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Using Expandable Micro-Motor Bur (EMB) for 
Extraction of Molar Tooth Root of Dog's Upper 

Jaw

Abstract
Extraction of a broken tooth root is often a traumatic involvement for both the specialist 
and the patient. To extract broken roots, generally, invasive approaches as open window 
surgeries or mucoperiosteal flap and/or removal of buccal bone are performed. 
Expandable micro-motor bur (EMB) is a practical dental instrument proposed for the 
removal of broken teeth roots that cannot be extracted by the routine closed methods. 
The device comprises a micro-motor, spacers, needles, bur base, and a round bur that 
drills halfway through the root canal, expands to make a spherical cavity around itself, 
and behaves as an efficient extraction aiding anchor. The utilization of EMB would 
introduce a new technique in the removal of broken teeth roots in which surgical 
trauma is minimized and so are post-extraction disorders. The use of EMB would also 
eliminate surgical invasion to the surrounding tissues, and it would eliminate profound 
hand forces by the practitioner, consequently reduces stress for both the practitioner 
and the patient. It would also eliminate high-risk aftermaths of the surgery such as 
operative morbidity (due to bone loss), maxillary sinus exposure, and probable need 
for additional surgery which are some of the implications of the conventional open 
access approaches. We have tested the prototype of EMB on the molar tooth root of a 
dog in his upper jaw (M1) in the Medical Sciences and Technologies Research Institute 
of Shahid Beheshti University. No injuries to the buccal bone and surrounding nerves 
were observed and the root was successfully extracted. Further studies are needed to 
confirm its effectiveness in clinical cases.
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Introduction
Tooth extraction is a traumatic procedure often resulting in 
immediate destruction and loss of alveolar bone and surrounding 
soft tissues. A complex cascade of biochemical and histologic 
events then ensues during the wound healing process which 
further leads to physiologic alterations to the alveolar bone and 
soft-tissue architecture [1,2]. Expandable micro-motor bur (EMB) 
is a practical dental instrument proposed for the removal of 
broken teeth roots that cannot be extracted by the routine closed 
methods [3-6]. The device comprises a micro-motor, spacers, 
needles, bur base, and a round bur that drills halfway through the 
root canal, expands to make a spherical cavity around itself, and 
behaves as an efficient extraction aiding anchor. The utilization of 
EMB would introduce a new technique in the removal of broken 
teeth roots in which surgical trauma is minimized and so are post-
extraction disorders [7-15]. The use of EMB would also eliminate 
surgical invasion to the surrounding tissues, and it would 
eliminate profound hand forces by the practitioner, consequently 
reduces stress for both the practitioner and the patient. It 

would also eliminate high-risk aftermaths of the surgery such as 
operative morbidity (due to bone loss), maxillary sinus exposure, 
and probable need for additional surgery which are some of the 
implications of the conventional open access approaches [16-20].

EMB tools
The structural components of EMB are: 1) Bur Head which 
consists of Split round bur and Hallow grooved shaft and 2) Bur 
base which consists of Spiral grooved shaft, Spacers, and Main 
shank. A micro motor would also power its spin. Figure 1 provides 
a demonstration of the EMB [21].

In the Figure 1, picture (A) shows bur components in a position 
which are clutched together for mounting to micro-motor 
through the Main shank : (a) Bur head (female member), (b) 
Spacers, (c) Bur base (male member), (d) Expanded Bur Head, 
and (e) the cross-section view of the assembled bur. Picture (B) 
demonstrates the bur base (male member) and provides details 
about its components: (a) Spiral grooved shaft, (b) Spacers, (c) 
Main shank; (d) The round tip portion, (e) Male member without 
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spacers, and (f) the cross-section view of the male member. 
Picture (C) shows the bur head (female member) and gives a top 
view of the round bur spinning in the root canal (a-d). Depending 
on the number of spacers, different degrees of expansion occur 
in the canal while spiral grooved shaft bears. These different 
degrees of expansion are shown when (a) three, (b) two, (c) one, 
(d) no spacers are on. (e) The cross-section view of the female 
member [18,19,21].

Materials and Methods 
We have tested the prototype of EMB on the molar tooth root 
of 5 dogs in their upper jaw (M1) in the Medical Sciences and 
Technologies Research Institute of Shahid Beheshti University. 
and used as a baseline reference.

Supragingival scaling was performed on all dogs 5 days before 
tooth root extraction at each surgical session, the animals were 
pre-anesthetized with atropine 0.02 mg/kg i.v and anesthetized 
with 0.04 mg/kg medetomidine. And 5 mg/kg of ketamine-50 
mixed in a syringe and administered i.m. 10 min after 
premedication and maintained with 2–3% Isoflurane-Vet and O2 
at 95% and kept with an intravenous fluid of 0.9% saline solution 
10 ml/kg/h. Local anesthesia was also provided. Blood pressure 
and O2 perfusion were constantly monitored.

EMB Operation
Details of the implementation of EMB to remove a broken tooth 
root are schematically presented stepwise in Figure 2. These 
operation steps are explained below:

1. It shows a broken root that is already retained in its socket 
before the operation. 2.Using a micro-motor, a round bur will 
be drilled about halfway through the root canal, similar to a 
conventional bur while spacers are on. 3. Spinning stops; the 
micro-motor is detached from EMB; round bur is unscrewed from 
the bur base; spacers are reduced or totally removed (depending 
on the expansion degree required); round bur is placed back 
into the canal; bur base is mounted on micro-motor, by the 
help of a needle holder; round bur and bur base are screwed 
back. Round bur carves its periphery making a spherical cavity 
around itself. This step is run for a very short period. 4. Spinning 

stops; micro-motor is detached and EMB remains in place. While 
expanded in the root canal, the split round bur behaves as an 
efficient extraction-aiding anchor. 5,6. The firm anchor eases the 
extraction of the broken root with the help of a needle holder 
[21].      

Results
Radiographic images after the molar tooth root surgery are 
shown in Figure 3 and Figure 4. No injuries to the buccal bone and 
surrounding nerves were observed and the root was successfully 
extracted. Figure 5 shows the damages to the jaw and teeth root 
surroundings of another dog in open surgery [22].

The results show that invasion to surrounding anatomical 
structures (maxillary sinus exposure, nerve injury, and 
innervation disorders) in the EMB method is less probable 
compared to the Conventional Technique and similarly need 
for the mucoperiosteal flap and/or osteotomy of buccal bone 
in using EMB is None or with less extension. The Surgical 
approach of Conventional Techniques More invasive while the 
EMB approach seems more conservative. Operation duration 

Figure 1 Structural Components of Expandable Micro-motor Bur.

Figure 2 Proposed procedure in which Expandable. Micro-motor 
Bur removes broken root from its socket.

Figure 3 The retained root of the molar teeth in upper jaw of a 
dog.
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Figure 4 The upper jaw of the dog after the root extraction with 
EMB.

Figure 5 The surgical root extraction of the dog.

in the Conventional Technique is more than the EMB method. 
The other result that can derive from the test is that the risk of 
exposing high pressure to adjacent teeth in the EMB method is 
less than other Conventional Techniques, and less healing time is 
observed due to use of EMB bur in comparison with conventional 
methods.

Conclusion
Considering the application of this treatment, further studies are 
needed to confirm its effect in more clinical cases. The likelihood 
of its negative influence on nearby vascular and nerve system 
should be well evaluated. When these concerns are clear, we 
believe that EMB could be used as a new tool to assist removal of 
broken teeth roots in humans.
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