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Abstract
The authors offer the possibility of free download of three computer programs (Ebrí indexes) two new ones that are added to the existing
one and that automatically give us the diagnoses of bone age and prediction of the adult height of children from 0.5 to 20 years, 0.5 to 4
years, by introducing measures of carpal and metacarpophalangeal bones with the digital mouse or a nonius on the physical radiograph,
along with the size of the child and the parents. And the third program, introducing measures of bones of the tarsus for children from
newly borns to four years. These programs can be downloaded free, from the website of the Illustrious College of Physicians of Zaragoza
(Spain) www.comz.org. Once on the page, look for the banner: “Bone Maturation”, and click on it.
Throughout the exposition of this article we recall the research of the authors, over more than forty years that has led to these programs.
The pediatrician can also consult the guide that explains how to use these methods, handling the digital mouse, and how to perform the
measurements on the digital radiographs stored on the Intranet Network of Insalud.
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Introduction
In this special article we briefly recall some concepts of the importance for the pediatrician of the study of bone maturation in
children, and various contributions, publications, made in this regard by the authors to date. This possibility is informed in this
article about the possibility of free download, on the website of the Zaragoza School of Medicine www.comz.org
Once on the page, click on the banner: “Maturation Bone”. There, the new computer programs will be found, for the calculation of
bone age, by the Ebrí methods, specifically for children from 0.5 years to 4 years in the carpal / metacarpophalangeal region and
from birth to 4 years in the tarsal region. These programs are added to the existing one for children from 0.5 to 20 years, that the
authors sent by email to the pediatricians who requested it after the publication by Annals of the method of calculation Ebrí, which
also allowed the estimation of the size prediction of the child [1].
We carried out a brief analysis of the importance for the pediatrician of the calculation of the bone age, as well as the research of
the authors in this field up to the creation of these computer programs that greatly facilitate this work.
Bone maturation for Martí Henneberg is the best general indicator of biological development available in the human species. Bone
age expresses this process of maturation, requiring simple radiological studies to determine, with the left hand radiography in the
opinion of most of the authors, the preferred anatomical region [2].
The evaluation of the individual’s growth and the determination of the most intense periods that occur during maturation provide
important clinical information for the interdisciplinary diagnosis, especially for the pediatric endocrinologist, to control the
normal growth of the child. Of interest is the calculation of bone age not only for the pediatrician, but also for sports medicine in
order to avoid the negative influences of excessive training on the growth and maturity of children and young people. It is also of
interest in forensic medicine, when they analyze severely damaged human remains, presumably belonging to children or young
people. All these considerations have been accredited by several authors, among them, Ebrí Torné, et al., Eiben OG et al., [3-6].
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Bone age also provides a basis for predicting height and for following the child’s development after treatment in that direction. It is
also of interest to the parents themselves who want to know the future height of their children [7,8].
Morphological and numerical methods can be used to calculate bone age. Ebrí Torné B, for more than 40 years has investigated
in different anatomical regions [9]. In a recent publication, he reviewed historically the main methods of calculating bone age and
predicting adult height in the hand and tarsal regions, including his own studies [10].The methods proposed by Ebrí Torné B to
study bone age in the carpus and tarsus were applied in a large cross-sectional study of 5,225 healthy children by the carpal IVO
(bone valuation index) method and in 540 normal children and 96 fetuses, cross-sectional study, by the Tarsian IVO method.
All these contributions were published for several years [11-17]. Recently, Ebrí Torné B and Ebrí Verde I, studied a longitudinal
series of normal children to calculate the bone age and prediction of adult height, using three ossificative indexes: IC (carpal), IMF
(metacarpophalangeal) and ICMF (Carpo-metacarpophalangeal). These indices are the result of the sum of the maximum diameters
of the nuclei of each region studied, measured in mm [1,18,19]. The measurements can be made on the physical radiography with
a nonius, as was done by the authors, or on digital radiography with the digital mouse (left hand Rx in dorsopalmar projection)
downloaded from the Sanitary Intranet Network.
The longitudinal series studied came from the Aragonese Anthropometric General Survey “Andrea Prader Somatometric and
Radiological”, promoted by the Endocrinology Unit of the Miguel Servet University Hospital of Zaragoza [20].
The computer program based on these indexes and adapted to the Andrea Prader General Casuistry, from 0.5 to 20 years was sent
to the pediatricians who requested it. As of 2015, this program could be downloaded directly from the website of the Illustrious
College of Physicians of Zaragoza. This methodology can be applied by the pediatrician in your daily practice, being able to use it
manually with a pocket calculator or through a software program. The program automatically gives us the diagnosis of bone age
and size prediction, when it is entered in the computer column downloaded on the computer, the date of birth of the child, the
measurements of each bone, its size and that of the parents, coincident in date with the Rx.
Although there is concordance of our indexes with the main methods of studying bone age: the methods of Greulich-Pyle (GP)
and Tanner, our numerical method has an advantage over the morphological of Greulich, since it relativizes the asynchronies and
the own subjectivity of the doctor when choosing the most similar Rx of the American Atlas with respect to that of the child under
study [21]. And with respect to Tanner, it saves the sometimes difficult interpretations that occur in the last stages when giving the
scores, among other points [22, 23].
In 2012, Ebrí Torné B and Ebrí Verde I, carried out a comparative study between the Ebrí bone ages and those obtained by GP and
Tanner W2 (TW2), reaching the conclusion that in GP girls it overestimates up to six months with respect to the bony age Ebrí
carpal (EOIC), five months with respect to bone age Metacarpophalangeal Ebrí (EOIMF) and six and a half months with respect to
bone age Ebrí carpo metacarpofalángica (EOICMF) [24]. TW2 in girls, also overestimates up to four months with respect to EOIC,
three months with respect to EOIMF and 4.7 months with respect to EOICMF. In men, GP overestimates up to 3.7 months with
respect to EOIC, 3.3 months with respect to EOIMF and 2.7 months with respect to EOICMF. TW2, in males, also overestimates
up to five months with respect to EOIC and EOIMF. Regarding EOICMF, it also overestimates up to 4 months.
However, when studying Hispanic children by our method, no adjustment is necessary, as if they were studied by the GP or TW2
methods. These foreign methods are based on their own casuistry: American and English, and these racial differences can explain
these differences, independently of the own characteristics of each method.
Regarding possible differences between methods with respect to predictions of adult height, the authors have not observed them,
adding in the multi-regression equations, the current size of the child and that of the parents to their own bone age.
When the diagnosis of bone age given by the program is interpreted, once the data already mentioned have been entered, it should
be noted that this bone age (calculated through IVOS: IC, IMF, ICMF, IT) with respect to chronological age, it may be “normal,
advanced or delayed”. But if the delay or advance is not found in a significant way (as the program does, if it occurs) will not require
further investigation of the cause, since they are within the normal distribution of the Gaussian curve. Consequently, there may be,
for example, a delayed or advanced bone age compared to the chronological age, and be considered normal, however.

Why the presentation of this article? What is its originality?
Given that numerous pediatricians and radiologists from different geographical areas, especially in the Latin American area,
who follow our methods, they ask us to have specific computer programs for ages where the diagnosis of bone age can be more
difficult, due to the existence of asynchronies of the ossification nuclei, we proceed to present these programs that present a greater
diagnostic precision
Consequently, the authors have proceeded by creating two computer programs (added to the existing one for children up to the age
of twenty) adjusted for ages up to four years: One by which you can obtain bone age automatically through measurements made
in the carpus and metacarpofalanges, through the IVOS (IC, IMF, ICMF), from 0.5 years. And another through measures taken in
the tarsus, for children from birth. The tarsus, already showing at birth, bones such as the calcaneus, talus, and in many cases the
cuboid, is more interesting at these ages than the hand itself, where the carpal bones may not appear until later.
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These children come from the cross-sectional caseload of 540 children and 96 Spanish fetuses subject of the doctoral thesis of Ebrí
Torné B (year 1977) [25].
Acting jointly in these two anatomical regions: hand and tarsus, we can improve the ossificative diagnosis that acting separately.
All these computer programs are already “posted” on the aforementioned website of the Zaragoza Medical Association, available to
pediatricians, radiologists .The authors consider their dissemination of great interest, and hence the reason for this special article.
The authors consider that regardless of the use of the current computer programs that we present for Spanish children and also
used in the Latin American area, other programs could also be created for new geographical areas, from the creation of new cases,
applying the method “aseptic” Ebri of measurement of the maximum nuclear distances, whose addends constitute the various
indices that we have created for Spanish children, applied in the computer programs that we present.
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