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FOREWORD 

The greatest pleasure I experience as a teacher, is to see my students excel in their chosen careers and 

perform even better than myself. The series of e-booklets prepared to better equip medical officers to 

handle common conditions likely to be encountered in their day to day forensic practice by Professor 

Dinesh Fernando, is a good example of one of my students doing better than me! 

Dinesh is the son of Emeritus Professor of Community Medicine, Former Head, Department of 

Community Medicine, Former Dean, Faculty of Medicine and Vice Chancellor of the University of 

Peradeniya, Malcolm Fernando, who was an illustrious medical academic. Following his father’s 

footsteps, he joined the University of Peradeniya in 2003. 

Dinesh was one of my post graduate trainees at the Department of Forensic Medicine and Toxicology, 

Faculty of Medicine, Colombo, and obtained the doctorate in Forensic Medicine in 2003. He 

underwent post-doctoral training at the Victorian Institute of Forensic Medicine, Melbourne, 

Australia, with my colleague and contemporary at Guy’s Hospital Medical School, University of 

London, Professor Stephen Cordner. During this period, he served as the honorary forensic 

pathologist of the Disaster Victim Identification team in Phuket, Thailand following the tsunami, and 

was awarded an operations medal by the Australian Federal Police. 

He has edited, and contributed chapters to, ‘Lecture Notes in Forensic Medicine’ authored by the 

former Chief Judicial Medical Officer, Colombo, Dr.  L.B.L. de Alwis and contributed to ‘Notes on 

Forensic Medicine and Medical Law' by Dr. Hemamal Jayawardena. He is the editor of the Sri Lanka 

Journal of Forensic Medicine, Science and Law. Continuing his writing capabilities, he has compiled 

an important and unique set of e-booklets which will be a great asset to undergraduate and post-

graduate students of Forensic Medicine, and also to our colleagues. Its succinct descriptions of 

complicated medico-legal issues and clear and educational photographs are excellent. It makes it easy 

for the students to assimilate the theoretical knowledge of each topic as they have been augmented 

with histories, examination findings, macroscopic and microscopic photographs of actual cases. In 

some areas, photographs from multiple cases have been included, so that the students can better 

appreciate the subtle differences that would be encountered in their practice. 

I sincerely thank my ever so grateful student Dinesh, for giving me this great honour and privilege to 

write the foreword.  

 

Professor Ravindra Fernando 

MBBS, MD, FCCP, FCGP, DMJ (London), FRCP (London)                                                                                                                     

FRCP (Glasgow), FRCP (Edinburgh), FRCPath. (UK) 

Senior Professor of Forensic Medicine, General Sir John Kotelawala Defence University, Ratmalana. 

Emeritus Professor of Forensic Medicine and Toxicology, Faculty of Medicine, University of Colombo 
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PREFACE 

Forensic Medicine in Sri Lanka encompasses, both, examination of patients for medico-legal purposes 

and conducting autopsies in all unnatural deaths, in addition to those that the cause of death is not 

known. In the eyes of the justice system in Sri Lanka, all MBBS qualified medical officers are 

deemed to be competent to conduct, report and give evidence on medico-legal examinations of 

patients and autopsies conducted by them, as an expert witness. However, during their undergraduate 

training, they may not get the opportunity to assist, nor observe, a sufficient variety of representative 

of cases that may be encountered in the future.  

Therefore, a series of e-booklets has been prepared to better equip medical officers to handle common 

conditions that are likely to be encountered in day to day forensic practice. The case histories and 

macro images are from cases conducted by Prof. Dinesh Fernando, while the microscopic images are 

from the collections of, either, Prof. Dinesh Fernando or Dr. Sulochana Wijetunge. The selection, 

photography, reporting of all microscopic images and the short introductions of the pathology of each 

condition was done by Dr. Sulochana Wijetunge. Most of the macro images used were taken by 

Louise Goossens – a medical photographer par excellence.  

Dr. Madhawa Rajapakshe contributed immensely in preparing the photographs for publication. Ms. 

Chaya Wickramarathne did a yeomen service in design, lay out and formatting the booklet. If not for 

the many hours she spent in discussing with the two authors, and editing these cases over several 

months, these booklets would not have seen the light of day. This is being continued by Ms. Isuruni 

Thilakarathne. 

The content herein may be used for academic purposes with due credit given. Any clarifications, 

suggestions, comments or corrections are welcome.  

 

Prof. Dinesh Fernando  

Dr. Sulochana Wijetunge 
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CIRRHOSIS 

Cirrhosis is defined as a diffuse process 

characterized by fibrosis and conversion of 

normal liver architecture into structurally 

abnormal nodules. As a result of necrosis of liver 

cells, which is followed by fibrosis, the liver 

architecture gets diffusely distorted. Clinical 

symptoms start with interference of the liver 

blood flow and impairment of the liver cell 

function.  Most of the patients are asymptomatic, 

while others have non-specific symptoms like 

fatigability, anorexia and weight loss. Specific 

symptoms such as right hypochondrial pain, 

abdominal distension, ankle swelling, pruritus 

arises in later stages. Haematemesis and melaena 

are severe symptoms which occur due to 

gastrointestinal bleeding as a result of 

oesophageal varices and clotting derangements. 

Porto-systemic encephalopathy leads to 

confusion and drowsiness. 

 

Cirrhosis is usually an end stage disease that has 

multiple causes; even though regression with 

remodelling and even restoration of liver 

function is possible, if the underlying cause is 

reversed. Alcohol, chronic hepatitis B and C 

and non-alcoholic fatty liver disease (NAFLD) 

are the most common causes. Less frequent 

causes are autoimmune biliary diseases and 

metabolic conditions like haemachromatosis 

and Wilson’s disease.   

 

Parenchymal nodules and bridging fibrous septa 

are the two main macroscopic features of 

cirrhosis that involves most of the liver. Fibrous 

septa are bands or scars which are formed 

around adjacent lobules of the liver as a result of 

long standing fibrosis. Connective tissues and 

extracellular matrix are distorted in all forms of 

cirrhosis, due to excessive production of 

collagen. Perisinusoidal stellate cells in the space 

of Disse starts getting activated and transformed 

into myofibroblasts with the onset of the disease. 

Reactive oxygen species, growth factors, and 

cytokines are produced by the damaged 

hepatocytes or by stimulated Kupffer cells and 

sinusoidal endothelial cells and further 

proliferation and collagen synthesis progresses. 

In some forms of cirrhosis, portal fibroblasts are 

also responsible. Fibrosis is a dynamic process 

that involves the synthesis, deposition, and 

resorption of extracellular matrix.  

 

The fibrous bands encircle the parenchyma, so 

that parenchymal nodules are created. 

Parenchymal nodules consists of hepatocytes, 

which are derived from either pre-existent 

hepatocytes, with replicative senescence, or 

newly formed hepatocytes, which are derived 

from stem cells, having the replication capacity, 

or both. Nodules may range from very small 

nodules to large nodules. Micro nodules are less 

than 3 mm in diameter and are seen uniformly 

over the liver. This type is usually seen in on-

going alcoholic damage or biliary tract disease. 

Macro nodules are over 1 cm in diameter, and 

are variable in size with normal acini seen within 

them. These are most often seen in chronic viral 

hepatitis. Sometimes a mixed picture with small 

and large nodules is seen. Finally the liver 

becomes contracted and smaller appearing as a 

greyish yellow hard mass which weighs about 

800–1200 g. 

 

Inflammation and thrombosis of portal veins, 

hepatic arteries, and/or central veins, cause 

parenchymal hypo perfusion, leading to 

parenchymal atrophy. Over compensation of 

regeneration may sometimes occur with hyper 

perfusion. This causes loss of sinusoidal 

endothelial cell fenestrations and the 

development of portal vein–hepatic vein and 

hepatic artery–portal vein vascular shunts is 

seen. Finally, the thin-walled sinusoids are 

converted into higher pressure, fast-flowing 

vascular channels, leading to portal 

hypertension.  

 

Hepatic failure is usually precipitated by 

imposition of a metabolic load on the liver, such 

as systemic infection or a gastrointestinal 

haemorrhage. Cirrhosis may lead to progressive 

liver failure, complications related to portal 

hypertension or development of hepatocellular 

carcinoma, which eventually leads to death. 
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Macroscopic Examination 

 

 

 

Figure 1: Enlarged 1,800 gram liver with a nodular surface and fibrotic parenchyma (cirrhosis) 
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Microscopic Examination 
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(b) 

Figure 2(a,b): Microscopic views of cirrhosis. (a) Scanning power view shows that the normal hepatic 

architecture is replaced by nodules of hepatocytes. (b) The high power view shows that the nodules are 

separated by fibrous septae. Note the bile ductular profilerations in the fibrous septae. 
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Fatty liver disease 
 

Fatty liver disease occurs due to an abnormal 

accumulation of triglycerides within 

parenchymal cells which is known as steatosis 

or fatty change. There are mainly two types of 

fatty liver disease namely, alcoholic 

steatohepatitis and non-alcoholic fatty liver 

disease (NAFLD). Alcoholic fatty liver disease 

is the commonest worldwide, while NAFLD is 

commonly associated with metabolic 

syndrome. Other causes are toxins, protein 

malnutrition, diabetes mellitus, obesity and 

anoxia.  

 

Fatty liver disease is graded into four grades 

depending on the percentage of fat within the 

hepatocytes. Grade 0 (healthy, <5%), grade 1 

(mild, 5%-33%), grade 2 (moderate, 34%-66%), 

and grade 3 (severe, >66%). Simple hepatic 

steatosis is a reversible condition that can be 

corrected by lifestyle modifications such as 

physical activity and dietary interventions. 

 

There are three categories of liver alterations in 

fatty liver disease namely, steatosis (fatty 

change), hepatitis (alcoholic or steatohepatitis) 

and fibrosis (cirrhosis). Small (microvesicular) to 

large (macrovesicular) lipid droplets are seen in 

steatosis.  The macrovesicular lipid droplets fill, 

and expand the cell, displacing the nucleus. As 

steatosis progresses, the lipid accumulation 

spreads outward from the central vein to the 

periportal region. Hepatocyte ballooning, 

Mallory-Denk bodies and neutrophilic 

infiltration are the features of hepatitis. These 

features are mostly associated with alcohol use. 

Steatohepatitis with fibrosis is the last stage. 

Similar to the other changes, fibrosis first 

appears in the centrilobular region, with central 

vein sclerosis. Next, a perisinusoidal scar 

appears in the space of Disse of the 

centrilobular region and then spreads outward, 

encircling individual or small clusters of 

hepatocytes.  

 

Early in the course, the liver looks soft, yellow-

tan, greasy and enlarged, weighing 4 to 6 kg or 

more. Persistent damage leads to a contracted 

fibrotic liver with a nodular appearance and 

distorted margins. 
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Macroscopic Examination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Grossly enlarged liver (3,162 gram) with a nodular surface and distorted margins 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Note yellow-tan parenchyma 
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Microscopic Examination 
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(b) 

Figure 5(a,b): Microscopic views of hepatic steatosis. (a) The scanning power view shows many hepatocytes 

with fatty change seen as empty vacuoles. (b) The high power view shows triglyceride vacuoles occupying the 

cytoplasm. Some cells show one large vacuole (dotted black arrow) – macrovesicular steatosis. Some cells 

show many small vacuoles (solid black arrows) – microvesicular steatosis. 
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Haemachromatosis 
 

Hereditary haemochromatosis (HH) is a 

genetic disease, characterized by excessive 

accumulation and deposition of iron in various 

organs, eventually leading to fibrosis and 

functional organ failure. Liver, pancreas and 

heart are the major organs involved. This 

disease is mostly seen among Caucasians with 

a prevalence of 1 in 400. Affected women have 

a later presentation than men, due to the 

physiological blood loss. There are many 

factors which affects the course of the disease, 

including gender, dietary iron intake, genotype 

and exposure to hepatotoxins like alcohol. 

Iron acts as a direct hepatotoxin. There are 

four genetic variants of HH; the most common 

form is autosomal recessive, which occurs due 

to a mutation in the HFE gene. Acquired iron 

overload results from many causes and is 

called secondary iron overload.  

 

A normal person has 3-4 g of total body iron, 

while these patients tend to accumulate iron 

over the life time, and when it exceeds 20 – 40 

g, they become symptomatic. The classic triad 

of haemochromatosis presents in gross iron 

overload, with bronze skin pigmentation due 

to melanin deposition, hepatomegaly and 

diabetes mellitus. Total iron accumulation may 

exceed 50 gm and over one third of it is found 

in the liver. Therefore, cirrhosis is a major 

manifestation of these patients.  

 

Deposition of hemosiderin is responsible for 

the morphological changes of the organs. 

Hemosiderin granules first get deposited in the 

cytoplasm of the peri-portal hepatocytes of the 

liver. It appears golden yellow with Prussian 

blue stain. Further deposition of iron happens 

in the rest of the lobules, along with bile duct 

epithelium and Kupffer cells. In the early 

stages, the liver is slightly larger than normal, 

dense and chocolate brown in colour. Later 

fibrous septa are formed leading to cirrhosis. 

In this stage it is intensely pigmented giving a 

dark brown to black colour. 
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Macroscopic Examination 
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 (b) 

Figure 6(a,b): Intensely pigmented liver with nodular appearance 
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