
Science Midwifery, Vol 12, No. 2, June 2024  ISSN 2086-7689 (Print) | 2721-9453 (Online) 
 

Contents lists available at IOCS 
 

Science Midwifery 
 
journal homepage: www.midwifery.iocspublisher.org 
 

 

Journal homepage: www.midwifery.iocspublisher.org 

Three-dimensional analysis of nasolabial fold depth as a 
support for facial reconstruction methods for corpse 

identification: A literature review 

Regina Carsa Bagin Apriani1, Ria Puspitawati2, Ferry Pergamus Gultom3, Nurtamy Soedarsono4, 

Mindya Yuniastuti5 
1Master’s Programme in Dental Sciences, Division of Forensic Odontology, Faculty of Dentistry, University of 

Indonesia, Jakarta, Indonesia 
2,3,4,5Division of Forensic Odontology, Department of Oral Biology, Faculty of Dentistry, Universitas 

Indonesia, Jakarta, Indonesia 

A R T I C L E I N F O  ABSTRACT 

Article history: 

Received May 21, 2024  
Revised May 29, 2024  
Accepted Jun 7, 2024 

 

 Identification of human remains is one of the most important stages 
in forensic science among the various methods commonly used in 
the process of identifying unknown human remains. Identification 
of remains is an issue in both criminal and civil cases. Determining 
the correct identity of the body is very important in the 
investigation as a mistake could have fatal consequences. Facial 
reconstruction is a method that is developing rapidly. The aim of 
this review is to acknowledge the importance of the nasolabial fold 
as one of the parameters required for identification using facial 
reconstruction methods. The depth of soft tissue is important in 
facial reconstruction. Aging of the face is associated with loss of soft 
tissue support in the nasolabial sulcus. The nasolabial sulcus is made 
up of both soft and hard tissue. The depth of the nasolabial sulcus 
can affect facial expression. 3D computerized facial reconstruction 
has been developed for a long time, but still requires continuous 
development using approaches to reconstruct the face. The 
nasolabial sulcus influences facial expression in facial reconstruction. 
Technological advances improve or facilitate the work of forensic 
odontologists, anthropologists, and dentists compared to traditional 
methods. 

Keywords: 

Facial Reconstruction 
Identification of Deceased 

Nasolabial Sulcus 
Soft Tissue 

 

This is an open access article under the CC BY-NC license. 

 

Corresponding Author: 

Ria Puspitawati,  
Division of Forensic Odontology, Department of Oral Biology, 
Faculty of Dentistry, Universitas Indonesia, 
Jakarta, Indonesia  
Email: rpuspitawati2013@gmail.com 

INTRODUCTION  
Facial reconstruction is one of the options in the process of identification of a deceased body, based 
on an estimate of the shape and density of the soft tissues of the unidentified skull.  (Mekkadath 
Jayakrishnan et al., 2022)  Severe postmortem decomposition or lack of antemortem information is 
the main indication for forensic purposes. (Moritsugui et al., 2022)  Facial reconstruction is one of 
the branches of forensic odontology. It aims at medical-legal, investigative verification, and 
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identification. (Deng et al., 2020; Mekkadath Jayakrishnan et al., 2022)  A combination of scientific 
and artistic methods can be used to reconstruct the soft tissues of the skull to obtain an image of a 
person. (Deng et al., 2020; Mekkadath Jayakrishnan et al., 2022; Nitya et al., 2022)  

Forensic facial reconstruction requires additional shape estimation data such as hair color, 
eyelids, ear shape, and soft tissue depth. (Mekkadath Jayakrishnan et al., 2022) Soft tissue depth is 
required for facial reconstruction because all facial organs have been lost or damaged.  (Johari et al., 
2017) Information on facial soft tissue depth is important. Facial soft tissue depth can be measured 
by several techniques. For example, it can be measured at anatomical points on the head and neck 
by examining deceased individuals. (Moritsugui et al., 2022) The depth of the nasolabial sulcus can 
affect facial expression. (Tanaka et al., 2023) The nasolabial sulcus is one of the most visible signs of 
facial aging. (Grablowitz et al., 2019; Hur et al., 2020) The aim of this review is to acknowledge the 
importance of the nasolabial fold as one of the parameters required for identification using facial 
reconstruction methods. 

RESEARCH METHOD  
Literature Review 
Identification With Face Reconstruction 

The identification of remains in cases where identity cannot be established by standard 
identification methods is a problem for both the medical and legal systems. The human skull 
provides a wealth of information on sex, age, and ethnicity and can provide a basic biological 
profile of the individual, but rarely leads to positive identification. This is when identification 
methods such as dental examination, x-rays, DNA analysis, and fingerprints are not possible. 

(Article et al., 2021; Kadam et al., 2020; Moritsugui et al., 2022)  In such cases, facial reconstruction 
can be a last resort to help establish a person's identity. Forensic identification agencies around the 
world have used forensic facial reconstruction to perform craniofacial recognition and 
identification. (Thiemann et al., 2017) 

Facial reconstruction is a branch of forensic odontology. It aims at medical-legal, 
investigative verification and identification. (Deng et al., 2020; Nitya et al., 2022)  A combination of 
scientific and artistic methods. A combination of scientific and artistic methods that can be used to 
reconstruct the soft tissues of the skull to obtain an image of a person (Moritsugui et al., 2022), 

(Deng et al., 2020; Nitya et al., 2022) 
Facial reconstruction requires the morphology of the face. The face is the front of the head. 

The anatomical position of the face is from the hairline to the base of the mandible and both ears.  

(Marur et al., 2014) The determination of facial reconstruction is based on the anatomical principles 
of the eyes, nose, mouth, and ears. (Wilkinson, 2010) The skull consists of 22 bones, 4 facial bones 
and 8 cranial bones. The skull is a complex structure and small variations during development and 
growth, together with differences in soft tissues, create the enormous variation in facial appearance 
seen in the human population. (Stephan & Simpson, 2008) 

Facial Reconstruction Methods 
Facial reconstruction methods include 2-dimensional methods, 3-dimensional methods, 

and modified 2- and 3-dimensional methods based on computer programs with anatomical 
markers on the skull. (Gupta et al., 2015; Nitya et al., 2022) The 2-dimensional method was first 
performed by Karen Taylor. This method works in collaboration with artists and forensic 
anthropologists. With antemortem photographs and skulls with reconstructed tissues. The 3-
dimensional method also requires artists and forensic anthropologists, manual labor using clay, 
plastic, or wax done directly on the skull. Anatomical markers are placed on the skull for soft tissue 
depth. (Gupta et al., 2015) 

The manual methods of facial reconstruction are the American method, the Russian 
method, and the Manchester method. In 1946, Krogman developed the American method as 
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a method of facial reconstruction using soft tissue depth. The American method can determine sex, 
age, and race anthropometrically. The American method is most used by law enforcement agencies 
because the results can be explained. (Mekkadath Jayakrishnan et al., 2022; Navic et al., 2023) The 
American method uses needles, X-rays, or ultrasounds to take measurements. The method requires 
precision to record the facial muscles in the correct anatomical position. This is why it is rarely 
used today. (Mekkadath Jayakrishnan et al., 2022) 

In 1971, Gerasimov developed the Russian method by anatomical conformance of the face. 
(Mekkadath Jayakrishnan et al., 2022; Navic et al., 2023)  The Russian method does not require soft 
tissue depth measurement. The Russian method uses limited craniofacial musculature and 
generally average soft tissue thickness and is further anatomically shaped. (Navic et al., 2023) This 
method is rarely used today as it requires a proper anatomical knowledge base when performing 
facial reconstruction. (Mekkadath Jayakrishnan et al., 2022) 

In 1977, Richard Neave created the Manchester method, which combines the Russian and 
American methods (combination method). (Mekkadath Jayakrishnan et al., 2022; Navic et al., 2023) 
The Manchester method is considered the most accurate because it takes into account the thickness 
of the soft tissues, and facial and neck muscles to create the details of the facial shape. Stephan said 
that all the above methods rely on soft tissue depth information and anatomical knowledge. 
(Gupta et al., 2015) 

Facial reconstruction using computer-aided methods is a new 
method that was developed in the 20th century. (Wilkinson, 2010)  In computer-aided 
methods, computer software creates reconstructions using CT, CBCT, scans, and 
photographs. (Mekkadath Jayakrishnan et al., 2022; Rao et al., 2019; Wilkinson, 2010)  This method 
is influenced by technological advances that make it more flexible, objective, and able to 
analyze larger amounts of data more quickly than conventional methods. (Navic et al., 2023) 

Computer-aided 3D facial reconstruction has been in development for a long time but still 
requires continuous development using face reconstruction approaches. With the advancement of 
3D technology, a fast, efficient, and cost-effective computerized method for forensic facial 
reconstruction has been developed. The use of computer technology is an acceptable scientific 
method of facial reconstruction. (Navic et al., 2023) However, this system requires anthropological 
and computer expertise. This reduces the subjectivity and skill of the practitioner. It also produces 
many images of the same face quickly and efficiently. (Kadam et al., 2020; Short et al., 2014)  

Soft Tissue Depth In Facial Reconstruction 

The needling technique was the first method used to obtain soft tissue depth data. This 
method has the disadvantages of soft tissue distortion as a result of the decomposition process 
associated with the nature of the sample, difficulty in identifying the measurement site, and 
incorrect measurements that can be caused by the horizontal position of the body due to the action 
of gravity, but this technique also has some advantages, such as the immobility of the subject, the 
cheapness and simplicity of the equipment required, and the ability to measure any point on the 
head. (Domaracki & Stephan, 2006; Wilkinson, 2004) The position of the soft tissue over the hard 
tissue on the skull to obtain anatomical landmarks of the soft tissue is easier to estimate. (Saadeh et 
al., 2020)  There are more anatomical landmarks in soft tissue than in hard tissue. Although the 
morphology of soft tissue follows that of hard tissue. (Lin et al., 2016) 

In recent years, many studies have been carried out to obtain accurate soft tissue depth 
data using computed tomography (CT), magnetic resonance imaging (MRI), ultrasound (USG), and 
radiography. (Nitya et al., 2022) It is very important to know the average value of facial soft tissue 
depth in a particular part of the face. Various studies of facial reconstruction have produced 
databases of soft tissue depth in relation to gender, race, and body mass index. (Shui et al., 2016; 
Snider et al., 2017) Facial soft tissue depth is an important aspect of cranial identification methods. 
Methods for measuring soft tissue depth vary widely, and measurement error is generally not 
given much attention. (Stefura et al., 2021; Wang et al., 2022) In 95 studies, less than 44% of 
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measurement errors were present, and not all provided specific quantification. (Shui et al., 2016; 
Snider et al., 2017) 

The soft tissue depth of each region is different because the individual facial shape of each 
region is different. The identification of human skeletal remains of unknown origin remains a 
challenge for forensic identification. In such cases, identification data is lacking. Methods that 
develop facial images from individual skulls. Human skulls are also unique, complex, and 
different, like fingerprints. (Rao et al., 2019) 

Previous studies have used soft tissue depth on sparsely distributed anatomical landmarks, 
where different definitions of anatomical landmarks may affect contrast results. In this study, a 

total of 90.198 one-to-one correspondence skull sections were created from CT images in 171 

individuals, and all soft tissue depth anatomical landmarks of each correspondence section were 
calculated for statistical analysis and facial reconstruction. The basic descriptive statistics of mean 
and standard deviation for the calculated soft tissue depth were reported separately by gender and 
age. The results showed that 76.12% of the total showed that soft tissue depth was greater in males 
than females, except for sections around the zygoma, zygomatic arch, and middle lateral 
orbit. These sex-related significant differences were found in 55.12% of all nodules, and age-related 
statistically significant differences were delineated between the four age groups in most of them, 
73.31% for males and 63.43% for females. (Rao et al., 2019) 

In a database study of soft tissue depth in facial reconstruction in the Turkish adult 
population, there were differences in soft tissue depth between males and females examined from 
31 anatomical landmarks. (Bulut et al., 2014) Facial reconstruction studies of eye morphology in the 
South African population using 3D CT and CBCT methods revealed differences in eye morphology 
in the South African population with existing guidelines. (Dorfling et al., 2018) However, Stephan 
and Simpson conducted an analytical review of published adult data on soft tissue depth and 
found that the effect of race was not significant, suggesting that the effect of race on soft tissue 
depth is minimal. However, Stephan and Simpson conducted an analytical review of published 
data on facial soft tissue depth in adults and showed that the effect of race on soft tissue depth data 
was not significant, suggesting that the effect of race on soft tissue depth is minimal.  (Fernandes et 
al., 2012) 

Nasolabial Sulcus In Facial Reconstruction 

The nasolabial sulcus, also known as the "smile line" or "laugh line", starts at the alar 
groove and the alar facial fold and runs down the side of the upper lip. The nasolabial sulcus can 
be divided into the following five types based on its anatomical and histological characteristics: 
skin, fat pad, muscle, bone retrusion, and hybrid types. Factors that influence the formation of the 
nasolabial sulcus include loss of skin thickness over the sulcus, presence of excessive skin drooping 
over the sulcus, excessive fat deposits on the sides of the sulcus, weakness of the malar fat pad, and 
muscle hyperactivity. (Kaur et al., 2015) 

The nasolabial sulcus is an important aesthetic landmark consisting of fibrous tissue to 
which the levator muscles are attached. The nasolabial sulcus becomes more pronounced with age. 

(Bhama et al., 2014) Patterns of facial deformity associated with facial soft tissues have been of 
interest in facial reconstructive identification, surgery, and aesthetics. Individual facial soft tissues 
on the skull are subject to gravity. 30 The nasolabial sulcus is composed of both soft and hard 
tissue. (Lin et al., 2016) 

The nasolabial sulcus is in the middle third of the face. The nasolabial sulcus develops with 
the shifting of the malar fat pads, which is minimal and natural in people aged 30-40 years, marked 
at 40-50 years, and increased at 50-60 years. This shifting of the malar fat pads and reduction of 
fat makes the cheeks appear hollow. Nasolabial lines begin to form at the age of 20-30, deepen 
at the age of 30 and beyond, and gradually wrinkles appear, deepening at the age of 40-50 and 
continuing to deepen until the age of 60 and beyond. (Kaur et al., 2015) 
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In a study using 3D photogrammetry to monitor facial changes in the nasolabial sulcus, 
it was found that there was a decrease in soft tissue volume around the nasolabial sulcus, 
accompanied by soft tissue compression of the cheek laterally and inferiorly to the nasolabial 
sulcus. Gravity-induced changes in facial morphology occur in adults of all ages. (Fernandes et al., 
2012) In the 3D method results, the nasolabial sulcus can be measured. With the face in a horizontal 
position, the subnasal point is passed and the depth and width of the nasolabial sulcus is 
measured. (Wang et al., 2022) The 3D method is an effective method of measuring the length and 
depth of the nasolabial sulcus and is therefore objective. (Wang et al., 2022) 

RESULT AND DISCUSSION 
The face undergoes the effects of aging mainly due to bone movement, skin-related growth, and 
deformation associated with the introduction of wrinkles, and reduction in fat and muscle 
strength. Usually, bone growth occurs during childhood whereas, during adulthood, the most 
intense age-related deformations are associated with textural changes. Observation of aging-
related facial organs to estimate approximate human age. Human aging is an important aspect of 
biometrics and has not been extensively researched. (Kaur et al., 2015)  

The aging of the adult face is affected by various environmental disturbances such as solar 
radiation, wind, dry air, smoking, drug use, and psychological stress. Factors of craniofacial aging 
in adults and naturally occurring changes in size and shape of the head and face are age-related 
changes in hard and soft tissues. (Kaur et al., 2015) Typical clinical manifestations of more 
advanced facial aging are laxity of the skin and subcutaneous tissue, expression of wrinkles in the 
upper third of the face, tearing, lowering of the angle of the mouth, loss of defines at the 
mandibular border, changes in skin pigmentation and visible blood vessels. (Grablowitz et al., 
2019) 

Facial aging is associated with soft tissue loss. Perioral signs of facial aging can add years 
to a person's appearance and even affect facial expressions in smiling and non-smiling images. 
Loss of soft tissue support in certain areas such as the periorbital, frontal, malar, temporal, 
mandibular, mental, and perioral areas, and persistence or hypertrophy of fat in others such as the 
nasolabial sulcus and marionette lines. Facial wrinkles and folds interfere with emotional 
expression. Although not very noticeable, they are enough to cause problems with social 
interaction. The older a person gets; the more facial emotions are perceived by others due to the 
appearance of wrinkles and folds. (Faris et al., 2018). The nasolabial sulcus is in an 
important position in the front of the face. It is one of the most visible signs of facial aging. The 
nasolabial groove deepens with age. (Gupta et al., 2015) 

Two aspects of facial reconstruction techniques are cranial morphology and soft tissue 
depth data. It is necessary to obtain soft tissue depth data in the population to achieve accurate 
facial reconstruction. (Thiemann et al., 2017) Historically, soft tissue depth data has been obtained 
by needle puncture of the cadaveric face using invasive techniques. (Hwang et al., 2012; Thakur & 

Sehrawat, 2023) Cadaveric preservation causes a decrease in measurements by 50-60%. (Kundu et 
al., 2021). This is due to skin shrinkage caused by dehydration after. As a result, measurements 
cannot be taken exactly perpendicular to the bone surface. In addition, the small sample size of 
cadaver studies limits the collection of soft tissue depth data. In this case, the collection of soft 
tissue depth data from cadavers has unavoidable limitations. (Marur et al., 2014) 

A combination of scientific methods and artistic skills can be used for this purpose in 
forensic identification, where conventional identification techniques are useless, and samples are 
scarce. (Kundu et al., 2021) Computer-based 3D facial reconstruction can provide consistent and 
objective results and allows multiple reconstructions using additional data with different 
information, such as gender, age, ethnicity, body mass index, and type of malocclusion, as the 
reconstruction can be completed in a short time. (Dorfling et al., 2018; Gietzen et al., 2019) There 
has been much debate about facial reconstruction methods by scientists, but by following the 
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same method, both techniques, conventional and computer-based, have a fairly low degree of 
artistic interpretation. (Gietzen et al., 2019) 

CONCLUSION 
Facial reconstruction may be an option for identifying unidentified remains. Soft tissue depth 
is very important in facial reconstruction. The nasolabial sulcus influences facial expression in 
facial reconstruction. Technological advances improve or facilitate the work of forensic 
odontologists, anthropologists, and dentists compared to traditional methods. Various techniques 
have been used over the years to examine soft tissue, with advances in imaging techniques leading 
to increasingly accurate measurements. 
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