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Abstract
The purpose of this review is to analyze two different
type of growth index and their use in orthodontic
practice.
Introduction:
CVM index and MPM index are the most used in order
to take advantage from pubertal growth spurt in the
orthopedic and orthodontic treatment.
Material and Method: For this review scientific articles
published in data-base among which Pubmed,
EMBASE, Medline, DynaMed Plus and Cochrane
Library have been taken into account. No restriction of
languages or time is been set.
Discussion: The MP3 and CVM method are positively
correlated, which suggests that either of them can be
used with the same confidence in assessing the
skeletal maturity.
Conclusion: The evaluation of growth spurt is most
important to performing orthodontic treatment in
growing patient. Relying upon maturational stages of
cervical vertebrae for assessing the skeletal age may
be advantageous over MP3, thus eliminating the need
for an additional radiograph.

Introduction
Frequently it is important to establish the stage of
maturation and development in patient who needed of
an orthodontic treatment in order to decide the better
option in a specific period. Indeed some type of
orthodontic treatments have better results if their
application is close the pubertal growth spurt [1-2].
Chronological age is not considered a reliable method
to determine the biological maturity, so other indicators
are been suggested to asses the development stage
[6-7].
Several indices have been proposed to identify the
skeletal maturation phases [1-3]; the Cervical
Vertebral Index (CVM) and third Middle Phalanx
Maturation (MPM) index are the mostly used
especially in orthodontic; CVM and MPM are
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radiography-based indices.
There are many studies about the comparison of these
two indices; but only few studies [4-5] have specifically
been focused on the correlations between the middle
phalanx maturation (MPM) of the third finger and the
cervical vertebral maturation(CVM).
The MPM method is based on a carpal radiograph and
it evaluate the skeletal changes that occur in the hand
and wrist region, including the gradual appearance of
carpal bones and changes in fusions among
epiphyses and diaphyses of the phalanges[8]. This
kind of radiograph it is not included in the orthodontic
documentation, therefore it represents an additional
x-ray exposure for the patient.
The interest in the growth and variation of the cervical
vertebrae starts in the early 1900s, when Todd, Pyle
and then Lanier began to evaluate their size and form
changes.
Indeed cervical vertebrae are in continuing changed
during the development.
Lamparsky, of Pittsburg University, developed a
system to classifying the different stage of maturation,
in relation to the radiograph of wrist. Other author such
as Hasser, Farman, Sanchez and Szyska developed a
more precise index based on the variation of the
second, third and fourth cervical vertebrae.
In 2002 Franchi, Baccetti and McNamara proposed an
improved approach to evaluating the maturation of
cervical vertebrae (CVM).
The characteristics of an ideal radiographic index are
I. Biological validity in describing skeletal maturity;
II. It must be effective in detecting mandibular growth
spurt;
III. It may not require further X-ray exposure
Human growth is influenced by many different factors:
genetic, epigenetic, social and behavioral.
The studies that have analyzed the relationship
between these two methods [8] generally reporting a
high degree of correlation.
Middle phalanx maturation (MPM) method
The MPM method includes 6 stages. Definitions of the
stages were based on previous descriptions by
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Fishman [4], Hagg and Taranger [9], Rajagopal and
Kansal [12].
MPS1:
When the epiphysis is smallest than the metaphysis,
or it is as wide as metaphysis, but with both tapered
and rounded lateral borders. Epiphysis and
metaphysis are not fused. This stage described to be
attained more than 1 year before the onset of the
pubertal growth spurt.
MPS2:
When the epiphysis is at least as wide as the
metaphysis with sides increasing thickness. This is the
stage 1 year before pubertal growth spurt.
MPS3
When the epiphysis is either as wide as or wider than
the metaphysis (5) with lateral sides showing an initial
capping toward the metaphysis. Epiphysis and
metaphysis are not fused. This stage coincides with
pubertal growth spurt.
MPS4
When the epiphysis begins to fuse with the
metaphysis; although contour of the epyphysis is still
clearly recognizable. This stage identify an overstep of
pubertal growth spurt, indeed the curve of growth is in
deceleration.
MPS5
When the epiphysis is mostly, but not completely
fused with the metaphysis, and the distal contour of
epiphysis begins to be less clearly recognizable. The
pubertal growth spurt in this stage is at the end.
MPS6
When the epiphysis totally fused with the metaphysis,
and the distal contour of epiphysis is not recognizable.
In this stage the pubertal growth spurt is at the end.
Cervical vertebral maturation method
This method comprises 6 stages.
CS1
When the lower borders of the second, third, and
fourth vertebrae (C2, C3, and C4) are flat, and the
bodies of C3 and C4 are trapezoid in shape. This
stage is about 2 years before pubertal growth spurt.
CS2
When the lower border of C2 is concave and the
bodies of C3 and C4 are trapezoid. This state has
been reported to be attainder 1 year before growth
spurt.
CS3

and the body of C3 and C4 are either trapezoid or
rectangular horizontal. This stage coincides with
pubertal growth spurt.
CS4
When the lower borders of C2 and C4 have
concavities, and the bodies of both C3 and C4 are
rectangular horizontal. This stage has been described
to be attained at coincidence of the pubertal growth
spurt, but after the peak height velocity, that is, during
the deceleration curve of growth.
CS5
When the lower borders of C2 and C4 have
concavities, and at least one or both of the bodies of
C3 and C4 is square. This stage has been reported to
occur 1 year after growth spurt.
CS6
When the lower borders of C2 and C4 have
concavities, and one or both bodies of C3 and C4 are
rectangular vertical. Growth spurt happened 2 years
before.

Material and method
To realize this review, a systematic research in
literature has been performed with no language or
time restriction. In order to identify relevant studies in
data base such as Pubmed, EMBASE, Medline,
DynaMed Plus, Cochrane Library and Web of Science.
Keyword used were "cervical vertebrae index", "
skeletal maturation", "middle phalanx maturation" and
"pubertal growth spurt".
Studies with samples made by illness patients,
abstracts, opinion articles, commentaries and
editorials has been removed. Initial research
comprising more than 150 articles, at the and only 20
articles are been selected.

Discussion
In a comparative study [13] Perinetti found a
diagnostic agreement between the different stages of
maturation of the middle phalanx of the third finger and
the cervical vertebral on a population of Caucasic
growing subjects.
CVM method has been correlate to biomarkers of
growth and at the same time with statural growth and
mandibular growth spurt [14-3]. The CMV validity is
confirmed by a randomized clinical trial concerning the
functional treatment of growing patient [17]. In the

When lower border of C2 and C3 have concavities,
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same way, many studies confirm the correlation
between MPM method and statural or mandibular
growth.

eliminating the need for an additional radiograph, but it
is possible to integrate the data with MPM method if it
is necessary.

In order to establish the better time for orthodontic
treatment must be made prevision pubertal growth
spurt; in this way it is possible to have the maximum
skeletal effect in less time of treatment.
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