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Introduction. The use of the LVI index in the daily practice of an orthopedic 

doctor for rapid diagnostics to determine the height of the bite at the end of 

orthopedic treatment would significantly facilitate the procedure for determining the 

final interalveolar height without using the lateral TRG. This will allow you to 

predict the possibilities of orthopedic treatment in advance, especially if the patient 

is going to have a stage of rational prosthetics. 

This is a vertical index that refers to the reconstructive bite, that is, the height 

of the bite that we plan to get as a result of treatment. 

In 1983, Dr. Kh. Shimbachi, examining toothless jaws (400 skulls), determined 

the optimal vertical size between the deepest point of the vestibule of the oral cavity 

of the upper jaw and the point of attachment of the gums on the lower jaw along the 

midline. This number was 36 mm. 

A little later, thanks to research conducted at the Institute of Aesthetic Dentistry 

in Las Vegas (Las Vegas Institute), a mathematical dependence of the vertical index 

on the width of the upper central incisors was obtained. The width of the central 

incisors changes less over the course of a person's life than their length. Therefore, 

using this measurement gives the most objective results. The calculation of the LVI 

(Shimbachi) index is based on the "golden ratio"rule. The golden ratio is the ratio of 
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two quantities a and b, in which the larger quantity refers to the smaller one as the 

sum of the quantities to the larger one, that is, a/b=(a+b)/a if a> b. The golden ratio 

is usually indicated by a capital Greek letter, in honor of the ancient Greek sculptor-

architect Phidias and is equal to 1.6180339887498948482, but it is rounded to 1.618. 

The ratio of the width and length of the upper central incisor is based on the value of 

1.29 or 77.5% (average between 75 and 80%), and also the ideal ratio of the length 

of the incisor 2.1. to the inter-zenith by distance. For example, if the width of the 

upper central incisor is 8 mm, the ideal length should be 10.5 mm and the LVI index 

should be 17 mm (the distance between the necks of the upper and lower central 

incisors). This value is the starting point for determining the vertical bite component. 

Thus, knowing the width of the central incisors, you can determine their ideal length 

and vertical index, that is, the height of the bite. The table below shows the 

dependence of the length and LVI index on the width of the central incisors. 

Dependence of tooth length 2.1. and inter-zenith distance on tooth width 2.1. 

(All figures in the table are rounded to 0.25 mm for convenience). 

 pic. Definition of LVI index (Shimbachi) 

Incisor width, mm Ideal length, mm LVI index 

7 9 14,5 

8 10,5 17 

8,5 11 17,75 

9 11,5 18,5 

9,5 12,25 20 

10 13 21 

10,5 13,5 22 
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As a rule, the LVI index and the method based on determining the position of 

physiological rest coincide. However, not all doctors recognize the reliability of the 

LVI index. 

There are other different methods for determining the height of the bite. 

Materials and methods 

Hardware diagnostic methods (TRG, computed tomography) are aimed at an 

accurate assessment of the state of the dentoalveolar system. Thanks to the results of 

these methods, dental specialists can identify pathologies and develop the most 

effective treatment system for the patient individually. 

Results 

Determination of the degree of increase in bite height according to TRG data 

The term “telerentgenography "comes from the Greek word "tele", which 

means”far, far away". This method of investigation is based on increasing the 

distance from the tube of the device to the X-ray film, which makes it possible to 

obtain an image that best corresponds to the actual dimensions and ratios of bone 

structures. It is worth noting that an important advantage of TRG is the reflection of 

the contours of the soft tissues of the face, which has found its application in 

cephalometric analysis methods. Thus, the main issue of obtaining a 

telerentgenogram was calculating the distance from the tube to the object. At the 

moment, the generally accepted distance (according to Doroshenko) is 2 meters 65 

centimeters. 

The classic method of getting a snapshot consists of 4 stages: 

*the profile of the soft tissues of the face is contoured with a radiopaque 

substance (barium paste) along the line where the mid-medial plane of the head 

passes; 

• the patient's head is fixed in a cephalostat. This is done by two special ear 

holders (ear olives) that are inserted into the external ear canal. It is necessary to 

monitor the coincidence of the Frankfurt horizontal with the horizontal plane (the 

cephalostat tangents are placed on the lower edge of the eye socket and set at the 

same level with the ear olives). Parallelism of the sagittal plane of the skull and the 

cassette is also monitored. 

*centering the X-ray beam according to the selected reference point; 
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*shooting, at this stage the exposure time is selected, it depends on the following 

factors: the resolution of the device, the age of the patient. 

TRG is an informative diagnostic method in which the doctor receives a detailed 

image of the skull in different projections. The study provides an opportunity to 

assess the condition of soft tissues. It is indispensable for an orthopedic surgeon who 

develops a bite correction scheme for the patient.  

The procedure is safe, as the patient receives a minimum dose of radiation that 

does not go beyond the norm. This allows for repeated diagnostics. Shooting is 

performed in different projections. For example, orthopedic treatment often requires 

a frontal and lateral image. 

Also, a side telerentgenogram image can be obtained from CT by selecting the 

sagittal plane, many modern programs allow this to be done. According to the results 

of the study, CT diagnostic capabilities fully satisfy dentists of all specialties. 

Computed tomography. This diagnostic method is characterized by the most 

accurate results and high information content. CT allows you to get a three-

dimensional image that shows the entire dentoalveolar system. Due to the high level 

of detail and close-to-real scaling, the doctor will see all existing pathologies, which 

will have a positive impact on subsequent treatment. 
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Diagnostics is performed by means of a special device – a computed tomograph 

that works on the basis of special software. The average time of the procedure does 

not exceed 20 seconds – this time the patient should be in a immobilized state. 

Special sensors integrated in the device can take up to two hundred images in 

different projections. The computer uses a 3D program that generates the final result. 

CT is the most informative method, so the method is indicated both in 

orthopedic treatment and implantation, and in the treatment of periodontal 

pathologies. Also, computed tomography is prescribed before complex surgical 

operations. 

Conclusion: Determining the optimal bite height is one of the most important 

and urgent problems of both orthopedics and dentistry in general. At the moment, 

several methods are known for determining the height of the bite. One of them is 

anatomical and physiological. The method is easy to use, it does not require any 

additional devices, but it is subjective, since the doctor has to focus on the soft tissues 

of the face, on the patient's sensations and the individual degree of relaxation of the 

masticatory muscles. The next method is to determine the bite height using the LVI 

index (Shimbachi). Cephalometric analysis of telerentgenograms (TRG) of the skull 

in the lateral projection is used in orthopedics for a deeper understanding of the 

patient's CSD anatomy. This analysis allows us to assess the size and position of the 

jaws relative to each other and the skull bones as a whole, which is necessary for 

planning orthopedic treatment. Cephalometric analysis is not directly intended and 

does not provide for calculating the bite height. However, since many methods of 
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cephalometric analysis contain more or less direct or indirect information about the 

bite height, this possibility is feasible. With the help of techniques, it is possible to 

determine the optimal bite height, and in the course of treatment it is possible to 

achieve good results. 
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