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Three-dimensional visualization of composite fillings for dental identification using CT images. 

Author: Sakuma, A; Saitoh, H; Makino, Y; Inokuchi, G; Hayakawa, M; Yajima, D; Iwase, H 

Publication info: Dento maxillo facial radiology 41. 6 (Sep 2012): 515-9. 

Abstract: 

OBJECTIVESThis study aimed to discriminate between enamel and composite resins by differences in 

Hounsfield units shown on 16 section multidetector CT (MDCT) images taken of unidentified bodies. 

METHODSFirst, we determined the Hounsfield units of composite resins in 15 extracted human 

teeth. We then filled a single cavity prepared in each of the teeth with one of five different types of 

composite resins, and scanned the teeth using our routine post-mortem CT protocol for the head 

and neck. Obtained data were transferred to a radiological workstation and reconstructed. 

Furthermore, post-mortem CT images of the head of three unidentified bodies were reconstructed 

in the same manner. 

RESULTSFour types of composite resins containing radio-opaque fillers showed a constant value of 

4000 HU, and one radiolucent composite resin showed values in the range of 660-800 HU in the 

extracted teeth. Pixels at 4000 HU indicated that the composite resins were selected and visualized 

as three-dimensional colour images. Composite resins could be visualized on reconstructed images 

of the three unidentified bodies, and the sites visualized matched those noted on the forensic dental 

charts. 

CONCLUSIONSDiscriminating enamel and composite resins containing radio-opaque materials was 

difficult because of their similar Hounsfield unit values. However, we did succeed in visualizing the 

composite resins despite limitations of the CT scale. CT reconstructed images can contribute to 

dental identification, particularly in cases where it is difficult to detect composite resins on external 

investigation, and these images can be prepared during routine dental identification work. 
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Palatal rugae as an individualising marker: reliability for forensic odontology and personal 

identification. 

Author: De Angelis, D; Riboli, F; Gibelli, D; Cappella, A; Cattaneo, C 

Publication info: Science & justice : journal of the Forensic Science Society 52. 3 (Sep 2012): 181-4. 

Abstract: Personal identification is based on the comparison between ante mortem and post 

mortem data which can be considered unique for each individual: palatal rugae represent a useful 

element for such a comparison, thanks to their apparent low variability with time and unique 

patterns. Literature however is scarce. This pilot study aims at assessing the reliability of palatal 

rugae in time and at developing an identification method based on their comparison. Two casts from 

the upper dental arch of 39 subjects were obtained in different periods of time; at their first cast, 

85.2% of patients were less than 16 years old. The second cast was performed after a period of time 

which varied between 4 and 65 months later than the first cast. The first cast can be taken to 

simulate ante mortem information, the second post mortem information. Every cast was then 

digitised with a scanner. In the digital images the palatal rugae were highlighted by using Adobe® 

Photoshop® 7.0 software; each image was coded and a comparison between "simulated" ante 

mortem and post mortem data was performed. In all cases ante mortem and post mortem data from 

the same individual were correctly matched. The study seems to indicate that this technique is 

highly reliable and user friendly, even on subadults, where growth processes seem not to affect the 

specific morphology of palatal rugae. 
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Concentrations of trace element in human dentin by sex and age. 

Author: Kumagai, Akiko; Fujita, Yuji; Endo, Shigeatsu; Itai, Kazuyoshi 

Publication info: Forensic science international 219. 1-3 (Jun 10, 2012): 29-32. 

Abstract: Teeth are recently drawing attention for their potential as biological modeling 

investigation samples due to their ability to be collected and their slow substance metabolism. There 

is no active metabolism of elements after the completion of dentin. Dentin is surrounded by enamel 

and cementum, and is not affected by the oral environment. Therefore, the amount of trace 

elements in dentin may change with age, and this is considered to be a reliable biological load index. 

The objectives in this study are to demonstrate concentrations of elements in the dentin of healthy 

Japanese subjects by sex and age, and to reveal the relationship between element levels and age. 

121 healthy teeth samples were extracted due to periodontal disease or orthodontic treatment. 

Each tooth was sliced from the crown to the root apex into 0.5-1mm thickness, then enamel, 

cementum, and the pulp were removed; the dentins were used as samples. The concentration of 10 

trace elements (B, Mn, Co, Cu, Zn, Rb, Sr, Mo, Cd, and Pb) in the dentin was measured using 

inductively coupled plasma mass spectrometer (ICP-MS). The differences Co and Pb in the dentin 

between men and women were significant (p<0.01). Significant positive correlation was observed 

between B, Co, Cu, Zn, Sr and Pb concentrations in the dentin and age (p<0.001). The results of the 

present study suggest that human dentin is an appropriate substance for relativity with sex and age 

at further future research. 

Links: Link to full 
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Application of Kvaal et al.'s age estimation method to panoramic radiographs from Turkish 

individuals. 

Author: Erbudak, HümeyraÖzge; Ozbek, Murat; Uysal, Serdar; Karabulut, Erdem 

Publication info: Forensic science international 219. 1-3 (Jun 10, 2012): 141-6. 

Abstract: Age estimation of living adult individuals can be accomplished with limited methods. 

Radiographic dental methods based on the pulpal narrowing with secondary dentin formation have 

been presented. In the present study, Kvaal et al.'s method, one of the radiographic dental age 

estimation methods, was applied to panoramic radiographs from Turkish individuals. The correlation 

between chronological and estimated ages was examined and the feasibility of length and width 

measurements of pulp cavity was evaluated for age estimation. The study population consisted of 

123 patients with ages ranging from 14 to 57 years. The measurements of the length and width of six 

types of teeth on digitized panoramic radiographs were performed, and the ratios between tooth 

and pulp cavity measurements were calculated. Age was estimated using the linear regression 

models presented by Kvaal et al. and Paewinsky et al. High differences were observed between 

chronological and estimated ages. Measurement ratios showed no significant or weak correlation 

with age. The linear regression models were derived using variables that were significantly 

correlated with age. The determination coefficients of the models varied from 0.035 to 0.345. In 

conclusion, a difference of more than 12 years in the chronological and estimated ages derived using 

regression models in literature was found on panoramic radiographs in Turkish individuals. The 

length and width of the pulp cavity, measured according to the method of Kvaal et al. using 

panoramic radiographs, were insufficient to precisely estimate the age of Turkish individuals. 
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Mineralization of mandibular third molars can estimate chronological age--Brazilian indices. 

Author: de Oliveira, Fernando Toledo; Capelozza, Ana LúciaÁlvares; Lauris, JoséRoberto Pereira; de 

Bullen, Izabel Regina Fischer Rubira 

Publication info: Forensic science international 219. 1-3 (Jun 10, 2012): 147-50. 

Abstract: Forensic age estimation is an important element of anthropological research, as it 

produces one of the primary sources of data that researchers use to establish the identity of a 

person living or the identity of unknown bodily remains. The aim of this study was to determine if 

the chronology of third molar mineralization could be an accurate indicator of estimated age in a 

sample Brazilian population. If so, mineralization could determine the probability of an individual 

being 18 years or older. The study evaluated 407 panoramic radiographs of males and females from 

the past 5 years in order to assess the mineralization status of the mandibular third molars. The 

evaluation was carried out using an adaptation of Demirjian's system. The results indicated a strong 

correlation between chronological age and the mineralization of the mandibular third molars. The 

results indicated that modern Brazilian generation tends to demonstrate an earlier mandibular third 

molar mineralization than older Brazilian generation and people of other nationalities. Males 



reached developmental stages slightly earlier than females, but statistically significant differences 

between the sex were not found. The probability that an individual with third molar mineralization 

stage H had reached an age of 18 years or older was 96.8-98.6% for males and females, respectively. 
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Dental age estimation from the developmental stage of the third molars in western Chinese 

population. 

Author: Li, Guo; Ren, Jiayin; Zhao, Shuping; Liu, Yuanyuan; Li, Na; Wu, Wanhong; Yuan, Shanshan; 

Wang, Hu 

Publication info: Forensic science international 219. 1-3 (Jun 10, 2012): 158-64. 

Abstract: The purpose of this study is to provide reference data about estimating dental age from 

third molars of the western Chinese population for comparing with other populations and being 

applied to the age estimation of western Chinese juveniles and adolescents. A total of 2078 digital 

panoramic radiographs of 989 male and 1089 female Chinese subjects aged between 5 and 23 years 

were examined. The mineralization status of the third molars was assessed using the formation 

stages described by Demirjian et al. with two modifications. The results showed that the 



development of third molars in the western Chinese population was likely to begin at age 5 in both 

males and females. The third molars 28 and 48 showed significantly higher frequency in females 

than in males. The third molars 18 in the stage 1, 38 in the stages 1, A and G, and 48 in the stage H 

showed significantly older average age in females than in males. The Demirjian's stages C and D 

could be used as a reference stage to determine dichotomously whether a western Chinese is more 

likely to be under or above age 14 or 16, respectively. This study provided reference data for the age 

estimation of western Chinese juveniles and adolescents by the mineralization stages of the third 

molar. Apart from forensic age determination in living subjects, the presented reference data can 

also be used for age estimations of unidentified corpses and skeletons. 
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Identification process in mass graves from the Spanish Civil War II. 

Author: Ríos, Luis; García-Rubio, Almudena; Martínez, Berta; Alonso, Andrea; Puente, Jorge 

Publication info: Forensic science international 219. 1-3 (Jun 10, 2012): e4-9. 

Abstract: The identification process of a mass grave from the Spanish Civil War (1936-1939) is 

presented. The presumed location of the grave, as well as the presumed number and identities of 



the persons buried in the grave were obtained exclusively from witnesses' and relatives' testimonies. 

In agreement with the testimonies, the grave was located at the indicated location and five 

skeletons were exhumed. Also in agreement with the testimonies, the osteological and DNA study 

led investigators to propose the identification of two kin groups, a father and his son and a pair of 

brothers. But the genetic study did not support the identification of a fifth man presumed to have 

been buried in the grave. The differences and similarities between this case and another case 

reported earlier are discussed. 
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Forensic odontology. 



Author: Shamim, Thorakkal 

Publication info: Journal of the College of Physicians and Surgeons--Pakistan : JCPSP 22. 4 (Apr 2012): 

240-5. 

Abstract: Forensic odontology is a specialized field of dentistry which analyses dental evidence in the 

interest of justice. Forensic odontology embraces all dental specialities and it is almost impossible to 

segregate this branch from other dental specialities. This review aims to discuss the utility of various 

dental specialities with forensic odontology. 
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Operation earthquake 2011: Christchurch earthquake disaster victim identification. 

Author: Trengrove, H 

Publication info: The Journal of forensic odonto-stomatology 29. 2 (Dec 1, 2011): 1-7. 

Abstract: At 12.51pm on Tuesday 22 February 2011, an earthquake of magnitude 6.3 struck the 

Christchurch region of New Zealand causing massive destruction with hundreds of people injured 

and killed. The New Zealand Society of Forensic Odontology response commenced two hours after 

the earthquake with the implementation of the national Disaster Victim Identification (DVI) forensic 

odontology plan. The importance of good planning, the integration of odontology as part of the 



immediate response and the deployment of odontology personnel to the scene were features of this 

operation. Stringent quality assurance processes were integrated into the planning which assisted in 

the robust outcomes. Smile photograph comparisons played a role in a number of difficult 

identifications. In the four months following the earthquake teams of odontology personnel worked 

tirelessly in an effort to identify the remains of those killed during the disaster. At the conclusion of 

the operation 97% of the deceased have been identified and returned to their families. 
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Forensic odontological examination of a 1500 year-old human remain in ancient Korea (Gaya). 

Author: Lee, S; Lee, U Y; Han, S H; Lee, S S 

Publication info: The Journal of forensic odonto-stomatology 29. 2 (Dec 1, 2011): 8-13. 

Abstract: Forensic odontological examination was performed on one of the 1500-year old human 

remains of ancient Korea (Gaya) excavated from a burial site at Songhyeon-dong, Changnyeong, 

South Korea in April, 2008. The main purpose of the examination was to age estimate the remains 

and record any dental characteristics to aid full-body reconstruction and life history data collection. 

Oral and radiographic examinations and metric data collection were conducted. During the oral 

examination, the following observations were made: dental caries, semi-circular abrasion on the 

maxillary right lateral incisor and enamel hypoplasia on the left and right canines and first premolars 

in the mandible. The metric data was similar to that of average metric data of modern Koreans. Age 

estimation was initially conducted using the degree of dental attrition with methods of Takei and 



Yun, and was estimated to be approximately 40 years. However, it was observed in the radiographic 

examination, that the maxillary right second molar, together with the mandibular left and right 

second and third molars had incompletely developed root apices. The age estimation was then 

performed using the developmental status of the lower second and third molars. The age was 

estimated to be approximately 16 years using Lee's method which was consistent with the 

estimation using forensic anthropology. This case study highlights that the degree of attrition should 

not be used as a sole indicator for age estimation. 
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Standards and practices for bite mark photography. 

Author: Golden, G S 

Publication info: The Journal of forensic odonto-stomatology 29. 2 (Dec 1, 2011): 29-37. 

Abstract: In most crimes where bite marks are discovered, photographic accuracy is crucial to the 

investigative process since in many instances the bite mark(s) may be the only evidence linking a 

particular suspect to the crime. Therefore, the rationale for employing superior photographic 

principles is mandatory for the investigation team. This paper will discuss current standards, best 

practice, and armamentaria for digital photography of bite mark injuries on skin. Full spectrum 

protocols will be described including Alternate Light Imaging, Reflective Ultra-violet, and Infrared 

techniques for photo-documentation of images of bite marks and other bruise patterns that have 

been inflicted on human skin. 
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A pilot study in the recovery and recognition of non-osseointegrated dental implants following 

cremation. 

Author: Berketa, J; James, H; Marino, V 

Publication info: The Journal of forensic odonto-stomatology 29. 2 (Dec 1, 2011): 38-44. 

Abstract: Minimal dimensional changes in free standing dental implants when incinerated in a kiln to 

a temperature of 1125°C have been reported previously. However, in the same study colour changes 

were observed between commercially pure titanium and titanium alloy type of implants, with 

speculation that this change may be a useful distinguishing tool in cases requiring forensic 

identification. The present study was instigated to determine what changes occur following 

cremation to bone-supported dental implants placed within mandibles of sheep. A selection of 

dental implants was photographed and radiographed. They were then surgically placed in sheep 

mandibles and the entire sheep heads cremated in a commercial cremator. There was detachment 

of the dental implants from the mandible, which could have implications for scene recovery. 

Following retrieval and re-irradiating of the implants, image subtraction evaluation of the 

radiographs was recorded using Adobe(®) Photoshop.(®) As with the previous study there was slight 

oxidation of the implant surfaces leading to minor alteration of the images. There was, however, no 

gold crust colour change in the commercially pure titanium. Photography within the retrieved 



implants revealed the batch number within the StraumannTM implant was still visible, which could 

significantly add weight to the identification of deceased persons. 
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Study of the effect of age changes on lip print pattern and its reliability in sex determination. 

Author: Randhawa, K; Narang, R S; Arora, P C 

Publication info: The Journal of forensic odonto-stomatology 29. 2 (Dec 1, 2011): 45-51. 

Abstract: Cheiloscopy, a forensic investigation technique, deals with the study of elevations and 

depressions which form a characteristic pattern on the external surface of the lips. The objective of 

the study was to determine the most common lip patterns in North Indian population, to evaluate 

whether sex determination is possible on the basis of lip prints and to ascertain if there is any co-

relation between advancing age and its effect on lip pattern. A total of 600 subjects, 289 males and 

311 females were selected and divided into three age groups (group 1: 1-20 years, group 2: 21-40 

years, group 3: 40 years and above). Statistical analysis (applying Chi square test) showed very highly 

significant difference for different lip patterns (p <0.0001) in males and females in group 2 and no 

significant difference in group 1 and group 3. The most predominant pattern in the entire study 

population was Type I (32.33%). Age changes like immaturity of lips in younger age and diminished 

anatomic details and tonicity in older age can have a considerable effect on the lip pattern, thereby 

making the correct identification of sex in these age groups debatable. 
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