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RAPIDCEPH: A NEW DEVICE FOR ORTHODONTIC
SKELETO-DENTAL ASSESSMENT

MOHAMMED TAHER BUKHARY

ABSTRACT

The manual method is the gold standard in cephalometric analysis and will remain the method
of teaching the cephalometric analysis for dental student to build strong basic knowledge. This study
aimed to introduce the Rapidceph as a newly invented tool and illustrate its use in the assessment of
skeleto-dental relationship. The procedure needed for the new method are; Rapidceph, cephalometric
radiograph, hand tracing of the skeleton-dental structures. For a direct assessment from cephalo-
metric radiograph, an x-ray viewer is needed for illumination. Rapidceph is a simple, single device
that combines several tools put together in one. It allows angular and linear measurements of skele-
to-dental structures within the range of 0.5 from cephalometric tracing. In addition to dental model
measurements of overjet and overbite, assessment of arch symmetry and visualization of arch form is
also possible. The Rapidceph can facilitate teaching and the work of dental students and researchers
interested in studying malocclusions and measuring skeleto-dental relationships. It helpsin measuring
skeleto-dental relationships to study and diagnose malocclusion and assess in treatment planning.
It helps in comparing changes after treatment and compares skeleto-dental relationships between

different populations.
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INTRODUCTION

Thousands of patients had orthodontic appliances
fixed on their teeth all over the world every day. Teeth
movement is directed to achieve the best possible
harmonious relations between the different skeletal,
dental and soft tissue craniofacial structures.! The skele-
to-dental relationship must be assessed carefully before
the start of any orthodontic treatment.? Radiographic
images of the craniofacial structures were introduced
and standardized in 1931.2 The skeleto-dental struc-
tures were hand traced, anatomical landmarks were
located and linear and angular measurements were
recorded between the anatomical landmarks.*®* Good
knowledge of craniofacial anatomy is required to trace
and locate the anatomical landmarks to avoid errors in
landmarks identifications.®® The measurements were
interpreted for diagnosis, treatment planning, and eval-
uation of treatment results.?® Cephalometric tracing
is achieved by manual and or computerized method,
the manual method is considered the gold standard
in the cephalometric analysis.!®!! For a long time, the
manual tracing and measurements were the method
used in dental education and clinical practice®!2, and
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it will still be the method of teaching in dental schools
and colleges to help the students to build strong basic
knowledge.'? The continuous advancements in comput-
erized dental radiology resulted in the development of
different methods ofimaging the craniofacial structures
that eliminate the need for radiographic films and the
developing solutions'®!*, and at the same time more
development in the softwares to perform cephalo-
metric tracings, measurements, and analysis.’*!® At
present, the swift movement towards computerization
is matched with changes in the dental education, but
not in every aspect of teaching. The manual method
of teaching in cephalometric analysis is not changed
and printed copies from the computerized digital im-
ages are distributed to the students and measurement
were taken manually.!2 Several researchers have com-
pared the computerized cephalometric measurements
against the manual method in anatomical landmarks
identification, accuracy, and superiority in diagnosis
or prediction.!®* The results were controversial, but
there was an agreement that the computerized method
has the advantage of speed in storing and processing
the data'***3¢ but was not superior in landmark identi-
fications, diagnosis, or prediction.®12%335 Even with the
movement toward computerized digital radiography,
teaching the basics in dental institutions still rely on
the old method, the gold standard, using ruler and
protractors to build the strong basic knowledge before
going to the computerized methods. The Rapidceph is
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a new invention of the author, a device that combines
several devices in one, aimed to replace ruler and pro-
tractorin the assessment of skeleto-dental relationship.

MATERIALS AND METHODS

The materials needed are Rapidceph, cephalomet-
ric radiograph, hand tracing of the skeleton-dental
structures, an x-ray viewer for direct assessment of
the cephalometricradiograph. The Rapidceph is briefly
described below. For more detailed description see the
US patent number 8,209,876 B2 “Device and method
for measuring the skeletal dental relationship”. Date of
patentisJuly 3,2012. Theinventoris Mohammed Taher
Bukhary and the Assigneeis King Saud University. The
Rapidcephis a deviceinvented by the author to measure
the skeleto-dental relationships. It combines several
instruments in one device. It contains two protractors,
dental arch symmetry and three rulers (Figure 1). This
innovation is built on the theory of zero point, where all
measurements are related to zero point. The zero point
of this device is located on the upper right corner, the
two identical protractors are superimposed on the zero
point. It measures the anteroposterior position of the
maxilla, the anteroposterior position of the mandible
and the anteroposterior relationship of the skeletal
bases. It also measures the angulation of the maxillary
incisor to the maxillary plane and the angulation of
the mandibular incisor to the mandibular plane. The
linear measurements of the skeleto-dental structures
are measured by the ruler. The overjet is the horizon-
tal distance between the upper incisor and the lower
incisor, whereas, the overbite is the vertical distance
between the upper incisor and the lower incisor. The
symmetric meter located on the lower right corner of
the Rapidceph is for the assessment of the symmetry
of the maxillary and mandibular dental arches and
visualize the arch form.

Step by step skeleto-dental assessment:

The anteroposterior relationship of the skeletal
bases is measured by superimposing the top zero line
to the line of the anterior cranial base registering the
zero point at the anatomical N point. The normal an-
teroposterior position of the maxilla measured at the
anatomical point A is between 80° and 82°. Whereas,
the normal anteroposterior position of the mandible
measured at the anatomical point B is between 78°
and 80°. The normal anteroposterior position of the
maxilla to the mandible is between 2° and 4°. Figure 2
show the application of the Rapidceph for direct mea-
surement from the Cephalometric radiographs. The
vertical relationship of the skeletal bases is measured
by superimposing the right zero line to the line of the
maxillary base and moving the Rapidceph side to side
to measure the vertical relation of the mandible to the
maxilla (Figure 3). The normal vertical relation of the

mandible to the maxilla is between 23° and 30°.

The angulation ofthe maxillary incisor is measured
by superimposing the top zero line to the maxillary
plane. The normal angulation of the maxillary incisor
to the maxillary plane is between 105° and 115°. On the
other hand, the angulation of the mandibular incisor is
measured by superimposing the right zero line to the
mandibular plane FFigure 4. The normal angulation
of the mandibular incisor to the mandibular plane is
between 85° and 95°.

The linear measurements of the skeleto-dental
structures are measured by the ruler. The overjet is
the horizontal distance between the upper incisor and
the lower incisor, whereas, the overbite is the vertical
distance between the upper incisor and the lower inci-
sor. The normal values of the overjet and overbite are
2mm. The overjet and overbite are measured by the
two small rulers on the top right corner of the Rapid-
ceph. The 15mm ruler on the lower right side of the
Rapidceph is used for any linear measurements of the
skeleto-dental structures.

The symmetric meter on the located on the lower
right corner of the Rapidceph is for the assessment of
the symmetry of the maxillary and mandibular dental
arches and visualize the arch form Figure 5. The midline
is presented as an extension of the right zero line at
40mm from the right side of the Rapidceph. The right
and left symmetry of the dental arch is assessed by the
lines extended at 2° interval from the zero point. The
vertical symmetry of the dental arch is assessed by
the vertical lines extended at 10mm interval from the
zeros point of the 15mm ruler. The U-shape structure
help to assess and visualize the arch form for archwire
selection during orthodontic treatment.

RESULTS

The application of the Rapidceph for the assessment
of skeleto-dental relationshipsisillustrated. Rapidceph
is a simple tool for the assessment of skeleto-dental
relationships. Rapidceph is a combination of several
tools put together in one tool for the assessment of skel-
eto-dental relationships. Accuracy is within the range
of £0.5 for angular measurements and of £0.5mm for
linear measurements. It allows the measurements of
any selected structures in anteroposterior and vertical
dimensions such as the anteroposterior position and
relation of the maxilla, mandible and anterior teeth,
the vertical relation of the mandible to the maxilla. In
addition, the Radipceph allows the measurements of
overjet and overbite from the dental model, assessment
of dental arch symmetry and visualize the arch form
for archwire selection during treatment.
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Fig 6: Lower incisor angulation measurements

Fig 3: Anteroposterior measurements of maxilla and
mandible
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DISCUSSION

The manual method for teaching the cephalometric
analysis is the gold standard in most dental schools,
and will remain as signaled by Silva et al.!? If this is
true, the manual method will keep the same position
and privilege even with development of computerized
methods. It was pointed by Silva et al!? that printed
copies of the digital images are distributed to the stu-
dents for manual tracing during the teaching classes.
It does not matter how advanced the method of taking
and processing digital images become, the printed
copies are used for manual analysis. It can be said
that the computerized craniofacial digital imaging
just replaced the radiographic films to printed copies.
This is not to deny the massive information provided
by 2-D or 3-D images. The Rapidceph is an invented
device for the manual assessment of skeleto-dental
relationships. It was invented to eliminate the need
for the use of different instruments such as ruler,
protractor, and the compass during the teaching of
cephalometric analysis to the dental students. The use
one device should help for more discipline and control
of the class during the course of teaching. The manual
method of cephalometric analysis is considered the
gold standard that requires good basic knowledge in
craniofacial anatomy to recognize, identify and locate
the anatomical landmarks and then take the necessary
measurements. Absolute attention and devotion to the
learning process are required from the students and
any disturbance or impediment can lead to improper
learning. During the session of cephalometric teaching,
attention is usually disturbed by other students trying
to find the missing ruler or protractor leading to some
kind of distraction, and if this happened in every table
itwilllead to misconducting of the knowledge. It was an
idea to find a device that contains all a student needs
to perform the cephalometric exercise in one device
and later tried on transparent paper and finished in
patented device. The Rapidceph is one piece device
almost the size of the cephalometric film or A4 paper,
simple, handy and performs all the needed measure-
ments for skeleto-dental analysis. Hoping it will find
acceptance in the world of orthodontics and a place in
the cephalometric teaching and dental education. It
can be used as a research tool to compare with other
methods of manual analysis or computerized methods.
More research is needed to evaluate the reliability and
validity of the Rapidceph.

CONCLUSION

The Rapidceph can facilitate the process of teach-
ing and the work of the dental students, dentists,
orthodontist and researchers interested in studying
dental malocclusions and measure the skeleto-dental
relationships of the human craniofacial structures.

REFERENCES

1  Proffit W, Fields H, Sarver D. Contemporary orthodontics. 5th
Edition; 2013 Mosby Elsevier Inc Steiner CC. Cephalometric for
youand me. Am J Orthod Dentofacial Orthop. 1953; 30:729-755.

2  Broadbent B.H. A new X-ray technique and its application to
orthodontics, Angle Orthod., 1931; 1:45-66.

3  ThurzoA,JavorkaV,Stanko P, LysydJ, Suchancova B, Lehotska
V.Digital and manual cephalometric analysis. Bratisl Lek Listy.
2010; 111:97-100.

4  Caufield P. Tracing technique and identification of landmarks.
Chap 4; PP 45-51. Radiographic cephalometry from basic to 3-D
imaging, Edited by A. Jacobson, R Jacobson, 2nd Edition, 2006
Quintessence publishing Co. Inc.

5 Baumrind S, Frantz R C. The reliability of head film measure-
ments 1. Landmark identification. Am J Orthod Dentofacial
Orthop 1971; 60:111-127.

6  Trpkova B, Major P, Prasad N, Nebbe B. Cephalometric land-
mark identification and reproducibility: A meta-analysis. Am
J Orthod Dentofac Orthop 1997; 112:165-170.

7 ChenYd,Chen SK, YaoJC, Chang HF. The effects of differences
in landmark identification on the cephalometric measurements
in traditional versus digitized cephalometry. Angle Orthod.
2004; 74:155-161.

8  Ricketts RM. Planning treatment on the basis of the facial pat-
tern and an estimate of its growth. Angle Orthodontist, 1957,
27:14037.

9  Mahto RK, Kharbanda OP, Duggal R, Sardana HK. A com-
parison of cephalometric measurements obtained from two
computerized cephalometric softwares with manual tracings.
Journal of Indian Orthodontic Society, 2016; 50:162-170

10 Heil A, Gonzalez EL, Hilgenfeld T, Kickingereder P, Bendszus
M, Heiland S, Ozga A, Sommer A, Lux C, Zingler S. Lateral
cephalometric analysis for treatment planning in orthodontics
based on MRI compared with radiographs: A feasibility study in
children and adolescents. PLOS ONE | https://doi.org/10.1371/
journal.pone.0174524 March 23, 2017 1/ 14.

11 Silva JM, Castilho JC, Matsui RH, Matsui MY, Gomes MF.
Comparative study between conventional and digital radiogra-
phy in cephalometric analysis. Health Sci Inst., 2011; 29:19-22

12 Power G, Breckon J, Sherriff M, McDonald F. Dolphin Imaging
Software: an analysis of the accuracy of cephalometric digitiza-
tion and orthognathic prediction. Int J Oral Maxillofac Surg.
2005; 34:619-626.

13 MecClure S, Ferreira A. Advantages and accuracy of digital
versus film based cephalometry. Chap 5; PP 53-61 Radiographic
cephalometry from basic to 3-D imaging, Edited by A. Jacobson,
R Jacobson, 2nd Edition, 2006 Quintessence publishing Co. Inc.

14 OlszewskiR, G. Cosnard, B. Macq, P. Mahy, and H. Reychler. 3D
CTibased cephalometric analysis: 3D cephalometric theoretical
concept and software. Neuroradiology, 2006; 48:8531862.

15 Paixdo MB, Sobral MC, Vogel CJ, Araujo TM. Comparative
study between manual and digital cephalometric tracing using
Dolphin Imaging software with lateral radiographs. Dental
Press J Orthod., 2010; 15:123-130.

16 Bruntz LQ, Palomo JM, Baden S, Hans MG. A comparison of
scanned lateral cephalograms with corresponding original ra-
diographs. Am J Orthod Dentofacial Orthop. 2006; 130:340-348

17 Collins J, Shah A, McCarthy C, Sandler J. Comparison of
measurements from photographed lateral cephalograms and
scanned cephalograms. Am J Orthod Dentofacial Orthop. 2007;
132:830-833

18 Celik E, Polat-Ozsoy O, Toygar Memikoglu TU. Comparison of

Pakistan Oral & Dental Journal Vol 38, No. 3 (July-September 2018)

302



Rapidceph: a new device

19

20

21

22

23

24

25

26

27

cephalometric measurements with digital versus conventional
cephalometric analysis. Eur J Orthod. 2009; 31:241-246

Agarwal N, Bagga DK, Sharma P. A comparative study of ceph-
alometric measurements with digital versus manual methods.
J Indian Orthod Soc 2011; 45:84-90.

Tanwani HB, Potnis SS ,Baralay SS ,Patil SS. Comparison of
conventional and digital cephalometric analysis: A Pilot Study.
Journal of Dental and Allied Sciences, 2014; 2:80-84

Lalakiya H, Baswaraj D, Agrawal C, Patel U, Ramani A, Patel
V, Chaudhary S. The comparison of computer aided digital
cephalometric radiograph with manual tracing. International
Journal of Advanced Research, 2016; 4: 621-626.

Kamath MK, Arun AV. Comparison of cephalometric readings
between manual tracing and digital software tracing: A pilot
study. International Journal of Orthodontic Rehabilitation,
2016: 7:135-138.

Ongkosuwito EM, Katsaros C, Hof MAV, Bodegom JC, Kui-
jpers-Jagtman AM. The reproducibility of cephalometric mea-
surements: a comparison of analogue and digital methods. Eur
J Orthod 2002; 24:655-665

Kazandjian S, Kiliaridis S, Mavropoulos A. Validity and reliabil-
ity of a new edge-based computerized method for identification
of cephalometric landmarks. Angle Orthod. 2006; 76:619-624.

SayinsuK, Isik F, Trayali G, Arun T. An evaluation of the errors
in cephalometric measurements on scanned cephalometric im-
ages and conventional tracings. Eur J Orthod. 2007;29:105-108

Tanikawa C, Yagi M, Takada K. Automated cephalometry:
system performance reliability using landmark-dependent
criteria. Angle Orthod. 2009; 79:1037-1046.

AlBarakati SF, KS Kula, AA Ghoneima. The reliability and
reproducibility of cephalometric measurements: a comparison
of conventional and digital methods. Dentomaxillofac. Radiol.
2012; 41:11-15.

28

29

30

31

32

33

34

35

Santoro M, Jarjoura K, Cangialosi TJ. Accuracy of digital
and analogue cephalometric measurements assessed with the
sandwich technique. Am J Orthod Dentofacial Orthop. 2006;
129:345-51

Anbiaee N, Mohassel AR, Imanimoghaddam M, Moazzami
SM. A comparison of the accuracy of digital and conventional
radiography in the diagnosis of recurrent caries. J Contemp
Dent Pract. 2010; 11:25-32.

Murali RV, Sukumar MR, Tajir TF, Rajalingam S. Compara-
tive study of manual cephalometric tracing and computerized
cephalometrictracingin digital lateral cephalogram for accuracy
and reliability of landmarks. Indian J Multidiscip Dent., 2011;
1:126-134.

Huja SS, Grubaugh EL, Rummel AM, Fields HW, Beck FM.
Comparison ofhand traced and Computerized superimpositions.
Angle Orthod. 2009;79:428-435

Ahmed M, Shaikh A, Fida M. Diagnostic performance of various
cephalometric parameters for the assessment of vertical growth
pattern. Dental Press J Orthod. 2016; 21:41-49

Uysal T, Baysal A, Yagci A. Evaluation of speed, repeatability,
and reproducibility of digital radiography with manual versus
computer-assisted cephalometric analyses. Eur J Orthod. 2009;
31:523-528.

Chen SK, Chen YJ, Yao CC, Chang HF. Enhanced speed and
precision of measurement in a computer-assisted digital ceph-
alometric analysis system. Angle Orthod. 2004; 74:501-507.

Forsyth DB, Shaw WC, Richmond S. Digital imaging of ceph-
alometric radiography: advantages and limitations of digital
imaging. Angle Orthod. 1996; 66:37-42.

Pakistan Oral & Dental Journal Vol 38, No. 3 (July-September 2018)

303



