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Abstract
Autotransplantation is a method of replacing teeth in which a tooth from one person is inserted into another part 

of the body. Even among clinicians who typically perform tooth transplants, the practice of transplanting tooth germs 
with unformed or early-stage roots is uncommon. An experience-based perspective on autologous transplantation of 
teeth lacking sufficient root length is presented in this debated paper. This paper raises the chance of performing 
autotransplantation of benefactor teeth that were recently viewed as sub-standard.

A broke tooth is a typical dental hard tissue sickness. The treatment and restoration of the affected teeth are directly 
impacted by the presence of cracks. It is useful to pick more proper treatment choices and assess the guess of the 
impacted tooth precisely to decide the real association of the break. However, it is currently challenging to accurately 
and quantitatively measure the extent of cracks. Therefore, it is necessary to discover a real, quantitative, and non-
destructive method for early crack detection. In order to serve as a reference for locating a clinical detection method for 
cracked teeth, this article provides a review of the current clinical detection methods and research progress for cracked 
teeth.
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Introduction
Tightened inserts offer specific benefits over round and hollow 

inserts with regards to upgraded essential dependability and decently 
diminished physical limitation [1]. Tapered implants have a lot of 
different geometrical shapes; some have a ceaseless slant all through 
the body of the apparatus, though in others, the slant begins from the 
coronal, center, or apical third. Scientists are constantly coming up with 
new implant designs to meet functional and aesthetic requirements in 
a variety of clinical situations because the shape of the implant could 
affect how well the treatment works. Application impacts of tightened 
and round and hollow inserts have been surveyed, be that as it may, 
information about the fitting tightened degree on effective embed 
treatment is restricted.

There was no conclusive consensus regarding the definition of taper 
in tapered implants. The angle formed by one side of the fixture and 
the long axis was defined as the tapered angle in some studies, while 
others measured it from both sides of the fixture [2]. The observation 
is presented using a convergent angle (CA) in this manuscript to help 
explain the idea. CAs have been used to describe the internal connection 
between the Morse tapered implant and abutment design and the tooth 
preparation for fixed partial dentures. The angle that is formed between 
one side of the tooth root and the tooth axis is shown by the taper slope, 
and the angle that is shown between the two sides of the tooth root is 
shown by the CA. The implications of tapered fixtures could also be 
defined using the taper slope/CA concept.

The macrostructure of the apparatus is related with the embed’s 
essential security and biomechanical properties, which are basic for 
fruitful embed treatment A few makers plan the embed shape to imitate 
the root type of the regular tooth The reasoning behind this could 
be gotten from the biomimetic idea, which is the copying of normal 
models to take care of perplexing human issues [3]. Clinicians have 
used this idea to make a root form fixture that fits the oral environment 
and restore esthetic implant prostheses. The ideal CA and fixture profile 
are not well-established, despite the evolution and improvement of 
tapered implant design. It is advised to conduct a tapered implant CA 
assessment in accordance with the natural root’s anatomy.

During immediate implant placement, tapered implants that 
resemble tooth roots may improve fixture fitness in the extraction 
socket. After one year, patients with root-like implants achieved positive 
primary stability with minimal marginal bone loss. recommended 
that tightened inserts that copy premolars had diminished distances 
across by roughly half in the apical region, which could diminish the 
gamble of apical hole at the front maxilla and work with occlusal force 
transmission. Based on these findings, it looks like tapered implants 
that look like natural roots could be made. As a result, the goal of this 
study was to use micro-computed tomography (CT) to evaluate the CAs 
of premolar roots and link the CAs of root anatomy to tapered implants 
[4]. To reenact a tightened embed, a biomimetic dental embed (BDI) 
was made by changing the morphology of premolar roots. In addition, 
the differences in CA significance between BDIs and premolars were 
examined. Based on biological considerations, the primary objective of 
this survey was to determine the best CA value for a tapered implant.

Materials and Procedures

Thirty maxillary and thirty mandibular single-rooted premolars 
without cervical or root caries or dilacerated roots were included in 
this study [5]. Before removing a tooth, informed consent was obtained 
from the patients. The Institutional Review Board for Clinical Research 
at Chang Gung Memorial Hospital approved the study protocol because 
it adhered to the Declaration of Helsinki’s guidelines.

For periodontal or orthodontic reasons, teeth were extracted and 
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cleaned with scaling and root planing to remove calculus and debris. 
Samples were fixed in a formalin solution and embedded in an acrylic 
cube along the tooth axis prior to scanning. The sample was then 
scanned using CT [6]. The following were the scanning settings: a 
2000-by-2000-pixel matrix; 100 kV tube voltage; 100 A tube current; 
also, cut thickness, 18 μm, with 10 min of output time each. Digital 
imaging and communications in medicine (DICOM) was used to 
export the data, which resulted in 1300–1500 sliced images of each 
tooth.

Dental measurements 

The Mimics Medical software was used to convert the DICOM files 
into the standard tessellation language (STL) format [7]. Three-layered 
recreation pictures were controlled and the CA degrees were estimated 
utilizing the Geomagic Studio. A mid-buccolingual (BL) plane was 
made through the long hub of the tooth. Through the root apex and 
the buccal or lingual cementoenamel junction (CEJ), respectively, two 
planes perpendicular to the middle of the BL were also created. The 
root was divided into equal parts by the creation of nine additional 
planes that ran parallel to and between these two planes. Points would 
be encountered on both the buccal and lingual sides when traveling in 
planes from the CEJ to the root apex. Vectors could be created from 
these coordinates.

Measurable examinations

The intraclass relationship coefficient (ICC) was utilized to work 
out the intra-rater dependability. The CAs of the mandibular and 
maxillary premolars were compared with the help of an independent 
t-test [8]. The CAs of the BL, MD, and BDI were compared using one-
way analysis of variance, and Tukey’s honestly significant difference 
multiple comparisons test followed. The statistical software Statistical 
Package for the Social Sciences was used for the data analysis, and the 
significance level was set at P  0.05.

To measure the CA of the MD aspect, an additional mid-mesiodistal 
(MD) plane was created that ran through the long axis and root apex 
[9]. This mid-MD plane would experience the recently made opposite 
cuts, with different directions on both the mesial and distal sides. CA 
was estimated in the MD aspect at each interval from the CEJ to the 
root apex by converting the coordinates into vectors and employing the 
same equation.

In order to resemble a dental implant, the root’s irregular cross-
section was transformed into a circular shape from the CEJ to the root 
apex. The root type of the tooth was changed over into the even cone-
shaped state of the BDI with a similar cross-sectional region from the 
CEJ to the peak utilizing the accompanying.

Analyses based on statistics

The intra-rater reliability was calculated using the intraclass 
correlation coefficient (ICC). The CAs of the mandibular and maxillary 
premolars were compared with the help of an independent t-test. The 
CAs of the BL, MD, and BDI were compared using a one-way analysis 
of variance, and Tukey’s honestly significant difference multiple 
comparisons tests followed [10]. The statistical software Statistical 
Package for the Social Sciences was used for the data analysis, and the 
significance level was set at P0.05.

Diagnosis of cracked tooth

Clinically, the finding of broken tooth is frequently analyzed by 
consolidating the patient’s clinical history to help clinical assessment 

and assistant assessment results. As of now, the specific assessment 
techniques for broke teeth incorporate nibble tests,dye tests and 
transillumination, and so on.

Vibrothermography

The rule of Vibrothermography (VibroIR) is that the imperfection 
produces heat by contact under ultrasonic vibration [11]. The defect is 
also detected by the temperature change, and the temperature change 
is more obvious the smaller the crack width. The experimental results 
demonstrate that the depth of the dentin crack can be detected using 
VibroIR with the appropriate parameters, as Matsushita attempted 
to detect artificially created cracks that extended to the root. But it’s 
important to think about whether vibration will make the crack range 
wider and how it will affect dental pulp.

Nondestructive testing technology is becoming more and more 
widely used in industry and other fields, and related majors should aim 
to expand its application to additional fields.

Technology for ultrasonic testing

Ultrasonic testing is a method of nondestructive testing with 
wavelength, high resolution, and no danger. It is anticipated that it will 
be used to detect human teeth. Ultrasonics is very effective at detecting 
physical discontinuities because it can penetrate hard structures [12]. It 
lays the theoretical groundwork for ultrasonic waves to detect cracked 
teeth and can even detect cracks that are narrower than the wavelength. 
mimicked a bunch of ultrasonic recognition frameworks that can be 
utilized to distinguish broke teeth, which gave a hypothetical premise to 
the use of ultrasonic testing in broke tooth discovery. However, coupled 
mediated contact is required for traditional ultrasonic technology’s 
contact measurement method. Traditional ultrasonic testing is not 
appropriate for tooth testing because of the small size of human teeth 
and the limited mouth space required for operations.

Laser ultrasonic (LU) technology

Nondestructive testing method that uses a pulsed laser to generate 
ultrasonic waves and detects the reflection, scattering, and attenuation 
of those waves to describe the characteristics of defects [13]. The laser’s 
non-contact focus on small objects with intricate shapes solves the issue 
of limited operating space. The laser energy of LU can be kept at a low 
level to guarantee lossless thermoelastic activity that makes it fitting for 
break identification for starters applied laser ultrasonic nondestructive 
testing to the location of broken teeth, and his group developed a bunch 
of laser ultrasonic testing frameworks that can be utilized to distinguish 
human teeth. Using a three-dimensional finite element model, they 
confirmed the viability of using LU testing to detect cracked teeth and 
measured the depth of cracks involving the enamel layer on the labial 
surface of two anterior teeth. However, the tooth’s hard tissue is a complex 
system with unique optical properties. Establishing a comprehensive 
LU detection system for cracked teeth remains challenging. When 
using the LU detection system, we should also be aware of how the 
laser affects the hard tissue, dental pulp, and periodontal tissue of the 
teeth [14]. It has been brought up that a few patients might feel torment 
while finding broke teeth with a semiconductor laser of 810 nm, and the 
aggravation of individual patients can keep going briefly regardless of 
there is no proof that the mash irritation of individual teeth following 
quite a while is straightforwardly connected with laser illumination. 
Furthermore, laser illumination can likewise make underlying harm 
tooth-hard tissue. Simultaneously, whether the vibration of tooth hard 
tissue brought about by light will stretch out the break range should be 
additionally confirmed.
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Optical polarization imaging system 

Constructed on the basis of the optical birefringence characteristics 
of the tooth surface, an optical polarization imaging system was utilized 
to identify the teeth with cracks that had been removed [15]. Although 
the detection results are not entirely consistent with the actual depth 
of the tissue section, the results demonstrate that the system is able to 
initially detect cracks.

Conclusion 
The techniques that can be utilized for nondestructive and 

quantitative discovery of breaks could similarly apply to broke tooth. 
What’s more, the unique physical and compound properties of the 
tooth can likewise be considered as the course of location. However, 
the unique characteristics of teeth, the multilayered structure of dental 
hard tissue, the non-solid structure of dentin, and the limited space and 
time available for a clinical operation have made detection extremely 
challenging. In addition, research should take into account questions 
such as whether routine non-destructive testing is truly non-destructive 
to teeth, whether the detection will affect the health of the pulp, whether 
it restricts or affects periodontal tissue, and whether testing causes 
cracks to deepen. Therefore, when it is actually used in clinical settings, 
it should be used with caution after attempting to detect cracks in vitro.
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