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ABOUT THE JOURNAL

Rims and Scope

Asian Archives of Pathology (AAP) is an open access, peer-reviewed journal. The journal
was first published in 2002 under the Thai name “215a815519¥ ML N BUNNIWATUTEWALNE
and English name “Journal of the Royal College of Pathologists of Thailand”. The journal is a
publication for workers in all disciplines of pathology and forensic medicine. In the first 3 years
(volumes), the journal was published every 4 months. Until 2005, the journal has changed its
name to be “Asian Archives of Pathology: The Official Journal of the Royal College of
Pathologists of Thailand”, published quarterly to expand the collaboration among people in
the fields of pathology and forensic medicine in the Asia-Pacific regions and the Western
countries.

The full articles of the journal are appeared in either Thai or English. However, the
abstracts of all Thai articles are published in both Thai and English languages. The journal
features letters to the editor, original articles, review articles, case reports, case illustrations,
and technical notes. Diagnostic and research areas covered consist of (1) Anatomical
Pathology (including cellular pathology, cytopathology, haematopathology, histopathology,
immunopathology, and surgical pathology); (2) Clinical Pathology (Laboratory Medicine)
[including blood banking and transfusion medicine, clinical chemistry (chemical pathology or
clinical biochemistry), clinical immunology, clinical microbiology, clinical toxicology,
cytogenetics, parasitology, and point-of-care testing]; (3) Forensic Medicine (Legal Medicine
or Medical Jurisprudence) (including forensic science and forensic pathology); (4) Molecular
Medicine (including molecular genetics, molecular oncology, and molecular pathology); (5)
Pathobiology; and (6) Pathophysiology.

All issues of our journal have been printed in hard copy since the beginning. Around the
late 2014, we developed our website (www.asianarchpath.com) in order to increase our
visibility. We would like to acknowledge that our 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.

On the other hand, if any authors request a printed copy of the journal issue containing
the articles, each of the copied journals costs 450 bahts for Thai authors and 30 United States
dollars (USD) for international authors.

Publication Frequency

Four issues per year
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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

Pathology courses are taught to undergraduate medical students to provide them with
basic foundation for clinical sciences. However, there is hardly any form of assessment of how
relevant and helpful these pathology courses are to the students in the clinical years and
even beyond. The authors set out to determine the extent of use of the knowledge of
pathology in students’ appreciation of clinical medicine. The study involved final year medical
students recruited from four accredited medical schools in Nigeria. Data was obtained using
self-administered semi-structured questionnaires. A total of 310 final year medical students
with mean (standard deviation) age of 22.5 (3.8) years participated in the study. Most useful
pathology courses versus clinical courses for respondents were: 155 (50.0%) Morbid Anatomy
and Haematology vs Obstetrics and Gynaecology; 181 (58.4%) Haematology vs Paediatrics; 239
(77.1%) Morbid Anatomy vs Surgery; and 246 (79.4%) Haematology vs Medicine. The
proportion of respondents who indicated interest to pursue a career in pathology was 83 (26.8
%). Pathology remains relevant and very useful for students’” understanding of clinical courses.
However, further work needs to be done to elucidate steps required to attract the younger

generation into this branch of medicine.

Keywords: clinical; haematology; medical students; morbid anatomy; pathology
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Introduction

Pathology may be defined as the science of the causes and effects of diseases, especially
the branch of medicine that deals with the laboratory examination of samples of body tissue
for diagnostic or forensic purposes®. It also refers to the study of abnormal anatomy,
biochemistry, and physiology at gross (organ), tissue, cellular, biochemical, and molecular
levels; for the purpose of diagnosis and management of diseases.

A good knowledge of pathology is essential to effective clinical practice. It is a medical
specialty which deals with pathological processes underlying disease processes. In many
medical schools, it is incorporated into the undergraduate medical school curriculum in the
third or fourth year. Pathology generally has four arms/branches which are Chemical/Clinical
Pathology, Haematology, Morbid Anatomy, and Medical Microbiology. Medical students are
trained in these four areas while studying pathology as a basic and compulsory requirement
for proceeding to the clinical courses. It thus serves as a first introduction to human disease
processes in the undergraduate years.

Chemical Pathology: This is also known as Clinical Chemistry, Clinical Pathology or

Clinical Biochemistry. This branch of pathology deals with biochemically investigating bodily
fluids such as blood, urine, saliva, pleural fluid, ascetic fluid, and cerebrospinal fluid?. It is the
study of the biochemical basis of diseases, and the application of biochemical and molecular
techniques in diagnosis. The purpose of Chemical Pathology is the understanding of the
biochemical derangements due to disease processes. The ultimate target is to ensure that
physicians make use of Chemical Pathology investigations in a cost effective manner by
rational test selection and thoughtful interpretation.

Haematology: This is the branch of medical science concerned with diseases of the
blood and blood-forming tissues®. It deals with current and evolving knowledge of the
pathogenesis, clinical and laboratory features, management and treatment of a wide range of
blood and bone marrow disorders.

Morbid Anatomy: This is also known as Anatomic or Anatomical Pathology. This medical

specialty is concerned with the diagnosis of disease based on morphology of cells and tissues,
the macroscopic and microscopic examination of organs and tissues®. The procedures used
in Anatomic Pathology include gross and microscopic examination, immunohistochemistry,
cytopathology, tissue cytogenetic, and in situ hybridisation among others.

Medical Microbiology: This arm of pathology works to support and oversee the

prevention, diagnosis and treatment of illness caused by microorganisms (viruses, fungi,
and parasites). Medical microbiologists strive to identify the best treatment for particular
infectious diseases and give advice on the best samples to collect and also the technique of
the sample collection to diagnose an infection, such as a swab, blood, cerebrospinal fluid or
urine test®. Medical Microbiology is also strongly integrated in the study and identification of

strategies to combating antimicrobial resistance.
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Evaluation of students’ perception in the use of pathology is essential to ascertain their
knowledge and understanding of the information passed in the course of pathology teaching.
There is indeed a dearth of data in Nigeria regarding this subject. It is important to know if
students have acquired adequate knowledge to help them in their clinical courses and how
effective the knowledge gained is in aiding understanding of clinical courses.

In line with this evaluation, a study® in the United Kingdom has reported that the
majority, 47 (67%) trainees in their study felt that their undergraduate courses had not
prepared them for their membership exams, and that they were disadvantaged in having to
learn pathology from first principles rather than build on the basics they hoped to know
already.

In terms of career choices among medical students, previous studies'’ ¥ both within and
outside Nigeria, have documented low preferences of pathology as a career when compared
with other sub-specialties. However, there is yet to be a description of the students’ choices
among the various components of pathology.

This study therefore aims to explore the extent of the use of the knowledge of pathology
by medical students in their clinical years, and go further to characterise the pattern of
students’ career choices among the various components of pathology. This will help to
provide much needed data and fill the currently existing gap in literature on this topic,

especially in Nigeria.

Materials and Methods
Study location:

This comparative cross-sectional study was carried out in four accredited Nigerian
Universities namely, University of Nigeria (UNN), University of Lagos (UNILAG), University of Port
Harcourt (UNIPORT), and Bayero University, Kano (BUK) between March and October, 2018.
These universities were selected to represent four major regions of Nigeria thus; University of
Nigeria, Nsukka represented the South-East region; University of Port Harcourt represented the
South-South region; University of Lagos represented the South-West; and Bayero University,
Kano represented the Northern region.

Study design:

Participants were recruited from the final year medical students of the participating
universities who had been exposed to all aspects of clinical medicine. Data was collected
using pretested self-administered semi-structured questionnaires. The questionnaire used was
designed by the researchers. Participants completed the questionnaires after the purpose of
the study was explained to them and confidentiality of data assured. The questionnaires were
pretested using ten students, and then assessed for completeness of data, ease of filling the
questionnaires, clarity of questions and appropriate response options. The final draft of the

questionnaires used for data collection assessed socio-demographic characteristics like age,
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sex, institution and class of study. Seven questions were used to assess use of knowledge of
pathology while two questions assessed possibility of pursuing a career in pathology.
Inclusion criteria:

Consenting final year medical students from aforementioned universities.
Exclusion criteria:

Non-medical students, non-final year medical students, students not from the afore-
mentioned universities, and individuals who declined consent.
Ethical considerations:

Informed consent was obtained from participants and ethical clearance obtained from
University of Nigeria College of Medicine Research Ethics Committee.

Statistical Analysis:

This was done using SPSS version 20. Continuous variables were presented as mean,
standard deviation (SD), number and percentages while categorical variables were presented
in frequency tables as counts (number) and percentages. The Chi Square (X?) test of statistical
significance was used to determine the relationship of age, sex, institutions, and career interest
in pathology. All p-values were bidirectional, and a p-value < 0.05 was considered statistically

significant.

Results

A total of 310 final year medical students participated in the survey giving a response
rate of 74.2%. The age range among participants was 20 — 38 years with mean [standard
deviation (SD)] of 22.5 (3.8) years. There was a slight male sex preponderance with a male (M)
to female (F) ratio of 1.4 to 1, with males making up 58.7% of respondents. Majority were in
the 20 — 25 years age group as shown in Table 1. Distribution of respondents according to
institutions is as shown in Figure 1. All respondents were in the final year of study and have

gone through all clinical postings.

Table 1 Age and sex distribution of 310 respondents.

Category Number of respondents
Male 182 (58.7%)
Sex
Female 128 (41.3%)
20 - 25 222 (71.6%)
Age group
26 - 30 80 (25.8%)
(Years)

> 30 8 (2.6%)
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ELIGIBLE PARTICIPANTS
(418)
QUESTIONNAIRE
NOT COMPLETED
(108)
UNN UNILAG UNIPORT BUK
(67) (104) (45) (94)

Figure 1 Distribution of respondents according to institutions (UNN = University of
Nigeria; UNILAG = University of Lagos; UNIPORT = University of Port Harcourt; and BUK
= Bayero University, Kano).

Of the 4 Pathology Departments, majority 273 (88.1%) stated that they enjoyed
Haematology courses most. In responding to how often they encounter pathology in clinical
courses, majority 251 (81.0%) indicated encountering Morbid Anatomy most often. Most
respondents 224 (72.3%) revised Haematology after leaving pathology class. These are
outlined in Table 2.

Table 2 Assessment of 310 respondents on pathology courses.

Number of respondents
Variable Haematology Chemical Pathology Microbiology Morbid Anatomy
Yes No Yes No Yes No Yes No

Courses aid 272 38 256 54 256 54 272 38
understanding of (87.7%) | (12.3%) | (82.6%) (17.4%) | (82.6%) | (17.4%) | (87.7%) | (12.3%)
clinical courses?
How respondents 273 37 220 90 196 114 220 90
enjoyed pathology (88.1%) | (11.9%) | (71.0%) (29.0%) | (63.2%) | (36.8%) | (71.0%) | (29.0%)
courses?
Pathology courses 243 67 242 68 243 67 251 59
encountered most (78.4%) | (21.6%) | (78.1%) (21.9%) | (78.4%) | (21.6%) | (81.0%) | (19.0%)
often in clinical
courses.
Revised pathology 224 86 206 104 200 110 219 91
lectures after classes? | (72.3%) | (27.7%) | (66.5%) (33.5%) | (64.5%) | (35.5%) | (70.6%) | (29.4%)
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Most respondents 304 (98.1%) affirmed that pathology courses were useful to them

beyond pathology class. Most useful pathology courses versus clinical courses for respondents

were: 155 (50.0 %) Morbid Anatomy and Haematology vs Obstetrics and Gynaecology; 181
(58.4%) Haematology vs Paediatrics; 239 (77.1%) Morbid Anatomy vs Surgery; and 246 (79.4%)

Haematology vs Medicine as depicted in Table 3. When asked the course they would

concentrate on if they were to re-learn pathology, most 272 (87.7%) indicated Haematology

and Morbid Anatomy, as shown in Table 4.

Table 3 Response of 310 participants to the most useful pathology courses in clinical

classes.

The most useful

Number of participants

pathology course | Obstetrics & Gynaecology Paediatrics Medicine Surgery
in clinical classes Yes No Yes No Yes No Yes No
Haematology 155 155 181 129 246 64 182 128
(50.0%) (50.0%) (58.4%) | (41.6%) | (79.4%) | (20.6%) | (58.7%) | (41.3%)
Chemical Pathology 119 191 166 144 236 74 161 149
(38.4%) (61.6%) (53.5%) | (46.5%) | (76.1%) | (23.8%) | (51.9%) | (48.1%)
Microbiology 140 170 156 154 233 7 170 140
(45.2%) (54.8%) (50.3%) | (49.7%) | (75.2%) | (24.8%) | (54.8%) | (45.2%)
Morbid Anatomy 155 155 145 165 212 98 239 71
(50.0%) (50.0%) (46.8%) | (53.2%) | (68.4%) | (31.6%) | (77.1%) | (22.9%)

Table 4 Area of concentration in event of re-learning pathology courses

respondents.

Re-learning pathology courses

Number of respondents

Yes No

Haematology 272 38
(87.7%) (12.3%)

Chemical Pathology 255 55
(82.3%) (17.7%)

Microbiology 256 54
(82.6%) (17.4%)

Morbid Anatomy 272 38
(87.7%) (12.3%)
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The proportion of respondents who indicated interest to pursue a career in pathology
was 83 (26.8 %), out of which 35 (42.2%) opted for Haematology. This is shown in Figure 2.
The response to pursue a career in pathology is highest among those in the age group 20 -
25 years (53.0%), while it is lowest among respondents above age of 30 years (4.8%). The
differences observed in the age groups was statistically significant (X* = 22.754, p < 0.001).
Those who indicated interest to pursue a career in pathology courses were higher among
males (57.8%), compared to females (42.2%), but the differences observed were not
statistically significant (X* = 0.404, p = 0.817). Differences observed among institutions were

statistically significant (X* = 39.310, p < 0.001) as depicted in Table 5.

Microbiology (6.00%)

Chemical

Pathology

Haematology
(42.20%)

(18.10%)

Morbid Anatomy
(33.70%)

Figure 2 Potential career choices of respondents according to departments.
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Table 5 Relationship of age, sex, institutions and career interest in pathology of 310

respondents.
Number of respondent having
Variable career interest in pathology X p-value
Yes No Not sure
Age 20 - 25 aa 97 81
(Years) (53.0%) (81.5%) (76.42%)
26 - 30 35 21 24
(42.2%) (17.6%) (22.64%)
> 30 . ) ) 22.754 < 0.001
(4.8%) (0.9%) (0.94%)
Total 83 119 106
4 (100%) (100%) (100%)
Sex Male 48 68 66
(57.8%) (57.1%) (61.1%)
Female 35 51 a2
0.404 0.817
(42.2%) (42.9%) (38.9%)
Total 83 119 108
(100%) (100%) (100%)
.| [ |
Institution UNN 13 25 29
(15.7%) (21.0%) (26.8%)
UNILAG 13 59 32
(15.7%) (49.6%) (29.6%)
BUK 35 25 34
(42.2%) (21.0%) (31.5%) 9310 <000
UNIPORT 22 10 13
(26.4%) (8.4%) (12.1%)
Total 83 119 108
(100%) (100%) (100%)

Note: UNN = University of Nigeria; UNILAG = University of Lagos; UNIPORT = University of Port

Harcourt; and BUK = Bayero University, Kano
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Discussions
In the present study, there was a slight male preponderance among respondents. This

is in agreement with other studies”!?

carried out among medical students in Nigeria, and
America? till 2017 when the trend changed in America with female medical students
enrollees being more than their male conterparts'*®. This is not surprising as medicine has long
been a male-dominated profession.

The mean age of 22.5 years in this study is lower than the 25.5 years reported by Ossai
et al” in South-East Nigeria. The present study included participants from four geopolitical
zones in Nigeria whereas the study by Ossai et al” focused only on one geopolitical zone
(South-East Nigeria), and this may account for the difference.

The proportion of respondents who enjoyed Morbid Anatomy was 220 (71.0%). This
contrasts with 65.5%"'? and 64.3%"? of participants reported in two different studies who
found Morbid Anatomy interesting. The course mostly enjoyed by participants was
Haematology and this probably might have influenced their career choices as majority of those
who indicated interest to pursue a career in pathology chose Haematology. This is equally a
good feedback for the lecturers in Haematology as it seems that their positive influence may
have translated into stimulation of career interest in students. Another explanation to this
may be that out of the four arms of pathology, Haematology is mostly involved in direct
patient-care as it often has the highest patient load when compared with Chemical Pathology
and Microbiology which are also involved in direct patient-care. As medical students often
view medical practice as basically direct patient-care, their career choices are usually
influenced along that line.

Most respondents encountered Morbid Anatomy most often in their clinical courses. But
interestingly, this did not translate to respondents revising their Morbid Anatomy courses after
pathology classes. While 251 (81.0%) admitted to encountering Morbid Anatomy most often
in clinical courses, and 272 (87.7%) indicated they would focus on Morbid Anatomy if they are
to re-learn pathology, only 219 (70.6%) revised the course during the clinical years. Though
the reason behind this is not clear but it may be attributed to the level of interest in the
course as the proportion of those who revised (70.6%) agrees with that of those who enjoyed
the course (71.0%). This should then encourage lecturers in the field of Morbid Anatomy to
search for ways of stimulating interest in students in order to further help them in appreciating
clinical courses.

The proportion of respondents who indicated interest to pursue a career in pathology is
higher than 2.0% recorded by Ossai et al” in 2016. This could mean a renewed interest in
pathology as a career choice among medical students. Again, the wider coverage of the current
study might account for the difference. A statistically significant greater proportion of

respondents from BUK indicated interest in pursuing a career in pathology. This is
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commendable on the part of pathology lecturers in BUK for stimulating their students’ interest
as pathology has long been a specialty with low students’ career preference.

Though there is a dearth of data on this topic but among the four arms of pathology,
Morbid Anatomy has been the most widely studied in terms of students’ career choices. The
reason for this is not clear but this observation might encourage researchers in the other arms
of pathology to carry out more research in their respective specialties. In the current study,
33.7% of participants indicated interest to pursue a career in Morbid anatomy. This is higher
than 12.7%"? and 21.3%"" recorded by previous researchers in Nigeria. The study by
Vhriterhire et al was done in two institutions in the same geopolitical zone of Nigeria while
the study by Ojo et al was carried out in a single institution, and these could account for the
differences seen. However, the higher proportion of participants who enjoyed Morbid Anatomy
as a course and those who indicated career interest in Morbid Anatomy in the current study
is a positive picture which may depict renewed interest among students in Morbid Anatomy.
Most respondents indicated they would concentrate on Haematology and Morbid Anatomy if
they were to re-learn Pathology (Table 4). This could be explained by the observation that
both courses were the most cited in responding to the question on the most useful pathology
courses versus clinical courses (Table 3). The observations captured in Tables 3 and 4 give
great insight to how much pathology courses aid students in appreciation of clinical courses,
hence this study calls for more emphasis to be placed on the teaching and learning of

pathology by both lecturers and students.

Conclusions

The study of pathology remains very fundamental in medical education. However this
study portrays the rubrics of the relationship between pathology and clinical courses in terms
of students’ perception and use of knowledge gained in clinical years. Again, though previous
studies have demonstrated low interest in pathology as a career choice but this study goes
further to characterise medical students’ pattern of career choices between the four arms of

pathology.

Strengths and Limitations of Study
It would have been interesting to know the factors influencing the career choices of the
respondents. However, despite these limitations, the major strength of this study is the

multicentre representation of four major geopolitical zones in Nigeria.
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The essentials of vascular pathology
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Abstract
Vascular pathology is defined as the abnormalities of the arterial and venous blood
vessels and the lymphatic vessels. Endothelial cell injury usually leads to the development

of either arterial or venous change. The lymphatic diseases mostly result from inflammation,
infection, and neoplasm.

Keywords: endothelial cell injury; lymphatic diseases; vascular pathology
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lngUnAuadIszuuvyuIgulaiin [ Clrculatory (Vascular) system] inﬂaummuuwaamaam
(Blood vascular system) LLauiuuwaa@mmaaﬂ (Lymphatic vascular system)? LLuﬂiuuuﬂmu
A171 “Vascular system” Tnasduiidnlamulaeiinmneiszuunaonidendundn dmsuilom
YOINYITINY1VBITEUUNADALE DA (Pathology of the vascular system) wﬂsﬁﬂgiuwm’mm WHu
nsEsUEEITLazAIRnUNAINUUsEe W sE UL e denuas iant e Raseluil
1. Amzway/viernuRaunitiisadestiunasnidonuns (Arterial blood vessels)
1.1. AMeviaenldenlaauda (Arteriosclerosis)
1.1.1. mmgnasaideauauiuiesanaudulaings (Hypertensive
arteriosclerosis)
1.1.1.1. Hyaline arteriolosclerosis
1.1.1.2. Hyperplastic arteriolosclerosis
1.1.2. Atherosclerosis
1.1.3. Ménckeberg’s medial calcific sclerosis
1.2. amegvasndanlUsnes (Aneurysm)
1.3. mMswizuenvesntlirasnidenunslng (Aortic Dissection)
1.4. mié’ﬂLamJawaamLﬁamLmﬂmyjl,ﬁaqmﬂiiﬂ%%a (Syphilitic Aortitis)
1.5. nsniauvesriaoniaen (Vasculitis)
2. amewaz/MenuRnundnifietestunassdenst (Venous blood vessels)
2.1. amezviaendenvendivn (Varicose Veins)
2.2. Amzduidengaviaenidonsaudniivn [Deep Vein Thrombosis (DVT)]
2.3. amzaudengevasndanuasfiiinguen (Pulmonary Thromboembolism)
3, \ilosenvemaoniden (Vascular tumours)
3.1. Lﬁf@ﬂaﬂLLUUS?%M@W@W@@@L%@@ (Benign vascular tumours)
3.1.1. Capillary haemangioma
3.1.2. Cavernous haemangioma
3.1.3. Glomangioma (Glomus tumour)
3.2. uiSavaenalien (Malignant vascular tumours)
3.2.1. Kaposi’s sarcoma
3.2.2. Angiosarcoma
4. amzuay/vMaeruRnUnivesaontdes (Lymphatic vessels)
4.1. mMIShEUvemaemIVEes (Lymphangitis)
4.2. pmzunivaes (Lymphoedema)
4.3, \ietenuuusssumvemantmMaDs (Lymphangioma)
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1. anazuaz/sienauRnundfifisatiesiuviasadaauas (Arterial blood vessels)
1.1. 919=vaeniaanunwuds (Arteriosclerosis)
Arteriosclerosis Wingis nsfindivemasaidsaunsinnisnuifuaziidnvus
wiandu dun anzvaemdenuasud i ssannannuduladings (Hypertensive

arteriosclerosis) NE1AALADALAILTUNDIAIN Atherosclerosis LaZAIIENADALADALAY
)

udailasann Monckeberg’s medial calcific sclerosis®?

1.1.1. ﬂ']’):‘l/ia’é]ﬂLﬁ'é)ﬂLLGNLL‘ITQLﬁ.aﬁﬁﬂﬂﬂ?’]uﬂuuia‘ﬁﬂq\i (Hypertensive
arteriosclerosis)
Tud w.e. 2560 (A.A. 2017) Inerduunnglsailausanigousng
(American College of Cardiology) tazauaulsaiilawisansgeiusni (American
Heart Association) larvuanasilvsidmsuaauaulaings (Hypertension) Tu
glue) fe wilavinsianarudulain [Blood pressure (BP)] ooy 2 AZud
wud1 danadgvasnarusulagadalaan [Systolic blood pressure (SBP)]
daus 130 Jadwuassan (mmHg) sduduly wis dAnadevasnarusulainle
uaalpan [Diastolic blood pressure (DBP)] 41nn31939t%1AU 80 mmHg®
arusulaadunannvsuinsidoniissaenainialasaurii (Cardiac
output) Lay USIAI1UNIUYaIRaantdand 1UUa18 (Peripheral vascular
resistance) Tain1sasuulasesUSunsidendideenarntilaseundl (Cardiac
output) FAnuiendetu (n) sinaeundelaieudisnineliuiazduenn uay
(1) A15YUVBITEUULTHU- a3 lawmudu-dalaaimeolsy [Renin-Angiotensin-
Aldosterone system (RAAS)] a1nUen 1o wagmounuinlanadiuuen (Adrenal
cortex) @1MTULIIA 1UNIUVBINaALAd ond1UuUae (Peripheral vascular
resistance) azgnivasuutasldsng (n) msvhauvesssuudszam wag () M3
Fauresgesluy (Hormones) findininsyuusiewldvie (Endocrine system)®
augulaiaguuieendu 2 Useinn fe avwduladagevidadgund
[Primary (Essential or Idiopathic) hypertension] uwaz aa1udulaiagavin
yAend (Secondary hypertension)®*"?
n. Adruauladagevdadgug d [Primary (Essential or Idiopathic)
hypertension]

Yovar 90 vouhefldsunsideduindanudulafingezduridaUgu
0fl GaamvosmaiearuduladngesiaUgugddédlinsuuddn wionadia
Mniadefivarnmanessiolui®

" N15EeNenNIeNTIURUG

" pasvheuiininiAulivesssuuuszamduninan (Sympathetic

nervous system)

" amufieunAlunisvudalsylafeutag sy lnuaideusnud vy

wwaa (Na*/K" membrane transport)
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A Aa I | & °
nsustaremsndanuaueaegidulsedn
ANMUNAUNAVDITEUU RAAS

v. arwaulaingevilandeni (Secondary hypertension)
anwsulafingavdanfonsl vaneda n1sissnefianuduladings
lesnangdsasaeg esenvesenlvie wienislasuerusilinedns
soifleaunaunu fawmmueseudulafingauianfendliun®’?

mwmmﬁﬂuﬂﬂwaﬂﬁii%@ (Increased intracranial pressure)
ANUAnUARTUNSINUTeIReNlnIess (Thyroid gland) ABUNIS
3986 (Parathyroid gland) wsemsunuInladiuuen

NM3fukALT U3 nauEIuldweaenidenwndlvg (Coarctation of
aorta)

mRaUnfAvenieln (Renal parenchyma) wionaendenuniuos
1 (Renal arteries) Wi n1sAvvasvaenidonunsiila (Renal artery
stenosis) 1uamniinulsussvesnisiinmusulafingslugiions
1N 20 Yn3eunnan 50 U

\iesanvesreuldanes (Pituitary gland) Aeuvunnlngiuuen n3e
pouvanladulu (Adrenal medulla)

nsansse

NSANANLLATEARENUANUNAY (Acute stress) 909519NBWIDIALA
N155UUTENIULIANNTANT BUINE UABT A LAALA UTOEA
(Corticosteroids) 1Uuszgiiamuu

= a [y a 1 & o . . ' Y a a
Walinaunulaingieea3ase (Chronic hypertension) agnaliinnens

& A o | o (7
aﬂ’]WGUENLUEJLSJEJ/EJ’JEDWNS] PNUAD

wadndmilewilavosanadudneiivuelngtu Suilindonlares
ansuetuinnswunfitugie Feniinswasuulasion “Left
ventricular hypertrophy (LVH)” §1azvirldiiuialadauiale
11nNIUNG (Cardiomegaly)

A% Atherosclerosis TasvaanLdonuasaualvg (Aorta) F9a717e
waoaldeaunsud swidad oziind ufunasaidoauasuinnans
(Arteries) LAYMADALG DALAITUIALENLIA (Arterioles) VBIENBY D
Usganen (Retina) %119 ln wazwrdmeiuiu degUaslsannudy
IaﬁmqqL%@ﬁ”QLﬁﬂﬂwaswaamLﬁamLLmLLS‘ﬁqLﬁaqmﬂ Atherosclerosis 7
naoaldoauAdlAlsuIs (Coronary arteries) ¥8992lasauAUNSIAN
LVH azdsnalwinisaisvesndauil owalaesanedudr s
LAEUNEU (Acute myocardial infarction) ¥ deanna

A1131n118 [Kidney (Renal) failure] 91015919148 0alULa 84
(Ischaemia) 1l o18 avasle 1l a391nN 1MUY urpsnTstulugn
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(Tunica intima) Y84ABALADALAIYUIANALASNADALADALAIVUIN
Enannitlatiy Tnoidunaflifinnummdsainnisuiaiiureseady
nlstuluvosaoaiden (Endothelial injury) wdaviliiinnsdia
Sunuvenvadaiiadule (Fibroblasts) ludladaiieniufiegliiead
qmﬁ'ﬂ%ﬂu%awaamaaﬂ (Subendothelial connective tissue) ag
nanerdudesiln (Fibrosis) Asauiiinisiana1n Suilisuesvasn
Beaunaiiluidssiedovedlaflvundnanitunidues efmnm
fulaingeanansaneliiinnisidsuulasfanduuivasadenung
yurndnunilalasn 2 wuude Hyaline arteriolosclerosis uaz
Hyperplastic arteriolosclerosis
1.1.1.1. Hyaline arteriolosclerosis
amudulafingaiosmoninazreliAnnisuinduressadymiiuluremasndonuasung
Enannitlauda SansliiAnnsiden (Degeneration) veswadndnuilodeu (Smooth muscle cells)
Tunifstunans (Tunica media) veanaendenuauimdninntusie Jawdidunarvemasnidon
fanamargnunuiidasaasiifidedn “lagrdy (Hyaline)” Tnoiflorniodolafiiinaiudsuuag
Fananundond Haematoxylin wa Eosin (H&E) uazpsendesganssaiaznuin ufstunanives
vaaAdALAIIUIALENINNTsgAunUTiFe Hyaline ﬁ?mmﬁmﬁuﬁmmﬁuﬁgwm HAINNITUUILY
wiwhvemasndonunsuundnuinisrdelfiinnisuadesuaznisneveadodelmduusna
Tnei %ﬂLﬁjaLglalﬁlﬁmﬂﬁJﬁt’WQﬂLL‘Vluﬁl(;f?EJLﬁlaﬂ'ﬂﬁﬁiuL’Ja’lﬁfalﬂLLaSL%EJﬂﬂ’]iLUﬁIEJULLUaQﬁy’j’I
“Nephrosclerosis” E")Juﬂﬂﬂﬁm’;zlmmalﬁiuﬁqm(&“)
1.1.1.2. Hyperplastic arteriolosclerosis
YA 5ITNMeMnEUIelsanudulafinged DBP g1 130 mmHg w¥oufuiidenseni
eUszamAadestng (Bilateral retinal haemorrhages) uag/vidonudnumuzinilousfeduiiie
Uszama [Cotton wool spots (exudates)] WeiansnsanunsuILvestaUsEaan (Papilloedema)
saumenselidfle ﬁuﬁa;ﬁ'ﬂwlﬂu “Isanduaulaingeyilas1euss [Malignant (Accelerated)
hypertension]”"? §s9znaliiAnn1siUasunlasiunasndenuasuuinnans naonidonuwasuun
B (Small arteries) uazvaonideaunsuuadninvasials 2 Shwaedilie
" FnurusnIsAnnInNeventaduuy Fibrinoid necrosis TNt U09MaAE0ARAITLIN
BnannGsthidenidn (Afferent arterioles) nauvaamidenosluiiale (Glomerulus)®*
yliAansadsdudoniunislunaonidonunsiuraeidsdidineg (Thrombosis) d9
Wldanuunnsadlunsinuveds
" Snvasiidesaninnissnauiingaduly (Endarteritis) vesaanidonunsuuianansuas
vasadoannstuadnluioln vinlheadadadulouasivad it aauifadoivad
n&iflat3su (Myointimal cells)? Tuilaiaiisriufiogliiwaduniiduluromann
Fon azgnnsvduliusiuandudinumniuaudssideuiufuadendonioves
(Onion skin) G?flmﬂﬂtcjjmwméf’;ﬁﬁuﬁummﬁfﬁﬂwuawaﬁmLﬁammaﬁgﬂaawﬁmé’mﬁn
F198u Fu5onn15UE sunUasvenasnldenunidneayd 11 “ Hyperplastic
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arteriolosclerosis” 1n8xaa NN UAsURIAINAL YN IR AANISAULAUVDINADALA DALLAY
wazthlugnsuinidenludsaiiatovadls aulungainnielnineduun 1o

1.1.2. Atherosclerosis

Atherosclerosis winefia nagiintaveanasaidonunainuudannniy
Unf ilesnnifinnisuinidurenvasyndsduluvamasaidon (Endothelial
injury) wivinlwanslusiu (Lipid) Wazavegideid eiieiudsogldivadyails
fuluvomasndontu swiufanisaadensialudousouuinadiiliuazay
oejfananndnedude Wepdenaagnuiiinvessiiuluvemaonidonunsd
dnwazidusesyudntiosuaziidvaes (Fatty streaks) Fsadneiudvesdinlsnd
[A737 “Athero” 1191019030 KA1 91319mdN (Gruel)] TnguIInuBINls
vaoadonuasiiianisdsunUasiasfenuudafiutuannsaiadenfintuies
(A737 “Scleros” 119977191030 UiaT7 uta)”

ofuileanguindu Myointimal cells Gvogliwadynisiuluromasnidon
wnstuaySuinsavalotunielulalamanady (Cytoplasm) veumadiiutusae®
uenantudimaasunlasduinduiuniwemasndenunduggeoigdiie
(n) wifadulurosmanaidonuasuiduios 1nnainidefsdaazaneeg
sial,ﬁaa; () wﬁfa%guﬂmaﬁuawaaﬂLﬁ'emLLQOmuﬁﬁam%ﬁaﬁm; (m) LAANTTAZ AL
ansusenauiilalndudnanlss (Mucopolysaccharide) senanaaaseg Tunils
Yaaaamdenwad; way (1) iduledanguniglundivevaeniianunuinnisuin
\Juvioue (Fragmentation of the elastic laminae) Inatladusenandrsduaanse
AeliAin Atherosclerosis édesnndufunaondenunsuesgeosy®

Jfadedemand msunisiin Atherosclerosis umidlutfaseideaiarusa
AavAulddeg 4 9619 Ao (n) n1azarsludugeluidan (Hyperlipidaemia)
Tngianw1ssea Ui i uged uvasaslodud faaruvuruun’ [Low-density
lipoprotein (LDL)]J; (¥) msguyw?’} (A) tu131Y [Diabetes mellitus (DM)];
uaz (1) Arwaulaings® dufomninsnisusaandeuladanannd e 4
083l fazannsuiin Atherosclerosis Auntisuasmannidonuadldognann

nalnn1ssia Atherosclerosis

daianmsuaivreseadyriiiuluremaendenliianaumglafinm anfvanwdukiu
1 (Permeability) vonsadyrisiuluromannidon vilianslusfusia LDL foglunseuadonsiiu
vinauwadyrsiuluramasndeniignihanetiu ey anegfidewdaiientudeg ldiuadunds
Huluvevasaidon uiaslutudaziufitensentindu (Oxidation) fuaansilegluilowdeie i
tu Tne Oxidised LDL axwmilonhldwaddadensnvialululed (Monocytes) wasiiasivlas (T
lymphocytes) ﬁagﬂuﬂsmalﬁam Lﬁmm'ﬁﬁmmzﬁuL%aéqwﬁfq%ﬂwmawaamﬁamLLé"gchuiawia
seiawadurlsdl llugiodaieiuiseglisadyndstuluromannidon 99ntu Monocytes
ﬁlijﬂﬂizﬁiuiﬁmﬁlﬂumuL‘UaﬁLLuﬁIﬂiLW% (Macrophages) viiaviniinfi ndufy (Phagocytosis)
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Oxidised LDL ilatilaidovasnidonunsninisiddeuiiaiienaiundeud HRE warnnienaod
6 1 CY a o d‘ A a k% [

YanssAvasnud anshudiuelia LOL uiuunniignaauiudiluetlu Cytoplasm ves Macrophages

& = I3 < o A Ao o - « s A Y

Wuazamloulunesainiaidng usen Macrophages fiildnunizilin “Foam cells” uaziilogeie

& < v o - Py < o A | &
aulanasiiuntstuluvevasndenunsiianuuzidu Fatty streaks fanna1lilugiausniules
d95U T lymphocytes Midnunegluiliaitioneiiugseglmaadunttiuluvemasnidonaznaliiin
NIBNLEAURUULT D5 ULNT A ™" ielin1siiailu Fatty streaks auanunsaiulasgnlaiv
[ 1 =, [ I3 I3 o 5 & (11)
podldiatszann 11 - 12 Unendsainmsuiaiuveasasyriatuluremasniien

luvaigf Macrophages ndiufiu Oxidised LDL aguaziin1sUaosansiafidslunsequiwad
AAULIBLTEU (Smooth muscle cells) TuREITUNA19UB I aBAE BALAILALAANITWUIRD LAgLTas

) X o A a o X a v . . a4 A4 A o =t § v ¢ v o
nansL o uiuTILINTULNAgARaug1y (Migration) lUuMilaiiafeanudsegldsanyniatuly
Y89MAALEEA NUUTAANA1UL DS 8UNAFaud BN waNtaras1ea1sUsenaulushuriinaoaan
19U (Collagen) F1UIULNN LazasiAdaULAd (Extracellular matrix) ¥ad udniantes lawn
a15UsenaulusAudanadu (Elastin) wazarsinalaazilulnauaud (Glycosaminoglycans) @4ans#
wadnauilelseuassluandinandisdutuaznataiduisldnunagunsevieiuusaiilaisladu
wilm LDL avauuay/v30il Foam cells siudafiuey Wetnilaiganasaidonunindnisideuulas
Aanadtlangend H&E uazaalgndotganssAlaznud AnvasvosisiniunAguvsevievutuaay
1Y) Aaa v Y = - »y 0 o v A Yo s &
funuanfddndranthdasendn “Fibrous cap” dmsuanslviuniazauegliiainluavgnazaely
WoLilold araonldoalAINIUNTZUIUNTN T TINeT (Histology) Tedasladvisansaraiuioniuea
(Ethanol) 3 ateviaupaneged (Ethyl alcohol) wagaisazaialadu (Xylene) M@ unsnazane
ansusnouluiuld Javhlidiuusnaneedanslviuegdudesinegunszaieisenin “ Cholesterol
clefts” ailawadnanuiiloseuiindougeantudiaiunsaneliiinnisazauiuyu (Calcification)
UrUuegivansluliuiay Foam cells mg

Uinamituluvesaendenuaafitin Fibrous cap WewssmgniUaivziiudumsuyuiuin
L$uNn71 “Atheroma [Atherosclerotic (Fibrofatty or Fibroinflammatory lipid or Fibrous)
plagues]” faiunasnidanunidsilnisiuinazdanuudaannd @ ulagamemaianisaza
#uyulu Atheroma f5ause™>” dmsunsiiaidu Atheroma auanunsamiuldrenlatiuges
Tnaruszanu 15 - 30 Unienasainnisiia Fatty streaks?

N340 Atherosclerosis ¥a41aanLaanALAIANINSaLUIeBNlA U 3 SEAUAD SeAULEntaY
(Mild) sgauU1unans (Moderate) WazTeausuULe (Severe) &9 Mild atherosclerosis LUK
Fuluvesasndonunsildnwuziduiiies Fatty streaks Wity d14SU Severe atherosclerosis 3¢
Wiy Atheroma 31urunInnszatglunasnnfatuluverasndantng MnNdunasnld onLAIuLIn
NANNTOUUIALENITNUIN Atheroma FeTAINUNUIDE1UBEAT MLV UHIUANENANIVBINA DR
LADALANLY THNEIUTOLTUIAIAUAIINUBDYYDIVABDALABALAINILLAA Severe atherosclerosis 910
unludeelaaed Ao () Abdominal aorta wae Iliac arteries; (Il) Proximal coronary arteries; (Ill)
Thoracic aorta, Femoral arteries ag Popliteal arteries; (IV) Internal carotid arteries; hag (V)

Middle cerebral arteries, Basilar artery ag Vertebral arteries®
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ANUAAUNAFULLBINIINY (Clinical sequelae) U89 Atherosclerosis

(12)

().

().

().

dlovaendonunuin Atherosclerotic plaque Fufindatuluvemasniden Feezduiiade
fangvilnannmsadudontunglunsondonuns v iddiinoglddemniu faid
mnnaenidenuntiiin Atherosclerosis Tuasilviolifiaudondinad (Thrombus) atu
Sadefinn wivhliAsnsgafurevaenidenunsednsiossosay 75 failidoided
ofUanesevaenidonunsiuldsuidenideondiuluisdifivme wardmaliiianisnie
yoagashuiedeninnmsuaiden (nfarction) anusn™?

@1UR194 Atherosclerotic plaque @N1TOLANKTDNZLNIZDDN LLawqmaaEﬂUmumzLLa
\donnanstlu Atheromatous emboli %a%lﬂqu‘?waamLﬁammwmmLé‘ml,awaamﬁam
wAsgUIALANUINLe 'mﬂﬁ'ju%riaiﬁtﬁmmimasuaal,saaﬁmﬂmiwLﬁamimﬁjat,?jaﬁagjﬂma
Gia‘vraamLﬁammﬁagﬂqmﬁuﬁmm

naoaLdoauAIvUIAluYfiLAn Atherosclerosis seAUULNANIMTOTULTS JrgadsndTL
wdaussvesmisvesanniden auvhlminnisiuamesvesiasnidon (Aneurysm) lagianng
NAOALADALAITLIN IUEATIEIUTOWIDY (Abdominal aorta)

1.1.3. Monckeberg’s medial calcific sclerosis

Ménckeberg’s medial calcific sclerosis #ungns M3fintwemasnden
LLmﬁmmLlfﬁqLﬁmmﬁumﬂmiazamﬁugumﬁm Dystrophic calcification Tuntstu
nanaeasadenuaIvuInnas Judunaduilownannisdeuaninaiude
(Age-related degeneration) geagadnduiadsulunietunatwemasnden
WASULeS

amgvaondonuniuisiininuldvesludfienguinnit 50 3 Tnednaziin
Futuvasndenuassolul Radial, Ulnar, Femoral, Tibial wag Uterine arteries
p819l5An1U Monckeberg’s medial calcific sclerosis agliineliiinain1sinunf
NSRBI

1.2. A13viaaniaanliswad (Aneurysm)

Azvaantaanllanad (Aneurysm) ¥ingie NSVEIYRIVDINADALADALUULANIE
Vedruremannidentu Inensuenesuuuamzaniidunuuansendie 4,5,7) efleh
31 Aneurysm ffishaldidennsivsnesesnanivdrunuuasvesifanduiierlaios
a9 nendennsanevesaad nd1ui owaleannnisvindenlUid e (Myocardial
infarction) Mgtguiu’”

A1 YeIN1innIzviaandanuadlUimes

ﬂ’]iLﬁﬂﬂ’]’J%MﬁaﬂLgaﬂLWNI‘LIJQWE]\‘il,ﬁumﬁ’ﬂ'lﬂﬂ'ﬂmal’é]uLLE]‘U@QNﬁQsﬁJUﬂa’NSUENﬁaE]G]La‘aﬂLLﬂx‘i ©)

Imaﬁmmaﬁéﬁﬁmﬁdﬁﬁa (n) Cystic medial degeneration (necrosis); (¥) Atherosclerosis; () N9
a dy a a ! dy PN v A aaa a a aaa P .
ALY DLUANLIENIBLYDIINHNUINADALADALAY; (3) Iiﬂ%ﬁ/\laammqu (spdRFaszozian) (Tertiary
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syphilis); (3) N38nLAUVDIVRBALEEALAY (Arteritis) INLIANTAUAULDY (Autoimmune diseases);
way (2) AMNUNNIOIANLEA (Congenital defect) vpsnilsvasnasnifonuatluaNos

(n).

(2).

Cystic medial degeneration (necrosis)

Cystic medial degeneration (necrosis) A® mMsdonaninuarnmsvInduriouses
Fulofangu (Elastic fiores) oglunilsd unarsvasmasaidonuns 1Junaliiia
a1sUszneuialalndudnanlas (Mucopolysaccharide) agauognnsluntastunaisves
aoadonuasiiu Tnsmaifanmedannsanuldludgeony fideausiladings uasdi
mmﬁmﬂﬂamﬂiiuﬁuﬁ:%ﬁ%'jw “nguaN1suITuwy (Marfan syndrome)”

naueINIsHISUINY (Marfan syndrome) 1uauiiaunfivessanedudunasin
MsienenheiugnIsmIedu (Gene) figniudsuntadiuannund (Mutation) Tnedu
fignideuntadluiifie “Bulwusadu-1 Guientidu 1) [Fibrillin-1 (FBN1) gene)” Favi
THAneuunnsestunisadsansuszneulnalalsiu (Glycoprotein) 3o “lWu3adu
(Fibrillin)” ﬁﬂmiﬂszﬂam‘fﬁlzaE”J'uaﬂmjaﬁuazLf’Juz‘huﬂizﬂauwé’ﬂmmiﬂﬂﬂv\lu‘%aﬁ
(Microfibrits) Tuiduledangu (Elastic fibres) utes Un@iuda Microfibrils azeg1du
Srnunnlunitunacvemaenidenunsuelve (Aorta) Wudade (Licaments) uay
WDudaaudnn (Suspensory ligament of the crystalline lens of the eye) ﬁﬂLﬁULwﬂﬁ
Fidu Marfan syndrome fifesieivansuazansnsadndoseldinnninund dnvazdud
udpasngueImstfe UmoNgeTufuiing 91 uagiafiefionniiund Swinnns
fi Marfan syndrome fimsasaduledoveuiliauysal foufdunansuomaonidon
wadlvgjarldfanuudusananefiagdumuusiiudenld SuihliAnnnevasnden
wadlvgldestweslnsamzaiuvemasndenuwadivgdiamsien (Thoracic aorta)
aflanareInsiin Cystic medial degeneration (necrosis) ﬁumﬁa%umawuawaamﬁam
waslngionsllgnsignzuenveskiiaviaenideaundivg (Aortic Dissection) Mgy
uannuudnsiianisivaneswesasndeaundlngdrimsisen (Thoracic aortic
aneurysm) Tu Marfan syndrome dfnnusaufumsiinnneiauiloweeesinaoshuus
Al (Bicuspid aortic valve)'?

Atherosclerosis

Azrasntdentaslug/lUanes (Aortic aneurysm) 910 Atherosclerosis $in9g
AnTuiinaonidenunding/lugiutestios (Abdominal aorta) %aqﬁagjswdwwaamﬁam
wasvale (Renal arteries) AunIgusnvesrasntdonwaslig (Aortic bifurcation) R
nmevasndenunsivngienesyidad Sendedn “Abdominal aortic aneurysm
(AAA)” Tnefionisuansiinududulngfe deuluiiesfianunsondlduazinsduniy
J912UNA5 (Palpable and pulsatile abdominal mass) ﬁy’qﬁmammﬂ%’auﬁﬁﬁmﬁqm
wazilugnindedinlddufio n1susn (Rupture) vosmasmidenundlngjdulanes
wazhlsiidensenlurorimdudeyvesiouduuiinumn (Massive retroperitoneal
haemorrhage) daazsilsifleidedinannsiisaneifinanzdonantiinnsvesien
anad (Hypovolaemic shock) aeaufituies®
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().

().

(a).

().

msdnouuailitev3aderitiivasaionuns
amevaeadenunddianesninnisinidenuaiideniedenfinimaondonuns
v lintdtveavaenidontnigauwadnnsgninatswaglianunsanusisussiuionly
waendonuniuld 13on1 “Mycotic (Infectious) aneurysm” Sadiouuailiaense
Fosiiduanmguesnismaisaimvaenideauasnannisindolunszuaiden
(Septicaemia) udandowmariiiinguistunarsueavasndonuasinumaviasndonuas

vuaEndadidedn “Vasa vasorum” floglunistuuonvesnasaidonuas (Tunica
adventitia) [93518aL88ATBMABAREALAY Vasa vasorum lwiiate 1.4 N158niauvas
waaaidonundlug/idosainlsadWaa (Syphilitic Aortitis)] dmduunave e
LL‘UﬂﬁL%EJLLaSL%jaiﬂé'uﬁ’leﬂ@jmiaﬂL?gaiuﬂi%LLaLaaﬂﬁ?uﬁi’mimlju’ﬁ]’mmiaﬂL%IE]‘UENLEdJIE)U“
FuluresialanazAuiala [Bacterial (Infective) endocarditis] Insvaanidonunsiiny
vedmiumainnisltemestesuivaandonuasainnsinide Wi vasaidenuns
Tngjuazviaenidenuaseosaued (Cerebral arteries)”
Isngilaaniend ( lsadflaasyeziiaiu) (Tertiary syphilis)
lsdiaanaogsl (sndiiaaszosiian) ssvhlmAnmssniauvesiiwomasniion
L.mﬂ,mg'L.Lazﬁﬂﬂq'mﬂﬁmmﬂﬂawawawaamLﬁaml,miwgdauifu (Ascending
aorta) ' [g5wazidunluiide 1.4 nssmavvasvasmdenunilugidasainlsa
IWAa (Syphilitic Aortitis)]
N138NiaUYeIVananund (Arteritis) 99nlsAniaIuaied (Autoimmune diseases)
nsgniauvesmtitvemasnidenuadtugauihlugnisiinnisnasaienundlgy

Wawes anunsanuldlulsagidumuesivinliiAinnismsdnauvesasnidonuns

(Arteritis) 2 T5m sfafi A Giant cell arteritis uay Takayasu arteritis® [A518az180ly

Wde 1.5 nsoniauvasasaiaen (Vasculitis)]

AL mUnwsausAuds (Congenital defect) fizniivpsvaanidonundluguas
aruunnsosusitulnfinimevaeaidenundluauosde wadnduileSeuiioglu

mﬁfﬁgma’mﬁuamaamﬁamLLmﬂQﬂLquﬁé’aaLﬁaLﬁaﬁﬂﬁm“” W ANTIUDIa0ALEDALAY
Tuavesiulifiauudusauarliannsanuiousudenlunaondonundd [unali
waamdsnwaduguaninnisidaneddaeidnvaradrenaiuass (Berry) Susanin
“Berry aneurysm” daiunisfinulesfevasndenwnsluauasfinsvesiada (Circle
of Willis) laikn (1) USHeuseing Anterior cerebral artery fiu Anterior communicating
artery; (I) USLIT21I9 Internal carotid artery AU Posterior communicating artery;
wag () UTIAIENINNEIUNaNUDY Middle cerebral artery Auniswen (Bifurcation)
¥94 Internal carotid artery® ﬁx‘iﬁlﬂ’nzLLVIiﬂ"iﬁjauﬁlﬁ’]ﬁ@ﬁaﬂﬁiLLMﬂ%aﬂ Berry aneurysm
wdwiliAndensenldderuauastunans (Subarachnoid haemorrhage)”
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1.3.

1.4.

MY IeHenYanlIviaanaanundlngl (Aortic Dissection)
nsiIssenyasnisiasniaanundlugl (Aortic Dissection) \unsanvInnILLLA
910N OADALRaALAILAY ImmsmumﬂmuwﬂuuaaLaawaqiwaamaam%ﬂaaq

wzenllaudeniatunans waznateidutesiifidenda (Blood-filled space) ogluniladu

navevaenidenladlg Miwzuenvemlivewasnidenundlvgdnintudeslugid

a

91y 60 - 70 U silUredilvgaziivseifvesanudulaingaluladedidgranisia

mam‘j ails Atherosclerosis wa Bicuspid aortic valve Aflanudendestunsinniseny
woNVOINIVBIaRALADALAS NG MBI Y
fUheardiontsduntionegegunsauasdoundu deernisiduienainluiine
Frunds uaztinasies Suiliumdidedtlsrinidiheionsvedsandunidonilanie
ogadounduls anmmuesnisdedinludUiefiinnsizuenvemiivemasndonins
Tng dnidunaannisaninlagnasnnunuIveInisusviaonidonundive autﬁam'ﬁ'agj
Tunaondoaunsng/lnaiilegludosderusile (Pericardial cavity) tuU3unamn
138031 “Haemopericardium” w3aidenlvaidilleglutesuszduen (Mediastinum) 1u
USunuunniFendn “Haemomediastinum” w3aldonluaidlueglulnsaud euen
(Pleural cavity) 19uU3uIRLINE 891 “Haemothorax” Tastamnzlulnsad esiuvon
Audne nieidenlvaitnlueylugesies (Abdominal cavity) 1uu3uiauinizendn
“Haemoperitoneum” wialdonlnaiinlusgluresimdadoytesisafuliunamn su
ildgnsiianngdenainusuinsvendenanated1aviufiuazyilii Uaeidedinlunan

fauNuLey 1410

n1sdnauYasviaanaanundlngsilasainlsadilds (Syphilitic Aortitis)
lsadldanfegiivielsndNFaszeziiawaznaliiinnsdniauuuuiiesivemaen

LAALAIUUIALANTITTD1 “Vasa vasorum” Iaeiduni1seniauvad Vasa vasorum AAnTu

715 dpSunannidantkag Vasa

9819119 wavsellesdaSunin “Endarteritis obliterans
vasorum ﬁuLi‘]waamﬁammemmLﬁﬂﬁag"luﬁaL‘éaLﬁ'mﬁumaamﬁﬁuuamawaamﬁam
fflmunduiuguinansegietion 0.5 fadiuns"” Fauvuswes Vasa vasorum Handnly
Hossnudiuniusnremilitunaremasadenuns dmviundidulunarusnadiy
a3dluveslsdunarsemaonidenunstiuagl uasemsuaroendiaudunsriuunan
LaamwiwaaﬂmmawaamLaammﬂumaa 210

Seifuiileiin Endarteritis obliterans ve1 Vasa vasorum fazsiiliiinisaseduiden
Suumsﬂu‘maamLaammmmmmaﬂlmmmu Fadunaliildenluifsvadndmiiiodoud
asﬂuusnmmumquaﬂmaamuwuﬂmmwaamaammﬂwmuuiuLwaawa lugnsaney
yesagusnafinanls ndeufuilnssniauseSaiiintuiu Vasa vasorum u%mafLU
AULLIYDIMADALEBALAT Vasa vasorum TlUiassrilstunanswomaonidonuading)se
Foilidnsianeduleangudseg sounusvemasndeniuluuinudiuaiauenves
nfstunansvesaenidenunsive deuwditunarsvemaenidenunsvaliiinnisnieain

d & & A v A oA 4 oA ada X = o v
ﬂ?ﬁsﬂqﬂLa@@‘lULaENU"U%QﬂLW]UVIﬂ'JEJLEJ@WQNW I@IEJLEJE)WQNWVILﬂmﬂu%zﬂﬂﬁﬂNUQﬂUIULLag
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1.5.

‘u%Lamdauﬂéﬂiumaamﬂqsﬁy’uﬂaNﬁuamaamLﬁammﬂmg' dioussiivesnfiduluvevasn
Foaunslngifendazdiuiduiigniedsnedetfiaindusesuasly dmuina
ﬂamaqwﬁa%uiumaﬂwaa@LﬁamLLmﬂmﬂﬁlﬂléfaﬂﬁﬁ%ﬁ%ﬁé’ﬂwmuL%&JULLammﬁauLﬂuiasJ
yuaniloy maﬂwmmﬂmﬂgmﬂanummaﬂmﬂaaﬂlu Tree bark appearance) ails
NaYBINSLARLERNIRALAY msmmaLauiaswmauiuusLamaauﬂiquaﬂﬁuaamuwuﬂma B
walwuwawaamaa@Lmﬂmgmmﬂ’mmaauuaLLazchLastmawqumammuLaawasﬂu
waemdenauianisivaneswamasadonuadng suun Jehundsfinuldlesfonasn
Fonunslvajanitu (Ascending aorta)
mﬂﬂqwawawaamﬁa@LL@@IMmdausﬁULﬁaﬂmﬂﬂﬂié’ﬂLawawaamﬁa@iu‘lsﬂ%%a
szeriiany (Syphl itic Aortitis) wﬂmauiamwaﬂaum%Laaaimﬂ (Aortic valve) ipa3l
g1unNnIUnG aualaesesinnauaus el laadn Laawmmmwaamaamm
Iwmmmuimlmmmmﬂ‘waaauﬂauLmamlwmaNmumaaﬂmq Sunin “a19¢8y
waloieaasiansa [Aortic regurgitation (AR)]” Inewnizdidenlnadounduriautilae
gosAnazinideay] (Murmur) wawmm"l,mammumwi’mmEJmJaEJ 15,18)
miaﬂLawawaamLaa@Lmﬂwmmumuumwﬂwmmmam‘ume%msqméfmmg
Danasaidanunilalsun’ (Coronary arteries) auﬁﬂﬂejmwmLﬁamVLUL?TmNﬁ’waa
néorlauasinnsmevesndunilotleognadsundulasnaae

n159nauYaIaantasn (Vasculitis)
lagUnfudinsdniauvemaniiian (Vasculitis) uiigitaanisisngiiunuied @9

szneliiAnnisaevewaduuu Fibrinoid necrosis luntavasviaanidanuns Hufeding
yhangmeaaaLkargadndiassuiinltunatvemasndenuns Wethileeves
FUrelsagfisunulesiiiinsdniauvesvasnidenuninisdoudied HRE uavgsiendes
anssau %wmfﬂLﬁaLﬁamaamLﬁuiauaﬂ%aawﬁamaamLﬁaﬂgmmaﬂéﬁ’wwaa‘Lﬁmﬁamn
wazi fnnduumanainauednuuzadieliuiu (Fibrinoid material) Wiluunudidoide
Unfivesuilainaendenty il Fibrinoid material %agﬂa%ﬁumﬂmzmumsé’ﬂLa‘usuaﬂ
vaonlden Usznoumeasnieg tiun TusAuanwadfigniiiane a15a1nnsaanefives
ABAALAU @130 T61UN1U (Immunoglobulins) @151USAUIINTEUUABUNE LUUA
(Complement system) dayiiu (Albumin) waglnusu™
HATBINITONLAUTDINADALEDALAITINAUNITLAA Fibrinoid necrosis 5ﬁwiﬂ§jmsa§w
dudentunelunsondonunnediddinegauiansgadureviaendonuns vl
Fealudedldliifiemounidodensg Greguasronaondenunsiifinsgaiuiu uaziin
N1TA1YVOLTAE WU A Coagulative necrosis, Gangrenous necrosis (Gangrene)(zo) N30
Colliquative (Liquefactive) necrosis #1347 Ima%ua@jﬁu%ﬁmauﬁaL?jaﬁLﬁmmiﬁmmﬁa@
IUdsmdmninssniauremasadontiuies
mié’mawawaaﬂLﬁamLLmﬁ'mifﬁﬁ’m’aIUﬁyﬁa Polyarteritis nodosa (PAN),
Temporal (Giant cell) arteritis, Kawasaki disease (Mucocutaneous lymph node

syndrome), Buerger disease (Thromboangiitis obliterans) waz Raynaud syndrome
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1.5.1.

1.5.2.

1.5.3.

1.5.4.

Polyarteritis nodosa (PAN)

Polyarteritis nodosa (PAN) tJun1ssnauilint ufunasnidentnsuun
Lé‘mt,ammmﬂmﬂmﬁaL?J'aehqq gas31ame Tnsanaiieadesfunis Andelasy
dnlauvial [Hepatitis B virus (HBV)] Folhdarusnauviing [Hepatitis C virus
(HCV)] LLazL%aLasdbLasJ [Human immunodeficiency virus (HIV)]®

Temporal (Giant cell) arteritis

Temporal (Giant cell) arteritis LﬁumiﬁmaumawaamaamLLNLL‘UULLﬂ'ﬁ‘H
Taun (Granulomatous arteritis) Ingiind ulaUssiu Temporal artery el
ansafintufuraonidenunadusuuinadsuy vaondenundng uazuvuses
naondenundluylddndae fUisindengsdus 70 DTuly Wedanunsany
Temporal (Giant cell) arteritis Aatulunamdlavosmnninintuluweeidy
Sruaudntios eflamnnisdniauresasnidenuasiniifedulugudgaiiong oy
N1 50 Yazisenin “Takayasu disease”

AUheazlanseINTUIRATYERUUAUY USHadiy vensmnnssnauiiin
Fuiu Ophthalmic artery 38 Posterior ciliary arteries Saun28 81391 19ALAA
gInNsIUent eI ea st uUTIAs1ImToa 15l egndlsAnueinisues
Temporal (Giant cell) arteritis a¥Ao8q UTTIMIASIUTEEZIIAT 6 — 12 LADULAY

A1115078L0 90 )

Kawasaki disease (Mucocutaneous lymph node syndrome)

Kawasaki disease (Mucocutaneous lymph node syndrome) WJunnsg
BALEUDY LAY UNTUVBINADARBATINAUNANITANUVDINUIVDINADALA DA T
Nerdosiunshaiiolfansenuaiise lsataziintuld yesludiney 1 weu - 2
= ~ o A Y A a o a
U (infant) lagdonisuazonisuanssiafae las Ruaurvids (Rash) seelsad
\Woym1 (Conjunctiva) seelsaiiun wagsaudmaesdniau (Lymphadenitis) Un#

1% I & a 1% v & < v 1%
Wa7 Kawasaki disease 1Julsafianunsameiedla winsedufaudUiesesas 70
wiinn1seniavvemaenidentadalsuisuaziilgnisidimesvaasniionuns
lalsun3 (Coronary artery aneurysms) @93aeaz 1 - 2 vesUlelsaliuazinng
SNLAUVDINADALEDALASLALTUNTARTUTINAB LAY IR

Buerger disease (Thromboangiitis obliterans)

Buerger disease (Thromboangiitis obliterans) 10 ulsan181n (Rare
disease) usidunssniavvemannidenuasitisrdostunmsguyniunniigeiie
Wisuifisufunssniauvemasnidenunssiindu fuiedmlngidumnaieny
s 25 - 40 FiduseIRguynidn Inglseiiaiimssniauremasndonuns
YUAENLATIUIANA TR U NAIEILUAEYBIILLALY FINAYBINITSNIAUTILAR
Jutunaendonunsivilinisuluremasnidengnunuiidedeifinogisunn
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1.5.5.

'
Y]

Safunmsadedumdoniuneluvaendonunsuasidsddiney fadnissnaud
Anduazananuesnindmistuuenuasiiaiaiioiuiieg souq vaondonuns
(Periarteritis) 3avilinaanidons (Veins) uaziduuszam (Nerves) fiogdados
NANTBNLAUNNIGIY
MNneSannesanaidendina it eiuriliiAnnisnadenluid o
dowesneg floguaerevasnidonuasiifinagaiu fihsasiiomstiaurunion
Husing 1ilosaniss (ntermittent claudication) tufevnrfindndevosuaumio
viinsiedoulm fUagagionnistaninisadiefiungaia (Cramping pain) ¥84
3o udideveansldauvesndiuile mnudeiniseandiaudmiunisld
n¥suvesnduiefiazanas Wunalfermsvananasegrerniifie elmaves
N139ARUIBIMADAIE DALAIT 92 d A lHLAANITN18Y0UBATLUY Gangrenous

il
#l

necrosis (Gangrene) luiiialavesiltdensefiivnfegUuatusanasnid onuaeid
M3sgAfiutiuiig Feuseassiinisiin Gangrene THNNTUSING T uUNaTIvINIH
$AnLAu (Painful ulceration) mssduuanevesihfievsetari lnen1smevesaad

' [
a a = U 1

MAnvudnanazaniulvegraaiiotwazinlugnissnwimenisdaiafense
711 (Amputation) mngUaelsaildsnsguynidnegfionvdanaliiin Gangrene
soluisaeT Audpt@19gnNINWIsIENSARilensairednaie ™
oK Unengaguyms nagvilinisdniaureimasndonuasiind uyiag
usswnuIvasaulifiennisvedlsausing (Remission) aefild nimnduae
1) aa & I Y a o a . 4 Y
nauuguunsdnasenazlunaliiineinisinsuveslsa (Exacerbation) Juyla
uiu®

Raynaud syndrome®

' '
= Yo o A

nguain15isely (Raynaud syndrome) \un1iziinulavessuiiiosan

v '
IS I

viaealdonuasvUInEnuazvaendonuasvuadnInnfitiflouasiiile 1Aansuaa
LarM3veednnIndnennuiy ensualieden nioasilafu (Nicotine) &3
vafsonaindufiayn Ay uieTuluindld Tasernisuansiinuldussdaile
sumedudfatuamuduasilifmiluinaasihieiffnaudwomnaedu
81397 (Cyanosis) V13RS 90191in8 171597 (Numbness) 3audae wiazlideeiin
81n15ulan Lﬁas'wmsﬂé’é’mﬁaﬁummamju%ﬂﬂ% U3hamanannazilid anlie
ndudnsuAniailifvidgidunsiniu (Hyperaemia) Ssnguoinisisdiuil
srliumnguensaninle iiudsoinduannzunilunsaisivne) lnamanda
fnagwunmzilduesnnniinane

anansawtanquemssdlusentiillu 2 vila Ao nguainisisdluvidagy
94 (Primary Raynaud syndrome) uay ng'sainisiseluvdan aeqd
(Secondary Raynaud syndrome)
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1.5.5.1. nguemnsisgluvidagund (Primary Raynaud syndrome)
Tagvhlunuind uauannninfesay 80 vesrisinguennissdludy
yiloUgund Fanuiraghifllsauszdrdusednda
1.5.5.2. nguamnsisgluvidanieni (Secondary Raynaud syndrome)
nauansLsdlurianfegifnanintuluihelsagfisunuies Tas
Fowvay 80 nululsa Systemic sclerosis wagdnsovay 20 wululsa

Systemic lupus erythematosus (SLE)

2. A1znay/vssnl1uraunfnNglvasnunasntaanni (Venous blood vessels)
2.1. A1Ieuaandanvaniyl (Varicose Veins)
mawaamLﬁamamﬁmwui@fﬂaaluﬁgﬁﬂimauaﬁw%éfaaﬁuﬁﬂa@jﬁuﬁlﬂunmmu

Fuhlimuduremasaidanmiingatuning addsannsonudmdulse/nmegdud
AelmAnmsiiuturesruiulunasadendifion Taud azialaduman (Congestive
heart failure) wagiilasenlugadnsu (Pelvic tumours)
91N15dFUeINIENaRAEenvenTivT Ao ﬁmmsmm%ﬁaﬁmﬁuasﬁm uay
pmstnavananiesnaniy mmﬁwaamLﬁammamﬁﬂﬂuiguqmmﬁmﬁumaiﬁﬁwﬁa
Usnatiuiimssniausazfuunals (Stasis dermatitis)”

2.2. n1zAudangnvaseidandiadauaniivn [Deep Vein Thrombosis (DVT)]
amyauidongaviaenidenddudniinaunsoifeduedefoieatuiunisadietu
Fentumelunaondenunsuarludesiilavaeiidaidiney dilde e
22.1. nmsvaduresvadyutiduluresiaaadandi ldun

—  msldanearunasnaanm (Intravenous catheter)
—  ASPNLAUVDIVRBALEDAM
—  ANSARLYDVDIVIABALABANN

—  N1IANVINVBINTVIABALRBAFNIIINNTTHIFAANTBIINGURLG
2.2.2. milwatrvesdanlunasnidannn laun

— 1Meilane (Heart failure)

a1 v A = A a
—  mshsumedesegadunanuuvaslagassanionsosiudussuenielng
— nsueusgAnisdunanuunendinisiiulie nsWidn wiensegniin

— ameiildiadenunannninunfvielsaldentu (Polycythaemia vera)
2.2.3. azdenudendieandtun@ (Hypercoagulability) loun

— MsFuUsgmugiANAin
—  S¥EYNEYDINITAIATIA

—  uzIFu@ul Uan NSENZeINIT visedusau
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AMzunsndeudlainduiongaviasnidanadiuiniiun

(n)

(@)

2.3.

. Phlegmasia cerulea dolens

Anduidle VT Aivregludusuusinanife finisadrsduiengadunasaidand
Aevauysaiviogaduatisauysal auiilfundiuduineinisui lulin wagfomdsd
Adeanan
n7azﬁmﬁa@@@waamﬁamzmﬁmﬁg’ﬂa@ (Pulmonary Thromboembolism)

Soindudenvuslugjgadunaaniendiivn Sudentilenmaiiazngaassly
munszuadeslunasnidendiingriesiilasuun wdhewnlugaegiivasndenunad
sonaniilariiguen (Pulmonary artery) Sadumaliifiaeidedinld (9510azidon
AUE9)

n7azz’izuﬁamgwaamﬁammoﬁz%gjﬂaﬁ (Pulmonary Thromboembolism)

lovhmssndugnsem (Autopsy) fthefidedinvazidnfunisinululsmenuia s
wunzdudonganasnidenunsiilinguenldidudmauinnindesas 50 vearmiiae
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Abstract

Cardiac myxoma is the most common primary cardiac neoplasm occurring in all age
groups. After resection, familial cardiac myxoma is more likely to recur than that arises in
sporadic fashion. In this report, we describe an adolescent patient experiencing multiple
recurrences of cardiac myxomas and underwent heart transplant. This is the first report of

such a case at our institution.

Keywords: cardiac myxoma; Carney complex; embolisation; heart transplant
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Introduction

Primary cardiac tumours are rare, with an incidence rate of 0.0017% to 0.19% in
unselected autopsies(”. The majority of these tumours are benign. Rhabdomyomas and
myxomas are the most common primary tumours of the heart in children and adults,
respectively.

Cardiac myxoma is the most common primary neoplasm of the cardiac muscle
commonly arising from the endocardium. It can be detected in all age groups (prenatally to
97 years old). Mean age at presentation is between the fourth and seventh decades of life.
More than 90% of cardiac myxomas occur sporadically. Less than 10% of them are associated
with Carney complex (myxoma syndrome), which is an autosomal dominant pattern of
inheritance. This tumour is commonly seen in younger patients without sex predominance'?.

High recurrence rate is reported for familial cardiac myxomas; nevertheless, multiple
recurrences are very rare®. In this report, we describe a patient having multiple recurrences
of multicentric cardiac myxomas and underwent cardiac transplantation. This is the first report
of such a case at King Chulalongkorn Memorial Hospital. The study was approved by the
institute’s ethics committee (COA No. 293/2018 and IRB No. 109/61).

Case report

In 2010, a 10-year-old girl was referred to our hospital due to a mass in left atrium and
congestive heart failure. Two months earlier, she developed subacute progressive dyspnoea,
which was worsened by exertion. She also had orthopnoea and chest tightness. Initial physical
examination revealed right ventricular heave and thrill, pansystolic murmur grade 4/6 at apex
and hepatosplenomegaly. Chest x-ray displayed cardiomegaly and pulmonary venous
congestion. Neither rash nor endocrinopathy was identified. Her father had recurrent cardiac
myxoma with cerebral embolic stroke. He underwent two episodes of surgical removal in 2003
and 2010. Other family members were healthy. She was diagnosed as familial cardiac myxoma.
Surgical removal of the mass was performed.

Two years after initial resection of the mass, she developed acute onset of right leg pain
and pallor along with new onset of hypertension. Five intracardiac masses were also identified.
Two of them were in left atrium. Others were in left ventricle, pulmonary vein and interatrial
septum. She was diagnosed as recurrent cardiac myxomas, acute right superficial femoral
artery and bilateral renal artery embolism with bilateral renal infarction. Surgical removal of
masses, fasciotomy and embolectomy were performed. Bilateral renal infarction was clinically
improved by medical treatment. A right ventricular mass was noted in 2 years after the second
episode of surgical removal. Excision was done. In three years afterward, she developed
multiple intracardiac masses and underwent heart transplantation.

During the course of gross examination, six intramural masses (0.8 — 3.5 cm in the greatest

dimension) are identified (Figure 1). Four of them are in the right ventricle. One of them is in
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the left atrium. The other mass is in the left ventricle. All of these masses are of solid subtype
showing globular, with a smooth and shiny surface. The cut surface is variegated. Whereas
most of them show mucoid appearance with tan white cut surface, some of them displayed
dark red discolouration (Figure 2).

Microscopically, these masses reveal several clusters of myxoma cells, which are
characterised by cytologically bland, plump spindle cells possessing oval nuclei and
eosinophilic cytoplasm. These cells are around small blood vessels which are surrounded by
oedematous stroma (Figure 3).

After the patient had undergone heart transplantation, the clinical course was
uneventful. Nine months later, she stopped immunosuppressive agents by herself and
developed subacute progressive dyspnoea. Initial investigation revealed markedly diminished
left ventricular ejection fraction. She also experienced acute acalculous cholecystitis with
septic shock. Finally, she passed away.

Her body was sent for autopsy. The heart shows multiple foci of myocardial necrosis
with adjacent loose fibrocollagenous stroma containing some lymphocytes (Figure 4). These
lesions account for approximately 30% of the myocardium. These lymphocytes reveal CD3
immunoreactivity. Subendocardial myocytolysis is occasionally seen. The aorta and coronary
arteries are unremarkable. Scattered fibrin thrombi are also observed within pulmonary

capillaries and glomeruli.

Figure 1 Multiple cardiac myxomas in the explanted (native) heart (LA = Left atrium;
RV = Right ventricle; and LV = Left ventricle).
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Figure 3 Histologic section of a myxoma (Haematoxylin and eosin, x400).
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Figure 4 Autopsy finding of the heart (Haematoxylin and eosin, x200).

Discussion

Primary cardiac neoplasms are very uncommon in children and adolescents. The clinical
presentation is varied, including dyspnoea, chest pain, and cyanosis. Cardiac myxoma is the
one of the most common cardiac neoplasms in this subpopulation. According to a systematic
review, its prevalence is highest in 10 — 18 years of age. After being resected, this tumour rarely
recurred®.

Less than 10% of cardiac myxomas are presented in the context of Carney complex?.
Its diagnostic criteria are listed in Table 1. The patient and her father were presented with
cardiac myxomas which were histologically proven. Neither endocrinopathy nor spotty skin
pigmentation was identified. This is consistent with the diagnostic criteria of Carney complex.
Cardiac myxomas occur at a younger age comparing with those of sporadic cases,
multicentrically, and in any, or all, cardiac chambers.

After resection, cardiac myxoma arising in the setting of Carney complex sometimes
recurs. Its recurrence rate is approximately 22% comparing with that of 3% observed in non-

©). Other risk factor for tumour recurrence is margin status. Embolisation is

syndromic tumour
associated with cardiac myxoma which is villous, soft gelatinous and less than 4.5 cm in the
greatest dimension®®. Embolisation to both systemic and pulmonary circulation can occur.
Upon examination of the masses, they are soft gelatinous and less than 4.5 cm in the greatest
dimension. The patient also developed splenic infarction, bilateral renal infarction and

peripheral arterial occlusion.
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Table 1 Diagnosis of Carney complex needs the presence of two manifestations of the

disease listed or one of these major criteria and one of the supplemental criteria.

Major criteria

1. Spotty skin pigmentation with a typical distribution (lips, conjunctiva and inner or
outer canthi, vaginal and penile mucosa)

2. Myxoma (cutaneous and mucosal)
Cardiac myxoma

4. Breast myxomatosis or fat-suppressed magnetic resonance imaging findings
suggestive of this diagnosis

5. Primary pigmented nodular adrenocortical disease (PPNAD) or paradoxical positive
response of urinary glucocorticosteroids to dexamethasone administration during
Liddle’s test

6. Acromegaly due to GH-producing adenoma

7. Large-cell calcifying Sertoli cell tumour (LCCSCT) or characteristic calcification on
testicular ultrasonography

8. Thyroid carcinoma or multiple, hypoechoic nodules on thyroid ultrasonography, in
a young patient

9. Psammomatous melanotic schwannoma

10.  Blue nevus, epithelioid blue nevus (multiple)

11.  Breast ductal adenoma (multiple)

12.  Osteochondromyxoma

Supplemental criteria

1. Affected first-degree relative

2. Inactivating mutation of PRKARIA gene

Multiple recurrent familial cardiac myxomas are previously reported (Table 2)>"%.

These tumours usually occurred in female with varied age of onset, ranging from 10 to 73
years old. The most common site at initial presentation was left atrium. All of these patients
were treated with tumour resection. None of them underwent cardiac transplantation. Cardiac
myxoma is a rare underlying heart disease underwent heart transplant. Comparing with the
previously reported cases, the current case was presented with the early-onset disease.
Among Asian countries, common causes of end- stage heart diseases to undergo heart
transplant were comparable with those of the global registry. Ischaemic cardiomyopathy, non-
ischaemic cardiomyopathy and valvular heart disease were leading causes for recipients to
undergo heart transplant, respectively®”.
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Table 2 Reported cases on multiple recurrences of familial cardiac myxomas.

Author Year | Gender Age Size Location Diagnosis Presentation Surgical therapy
(Years) | (cm)

Grauer” 1983 F 16 N.A. LA Cath Splenic infarct Endothelial stripping

18 N.A. LA Cath Cerebral infarct, hemiparesis Endothelial stripping

20 N.A. RA, LA Cath Pneumonia Resection

29 N.A. RA Cath N.A. Resection, atrial septectomy
Gray® 1985 F 18 N.A. LA Cath Bilateral claudication, dyspnoea, haemoptysis Resection

29 N.A. LA, RA Cath Murmur, arm claudication Resection, ASD repair

42 N.A. RV, TV, LA Cath, echo | Dyspnoea, malaise, murmur Resection, TVR, ASD repair
Wilsher® 1986 F 21 N.A. RA Angiography | Chest pain, dyspnoea, malaise Resection

29 8 LA Cath Cerebral infarct, left brachial artery embolism Resection
Haught® 1991 F 26 N.A. RA N.A. Preoperative evaluation for hysterectomy Resection

29 N.A. RA Echo Haemoptysis Resection

32 N.A. LA Echo Congestive heart failure Resection

34 1.5 LA Echo Screening Resection
Singh™V 1996 F 32 NA. RA Cath Fatigue, weight loss, pedal oedema Resection

40 N.A. LA Echo Pulmonary embolism Resection

46 N.A. LA Echo Tachycardia, weight loss Resection

M 21 1.5 LV (multiple) Echo Cerebral infarct Resection

24 N.A. RA Echo Intermittent numbness Resection, ASD repair
Mahilmaran® | 2003 M 12 8,3 RA, LA Echo Swelling of legs and face, abdominal distention, breathlessness Resection, ASD repair

14 4 MV Echo Screening Not done (psychiatric problem)
Kojirma? 2005 F 39 3.8 LA Echo Cough, dyspnoea Resection

a3 NA. | LA LV (multiple) Echo Screening Resection

AS0)0y304 fo sanydy uDISY

Note: ASD = Atrial septal defect; Cath = Cardiac catheterisation; CT = Computed tomography; Echo = Echocardiography; F = Female; LA = Left atrium; LV = Left ventricle; M = Male; MRl =
Magnetic resonance imaging; N.A. = Not applicable; RA = Right atrium; RV = Right ventricle; TV = Tricuspid valve; and TVR = Tricuspid valve replacement
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Table 2 (Continued) Reported cases

on multiple recurrences of familial cardiac myxomas.

Author Year | Gender Age Size Location Diagnosis Presentation Surgical therapy
(Years) | (cm)
Akbarzadeh™ | 2005 F 17 N.A. LA N.A. Cerebral infarct Resection
33 N.A. LA N.A. N.A. Resection
35 N.A. LA (multiple), LV Echo Dyspnoea, paresis of the left hand Resection
Turhan*? 2008 F 10 N.A. LA Echo N.A. Resection
14 1.4 LA Echo Screening Follow-up
a2 N.A. LA N.A. N.A. Resection
a4 N.A. LA N.A. N.A. Resection
46 57 LA Echo Screening Resection
Roy® 2011 F 31 N.A. LA N.A. NA. Resection
38 25,4 LA, RA Echo, MRI | Visual disturbance Resection, ASD repair
Cao"? 2011 F 21 4 LA Echo N.A. Resection
26 4,04 LA (x2) Echo Dyspnoea, palpitation and fatigability Resection
Tamura'® 2014 F 20 N.A. LA N.A. N.A. Resection
28 N.A. LA N.A. N.A. Resection
45 N.A. RV Echo Loss of consciousness, infective endocarditis Resection, tricuspid valve annuloplasty
Azzam'? 2014 M 36 N.A. LA N.A. N.A. Resection
40 N.A. LA Echo, CT N.A. Resection
41 N.A. LA Echo, CT N.A. Resection
51 3 LA Echo, CT Screening Resection
Kwon® 2016 F 14 N.A. RA, LA N.A. N.A. Resection, ASD repair
24 N.A. LA, LV N.A. N.A. Resection, ASD repair
40 N.A. RA N.A. N.A. Resection, ASD repair
46 10 RA Echo, CT | Chest discomfort, dyspnoea Resection

Note: ASD = Atrial septal defect; Cath = Cardiac catheterisation; CT = Computed tomography; Echo = Echocardiography; F = Female; LA = Left atrium; LV = Left ventricle; M = Male; MRl =

Magnetic resonance imaging; N.A. = Not applicable; RA = Right atrium; RV = Right ventricle; TV = Tricuspid valve; and TVR = Tricuspid valve replacement

ASoj0y104 JO SaAIYDIY UDISY

14%



6102 sun( —udy | z J.oquinN | T swnNoA

Table 2 (Continued) Reported cases on multiple recurrences of familial cardiac myxomas.

Author Year | Gender Age Size Location Diagnosis Presentation Surgical therapy
(Years) (cm)
Schmidt® | 2017 M 73 N.A. LA N.A. N.A. N.A.
78 N.A. Intra-atrial septum Echo Visual loss of right eye, pre-syncopal episodes | Resection
Current case | 2018 F 10 55 LA Echo Congestive heart failure Resection
12 0.5-45 LA (x2), LV, pulmonary vein, Echo Acute arterial occlusion Resection, splenectomy, fasciotomy,
interatrial septum embolectomy
14 6 RV Echo Screening Resection
17 0.8-35 RV (x4), LA, LV Echo Screening Heart transplant

Note: ASD = Atrial septal defect; Cath = Cardiac catheterisation; CT = Computed tomography; Echo = Echocardiography; F = Female; LA = Left atrium; LV = Left ventricle; M = Male; MRl =

Magnetic resonance imaging; N.A. = Not applicable; RA = Right atrium; RV = Right ventricle; TV = Tricuspid valve; and TVR = Tricuspid valve replacement

ASoj0y104 JO SaAIYDIY UDISY
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Historically, we initiated a heart transplant program in 1987 with our first orthotopic heart
transplant in December 1988, which was also the first case in Southeast Asia®?. According to
Thai Transplantation Society report, intrathoracic organ transplantation has been most
frequently performed at King Chulalongkorn Memorial Hospital since 2008, The presented
case is the first case of end-stage heart disease due to multiple recurrences of familial cardiac

myxomas to undergo heart transplant at our institution.

Conclusions

We presented a case with multiple recurrences of familial cardiac myxomas who
underwent heart transplant at our institution. Multifocal and recurrent cardiac myxomas seem
more common in younger age group who has a family history of tumour. After nine months
of heart transplantation, she passed away as a result of acute cellular rejection and septic

shock.
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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 the members of the Editorial Board or
the expert reviewers. 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.
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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.
" Word Count: 300 — 500 words (excluding references and figure or table legends)
® Abstract: Not required
B References: Maximum of 10
" Fioure or Table: Maximum of 1 (if needed)

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

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

®  Figures or Tables: Maximum of 4
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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.

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

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

®  Figures or Tables: Maximum of 4

5. Case Illustrations
Case illustrations are aimed to provide education to readers through multidisciplinary
clinicopathological 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
legends)
" Abstract: Not required
B References: Maximum of 10
B 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.
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" Word Count: Maximum of 1,000 words (excluding references and figure or table
legendss)
®  Abstract: Not required

B References: Maximum of 5

®  Figures or Tables: Maximum of 2

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:
B 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.)
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3.

4.

®  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.”)

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 Objective: The main purpose of the study

®  Materials and Methods: How the study was performed

B Results: The main findings
®  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.
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6.

10.

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
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.

Conclusions
The Conclusions 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
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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.
" 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.

11. 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.

12. 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.
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13.

14.

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
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 give 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:
B Title Page
Structured Abstract

Introduction
Materials and Methods

B 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:
®  Title Page

B Unstructured Abstract
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14.4. Case Reports

53

Introduction

Main Text
Conclusions
Acknowledgements
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:

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)
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14.6. Technical Notes
The Technical Note manuscripts consist of the following order:
® Title Page
" Introduction
" Main text
®  Conclusions
" 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 the members of the Editorial Board or the expert reviewers. 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 enquires, 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
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below.
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