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Disclaimer

The Royal College of Pathologists of Thailand and Editorial Board cannot be held
responsible for errors or any consequences arising from the use of information contained in
Asian Archives of Pathology. It should also be noted that the views and opinions expressed in
this journal do not necessarily reflect those of The Royal College of Pathologists of Thailand
and Editorial Board.
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Abstract

Background: The estimation of the age at death for unidentified remains is part of the
biological profile used to narrow the list of potential missing persons before using positive
identification methods.

Objective: This study aimed to create a linear regression equation for age estimation from
femoral Hounsfield Unit Values using Computed tomography scans of the Thai deceased.
Materials and Methods: 252 abdominopelvic scans of male and female Thai deceased of
known age ranging from 20 to 105 years old in the Department of Forensic Medicine,
Chulalongkorn University were retrospectively collected. 252 samples of males and females
were randomized and subdivided into six subgroups of a decade year of age. The trabecular
density of the femur was determined by applying a threshold of -100 to 500 Hounsfield Units

to subtract all the cortical bone. The Hounsfield Unit of the region of interest was recorded.

Volume 7 | Number 3 | July — September 2025



Asian Archives of Pathology 3

Results: The three resultant age estimation equations for male, female, and unknown sex
deceased had R? of 0.623 to 0.658 and a standard error of 10.719 to 11.941 years.
Conclusions: This study provides a reliable new equation to estimate age among the Thai

population.

Keywords: Age estimation, Forensic anthropology, Hounsfield unit, Computed tomography,

Proximal femur

Introduction

The purpose of forensic anthropology is to aid in determining the cause of death, as well as
identifying the unknown individual by analyzing biolosical characteristics, including ancestry, sex,
age, and stature before using positive identification methods. However, the estimation of biological
characteristics is population specific. And the gold standard for estimating the adult age has not
yet been established. %%

In medical and legal proceedings, biological profiles of individuals are regularly derived
from anthropological examination of defleshed bones. However, the process of removing soft
tissue from bone is invasive and can potentially damage underlying bone tissue as well as lead to
the loss of key evidence.”

For the purposes of age estimation, forensic anthropologists make use of various body
components, including the skull, pelvis, ribs, and vertebrae, as well as long bones, such as the

femur (15, 16, 19, 23, 24, 26, 27

' As the longest, heaviest, and strongest bone in the body, the femur is
likely to be preserved in mass casualty incidents, and identifiable by its distinctive shape. Hence,
it is obvious when discovered in these circumstances, whereas the skull and other parts are
sometimes destroyed or remain undiscovered.

Multiple detector computed tomography (MDCT) offers the possibility to measure bones
in any plane, without the necessity of performing destructive procedures. Documentation of the
bones is collected permanently and created as a virtual copy which may be accessed at any time.
Considering that the CT scanner is accessible in Thailand and that it is a cost-effective device, the
use of CT scanners as a method to investigate unknown individuals and disaster victims is
reasonable, © ¥

In 2019, Ford et al. studied age and sex estimation, CT scans of known age adults and the
resulting 3D models were used to measure the volume of the proximal femur and its Hounsfield
Unit. The regression equations developed for estimating age and sex were created © The study
by Chansingthong et al. aimed to validate the age estimation equation of Ford (2019) in the Thai
population to test the accuracy of each method when applied to a Thai sample and found that
the equation according to Ford (2019) cannot be used in Thai age prediction, confirming inter-

population variation. ®”
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Literature Review

The estimation of the age at death for unidentified skeletal remains is part of the biological
profile used to narrow the list of potential missing persons. For presumptive identifications, based
on the basis of the consistency between the reported and estimated ages, it would be possible
to determine whether the individual should be considered for further consideration or excluded.”’

The population variation should be considered when estimating age. Many factors
contribute to bone remodeling and growth, including environmental factors, a function of genetics,
nutrition, socioeconomic status, and activity level. A comprehensive understanding of the nature,
sequence, and timing of skeletal changes across the lifespan is a prerequisite to the estimation of
age using the skeleton, as well as understanding the relationship between these processes and
chronological measures. Therefore, skeletal age is determined by correlating biological age with
chronological age (the length of time a person has been alive). 2% 1018

Since bone remodeling and growth are affected by factors such as sex, genetics, and
environmental factors, growth trajectories differ across populations. Any information regarding
ancestry or sex should be considered when estimating age. Due to the variation in populations, A.
Schmitt raised the issue of reliability and validity when applying Western age estimation methods
to Asian populations.(lo) Furthermore, the study by Mufioz et al. and Ruengdit et al. confirmed the
existence of interpopulation variation.® *

In Thailand, as a result of the country’s lack of expertise in forensic anthropology, studies
on age estimation are limited. And the specific population data for establishing biological profiles
in Thailand is still insufficient. There were several studies that examined the morphology of bones
for Thai adult age estimation using the cranial suture closure, the auricular surface of the ilium,
the pubic symphysis, and the maxillary obliteration."” Anyway, it is essential to note that
morphological studies are subjective when different observers evaluate the remains. This leads to
the development of a new formula for estimating the age at death using a more objective
approach by alternative equipment such as CTs and MRIs.?

CT is based on the same principles as X-rays. The CT beam consists of X-rays that are
transmitted to the body and absorbed at different rates based on the density of the material
through which they pass. Densities are expressed as grayscale images using the Hounsfield scale.®
& Hounsfield Units(HU) also known as CT numbers, is a measurement based on the baseline linear
attenuation coefficient of an X-ray beam, in which distilled water at standard pressure and
temperature (STP 0 degrees Celsius and 105 pascals) is defined as zero HU while air at STP is
defined as -1000 HU. The other CT values are calculated using the equation: HU = 1000 x (u tissue
- water) / ( water - p air) in which pi is the CT linear attenuation coefficient.?

In addition to its non-destructive nature, CT scanning can preserve the remains from further
damage and assist in reducing the process of bone preparation and widely used in the forensic

identification process to compare antemortem information with postmortem data, to reconstruct
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biological profiles, and to evaluate lesions and disease, the macroscopic bone surface as well as
subsurface structures, such as trabecular bone, and facilitate morphometric assessment. 3, 17)

The decreasing density of bone with increasing age can be visualized using X-rays, as well
as the loss of interconnection between trabecular structures.’® However, there are factors
affecting HU value including freezing and thawed specimens, dry bone, and higher BMI(Body mass
index).(zo’ 21, 22)

CT-based age estimation studies have been performed in many countries using various
bone structures, such as the sternum, clavicle, vertebrae, pubis, coxal bone, acetabulum, and
femur. However, only a few studies have been published on the Thai population.® 2 2 27 28,29
The present study aimed to create a linear regression equation for age estimation based on the

Thai population.

Materials and Methods

From a total of 1126 cases, 252 abdominopelvic scans of male and female Thai deceased
in the Department of Forensic Medicine, Chulalongkorn University, from February 2021 to
September 2022 were retrospectively collected under approval from the Institutional Review
Board (IRB) of the Faculty of Medicine, Chulalongkorn University (IRB no. 0533/65).

All scans were captured using GE Revolution Evo multi-detector CT scanner at 120 KV, an
automatic tube current (mA) variable with subject size, with a slice thickness of 1.25 mm. The
inclusion criteria were male and female Thai deceased over 20 years old. Any scans with Body
Mass Index (BMI) > 30 kg/m2 and factors that prevented the proper collection of data such as
artificial hip implants, fracture of the femoral neck, and other osteopathology of the femur were
excluded.

252 samples of males and females were randomized and subdivided into 6 subgroups of
a decade year of age based on their chronological age as shown in Table 1.

AW Server 3.2 program was used to analyze CT images and create a 3D reconstruction
model. The femoral heads were oriented and segmented manually from the acetabulum. The 3D
models of the proximal femur were orientated along the long axis of the femur, then cut 90
degrees to the coronal view under the anatomical landmark of the lesser trochanter in order to
maintain the reproducibility of the ROl(region of interest). Since this study uses HU as a
representation of the trabecular density as it has been shown that trabecular density decreases
with advancing age.

The trabecular density of the femur was determined by applying a threshold of -100 to
500 HU to subtract all the cortical bone. The HU of the ROl was recorded. A diagram of the

modeling process was provided in Figure 1.
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Table 1 Sample age and sex distribution.

Female (N = 98) Male (N = 154)
Decade N Mean+SD N Mean+SD
20 9 26.11+2.6 33 23.64+2.4
30 17 34.88+2.7 25 34.56+3.2
40 16 44.63+3.6 26 44.85+2.9
50 21 54.33+2.8 21 55.24+3.0
60 14 63.29+2.6 28 64.68+3.0
70+ 21 80.52+7.3 21 80.19+8.4
Total 98 53.67+18.2 154 48.47+19.4

Figure 1 (A) Cut 3D model of the proximal femur, anterior view.
(B) Cut 3D model of the proximal femur, posterior view.
(C) Resultant colored 3D model of the proximal femur, anterior view.
(D) 2D CT image showing cortical(red) and trabecular(green-blue) bone delineation,

sagittal plane.

Statistical analysis

Data collection and modeling processes were carried out by two different collectors
(forensic anthropologist and forensic medicine resident). Intraclass correlation analysis (ICC) was
used to test for intra- and inter-rater agreement. A pair-t-test was performed on data collected
from both sides of the femur in the first 30 cases to assess the degree of symmetry. If there was
no significant difference, only the left-side femurs were measured in the next 222 cases. As the
left side is non-dominant, it is less physically active, subject to lower stress and prone to fewer
degenerative processes.

An independent t-test was used to determine whether there was a significant difference
between males and females. The linear regression analysis was performed on both sex separately
as well as the combined population.

All statistics were run on SPSS 28 with a p-value of 0.05 being considered significant.
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Results

The intraclass correlation (ICC) results for all measurements showed an excellent level
of repeatability, with an intra-rater agreement of 0.997. Also, the inter-rater agreement was
excellent, with all measurements having an ICC > 0.989. Table 2 displays the descriptive

statistics of HU for males and females in each age group.

Table 2 Descriptive statistics of HU in each age group.

Female Male
Decade N Mean SD N Mean SD
20 9 232.86 18.06 33 235.76 19.10
30 17 218.03 21.18 25 221.12 15.34
a0 16 204.99 19.27 26 208.19 20.90
50 21 184.64 21.32 21 196.40 23.25
60 14 176.64 24.27 28 183.09 20.76
70+ 21 143.89 25.77 21 161.99 27.10
Total 98 188.30 36.09 154 203.72 32.03

The pair-t-test showed no statistical significance for the left and right femur with
respect to trabecular bone density (left 217.83 + 24.64 HU, right 218.99 + 21.95 HU with p =
0.516). While the independent t-test showed statistical significance between males and
females with p = 0.001, indicating that there was a significant difference between both sex.

Trabecular bone density was used to create three linear models for age estimation:
for male, female, and unknown sex groups. All three equations used the left trabecular bone
density as a predictor with a Pearson correlation coefficient between age and HU of -0.798.
The linear regression models for age estimation are shown in Table 3. The scatterplots for

these regression models are displayed in Figure 2 and Figure 3.

Table 3 Linear regression models for age estimation

Equation R R? SD
Male Age = 146 - (0.48 x HU) 0.789 0.623 11.941
Female Age = 131 - (0.41 x HU) 0.811 0.658 10.719
Unknown sex Age = 138 - (0.44 x HU) 0.798 0.637 11.521

*HU refers to Hounsfield Units of left trabecular bone density.
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& Unear = 0623
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Figure 2: Male linear regression model
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Figure 3: (A) Female linear regression model, (B) Unknown sex linear regression model
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Discussion

The study by Chansingthong et al. found that the age equation according to Ford et
al. which was studied in the United States of America could not be used in age prediction
among the Thai population and suggested that inter-population variation did exist.*” Several
studies in many countries have reported on CT-based age estimation using various bone

structures.(é’ 23, 25, 27, 28, 29)

However, the method using the femur or other bones for age
estimation in adult by using CT is not yet established. Therefore, the result of this study could
not be compared with other previous studies in Thailand.

In the present study, the resultant realistic 3D images are reflected in the excellent
degree of agreement observed in the intra-observer and inter-observer reproducibility. It may
result from using the lesser trochanter as a cut point.

The current study introduces a new equation for age estimation based on the Thai
population. This can be useful in narrowing down the age of males and females as well as
unidentified individuals with a standard deviation of + 10 to 11 years depending on the linear
regression model. As shown in Table 3, the male equation has an R? of 0.623 and a standard
deviation of +11.941. The female equation has R? 0.658 and a standard deviation of +10.719.
If it is unable to identify the sex of the unknown individuals, the authors suggest using the
equation for the unknown sex group with R? 0.637 and a standard deviation of +11.521.

As compared to the previous study by Ford et al., which examined the American
population and developed three age estimation equations with R? ranging from 0.412 to
0.512.%In the present study, the new equations based on the Thai population data appear to
be more accurate and have a greater R? of 0.623 to 0.637. However, it should be noted that
the samples in this study are all fleshed deceased. The study by Colman et al. examined the
interchangeability of virtual and dry bone measurements on CT scans. In this context, 'clinical'
models referred to fully intact cadavers, while 'dry' models referred to their corresponding dry
bone counterparts. The authors concluded that the accuracies of ROIs varied greatly
depending on the CT model and were greater for 'clinical' CT models than for 'dry’ CT models.
@Y As a result of this, the equations provided in this study should not be used in estimating
the age of unfleshed or dry remains because any measurement of HU would be artificially
lower in dry bone since there would be an absence of HU values. In the case of a high-grade
decay of the proximal femur, this method should not be used since it requires an intact
proximal femur to provide adequate information.

Since environmental factors, genetic factors, nutrition, socioeconomic status, and
physical activity all play a role in bone remodeling and growth. Any data regarded medication,
health status, and any intrinsic and extrinsic factors should be considered when applying the

method for age estimation.
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Conclusion
The equations provided in this study should be used only in fleshed remains. This study

involves developing equations for the purpose of estimating age. Further studies concerning

age estimation may contribute to validating the validity of these equations. Also, the possibility

of establishing age estimation in a high-grade decay should be taken into consideration.
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Abstract

Background: Dried blood spot (DBS) serves as an alternative method for specimen collection
and storage, involving the application of a small volume of blood onto a paper-based
substrate. This approach facilitates easy transportation and requires minimal storage space at
room temperature. Recently, there has been a growing focus on the use of the Whatman™
FTA card in forensic toxicology analysis. This interest stems from its capability to effectively
inactivate viruses, ensuring safer handling and storage procedures. While numerous drugs and
narcotics have been studied using DBS, there remains a notable absence of research on
mitragynine. Mitragynine is an active compound found in Kratom which is rapidly gaining global
popularity as a new psychoactive substance.

Objective: A preliminary study explores the potential use of the Whatman™ FTA card for the
collection and storage of mitragynine.

Materials and Methods: Mitragynine standard was mixed in blood to achieve a concentration
of 500 ng/mL. Subsequently, ten microliters of the sample were applied onto the Whatman™
FTA card and allowed to dry at room temperature for three hours. After drying, the sample
on the dried blood spot was cut and transferred into a test tube. Extraction with methanol
was then conducted, followed by centrifugation of the extraction solution. The resulting
supernatant was filtered through a nylon syringe filter. Finally, the filtered supernatant was
analyzed using LC/MS-MS.
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Results: While methanol extraction demonstrated moderate effectiveness in yielding
satisfactory mitragynine recovery from DBS, subsequent storage of the DBS at room
temperature for seven days revealed a significant decrease in mitragynine levels of up to 35%.
Conclusions: The storage method for mitragynine as dried blood spots should be revised,
considering options such as refrigeration or exploration of alternative card types. Prior to
implementation in routine analysis, a validation process must be conducted to ensure the

reliability and accuracy of the chosen storage approach.

Keywords: mitragynine; dried blood spot (DBS); Whatman™ FTA

Introduction

The collection and storage of specimens represent critical steps in forensic
toxicological analysis. When dealing with liquid samples, it is advisable to employ screw-cap
plastic tubes containing appropriate preservative substances V. Nevertheless, plastic tubes
present certain drawbacks, including space occupation within refrigeration units and challenges
during transportation.

The dried blood spot (DBS) method was first introduced in 1963 for neonatal screening
to diagnose phenylketonuria. DBS involves the simple application of a small volume of blood
onto a paper-based substrate “. DBS has found wide application in various fields including
clinical pharmacology, therapeutic drug monitoring, environmental control, and forensic
toxicology. Notably, DBS offers several advantages such as the use of a minimal blood sample
volume, ease of transportation, and minimal space requirements for storage at room
temperature.

While the Whatman™ 903 card has been commonly utilized in both practice and
research, recent attention has been directed towards the Whatman™ FTA card. The
Whatman™ FTA card is primarily applied in genetic research due to its ability to lyse cells,
denature proteins, and protect nucleic acids for analysis. Additionally, it facilitates the rapid
inactivation of viruses. This unique feature of the Whatman™ FTA card ensures safe handling
without the risk of infection.

Forensic toxicology studies have investigated benzodiazepines, antidepressants,
antipsychotics, cocaine, amphetamine derivatives, ketamine, and methadone using dried
blood spot (DBS) analysis @34 However, to date, there has been no research conducted on
the detection of mitragynine using DBS. Mitragynine is a major psychoactive compound found
in Kratom, a narcotic that has gained increasing global popularity as a new psychoactive
substance ©.

The objective of this study is to conduct preliminary verification of mitragynine on

Whatman™ FTA card, focusing on two key aspects: extraction recovery and one-week stability.
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Materials and Methods

materials and chemicals

High-performance liquid chromatography grade methanol and acetonitrile were
purchased from Merck (Sulpeco) Germany. Ammonium formate solution and formic acid (LC-
MS grade) were obtained from Sigma and Fischer Chemical US, respectively.

Mitragynine standard was obtained from Cerilliant (Sigma Aldrich) US.

Syringe filter nylon membrane (13 mm with 0.22 um pore size), 2 ml short tread vial
(@amber 9 mm tread, 11.6 x 32 mm), bonded natural PTFE/white silicone septa, 9 mm blue
screw cap (6 mm center hole), and 250 pl clear insert with no spring vial were purchased from
Onepuresci China.

Type | water (18.2 MQ.cm at 25 °C) was from MicroPure Water Purification system
Thermo Scientific, US. Whatman TM FTA card was bought from Sigma Aldrich.

Whole blood was from the Thai Red Cross Society, Thailand. Blood sample was tested

for drugs and narcotics by LC-MS/MS and demonstrated no drugs or narcotics.

Instrumentation

A Shidmazu Liquid Chromatography Nexera X2 LC-30AD with triple quadrupole mass
spectrometer LC-MS 8060 was from Kyoto, Japan. Shidmazu LabSolutions software version
597 was used. The parameter settings of the LC-MS/MS were presented in Table 1. The
retention time of mitragynine was observed to be 11.698 minutes, with corresponding mass
spectral (m/z) data indicating precursor ion and product ions at m/z 399.05, 173.95, and 159,

respectively.

Sample preparation

Spike standard mitragynine into blood to achieve a concentration of 500 ng/ml.
Dispense 100 pl of the blood sample onto the designated circular area of a Whatman™ FTA
card, ensuring even distribution within the circle. Allow the blood sample on the card to air-
dry at ambient temperature for a duration of 3 hours. Subsequently, excise the circular section
of the card and transfer it into a 5 ml microtube. Add 2 ml of methanol into the microtube,
followed by vortexing and sonication for a duration of 10 minutes. Proceed to centrifuge the
mixture at 9,000 rpm at 4°C for 10 minutes. The resulting supernatant should then be filtered
through a nylon syringe filter. Transfer 1 mL of the filtered sample into a 1 mL vial for LC/MS-
MS analysis. The entire procedure was performed in triplicate for precision and consistency.

A stability test was conducted by storing dried blood samples on Whatman™ FTA cards
at room temperature in sealed envelopes for a duration of 7 days. The extraction and
quantification of mitragynine were carried out on samples obtained on day 0 of the study.

The test protocol was executed in triplicate to ensure reliability and consistency of results.
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Table 1 Parameter, LC condition and MS/MS condition.

Parameter

Column

Shim- pax Volex SP-C18, 1.8 Mm, 2.1 x 100 mm column
(Shimadzu, Kyoto, Japan).

Mobile Phase

10 mM Ammonium formate in water with 0.1% formic acid
(mobile phase A)
10 mM Ammonium formate in methanol with 0.1% formic acid

(mobile phase B).

LC Condition

The flow rate

0.3 mL/min

Gradient of the mobile

0.00-2.00 min: 15%, 2.00-10.00 min: 50%, 10.00-12.00 min:

phase B 95%, 12.00-20.00 min: 95%, 20.00-21.00 min: 5%, 21.00-26.00
min: 5%.

LC Stop Time 26 min

Column Oven 40 °C

MS/MS condition

Mode positive electrospray ionization (ESI) mode
Interface voltage 4 kv

Nebulizing gas (N2) flow | 3 L/min

Heating gas (N2) flow 10 L/ min

Interface temperature 300 °C

Desolvation temperature | 250 °C

Heat block temperature | 400 °C

Drying gas (N2) flow 10 L/min

Argon 270 kPa
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Results and Discussion

Methanol extraction yield a moderate recovery of mitragynine from the dried blood
spot on Whatman™ FTA card displayed on Day 0, however, after 7 days storage the amount

of mitragynine on the Whatman™ FTA cards reduced up to 35% as data in Table 2.

Table 2 Mitragynine concentrations (ng/ml) from DBS on Day 0 and Day 7

Day 0 Day 7 % Difference
Sample 1 100.48 78.50 21.86
Sample 2 109.27 70.96 35.06
Sample 3 114.74 81.01 29.40
Mean 108.16 76.82 28.98

Previous studies have indicated varying degrees of mitragynine stability under different
storage conditions. Specifically, one study reported a decrease of approximately 20% in
mitragynine levels after refrigerated or frozen storage for 1 month . Another study observed
a reduction of about 10% in mitragynine levels after 7 days of storage in a refrigerator . It's
worth noting that extreme pH levels and temperature have been identified as factors that can
adversely affect the stability of mitragynine ©.

In this study, the observed decrease in mitragynine levels on dried blood spot samples
may potentially be attributed to factors such as temperature and pH conditions at the time
of application onto the Whatman™ FTA cards. Chemicals present in the Whatman™ FTA card
could potentially contribute to the degradation of mitragynine. Thus, a comprehensive
validation of this storage method has not been conducted. It is suggested that further

investigations be undertaken, including modified storage conditions such as storing the cards

in a refrigerator or freezer, as well as exploring alternative extraction method and card types.

Conclusion

The preliminary study demonstrated that methanol could serve as an extraction
solvent for retrieving mitragynine from dried blood spots (DBS) on Whatman™ FTA cards.
However, storage of the cards at room temperature resulted in a notable reduction of up to
35% in mitragynine levels. Consequently, it is imperative to conduct further investigations
involving modified DBS techniques and subsequent validation. These endeavors are aimed at
establishing the viability of utilizing DBS as an alternative method for blood storage in test

tubes.
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Abstract

Background: Brainstem injuries are potentially lethal. Most of the events are related to velocity
trauma especially in traffic accidents.

Objectives: To collect autopsy data and analyze prevalence of mechanisms leading to
pontomedullary lacerations.

Material and methods: Five-year autopsy data including reports, pictures, and histopathological
slides were collected and reviewed. One of the inclusion criteria is to focus on cases with
pontomedullary laceration exclusively in velocity-related injuries i.e. traffic accident and fall from
height.

Results: The total number of 2,299 traffic and 351 falling fatalities were collected and
pontomedullary laceration were found 7.7 and 2.6 percent, respectively. The most three
prevalent modes of injuries were from motorcycle (66.5%), pedestrian (20.5%), and car (9.1%)
accidents. Skull-base fractures were found as the highest contributing mechanism of
pontomedullary laceration followed by over-movement of the neck as equal to atlanto-occipital
dislocation. It is also found that, of three mechanisms, pedestrian and motorcycle injuries show
statistical significance. Degree of the laceration plays no significant role in a survival duration.
Conclusion: This study provides a landscape of the mechanisms of pontomedullary laceration in
different modes of injuries. Also, the survival duration in each case varies and death does not
always occur immediately when brainstem disrupts.

Keywords: Pontomedullary laceration, PML, Velocity-related injuries, Traffic accident, Fall from
height
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Foddun1eadf (p<0.01) dmdunisuimduiiiinainnnsaztnae (Over-movement) Sty
27 5798 wudrdnnsnszunadiluviiinazang 19 518 (70.37%) nszunnmsinudnavesdsuy 3 51
(11.11%) NSTUNNVAMUNEDIATEE 2 518 (7.41%) wazlinuganszunn 3 578 (11.11%)

A13797 2 uanansuinluiduaayAgiuves PML

AOD (%) SBF (%) AOD + AOD + SBF + Cx AOD + Over
SBF (%) NFx (%) (%) SBF + movement
NFx (%) (%)
INLIULUA 7(5.98) 51 (43.59) 11 (9.4) 9 (7.69) 18 (15.38) 5(4.27) 16 (13.68)
AULAUOUY 8(22.22) 7(19.44) 5(13.89) 4(11.11) 3(8.33) 4(11.11) 5(13.89)
wa 08U 2(12.5) 5(31.25) 2(12.5) 0 (0) 1 (6.25) 1 (6.25) 5(31.25)
gUAme
95795 | e 1(25) 2 (50) 0 (0) 0 (0) 0 (0) 1 (25) 0 (0)
ol 0(0) 0(0) 1 (100) 0 (0) 0(0) 0(0) 0 (0)
nseueud 00 1(50) 0 (0) 0 (0) 00 0(0) 1(50)
Anige
mnﬁgﬂq 0 (0) 5(555  1(11.11) 0 (0) 2(2222)  1(11.11) 0 (0)

nuene AOD = Atlanto-occipital dislocation, SBFx = Skull-base fracture, NFx = Cervical spine fracture

=

iiouvanuguusaves PML LY 3 sedu udrdwundeyaniunisuiaiiuienaazify
auyAgIuves PML Usingaumsnsil 3 udahdeyauiuieuifisunuunnsiadie Fisher exact
test wuhmsuialuiiduauyRsves PML fenausnsinsegisiifdfavneadfszninanisanun
Tuszsy 1 way 3 Wi (p=0.03) LLagij’lizﬁJzLDﬁ’]ﬁﬁ%%ﬁ@%ﬂ’]ﬂ%ﬁdﬂ’]iLﬁﬂ PML sraanuansiusn
A2 A28 Kaplan-Meier survival estimate tagdvdrAgyn1saifnae Chi-square test Wuin
vdeTInduluey dedinneglu 1 Filuawsn tngldfirnuuaneafuegediteddoneeda (p=0.94)
uonanil §iisTAnegiAu 1 4alus Suauiedu 6 31 (3.24%) SFAnegiudinnndt 1-14 dalus
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A137971 3 LARINITHINKIITTAUAIUTURTIVOI PML Uarn1suiniduiionaiduauyfgiuues PML

STAUAIIY AOD (%)  SBF (%) AOD AOD SBF+Cx Al (%) Over
TULTIVDY +SBF (%)  +Cx (%) (%) movement
PML (%)

1 6 (6.9) 32 (36.78) 12(13.79) 4 (4.6) 7 (8.05) 8(9.2)  18(20.69)
2 5(8.33) 21 (35) 5 (833) 5(833) 11(1833) 4(6.67) 9 (15)
3 6 (15.70) 18(47.37) 3 (7.89) 4(10.53) 5 (13.16) 1(2.63) 1(2.63)

MaeLme AOD = Atlanto-occipital dislocation, SBFx = Skull-base fracture, NFx = Cervical spine fracture

afuTEHan1IAnY
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APPENDIX 1
INFORNMATION FOR AUTHORS

All authors listed in a paper submitted to Asian Archives of Pathology (AAP) must have
contributed substantially to the work. It is the corresponding author who takes responsibility
for obtaining permission from all co-authors for the submission. When submitting the paper,
the corresponding author is encouraged to indicate the specific contributions of all authors
(the author statement, with signatures from all authors and percentage of each contribution
can be accepted). Examples of contributions include: designed research, performed research,
contributed vital new reagents or analytical tools, analysed data, and wrote the paper. An
author may list more than one type of contribution, and more than one author may have
contributed to the same aspect of the work.

Authors should take care to exclude overlap and duplication in papers dealing with
related materials. See also paragraph on Redundant or Duplicate Publication in “Uniform
Requirements  for Manuscripts ~ Submitted to Biomedical ~ Journals” at
http://www.icmje.org/index.html.

The submitted manuscripts will be reviewed by three members of the Editorial Board or
three expert reviewers from different institutions. At the discretion of the Editorial Board, the
manuscripts may be returned immediately without full review, if deemed not competitive or
outside the realm of interests of the majority of the readership of the Journal. The decision
(reject, invite revision, and accept) letter will be coming from the Editorial Board who has
assumed responsibility for the manuscript’s review. The editor’s decision is based not just on
technical merit of the work, but also on other factors such as the priority for publication and
the relevance to the Journal’s general readership. All papers are judged in relation to other

submissions currently under consideration.

Categories of Manuscripts
1. Letters to the Editor
The letters to the editor are the reactions to any papers published in AAP. These
letters will be reviewed by the Editorial Board and sent to the authors of the original paper
with an invitation to respond. Letters and eventual responses will be published together,
when appropriate.
B Word Count: 300 — 500 words (excluding references and figure or table legends)
®  Abstract: Not required
B References: Maximum of 10

" Fjoure or Table: Maximum of 1 (if needed)
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2. Original Articles

The original articles are the researches describing the novel understanding of
anatomical pathology, clinical pathology (laboratory medicine), forensic medicine (legal
medicine or medical jurisprudence), molecular medicine or pathobiology. Systematic
reviews, meta-analyses and clinical trials are classified as articles. The articles should be
clearly and concisely written in the well-organised form (see Organisation of
Manuscripts): abstract; introduction; materials and methods; results; discussion; and
conclusions. The manuscripts that have passed an initial screening by the Editorial Board
will be reviewed by two or more experts in the field.

" Word Count: 3,000 — 5,000 words (excluding abstract, references, and figure or

table legends)
B Structured Abstract (see Organisation of Manuscripts): 150 — 200 words
®  References: Maximum of 150

W Figures or Tables: Maximum of 6

3. Review Articles

The review articles are generally invited by the Editor-in-Chief. They should focus on
a topic of broad scientific interest and on recent advances. These articles are peer-
reviewed before the final decision to accept or reject the manuscript for publication.
Therefore, revisions may be required.

" Word Count: 3,000 - 5,000 words (excluding abstract, references, and figure or

table legends)
®  Unstructured Abstract: 150 — 200 words
" References: Maximum of 150

®  Figures or Tables: Maximum of 4

4. Case Reports

AAP limits publication of case reports to those that are truly novel, unexpected or
unusual, provide new information about anatomical pathology, clinical pathology
(laboratory medicine) or forensic medicine (legal medicine or medical jurisprudence). In
addition, they must have educational value for the aforementioned fields. The journal will
not consider case reports describing preventive or therapeutic interventions, as these
generally require stronger evidence. Case reports that involve a substantial literature
review should be submitted as a review article. The submitted case reports will undergo
the usual peer-reviewed process.

B Word Count: 1,200 - 2,000 words (excluding abstract, references, and figure or

table legends)
B Unstructured Abstract: 150 — 200 words
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B References: Maximum of 20

W Figures or Tables: Maximum of 4

5. Case Illustrations
Case illustrations are aimed to provide education to readers through multidisciplinary
clinicopatholosgical discussions of interesting cases. The manuscript consists of a clinical
presentation or description, laboratory investigations, discussion, final diagnosis, and up to
5 take-home messages (learning points). Regarding continuous learning through self-
assessment, each of the case illustrations will contain 3 — 5 multiple choice questions
(MCQs) with 4 - 5 suggested answers for each question. These MCQs are placed after the
final diagnosis and the correct answers should be revealed after the references. The
questions and take-home messages (learning points) are included in the total word count.
The manuscripts that have passed an initial screening by the Editorial Board will be
reviewed by two experts in the field.
®  Word Count: 1,000 - 2,000 words (excluding references and figure or table
legendss)
®  Abstract: Not required
B References: Maximum of 10
®  Figures: Maximum of 2
B Tables: Maximum of 5
6. Technical Notes
The technical notes are brief descriptions of scientific techniques used in the
anatomical pathology, clinical pathology (laboratory medicine), forensic medicine (legal
medicine or medical jurisprudence), molecular medicine or pathobiology. The submitted
manuscripts are usually peer-reviewed.
" Word Count: Maximum of 1,000 words (excluding references and figure or table
legendss)
® Abstract: Not required

®  References: Maximum of 5

®  Figures or Tables: Maximum of 2
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Organisation of Manuscripts
1. General Format

The manuscripts written in English language are preferable. However, Thai papers are
also acceptable, but their title pages, abstracts, and keywords must contain both Thai and
English. These English and Thai manuscripts are prepared in Ad-sized Microsoft Word
documents with leaving 2.54-cm (1-inch) margins on all sides. All documents are required
to be aligned left and double-spaced throughout the entire manuscript. The text should
be typed in 12-point regular Times New Roman font for English manuscript and 16-point
regular TH SarabunPSK font for Thai manuscript.

The running titles of English and Thai manuscripts are placed in the top left-hand
corner of each page. They cannot exceed 50 characters, including spaces between words
and punctuation. For the header of English paper, the running title will be typed in all
capital letters. The page number goes on the top right-hand corner.

Footnotes are not used in the manuscripts, but parenthetical statements within text
are applied instead and sparingly. Abbreviations should be defined at first mention and
thereafter used consistently throughout the article. The standard abbreviations for units
of measure must be used in conjunction with numbers.

All studies that involve human subjects should not mention subjects’ identifying
information (e.g. initials) unless the information is essential for scientific purposes and the

patients (or parents or guardians) give written informed consent for publication.

2. Title Page

The title page is the first page of the manuscripts and must contain the following:

" The title of the paper (not more than 150 characters, including spaces between
words)

B The full names, institutional addresses, and email addresses for all authors (If
authors regard it as essential to indicate that two or more co-authors are equal
in status, they may be identified by an asterisk symbol with the caption “These
authors contributed equally to this work” immediately under the address list.)

®  The name, surname, full postal address, telephone number, facsimile number,
and email address of the corresponding author who will take primary
responsibility for communication with AAP.

B Conflict of interest statement (If there are no conflicts of interest for any author,
the following statement should be inserted: “The authors declare that they have

no conflicts of interest with the contents of this article.”)
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3.

4.

Abstract

A structured form of abstract is used in all Original Article manuscripts and must
include the following separate sections:

®  Backeround: The main context of the study

B QObjective: The main purpose of the study

®  Materials and Methods: How the study was performed

B Results: The main findings

B Conclusions: Brief summary and potential implications

B Keywords: 3 - 5 words or phrases (listed in alphabetical order) representing the

main content of the article

Introduction

The Introduction section should clearly explain the background to the study, its aims,
a summary of the existing literature and why this study was necessary or its contribution
to the field.

Materials and Methods

The Materials and Methods section must be described in sufficient detail to allow
the experiments or data collection to be reproduced by others. Common routine methods
that have been published in detail elsewhere should not be described in detail. They
need only be described in outline with an appropriate reference to a full description.
Authors should provide the names of the manufacturers and their locations for any
specifically named medical equipment and instruments, and all chemicals and drugs
should be identified by their systematic and pharmaceutical names, and by their trivial
and trade names if relevant, respectively. Calculations and the statistical methods
employed must be described in this section.

All studies involving animal or human subjects must abide by the rules of the
appropriate Internal Review Board and the tenets of the recently revised Helsinki protocol.
Hence, the manuscripts must include the name of the ethics committee that approved

the study and the committee’s reference number if appropriate.

Results

The Results section should concisely describe the findings of the study including, if
appropriate, results of statistical analysis which must be presented either in the text or as
tables and figures. It should follow a logical sequence. However, the description of results
should not simply repeat the data that appear in tables and figures and, likewise, the same

data should not be displayed in both tables and figures. Any chemical equations, structural
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10.

formulas or mathematical equations should be placed between successive lines of text.

The authors do not discuss the results or draw any conclusions in this section.

Discussion

The Discussion section should focus on the interpretation and the significance of the
findings against the background of existing knowledge. The discussion should not repeat
information in the results. The authors will clearly identify any aspects that are novel. In

addition, there is the relation between the results and other work in the area.

Conclusion
The Conclusion section should state clearly the main summaries and provide an
explanation of the importance and relevance of the study reported. The author will also

describe some indication of the direction future research should take.

Acknowledgements
The Acknowledgements section should be any brief notes of thanks to the following:
®  Funding sources
® A person who provided purely technical help or writing assistance
® A department chair who provided only general support
B Sources of material (e.¢. novel drugs) not available commercially
Thanks to anonymous reviewers are not allowed. If you do not have anyone to

acknowledge, please write “Not applicable” in this section.

References

The Vancouver system of referencing should be used in the manuscripts. References
should be cited numerically in the order they appear in the text. The authors should
identify references in text, tables, and legends by Arabic numerals in parentheses or as
superscripts. Please give names of all authors and editors. The references should be
numbered and listed in order of appearance in the text. The names of all authors are cited
when there are six or fewer. When there are seven or more, only the first three followed
by “et al.” should be given. The names of journals should be abbreviated in the style
used in Index Medicus (see examples below). Reference to unpublished data and personal
communications should not appear in the list but should be cited in the text only (e.g. A
Smith, unpubl. Data, 2000).

" Journal article

1. Sibai BM. Magnesium sulfate is the ideal anticonvulsant in preeclampsia —
eclampsia. Am J Obstet Gynecol 1990; 162: 1141 - 5.
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11.

12.

13.

B Books
2. Remington JS, Swartz MN. Current Topics in Infectious Diseases, Vol 21.

Boston: Blackwell Science Publication, 2001.

" Chapter in a book
3. Cunningham FG, Hauth JC, Leveno KJ, Gilstrap L Ill, Bloom SL, Wenstrom KD.
Hypertensive disorders in pregnancy. In: Cunningham FG, Hauth JC, Leveno
KJ, Gilstrap L Ill, Brom SL, Wenstrom KD, eds. Williams Obstetrics, 22" ed.
New York: McGraw-Hill, 2005: 761 — 808.

Tables

The tables should be self-contained and complement, but without duplication,
information contained in the text. They should be numbered consecutively in Arabic
numerals (Table 1, Table 2, etc.). Each table should be presented on a separate page with
a comprehensive but concise legend above the table. The tables should be double-
spaced and vertical lines should not be used to separate the columns. The column
headings should be brief, with units of measurement in parentheses. All abbreviations
should be defined in footnotes. The tables and their legends and footnotes should be
understandable without reference to the text. The authors should ensure that the data in
the tables are consistent with those cited in the relevant places in the text, totals add up

correctly, and percentages have been calculated correctly.

Figure Legends

The legends should be self-explanatory and typed on a separate page titled “Figure
Legends”. They should incorporate definitions of any symbols used and all abbreviations
and units of measurement should be explained so that the figures and their legends are
understandable without reference to the text.

If the tables or figures have been published before, the authors must obtain written
permission to reproduce the materials in both print and electronic formats from the
copyright owner and submit them with the manuscripts. These also follow for quotes,
illustrations, and other materials taken from previously published works not in the public

domain. The original resources should be cited in the figure captions or table footnotes.

Figures
All illustrations (line drawings and photographs) are classified as figures. The figures
should be numbered consecutively in Arabic numerals (Figure 1, Figure 2, etc.). They are

submitted electronically along with the manuscripts. These figures should be referred to
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specifically in the text of the papers but should not be embedded within the text. The
following information must be stated to each microscopic image: staining method,
magnification (especially for electron micrograph), and numerical aperture of the objective
lens. The authors are encouraged to use digital images (at least 300 d.p.i.) in .jpg or .tif
formats. The use of three-dimensional histograms is strongly discouraged when the

addition of these histograms gives no extra information.

Components
14.1. Letters to the Editor
The Letter to the Editor manuscripts consist of the following order:
B Title Page
" Main Text
®  References
" Table (if needed)
" Figure Legend (if needed)
" Figure (if needed)
14.2. Original Articles
The Original Article manuscripts consist of the following order:
®  Title Page
W Structured Abstract

Introduction
B Materials and Methods

Results

Discussion

Conclusions

Acknowledgements

References
Table (s)
Figure Legend (s)

Figure (s)
14.3. Review Articles
The Review Article manuscripts consist of the following order:
B Title Page
B Unstructured Abstract
®  Introduction
B Main Text

B Conclusions

Acknowledgements

Volume 7 | Number 3 | July — September 2025



Asian Archives of Pathology

14.4. Case Reports

36

References
Table (s)

Figure Legend (s)
Figure (s)

The Case Report manuscripts consist of the following order:

Title Page
Unstructured Abstract
Introduction

Case Description
Discussion
Conclusions
Acknowledgements
References

Table (s)

Figure Legend (s)
Figure (s)

14.5. Case Illustrations

The Case Illustration manuscripts consist of the following order:

14.6. Technical Notes

Title Page

Clinical Presentation or Description
Laboratory Investigations
Discussion

Final Diagnosis

Multiple Choice Questions (MCQs)
Take-Home Messages (Learning Points)
Acknowledgements

References

Correct Answers to MCQs

Table (s)

Figure Legend (s)

Figure (s)

The Technical Note manuscripts consist of the following order:

Title Page
Introduction
Main text

Conclusions
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" Acknowledgements
" References

" Table (s)

" Figure Legend (s)

" Figure (s)

Proofreading

The authors of the accepted manuscripts will receive proofs and are responsible for
proofreading and checking the entire article, including tables, figures, and references. These
authors should correct only typesetting errors at this stage and may be charged for extensive

alterations. Page proofs must be returned within 48 hours to avoid delays in publication.

Revised Manuscripts

In many cases, the authors will be invited to make revisions to their manuscripts. The
revised manuscripts must generally be received by the Editorial Board within 3 months of the
date on the decision letter or they will be considered a new submission. An extension can

sometimes be negotiated with the Editorial Board.
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APPENDIX 2
BENEFITS OF PUBLISHING WITH
ASIAN ARCHIVES OF PATHOLOGY

Asian Archives of Pathology (AAP) is an open access journal. Open Access makes your
works freely available to everyone in the world. It provides a significant boost to the readership
of your articles, and has been shown to have an increase in positive influence on citations
and reuse. Hence, open-access leads to more recognition for our esteemed authors.

The journal has been sponsored by the Royal College of Pathologists of Thailand. We
have the policy to disseminate the verified scientific knowledge to the public on a non-profit
basis. Hence, we have not charged the authors whose manuscripts have been submitted or
accepted for publication in our journal.

Since AAP is also a peer-reviewed journal, the submitted manuscripts will be reviewed
by three members of the Editorial Board or three expert reviewers from different institutions.
The decision on these manuscripts is processed very fast without any delay and in shortest
possible time. The processing period is 1 — 2 weeks. These decisions of the reviewers are
unbiased and the decision (reject, invite revision, and accept) letter coming from the Editorial

Board is always conveyed to the authors.
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APPENDIX 3
SUBNMISSION OF THE MANUSCRIPTS

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Access www.asianarchpath.com

If you did not register before, please create an account first.

Login with your username and password.

Click the “+ New Submission” button on the upper right-hand side of the page.

Proceed to fill up the Submission Form online and follow the directions given

therein.

Upload your manuscript file (s).

Re-check the content of your manuscript (s) and the uploaded file (s) more
carefully prior to the submission. If you have submitted your manuscript file (s)
incorrectly, you must contact Editor-in-Chief of Asian Archives of Pathology
immediately. The Editor-in-Chief can clear the incorrect attempt and allow you

another submission.

Click the “Submit Manuscript” button under Important Notice.

If you have any further enquiries, please do not hesitate to contact the Journal.
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APPENDIX 4
CONTACT THE JOURNAL

The Editorial Office of Asian Archives of Pathology

Department of Pathology, Floor 6, Her Royal Highness Princess Bejaratana Building
Phramongkutklao College of Medicine
317 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
Telephone: +66 (0) 90 132 2047

Fax: +66 (0) 2 354 7791

Email: editor@asianarchpath.com
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APPENDIX S5
SUPPORT THE JOURNAL

Asian Archives of Pathology (AAP) has a mission of disseminating the unbiased and
reliable medical knowledge on a non-profit basis. If you consider that this journal is useful for
the public, you can support us by submitting your advertisements via the contact information

below.

Assistant Professor Dr Chetana Ruangpratheep
The Editorial Office of Asian Archives of Pathology
Department of Pathology, Floor 6, Her Royal Highness Princess Bejaratana Building
Phramongkutklao College of Medicine
317 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
Telephone: +66 (0) 90 132 2047
Fax: +66 (0) 2 354 7791

Email: editor@asianarchpath.com
Every support, small or big, can make a difference.

Thank you

lingp il

Assistant Professor Dr Chetana Ruangpratheep
MD, FRCPath (Thailand), MSc, PhD
Editor-in-Chief of Asian Archives of Pathology
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