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INTRODUCTION
1.0 MEANING OF SIWES.
SIWES is an acronym which means student industrial work experience scheme. It is the accepted
skill training program which forms part of the approved minimum academic standards in various
degree programs for all the Nigerian university.
It is an effort to bridge the gap between theories and practical on engineering and technology,
science, agriculture, medical, management and other professional educational programs in the
tertiary institutions.
It is aimed at exposing the students to the machines, equipment, professional workers methods
and ways of safe guarding the work areas and workers in the industries and organization.
In like manner, siwes is a cooperative industrial internship program that involves institution of
higher learning, industries, the federal government of nigeria, industrial training fund (itf)
nigerian university commission in Nigeria

1.1 OBJECTIVES OF SIWES.
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There are numerous aims and objective of student industrial work experience scheme (siwes)
which has established to enhance student in their various areas of studies. They includes

1. To bridge the gap between theories and practical experience.
2. To promote industrialization in nigeria and avenue between the word of teaching and
learning, industrial work with reference to a field of studies.
3. To expose the student to the work they are likely to meet after graduation.
4. To provide student with opportunity to apply their theoretical knowledge in real time work
situation.
5. To enlist and strengthen employers involvement in entire educational process of preparing
university graduate for employment.

1.2 ORGANOGRAM AND PHILOSOPHY OF THE ESTABLISHMENT

PHILOSOPHY

Federal teaching hospital abakaliki (fetha) is an institution established by federal government of nigeria. This
establishment encompasses different sections, units and department which undertake different type of
treatment.

The main mission of the establishment is to restore people’s health, to treat and to cure people with different
diseases. Federal teaching hospital is one the famous hospital known in nigeria with experts and professional
health workers and care takers. Within this institution, it foster academic and skill acquisition program. Its
location and background or environment are fully aerated and thus fosters health restoration.

2

1.3 HISTORY OF FETHA

Federal teaching hospital (fetha) was established in the 1930s under the british colonial administrations, its
name has changed from casualty control centre to abakaliki general hospital and then to federal medical
centre.

By 1973, the hospital had the full complement of consultant staff and was approved for training of house
officers. It later went into limbo. Facilities deteriorated and consultant staff fell short as the east central state
was split into many states. It almost became moribund.

The hospital became federal medical centre in march, 1991 following the agreement between the federal
government and enugu state government. With takeover, the hospital made modest progress. Things continue
to look up when associate prof paul olisaemeka ezeonu, then head of clinical services in medical centre
became the chief medical director. Since then, there has been a remarkable change and growth in every
department of the hospital. Outpatients has risen to 5,000 monthly, accreditation for training of house
officers has restored. During president good luck election campaign tour in ebonyi state 2011, he made
promise to upgrade the federal medical centre to federal teaching hospital. On december of the same year,
the president fulfilled his promise by proclaiming the federal teaching hospital. He further directed that
ebonyi state teaching hospital be absorbed into new mega teaching hospital comprising of fethai former fmc
and fethaii former ebsuth. The hand over process was completed in the same month.

Motto of fetha:

excellence in health care delivering

3

1.4 ORGANOGRAM
FEDERAL TEACHING HOSPITAL ABAKALIKI (FETHA)
FEDERAL TEACHING HOSPITAL ABAKALIKI (FETHA)
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2.0 HISTOPATHOLOGY /TISSUE PROCESSING SECTION.
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In this section of establishment collection and processing of histological and cytological
tissues are performed. The aim is to produce a thin section of tissues that can allow light to
pass through them and at such it can be evaluated by the pathologist to examine the health
status of the tissue. In this section, it consists of a large hall which has different units and
different processing machines ranging from automated tissue processing machine,
embedding machine, microtome machine, tissue container, bunsen burner, hot air oven,
staining containers, are present in order to facilitate the work.

2.1 MUSEUM TECHNIQUES SECTION.

This is the section of the establishment that deals with the collection of histological tissues,
making tissue pot and displaying of the tissue for public view in order to foster academic
activities especially students of medicine and anatomy.

This section consists of the receptionist, the curator and the pathologist. The receptionist
receives and documents the tissue, the curator process the tissue pot and displays it while the
pathologist examines the tissue. In this section, it encompasses different apartments which
includes; reception room, curator’s room, work shop, pathologist room, and display or
presentation room and convenient room. This section is also fully air conditioned and
equipped with tools to ease the job.

2.2 MORTUARY UNIT:
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In the mortuary section embalming and preserving of a deceased body/ dead bodies are
preserved. In this unit the chief morticians and other mortuary attendants ensures that the
morgue is kept clean as well as organized and fully air- conditioned for evacuating the
reflux and action of formalin and other embalming chemicals. This section comparises of :
reception room and embalming room. Trollies, reagents, ambulance, tray and other
equipment are there to make the work easy.

2.3 AUTOPSY:

In this section of the establishment post mortem examination of a deceased body are carried
out in order to verify the course of the death. Specialised doctors called hispathologist
preform the work and mortuary attendant reconsistude the body after examination. The
following rooms are present: athopsy room and dressing room, pathologist room, mortuary
attendant room and convenient room. There are enough equipmemt that facilitate the work.

2.4 RADIOLOGY SECTION.

In this section imaging and examination of internal / visceral organs of human are performed
using different imaging modalities like x-rays, ultrasound, computed tomography, magnetic
resonance imaging to produce the images of human body depending on the area of interest
which can be analyze by the radiographer and send the report to the doctor for medication
and proper treatment.

7

H.O.D, H.O.U, registrar, radiologist and radiographer, receptionist and other administrative
workers are there to ensure effectiveness in this unit. Apartment there include the H.O.D and
H.O.U room, registrar room, radiology and radiographer’s room, reception room,
examination and machine room, seminar hall and convenient room. Enough equipment are
there to ease the work.
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2.5 INSTRUMENTATION

The various instrument used in different section are enumerated below

2.5.1 INSTRUMENT USED IN TISSUE PROCESSING

1. Automated tissue processor: for routine tissue processing.
2. Embedding machine: for casting or burring of tissues in the paraffin wax.
9

3. Incubator: for incubating the tissue
4. Refrigerator: for cooling of tissues.
5. Bunsen burner: for melting of wax.
6. Tissue container: for fixing and processing of specimens
7. Spatula
8. Saw, knife, surgical blade, for grossing.
9. Microtome machine: used for sectionin
10. Tissue slide: mounting of tissues.
11. Paraffin wax for embedding specimen.
12. Centrifuge
13. Hot oven for dewaxing

10

Instument used in Hispothology lab. at FETHA
1 in Abakakiki.

2.5.2 INSTRUMENT USE IN MUSEUM

1. Perspex cutter: use for cutting perspex sheet.
2. Saw: also used for cutting perspex sheet.
3. Workmate: a table for construction.
4. Perspex sheet: for construction of tissue pot.
5. Needle and thread for stitching tissues.
11

6. Weight: for pressing down the pot
7. Perspex sheet: for construction of tissue pot.
8. Perspex cement for gluing the pot
9. Tissue container: for fixing the tissue.
10. Drilling machine: for perforations.

Instrument used in museum unit at FETHA 2 in Abalaliki.
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Instrument used in museum unit at FETHA 2 in
Abakaliki, Ebonyi state.

2.5.3INSTRUMENTS USED IN MORGUE

1. Trolley: use in moving the body from embalming section to the place of storage.
2. Tray: the body ls laid there during the time of storage.
3. Scissors: for cutting and tearing.
4. Needle and thread: it is used for sewing and stitching.
5. Surgical blade: for opening of the body.
6: forceps: it is used for holding and gripping of the cut part of the body.
7: gravity tank: for storing embalming fluid.
13

8: cotton wool: for closing orifice.
9: cold chamber/ refrigerator: for storage of the body prior to time of funeral.
10: reagent for embalment such as formalin, glycerin and methylated spirit.

2.5.4 INSTRUMENT USED IN AUTOPSY
1: chisel: for piercing hard tissues.
Instrument used in mortuary unit at FETHA2
Abakaliki

2: surgical blade: for making incisions

3: saw: used in cutting the ribs and other hard bones.
4: hammer: used for breaking skull.
5: autopsy bench: the decesed body is laid before prosecting.
6: cotton wool: for closing up the internal body.
14

2.5.5 INSTRUMENT USED IN RADIOLOGY.

1. X-ray machine: for imaging.
2. X-ray detector: for detecting ray beams.
3. Ct machine: for imaging.
4. MRI for imaging
5. Ultrasound: for imaging.
6. Imaging bed: for laying the patient
7. Ultrasound gel: for rubbing on the patient body.
15

2.6 OTHER RELEVANT EXPERIENENCE

Mostly this program has exposed me to know the radiologic anatomy of different part of
human body; how they appears in the film of x-ray, ultrasound, magnetic resonance image,
computed tomography and to differentiate on the images produced by these modalities and
how they appears.

It has also exposed me to understand the secret behind tissue processing and how to mount
them and stain it in microscopic slide. In museum technique, it has enlightened me on how
to pot tissue, mostly how to prepare mounting fluid such as the kaiserling solution 1-3.
Which are the major fixing, restoring and preserving fluid.

16

CHAPTER THREE

TEST CARRIED ON DIFFERENT SECTIONS

3.0 HISTOPATHOLOGY/TISSUE PROCESSING

Histopathology is a branch of pathology that deals with microscopic examination of tissues
or cells in order to appreciate the manifestation of diseases, it is an examination of biopsy or
surgical specimen by a pathologist. Before tissues can be examined under microscope, the
tissue need to pass through some stages called tissue processsing. A procedure which needs
to take place between tissue fixation and the embedding/ sectioning of paraffin wax block is
reffered to as tissue processing. In the histopathology unit the study of diseases in tissues
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sections are conducted. The tissues undergo a series of steps before it reaches a stage where
it can be microscopically examined and differentiated for proper diagnosis.

3.1 STAGES OF TISSUE PROCESSING

The stages tissues passes through before they can be examined microscopically are
enumerated below:

1: reception

2: grossing

3:tissue processing: which is sub- divided into ; (a) dehydration (b) clearing (c) embedding

3. 1.1 RECEPTION

Pathological specimen are gotten from the patient during the course of operations, e.g
removal of uterus ( hysterectomy) and after this, the specimen is dropped in a container that
can contain it as well as enough fixatives . The container carries the name of the patient as
well as the name of the spciemen e.g lyomayoma. The patient brings the container
containing the specimen to the histopathology laboratory. On arrival of tissue in the
department, the specimen is checked at the earliest time for the following. To know if the
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specimen is for histological examination or cytological examination. Laboratory attendant
ensures that:

1.

The container is clearly labeled and followed by a complete request form.

2. That the sufficient fixative is in the container or if the specimen is not in a fixative or wrong
fluid.
3.

The request form is detailed and stamped; the specimen is given an identity which will
remain throughout the processing period till pathologist examination.

4.

Check if financial issue has been settled. If all these mentioned above are present, then
documentation and registration of the specimen is then taken.
3.1.2 GROSSING

Grossing is the examination of the tissue with naked eye, i.e. it is referred to as examination
and dissection of surgical specimens, the specimen is inspected with bare eye to obtain
diagnostic information. During grossing the following are noted:

A) name of the specimen and the site of collection from the body e.g. uterus with fetus from
the abdominal region.

B) Shape of the specimen or configuration e.g. irregular, elliptical, round, ovoid, spherical
cylindrical, ulcerated e.t.c.
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C) The weight , length and width of specimen is also noted.

D) Color of the specimen is also important e.g red, purple, brown black, transparent,

E) A skilled pathologist collects important part of the specimen as a sample for accurate
diagnosis.

F) Only a small portion from the large specimen is
Tissue on the grossing table.

put in cassettes
In FETHA which are fixed in a suitable
fixative as the accession number are Witten with
led pencil Significance: it gives diagnostic information prior to fixation.

3.1.3 FIXATION

Fixation is the process of using chemicals to prevent deterioration of tissue thereby
maintaining the tissue chemistry and architecture as life-like as possible after death. Fixation
prevents autolysis and putrefaction.
20

3.2 AUTOLYSIS

Autolysis is cell death as a result of enzymes contained in the cell. Certain group of enzymes
some of which include cathepsins, proteinase, sulphatases, carboxypetidase and
aminopeptidase are all enclosed in the lysosome .these group of enzymes help to degrade
unwanted and foreign particles by hydrolytic action. When tissues are removed from the
body, and certain mechanism which serve to check the release of lysosomal enzymes
breakdown, the tissue is starved of nutrients and as such the lysosomes ruptures and release
their lytic enzymes into the cytoplasm of the cell. This leads to cell digestion, disintegration
and death.

3.2.1 PUTREFACTION OR POST MORTEM EFFECT

Putrefaction is cell death and disintegration as a result of the activity of micro- organism. As
a result of the dysfunction due to removal from the body, normal body defense mechanism
against micro-organism breaks down. Micro-organisms, if present utilize cell contents for
their growth and activities. This lead to disintegration and death of the cell, a condition
referred to as putrefaction or post mortem effect.

3.3 PRINCIPLE OF FIXATION
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The fixatives brings about crosslink of proteins which produce denaturation or coagulation
of protein so that the semi fluid state is converted to semi-solid state; so that it maintain
everything in vivo in relation to each other. The semisolid state facilitates easy manipulation
of tissue.

3.3.1 PROPERTIES OF GOOD FIXATIVES

1) It must prevent autolysis and putrefaction

2) Penetrate tissue rapidly.

3) Kill the tissue rapidly without distorting the cell.

4) Prevent osmosis and leaking of cell and tissue constituents

5) Allow accurate histochemistry of tissue constituent.

6) Harden tissue for easy handling.

7) It should permit restoration of natural color of photomicrograph.
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8) It should be simple to prepare and economic to use.

Some of the fixative used is: formaldehyde, mercuric chloride, potassium dichromate, acetic
acid e.t.c.

3.3.2 AIMSAND EFFECT OF FIXATION

a. To prevent autolysis and putrefaction.
b. To restore the cellular component.
c. To stop any shrinkage or swelling of tissue.
d. Should penetrate the tissue and cell rapidly even deeply.
e. Prevent distortion by any reagent used subsequently.
f. Should impact a suitable hardness and texture to allow easy section.
g. To render the tissues receptive of stains.
h. Should not be toxic, non corrosive and non inflammable
i. Should allow for long time storage of specimen.

3.4 TISSSUE PROCESSING

Tissue is the act of passing a tissue into series of reagent in order to provide a solid medium
for tissue during section cutting; the reagent helps to provide a solid medium for the tissue.
The three main stages of tissue processing are:
23

3.4.1 DEHYDRATION

Dehydration is a process of removing water from tissue, graded solutions of alcohols are
used. The concentration ranges from 70% to 100% alcohol. 100% alcohol is also called
absolute alcohol. Alcohol is miscible with the aqueous solution which aid in the removal of
the fixatives, because they are miscible with the fixatives. Dehydration is usually carried out
by transferring the tissue through solution of increasing alcohol concentration until 100% is
reached. Tissue is passed through a low concentration of alcohol to a high concentration
because when water mix with absolute alcohol, there is usually turbulence at point of
contact, which can distort tissue constituents. Tissues must be allowed to stay sufficient time
in absolute alcohol to enable complete dehydration. If dehydration is not complete the
clearing agent and wax will not penetrate onto the tissue. This will lead to poor section
cutting.

3.4.2 THE NORMAL ROUTINE FOR DEHYDRATION IS:

Dehydrate in 70% alcohol for three (3) hours

Dehydrate in 90% alcohol for three (3) hours
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Absolute 1 for three (3) hour

Absolute 2 for three (3) hours

Absolute 3 for three (3) hours

3.4.3 SIGNIFICANCE OF DEHYDRATION

Paraffin wax is an embedding medium, which is made up of a mixture of solid hydrocarbon,
but the fixative used is usually in aqueous medium, which is not miscible with paraffin wax.
As a result tissue has to be treated with reagent which is miscible with both aqueous solution
and paraffin wax, so that embedding can be achieved.

Principles of dehydration: to remove water from tissue which is present either bond to the
tissue or free in the tissue.

Various dehydrating agent used for dehydration includes: ethyl alcohol, acetone, isopropyl
alcohol and dioxane.

3.5 CLEARING/DEALCHOLIZATION
25

Clearing is a process of removing absolute alcohol from tissue and replacing it with a
solvent, which is both miscible with both absolute alcohol and paraffin wax. Some clearing
agent increases the refractive index of tissues (penetrating power of light into the tissue)
hence; this stage is referred to as clearing.

The most common clearing agent is xylene. Xylene is reasonably cost effective and works
well for a short time , clearing of tissue in xylene result for a long time results into tissue
distortion and makes the tissue brittle. Toluene is better at preserving tissues structures and
is more tolerant of little amount of water left behind in tissues than xylene.

However, toluene is more expensive than xylene and more toxic, so toluene is Lesley used
in some applications. But it is a severe health hazard, it act slowly and maybe lead to
sectioning difficulties. Methly salicylate is safe and effective though rarely used due to
costliness. Other clearing agent includes:

A) carbon disulphide b) cellosolve c) carbon tetracholoride d) chloroform e.t.c

3.5.1 AIM/OBJECTIVE OF CLEARING

A) It removes alcohol to make paraffin impregnation complete.

B) To create a medium where dehydrating and embedding solvent can mix together.
26

C) Act as a solvent for mounting media which renders the tissue transparent and improves
the refractive index; making the tissue translucent and clear, making microscopic
examination easier.

3.5.2 QUALITIES OF A GOOD CLEARING AGENT

1. Removes alcohol quickly.

2. Clears the tissue without causing much hardening.

3. Preserve stain by not dissolving it.

Principle of clearing: it help in creating a medium where both the dehydrating agent and
embedding agent can mix together.

3.5.3 ROUTINE FOR CLEARING:

Dealcholize in (a) xylene 1 for two(2) hours (b ) xylene 11 for two (2) hours (c) xylene111
for two (2) hours.

3.6 IMPREGNATION/ INFILTRATION
27

This is a process of replacement of clearing agent or ante medium with molten paraffin wax.
The paraffin wax completely displaces the clearing agent from the tissue and it is replaced
by the paraffin wax. Infiltration is faster if it is done at a reduced pressure in a oven.

3.6.1 VACUUM IMPREGNATION

This involves rapid replacement of clearing agent with paraffin wax at a reduced pressure. It
also aids removal of trapped air bubbles from the tissue. Vacuum impregnation is
particularly useful for urgent biopsies and lung tissue because of the pocket of air, which it
contains. In this technique, dehydrated and cleared tissue is put in paraffin wax in a vacuum
. Oven set at a temperature of 2 to 3 above the melting point of the wax used. The vacuum
oven is connected to a water pump or electric pump which evacuates air gradually from the
oven until the pressure in the oven is reduced to about 300mhg to 500mhg . Tissue is passed
through two changes of paraffin wax in the oven but at half the normal time. Tissue is then
removed from oven and embedded in paraffin wax.
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3.6.2 Routine of infiltration: infiltrate in (a) paraffin1 for two (2) hours (b) paraffin 11 for
two hours (c) paraffin111 for two (2)

Significance: it increases the optical differentiation and hardens the tissue which help in
easy sectioning of the tissue.

Principle: to keep tissue in a molten wax which infiltrate the interstitial cells of the tissue
and replaces the clearing agent.

3.7 EMBEDDING

Embedding is a process of immersing a tissue in molten paraffin wax. The paraffin wax
becomes a solid firm structure when it is cold and form a support medium for the tissue
during microtome. Embedding facilitate cutting of section, at this stage a molten paraffin
wax is poured on the embedding mould, while the tissue is buried or casted on it. The tissues
are oriented in the mould in such that there is complete representation of all part of the tissue
and all tissue are present during sectioning. Tissues are allowed to solidify and form a block
of tissue. The paraffin wax is always heated to 20c.

The embedding mould could be of leukharts moulds which are more of traditionally made
from l-shaped heavy metal such as brass and bass of copper plates. Others could be made of
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plastic trays which are mainly for conventional

PICTURE GOTTEN
FETHA
busy laboratories. This particular mouldFROM
consists
of disposable plastics.

3.7.1PROPERTIES OF GOOD PARAFFIN WAX

1. It must be clear, colorless and water free.

2. It should not contain impurities which will interfere with staining reactions.
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3. It must not produce crystals on solidification.

4. It should penetrate tissue freely.

3.7.2 ADVANTAGES OF PARAFFIN WAX

1. Paraffin wax cut well and produces serial section and ribbons.

2. It is durable when stored appropriately
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4. Cracks often appear in section of liver and spleen.

3.7.4 PROCEDURE FOR EMBEDDING TISSUE:

Using forceps pick out the paraffin infiltrated tissue cassettes from the stainless jar containing
liquid wax.
Remove the paraffin infiltrated tissue from the tissue cassettes.
1. Arrange the l-shaped moulds or the metal container on the table, depending on the one you
want to use and grease for easy separation of the wax from the mould. Use a gauze to block any
possible leakage from the l-shaped mould to avoid wastage.
2. Pour a little hot paraffin wax from the wax jar directly from the oven into the mould to fill the
base area of the mould.
3. Bury the tissue samples inside the molten paraffin wax quickly before the wax starts to
solidify. Try and arrange your samples so that they lie horizontally within the mould, this will
make the orientation and trimming of the block easier.
4. Use a warm forceps or head of a bolt to slightly press the tissue down to the surface of the
mould.
5. Ensure that the tissue touches the surface of the mould and not left hanging by using a warm
forceps or knife to melt any solidifying wax.
Place the label close to the tissue for easy identification.
6. Fill the empty portion of the mould to the brim in order to get a perfect square shape.
Once the top of the wax has solidified, leave to solidify on its own or lift the mould carefully,
and place it in cold water to speed up the solidification process. Leave in water for about
10minutes.
7. Remove the mould from the sample and cut the wax into blocks. Cut it when it is soft (i.e.
When it is not too solid) to avoid breaking or for easy cutting.
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Block holder, knife clams screw, knife clamp, block adjustment, thickness gauge, angle of
adjustment, operating handle, internal and external handle. Other types of microtome are:
rocking microtome, base sledge microtome, sliding microtome, freezing microtome, e.t.c. All
types of microtome are design for specific purposes.
Principle: to use a rotary microtome or any other type of microtome to make thin sections for
microscopy.
Materials used: water bath, wax blocks embedded with tissues, rotatory microtome, microtome
blade, distilled water, frosted slide, glycerol and egg albumen, 30% alcohol.

3.8.2 PROCEDURE FOR SECTIONING:
Set the water bath to reach 484 degrees Celsius before sectioning to heat water. This is used to
float the tissue section prior to picking with a slide.
Place the wax blocks faced down on ice cubes for 10minutes to chill the block to facilitate fast
sectioning. This renders the block sufficiently hard for thin sectioning.
Put the wax block in the block holder of the microtome.
Place a very sharp fresh blade on a microtome and lock it in place and make sure blade guards
are closed. Lock microtome handle when not in use.
Adjust the block holder screws to place the block parallel to the blade.
Unlock handle and turn handle until samples starts cutting a little. The block is repeatedly
sectioned at 20microns thickness per slice to remove excess wax till the entire surface of the
tissue is exposed, discard the paraffin ribbon.
Secure and readjust the wax block and section the block at 3-5microns, this gives you a nice
ribbon for easy microscopy. Some tissue biopsies are sectioned at different thickness but
anything above 5microns is a thick section.
Gradually pick the sections with a forceps and lower onto a water bath.
If difficulty is encountered in spreading of the tissue, float the section on a 20% alcohol to
increase the surface tension before transferring to the water bath.
Allow the section to remain on a water bath until it has spread sufficiently.
Pick the section with the plain side of a frosted slide, a mixture of glycerol and albumen at ratio
of 50:50 is applied on the slide before picking the section from the water bath to enable the
section stick to the slide.
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Place the slides with paraffin sections on a hot plate or oven for 20 minutes (so the wax just
starts to melt) to bond the tissue to the glass and also to dry some of the moisture.
Label the biopsy number on the frosted end of the slide with a pencil.
Arrange the slide on a staining rack for staining.
Significance: it enables making thin slices of
tissues for anatomical observation with a
microscope.

PICTURE GOTTEN FROM FETHA

3.9 STAINING
Thin tissue section and their constituent cells are usually transparent and colorless, and so
different structures cannot be easily distinguished from each other when examined with the
microcope. Contrasting clour (dyes) allows the structures to be visualized under the
microscope. Staining is out of coloring or dying of a cut section of tissues; this increases its
optical densities and renders it study with microscope easier. With help of stain, the
physical features and relations of the tissue and their constituent cell can be studied.
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3.9.1 HAEMATOXYLIN AND EOSIN STAIN (H&E)

The stains has been unchanged for many years because it works well with a variety of fixatives
and displays a broad range of cytoplasm nuclear and cellular metric features.
Haematoxylin has a deep blue- purple colour and nucleic acids by a complex incompletely
understood reaction while, eosin is pink and stain protein specifically. In a typical tissue the
nucleus are stained blue , whereas the cytoplasm and extracellular martrics have varing degree of
pink staining

HAEMATOXYLINSTAINCONSTITUENTS:
Hematoxylin

-

2.5g

Absolute alcohol -

250ml

Potassium alum

50g

-

Mercuric chloride

-

1.25g

Distilled water

-

500ml

Glacial acetic alcohol

-

20ml

3.9.2 EOSIN STAIN CONSTITUENTS:
Eosin

-

Distilled water -

10g
1000ml

3.9.3 PROCEDURE FOR STAINING:
Arrange the slides in staining rack
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Dewax in xylene for 15minutes
Rinse in absolute alcohol
Rinse in 90% alcohol
Rinse in 70% alcohol
Rinse in 50% alcohol
Rinse in water
Dip in hematoxylin stain for 10minutes depending on the strength of the hematoxylin.
Note: prepare the hematoxylin and leave for 2months before use. The stain matures with use also
the strength of the stain increases with use, till 6months when the strength starts to fall.
Rinse in water
Rinse in acid alcohol
Dip in eosin and leave for 1minute
Rinse in water by dipping twice
Mount it using dpx mountant, leave in xylene while mounting.

Significance: helps to make most colourless and transparent cells visible when viewed with a
microscope.

PICTURE GOTTEN FROM FETHA

3.10 MORTUARY SECTION / UNIT
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This is a section where corpse or bodies are kept and waiting for identification or removal for
burial, and autopsy if there is need for that. In this section, embalming techniques is mostly
used in preserving dead bodies. In modern times corpses have customarily been refrigerated to
delay decomposition.
FUNCTION OF MORTUARY SECTION
A mortuary generally performs five functions, which ought to be kept physically separate as
sections namely;
1. The receipt and temporary storage of bodies;
Performing post-mortem;
2. Demonstration of post-mortem findings in cases of clinical interest or teaching purposes;
3. A section for viewing and/or identification of a body and
Accommodating visiting relatives/next of kin

3.10.1 MORTUARY TECHNIQUES
Embalming is the major technique employed in morgue in preserving the bodies from
purtrefaction and autolysis. Embalming is the act or science of preserving human bodies by
treating them with chemicals to forestall decomposition. During the process of embalment the
bodies are disinfected, preserved and restored from a deceased human to a more life-like
appearance as much as possible.

3.10.2 AIMS/ OBJECTIVES OF EMBALMENT
1. To prevent decomposition.
2. To restore the dead body to a life-like appearance.
3. To make the deceased more presenting to look.
4. To preserve the dead body.
5. To disinfect the dead body.
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3.10.3 METHOD OF EMBALMENT
Infusion: is the gravity-flow method used for arterial embalming or by pressure using
embalming machines.
Injection: injection through the skin, muscles, tissues, orifices. This method does not reach the
organs; it only reaches tissues close to the skin.
Immersion: to submerge the bodies in a pool of embalming fluid.
Refrigeration: to put the bodies in a cold room (not really an embalming technique because
embalming fluids are not used).
3.10.4 TYPES OF EMBALMENT
1. Arterial embalmment: this involves the injection of embalming chemicals into blood vessels,
usually through the carotid, femoral, arterials and sometimes great saphenous vein in children.
While embalming fluid is circulating it displaces the interstitial fluid and blood are expelled
through the corresponding veins. The embalming fluid is injected by centrifugal pump.
2. Hypodermal embalmment: This is a type of embalmment in which hypodemic needle and
syringe is used for injecting the chemicals into the body, especially those areas where arterial
embalmment could not get.
3. Cavity embalmment: in this type of embalmment the internal fluid in the body cavities are
replaced with embalming chemicals the using of aspirator and truces. An incision is made just
above the navel and the truce is pushed into the chest and stomach cavities to puncture the
hollow organs and aspirate their content.

3.10.5 EMBALMING FLUIDS:
Embalming fluid are made up of various mixtures of different chemicals e.g formaldehyde,
glutaraldehyde, ethanol, and phenol in some cases. They are diluted to gain the final index of the
arterial solution, the components of embalming fluid must be able to disinfect, preserve and
restore. The most important chemical, the arterial fluid is made up of preservatives, germicides,
anticoagulants, dyes and perfume. The embalming fluids are prepared from propylene glycol
which keeps the muscle moist; 10% buffered formalin used as fixative; isopropyl alcohol used as
a preservative; and liquefied phenol, which is used as a mold preventive. Coloring of the blood
vessels is useful in their identification with a small amount of amphyl, which is also used as a
disinfectant.
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3.10.6 FACTORS AFFECTING THE STABILITY OF EMBALMING FLUIDS
Temperature: extreme elevated temperatures accelerate polymerization of formaldehyde and
cause decomposition of its disinfectant and preservative components. Depressed temperatures
cause precipitation of the endothermic solutes.
Time: all organic compounds exhibit a tendency to form polymers. Methanol is incorporated into
embalming fluids as an antipolymerization agent for formaldehyde. The average shelf life of
fluids is between two and five years.
Ph: one of the purposes of adding buffers to embalming fluids is to prolong their shelf life.
Strongly alkaline solutions cause decomposition of formaldehyde. Highly acid solutions promote
polymerization.
Light: light has been cited as a factor influencing the speed of chemical reactions. Light has two
effects on embalming fluids.
It causes color change, thus interfering with the eventual reaction of the cosmetic dyes.
It increases polymerization of the formaldehyde; as a result, some manufacturers have adopted
tinted containers to prolong the shelf life of their products.

MATERIALS NEEDED
Embalming fluids, scalpel and blade, forceps, needle, thread, gauze, rubber tubule or cannula,
long hand gloves, face masks, cotton wool, light, embalming tanks and reagent bottles.

3.10.7 PROCEDURE FOR EMBALMMENT:

1. The body is confirmed by a physician to be dead as the death certificate is issued to the
family of the deceased.
2. The cause of death, and any other details e.g discolorations, cuts, bruises, etc on the body are
noted in the death certificate.
3. The body is registered.
4. The body is set in anatomical position with hand turned downwards. The external genitalia
area is covered with a piece of cloth or towel. The breast was arranged and clamped to enable
easy dressing for burial or cremation.
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5. The nasal and buccal cavities were filled with cotton to prevent any leakage during or after
embalming. This was done to retain all chemicals and fluid for better fixation.
6. Arterial embalming begins by selecting an artery to inject, the most commonly used artery is
the femoral artery because it is large,easily located and situated superficially in front of the thigh
in the femoral triangle. Although the femoral artery is deep in an obese body, making it difficult
to locate and difficult to raise.
7. An incision is made on the region of femoral triangle. The femoral artery is exposed by
cleaning the fascia of the artery to allow movement and space for the cannula which is inserted
into it.
8. The artery above the skin surface with aneurism hooks and passes two suture strings beneath
it to create a ligature to tie off the vessel once arterial tube is inserted to keep the cannula in place
x while embalming. This was done to help avoid leakage or release of the tube due to pressure
exerted by the esmbalming apparas.
9. The arteryis incised (very carefully as to not cut it in half) and an l-shaped arterial cannula
(catheter) was inserted into the artery towards the heart. The ligature was now tightened so that a
seal was made between the tube and the artery.
10. The cannula is connected to a polyethylene tubing which is connected to the gravity
embalming tank (improvised bucket) located above the body on a wooden pavement attached to
the wall.
11. Before the embalming fluid was infused, air was removed from the connecting tube to avoid
any possible airlocks produced by the vessels of the woman's body during the infusion of the
fluid.
12. Injection periods vary in each case taking 8-24 hours. This variability is due to the ability of
the body to accept the fluid at its own rate.
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13. When all the preparatory procedures have been completed, the pepcock was turned on to
allow the embalming fluids to flow through the tubing, cannula and into the femoral artery, thus
dispersing the fluid into the vascular system.14. After 8-12 hours, the body was disconnected
from the gravity embalming tank and shifted to the storage room.
After 1-2 days of embalming, there would be injection of formalin to the areas that formalin
doesn’t touch like the head region, gluteal region, lower limb and other areas.

3.10.8 AIM/ OBJECTIVE OF EMBALMING
1. To disinfect dead bodies.
2. To make dead bodies more presentable to view.
3. To prevent the body from decomposition.
4. For restoration of the dead body to a life-like state.

A body undergoing Embalment in FETHA2 Abakaliki.
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3.11 AUTOPSY
An autopsy is a post mortem examination procedures that consist of a thorough examination
and dissection of a body to determine the likely cause of death as well as to evaluate the
presence of disease and/or injuries.
3. 11.1 TYPES OF AUTOPSY
There are four main types of autopsies, they include:
1. Anatomical or academic autopsy: this is a type of autopsy performed by clinical / anatomy
student for learning purposes.
2. Medicolegal/ forensinc autopsy: this is type of autopsy that seek to find the cause of death
and manner of death. It is performed as prescribed by applicably law incase of violent suspicion
or sudden death without medical assitance.
3. Visual or medical imaging autopsy: this is performed using magnetic resonance imagining
and computed tomograpy in examining the body.
Material used: enterotome, skull chisel, hagedorn needle, rib cutters, scalpel, toothed forceps,
scissors, bone saw, breadknife, saw blade, autopsy table, arterial tube, head rest, surgical gloves,
goggle, jacket and apron, sternal saw, mallet, skull key, brain knife, rib shears, speculum, postmortem needle, medical syringes, foley catheter, water bath, tongue tie, formaldehyde.
3.11.2 PROCEDURE
Depending on the suspected cause of death, an autopsy may only need to be done on certain
body parts, and not necessarily on the whole body. It varies depending upon the case. It may be
exterior examination to identify wounds and hemorrhage on the body or interior examination, e.g
checking of diaphragmatic hymenia as a cause of death.
The following are the procedures taking:
1. Permission for an autopsy is given by the deceased person`s family. However, if there are
legal or forensic concerns surrounding the cause of death, an autopsy may be mandated by the
courts or by a coroner.
Appropriate data of the person is also gathered before commencing the autopsy. This is because
there are many factors that can come into play leading to a person`s death. So it’s important to
have the person`s full medical history, as well as a full history surrounding the events preceding
his/her death in order to make the investigation and the dissection of the body as helpful as
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possible. The police may play a role in investigating the crime scene, if there is one, and further
look into evidence that could support a potential cause of death.
2. Examination of the outside of the body: first the height of the person is noted, then the weight,
age, and sex of the body. Any distinguishing characteristics like birthmarks, scars, or tattoos are
also noted. The clothing and skin is also checked for marks that look out of the ordinary.
Droplets of blood, organic materials, and any residues found on clothing are also noted. Also any
bruises, wounds or marks on skin are noted. Photograph may be helpful as well, to document the
appearance of the body and any significant findings or unusual things noticed amidst the
investigation. Therefore photograph is taken with clothes on, as well as nude.
Check the genital area for any signs of rape. Bruising and tearing are common in such cases.

3. Open the body cavity using a scalpel, make one large “y” shaped incision from the neck
across the thorax, then down to that pubic bone. Spread open the skin and check to see if any rib
are broken. Split the rib cage using the rib shears, open it up, and examine the lungs and heart.
Note any abnormalities.
4. Examine each organ in the thorax individually. Weigh each organ, record anything notable,
and take a tissue sample in case further examination is needed. Many of the organs in the thorax
is also sub-dissected by opening them up and examine them to look for disease. Next take out the
organs in the abdomen, observe anything notable in the weight of each one of them before taking
samples from them. Sub-dissect the organs to examine them.
Observe the eyes carefully. The presence of tiny, broken blood vessel (petechial rash) can show
sign of choking or strangulation.
Look at the head. Check for any trauma to the skull, including fractures or bruises. Then remove
the top of the skull, and remove the brain. Follow the same procedures as with all other organs,
weight the brain and take a sample.
5. After the autopsy examination: after the interior and exterior post-mortem examination has
been completed, the record made is checked for any error. Then all organs are returned to their
position in the body. The reflexes skin is brought back and the incision is sutured.

3.11 3 AIM/OBJECTIVE OF AUTOPSY
The major aim of autopsy is
44

The time of death.
The cause of death.
Damage to the body (including damage from disease).
The type of death (suicide, murder).
SIGNIFICANCE
The cause of death is stated from the record gotten during examination. Many clues are gotten
that could help relevant authorities to stop a murderer. Death certificate is issued to the family of
the victim by the chief medical examiner. This enables the family to be able to bury or cremate
the victim.

3.12 MUSEUM TECHNIQUE
Museum is an institution where artifacts are kept for the purpose of learning, research for
recreational purposes. In a morbid anatomy museum, tissues are preserved and displayed for
research and study purposes. It conserves a medical and surgical tissue for future generation. It is
usually situated in the hospital and schools to help the pathologist study the health condition of
tissues and evaluate it and pass the knowledge to future general. Anatomy museum can serve as
tourist centre where humans and animal tissues can be displayed.
3.12.1 MUSEUM PERSONNEL

In an anatomy museum, curator and the pathologist with the receptionist are the people who
controls and prepare the tissues for displaying. The curator is mostly the one that creates the
pot and displays it on the shelves, while the pathologist reviews the clinical condition.

3.12.2 BASIC MUSEUM TECHNIQUES:
Collection
Preparation
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Fixation
Restoration
Preservation/mounting
Presentation

3.12.3 COLLECTION OF MUSEUM SAMPLES:
Any specimen received in the museum should be recorded in a reception book and given a
number on its arrival. This number will stay with specimen even after it is catalogued in its
respective place. This number is written on tie-on type label in indelible ink and is firmly
attached or stitched to the specimen. The reception book should contain all necessary
information about the specimen (clinical, gross and microscopic findings). Two major sources of
specimen maybe post-mortem/autopsy specimen or biopsy specimen.
Preparation of specimen:
An ideal specimen is received fresh in unfixed state. However, it is mostly obtained from
histopathology laboratory after being examined, thus will already be formalin fixed.
3.12.4 FIXATION OF THE SPECIMEN:
Tissues are suspended in the fixative to prevent its deformation, autolysis and putrefaction,
thereby maintaining the normal shape and all the component of the tissues. Fixation enables the
preservation of tissue in a life-like state as possible. Most of the fixatives used in preserving
tissues in the pathology museum are formalin based. The fixatives we used are mostly kaiserling
based. Specimen is stored in the kaiserling i solution for 1 month depending on the size of the
specimen. The specimen should not rest on bottom or an artificial flat surface will be produced
on hardening due to fixation. The volume of the fixative used should be 10times the size of the
tissue to be prepared. Larger specimen should be injected for uniform penetration.

KAISERLING SOLUTION I CONSTITUENTS:
40% formalin

-

400ml

Potassium nitrate

-

30g

Potassium acetate

-

60g

Distilled water(tap water)

-

2000ml
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3.12.5 RESTORATION OF COLOR:
It is required to restore color of the specimens, as they lose their natural color on fixation. The
recommended method is the kaiserling ii method. It involves removing the specimen, washing it
in running water and transferring to 80% ethyl alcohol for 10 minutes to 1hour depending on the
size of specimen. Ethyl alcohol is a reducing agent. The specimen is then kept and observed for
color change. After this step, specimen is ready for preservation. The period of immersion in this
solution is to be controlled to prevent permanent bleaching as nothing can be done to restore the
color.

Preservation of specimen:
The recommended solution for this step is kaiserling iii solution. This is the final solution in
which the specimen will remain for display. It is based on glycerine solution to make formalin
hardened tissue soft. Glycerine is a preservative. Specimen is washed again in tap water. Do not
mix sodium acetate and glycerine as it does not dissolve faster but dissolve sodium acetate in
formalin first before adding glycerine. Leave solution to stand for 2 – 3 days before using to
ensure proper mixing of chemicals. Adjust the ph to 8.0 with sodium hydroxide to preserve the
color because color fades with ph changes. Add 0.4% sodium hydrosulphite (nahs) immediately
before sealing the pot.
Kaiserling iii solution constituents:
Glycerine

-

300ml

Sodium acetate

-

100g

Formalin

-

5ml

Tap water

-

1000ml

3.12.6 CONSTRUCTION OF POT(HOW TO POT A TISSUE):
Measure the width, length, and the thickness of the tissue to be potted.
Measure and mark on the Perspex the tissue measurements and cut with Perspex cutter (leave an
excess of 1cm on the Perspex while measuring).
Place the edge of the Perspex that is longer on the mould and align well. (do not place the shorter
edges to prevent breakage when placed weight).
Remove the protective paper around the edges.
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Clean the edge with chloroform.
Apply the Perspex cement and place the third surface on top of the two equal opposite surfaces
aligned on the wooden mould.
Place a weight on it and leave overnight.
Clean the opposite side of the third surface with chloroform before applying Perspex cement.
Place this fourth surface opposite to the third surface on the free edges.
Place a weight on it and leave overnight.
Clean the top of the pot with chloroform, apply Perspex cement and attach to the four edges of
the pot. File off excesses to make it fit in.
Place a weight on it and leave overnight.
Fix stoppers to prevent rocking or sliding of centre plate. The space between stoppers should be
the same with the thickness of the centre plate.
Attach the tissue to a centre plate using nylon thread and needle to stitch it to the centre plate
through the holes drilled on the centre plate. Double knots should be made by threads, on the
specimen surface. The centre plate should be 1.0mm smaller than the pot (i.e. 0.5mm on both
sides).
Mounting fluid is run into within 1cm of the top. Insert the centre plate with the attached tissue
into the pot along the stoppers.
Air bubbles trapped between the specimen and the centre plate is released with a broad-bladed
spatula and then fill the pot with mounting fluid.
Drill two holes on the base of the pot to allow escape of trapped air in the pot. This is done to
prevent the reaction of air with the chemicals to form carbonic acid which corrodes and lead to
autolysis.
Clean the edges of the base with chloroform before applying perspex cement. Place it lightly in
position to cover the pot. Place a weight on it and leave overnight to allow escape of air bubbles.
Clean the holes with chloroform before closing with perspex rod dipped in perspex cement.
Leave it to set before cutting the rod, then file to smoothen the base. (use syringe to fill the pot
through the holes if the volume of the mounting fluid reduced before closing with perspex rod).
File and smoothen any rough edges.
Turn the base so as to be in touch with the surface of the shelve to hide the rough base.
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3.12.7 PRESENTATION (DISPLAY)
OF SPECIMEN:
Color coding of the specimen may be
grouped into different categories and
each category, assign a specific color
according to our convenience.
Labeling of the pot with the reference
number, name of lesion and color coding
for the category of the specimen are the
most desired details on the label of
museum pot.
Equal significance should be given to the
statistical significance of each disorder,
and the changes that are taking place in
the incidence of each.

3.12.8 AIMS/ OBJECTIVES OF
MUSEUM
a. To preserve and conserve a tissue for
research and study purpose.
b. To prepare a tissue port for displaying.
c. To create a tourist centre where funds can be generated.
d. To make learning easier.
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3.13 DEPARTMENT OF RADIOLOGY
Radiology is a discipline in medicine that uses
different imaging modalities to diagnose and
picture the internal organs of patient so as to
give them adequate treatment. Different
imaging modalities are employed when
imaging several pathological conditions, the
diagnostic

radiologist

or

reporting

PICTURE GOTTEN FROM MUSEUM
UNIT IN FETHA

radiographer, then interprets or reads the images and produces a report of their findings and
impression or diagnosis. This report is then transmitted to the clinician who requested the
imaging, either routinely or emergently. The image modalities are:
1. X-rays
2. Computed tomography (ct)
3. Magnetic resonance imaging.
4. Ultra sound scan
5. Contrast study
6. Angiography and flouroscopy
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7. Doppler sonnography
8.

hysterosalpingograpy

9. Nuclear medical imaging

3.13.1 PLAIN RADIOGRAPHY

X-rays are type of electromagnetic radiation which travels in a straight line and cast objects
in there paths. It consist of two poles which are the cathode and the anode inside a vacuum
tube which has a high voltage built inside it. Electrons are emitted by the cathode and
accelerate by the electric field between the cathode and the anode and hit the anode with a
considerable amount of energy, where they induce electromagnetic radiation called x-ray.
These rays are richer in energy, the higher the applied voltage the higher the energy. The
generated radiation has a spectrum or spread of energies only on a part of which can be used
for imaging. It could be of low dose or high dose energy.

3.13.2 PROCEDURE FOR PLAIN X-RAYS

1. An x-ray request form or referral letter from a doctor. This is a legal requirement and no
x-ray examination can be performed without it.
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2. Patient are taken to a changing room to remove clothe and wear a hospital gown. This
ensures the x-ray is of the highest quality as some clothing can make it difficult to see the
images clearly.

3. Certain items like watches, necklaces and certain types of clothing that contain metal objects
such as zips are removed because these items may interfere with the quality of the image.
4. A radiographer (a trained x-ray technologist) escorts the patient through to an x-ray
examination room, depending on the pathological organ that is is to be imaged, the radiographer
determines whether an anterior-posterior (ap), posterior-anterior (pa), lateral or oblique view
should be used to image the organ.
5. A radiologist (specialist x-ray doctor) then carefully assesses the images, makes a diagnosis
and produces a written report and the findings. The report is sent to the referring doctor,
specialist or allied health professional that referred the patient for the test.

SIGNIFICANCE
Plain radiography is used to image most structures in the respiratory system, cardiovascular
system, musculoskeletal system and urogenital system. X-ray images of the gastrointestinal tract
are appreciated only when contrast are introduced.
X-ray imaging is useful to diagnose disease and injury such as pneumonia, heart failure,
fractures, bone infections, arthritis, cancer, blockage of the bowel, and collapsed lung, etc.
Principle:
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The image is created due to the x-ray beam being absorbed differently by different structures or
part in the body. A dense structure like bone absorbs a high percentage of the x-ray beam (which
appears light grey on the image), whilst low density structures like soft tissues absorb a small
percentage (which appears dark grey on the image). The body has many different structures of
varying densities and this difference creates a picture or image.

SIGNIFICANCE
Plain radiography is used to image most structures in the
respiratory system, cardiovascular system, musculoskeletal system
AN X‐RAY MACHINE

and urinogenital system. X-ray images of the gastrointestinal tract
are appreciated only when contrast are introduced.
X-ray imaging is useful to diagnose disease and injury such as pneumonia, heart failure,
fractures, bone infections, arthritis, cancer, blockage of the bowel, and collapsed lung, etc.
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3.14 COMPUTED TOMOGRAPY

Computed tomography is one of the modalities used in radiology department to image the
body system, it images the body in slices; it makes use of high dose of voltage to produce a
sophisticated 2 and 3 dimensional images which can be reconstructed or reformatted in with
machine. It consists of two tubes which spin or revolve round the patient with high dose of
energy which is more than that of the x-rays.
PICTURE GOTTEN FROM FETHA

3.14.1 PROCEDURES OF TAKING CT SCAN

1. Many types of ct require an injection of iodinated contrast material to show blood vessels
and some organs. Fasting for 2-4 hours is common and the patient is allowed to drink water
over this time to avoid dehydration.

2. When iodinated contrast injection is required, the radiographer uses a needle to insert a
cannula into the vein in the patient`s arm or back of his/her hand so that the iodine contrast
can be inserted into the cannula during the test.
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3. Test investigating the abdomen normally requires the patient to drink a different kind of
iodinated contrast solution to outline the intestine. This would also require fasting. The
patient is usually asked to drink part of the whole dose an hour prior to the scanning time
and the rest of it just before entering the scanning room.

4. Depending on the type of scan, the patient is usually asked to change into a gown to avoid
parts of his/her clothing affecting the scan. The patient is told to lie on the bed attached to
the scanner. The bed will then be raised up to a height level with the circular hole in the
scanner and the bed slides in and out of the hole several times while pictures are being
taken.

5. It is important for the patient not to try to move during the scan as it will affect the quality
of the pictures and make them harder for the radiologist to interpret.

6. The radiographer performing the scan may ask the patient to hold his/her breath for some
scans.

7. If the test need requires an iodinated contrast injection, the radiographer will come into
the room to administer it using either a hand held syringe or a mechanical pump. The pump
helps to put the iodinated contrast in at a set rate and allows for the scanner to target specific
areas of the body.
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8. Once the radiographer has reviewed the images briefly to check that the appropriate areas
have been shown, they will come into the room to help the patient.

9. After the scan, the radiologist interprets the image scan and provide the report to the
patient`s doctor.

10. Once the patient is out of the scan room, it is likely that he/she would be shown to an
area where someone will check to know if the patient is ok. Then the cannula is removed
from the patient. The patient can now go home and wait for the result from his/her doc

SIGNIFICANCE
Ct scan are a fast, effective and accurate way of assisting doctors to make a diagnosis and treat
disease conditions.
Because of their high tech, ct scan images bones and bone marrows very clearly. These can help
to diagnose bone marrow tumor.
Ct scan imaging modality is usually employed when imaging the respiratory system,
cardiovascular system, gastrointestinal tract, musculoskeletal system and the urinogenital system.

3.14.2 PRINCIPLE OF COMPUTED TOMOGRAPHY
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In

computed tomography the x-ray tube continuously rotates

around

the crania-caudal axis of the patient. A beam of radiation

passes

through the body and hits a ring or a moving ring segment of
detectors. The incoming radiation is continuously registered;

the

signal is digitized and fed into a data matrix taking into account

the

varying beam angulations. The data matrix can then be
A CT‐SCAN MACHINE IN FETHA

transformed into an output image. The ct machine`s tube rotation continues as the patient is fed
through the ring-like ct gantry, thus generating not single slice scans but spiral volume scans of
larger beans of rays.
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3.15 MAGNETIC RESONANCE IMAGING
Magnetic resonance imaging (MRI) is a scanning procedure that uses strong magnets and
radiofrequency pulses to generate signals from the body. These signals are detected by a radio
antenna and processed by a computer to create images of the inside of the body. Mri uses strong
magnetic field, radio waves, and field gradients to form images of the body. Certain atomic
nuclei can absorb and emit radio frequency energy when place in an external magnetic field.
Hydrogen atoms are most often use to generate a detectable radio frequency signal that is
received by antennas in close proximity to the anatomy being examine. Hydrogen atom exist
naturally in people and other biological tissues organisms in abundant, particularly in water and
fat. Most MRI scanner essentially map the location of water and fat in the body. MRI has two
sequences t1 and t2. In t1 imaging, water appears black and in t2 water appears white. Fat appears
white in both t1and t2. MRI does not emit any form of radiation

3.15.1 PRINCIPE OF MRI
The principle of MRI is the directional magnetic field associated with charged particles in
motion. Nuclei containing an odd number of protons and/or neutrons have a characteristic
motion. Because nuclei are charged particles, this motion produces a small magnetic moment.
When a human body is placed in a large magnetic field, many of the free hydrogen nuclei align
themselves with the direction of the magnetic field. The nuclei process about the magnetic field
direction like gyroscopes.
3.15.2 PROCEDURE
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1. Safety in the MRI scanner is vital. The strong magnetic fields can attract and interfere with
metal objects that the patient might have in or on him/her (including electronic and magnetic
devices). Some of this interaction can cause harm or death.
2. To ensure safety of patient during an mri scan, the patient would be required to complete a
safety questionnaire. If a friend or relative will be in the scanning room with you, they would
also need to complete a safety questionnaire.
3. If the patient has a pacemaker or other implants, it is important to tell the radiographer before
the scan. An alternative test might be arranged.
4. Objects in the patient`s body that can cause particular harm or be damaged include:
pacemakers, aneurysm clips, heart valve replacements, neuro-stimulators, cochlear implants,
metal fragments in the eyes, metal foreign bodies, magnetic dental implants and drug infusion
pumps.
5. Patients are advised not to wear any makeup or hairspray, as many of these products have tiny
metal particles that could interfere with the scan and reduce the quality of the images. They
might cause the area to heat up and, on rare occasions, burn the skin.
6. Patients are advised to leave objects such as watches, jewelers, mobile phones, belts, safety
pins, hairpins and credit cards at home.
7. Fasting for a MRI procedure might be required in some cases. patients are told to bring any
previous x-ray, computed tomography or ultrasound films. This is important because the
radiographer might like to review the older studies or see if the patient`s condition has changed
since his/her last scan.
8. The patient is usually asked to change into a gown. This increases safety.
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Breathing and movement can make the image blurry and assessment of the problem might be
difficult.

SIGNIFICANCE
a. MRI has no known long-term harmful effects, provided the safety precautions are
followed.
b. MRI scan doesn’t use radiation. It can be used safely during pregnancy and also on
younger people and children.
c. MRI scan can show certain conditions that test can’t show.
d. MRI can be used to image most systems in the body in any direction to obtain
maximum information and provides the information in high-quality images.
e. MRI can also provide information as data or graphs.

3.16 ULTRASOUND
This is another modality used in radiology unit, which makes use of sound energy to image
human body. It is ideally use to image the soft tissues majorly and not bone tissues. Soft tissues
appears hyper –echoic while bone tissues are anechoic because of its highly content of calcium
salt which absorbs all the sound, since the sound wave cannot pass through it, there is signal to
record back as the reflected echo. Ultrasound is the safer modality of choice and cheapest
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because unlike ct, it does not emit radiation. It converts electric energy to sound energy with a
high frequency of sound energy.

WORKING PRINCIPLE
Sound waves are generated artificially by means of piezoelectric crystals. These crystals are
magic gadget; when connected to alternating current of a certain frequency; they will vibrate and
must emit a sound wave of the same frequency. If on the other hand they are expose to sound
wave of a certain frequency they will produce an alternating current of that frequency. If
ultrasound gel is applied on the body surface, the crystal is brought into direct contact with body,
the emitted ultrasound waves spread through the tissues, the tissue absorbs, scatter or reflect
them. Absorption and spatial resolution increase with higher frequencies. Maximum of
ultrasound penetration of ultrasound waves and the depiction of fine image detail correlate with
frequency.
In ultrasonography, the sound waves are generated artificially by means of piezoelectric crystals.
When connected to an alternating current of certain frequency, these crystals vibrate and thus
emit a sound wave of the same frequency, but if they are exposed to sound waves of a certain
frequency, they will produce an alternating current of that frequency.
If by way of ultrasound gel, the crystal is brought into direct contact with the body, the emitted
ultrasound waves spread through the tissue. The tissue absorbs, scatters, or reflects them. Only
the reflection of sound back to the piezoelectric crystal will result in a signal as the basis for an
image.
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3.16.1 PROCEDURE
This totally depends on the area or organ that is being imaged.


For abdominal examination, the sonographer may tell the patient to fast for 8 -12 hours
before the ultrasound. This is because undigested food can block the sound waves,
making it difficult for the technician to get a clear picture.



For examination of the gallbladder, liver, pancreas, or spleen, the patient may be told to
eat a fat free food the evening before the scan and then to fast until the procedure is
carried out. However, the patient can continue to drink water and take any medication as
instructed.



For examination of the urinary system, the patient might be asked to drink lots of water
and to hold his/her urine so that the bladder is full and better visualised.



The patient changes his/her clothing into a hospital gown.



The patient is told to lie down on a table with a section of his/her body exposed (the
exposed part depends on the location of the organ that is to be imaged).



The sonographer will apply the ultrasound jelly to the patient`s skin. This prevents
friction so that the ultrasound transducer can be rubbed easily on the skin. The ultrasound
jelly also helps to transmit the sound waves.



The transducer is placed on the skin of the patient and constantly adjusted to produce
images in different direction of the organ that is been imaged.
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Depending on the area being examined, a patient might need to change position so that
the sonographer can have better access.



After the procedure, the gel will be cleaned off from the patient`s skin.



In imaging the oesophagus and other related structures like the heart, the sonographer
performs a trans-oesophageal approach by passing the transducer through the mouth into
the oesophagus. The rectum and other related structures can be imaged via a trans-rectal
approach (inserting the transducer into the rectum).
The brain of neonate can be imaged through a trans-frontanelle approach. In this
approach, the sonographer places the transducer on the anterior frontanelle because that
area lacks the presents of bone tissue.
Ultrasound imaging modality is not idle when imaging the respiratory system because
sound waves don’t transmit via air medium. But an ultrasound transducer can be used to
image the pharynx.

SIGNIFICANCE
a.

Ultrasound doesn’t use radiation therefore; it is the ideal imaging modality for
pregnancy.

b.

Ultrasound can provide a view of the bladder, brain (in infants), eyes, gallbladder,
kidneys, liver, ovaries, pancreas, spleen, thyroid, testicles, uterus, blood vessels etc.
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c.

An ultrasound is also a helpful way to guide surgeons` movements during certain
medical procedures, such as biopsies and fine needle aspiration.

3.17 CONTRAST

STUDY

Contrast radiography is a
studying the organs using x-ray

method of
ULTASOUND MACHINE IN USE IN FETHA

and the

administration of special dye called contrast medium. Contrast dye mostly used is barium
sulphate, iodine and air.
Various types of contrast medium are given for different reasons.


Upper gastrointestinal and small bowel series are used to examine the oesophagus,
stomach, and upper small intestine and identify ulcers, obstructions, tumours, or
inflammation.



Lower gastrointestinal series is used to examine the colon and rectum and detect polyps,
cancer, inflammation and diverticula.



Angiography allows the doctor to examine the blood vessels and various organs to detect
obstructions, tumors, and other problem in the heart, lungs, kidneys, arms and legs.
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Cardiac catheterisation is used to evaluate the heart and its vessels.



Intravenous pyelography allows the doctor to examine the kidneys, ureters, and bladder.

PRINCIPLE
X-ray works by passing through the body. Because bones easily block the x-rays easily, they
show up clearly, but organs and other tissue, like blood vessels, stomach, and the colon do not
block x-ray so easily. The contrast medium would highlight these specific areas in the body and
help them to be seen in greater detail on x-ray images.
PROCEDURE
a.

The patient might be asked to fast before the scan. But water can be taken to

prevent dehydration. Fluid can also be administered through the vein. For barium enema,
the patient is given a laxative or enema the day before the test and asked to follow a
liquid diet for 12-24 hours.
b.

The patient is asked to remove jewellery, watches, hearing aids, or other

metallic items that might interfere with the x-ray. The type of test the patient is going to
receive determines the method of introducing the contrast medium.


For upper gastrointestinal and small bowel series, barium contrast is swallowed or
injected into the small intestine (enteroclysis).
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For lower gastrointestinal series, a small tube will be inserted gently into the patient`s
rectum and the barium contrast would flow into the bowel.



For intravenous pyelography, the contrast is passed intravenously to the structures of the
urinary system.

The radiographer will take random images of the targeted organ using plain radiography or
computed tomography.

SIGNIFICANCE
a.

Contrast medium helps to highlight a specific organ of interest in the body.

b.

It helps to diagnose tumors, cancer, inflammation, blood vessel rupture etc.

c.

It increases the image quality of plain radiograph, ct scan and MRI.

3.17.1 MAMMOGRAPHY

This is another special technique used in radiology to image the breast. It is a special type of
x-rays called soft x-ray with low ionizing dose to detect cancer and tumor cell in the breast.

3.17.2 ANGIOGRAPHY

Angiography is one of the modalities used in radiology to image the blood vessels. In this
technique, radioactive element is injected into the blood stream and allows to localize in
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cardiovascular system. A special x-ray called fluoroscopy is used to image it and the bloods
vessels can be examine and evaluate with the help of this.

3.17.3 DOPPLER SONNOGRAPHY

This is another type of imaging modalities used in radiology to image the flow of blood in
the blood vessels. It is a special ultrasound which in combination with contrast media, it
shows the clear picture of the blood flow towards the circulatory system and blood vessels at
large.

3.17.4 HYSTEROSALPINGOGRAM(H.S.G)

Hysterosalpingogram is a modality used by radiologist to image and check the infertility in
woman. It works with the help of contrast media to show clear picture and evaluate the
fallopian tube and uterus of a woman who is having difficulties in becoming pregnant. The
contrast media is injected or ingested into the patient and image on a fluoroscope based xray to examine miscarriage resulting from abnormalities within the uterus and determine the
presence and severity of tumor mass, adhesions and uterine fibroid. This reviews the
abnormalities in the female reproductive organs. It is best performed one week after
menstruation but before ovulation to make certain that you are not pregnant.
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This test is not normally conducted on one with active inflammatory conditions. Laxatives
are given in order to empty the bowels such that the uterus and the overlyings can be seen
clearly. Prior to this examination, a contrast may be given to take orally, or injected which is
mainly iodinated contrast material.

3.17.5 NUCLEAR IMAGING

Nuclear medical imaging is one the techniques used in radiology to image the body. Its work
principle is based on the ability of the radioactive substance to emit radiations. Here, a
radioactive element is injected into the body and imaged using a special gamma camera to
detect the radiation emitted from the body. The image quality is always low and depends on
the localization of the radioactive element used.
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CHAPTER FOUR
4.0 CONCLUSION
This SIWES attachment was a privilege and i never regretted exploring it because of the massive
practical knowledge i tapped into. To me, it was not just another academic requirement, i viewed
it as a job and i had to work hard to contribute to the organization’s success and most
importantly, my success. I was able to acquire practical knowledge in the following field:
i.

Tissue processing techniques

ii.

Tissue pot construction

iii.

Embalming and mummification

iv.

Autopsy

v.

Different radiological imaging techniques.

I have been enlightened also in my attitude with others. I met a lot of people both doctors and
patients, interacting with them on regular bases has helped me to keep a positive attitude and talk
to people in a heart-warming way.

4.1 PROBLEM ENCOUNTERED
The organization where i did my industrial training, most important machines are not available,
some are too obsolete to carry out recent procedure, while some of the available machines are
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faulty and has been abandoned. Therefore some procedures are performed manually, skipped or
maneuvered. This requires much labor and it’s also time consuming plus sometimes the end
result are affected.
In some unit, i was restricted from very important knowledge by the industrial based supervisor.
They reason that my course of study is not hundred percentage related to some important test
been carried out in the unit. Thus i wasn’t able to acquire thorough knowledge of such test
procedures.
Financially, i was way behind. Unlike my school where i walk few minutes to lectures every day,
here i have to trek to my place of work five times a week for twenty-weeks for long distance.
This was a very big challenge for me because i was usually stressed up after the distant trekking.

4.2 RECOMMENDATION
1. The hospital management should ensure regular maintenance and provision of all
laboratory equipment and machinery to enable students on industrial training carry out
their practical effectively.
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2. I also suggest it should liaise with some companies where they will take up students
for industrial training. This will help students who find it difficult to find attachments or
who end up in companies where they do nothing.
3. There should be regular disbursement or payment of the students’ allowances to enable
most students participates effectively in all the activities of SIWES.
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