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Abstract
Distal displacement of the tooth germ of the mandibular second premolar (MnP2) 
leads to its impaction and obturation of the eruption path of the mandibular first 
molar delaying its eruption. The present case report describes the treatment of 
2 cases of eruption guidance for distally displaced developing MnP2 that caused 
delayed eruption of the mandibular first molar. Intentional extraction of primary 
predecessor results in the mesial shift of the displaced MnP2. However, unfavorable 
distal ectopic eruption of the mandibular first premolar after the premature loss of 
primary second molar has been previously reported. Hemisection and sequential 
extraction of the mandibular primary second molar were performed to mesially shift 
the distally displaced MnP2, while preventing unfavorable distal ectopic eruption of 
the mandibular first premolar. [J Korean Acad Pediatr Dent 2022;49(3):340-347]
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Introduction

Eruption is defined as the movement of a tooth from its developmental posi-
tion to its functional position within the oral cavity, to form the occlusal plane[1]. 
The eruption process may be disturbed due to several reasons; however, the 3 
main causes are ectopic location of tooth germ, obstructions in the eruption path, 
and defects in the follicle or periodontal ligament[1]. Displacement of unerupted 
tooth is uncommon and occur exclusively in the mandible. This type of eruption 
disturbance commonly involves either the mandibular second premolar (MnP2) 
or the mandibular canine (MnC)[2]. An ectopically positioned tooth germ dur-
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ing eruption can cause impaction, while increasing the 
risk of root resorption, eruption disturbance, and cystic 
changes in adjacent teeth[1,3-5]. As the mandibular first 
molar erupts much earlier than the MnP2, the distally 
displaced tooth germ of the MnP2 can obstruct the erup-
tion path of the mandibular first molar and delay its 
eruption[6]. 

To correct the position of an ectopically located tooth 
germ, intentional extraction of primary predecessors, 
surgical exposure, and surgical repositioning are con-
sidered[1]. Many case reports have described the spon-
taneous eruption of an ectopically located permanent 
teeth following a combination of simple extraction of the 
primary predecessor and subsequent use of space main-
tainers[1,7,8]. However, Fux-noy[9] reported that the pre-
mature loss of mandibular primary second molar could 
lead to distal migration and ectopic eruption of the first 
premolar despite placement of a space maintainer. In 
such case, the space MnP2 eruption may be lost, result-
ing in its impaction. This implies that when the preced-
ing primary second molar is intentionally extracted to 
improve the position of an ectopically positioned MnP2, 
the first premolar may incline distally during eruption, 
causing additional space management issues.

The present case report describes the treatment of 2 
cases of distally displaced MnP2s and consequent impac-
tion of mandibular first molars. These premolars erupted 
spontaneously following sequential extraction preceded 
by hemisection of the primary second molar.

Case Reports

1. Case 1

A girl aged 9 years visited the Department of Pediatric 
Dentistry at Gangneung-Wonju National University Den-
tal Hospital with complaint of an unerupted tooth. Any 
relevant medical history that could affect tooth develop-
ment and eruption was not found. Intraoral examination 
revealed delayed eruption of the mandibular right first 
molar on comparison with the corresponding contra-
lateral tooth. Panoramic radiography performed at the 
first visit revealed impaction of the mandibular right first 
molar due to distal migration of the right MnP2 (Fig. 1A). 
Cone beam computed tomography (CBCT) revealed that 
the tooth germ of the right MnP2 was displaced distal to 
the distal root of the primary second molar (Fig. 1B, 1C, 
1D); it was also located mesio-lingual to the crown of the 

Fig. 1. First visit. Panoramic radiograph and 
CBCT (cone beam computed tomography) 
images at age 9 years showing impaction of 
the mandibular right first molar due to distal 
migration of the mandibular right second pre-
molar (MnP2). (A) Panorama radiograph, (B) 
CBCT axial slice, (C) CBCT sagittal slice, and 
(D) 3D reconstruction of CBCT image. Arrow 
indicates distally displaced MnP2. 
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mandibular first molar. Hemisection of the primary pre-
decessor was planned to allow gradual mesial movement 
of the displaced mandibular second molar while mini-
mizing the unnecessary distal drift of the mandibular 
first premolar. 

One month later, pulpectomy of the mandibular right 
primary second molar was performed. The pulpectomy 
was performed only on the mesial half using calcium 
hydroxide/iodoform paste (Vitapex®) followed by resto-
ration with a resin-modified glass ionomer (RMGI) re-
storative material. Hemisection was performed, and the 
distal half of the tooth was removed. A maxillary remov-
able appliance was designed and delivered to the patient 
to prevent the supraeruption of the maxillary right first 
molar in the absence of an antagonist, which was caused 
by the delayed eruption of the mandibular right first 
molar. Sixteen months after extraction of the distal half 
of the primary predecessor, gradual mesial shift of the 

MnP2 was achieved (Fig. 2A, 2B, 2C). Due to its approxi-
mation to the remaining mesial root of the hemisected 
tooth, the mesial root was removed. Three months later, 
the mandibular right first molar erupted (Fig. 2D), and 
a removable space maintainer was delivered to prevent 
its mesial inclination. After 6 months, the emergence of 
right MnP2 was noted. About 2 years after intervention, 
the MnP2 and mandibular first molar had successfully 
erupted into their functional position in occlusion (Fig. 
3A, 3B).

2. Case 2

A girl aged 7 years and 4 months was referred to the 
Department of Pediatric Dentistry at Gangneung-Wonju 
National University Dental Hospital with an abnormally 
positioned right MnP2. There was no medical history. On 
clinical examination, delayed eruption of the mandibu-

Fig. 2. A series of periapical radiographs. (A) 
At age 9 years and 5 months, (B) at age 10 
years, (C) at age 10 years and 5 months, and 
(D) at age 10 years and 9 months. Gradual 
mesial shift of the MnP2 was observed.

Fig. 3. Intraoral photographs at age 11 years 
and 3 months. (A) occlusal view and (B) lat-
eral view. MnP2 and mandibular first molar 
had successfully erupted into their functional 
position in occlusion. Arrow indicates erupted 
MnP2.



343https://doi.org/10.5933/JKAPD.2022.49.3.340

Eruption Guidance of Distally Displaced Mandibular Second Premolar by the Hemisection of Primary Second Molar: Two Case Reports

lar right first molar was observed on comparison with 
the corresponding contralateral tooth. Panoramic radi-
ography and CBCT at the first visit revealed impaction of 
the mandibular right first molar due to distal migration 
of the right MnP2 (Fig. 4). The tooth germ was displaced 
distal to the distal root of the primary second molar. 

One month later, pulpectomy of the mesial half of the 
mandibular right primary second molar was performed 
using hydroxide/iodoform paste (Vitapex®) followed by 
restoration with an RMGI restorative material. Hemisec-

tion was performed and the distal half of the tooth was 
extracted to encourage mesial migration of the MnP2 
(Fig. 5A). A maxillary removable appliance was designed 
and delivered to prevent the overeruption of the right 
maxillary first molar. Six months after extraction of 
the distal half of the primary second molar, the MnP2 
showed gradual mesial migration (Fig. 5B, 5C). Because 
it was almost in contact with the retained mesial root of 
the hemisected tooth, the mesial root was extracted to 
allow further mesial migration of the MnP2. After ex-

Fig. 4. First visit. Panoramic radiograph and 
cone beam computed tomography images at 
age 7 years and 4 months showing impaction 
of the mandibular right first molar due to dis-
tal migration of the right MnP2. (A) Panorama 
radiograph, (B) CBCT axial slice, (C) CBCT sag-
ittal slice, and (D) 3D reconstruction of CBCT 
image. Arrow indicates distally displaced 
MnP2.

Fig. 5. A series of periapical radiographs. (A) at age 7 years and 5 months, (B) at age 7 years 
and 8 months, (C) at age 7 years and 11 months, (D) at age 8 years and 10 months, (E) at age 9 
years and 5 months. Gradual mesial shift and eruption of the MnP2 was achieved.
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traction of mesial half of the primary second molar, ad-
ditional mesial migration of MnP2 was achieved (Fig. 5D, 
5E). Six months later, the right MnP2 began emerging. 
Five months later, the MnP2 had erupted into occlusion 
(Fig. 6A, 6B). Seven months after completing eruption of 
the MnP2, the mandibular first molar had also erupted 
(Fig. 7). 

Discussion

Delayed eruption of the mandibular first molars due 
to the ectopically placed MnP2 tooth germ, similar to 
that described in the present cases, is even rarer. The 
etiology of ectopic position of the tooth germ is unclear, 

but a hereditary origin can sometimes be established[1]. 
The MnP2 shows great variation in its developmental 
pattern[6] and can sometimes follow an incorrect erup-
tion pathway. Eruption of premolars generally starts 
around the age of 10 years when root formation is initi-
ated, while eruption of the mandibular first molar starts 
around the age of 6 years[10]. If the tooth germ of MnP2 
is distally displaced during the eruption of the first mo-
lar, its eruption path of the first molar gets obstructed, 
delaying to its eruption. Eruption failure of permanent 
molars may result in complications, such as posterior 
open bite, extrusion of antagonistic teeth, resorption and 
inclination of adjacent teeth, and formation of cyst[11]. 
Any eruption disturbance of the first molars should be 

Fig. 6. Intraoral photographs at age 8 years 
and 10 months. MnP2 had successfully 
erupted. (A) occlusal view and (B) lateral view. 
Arrow indicates erupted mandibular second 
premolar.

Fig. 7. Panoramic radiograph and intraoral 
photographs at age 9 years and 5 months. 
(A) Panorama radiograph, (B) occlusal view, 
and (C) lateral view. MnP2 and mandibular 
first molar had successfully erupted into their 
functional position in occlusion. Arrow indi-
cates erupted MnP2.
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detected at an early stage, and eruption guidance should 
be performed as soon as possible.

The degree of root development is an important con-
sideration when choosing a treatment strategy[1,8]. An 
immature root is beneficial for spontaneous eruption. 

Spontaneous eruption can be expected if the immature 
root has developed less than 2/3 of the total root length; 
however, if the root has developed more than 2/3 of the 
total root length or if there is no improvement in the 
spontaneous eruption path after removal of preced-
ing primary tooth, active interventions such as surgical 
exposure or orthodontic traction are required[1,12,13]. 
Spontaneous eruption could be expected because the 
root development was less than 2/3 of the expected total 
root length in both cases 1 and 2. 

When a primary second molar is extracted premature-
ly, inclination of the adjacent teeth towards the extrac-
tion space and distal inclination of erupting mandibular 
first premolar are expected[9,14]. If this distal inclina-
tion of the mandibular first premolars occurs during the 
eruption guidance of MnP2s, it will lead to lack of space 
for spontaneous eruption, resulting in tooth impaction. 
Hemisection and sequential extraction of the preceding 
primary second molar were performed to retain the me-
sial root of the tooth in this case report. Extraction of the 
distal root provides space for the mesial migration of the 
displaced MnP2, and the retained mesial root prevents 
the distal inclination of the mandibular first premolar. 
Because the purpose of hemisection of mandibular pri-
mary second molars is to prevent distal inclination of the 
mandibular first premolars, it should be limited to pa-
tients with early mixed dentition in whom the first pre-
molar has not been replaced. In both cases 1 and 2, the 
replacement of the mandibular first premolars did not 
occur; hence, eruption guidance by hemisection could 
be attempted. 

The mandibular first molars also showed mesial move-
ment during the mesial shift of the MnP2s. This mesial 
movement of mandibular first molar would result in 
decreased arch perimeter. In case 1, the mandibular first 
molar erupted earlier than MnP2. A removable space 
maintainer was placed to prevent loss of space for erup-

tion of the MnP2 and decrease in mandibular arch pe-
rimeter. In both cases 1 and 2, the distal displacement of 
mandibular first molars due to distally displaced MnP2s 
was observed(Fig. 1, 4), thus, some extent of mesial shift 
of mandibular first molars could be allowed. However, if 
a significant reduction in the arch perimeter by excessive 
mesial shift of the first molar is expected, a distal shoe 
type space maintainer may be used.

Many clinicians have reported successful spontaneous 
eruption of ectopically positioned tooth germs, espe-
cially when the axial tilt of the premolar is less than 45°
[6,15]. If the axial tilt approaches 90°, active treatment 
options like surgical replantation, orthodontic traction, 
or extraction of the tooth may be necessary[1,16]. In case 
1, although the axial tilt of the MnP2 approached 90° in 
the mesiodistal direction, improvement of the axial tilt 
and spontaneous eruption was observed after hemisec-
tion and sequential extraction of the preceding primary 
tooth. This may have been because the intervention for 
eruption guidance of the angulated and displaced MnP2 
started early at an appropriate time when the root devel-
opment of the MnP2 was initiated. 

After completing eruption of the MnP2s, the teeth 
showed signs of enamel hypoplasia in both cases 1 
and 2 (Fig. 3B, 7C). The ectopic position of the MnP2s 
caused the tooth germ of the MnP2s and the mandibular 
first molars to be in close proximity, acting as physical 
obstructions to each other during tooth development. 
Further research is needed to clarify the causal relation-
ship between the ectopic position of the tooth germ and 
enamel hypoplasia.

This study has a limitation: although eruption guid-
ance of the two MnP2s was achieved, both teeth were 
rotated (Fig. 3A, 6A). The need for further orthodontic 
treatment was inevitable in both cases. Despite this limi-
tation, the strength of this case report is that it addresses 
the unfavorable distal inclination of the mandibular first 
premolars during eruption guidance of distally displaced 
MnP2s. Hemisection can help spontaneous eruption of 
distally displaced MnP2 as a less invasive treatment strat-
egy to avoid surgical exposure or orthodontic traction. 
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Conclusion

Hemisection and sequential extraction of the mandib-
ular primary second molar can improve the position of 
the distally displaced MnP2, while preventing potential 
unfavorable distal ectopic eruption of the mandibular 
first premolar. 
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선행 유치의 편측치아절제술에 의한 원심으로 변위된 하악 
제2소구치의 맹출 유도

신용욱ㆍ박호원ㆍ이주현
강릉원주대학교 치과대학 소아·청소년치과학교실 및 구강과학연구소

하악 제2소구치 치배의 원심 변위는 해당 치아의 매복 뿐만 아니라 하악 제1대구치의 맹

출 경로를 방해하여 추가적인 맹출 지연을 야기할 수 있다. 이 증례 보고는 원심으로 변위

된 하악 제2소구치로 인해 하악 제1대구치의 맹출 지연이 나타난 두 증례를 소개하고 있

다. 원심으로 변위된 하악 제2소구치 치배의 근심 이동을 위해 선행 유치의 의도적 발거

술을 시행할 수 있다. 하지만 제2유구치의 조기 상실 시 바람직하지 않은 하악 제1소구치

의 원심 이소맹출이 나타날 수 있다. 하악 제1소구치의 바람직하지 않은 원심 이소맹출을 

방지하면서 원심으로 변위된 하악 제2소구치 치배를 근심으로 이동시키기 위해 하악 제2

유구치의 편측치아절제술 및 순차적 발거를 수행하였다. [J Korean Acad Pediatr Dent 

2022;49(3):340-347]
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