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Abstract

It is essential to distinguish precisely between adults over 18 and children for Turkey's criminal problems. At this crucial age range, the
degree of proximal Humeral epiphysis closure has a substantial cost. Our goal was the age of businesses for both men and women at this
crucial moment. According to the level of fusion, the participants in the X-ray movie study were classified into three groups. Complete
Fusion (CF), Partial Union (PC), and No Epiphyseal Fusion (N) were the first three results (CF). The results were in disagreement with the
earlier investigations. The evaluation of a person’s age is essential in every civil lawsuit, medically and legally. Furthermore, biological
modifications support it. The epiphyses of the bones differ in appearance and fuse differently. Therefore, the current study investigates the
long-term radiological alterations in boys' shoulder joints surrounding the epiphyseal union. Once, the morphology and association of the
ossification core of the upper end of the humerus were assessed using an AP view digital X-ray. A suspect’s age of criminal responsibility
can be used to determine whether or not they are a suspect (criminal prison liability Threshold of 21); with the development of forensic
age assessment in living, criminal prosecution has grown in popularity. And whether the widely known adult crook legislation applies to
that specific person. An additional x-ray or CT scan of the Clavicles is used in conjunction with a physical examination, an x-ray of the
left hand, and a dental exam to verify that the proband has reached the criminal responsibility threshold of 21 years of age, such as an
orthopantomogram.
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Introduction

Age estimation for criminal complaints has a considerable impact on forensic processes. In forensic medicine, radiological
bone age determination is used in many different circumstances, such as marriage, social rights and freedoms, pediatric
judgment, employment, criminal age alteration, and sex determination. The wrist and hand are radiographed. Females may
be up to 17 years old, and males may be up to 18 years old for the estimation of bone age [1]. In Modi’s textbook, due to
climatic, nutritional, hereditary, and other climatic variations, it is impossible to accurately predict how the populace of
India’s distinctive states will behave when they reach the age of the epiphysis union. Except for cranial sutures, where
obliteration begins a little later and moves more slowly in women than in men, and under tropical conditions, ossification is
seen earlier than in temperate locations, the union of the epiphysis in cartilaginous bones occurs in women two years earlier
than in men. According to Reddy KSN (2009), the human skeleton’s bones grow from various ossification locations. There
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are 806 ossification centers by the eleventh to twelfth week of intrauterine life, compared to 450 at the beginning. Only 206
bones make up the adult human skeleton. According to Mehta Homi S (1963), the epiphysis-diaphyseal union occurs in
Indians about a year or two earlier than it does in Europeans. This finding has been supported by research conducted in the
United States [2]. Numerous studies have been conducted in foreign countries and exceptional Indian states to determine age
using epiphyseal unions. It showed changes in the epiphyseal association throughout time [3]. In some instances, human
identification is necessary at each developmental step, from infancy to chronological age or death, where bodies are
discovered, decomposed, or scattered remains gathered from the bomb blast, buried bodies, or humans remains.
Unexpectedly, there is a range of scenarios where people are either unable to tell the authorities when they were born or want
to hide their personal information, most notably their age in this digital age. Examining a young person’s iris and fingerprints
might be extremely challenging because they could be mistakenly rejected [4]. Even though there are several laws regulating
the registration of births (such as the Registration of Births and Deaths Act of 1969), most deliveries are not accurately
reported. The sequence and final ossification of epiphyses varied in both sexes in different locations of the world, to the point
that there is significant variance even within populations of the same use. (Anju Singh et al.,2014) [5]. Although India is a
continuously growing market, they no longer have the records required for birth and death registration due to widespread
illiteracy and ignorance. Despite a variety of legislation (such as the Registration of Births and Deaths Act of 1969,) When
cartilaginous growth areas (epiphyses) occur at both ends, i.e., the acromial AS and the sternal, the development pattern shifts
to a combination of endochondral and membranous ossification. The clavicle has the most extended duration of boom-related
activity of any long bone in the human skeleton, making it helpful in predicting age in childhood. The clavicle can be utilized
as an age indicator even throughout adolescence because it retains predictive effectiveness after other age-related markers of
increase have stopped operating and continues to do so until the age of 30. Ritze. For example, the better pattern substituted
endochondral and membranous ossification for sternal and acromial ossification. As the most extended duration of boom-
related activity of any long bone in the human skeleton, the clavicle is a good bone for determining age in the early years.
The claviculum can be used as an age predictor long after puberty since it continues to be predictive well into adulthood,
long after other growth-related signals have stopped being relevant [6].

Anatomy of shoulder joint

The proximal part of the humerus is the largest and longest bone in the upper extremity, consisting of the half-Spheroid
articulating surface or head, greater tuberosity, bicipital groove, lesser tuberosity, and proximal humeral shaft. The head is
retroverted 26° to 310° from the medial and lateral epicondyle planes, and the anatomical neck is inclined toward the shaft
at an angle between 1300° and 150°. 3 The supraspinatus, infraspinatus, and teres minor tendons enter the larger tuberosity
in three places. To complete the rotator cuff, the Subscapularis inserts at the smaller tuberosity. The facets allow continuous
rotator cuff insertion on the humeral neck from posterior to anterior. In seniors, the surgical neck of the humerus, which is
placed directly distal to the Tuberosities at the level of the metaphyseal flare, is frequently fractured. The upper border of the
scapula's head projects anteriorly and laterally to produce the coracoid process. The two coracoclavicular ligaments injured
during acromioclavicular (AC) joint separation originate on the top aspect of the shoulder [7].

Cortical bone Histology

For more than a century, quantitative bone histology (Histomorphometric), the first published report in 1911, has been used
to determine age at death (Balthazard and Lebrun 1911). A valuable tool for skeletal biologists, bone histomorphometry has
shown promising results in its application to age assessment in contemporary, historic, and prehistoric populations. They
combine many recently discovered elements affecting accuracy and reliability into these results, estimations of histological
age. These include the effects of pathological diseases and the biomechanical Loading environment, sex and demographic
variation, proper sampling methodology, reference sample composition, choice of the skeletal element, and topographic
sampling procedure. Knowledge of how these intrinsic and extrinsic factors affect age estimates produced from
Histomorphometric approaches is necessary for proper application. The adult cortex comprises several lamellae that display
a range of ages. However, the individual’s chronological age is never greater than their mean age. The circumferential and
Endosteal lamellae formed during modeling serve as the blank canvas for distinct units of cortical remodeling [8].
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Fig: Histology of Cortical Bone

Fig: AP view of the shoulder shows non-fusion of Proximal end of Humerus

Relationship of epiphyseal growth phases and age, utilizing different techniques.
Several personnel calculated ages using the degrees or patterns of epiphyseal union and bone. It has been observed in samples,
radiography, CT scans, and M.R.l.s. As a valuable age indicator in the early years [6].

Using bone samples (Dead)

Webb and Suchey looked at the epiphyseal union of the anterior iliac crest and the medial end of the clavicle in 605 boys and
254 girls between the ages of 11 and 40. He discovered that in a sample of modern Americans, the epiphyseal union of the
medial clavicle occurs earlier in females than in males and that complete fusion occurs at ages 20 and 21. Using radiological
techniques (Living) To develop a reference for usage in living individuals, the age intervals corresponding to various stages
of ossification status on anatomical samples were evaluated in the case of living using radiographic techniques [10-14].
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1) Making use of radiographic techniques

Radiographic evaluation of the clavicular medial ends Jit and Kulkarni22 discovered that ossification centers appear between
11 and 19 years in females and 14 to 19 years in males in 684 individuals (391 men and 293 females) between the ages of 11
and 30 years from Punjab and Haryana, with the difference being statistically insignificant. In both sexes, the earliest partial
fusion occurs at the age of 18, and the latest partial fusion occurs at the age of 23. Although the age of 19 to 20 frequently
completes third molar mineralization, the first thorough study indicated that when a person reaches the age of more than 21
years, this feature cannot be relied upon—consequently, a second radiographic evaluation of the medial clavicular epiphyseal
[15-18].

ii) Utilizing the CT method

To create a Reference population for the stages of an epiphyseal union, Krietner et al. six retrospectively evaluated the
ossification state of the medial end of the clavicles of the patients without a bone development disorder under the age of 30.
The conclusion is that CT is an excellent tool for determining the stage of medial clavicle epiphyseal union and may even
gain acceptance as a method for determining age during adolescence and the third decade of life.

A person's bones would undergo modifications over their lifetime, and these changes in the skeleton would follow a
chronological pattern. Knowing about these skeletal alterations would help determine an individual’s age from their structure.
Age determination is based on the timeframe of the ossification centers’ emergence and the process of the epiphysis and
diaphysis fusing. But the order of the ossification centers’ emergence and the union over time may show measurable variances
depending on geographical distribution, race, and sex. Food, nutritional status, physical activity, hormonal imbalances, and
metabolic disturbances may impact the Osseointegration process. Indian populations experience ossification activities earlier
than western populations [19-25].

Conditions that cause degeneration with age.

Between the ages of 35 and 40, both men and women start to develop lipping of the margins of the vertebral bodies. After
age 60, senile osteoporosis, also known as bone rarefaction, affects the bones. Albert’s method was previously used to
examine vertebral problems and determine the age.

Factors Impacting Ossification Centers’ Appearance and Fusion

lota is a trustworthy age indicator since the method of epiphysis appearance and their union with diaphysis has a sequence
and occurs in a chronological band with a time specific. However, the formation and fusion of ossification centers are
influenced by sex, race, environment, food, and hormonal variables. In females, diaphysis is affected 1-2 years earlier than
males. Most likely due to estrogens, which eventually cause epiphysis to fuse with the shaft of long bones, halting growth
[26-28].

2) RACE

The ossification centers developed and came together in America and Europe two to three years later than the Indian
population. Krogman argued that rather than being influenced by race, genetic and deistic factors and environmental factors
are to blame for the disparities in appearance and Union. The ossification centers emerged and fused in South Indians in India
one to two years earlier. It is no longer feasible to construct a consistent, well-recognized method for determining an age that
is only based on epiphysis union since epiphysis is affected by fluctuations in climatic, genetic, nutritional, and other factors,
according to Modi (1957). Studies have shown what was previously noted about the Indians union [15].

3) NUTRITION AND THEIR DEFICIENCIES

The essential nutrients for growth and bone formation are calcium, vitamin D, vitamin C, and iron. Dietary deficits impact
the integrity and strength of the bones in particular nutrients. Nutritional value deficits affect the strength and integrity of
bones. Rickets and osteomalacia are caused by vitamin D insufficiency in children and adults. Poor mineralization of the
freshly formed bone will occur in rickets. Additionally, rickets in youngsters is brought on by a calcium deficiency. Scurvy,
caused by a vitamin C deficiency, is characterized by weak connective tissues, decreased osteoid content, and hemorrhagic
diseases. According to histological research by Stout and Paine (1992), nutrition and its shortage were particularly important
in determining age. The information revealed that, when histological techniques were used, the Age of persons whom dietary
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deficiency disorders had afflicted was underestimated. According to Cardoso (2008), nutritional deficits have a more
significant impact on skeletal development during early childhood than they do during adolescence.

4) HORMONES

Endocrine gland secretions play a significant role in the development and growth of the skeleton. The radiographic evaluation
of the developing skeleton can reveal necessary information about pituitary, thyroid, and gonadal abnormalities. Generalized
bone pain results from these hormones’ discharges being disturbed. Abnormality, the beginning of the appearance or merger
of the epiphyseal centers, may be postponed by a hormone deficiency in one or more. The ossification process can also be
sped up by excessive synthesis of growth-stimulating hormones. Graham CB conducted a thorough investigation on the
impact of hormonal imbalances on the development of the skeleton.

5) Uncertainty In Age Estimation

The goal of age estimate is to accurately depict a person’s chronological history when their age is unknown. However, the
term “estimation” refers to the actual bounds of this skill. It has been determined that any scientific examination cannot
currently determine a person’s actual chronological age.

FORENSIC RADIOLOGY IN IDENTIFICATION:

Forensic Radiology in identification:

In medical imaging, forensic radiology employs radiographic techniques to assist pathologists, doctors of medicine, and
medicolegally experts in matters of the law. When Gray inspected mummies in British and other European nations’ museums,
he first realized the significance of radiology in corpse identification. It is discovered that mummy radiological examination
was formerly beneficial in determining sex. At 35 years old, roughly, Unambiguous information regarding a person's sex
may be obtained from radiological examination of the pelvis, skull, frontal bones, and mandible34. Radiological knowledge
of the head has been proven to predict intimate relations in 88 percent of cases accurately. Investigation of radioactivity in

Epiphyseal scar:

The epiphyseal scar is a dense white line seen at the intersection of the diaphysis and epiphysis in an x-ray image of the
growing ends of long bones. It was initially thought to be evidence of a recent or incomplete union of the epiphysis with the
diaphysis. The white line, according to Krogman, may persist for several years after there has been visible wholeness in the
bone itself because of the maintenance of radiographic opacity at the site of the piled-up calcification next to the epiphyseal
diaphyseal plane. Comparing the radiographic film and the bone It is a hassle to assess and compare the epiphyseal union on
the bone with the radiograph. However, as long after the radiograph indicates that fusion has occurred, the epiphyseal lines
on the bone may still be evident. According to Krogman, the difference between the bone and radiological film about the
epiphyseal union is insignificant and probably no longer exceeds six months. Because of this, he disputed the idea that there
weren't any x-rays three years ago. He further denied that the continuous scar in the x-ray film was evidence of a recent or
partial union [22].

Discussion

Our research on osseous development in boys ages 14- and 15 years old focus on the shoulder joint epiphysis of the proximal
humerus, acromion, and coracoid method of the scapula. Since the cases in our research are 95- at age 14, 87 at age 15, and
the coracoid process of the scapula, our analysis is more heavily reliant on these three structures. This is why we did not
include certain ossification-related facilities in the study task intended for boys between the ages of 14 and 15. Quickly
humerus Ossification begins in the bone’s head after birth and is controlled by the appearance of centers in larger and smaller
tubercles between the ages of three and five. All of these Centers are combined into one enormous epiphysis by six. As an
epiphysis, the proximal humerus’ conical give-up fits into the glenoid cavity. In males, the fusion of the epiphysis occurs
between the ages of 20 and 22, the scientific relevance of proximal humerus epiphysis fracture. In youngsters, proximal
humerus epiphyseal fractures make up 0.5% of all fractures [18-22].

Epiphysis of the humerus Proximal humeral epiphysis starts to rapidly ossify shortly after birth with a gestational age between
38 and 40 weeks. It is essentially visible between three and six months of age in infancy. When a child reaches the age of
three, the upper tuberosity apophyses start to ossify. At five months gestation, the smaller tuberosity apophyses ossify. At 6
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to 12 months, the higher and lesser tuberosity ossifications unite. Anterior humeral physis Boys stay open from the ages of
sixteen to eighteen. Increased disturbances and an 80% rise in the longitudinal size of the humerus can result from damage
to the physis (Baxter and Wiley, 1986) [30].

Conclusion

Proximal humeral epiphysis comparisons are excellent for both sexes and a priceless tool for determining bone age at critical
ages. Assessing the closure of the proximal humeral epiphysis, which occurs after the closure of the wrist and hand bones
but before the evaluation of the iliac crest and Ischion apophyses, is crucial in determining whether or not a person has
reached the legal drinking age (18 years). The age of the study’s entire fusion team is higher than in earlier investigations.
This differential may also result from geographic, dietary, and endocrine factors influencing skeletal maturity. Estimating
age from teeth, the skull, and the pelvis is customary, but each method has limitations and is affected by endocrine, ethnic,
nutritional, and sexual factors.
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