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IT.OS of lecture 1

1. To understand the burden of cancer, worldwide and 1n
Jordan.

2.To be aware that cancer can be prevented.

3. To realize that prevention and early detection are the most
important factors in decreasing cancer burden.

4. To know the basic concepts about epidemiology of cancer.

5. To understand the basic nomenclature of neoplasia.



Extent of the problem

Cancer 1s the second leading cause of death worldwide, after
cardiovascular disease.

Cancer burden includes :
-morbidity ( disease state) ,
-mortality ( death),
-suffering due to pain or loss of body functions

-economic costs



-emotional problems.

WHO facts about cancer

e Cancer is the second leading cause of death .Globally, nearly 1 in 6
deaths is due to cancer.

« Approximately 70% of deaths from cancer occur in low- and middle-income
countries.

* Around one third of deaths from cancer are due to the 5 leading behavioral
and dietary risks: high body mass index,_low fruit and vegetable intake, lack of

» Tobacco use is the most important risk factor for cancer and is responsible
for approximately 22% of cancer deaths.

reference: http://www.who.int/news-room/fact-sheets/detail/cancer



Five behavioural factors responsible
for a third of cancer deaths
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WHO website quote

“Cancer prevention”
-Between 30-50% of all cancer cases are preventable.

-Prevention offers the most cost-effective long-term
strategy for the control of cancer.



Note

Please note that treating cancer 1s ,in general, difficult, lengthy,
costly and has many side effects, some of which can be lethal.

So: prevention and early detection are our hope 1n defeating
cancer.

Prevention: via the public about the risk factors.

Early detection: via screening and the public about



the early symptoms of certain cancers.

Cancer epidemiology
USA

A 2016 ESTIMATED CANCER INCIDENCE BY SITE AND SEX*

B 2016 ESTIMATED CANCER DEATHS BY SITE AND SEX
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Comments on the previous slide

Note that:

- In the USA , the leading cause of cancer death in
both sexes is lung cancer

. But the most common cancer in women 18 breast cancer
and 1n men 1s prostate cancer.



Jordan

National cancer registry collects data about cancer from
ALL hospitals in the country.

According to 2016 statistics (the latest published data) the
most common cancer among Jordanian males 1s lung
cancer followed by colorectal cancer

e According to 2016 statistics, the most common cancer
among Jordanian females 1s breast followed by colorectal
cancer.



Cancer 1n Jordan 1s
Increasing.

Figure (1)Trend of cancer in Jordan, 1992-2015
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Table (7) Ten most common cancers among Jordanians, Males, 201 6.

No Site Freq 3

1 Trachea, Bronchus, Lung 362 12.9
2 Colorectal 335 11.9
3 Prostate 234 8.3
4 Bladder 226 8.0
= Non-Hodgkin [ymphoma 153 54
6 Leukemia 127 4.5
7 Stomach q1 S
8 Larynx 85 3.0
9 Kidney 82 2.9



10 Brain, Nervous system 82 2.9
Table (8) Ten most common cancers among Jordanian Females, 201 6.

No Site Freq %
1 Breast 1263 39.7
2 Colorectal 308 q.7
3 Thyroid 202 6.3
4 Corpus Uteri 134 4.2
= Non-Hodgkin lymphoma Jeatol 3.5
6 Ovary 96 3.0
7 Trachea, Bronchus, Lung 86 2.7
8 79 2.5

Hodgkin disease




9 Brain, Nervous system 65 2.0
10 Stomach 58 1.8
Table (14) Mortality due to cancer types, both gender -2016
Cancer site No. %

Lung 465 151
Breast 314 10.2
Unknown primary 289 9.4
Colon & rectum 302 q.8
Leukemia 185 6.0
Pancreas 145 4.7
Non-Hodgkin Lymphoma 132 4.3
Stomarh 126 4.1




- wwr v T vweswwy -

Liver 138 4.5
Prostate 102 3.3

Brain & CNS 110 3.6

- From the previous slides, you note that there are

differences in cancer epidemiology among different
countries.



- The reasons are related to both genetic and environmental
factors.

Geographic and environmental factors

Environmental factors are the predominant cause of cancer

Geographic variations in cancer incidence are due to different life styles and to
environmental factors

When people move from one geographic area to another, subsequent generations
acquire the same risk of cancer development as original population.

Why subsequent generations: because it takes time for migrants to fully adapt the
new country’s life style!



« Example: Stomach cancer is common in Japan. Japanese who migrate to USA
have lower incidence of gastric cancer than Japanese in Japan.

Effect of environmental factors/ an
example

* Breast cancer 1n Japan 1s less than that in USA.

e Japanese immigrants to the USA acquire an increased
incidence of cancer which 1s increased with each
subsequent generation.



e Japanese born 1in the USA from immigrant parents have
breast cancer incidence close to that of native USA
population.

heredity

e Some cancers have inherited predisposition, but still the
majority of these need environmental factors to develop
cancer

* Only 5-10% of cancers are inherited.



* This inheritance 1s usually indFe.nf and_ifs efffct 1S
subtle
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Cancer and age

* In general , frequency of cancer increases with age.

 Why: accumulation of mutations takes time! And immunity
declines with ageing.

 However, cancer occurs in children. It 1s responsible for 10%



of all deaths 1n children younger than 15 years.

* Most common childhood tumors: leukemias, lymphomas, CNS
tumors and soft tissue and bone sarcomas.

Cancer and age.. USA data

Percent of New Cases by Age Group: Cancer of Any Site

Cancer of any site is most
frequently diagnosed among

o people aged 65-74.
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Figure (10) Top Five Pediatric Cancers percentages % by gender, Jordan, 2016.
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Changing trends

Cancer incidence and mortality can change according to treatments or to
changes in environmental factors.

Example 1: Colorectal cancer incidence has decreased in USA during the



last decade due to awareness of risk factors and to screening programs.
However in Jordan, Colorectal carcinoma 1s increasing.

Example 2: Cervical cancer has decreased in the West due to screening (
cervical smear tests).

Example 3: Lung cancer was uncommon among women worldwide. But
when more women started to smoke, lung cancer increased among them.

The language

Neoplasm ( a9 )means a new growth.



Neoplasms can be benign (uwa) or malignant (&)

Cancer 1s a malignant neoplasm.

Tumour: usually used to mean a neoplasm, although strictly speaking tumour
means a mass.

Mass 1s a swelling, an increase in size, which can be neoplastic or non-
neoplastic ( swelling due to inflammation for example)

_ . _ Tumor
Tumour is a term meaning a swelling due

to any cause. it includes neoplastic and T
non-neoplastic conditions. ) /h;plasm \



Choristomas ( described later) are masses (
tumours) that are non-neoplastic.

The difference between a neoplastic and
non-neoplastic process is the presence of
specific mutations in neoplasms.

HOWEVER, in clinical practice most
people use the term “tumour” for
neoplasms.

Fun fact!

. Hippocrates was the first to name masses of cancerous cells karkinos — Greek for
crab.

Howard Markel, a medical historian, mentioned several hypotheses on why
Hippocrates named the disease after a crab: 1. Cancerous tumors are hard, like the



shell of the crab
2. they cause pain like when the crab pinches someone!

3. they are difficult to remove surgically, like when the crab

pinches and doesn't let go!




Benign versus malignant neoplasms

 Benign: innocent, localized. surgical excision
9 9



possible, patient survives

* Malignant: can invade and destroy adjacent
structures and can metastasize (spread to distant
sites)

Benign Versus Malignant
Tumors

basal lamina
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normal duct benign tumor

malignant tumor

* Benign: Excessive proliferation; single mass
* Malignant: Cancer; invade surrounding tissue

Benign tumors



A nevus 1s a benign tumor
Nevi are common

They are benign tumors of
melanocytes

They are innocent tumors that do
not spread and do not kaill.




- Melanoma is a malignant tumor of
melanocytes

- Note how 1rregular this tumor is
. It invades adjacent tissue

. It can kill the patient

Every rule has exceptions!



« Some benign neoplasms can be dangerous (like brain
tumors)

e Some malignant tumors are highly curable , e:g
Hodgkin lymphoma

The language: tumour autonomy=<JMai.,|



* Autonomy: neoplasms are autonomous: they keep
growing regardless of normal growth regulatory
mechanisms.

 This autonomy 1s incomplete because they need host
blood supply, hormones etc

* Neoplasms keep growing (like Suzan! )

The language, again: tumour clonality ¢ ¢ Lt



* Clonality: neoplasms are clonal = they originate from
one parent mutated cell.

* However, tumor cells are not carbon copies, and they
accumulate different mutations as the tumor progresses,
we will come to this later!

Nomenclature of tumours



Tumours are named according to the tissue they arise from.

Benign tumours arising from epithelial or stromal tissue are named
by adding “oma’ at the end.

A benign tumour arising from fatty tissue is called: lipoma, from
fibrous tissue: fibroma and so on.

Malignant tumours arising from epithelial tissues are called
carcinomas ( adenocarcinoma, squamous cell carcinoma), whereas
malignant tumours arising from stromal tissues are called sarcomas
( osteosarcoma, fibrosarcoma)



Nomenclature of benign tumors

» Usually named by adding the suffix oma (Fibroma,
chondroma, osteoma)

lipoma: benign tumour arising
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Note that the tumour 1s well circumscribed and has
regular borders. Under the microscope it is composed of
fat tissue.



- What about benign tumours arising from glandular tissue?
( see next slide for the definition of glandular epithelium)

- These are called adenomas

- Adenoma= benign epithelial neoplasm forming glands or
neoplasm derived from glands.




Glandular epithelium

* True gland: cells surrounding a cavity and have
secretory action

* E:g colonic glands ( beautiful glands that look like
Daisy flowers)




Adenoma/ colon, here the tumour 1s forming glands,
and derived from glandular epithelium.

* Note : this is also called a polyp=<iealll s5l¢31 (used
more for macroscopic (gross) appearance, it means a
mass projecting above the mucosa)




Adenoma/ adrenal gland

* In this example the tumor 1s derived from glandular
epithelium ( a gland)




polyp

* Polyp: mass projecting above mucosal surface.

* This 1s a nonspecific term, usually used for the macroscopic
appearance ( what you see with your eyes without the
miCroscope)

e Usually benign but some malignant tumors can be polypoid.

* The term polyp also 1s used for non-neoplastic conditions
like nasal polyps ( inflammatory in nature)



Papilloma

* Papilloma= benign epithelial neoplasm producing
macroscopic or microscopic finger like projections
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Teratoma: a strange tumour!

* s a mixed tumor containing elements of more than one germ
cell layer.

* They originate from totipotential germ cells (in ovary or
testis )



Teratoma: you can see any types of
tissues mixed together




Teratoma: note the teeth!




hamartoma

* Mass of disorganized tissue indigenous to a particular
site

* In this example: pulmonary hamartoma, there are
tissues normally found 1n the lung (alveoli, cartilage..)
but are not in the normal organization

‘©WebPathology




NOTE

* Hamartomas were traditionally thought to be
developmental malformations however, genetic studies
demonstrated the presence of some acquired
translocations suggesting a neoplastic nature




Choristoma=galyiela g

 Heterotopic rests of cells, normal 1n appearance but
present in an abnormal location

« Example: well organized pancreatic tissue present in the
stomach.

» These are congenital anomalies, not true neoplasms.




choristoma= heterotopia
Here we see pancreatic tissue in the wall of the gall bladder

Figure 2. Hematoxylin and eosin stain of mass on gallbladder wall.
A Islet of Langerhans: I: alpha cells: II: beta cells. B. Exocrine acini:
III: serous cells; IV: centroacinar cells. C. Intercalated duct. D.
Interlobular duct.



 Nomenclature of malignant tumors

 -malignant tumors arising in solid mesenchymal tissue:
sarcoma .

e -sarcomas subdivided according to cell of origin:
fibrosarcma, chondrosarcoma, lelomyosarcoma..



Blood neoplasms:

* mesenchymal cells of blood: leukemias and lymphoma
( NOTE: lymphoma , although ends with oma 1s
malignant)



« malignant tumors of epithelial cells: carcinomas.

e carcinoma subdivided to adenocarcinoma ( from
glandular structures) and squamous cell carcinoma..
and other types



Carcinoma: malignant tumour arising
from epithelial cells, 1n this case:
squamous cells.




SARCOMA: malignant tumor
originating from stromal cells, like
bone.




The exceptions!!

Melanoma
Seminoma
Lymphoma
Mesothelioma
Multiple myeloma

These are malignant OMAs



Summary 1/3

. Cancer is the second cause of death worldwide.

One third of deaths from cancer are caused by obesity, physical inactivity, smoking, alcohol
and low veg diet.

Smoking is responsible for 20% of cancer deaths.
Up to 50% of cancers are preventable.
Environmental and genetic factors play a role in cancer development.

Geographic variations in cancer incidence are related to environmental risk factors and
variations in life style.

Hereditary plays a role in cancer, mainly through inheriting a predisposition to cancer
which needs environmental factors to develop.

Rarely: there are inherited cancer syndromes.. we will mention these in details later.



Risk of cancer increases with age.

Cancer can occur in children with the commonest being: leukemias, lymphomas, CNS
tumours, Sarcomas and bone tumours.

Summary 2/3

Neoplasms are new growths with certain genetic changes. They can be benign or
malignant.

Benign tumors are localised, well circumscribed, can be easily excised surgically
and have a god outcome.

Malignant: invade and destroy adjacent tissue, can metastasize to distant sites and
have a poor outcome.

Benign tumors are named after the tissue they arise from with adding the suffix:
oma.



Malignant tumours arising from epithelial tissues are carcinomas whereas
malignant ones arising from stromal tissue are sarcomas.

However, there are important exceptions: Melanoma, Seminoma, Lymphoma,
Mesothelioma and Multiple myeloma are malignant.

Summary 3/3

Adenomas are benign neoplasms arising from glandular tissue OR forming glands.

Hamartoma is a benign neoplasm characterised by haphazardly arranged tissue
components endogenous to the tissue or organ they are arising from

Choristomas are non-neoplastic, congenital proliferations of normal tissue in an
abnormal location ( ectopic tissue)

Teratomas are tumours arising in the ovary or testis and show tissue components

from the three germ cell lines in different combinations. Teratomas can be benign
or malignant.



Polyp is a macroscopic, not microscopic term, that refers to a projection above a
mucosal surface. The majority are benign neoplasms but they could be non-

neoplastic ( inflammatory polyps) or malignant tumours with a polypod
appearance ( mainly in the GIT)

Thank you

Don’t get
lost in the
detall

Look_at



the bigger
picture



