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CHAPTER ONE
1.0 HISTORY OF SIWES
The word SIWES is an acronym which stands for student industrial work experience
scheme, SIWES was established by ITF in 1973 to solve the problem of lack of
adequate practical skills preparatory for employment in industries by Nigerian
graduates of tertiary institutions.
The Scheme exposes students to industry based skills necessary for a smooth
transition from the classroom to the world of work. It affords students of tertiary
institutions the opportunity of being familiarized and exposed to the needed
experience in handling machinery and equipment which are usually not available in
the educational institutions.
Participation in SIWES has become a necessary pre-condition for the award of
Diploma and Degree certificates in specific disciplines in most institutions of higher
learning in the country, in accordance with the education policy of government.
Operators - The ITF, the coordinating agencies (NUC, NCCE, NBTE), employers of
labour and the institutions.
FEDERAL GOVERNMENT
 To provide adequate funds to the ITF through the Federal Ministry of
Industries.
 To make it mandatory for all ministries, companies and parastatals to offer
places of attachment for students in accordance with the provision of Decree
No. 47 of 1971 as amended in 1990.
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THE SUPERVISING AGENCIES


Monitor and review jobs-specification in collaboration with the Institutions
towards national minimum academic standard for all the programs approved for
SIWES.



Ensure adequate funding of a SIWES unit in all the institutions of the
Federation.



Ensure the establishment and accreditation of SIWES units in institution under
their jurisdiction.



Co-ordinate the appointment of full-time SIWES unit in all the institution.



Vet and approve master and placement list of students from participating
Institutions and is been forwarded to ITF

BENEFICIARIES - Undergraduate students of the following: Agriculture,
Engineering, Technology, Environmental, Science, Education, Medical Science and
Pure and Applied Sciences.
DURATION - four months for polytechnics and colleges of education and six months
for universities.
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1.1 OBJECTIVES OF SIWES
MAIN OB JECTIVE:


To provide opportunity for student to apply their knowledge in real work
situations thereby bridging the gap between theory and practice.

SPECIFIC OBJECTIVES:
 To provide an avenue for students in institutions of higher learning to acquire
industrial skills and experience in their course of study.
 To prepare students for post graduate work situation.
 To expose students to work method and techniques in handling equipment and
machinery that may not be available in educational institutions.
 To ease the transition from school to the world of work and enhance student
contacts for later job.
 To ensure earnest placement and strengthen employees involvement in the
educational process of preparing student for employment in industries.
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1.1.1 HISTORY OF THE ORGANISATION
Asokoro District Hospital Abuja (ADH) is located at no 11 Julius Nyerere crescent
Asokoro, off Yakubu Gowon way Asokoro Abuja. It was commissioned by the former
president, His Excellency Chief Olusegun Obasanjo, GCFR on the 3rd of December
2001; it is a government hospital with various wings and multi-specialist dedicated for
the provision of quality, affordable and accessible health care services.
Asokoro District hospital (ADH) provides quality health care services in medical
areas such as
 Surgical services including general surgery, orthopedics trauma and urology
 General and specialist care services in obstetrics and gynaecology including
family planning services
 Pediatrics and neonatology including immunization services
 General medical services through the family medicine department
 Services

in

internal

medicine

including

endocrinology/diabetology,

dermatology, cardiology, pulmonology and infectious disease
 Comprehensive HIV/AIDS care and treatment
 Ophthalmology and optometry
 Dental services
 Anesthesiology and intensive care services
 Radiology services including ultra sound scanning, computerized tomography
scan (CT), digital x-ray and echo cardiolography.
 Medical laboratory services using automated equipment, hematology and
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blood transfusion chemical pathology, microbiology and parasitology.
 Histopathology and mortuary services
 Physiotherapy and occupational rehabilitation
 Nutrition and catering services
 24-hours medical and surgical emergency services
1.1.2 DESCRIPTION OF ASOKORO DISTRICT HOSPITAL
It has a 3 storey central building located at the right wing of the hospital
towards the first gate, parking lots are seen immediately after the first gate.
This central building contains offices at its 2nd and 3rd floor, down at its 1st
floor show the emergency unit(at the front of the building), inside the first
floor is the general out-patient department (GOPD) ward, consulting
rooms(1,2,&3), the compound office and the hospital’s store room.
At the back of this building is seen the radiology unit and also the hematology
unit, at the back of it is located the histopathology unit. The histopathology
unit is a U-shaped structure located 80 meters from the back gate of Asokoro
district hospital. Two parts out of the three division of this unit which are the
Reception and the main laboratory is located in this building, also attached to
this building are two rest rooms, a laundry and the hospital’s pharmacy. The
mortuary which is the third unit of the histopathology unit is few meters away
from the U-shaped structure.
The hospital’s maintenance unit and power plants are located beside the
mortuary.
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CHAPTER TWO
2.0 DIFFERENT SECTIONS/UNITS UNDER THE ORGANISATION
2.1 DEPARTMENT OF MOBID ANATOMY AND HISTOPATHOLOGY
Listed amongst others is the morbid anatomy & histopathology department which is a
very important section of Asokoro District Hospital (ADH), this is because of its
numerous contributions in attending to the needs of patients and also in its assist in
educational services, researches and training for students.
Different forms of tissues samples both biopsies and autopsies are carried out on
patients with different pathology cases like uterine fibroid, breast mass, tissues strands
prostate gland etc.
Preservation after death (embalmment) is also one of the services rendered by the
department. In order of convenience in the running of this department, it is divided
into
 The histopathology unit
 The mortuary unit
2.1.1 THE HISTOPATHOLOGY LABORATORY UNIT
Histopathology refers to the microscopic examination of various forms of human
tissue in order to study the manifestations of disease. Specifically, in clinical medicine,
histopathology refers to the examination of a biopsy or surgical specimen by a
pathologist, after the specimen has been processed and histological sections have been
placed onto glass slides.
During this process, these samples are also preserved in the process so as to retain
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their original shape and structure as closely as possible and also to protect tissues
from autolysis and putrefaction.
Different sections under the laboratory unit:
Reception unit: Reception is one of the most important units in histopathology, its
activities involve the collection and documentation of samples received from different
patients. These samples when brought are accompanied with request forms, these
forms are very important as they contain vital information about the sample and the
patient.
Samples received in the histopathology can be either histology or cytology
Grossing section: fixed tissues gotten from surgical cut-ups are sorted and sliced for
processing, bigger samples are cut into smaller sizes and are inscribed as “partially
embedded” while smaller tissues i.e. tissue strand are put as a whole into the tissue
cassette for processing.
Processing section: Already cut up tissues are been processed here in this section,
these processes include dehydration, clearing, hydration, impregnation and
embedding. These processes depends solely on the type of tissue, whether it is
histological or cytological.
Microtomy section: Already processed tissues are cut into thin ribbon using the
microtome. Embedded tissues after been processed appear block like due to the type
of tissue mould used in processing it, these tissue blocks are clamped on the
microtome and sectioned into thin ribbon, this ribbon is placed in a water bath having
a temperature of 40 degrees Celsius, this sectioned tissue is then picked using a glass
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slide and taken for staining.
Staining bench: Already sectioned tissues are stained in this section of the laboratory
with the most acceptable stain. The most widely accepted and common stain is the
hematoxylin and eosin stain. The hematoxylin is basic and stains the tissues
blue-black while the eosin is naturally acidic and stains the cytoplasm pink or red.

2.1.2 THE MORTUARY UNIT

The mortuary is another unit where embalmment and autopsies can be carried out.
Embalming is the art and science of preserving human remains by treating them (in its
modern form with chemicals) to forestall decomposition. The intention is to keep
them suitable for public display at a funeral, for religious reasons, or for medical and
scientific purposes such as their use as anatomical specimens.
The three goals of embalming are
 sanitization
 Preservation or restoration.
 presentation
Embalming has a very long and cross-cultural history, with many cultures giving the
embalming processes a greater religious meaning.
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2.1.3 INSTRUMENTATIONS.
2.2 MATERIALS FOUND/USED IN HISTOPATHOLOGY;
RECEPTION:
 Histology register - used in registering histology samples
 Cytology register - used in registering cytology samples
 Hand gloves - used in covering and protecting the hands from biohazards
 Disinfectants - used in sanitizing and protecting the hands against germs and
diseases.
 Sanitizer – used in protecting the hands
 Result register – used in documenting prepared and already issued out results.
 Request forms – accompanies every sample that comes into the reception,
contains vital information of a patient
 Result cabinet – used in storing duplicate of results
 Electronic gadgets such as telephone and a set of computer – telephone aids
contact between patients and the reception and computer used in typing and
preparation of results

MATERIALS USED IN THE HISTOPATHOLOGY;
LABORATORY
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Scalpel and blades- for anatomical dissections and surgery



Surgical knives- for anatomical dissections and surgery



Gloves- cover and protect hands from biohazards



Cassettes-for storing samples after grossing and during processing



Cotton wool- for cleaning and also serves as barrier during embedding



Surgical Cut-up board- where samples are placed and cut-up or grossed



Syringe and Aspiration needles- for injecting into or withdrawing fluid

from the body


Reagents- mostly fixatives, used to preserve the samples



Reagent bottles-for storing reagents



Reagent containers- contains reagents ready for use



Microtome- for tissue sectioning



Electric Water bath- for floating tissue sections



Electric Hot plate- for heating scalpels, knives, and drying of slides



Automatic Tissue Processor- for processing tissues



Wax Jar- contains molten wax



Electric Oven- for melting wax and drying slides



Pencil and Papers- for marking or labelling
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Electric Embedding machine-



Embedding mould- for shaping and moulding wax block during

for burying tissue inside a molten wax

embedding


Embedding knives and bolts- for pressing the tissue to the

surface

during embedding


Wooden Blocks- for mounting wax blocks for sectioning



Bunsen Burner and Tripod Stand- source of heat



Gas cylinder- supplies gas to the Bunsen burner



Binocular Microscope- for viewing very small objects beyond human

eyes, e.g. microorganisms


Staining racks- for holding slides during processing



Slides and Cover slips- for sample smears



Stop watch- for keeping time



Coupling jar- for fixing slides



Refrigerator- for preserving samples



Spatula-for lifting, mixing and spreading materials especially cassettes



Microtome knives and Sharpener- sections tissues and sharpens

microtome knives


Conical flask- for storing reagents ready for use
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TISSUE MOULD

WATER BATH


STAINING RACK

SLIDE CABINET

Measuring cylinder- for measuring reagents.

Fig 2.1 INSTRUMENTS USED IN THE LABORATORY
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017
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BURNSEN BURNER
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NORMAL FORCEPS

Fig 2.2 INSTRUMENTS USED IN THE LABORATORY
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017

BURNER

15

SLIDE RACK
HAND GLOVES

MICROTOME MACHINE

SCAPEL
FLOATING FORCEPS

Fig 2.3 INSTRUMENTS USED IN THE LABORATORY
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017

GROSSING KNIFE
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AUTOMATIC TISSUE
PROCESSOR

DIRTY FRIDGE

SLIDE CABINET

EMBEDDING MACHINE

GROSSING KNIFE

Fig 2.4 INSTRUMENTS USED IN THE LABORATORY
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017.

WEIGHING BALANCE
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2.2.1 MATERIALS USED IN THE MORTUARY:
 Hand gloves

SLIDE CABINET

 Lab coat
 Blade holder
 Scalpel
 Forceps
 Needles
 Twine/thread
 Face masks
 Apron
 Embalming container: for holding the embalming fluid
 Table
 Scissors
 Cotton wool
 Syringe
 Cannula
 Clamp etc.
 Reagents:


Isopropyl alcohol
 Propylene glycol
 Buffer formalin
 Liquefied phenol
 Water
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Fig 2.5 INSTRUMENTS USED IN THE MORTUARY
Pictures gotten from the mortuary unit, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017
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2.2.2 MATERIAL USED IN RADIOLOGY DEPARTMENT


X-ray machine – used during plain radiography toANEURISM
produce images
HOOK

HANDwithin
GLOVES
of structures
the body.

Computed tomography
- usedFORCEP
during CT scan to visualise
NEEDLEmachine
&
THREAD
SYRINGE

the interior of the body and produces axial images. It is also used for
PET-CT scan.


Ultrasound machine – used during ultrasonography and Doppler’sSCAPEL

FUNNEL
sonography.


Magnetic resonance imaging machine – used during magnetic

resonance imaging.


Mammography machine – used during mammography to image the

soft tissues of the breast.


Contrast dye – introduced into the body during contrast study.



Radionuclide – introduced into the body when nuclear medical

imaging modality is employed.


Ultrasound gel – used during ultrasonography to displace air and

enhance the image gotten from the ultrasound transducer.
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ULTRSOUND

X-RAY MACHINE
(ANTERIOR VIEW)

X-RAY MACHINE
(LATERAL VIEW)

X-RAY IMAGE DISPLAY

Fig 2.6 INSTRUMENTS USED IN THE RADIOLOGY DEPARTMENT
Pictures gotten from Radiology department, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. July, 2017
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CHAPTER THREE (3)
3.0 WORK DONE DURING THE SIX (6) MONTHS INDUSTRIAL TRAINING
AT ASOKORO DISTRICT HOSPITAL (ADH).
During the course of my six (6) months industrial training at Asokoro district hospital
(ADH), I worked at the following units as stated below:
HISTOPATHOLOGY


reception unit



grossing unit



laboratory unit

MORTUARY UNIT


Embalming unit



X-ray unit



Ultrasound unit

RADIOLOGY

And experiences gained were:


Conditions for acceptation and rejection of samples and how to
document them



How to fix tissue, section and process them in the laboratory



How to stain tissues for proper microscopy



Different methods of embalmment



How to carry out embalmment
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The importance of contrast studies

3.1 HISTOPATHOLOGY.
3.1.1 THE RECEPTION UNIT
The reception unit is the first unit in histopathology and has a receptionist. The
reception is the first place where samples are been attended to before been sent to the
grossing bench for further processing. The reception is the point of acceptance of both
histological samples and cytological samples which can be gynecological or
non-gynecological. Here in the reception, samples are been inspected for their
integrity and certain criteria must be met by each samples before it can be accepted.
CRITERIALS FOR ACCEPTING A SAMPLE
For a tissue to be accepted into the laboratory, certain criteria must be met
 Each sample must be accompanied by a request form
 The correct request form must be used(usually distributed to several hospitals)
 The request form must be filled completely and correctly
 The sample must come in an appropriate container; the appropriate container
is a screw-capped container with wide opening. The size of the tissue
determines the size of the container to be used, for smaller tissue biopsies,
specimen container can be obtained on 60ml, 45ml, 30mml and 15ml (usually
transparent). for larger samples like fibroid uterus, 5000ml to 20
liters(transparent bucket).
Delay in tissue been fixed or inadequate infiltration of fixative into tissue
samples is most times attributed to the fact that tissues are not put in the right

23

containers, the ratio of the volume of the sample to that of the fixative in the
container should be 1:10, therefore if a bigger sample is put in an
inappropriate container (small container) prior its processing may affect the
morphological interpretation, histochemical and immune-histochemical
analysis.
 The container having the sample must be labeled
 The information on the sample’s container must tally with that of the
accompanying request form
 The specimen must be fixed with a fixative and in the right volume.
 The specimen must be completely paid for and must have a receipt.
After a sample has been inspected and has all the criteria for acceptance, it is
then registered and this is usually done by the receptionist.

CRITERIA FOR REJECTING A SAMPLE
Unlabeled Specimens
 unlabeled specimens are considered to be Major Deficiencies
 Common specimen types (blood, urine, swabs, sputum, stool, etc.) which can
be easily recollected and cannot with certainty be identified, will require
recollection.
 Specimens which are less common and more difficult to recollect (CSF, fluids,
tissues, etc.) will require the person who collected them to identify the
specimen and sign a waiver assuming responsibility for the identification of
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the specimen.
 If the person responsible for collecting the specimen is unable with certainty to
identify the specimen, the appropriate Clinical Leader or designate and
ordering physician will be notified.
Incorrectly Labeled (Mislabeled) Specimen
 Mislabeled specimens may be Major or Minor Deficiencies
 Specimens which are labeled with the wrong patient's name compared to that
of the accompanying requisition or with a different patient's ID number, the
same criteria as for Unlabeled Specimens apply.
 Minor deficiencies may be accepted and procedures ordered will be performed
(the exception is requests for blood products for transfusion, which must be
recollected) however major deficiencies may be rejected.
Incorrect Container or Preservative
 Specimens received in an incorrect container, or without appropriate
preservative, which would invalidate the results, will require recollection. The
collection site or nursing unit will be informed. In the case of a Patient Service
Centre, the patient will be contacted to arrange for recollection of certain
specimens.
Insufficient Specimen for Procedure(s)
 If insufficient specimen is received for all procedures requested and the
specimen is easily re-collectable (urine, stool, sputum, blood, etc.), a repeat
collection will be requested. Procedure(s) for which there is sufficient
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specimen will be performed.
 If the specimen is not easily re-collectable (CSF, fluids, etc.), the ordering
physician will be contacted to establish a priority order of tests to be
performed.

Unsuitable Specimen for Procedure(s)
 Specimens which are received and are unsuitable for the procedure requested
(saliva for sputum test, urine for blood tests) or if the specimen has been in
transit too long for a valid result, the specimen will be rejected. The nursing
unit or collection site will be informed so a proper specimen can be collected.

Fig 3.1 PICTURE SHOWING ACCEPTED AND REGISTERED TISSUES
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. May, 2017
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REGISTERATION OF SAMPLES
In registering a sample, 2 sample register are usually available i.e. histopathology
register and cytology register, these are the types of samples usually accepted in the
histopathology unit. The register must have record of all the relevant information of
every patient and this helps in the verification of result. During registration,
identification numbers are been given to these sample.
Both the histopathology and cytology register have the following features:
 Date received
 Laboratory identification number
 Name of patient
 Age
 Sex
 Tribe
 Referring hospital
 Referring clinician
 Nature of specimen
 Provisional diagnosis
 Histological diagnosis
 Consultant pathologist
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 Receipt number
 Patient’s contact
 remarks

Date
received

lab.
No.

Names

Age

Sex

Tribe

referring
hospital

Referring
clinician

Nature
of
specimen

Date
reporte
d

Histolog
ical
Diagnos
is

Con.
pathol
ogist

Sample received into the histopathology unit are of two (2) types
 histology samples
 cytology samples
HISTOLOGY SAMPLES: these are samples that can be gotten from autopsy or
biopsy cut. There are basically four types of tissues, they include
 nervous tissues
 muscles tissues
 connective tissues
 epithelial tissues
Tissue samples collected at Asokoro district hospital (ADH) fall under these
categories, example of these tissues include:

Receip
t
No.

Patient
contac
t

28

 left breast lump
 fibroid
 right ovarian cyst
 right colon
 fallopian tube
 adrenal tissues
 prostate tissue
 prostate biopsy
 polyp
 product of conception
 uterus
 adenoid tonsils
 tru-cut biopsies i.e. left breast
 Excision biopsy
 Gastric anthral biopsy
 Uterine myoma
 Appendix
 Ganglion of the right hand
 Lipoma of the right thigh
 B-cervical polyp, product of conception
 Thyroid gland
 Gastric corpus biopsy
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 Supraclavicular lymph node excision biopsy
 Mass of the dorsum of the left breast
 Subtotal uterine specimen
 Anterior chest wall lipoma
 Right breast mastectomy
 Fallopian tube
 Endometrial hyperplasia
 Scalp excision
 Rectal mass biopsy
 Corpus lithium cyst
 Hydrocystoma right upper eyelid
CYTOLOGY

SAMPLES:

they

can

be

classified

non-gynaecology samples, example of these samples include:
 Sputum
 Bronchial washings
 Broncho-alveolar lavage
 Bronchial brush smears
 Biliary brush smears
 Percutaneous lung F.N.A.s
 Respiratory Tract Cytology
 Urinary Tract Cytology
 Voided urine

as

gynaecology

and
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 Catheterized urine
 Serous Effusion Cytology
 Pleural fluid
 Peritoneal fluid
 Peritoneal washing
 Pericardial fluid
 Cyst fluid
 Synovial fluid
 Fine Needle Aspirate Cytology
 Lymph node aspirates
 Salivary gland aspirates
 Thyroid aspirates
 Aspirates from any other site
 Breast Cytology
 Nipple discharge
 Cyst fluid
 Fine needle aspirates
 Cerebrospinal fluid
 Cytology of the Female Genital Tract
 Vaginal samples
 Vault samples
After collection and documentation, the fixative that came with the fluid will be
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changed to ensure proper fixing of tissue and the sample is moved to the grossing
unit.

IMPORTANCE OF RECEPTION AND DOCUMENTATION OF SAMPLES
 Proper documentation is required in the department to ensure that there is no
mix-up or miss-identification of each histology and cytology samples
 Keeping proper records improves patient’s clinical outcomes once they leave
the hospital
 Good laboratory registration document is the basic fact of patient care,
including what was done by whom, and what result occurred
 Proper result documentation is the best defense against any malpractice
 Proper documentation serves as source of information for researches

FIXATION
In order to keep the cellular components as “life-like” as possible, it is essential that
all biochemical and proteolytic processes are inactivated and structures are
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immobilized and locked in space by a “fixation” step. It is a process by which the
cells or tissues are fixed in chemical and partly physical state so that they can
withstand subsequent treatment with various reagents; this is to prevent autolysis and
putrefaction which are often caused by bacteria
PRINCIPLE OF FIXATION
Fixation results in denaturation and coagulation of protein in the tissues. The fixatives
have a property of forming cross links between proteins, thereby forming a gel,
keeping everything in their in vivo relation to each other.

AIMS OF FIXATION
When tissues are stored under room temperature without being fixed, they liquefy and
this is as a result of the actions of bacteria that cause autolysis and putrefaction.
Hence, the aims of fixation include


To preserve tissue in as life like manner



To prevent autolysis and bacterial attack

Autolysis- commonly known as self-digestion is the destruction of a cell through the
action of its own enzyme
Putrefaction- simply means decay


To prevent tissues from changing their shape and size during
processing



To harden the tissues, this is for easy manipulation of soft tissues



To allow clear staining of sections subsequently
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To improve the optical differentiation of cells & tissues

TYPE OF FIXATION


Immersion fixation



Perfusion fixation



Vapour fixation



Coating/Spray fixation



Freeze drying



Microwave fixation/Stabilization

REAGENTS EMPLOYED AS FIXATIVES IN THE LABORATORY
Reagents majorly employed as fixatives in the laboratory are of two types:
1. Simple fixative
2. Compound fixative

SIMPLE FIXATIVE
1. Formaldehyde: Commercially available solution contains 35%-40% gas by
weight, called as formalin. Formaldehyde is commonly used as 4% solution, giving
10% formalin for tissue fixation. Formalin is most commonly used fixative. It is
cheap, penetrates rapidly and does not over- harden the tissues. The primary action of
formalin is to form additive compounds with proteins without precipitation. Formalin
brings about fixation by converting the free amine groups to methylene derivatives.
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If

formalin is kept standing for a long time, a large amount of formic acid is formed

due to oxidation of formaldehyde and this tends to form artefact which is seen as
brown pigment in the tissues. To avoid this buffered formalin is used
Composition:
Formaldehyde (40%) - 10 ml
Distilled water - 90 ml
2. Absolute alcohol – it may be used as a fixative as it coagulates protein. Due to its
dehydrating property it removes water too fast from the tissues and produces
shrinkage of cells and distortion of morphology. It penetrates slowly and over-hardens
the tissues.

Composition:
Absolute ethanol - 60 ml
Chloroform - 30 ml
Glacial acetic acid - 10 ml
3. Acetone – Sometimes it is used for the study of enzymes especially phosphatases
and lipases. Disadvantages are the same as of alcohol.
4. Mercuric chloride – It is a protein precipitant. However it causes great shrinkage
of tissues hence seldom used alone. It gives brown colour to the tissues which needs
to be removed by treatment with Iodine during dehydration.
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5. Potassium dichromate – It has a binding effect on protein similar to that of
formalin. Following fixation with Potassium dichromate tissue must be well washed
in running water before dehydration.
6. Osmic acid – It is used for fixation of fatty tissues and nerves.
7. Chromic acid – It precipitates all proteins and preserves carbohydrates. Tissues
fixed in chromic acid also require thorough washing with water before dehydration.
8. Osmium tetroxide – It gives excellent preservation of cellular details, hence used
for electron-microscopy.
9. Picric acid – It precipitates proteins and combines with them to form picrates.
Owing to its explosive nature when dry; it must be kept under a layer of water. Tissue
fixed in picric acid also requires thorough washing with water to remove colour.
Tissue cannot be kept in picric acid more than 24 hrs.

COMPOUND FIXATIVE
1. Formal saline - It is most widely used fixative. Tissue can be left in this for long
period without excessive hardening or damage. Tissues fixed for a long time
occasionally contain a pigment (formalin pigment). This may be removed in sections
before staining by treatment with picric alcohol or 10% alcoholic solution of sodium
hydroxide. The formation of this pigment can be prevented by neutralizing or
buffering the formal saline.
Fixation time – 24 hours at room temperature
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Composition:
Formaldehyde (40%) - 100 ml
Sodium Chloride – 9 g
Distilled Water - 900 ml
2. Formal calcium – Useful for demonstration of phospholipids.
Fixation time-24 hours at room temperature
3. Zenker’s fluid – It contains mercuric chloride, potassium-di-chromate, sodium
sulphate and glacial acetic acid.
Composition:
Distilled water - 950 ml
Potassium dichromate - 25 gm.
Mercuric Chloride - 50 gm.
Glacial acetic acid - 50 gm.
QUALITIES OF A GOOD FIXATIVE
 Penetrate the tissue rapidly and evenly

 Hardens the tissue for easy handling and renders it insensitive to subsequent
treatment.

 Allow accurate histochemistry of tissue constituents

 Should permit the use of dyes, stains etc.
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 Permit restoration of the natural colour for photomicrography and museum
display.
FACTORS AFFECTING FIXATION
There are a number of factors that will affect the fixation process:
 Buffering
 Penetration
 Volume
 Temperature
 Concentration
 Time interval
BUFFERING: Fixation is best carried out close to neutral pH, in the range of 6-8.
Hypoxia of tissues lowers the pH, so there must be buffering capacity in the fixative
to prevent excessive acidity. Acidity favors formation of formalin-heme pigment that
appears as black, polarizable deposits in tissue. Common buffers include phosphate,
bicarbonate, cacodylate, and veronal. Commercial formalin is buffered with
phosphate at a pH of 7.
PENETRATION OF TISSUES: Penetration of tissues depends upon the
diffusability of each individual fixative, which is a constant. Formalin and alcohol
penetrate the best, and glutaldehyde the worst. Mercurial and others are somewhere in
between. One way to get around this problem is sectioning the tissues thinly (2 to 3
mm). Penetration into a thin section will occur more rapidly than for a thick section.

38

VOLUME: The volume of fixative is important. There should be a 10:1 ratio of
fixative to tissue. Obviously, we often get away with less than this, but may not get
ideal fixation. One way to partially solve the problem is to change the fixative at
intervals to avoid exhaustion of the fixative. Agitation of the specimen in the fixative
will also enhance fixation.
TEMPERATURE: Increasing the temperature, as with all chemical reactions, will
increase the speed of fixation, as long as you don't cook the tissue. Hot formalin will
fix tissues faster, and this is often the first step on an automated tissue processor.
CONCENTRATION: Concentration of fixative should be adjusted down to the
lowest level possible, because you will expend less money for the fixative. Formalin
is best at 10%; glutaldehyde is generally made up at 0.25% to 4%. Too high a
concentration may adversely affect the tissues and produce artifact similar to
excessive heat.
TIME INTERVALS: Also very important is time interval from of removal of tissues
to fixation. The faster you can get the tissue and fix it, the better. Artifact will be
introduced by drying, so if tissue is left out, please keep it moist with saline. The
longer you wait, the more cellular organelles will be lost and the more nuclear
shrinkage and artifactual clumping will occur.

.
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3.1.2 THE GROSSING UNIT
The first step in tissue processing begins as samples gotten from surgical cut up are
been inspected with bare eyes to obtain diagnostic information. there are two end
point of gross examination of surgical samples.
The first is the gross description, a document which serves as the written record of the
examiner's findings, and is included in the final pathology report; this record contains
the weight, colour, size and the physical state of the tissues before processing. The
second product is a set of tissue blocks, the part of the tissue to be processed is cut out
separately and sliced into postage stamp-sized portion and sealed in a tissue cassette
and the identification number of each tissues is been labeled on their individual tissue
cassette.

Fig 3.2 GROSSING BENCH SET FOR GROSSING
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017
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Smaller tissues such as tissue strands that are usually less than one gram (1g) are
mostly all embedded as one, filter paper is used to rap the sample and Eosin solution
dropped on the sample to differentiate the sample from the filter paper and samples
are returned back into fixative.

Fig 3.3 GROSSING OF TISSUES
Pictures gotten from the Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. May, 2017

Materials used during grossing are;
 Surgical gloves
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 Surgical blades scalpel


tissue cassette

 Removable marker
 Surgical knifes
 Weighing balance
 Gauze
 Chopping board
 Meter rule
 Forceps
 Filter paper
 Tissue stain; eosin
3.1.3 LABORATORY UNIT
TISSUE PROCESSING
Once the tissues have been fixed, it must be processed into a form in which it can be
made into thin ribbon sections, this process is known as tissues processing.
There are three main steps involved in tissue processing:
 Dehydration
 Clearing
 Infiltration
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 Each of these steps involves the infiltration of a new solution into tissue

Fig 3.4 PUTTING GROSSED TISSUES INTO AUTOMATIC TISSUE PROCESSOR
Picture gotten from the Histopathology laboratory, Asokoro district hospital Abuja (ADH).
samples and the removal of the previous solution
Obtained with permission from Asokoro district hospital Abuja. July, 2017

DEHYDRATION
Wet fixed tissues (in aqueous solution) cannot be directly infiltrated with paraffin.
First, the water from the tissue must be removed by a process called “Dehydration”
This is usually done with a series of changes of alcohols ranging from 70%, 90% and
100%.

AIMS OF DEHYDRATION:
 Firstly the tissue needs to be dehydrated to remove the water from the tissue
which is present- either bound to the tissue, or free in the tissue.
 Paraffin wax is hydrophobic; therefore, most of the water in the tissue must be
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removed before it can be infiltrated with wax.
 To avoid excess distortion of tissue
QUALITIES OF A GOOD DEHYDRATING AGENT
1. Dehydrate rapidly without producing considerable shrinkage or tissue distortion
2. Not evaporate very fast
3. Able to dehydrate fatty tissues
4. Not harden tissues excessively
5. Not remove stains
6. Not toxic to the body
7. Not a fire hazard

CLEARING
This process is also known as de-alcoholization. Clearing consists of replacing the
de-hydrant with a substance that will be miscible with the embedding medium
(paraffin). The term "clearing" comes from the fact that the clearing agents often have
the same refractive index as proteins. During this stage, tissues are been passed in
three changes of xylene and allowed to spend about 30 – 60 minutes in every
container, when the tissue is completely infiltrated with the clearing agent, it becomes
translucent. This change in appearance is often used as an indication of the
effectiveness or completeness of the clearing process.
The most common clearing agent is xylene. Xylene is reasonably cost effective and
works well for short-term clearing of small tissue blocks. Long-term immersion of
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tissue in xylene results in tissue distortion. Other forms of dehydrants include;
Toluene, chloroform, dioxane and benzene.

QUALITIES OF A GOOD CLEARING AGENT
 Must be miscible with alcohol to promote rapid removal of dehydrating agent
 Must be miscible with and easily removed by melted paraffin wax to facilitate
impregnation
 Should not produce excessive shrinkage, hardening or tissue damage
 Should not dissolve out aniline dyes
 Should not quickly evaporate in water bath
 Should make tissues transparent
INFILTRATION
This could also be referred to as Impregnation. At this stage the clearing agent is
replaced by molten paraffin wax, here paraffin wax is melted into liquid at 600c,
tissues are then immersed into three sections of paraffin wax to make sure none
of the clearing agent is remaining in the interstitials of the tissues. Tissues spend
30 minutes in the first jar containing the paraffin wax, spend 60 minutes in the
second jar and finally spend 90 minutes in the third jar.
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This paraffin wax is a mixture of pure paraffin wax and resins e.g. styrene, this
formula aid infiltration into tissues and accounts for the thin section or cut made
during sectioning and also retains sufficient elasticity to flatten fully during
floatation on a water bath.

Fig 3.5 AUTOMATIC TISSUE PROCESSOR PROCESSING GROSSED TISSUES
Picture
gotten from the Histopathology laboratory, Asokoro district hospital Abuja (ADH).
EMBEDDING
Obtained with permission from Asokoro district hospital Abuja. October, 2017

Embedding is the process in which the tissues or the specimens are enclosed in a mass
of the embedding medium using a mold. Since the tissue blocks are very thin in
thickness they need a supporting medium in which the tissue blocks are embedded.
This supporting medium is called embedding medium. Various embedding substances
are paraffin wax, celloidin, synthetic resins, gelatine, etc.
Materials used in embedding include:
 Embedding

mold
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 Forceps
 Embedding machine
 Bunsen burner
 Paraffin wax
Processes involved in embedding of tissues include:
 Open the tissue cassette, check requisition form entry to ensure the correct number
of tissue pieces is present.
 Select the mold; there should be sufficient room for the tissue with allowance for
at least a 2 mm surrounding margin of wax.
 Fill the mold with paraffin wax
 Using warm forceps select the tissue, taking care that it does not cool in the air; at
the same time.


Place the tissue in the mold according to the side to be sectioned. This side
should be facing down against the mold. A small amount of pressure may be used
in order to have more even embedding.

 Chill the mold on the cold plate, orienting the tissue and firming it into the wax
with warmed forceps. This ensures that the correct orientation is maintained and
the tissue surface to be sectioned is kept flat.
 Insert the identifying label or place the labeled embedding ring or cassette base
onto the mold


Add more paraffin into the mold to fill the cassette and mold.

 Cool the block on the cold plate.
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Remove the block from the mold.

Fig 3.6 EMBEDDING PROCESSED TISSUES WITH THE EMBEDDING MACHINE
Pictures gotten from the histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017

 Cross check block, label and requisition form.
Excess wax is removed from the sides of the tissues block; this is to enable it fit into
the microtome machine for easy sectioning. This process is known as PAIRING.

MICROTOMY
Tissues after been embedded are taken for microtomy, here in the microtomy unit two
things occur i.e trimming and sectioning of tissues and this is done with the aid of a
machine known as MICROTOME.
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TRIMMING: This is simply the removal of excess wax from the surface of the tissue
block thereby exposing the surface of the tissue for section cutting, doing this; the
section thickness adjuster is set at 15 microns.
SECTIONING: This Is simply cutting tissues blocks into ribbons or thin films and
this is also done with the microtome machine.
MICROTOME is a tool used to cut extremely thin slices of material, known as
sections. The most common microtome machine is the rotary Microtome - It is most
commonly used microtome. This device operates with a staged rotary action such that
the actual cutting is part of the rotary motion. In a rotary microtome, the knife is
typically fixed in a horizontal position.
A rotary action of the hand wheel actuates the cutting movement which gives a Serial
sections or ribbons of sections. The block holder or block (depends upon the type of
cassette) is mounted on the steel carriage that moves up and down and is advanced by
a micrometer screw. Other materials used during sectioning include:
1.Artist brush
2. Microtome knife
3. Microtome
4. Water bath
5. Hot plate
6. Fine pointed forceps
7. Scalpel
8. Slide rack.
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9. Clean glass slides

10. Diamond pencil
11. Hot plate
Artist brush used for cleaning up excess wax or damages ribbons from the machine
Microtome knife is the important instrument used to cut uniform thin serial sections
of the tissue. Various types of knives are used with different microtomes. For routine
purpose wedge (C type) knife is used. It is plain on both sides. The size varies from
100 mm to 350 mm in length.
Microtome knives are made of good quality of high carbon or steel which is tempered
at the tip. Hardness of knife is essential to obtain good tissue sections.
Microtome holds the blade used in sectioning
Water bath: thermostatically controlled for paraffin wax of melting point 560c, a
water bath of 450c is sufficient; addition of a trace of detergent is beneficial in
flattening of sections.
Hot plate: used in drying tissues at a temperature equivalent to the melting point of
wax
Diamond pencil: used in labeling glass slides
Clean glass slide: is used in picking sections from the water bath
SECTION CUTTING FROM PARAFFIN WAX
1. Fix the block in the block holder on the microtome knife in such a position that it
will be clear of the knife when it is in position, block may be fixed directly or it may
be fixed to a metal carrier which in turn is fixed to the microtome.
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2. Insert the appropriate knife in the knife holder and screw it tightly in position.
Adjust if required. The clearance angle should be set at 3-4 degree and angle of slope
should be set permanently at 90 degree. It is important to tighten the knife clamp
screw securely and block clamp screws most also be firm.
The exposed ends of the knife must all the times be protected by magnetic or clip on
knife guards to avoid any accidents.
3. Trimming of tissue block: Move the block forward so that the wax block is almost
touching the knife. To trim away any excess wax and to expose the surface of tissue
for sectioning, the section thickness adjusters are set at 15 microns.
4. On exposing a suitable area of tissue the section thickness is set to the appropriate
level for routine purposes to 4-6 microns.
5. Apply ice to the surface of the block for a few seconds and wipe the surface of
block free of water. This step is optional but makes sections cut easily.
6. Note that the whole surface of the block will move parallel to the edge of the knife
in order to ensure a straight ribbon of sections.
7. The microtome is now moved in an easy rhythm with right hand operating the
microtome and left hand holding the sections away from the knife. The ribbon is
formed due to the slight heat generated during cutting, which causes the edges of the
sections to adhere. If difficulty is experienced in forming the ribbon it is sometimes
overcome by rubbing one of the edges of the block with finger.
8. The action in floating out – After ribbons have been cut, it is then picked with a
forceps and placed in a water bath containing water at a temperature of 48±4, this is to
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allow sections stretch for easy picking.

Fig 3.7 SECTIONING OF TISSUE BLOCKS
Pictures gotten from the histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017

9. Picking up sections – The ribbon of sections floating on water is split into
individual or groups of sections by use of forceps or seekers.
Picking up a section on slide is achieved by immersing the slide lightly smeared with
adhesive vertically to three 3/4 of its length bringing the section in contact with the
slide. On lifting the slide vertically from the water, the section will flatten on to the
slide. The sections are then blotted lightly with moistened blotting paper to remove
excess water and to increase contact between section and slide
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10. Drying of sections: Sections are then kept on a hot plate with a temperature 5-6ºC
above the melting point of wax i.e. at 60ºC for 20-60 minutes.
N/B: It is better to overheat than under-heat. If the sections are not well dried they
may come off during staining and also sections should not be allowed to dry without a
good contact with the slide, such sections will come off during staining
STAINING
Staining is an auxiliary technique used in microscopy to enhance contrast in the
microscopic image. Stains and dyes are frequently used in medicine to highlight
structures.
Haematoxylin and eosin staining protocol is used frequently in histology to examine
thin sections of tissue. Haematoxylin stains cell nuclei blue, while eosin stains
cytoplasm, connective tissue and other extracellular substances pink or red.
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Fig 3.8 HISTOLOGY STAINING BENCH
Picture gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. June, 2017

PRINCIPLE: Alum acts as mordant and hematoxylin containing alum stains the
nucleus light blue. This turns red in presence of acid, as differentiation is achieved by
treating the tissue with acid solution. Bluing step converts the initial soluble red color
within the nucleus to an insoluble blue color. The counterstaining is done by using
eosin which imparts pink color to the cytoplasm.

REAGENTS
Cole’s Hematoxylin stain
Hematoxylin
1% iodine in absolute ethanol

- 1.5g
- 50ml
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Saturated aqueous potassium alum

- 700ml

Distilled water

- 250ml

Eosin solution
Yellow eosin

- 1 gm

Distilled water

- 80 ml

Ethanol

- 320 ml

Glacial Acetic Acid

- 2 drops

Dilute ammonia
water
The basic steps in staining and mounting paraffin sections are as follows:
1. Deparaffinization – removal of wax from the glass slide, this is done by putting
glass slide on a hot plate, when the wax melts, its then rinsed off in xylene and
arranged in a slide rack.
2. Hydration – most stains are aqueous, hence it is essential to bring the section into
water before staining, and therefore it passes through 2 phases


Pass through 3 changes of alcohol for 3 minutes each



Pass through running water for five minutes

3. Tissue is taken into hematoxylin for 25 minutes; the duration is sole dependent on
the concentration of the stain.
4. Rinse in running water for 20 minutes
5. Differentiate in 1% acid alcohol, this is to shed off excess hematoxylin on the tissue
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6. Rinse in water
7. Blue in running tap water for 5 minutes
8. Stain in 2% eosin for 2- 3 minutes
9. Rinse in water
10. Dehydrate by passing through ascending grades of alcohol i.e 85%, 90% and
100%
11. Clear in 3 changes of xylene (2 minutes each)
12. Mount in DPX

Fig 3.9 STAINING HISTOLOGY SAMPLES
Picture gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. October, 2017

CAUSES OF POOR QUALITY OF STAINING
1. Poor or inadequate fixation of tissue.
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2. Over or under-ripened Haematoxylin.
3. Overused or worked out Haematoxylin.
4. Over or under differentiation of haematoxylin
5. Insufficient bluing following differentiation.
6. Failure to wash bluing agent out of section before counter staining with eosin
(especially when ammonia is used).
7. Insufficient differentiation of eosin during washing or dehydration.
8. Insufficient dehydration and clearing of sections.
9. Contamination of stains.
COVER SLIPPING AND MOUNTING
After processing the slides, it’s very necessary to mount using cover slip and
mountant, this is to prevent any mechanical damage on the slide. The steps for
mounting is as follows
1. Hold the slide between the thumb and the forefinger of one hand and wipe with a
clean cloth both ends of the slides. Look for the engraved number to make sure the
side the sections is present.
2. Clean carefully around the section and lay on a clean blotting paper with section
uppermost along with appropriate coverslip which has already been polished.
3. Place a drop of mountant on the slide over coverslip. Amount of
mountant should be just enough. Invert the slide over the coverslip and lower it so that
it just adheres to the cover slip quickly turn the slide over the lay it on a flat surface to
allow the mountant to spread.
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Do not press or push the slide at all.
4. After the mountant has spread to the edge of the coverslip wipe around it for
neatness. If proper care has been taken there should be no air bubbles. If many are
present, slide should be returned to the Xylene to remove the coverslip. It will slip off
and remounting is done.
N/B: No attempt should be made to pull the coverslip. Slight warming of the slide
from below will make the small air bubbles to escape from the slide of the coverslip.
5. Coverslip should be in the center of the slide with neatly written label on one slide.

Fig 3.10 MOUNTING OF TISSUE SLIDES
Pictures gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. June, 2017
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AIMS OF USING COVER SLIP
1.

To protect the slide from mechanical damage

2. To provide better optical clarity and contrast of the tissue under microscope
3. To preserve the tissue section for future use.

LABELLING: it is very important that after mounting, relabeling should be done,
this is to avoid mix-up of result during interpretation by the pathologist. Relabeling is
done using an adhesive label and a pen

PASSING OF SLIDE
After preparation of slide is done, it is necessary for interpretation of these slides by
the pathology, hence the slides are passed. While passing the slides,
 They are arranged according to their reception/identification number(serially)
in a slide jacket
 They are also documented on a slide register. Information recorded on this
register include:
 Identification number
 Date received
 Date inspected
 Date grossed
 Number of blocks made
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 Date passed
 Remarks
FILLING OF SLIDES
After slides have been interpreted by the pathologist, they are arranged on a slide
cabinet for future use. This is always done serially according to their identification
number

3.1.4 CYTOPATHOLOGY
This is the study of disease condition at cellular level. It has to do with tissues that are
not solid. Here at Asokoro district hospital (ADH), most sample received is the pap
smear (PAP) and fine needle aspiration cytology(FNAC). The procedure for
processing this sample include
 Sample collection/registration
 Fixing
 Sample processing.
SAMPLE COLLECTION: As stated earlier, cytology samples usually collected in
Asokoro district hospital (ADH) are fine needle aspiration cytology and pap smear.
There are 2 ways of collecting this sample for cytological analysis, i.e exfoliation
cytology and intervention cytology
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EXFOLIATION CYTOLOGY: In this method, cells are collected after they have
been either spontaneously shed by the body ("spontaneous exfoliation"), or manually
scraped/brushed off of a surface in the body ("mechanical exfoliation"). An example
of spontaneous exfoliation is when cells of the pleural cavity or peritoneal cavity are
shed into the pleural or peritoneal fluid. This fluid can be collected via various
methods for examination. Examples of mechanical exfoliation include Pap smears,
where cells are scraped from the cervix with a cervical spatula.
INTERVENTION CYTOLOGY: In interventional cytology the pathologist
intervenes into the body for sample collection.
Fine-needle aspiration
Fine-needle aspiration, or fine-needle aspiration cytology (FNAC), involves use of a
needle attached to a syringe is to collect cells from lesions or masses in various body
organs by micro coring, often with the application of negative pressure (suction) to
increase yield. FNAC can be performed under palpation guidance (i.e., the clinician
can feel the lesion) on a mass in superficial regions like the neck, thyroid or breast

FIXATION
After collection of samples, smears are made on a clean glass slide and tissues are
fixed by putting in 95% alcohol for 30 – 60 minutes before being processed and
stained
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SAMPLE PROCESSING/STAINING
Staining cytology samples can be by two methods i.e the hematoxylin and eosin
method and papanicolaou method.

Fig 3.11 CYTOLOGY STAINING BENCH
Picture gotten from Histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. June, 2017

HEMATOXYLIN AND EOSIN ROUTINE METHOD
 Hydration: This involves passing the slides through descending grades of
alcohol (95% - 85% - 70%). Each is left for about two minutes to hydrate.
 Rinse in running or distilled water.
 Put slides in slide rack and put in hematoxylin about five minutes.
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 Wash and rinse in scot tap water to wash off the stain from the cytoplasm.
 Dip in acid alcohol (1% HCL) to wash off excess hematoxylin stain from the
cytoplasm. It should not take long in acid alcohol because it could denature the
whole cell.
 Dip in eosin for about three minutes to stain the cytoplasm.
 Rinse in running or distilled water.
 Dehydrate the sample by passing it through ascending grades of alcohol (70%
- 90% - absolute) for two minutes each.
 Dip in 3 changes of xylene for clearing which helps for better optical
differentiation.
 The back of the slide is cleaned with gauze.
 Mount with DPX (Disterin Plasticizer Xylene) and cover slip.
 Press the cover slip to ensure total removal of air bubbles.

PAPANICOLAOU METHOD
Papanicolaou stain (also Papanicolaou’s stain or PAP stain) is the most important
stain utilized in the practice of Cytopathology. It is a polychromatic stain containing
multiple dyes to differentially stain various components of the cells.

OBJECTIVES OF PAPANICOLAOU STAIN
Papanicolaou described three chief objectives for staining of cytological smears:
Definition of nuclear details: Because of the widespread nuclear abnormalities of
cancer cells and their diagnostic significance, good staining of the nucleus is of
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primary importance.
Transparency of cytoplasm: This is of particular importance because of the varying
thickness and the frequent overlapping of cells.
Differentiation of cells: Differences in the staining reaction such as that between
acidophilic and basophilic cells help greatly in the identification of certain cell types
found in smears.

PRINCIPLE OF PAPANICOLAOU STAIN
Papanicolaou stain includes both acidic and basic dyes. Acidic dye stains the basic
components of the cell and basic dye stain the acidic components of the cell. The
polychromatic PAP stain involves five dyes in three solutions.
Hematoxylin : Natural dye hematoxylin is the nuclear stain which stains cell nuclei
blue. It has affinity for chromatin, attaching to sulphate groups on the D.N.A.
molecule. Harris’ hematoxylin is the commonest cytologically although Gills’
hematoxylin and Hematoxylin S can be used.
Orange Green 6: This is the first acidic counterstain (cytoplasmic stain) which stains
matured and keratinized cells. The target structures are stained orange in different
intensities.
Eosin Azure: This is the second counterstain which is a polychrome mixture of eosin
Y, light green SF and Bismarck brown.


Eosin Y gives a pink colour to cytoplasm of mature squamous cells, nucleoli,
cilia and red blood cells. Staining solutions commonly used in cytology are
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EA 31 and EA 50, while EA 65


Light green SF stains blue to cytoplasm of metabolically active cells like
parabasal squamous cells, intermediate squamous cells and columnar cells.



Bismarck brown Y stains nothing and sometimes it is often omitted.

COMPOSITION AND PREPARATION OF REAGENTS
Harris’ hematoxylin:
Hematoxylin
Ethanol
Potassium alum
Distilled water (50°C)

- 5g
- 50ml
- 100g
- 1000ml

Mercuric oxide

- 2-5g

Glacial acetic acid

- 40ml

Orange G 6 :
Orange G (10% aqueous)

- 50ml

Alcohol
Phosphotungstic acid

-950ml
-0-15g

EA 50 :
0.04 M light green SF
0.3M eosin Y
Phosphotungstic acid

- 10ml
- 20ml
- 2g

Alcohol

- 750ml

Methanol

- 250ml
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Glacial acetic acid

- 20ml

N/B: Filter all stains before use.
PROCEDURE OF PAPANICOLAOU STAINING
Both progressive and regressive nuclear staining techniques can be used in
Papanicolaou stain. Before staining, Wet fixation immediately with Cytology spray
fixative 96% ethanol for minimum 30 min is required.
Procedure of Progressive Papanicolaou Staining Method
In the progressive method, the nucleus is stained with hematoxylin to a intensity
desired. The intensity of the nuclear staining is controlled by the immersion of the
slide into a bluing agent. Most commonly used bluing agent is Scott’s tap water (pH
8.02).
Step Reagent Time
1. 95% Alcohol (Fixation)

15-30 minutes

2. 80% Alcohol

2 minutes

3. 60% Alcohol

2 minutes

4. Distilled Water 5 dips
5. Distilled Water 5 dips
6. Hematoxylin stain

3 minutes

7. Distilled Water

3 minutes

8. 60% Alcohol

2 minutes

9. 80% Alcohol

2 minutes

10. 95% Alcohol

2 minutes
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11. Orange G Stain

3 minutes

12. 95% Alcohol

2 minutes

13. 95% Alcohol

2 minutes

14. Eosin Azure Stain

3 minutes

15. 95% Alcohol

2 minutes

16. 95% Alcohol

2 minutes

17. 95% Alcohol

2 minutes

18. 95% Alcohol

2 minutes

19. Absolute Alcohol

2 minutes

20. Absolute Alcohol

2 minutes

21. Absolute Alcohol

2 minutes

22. Absolute Alcohol + Xylene (1:1)

2 minutes

23. Xylene

2 minutes

24. Xylene

2 minutes

25. Xylene Till clear
26. Mount in D.P.X
Procedure of Regressive Papanicolaou Staining Method
When using the regressive staining method, the nucleus is deliberately over-stained
with a non-acidified haematoxylin. The excess stain is removed with dilute
hydrochloric acid solution (acid water). The decolorizing process is then stopped by
immersing the slide in running tap water. Timing is crucial in the regressive method as
de-staining may lead to a hyper-chromatic nucleus becoming hypo-chromatic.
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Step Reagent Time
1. 90% Alcohol (Fixation)

15-30 minutes

2. 80% Alcohol

2 minutes

3. 60% Alcohol

2 minutes

4. Distilled Water 5 dips
5. Distilled Water 5 dips
6. Hematoxylin stain 3 minutes
7. Distilled Water

10 seconds

8. 1% Acid Alcohol

10 seconds (1 dip)

9. Distilled Water

10 seconds

10. Scott’s Tap Water

2-3 minutes

11. Running Tap Water

2 minutes

12. 60% Alcohol
13. 80%

2 minutes
2 minutes

14. 95% Alcohol

2 minutes

15. Orange G Stain

3 minutes

16. 95% Alcohol

2 minutes

17. 95% Alcohol

2 minutes

18. Eosin Azure Stain

3 minutes

19. 95% Alcohol

2 minutes

20. 95% Alcohol

2 minutes

21. 95% Alcohol

2 minutes
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22. 95% Alcohol

2 minutes

23. Absolute Alcohol

2 minutes

24. Absolute Alcohol

2 minutes

25. Absolute Alcohol

2 minutes

26. Absolute Alcohol + Xylene (1:1)

2 minutes

27. Xylene 2 minutes
28. Xylene

2 minutes

29. Xylene Till clear
30. Mount in D.P.X

RESULTS AND INTERPRETATION OF PAPANICOLAOU STAINING
Nuclei: Blue
Acidophilic cells: Red
Basophilic cells: Blue Green
Erythrocytes: Orange-red
Keratin: Orange-red
Superficial cells: Pink
Intermediate and Para-basal Cells: Blue Green
Eosinophil: Orange Red
Candida: Red
Trichomonas: Grey green
IMPROTANCE OF PAPANICOLAOU STAIN
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The three main importance of this staining procedure are:
(1)

Good definition of nuclear detail.

(2)

Cytoplasmic transparency.

(3)

Indication of cellular differentiation of squamous epithelium.

CONCLUSION
The Pap smear is one of the most successful laboratory test developed in the last fifty
years. It is a polychrome staining method which depends on degree of cell maturity
and cellular metabolic activity. Cytoplasmic transparency is a function of high ethanol
concentration of the stain. This is important in order to view multilayered cell
aggregates. Annual Pap smears have reduced the chances of developing invasive
cervical carcinoma by 95% and have reduced the cervical cancer mortality rate

3.2 MORTUARY UNIT
A mortuary or morgue is a place that serves temporarily as store for corpse awaiting
identification, (unknown) or removal for autopsy or disposal by burial, cremation or
other method.
There are two methods of preservation of body at Asokoro district hospital
 Refrigeration
 Embalming
REFRIGERATION
This is a technique for body preservation; here body is put in a body refrigerator for
preservation till it is needed for burial or autopsy.
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This technique is carried out when embalming by infusion is not possible i.e on an
already decomposing corpse.

EMBALMING TECHNIQUES
Embalming is the art and science of preserving human remains by treating them in
its modern form with chemicals) to forestall decomposition. The intention is to keep
them suitable for public display at a funeral, for religious reasons, or for medical and
scientific purposes such as their use as anatomical specimens.
The three goals of embalmment are
 Sanitization,
 presentation,
 Preservation (or restoration).
Embalming has a very long and cross-cultural history, with many cultures giving the
embalming processes a greater religious meaning.
Materials used in embalmment include:
 Hand gloves
 Lab coat
 Blade holder
 Scalpel
 Forceps
 Needles
 Twine/thread
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 Face masks
 Apron
 Embalming container: for holding the embalming fluid
 Table
 Body refrigerator
 Aneurysm hook
 Scissors
 Trawler
 Sanitizer
 Body bags
 Cotton wool
 Syringe
 Cannula
 Clamp etc.
 Reagents; embalming fluid i.e. Saturated salt solution (SSS)

3.2.1 TEST TO CHECK THE GENUICITY OF SATURATED SALT
SOLUTION
A test was carried out on six cadavers with three embalming fluid i.e. formalin
solution Thiel solution, and saturated salt solution each having the following
constituents
Formalin solution: Shongo Hayashi et al, (2014).
20% formaldehyde

4.0l
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Phenol

0.4l

Glycerin

1.0l

Water

14.6l

Total

22.0l

Thiel solutions
A. Stem solution
4-Chloro-3-methylphenol
Propylene glycol

66 g
0.66 L

B. Stem B
4.0 L Ammonium nitrate
Hot water
C.

2500 g
4L

Stem solution C
Boric acid
Potassium nitrate
Hot water

370 g
620 g
5L

D. Stock solution
Stem solution A

0.66 L

Stem solution B

4L

Stem solution C

5L

Propylene glycol

3.7 L

Hot water

3.3
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L
E. Final solution
Stock solution

16.66 L

Sodium sulfite

800 g

20% Formaldehyde

0.6 L

Morpholine

0.3 L

Ethanol

1.3 L

Total
18.86L
Saturated salt solution
Sodium

chloride

225g
10% formaldehyde

2.5L

Phenol
0.2L
Glycerol
0.5L
Isopropyl alcohol
Water
17.8L
Total
25.0L

4.0L
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The embalming process consisted of making a 3-cm incision in the femoral triangle or
posterior cervical triangle; the femoral artery or common carotid artery was then
cannulated, one cannula cephalad and one toward the feet. The cannula were
connected to a Porti boy pump, and approximately 1.0 L of embalming fluid was
injected into the leg, the cannula was locked off, and 5.0 L was then injected through
the cephalad-placed cannula. The cannula were left in place overnight and then
removed the following day, following which the femoral artery or the common carotid
artery was ligated and the incision was closed. Once embalming was completed, the
body was placed in a sealed plastic body bag and stored at room temperature.
Bacterial and Fungal Culture Tests
To investigate the infectious risk from each cadaver, bacterial and fungal culture tests
were performed. The samples were obtained from the pharynx and the rectum using
cotton swabs before embalming cadavers and then 14 days after embalming. In
addition, samples of pleural fluid and ascites were collected during surgical training.
Measurement of ROM of Joints
An orthopedist measured range of motion (ROM) of the joints on both the right and
left sides of each recumbent cadaver. ROM was tested using a standard goniometer
Assessment of Each Embalming Method
Visual and tactile assessment, skin incision and suture, vessel ligation and suture,
decollement, and usefulness for SST of cadavers embalmed by each method were
evaluated using a 5-point rating scale [1 = completely different, 2 = somewhat
different, 3 = neither different or similar, 4 = somewhat similar, and 5 = completely
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similar, from living patients] and ranked the 3 embalming methods on the basis of the
usefulness for mastering each procedure. Shongo Hayashi et al, (2014).
Ultrasonography
Before assessment by dissection, a clinical technologist performed ultrasonography on
each cadaver. The ultrasound equipment was used in this examination and also with a
convex probe. Shongo Hayashi et al, (2014).
Incision with Cauterization and Auto suture Stapling
After SST, an incision with cauterization and auto suture stapling was made on the
lungs and intestines in the TS and SSS-embalmed cadavers. The cauterization device
used in this examination was an Erbe Unit. The auto suture-stapling devices were the
GIA single-use reloadable staplers. Shongo Hayashi et al, (2014).

RESULTS
Evaluation of Infectious Risk
Bacterial and fungal culture tests revealed that formalin solution (FAS) could kill
bacteria and fungi in the second formalin solution (FAS) embalmed cadavers.. In one
Thiel solution (TS) cadaver, 14 days after embalming, some bacteria and/or fungi
could be still detected in the pharynx and rectum; however, this was not observed in
the second cadaver. Similar to the Thiel solution (TS) method, the saturated salt
solution (SSS) method appeared to kill bacteria and fungi in one cadaver but to a
lesser degree in the second one. Pleural fluid and ascites samples obtained during SST
from all cadavers contained no bacteria or fungi. Shongo Hayashi et al, (2014).
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Evaluation of ROM of Joints

In all joints, ROMs of the formalin solution (FAS) embalmed cadavers were
statistically lesser than those of the Thiel solution (TS) embalmed. All ROMs of the
saturated salt solution (SSS) embalmed cadavers tended to be better than those of the
formalin solution (FAS) embalmed, and there were significant differences in some
movements. On the contrary, there was no significant difference in ROMs between
the Thiel solution (TS) and saturated salt solution (SSS) embalmed cadavers
Assessment of Each Embalming
In both visual and tactile assessments, the surgeons felt that the formalin solution
(FAS) embalmed cadavers were more significantly divergent from living patients than
the Thiel solution (TS) or saturated salt solution (SSS) embalmed. In addition, for
each procedure, the formalin solution (FAS) embalmed cadavers were evaluated to be
significantly less suitable than the Thiel solution (TS) and saturated salt solution (SSS)
embalmed. The saturated salt solution (SSS) embalmed cadavers did not show
statistically lesser values than the Thiel solution (TS) embalmed cadavers for all these
items. In the assessments, the FAS-embalmed cadavers were ranked the lowest in
terms of suitability for all techniques, and no significant difference was found
between the TS and SSS-embalmed cadavers. Finally, the TS and SSS-embalmed
cadavers were evaluated to be equally useful for lecturing and practical even for
surgical skill training, and no surgeon recognized FAS-embalmed cadavers as more
useful.
Abdominal Ultrasonography
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The ultrasound images in the formalin solution (FAS) embalmed cadavers were not
clear, and it was difficult to detect the heart, liver, and kidneys and other organs in the
body. However, those organs could be clearly detected in the Thiel solution (TS) and
saturated salt solution (SSS) embalmed cadavers, with no difference between the 2
methods. Shongo Hayashi et al, (2014).
Incision with Cauterization and Auto suture Stapling
After insertion of a tracheotomy tube, the lungs could be ventilated in the Thiel
solution (TS) and saturated salt solution (SSS) embalmed cadavers but not in the
formalin solution (FAS) embalmed. The lungs could be easily incised and sutured
using the auto suture-stapling devices. During intestinal amputation, the mesentery
could be incised using the cauterization device in both the Thiel solution (TS) and
saturated salt solution (SSS) embalmed cadavers as same as living patients. The
intravascular fluid was gel-like in the Thiel solution (TS) embalmed cadavers and
serous-like transparent in the saturated salt solution (SSS) embalmed. Shongo
Hayashi et al, (2014).
DISCUSSION
In this study, it was showed that cadavers embalmed by the saturated salt solution
(SSS) method had sufficient antibiotic protection, their joints remained flexible and
their soft tissue quality was acceptable for practical and surgical skill training (SST).
The surgeons evaluated the saturated salt solution (SSS) embalmed cadavers as being
highly equal to the Thiel solution (TS) embalmed. Ultrasound images were clear in
both the Thiel solution (TS) and saturated salt solution (SSS) embalmed cadavers.
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Central venous catheterization could be inserted in the saturated salt solution (SSS)
embalmed cadaver and then be affirmed by x-ray. Lungs and intestines could be
incised with cauterization and closed using an auto suture-stapling device in Thiel
solution (TS) and saturated salt solution (SSS) embalmed cadavers. This is the first
report documenting that saturated salt solution (SSS) embalmed cadavers are
suitably preserved surgical skill training and otherwise.
Considering the presence of multiple bacteria and fungi before embalming,
SSS-embalmed cadavers are considered to be no less safe than FAS-embalmed
cadavers. At least, it is undoubted that they have lower infectious risks and are less
perishable than fresh-frozen cadavers. Shongo Hayashi et al, (2014).
Softness of tissue and joints in a cadaver is an important factor for practical and
surgical skill training. Relatively high levels of formalin harden tissues and have been
found to severely affect the quality of cadaveric tissue, particularly soft tissue, which
has an effect on joint flexibility. Formalin acts by crosslinking several proteins
chemically by inserting a methylene bridge (–CH –), resulting in fixation or a
tanning-type action. To reduce the formalin concentration, various embalming
methods have been developed, including the TS method (i.e., 0.6% formaldehyde). It
is well known that TS-embalmed cadavers have a joint flexibility comparable with
that of fresh cadavers. Our results showed that the joints of SSS-embalmed cadavers
(i.e., 0.8% formaldehyde) tended to be softer than those of FS embalmed (i.e., 4.4%
formaldehyde) but harder than those of TS embalmed. Shongo Hayashi et al, (2014).
Ultrasonography was initially used in this study to examine cadavers. Schramek et al
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reported that ultrasound was not suitable for scanning intra-abdominal and
retroperitoneal organs in FAS-embalmed cadavers because of severe artifacts. They
argued that formalin not only causes a significant swelling of soft tissues but also
produces artifacts that severely impair image quality. In fact, ultrasound images in
FAS-embalmed cadavers were unclear. On the contrary, the ultrasound images in both
the TS and SSS-embalmed cadavers were clear, although fluid was observed in free
spaces (pericardial, pleuroperitoneal, and peritoneal spaces) of the SSS-embalmed
cadavers. The reason may be that they injected approximately 25 L of SSS into each
cadaver, as directed by Coleman and Logan, while the injected volume in the TS
method was approximately 15 L because of its viscosity. To improve the suitability of
cadavers for practical and surgical skill training, it is planned to reduce the volume of
injected solution (but not for burial). Shongo Hayashi et al, (2014).
Besides hardening cadavers, formalin has several other disadvantages for embalming
purposes. It rapidly coagulates the blood, converts tissues to a gray hue when it mixes
with blood, fixes discolorations, dehydrates tissues, constricts capillaries, deteriorates
with age, and has an unpleasant odor. In addition, while x-ray techniques are
preferable for a quick overview of skeletal structures, fluid accumulation in the lungs,
and distribution of gas content in the gut, this technique has a very limited use in
FAS-embalmed cadavers because of the poor imaging quality. All these reasons
indicate that FAS-embalmed cadavers are not suitable for training of central venous
catheterization. Shongo Hayashi et al, (2014).
In the present study, it was additionally confirmed that the electrosurgical knife and
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auto suture-stapling devices were available for both Thiel solution (TS) and saturated
salt solution (SSS) embalmed cadavers. Saturated salt solution (SSS) embalmed
cadavers may also be useful for surgical skill training for these practices.
Formalin solution (FAS) remains the most widely used preservation solution for
cadavers around the world, statistics has shown that its only few medical centers that
has heard about Thiel solution may be because of its expensive nature while the SSS
method is simple and involves low cost. Shongo Hayashi et al, (2014).
CONCLUSION
Preservation of corpse to appear life-like has been one of objective of the mortuary
unit in Asokoro district hospital, in their quest to achieve this, researched on the
formula of Logan and Coleman which is the saturated salt solution. Results as stated
above made it clear that saturated salt solution when used as a preservative medium
can inactivate autolysis and preserve a corpse to look life-like and its internal
structures remains soft and accessible during autopsy. With the view of turning into a
teaching hospital in no distance time, they suggested that this form of preservation
will also be useful in surgical skill training
In conclusion, the saturated salt solution (SSS) method is simple and cheap with a low
risk of infection. For encouraging the diffusion and uptake of mortuary science many
economical, technical, and hygienic difficulties still remain as unsolved issues. The
saturated salt solution (SSS) method will become one of the bases of the spread of
anatomy and surgical skill training using cadavers.
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At Asokoro district hospital (ADH) where I did my industrial training, the method
of embalmment done there is wet embalmment in which saturated salt solution is
used. For the sake of this work, embalming techniques will be discussed under
three stages i.e pre-embalmment, embalmment proper and post embalmment,
PRE-EMBALMENT
This is the first process involved in body embalmment, these steps include:
 When body is received in the mortuary, it is accompanied with a death
certificate, this is to ensure that both clinical and anatomical signs of death
has been confirmed by the doctor
 Payment is made at the cash point and receipt brought back to the morgue
for documentation.
 Information about the deceased i.e. age sex name state tribe and religion is
documented on the mortuary register and identification number is giving
to the deceased
 Two tags are printed; one given to the depositor and the other attached to
the deceased, this is for easy identification.
 The deceased is stripped off of his/her belongings and then massaged, this
is to break rigor mortise and relief tension
 The deceased is washed and cleaned with powerful disinfectant, all
orifices including the mouth and nose are closed firmly
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 Corpse is laid in anatomical position, covered with a piece of cloth and
allowed to stay for few hours just to make sure the deceased is not in the
state of coma

Fig 3.12 CORPSE LAID IN ANATOMICAL POSITION
Picture gotten from the mortuary unit, Asokoro district hospital Abuja (ADH).
Obtained with permission
EMBALMENT
PROPERfrom Asokoro district hospital Abuja. June, 2017

There are different types of embalming;
 Arterial embalmment
 Cavity embalmment
 Surface embalmment
 Hypodermic embalmment
 ARTERIAL EMBALMING:

This is the infusion of the embalming fluid

through the vascular system of the body.
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 CAVITY EMBALMING: This is the replacement of cavity fluids with
embalming fluid via aspirator and trocar.
 SURFACE EMBALMING: This is the direct application of the embalming fluid
on the body surface or the immersion of a corpse into a pool of embalming fluid.
 HYPODERMIC EMBALMING: This is the use of needle and syringe to inject
the embalming chemical to the hypoderm of the body.
At Asokoro district hospital (ADH) the type of embalmment done is by arterial
embalmment.
Steps involved in this method include:
 At the anterior compartment of the thigh close to the inguinal region (femoral
triangle), an incision of about 5cm is made. This cut is usually deep so that it
exposes the content of the femoral triangle,
 The femoral artery is exposed by using the aneurism hook to raise the artery
above the level of the skin of the femur.
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Fig 3.13 EMBALMMING A CORPSE
Pictures gotten from the mortuary unit, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. September, 2017

 A small cut (entrance point) is made on the artery; a ligature is tied at the
lower part of the artery.
 An arterial cannula is inserted at the entrance point made on the artery(towards
the heart) and a small locking forceps is used to clamp the artery to restrict
back flow of the fluid
 The embalming tank is hanged at a level of 6 feet above the ground and 6
liters of the embalming fluid is allowed into the body with a pressure. This
pressure is due to the height at which the tank was placed.
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Fig 3.14 EMBALMING A CORPSE
Pictures gotten from the mortuary unit, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. September, 2017

 After proper embalmment has been ensured, the cannula is removed and the
incision sutured.
POST EMBALMENT
This is the last part in the whole process of embalmment
 The body is washed using strong disinfectant and cleaned thoroughly to
remove any blood or other chemical stain left behind during the embalming
process
 Life-like make-up is applied to the face, fingernails clipped and the hair styled
and groomed if necessary.
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Fig3.15 DRESSING A CORPSE FOR BURIAL
Pictures gotten from the mortuary unit, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja September, 2017

 The deceased is dressed with clothing provided by the family, socks and
gloves are also worn on the deceased. Sometimes plastic underwear is used to
protect especially leaky bodies.
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 The body is placed in the casket and arranged peacefully, (the family is
consulted for further instruction regarding the presentation).

Fig3.16 CORPSE PUT IN THE CASKET FOR BURIAL
Pictures gotten from the histopathology laboratory, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. September, 2017

3.3 RADIOLOGY DEPARTMENT
Radiology represents a branch of medicine that deals with radiant energy in the
diagnosis and treatment of diseases. It is concerned with the use
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of radiant energy (such as X-rays) or radioactive material in the diagnosis
and treatment of disease.
In the radiology department at Asokoro district hospital(ADH), I worked
under the two unit
 X-ray unit
 Ultrasound unit

3.3.1 X-RAY UNIT

X-rays are a form of electromagnetic radiation. They strike an object and, depending
on the density of the object, some of the X-rays will be absorbed. X-rays that aren’t
absorbed pass through the item being X-rayed, and they hit a photographic plate to
give an image (although other methods can also be used). X-rays are very good at
showing up bones. Soft tissues allow the X-rays to pass through them and when the
X-ray hits the photographic plate it turns it black. Dense tissues like bone absorb
X-rays so these show as white on the photographic plate.
X-rays are not very useful when trying to look at muscle or the brain. X-rays are also
used by dentists to diagnose and treat a wide variety of problems.
Principles of X-ray
X-rays are a form of ionizing radiation – radiation that has enough energy to shift
electrons out of atoms and so produce ions. When x-ray radiation is shoot towards an
object, the radiation is either totally absorbed by the object or totally pass through the
object to cast shadows on x-ray detection. This shadows form the image on the x-ray
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detector.
3.3.2 FLUOROSCOPY
Fluoroscopy is a type of medical imaging that shows a continuous X-ray image on a
monitor, much like an X-ray movie. During a fluoroscopy procedure, an X-ray beam
is passed through the body. The image is transmitted to a monitor so the movement of
a body part or of an instrument or contrast agent (“X-ray dye”) through the body can
be seen in detail.
RISK ASSOCIATED
Fluoroscopy carries some risks, as do other X-ray procedures. The radiation dose the
patient receives varies depending on the individual procedure. Fluoroscopy can result
in relatively high radiation doses, especially for complex interventional procedures
(such as placing stents or other devices inside the body) which require fluoroscopy be
administered for a long period of time. Radiation-related risks associated with
fluoroscopy include:
radiation-induced injuries to the skin and underlying tissues (“burns”), which occur
shortly after the exposure, and radiation-induced cancers, which may occur sometime
later in life.
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Fig 3.17 TAKING X-RAY OF THE FOOT
Pictures gotten from Radiology department, Asokoro district hospital Abuja (ADH).
Obtained with permission from Asokoro district hospital Abuja. July, 2017

ADVANTAGES OF X-RAYS
 Readily available in most hospital.
 Less expensive
 Good in detection and diagnoses of the abdominal and chest

DISADVANTAGES OF X-RAYS
 Can’t be used in obstetric and pediatric
 The X-ray beam can cause mutation to the body.
3.3.3 ULTRASOUND

Ultrasound imaging (sonography) is the use of high-frequency sound waves to view
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inside the body. Because ultrasound images are captured in real-time, they can also
show movement of the body's internal organs as well as blood flowing through the
blood vessels. Unlike X-ray imaging, there is no ionizing radiation exposure
associated with ultrasound imaging. Ultrasound imaging can help to evaluate,
diagnose and treat medical conditions. Common ultrasound imaging procedures
include:
Abdominal ultrasound - to visualize abdominal tissues and organs
Bone sonometry - to assess bone fragility
Breast ultrasound - to visualize breast tissue
Doppler fetal heart rate monitors - to listen to the fetal heart beat
Doppler ultrasound - to visualize blood flow through a blood vessel, organs, or other
structures
Echocardiogram – to view the heart
Fetal ultrasound - to view the fetus in pregnancy
Procedure for conducting ultra-scan:
Before the scan: depending on the area to be scanned,
 For abdominal examination, patient will be told to fast for 8-12 hours before
the ultrasound. This is because undigested food can block the sound waves,
making it hard to get clearer pictures of the internal organs.
 For examination of the gallbladder, liver, pancreas, or spleen, the patients are
usually told eat food with lesser fat content the evening before the scan and
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then to fast until the whole process is carried out, However the patient can
drink water or take any medication as instructed
 For examination of the urinary system, the patient is usually asked to drink
lots of water and to hold his/her urine so that the bladder appears full and
distended
During the scan: patients are told to changes their clothing

into a

hospital gown (when necessary).
 The patient is told to lie down on a table with a section of his/her body
exposed (depending on the part or location of the organ to be scanned).
 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 and also 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.
N/B: Depending on the area being examined, a patient might need to change position
so that the sonographer can have better access.
After the scan: the jelly rubbed on the patients belly is cleaned with tissue and patient
is asked to wait outside for result.
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CHAPTER FOUR
4.0 CONCULUSION
SIWES was established to provide opportunities for students to be involved in the
respective disciplines in the industrial working environment. During the six (6)
months training, a wide range of experience was gained from the different sections of
the hospital where I worked.
All the experience gained helped to fulfill the objectives of SIWES which
among others are
 To expose students the more in their choice professions.
 To prepare students for real industrial working conditions they are likely to meet
after graduation.

4.1 PROBLEMS ENCOUNTERED
During the course of my industrial training, the following were the problems
encountered;
 Issue of transportation; this happens to be the most issue we had during our
industrial training whereby we have to be transporting ourselves to our work
place the whole of the six (6) months, with regards to the fact that we are not
been paid.
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 In some unit where we are meant to work, we were restricted from using most of
their equipment and also in participation, especially in the radiology unit. Their
reasons being that we are not radiographers and as such we are not meant work
in the radiology unit.

4.2 RECOMMENDATIONS:
Having gone through the six-months training, the following I wish to recommend:
 Trainees should endeavor to accept students on time
 Trainees should devote time in teaching student and allow them practice what they
learnt
 The firm should provide support both financially and otherwise to encourage
student
 Establishment should provide the necessary materials needed for proper learning
 Discrimination of any sort i.e racism, sex, academic status/level and otherwise
should be discouraged in every establishment.
 Students should be assessed by trainees (at least once every month) to ensure they
achieve the purpose of industrial training
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