 
Simple Indirect Tracs were placed with the goal of rendering the mandibular movements 
functional and finalizing the process of equilibrating the occlusal plane. 

 
Fig. 7. It is observed that the wire with which the canine was being pulled is cut, for which an x-ray was 

taken in which it can be seen how tooth 43 had become aligned with its eruption corridor.  
For this reason, it was not necessary to perform a surgical procedure again 

4. Discussion 

Retention is the term used to describe when a permanent tooth hasn’t erupted within a period 
of a full year after the normal age of eruption [12]. Retention is considered relatively rare, except 
for the third molars and the upper canines, for this reason, retention of the mandibular canines, 
since it has a relatively low incidence [13], can be one of the reasons for the lack of literature 
dealing with the subject. Transmigration is the term used to describe the migration of a tooth 
through the mandible’s middle line [14]. The etiology of transmigration of the mandibular canines 
is not clear [15], and many cases have been reported in which there is no associated pathology 
[16]. In the meantime, it has been observed that there are certain characteristics that are present in 
cases of impaction and transmigration of the mandibular canines, and upon which many authors 
coincide, such as the presence of odontomas and cysts, [17] which did not occur in the present 
case report. It has been observed that type II malocclusion of the anterior-inferior facial height 
may be a predisposing factor; [18] these characteristics coincide with the present case report, in 
which the patient evidenced type II hyper-divergence with a gonial angle of less than 78°. On top 
of the aforementioned factors, Vichi and Franchi have emphasized since 1991 that observed 
characteristics should be taken into account in order to make an early diagnosis of a patient with 
transmigration and mandibular canine impaction. Among the most important points is evidence 
of a canine that hasn’t erupted and can be felt in a mesial position on the labial groove, an enlarged 
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symphysis mentalis area can be seen, and the inferior incisors are inclined [19]. In the reported 
case an enlargement of the symphysis mentalis of the right side was found, which further 
accentuated the facial asymmetry. Additionally, determinant genetic signs were found [20]. The 
crowding of the teeth is another aspect of the discussion since some authors haven’t found 
crowding to be a factor associated with transmigration [16] and have even shown that bilateral 
migration of the mandibular canines can be present even when there is enough room for their 
eruption [21]. But Holla, Saify, and Parashar consider that it may be a factor related to etiology 
[18]. In the same way, it is known that it is probable that a difference in arch length may cause 
impaction [22]. In the present case report, there were no spaces for functional development and 
the teeth had moved to the left due to the premature loss of the decidual canine on the left side. 
Although the theories identify the etiology of this phenomenon, the displacement of the dental 
plate to an abnormal position in the early stages of development can be considered a cause for 
teeth deviating into abnormal eruption corridors.[23] A study was published recently in which 
febrile diseases and endocrine deficiencies were also considered etiological factors, and which 
suggested that the size of the space available to house teeth should also be considered [24]; we 
coincide with this last point since in the present case we found a large disparity between the 
dentary material and the available space. We believe that, depending on the patient’s age and the 
moment at which the diagnosis is made, the retained mandibular canine (as in this case) may 
become a case of transmigration when it is subjected to certain factors such as its inclination [25] 
since this phenomenon can be found at an early age during which a mixed denture is present, and 
may take place during a period of many years [6]. In the present case, the patient was treated at a 
young age at which a retained tooth couldn’t be diagnosed since its active eruption period wasn’t 
over, nonetheless, it was evident that the tooth wasn’t on a correct eruption corridor. We agree 
with Hudson, [26] the claim that the diagnosis must be made at an early age, otherwise, given the 
characteristics present in the patient, the canine could have transmigrated. 

Even when few cases of dentary impaction and mandibular canine transmigration have been 
reported, several possibilities for treating such cases have been suggested, among which are 
orthodontic treatment, surgical intervention, transplants, and functional orthopedics. On the other 
hand, several authors have reported the need to extract a retained tooth or one that has 
transmigrated. In a retrospective study, 88 patients were analyzed with a total of 94 mandibular 
canines, of which half of those that were impacted but hadn’t transmigrated were fixed 
orthodontically, and half of those that had transmigrated were surgically removed [27]. Another 
study in which the authors studied 102 patients with a total of 118 impacted canines, 24 of which 
were mandibular canines, resulted in 4 surgical extractions, 9 trans-alveolar transplants, 8 
corrected with orthodontic traction after an initial surgical intervention, 3 spontaneous eruptions 
once the necessary space had been acquired, and no cases of treatment using removable appliances 
as well as no cases of decidual canine extraction [28]. We coincide with van der Linden and Singh 
regarding the extraction of certain decidual teeth which comprise interception at the correct time 
[29], [30]; but, on the other hand, we coincide with Naoumova and colleagues in that the extraction 
of decidual canines is the variable which most affects spontaneous eruption of canines [31]. In our 
revision of published articles, we didn’t find documented cases of mandibular canines treated with 
functional orthopedics. One case of an impacted right mandibular canine was reported, very 
similar to the case presented in this report, in which therapeutic orthodontic extraction of the 
superior pre-molars and extraction through agenesia of the second inferior pre-molars was used 
[32]. Although in the present case, no permanent teeth were extracted despite the patient’s extreme 
lack of space for housing all the permanent teeth, on top of the proclination of the upper incisors; 
we coincide with the authors of the beforementioned case in the times employed during the 
different phases of the treatment. 

It is important to stress the importance of the patient’s strict adherence to the treatment as a 
large part of the results depends on this. In the present case, despite the prognostic being 
unfavorable, not only because of the problem with tooth 43 but also because of the gravity of the 
lack of space and the evident hyper-divergence, the results proved the efficacy of the treatment, 
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as all the objectives were achieved. Nonetheless, obtaining the correct positioning of tooth 43, 
correcting the middle line and the ortho-inclination of the lower incisors are still pending. 

5. Conclusions 

It can be concluded that functional orthopedic techniques are an effective way to treat impacted 
mandibular canines, as they favor treatment from different perspectives. The therapeutical 
methods used in this case promoted the mandible’s sagittal development, and, at the same time, 
produced transversal development to correct the lack of space for permanent teeth. The functional 
orthopedic techniques contain their own anchorage and thus don’t affect neighboring or antagonist 
teeth which, as they have nothing on them, can erupt at the adequate age, thus enabling early 
treatment. Also, there is no need for intra-osseous implants. An adequate orthopedic and surgical 
procedure may traction the impacted teeth orienting them to occupy their correct position. On the 
other hand, the patient’s strict adherence to the treatment is fundamental in order to obtain 
favorable results in a time comparable to or lower than that of other techniques. 
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