
CQ18 What are useful findings for estimating the age of individuals in postmortem images? 

 

Grade of recommendation: C2 

 

Bone and teeth are available to estimate subject age with any condition of a corpse. The 

development in children and young adults up to the age of about 25, and degenerative changes in 

adults are used. In general, the greater the age of a person (the corpse) the lower the confidence that 

may be imputed. 

 

Explanation--------------------------------------------------------------------------------------------------------- 

Age estimation from soft tissue 

In undamaged, unputrefied corpses, findings from soft tissue are commonly used in age estimates, 

including the height and weight of the body in infants and children, hair color, loss of skin elasticity, 

skin pigmentation, and the progress of arteriosclerosis in adults [1]. However, it may be impossible 

to obtain some of these findings from postmortem images. There is a study that the INTERPOL 

postmortem (PM) form (https://www.interpol.int/How-we-work/Forensics/Disaster-Victim-

Identification-DVI) has been analyzed to investigate how postmortem CT can contribute to the 

disaster victim identification process as proposed by Interpol. It was reported that interpretation of 

the reconstructed images has shown that much of the postmortem information required for 

identification can be gathered from CT data, with the exception of color information and details of 

fine (small) structures [2]. This makes it possible to know the findings of age estimates from 

postmortem imaging. 

 

Age estimation from hard tissue 

Bone and teeth are available to estimate the age of subjects for any condition of corpses. The 

general development of children and young adults up to the age of about 25 and the degenerative 

changes in older adults are used. In general, the higher the age of a person the lower the confidence 

of an age estimate [1, 3]. 

Some studies that investigated the relationship between hard tissue changes and chronological age 

did not envision application of the results to age estimation. We must bear in mind that even 

commonly used methods may not be rigorously validated. 

 

1) Age estimation of children and young adults 

The appearance and fusion of ossification centers and the stage of fusion of some epiphyses are 

useful in findings of skeletal age up to about 25 years of age [1, 3]. The relationship between bone 

development and chronological age has long been studied using simple radiography in addition to 



macroscopic observations, but there are still few studies using postmortem CT or MRI in this field 

[4-10]. 

Tooth formation and eruption are useful findings for dental ages up to about 25 years of age [1, 3]. 

Schour and Massler’s chart [11] showing the development of human dentition is a well-known 

method for assessing the relationship between dental development and chronological age. Such 

charts, called dental age estimation charts, are commonly applied for age estimates. Validation 

studies of the accuracy of age estimates using these charts show that the accuracy is higher when 

using a chart made with data from a population close to that of a subject rather than using more 

general charts, such as Schour and Massler’s chart [12, 13]. There is a Japanese dental development 

chart reported by the Japanese Society of Pedodontics [14]. Age estimation methods employing 

staging of dental development have also been reported. Recently, much research has been conducted 

on the Demirjian’s method [15, 16], but it has been found that this method overestimates the age of 

subjects [8, 17], and the method was modified and is referred to as the Willems method [18]. Some 

systematic reviews and meta-analyses have shown that the Willems method of dental age estimation 

yields comparatively fewer overestimates, even though the accuracy is still not fully validated [19-

22]. 

The recent increases in immigrant and refugee numbers has put the focus on methods to estimate 

the legal age that distinguishes minors from adults. The legal age for adults is 18 years in many 

countries, and many reports have shown the accuracy of methods to estimate whether a subject has 

reached the age of 18. A German-based research group called “The Study Group on Forensic Age 

Diagnostics (Arbeitsgemeinschaft für Forensische Altersdiagnostik: AGFAD)” currently 

recommends a method for assessing the bones of the hands and carpals, the proximal ends of the 

clavicle, and the third molars [23]. The various methods, such as the atlas methods proposed by 

Greulich and Pyle [24] or Tanner-Whithouse [25, 26] to assess the hands and carpal bones, 

Schmeling’s method [27, 28] to assess the proximal clavicle, Cameriere’s third molar index “I3M” 

[29, 30] or the root formation stages of the third molar [31] to assess the maturity of third molars, are 

commonly used, and these methods have been evaluated in systematic reviews.  

 

2) Age estimation of adults 

The degenerative changes of bones and teeth with aging are useful in age estimations of adults [1, 

3]. According to dry bone studies, the commonly used findings are as follows: cranial suture closure, 

pubic symphysis, the trabecular structure of the long bones (the humerus and femur) and the pubic 

bone, the articular surface degeneration of ribs and iliac bone, osteophytes, and tooth attrition, and 

other observations have also been used [3]. 

The relationship between the degenerative changes of bones and the chronological age has long 

been studied using simple radiography in addition to macroscopic observations. Age estimation 



studies in adults using CT showed the following degenerative changes: closure of cranial sutures 

[32], increased length of the pubic bone in the coronal section and narrowing of the thickness of the 

connective tissue at the pubic symphysis [33], trabecular changes of the pubic and iliac bones [34], 

age-dependent morphological features of the coxal bone [35], and others. 

A major research topic in age estimation using dental radiography is the decrease in the pulp/tooth 

ratio due to the increases in secondary dentin deposition of the pulp cavity with age [36, 37]: Kvaal’s 

method calculates the pulp/tooth lengths and widths using periapical X-rays [38], Cameriere’s 

method calculates the pulp/tooth area using periapical X-rays [39], and there are methods that 

determine the pulp/tooth volume using CT [40-44]. 

 

Column--------------------------------------------------------------------------------------------------------------- 

Identification of specific persons refers to identifying who a whole or partial human body, stain, or 

other trace belongs to, or from whom it came. One of the advantages of images such as CT and X-

ray images here is that they can be used whether individuals are dead or alive. Personal identification 

of the dead comprises two major aspects: reconstruction and comparison. Identification of a corpse 

is performed for legal, social, humanitarian, and police investigation reasons, among others [1, 45]. 

Reconstructive identification refers to determining or estimating the species (human or animal), 

sex, age, stature, and ancestry, and establishing specific broad groupings in investigations of 

potential victims [1, 45]. Methods used in anthropology and forensics are being applied to new 

studies using images. In addition, the characteristic findings of particular individuals, such as from 

implanted medical devices, are information that is simply identified and recorded on images and is 

useful in investigations of candidate identifications. Such characteristics and details can also be 

useful for comparative studies [1, 46]. 

Comparative identification is where the characteristics of an unknown person (postmortem data in 

case of a dead subject) are matched against the characteristics of a missing person (ante-mortem data 

in case of a dead subject) to determine whether they are from the same person and so makes it 

possible to make an identification [1, 45]. 

When the comparison is performed using images, the accuracy of a comparison can be improved by 

increasing the number of characteristics identified. Images are also important as an objective record 

that can be reused if re-examination is needed. 

------------------------------------------------------------------------------------------------------------------------- 

  



Literature search formula and literature selection (2019/2/14) 

PubMed 

# Search formula Number of 

documents 

1 ((((((((((postmortem) OR post-mortem) OR "post mortem")) OR victim)) OR 

((((refugee) OR asylum) OR migrant) OR immigrant))) 

AND "age estimation")) AND ((((((((((((((imaging) OR CT) OR "computed 

tomography") OR MR) OR "magnetic resonance") OR MDCT) OR MSCT) 

OR X-ray) OR "X ray") OR Xray) OR roentgeno) OR radiograph) OR 

radiography)) 

139 

2 (((meta-analysis) OR systematic review)) AND "age estimation" 21 

 

Ichushi（Medical Journal）(2019/2/13) 

# Search formula Number of 

documents 

1 (((( 画像診断/TH or 画像診断/AL)) and ((FT=Y) and AB=Y and PT=会議

録除く)) or (((X 線CT/TH or X 線CT/AL)) and ((FT=Y) and AB=Y and 

PT= 会議録除く)) or (((MRI/TH or MRI/AL)) and ((FT=Y) and AB=Y and 

PT= 会議録除く)) or (((X 線/TH or x 線/AL)) and ((FT=Y) and AB=Y and 

PT= 会議録除く))) and (( 年齢の推定/TH or 年齢推定/AL)) 

94 

 

From other than search formula 

[1-4, 6, 11-16, 23-27, 38-42, 44] 
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