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CHAPTER 1
1.0 INTRODUCTION
1.1 MEANING AND HISTORY OF SIWES
SIWES is an acronym for Student Industrial Work Experience Scheme. In the earlier stage of
science and technology education in Nigeria, students were graduating from their respective
institutions without any technical knowledge or working experience. It was in this view that
students undergoing science and technology related courses were mandate for students in
different institution in the view of widening their horizons so as to enable them have technical
knowledge or working experience before graduating from their various institutionsIt was
established by the Industrial Training Fund (ITF) in 1973 to enable students of tertiary
institutions have basic technical knowledge of industrial works based on their courses of study
before the completion of their program in their respective institutions. The scheme and major
background behind the embankment of students in SIWES was toexpose them to the industrial
environment, educate students on industrial based skills essential for a smooth transition from the
classroom to the world of work and enable them develop occupational competencies so that they
can readily contribute their quota to national economic and technological development after
graduation. Students of tertiary institutions are given the opportunity of being familiarized and
exposed to the needed experience in handling machinery and equipment which are usually not
available in the tertiary institutions..The major benefit acquiring to students who participate
conscientiously in SIWES are skills and competencies they acquire. The relevant production
skills remain a part of the recipient of industrial training as life-long assets which cannot be taken
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away from them. This is because the knowledge and skills acquired through training are
internalized and become relevant when required to perform jobs or functions.
Partaking in SIWES industrial training has become a crucial pre-condition for the award of
diploma and degree certificates in specific disciplines in most institutions of higher learning in
Nigeria in line with the Government education policies.
The scheme is funded by the Federal Government, the operators are: the ITF, the coordinating
agencies – NUC, NBTE, NCCEEmployers of Labour, and various Institutions.
1.1.1OBJECTIVES OF SIWES TO STUDENT
Specifically, the objectives of SIWES are to;
 Prepare students for the work situation they are likely to meet after graduation
 Provide an avenue for students in the Nigerian Universities to acquire industrial skills and
experience in their course of study
 Make the transition from the University to the world of work easier, and thus enhance
students contacts for later job placements
 Enlist and strengthen employers’ involvement in the entire educational process of
preparing university graduates for employment in industry
 Provide students with an opportunity to apply their theoretical knowledge in real work
situation, thereby bridging the gap between university work and actual practices
 Expose students to work methods and technique in handling equipment and machinery
that may not be available in the universities
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1.1.2 IMPORTANCE OF SIWES
 It provides students with an opportunity to apply their theoretical knowledge in real life
situations
 It exposes students to more practical work methods and techniques
 It strengthens links between the employers, universities and industrial training fund(ITF)
 It also prepares the students for the labour market after graduation
1.1.3 THE ROLE OF FEDERAL GOVERNMENT
 To make it mandatory for all ministries, companies and government parastatals to offer
industrial attachments to students
 To make it a policy to include a clause in every major contract lasting over six to nine
months being awarded for contractors to take students on attachment
 Make adequate funds available to the federal ministry of industry to fund the scheme.
1.1.4 ROLE OF COORDINATING AGENCIES (NUC)
 In collaboration with ITF, compile lists of employers for institution’s placement lists
 Establish SIWES coordinating units
 Evolve a minimum national guide programme for supervised industrial training activities
for approved SIWES course
 Appoint full time industrial coordinators to operate the scheme at agency level
 Evaluate and approve SIWES master and placement lists and forward to ITF
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1.1.5 ROLE OF THE INDUSTRIAL TRAINING FUND (ITF)
 Organize bi-ennial conference and seminars on SIWES
 Provide logistic material needed to administer the scheme
 Compile lists of employers and available training places for industrial training attachment
and forward such lists to the co-ordinating agencies (i.eNUC, NBTE,NCCE).
1.1.6 ROLE OF EMPLOYERS
 Accept students and assign them to the relevant on-the-job training
 Control and discipline students like permanent staff
 Provide medical care for students within the limits of the employers conditions of service
during attachment
 Attach experienced staff to students for effective training and supervision. Supervisors
should not handle more than ten students at a time.
 Pay students monthly allowance as and when due
1.1.7 ROLE OF UNIVERSITIES
 Prepare and submit master and placement lists to the respective coordinating agency and
IT
 Place students on attachment with employers
 Establish SIWES coordinating units and appoint department/ faculty SIWES coordinators
within the institutions
 Organize orientation programmes for students to prepare them for industrial training. ITF
representative may be invited to give a talk to the students during the orientation
programme
4

 Appoint full-time industrial coordinators to operatethe scheme at industrial level

1.1.8 ROLE OF STUDENTS
 Comply with the employers rules and regulation
 Arrange their own living accommodation during the period of attachment
 Be regular and punctual at respective place of attachment
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1.2 ABOUT THE ESTABLISHMENT
1.2.1 DESCRIPTION OF ASOKORO DISTRICT HOSPITAL (ADH) ABUJA
Asokoro District Hospital (ADH) is located at 11 Julius Nyerere Crescent, Off Yakubu Gowon
Crescent, Asokoro, Abuja.
This is a Government-owned hospital commissioned by His Excellency Chief
OlusegunObasanjo, on 3rd December, 2001. AsokoroDistrict Hospital has various wings and
multi-specialists dedicated to the provision of quality, accessible and affordable healthcare
services. It is in a very safe location.
Asokoro District Hospital (ADH) is one hospital that provides quality services in medical areas
such as;
 General and specialist care services in Obstetrics and Gynaecology including Family
Planning Services and services
 Surgical services including General surgery, Orthopedic/Trauma, and Urology
 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 diseases
 Comprehensive HIV/AIDS care and treatment
 Ophthalmology and Optometry Services
 Comprehensive Dental services
 Anaesthesiology and intensive care services
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 Radiological services including Ultrasound Scanning, Computerized Tomography(CT
Scan), Digital X-rays and Echocardiography.
 Medical laboratory services using Automated Equipment: Hematology and Blood
Transfusion, Chemical Pathology, Microbiology & Parasitology
 Histopathology and Mortuary Services
 Physiotherapy and occupational Rehabilitation
 Nutrition and Catering Services
 24-hour Medical and Surgical Emergency Service
1.2.2DESCRIPTION OF HISTOPATHOLOGY/MORBID ANATOMY UNIT IN
ASOKORO DISTRICT HOSPITAL.
The building is a U-shaped structure located 80meters from the back gate of Asokoro District
Hospital. Two out of the three units under histopathology unit is located in this building.
Reception and Main Laboratory units, two rest rooms for male and female and two offices (the
Chief Pathologist office included) are also within this building. The Mortuary/Embalmment unit,
which is the third unit, is located just in front of the L-shaped building about thirty metres apart.
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1.2.3 ASOKORO DISTRICT HOSPITAL(ADH) ORGANOGRAM
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CHAPTER TWO
2.0 DIFFERENT SECTIONS/UNITS OF THE ORGANIZATION AND
INSTRUMENTATION
2.1. DEPARTMENT OF MORBID ANATOMY AND HISTOPATHOLOGY
The department of Histopathology is one of the most important departments in Asokoro District
Hospital (ADH). This is because of its large contribution in the maintenance of patients,
provision of educational services for research purposes and student training.
Tissue biopsies are carried out on patients with various pathologic complications such
complications may include; tissue cancer, tumor in the breast, kidney, liver, prostate and other
tissues or organs in the body. Embalmment been carried out on bodies after death are also part of
the services rendered by this department. In cases where the actual cause of death is unknown,
with the permission of the deceased family, relatives or work partners, autopsy on these bodies
are carried out to ascertain the cause of death.
The department is divided into two sections/units they include:
 Histopathology Laboratory Unit
 Mortuary Unit
2.1.1

HISTOPATHOLOGY LABORATORY UNIT

Histopathology is the department of clinical laboratory which deals with the study of different
types of tissues. (It was coined from three Greek words Histos meaning Tissue Pathos meaning
disease suffering and logia meaning study of). It refers to the microscopic examination of tissue
in order to study the manifestation of disease. Histopathology uses both histology and cytology
samples for diagnosis.
9

In this unit, samples are collected from patients by excision for histology samples and aspiration
for cytology samples.These samples undergo various stages of processes and analysis in order to
determine the nature of the disorder for the purpose of detailed study to further help in
diagnosing, treating, and preventing future occurrences of a particular pathological complication.
Some reasons why diseased cells and biological tissues are studied in histopathology unit may
include:
 For crime purposes; this is to investigate for the reason behind the injuries or death with
hope to find evidences such as tissue damage by poisons, drugs or possibly deliberately
targeted biological pathogens.
 To investigate historical artifactsthis contains biological tissues in sufficiently good
condition. This is done so as to learn about the health of long diseased individual
The different sections under the laboratory unit include;
 RECEPTION ROOM: this is the first place a specimen is brought to by the patient. The
specimen is being received by the medical laboratory receptionist after the criteria for the
acceptance of specimens are met before the specimen is taking to the grossing bench.
 GROSSING BENCH: Fixed tissues gotten from the surgical theater are been cut open
and into smaller sizes at this bench and returned into fixative prior to processing.
 CYTOLOGY BENCH: Cytological samples (which could be blood, serum,
cerebrospinal fluid, etc.) are being received and fixed here, prior to processing.
Cytological samples received here are being fixed in papanicolaou fixative and allowed
for a period of 20-30 minutes before being processed. The process of collecting
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cytological samples used in my place of industrial training is fine needle aspiration
(FNA) which involves using a unique needle to draw the sample
 PROCESSING SECTION: Already fixed tissues (cytological and histological) are
being processed in this section. The processes which include dehydration,
clearing,hydration, impregnation or infiltration and embedding, depending on whether
it’s a cytological or histological sample or tissue.
 EMBEDDING; thisinvolves the use of an embedding machine filled with paraffin which
has a hotplate (for melting wax). This involves the use of embedding mould
 MICROTOMY SECTION: Already embedded tissues are being sectioned here into fine
ribbons with the help of the microtome. Embedded tissues which usually have a
rectangular block shape are attached to tissue blocks. The wooden blocks are clamped to
the microtome as it sections the tissue blocks into fine ribbons. The sectioned tissues are
placed in a water bath of about forty degree Celsius, so as to straighten the ribbon-like
tissue, which are picked up by slides before staining takes place.
 STAINING BENCH: tissues brought to this bench are stained using any suitable and
acceptable stain. But the most widely used stain and the one being used in ADHis
hematoxylin and eosin (H&E) stain.Hematoxylin which is basic in nature stains the tissue
blue or black, while, eosin which is acidic stains the cytoplasm pink or red.

2.1.2

MORTUARY UNIT

The mortuary unit deals with the embalming of bodies that has been confirmed to be dead by a
pathologist. Human corpse is also stored awaiting identification and disposal by burial,
cremation or other methods. This unit also handle autopsy to find out the actual cause of death
11

2.1.3 RADIOLOGY DEPARTMENT
Clinical radiology is a specialised branch of medicine that uses state of the art equipment and a
range of techniques to capture images that is inside of the body.
Clinical radiology uses three main kinds of imaging modalities to create images that is inside of
the body. These are:
 Plain radiograph and computed tomography (CT) scans, which uses ionising radiation in
the form of x-rays to image the body.
 Ultrasound scan which uses high frequency sound waves to image structures in the body.
The rapid advances in clinical radiology technology and therapy have dramatically improved the
diagnosis and treatment of illness and injury.
Clinical radiology has a range of benefits for the patient. These include:
 It can eliminate the need for exploratory surgery.
 It is used to determine when a patient needs surgery.
 It assists in making a diagnosis and further management of most body conditions.
 Interventional radiology, which involves treatment as well as diagnosis, involves less
risk, a shorter recovery time and less time in hospital than open surgery or key-hole
surgery.
 It is used to visually guide the treatment of conditions such as heart disease and stroke.
 It improves cancer diagnosis and is also an effective treatment for cancer and other
diseases.
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2.2INSTRUMENTATION IN VARIOUS UNITS
2.2.1MATERIALS USED IN HISTOPATHOLOGY UNIT
 Histology and cytology samples- for diagnosis and research
 Laboratory Coats and Aprons- for protection
 Scalpel and blades- for anatomical dissections and surgery
 Surgical knives- for anatomical dissections and surgery
 Gloves- cover hands and prevent cross-contamination between caregivers and patients.
 Tissue Cassettes-for holding, storing and identifying tissue samples after grossing and
during processing, embedding and sectioning procedures
 Cotton wool- for cleansing and also serves as a barrier during embedding
 Surgical Cutting board- where samples to be grossed are placed before it is been 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 Embedding machine with Hot plate- for burying tissue inside a molten wax and
heating scalpels, knives, and melting of wax on microscopic slide
 Embedding mould- for shaping and moulding wax block during embedding
 Bunsen Burner and Tripod Stand- source of heat
 Gas cylinder- supplies gas to the Bunsen burner
 Automated Tissue Processor- for processing tissues
13

 Pencil and Papers- for marking or labelling
 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
 Dirty Fridge- for preserving samples
 Spatula-for scraping and spreading of smears on a microscopic slide
 Microtome knives and Sharpener- sections tissues and sharpens microtome knives
 Conical flask- for storing reagents ready for use
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2.2.2. MATERIALS USED IN THE MORTUARY UNIT
 Scalpel and Blades- for making incisions
 Dissecting Forceps- for holding tissues
 Needle and Thread- for stitching tissues
 Surgical Gloves- for protecting the arm from biohazards
 Face mask and eyes goggle- for protecting the face and eyes
 Rubber Tubule and Cannula- for delivery or removal of fluids
 Boots- for protecting the leg and feet from biohazard
 Embalming Table or Trolley- where dead bodies are kept for embalmment
 Laboratory Coats and Aprons- for protection
 Embalming containers- contains embalming fluid
 Dyes- for dressing
 Cosmetics- for dressing
 Sanitizer
 Body bags
 Reagents: In Asokoro District Hospital, where I did my industrial training, the method of
embalmment done there is wet embalmment in which saturated salt solution is used.
Constituents of saturated salt solution;
 Isopropyl alcohol
 Glycerine
 Buffer formalin
 Liquefied phenol
 Water
17
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2.2.3. MATERIALS USED IN RADIOLOGY UNIT
 X-ray Machine- – used during plain radiography to produce images of structures within
the body
 Computed Tomography (CT) Machine: used during CT scan to visualise the interior of
the body in slices and produces axial images. It is also used for position emission
tomography (PET)-CT scan
 Ultrasound machine – used during ultrasonography and Doppler’s sonography.
 Magnetic resonance imaging (MRI) machine – used during magnetic resonance imaging
to excite protons that produce the record results. It can show particular tissues more
clearly than CT.
 Contrast dye – introduced into the body during contrast study.
 Ultrasound gel – used during ultrasonography to displace air and enhance the image
gotten from the ultrasound transducer
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2.3.

OTHER RELEVANTEXPERIENCES

Besides knowledge and skills acquired during the course of my six months industrial training, I
learnt other relevant things which in the real sense would help me boost my career as an
anatomist and in my day to day living. They include but not limited to the following:First and foremost, I learnt patient-doctor relationship which should be patient-centred, mutualparticipation characteristics rather than active-passive cooperation in terms of medical decision
making
Though haven been taught the theoretical aspect of embalming and tissue processing, I got to
appreciate the knowledge more when I started embalming receiving, and processing tissues
I have been enlightened and I have seen ways in which medical equipment and reagent should be
handled to attain effective result.
The programme has been highly enlightening, beneficial, interesting, and successful. The
objective of which the scheme was undergone was achieved.
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CHAPTER 3
3.0 WORK CARRIED OUT DURING THE SIWES PROGRAM
During the course of my six months industrial training, I worked in the Histopathology and
Radiology Units
I learnt the following;
 Patient-Doctor relationship
 How to receive and fix histological and cytological tissues
 The importance and necessity of fixation
 How to process, section and stain histological tissues
 How to process and stain cytological tissues
 Methods and techniques of embalmment
 How to carry out different body scan using X-ray
 The importance of contrast studies
3.1. THE DEPARTMENT OF HISTOPATHOLOGY
The department of morbid anatomy/histopathology in AsokoroDistrict Hospital has two basic
units. These units are:
 Histopathology unit
 Mortuary unit
I was exposed to the different works been carried out in these units. I would be giving a detailed
explanation below.
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3.1.1 HISTOPATHOLOGY
Histopathology is the department of clinical lab which deals with the study of different types of
tissues. It refers to the microscopic examination of tissue in order to study the manifestation of
disease. Histopathology uses both histology and cytology samples for diagnosis. I learnt it
provides diagnostic services for evaluation of biopsy specimens from humans as well as live
animals. This laboratory processes samples for diagnosis and also for research needs.
DEFINITION OF SOME TERMS
 Histology is the study of the microscopic structures of cells and tissues of plants and
animals
 Cytology is the microscopic examination of cells obtained from the body (as by
aspiration or scraping) especially for the diagnosis of abnormalities and malignancies
 Cytopathology is a branch of pathology that studies and diagnoses diseases on the
cellular level.
UNITS IN HISTOPATHOLOGY
 RECEPTION
 GROSSING
 MAIN LABORATORY
3.1.1.1RECEPTION UNIT
This is the unit where histopathological specimens requiring analysis are received.This unit plays
an important role in tissue processing. Specimen reception is the first point of contact with
histopathology department.If this unit is not properly organized, the integrity of the complete
23

analytical process is risked. Without precisely following the correct procedures in the sample
reception and processing stage, the traceability of the sample is not guaranteed, the quality of
results is not assured, and the health of both patient and staff members is risked. It should be kept
in mind that research has shown that most laboratory errors take place in the pre-analytical stage,
of which the sample reception is a central part. It is therefore crucial that all the procedures are
followed meticulously, and that all the controls are performed thoroughly and at all times.
SAMPLES RECEIVED IN THE HISTOPATHOLOGY LABORATORY
There are specifically two kinds of samples received in the histopathology laboratory. They
include histological and cytological specimens;
Histological specimens include;
 Larger specimens including whole organs or parts thereof, which are removed during
surgical operations. Example includes a uterus after a hysterectomy, the large bowel after
a colectomy or tonsils after a tonsillectomy
 Pieces of tissue rather than whole organs are removed as biopsies, which often require
smaller surgical procedures. Biopsies includes excision biopsies, core(breast) biopsies,
bone biopsies and incision biopsies
 Post-mortem specimen: comprises of tissues been removed from a dead body usually to
carry out series of investigation on the cause of death
CRITERIA FOR THE ACCEPTANCE OF SPECIMENS
Before specimens are accepted in the histopathology unit of Asokoro District Hospital
(ADH), the following are considered
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Identification and accompanying documentation which includes
 Name
 Age
 Sex
 Tribe
 Date received
 Referring hospital
 Nature of specimen
 Referring clinician
 Provisional diagnosis
 Brief clinical history(if there is any)
CRITERIA FOR THE REJECTION OF SPECIMENS (FOR BOTH HISTOLOGY AND
CYTOLOGY SPECIMEN)
 If the patient doesn’t have or didn’t come with a request form
 If vital details of the patient on the request form are not complete
 If the samples are unlabeled or incorrectly matched with the request form
 Incorrect storage and/or transport of samples is obvious e.g. incubated not refrigerated
 Specimens in syringes with needles attached cannot be accepted. Needles must be
removed and the syringe capped before delivery to the reception unit
REQUEST FORM
A histology request form must accompany all specimens. Request form should be legible and
completed using black/blue ballpoint pen. Non standard abbreviations or acronyms should be
25

avoided. Nothing is to be written or stamped in the ‘Lab Use Only’ box. This is to be done by the
medical laboratory scientist.
The following details are required:
 Specimen type, including site e.g. Left/right
 Where multiple biopsies are performed, these must be placed in separately identified
containers and labeled as such. Each biopsy must be identified on the request form as
Biopsy A, B, C etc. with specimen site
 Clinical details- results of relevant investigations in order to provide an adequate clinical
history. Any therapy, which may alter histological appearances, should be detailed on the
request form. For gynaecological specimens details of LMP (last menstrual period),
hormonal status etc. should be provided
 Request card and any other additional paperwork e.g. endoscopy reports must not be
placed within the biohazard bag along with the specimen to avoid spoilage should the
specimen leak.
PROCEDURE FOR RECEPTION OF SPECIMEN IN ASOKORODISTRICT
HOSPITAL
 Inspect specimen
 Ensure that the container and the specimen is in the ratio of >10-1.
 Replace the fixative with 10% formal saline (if necessary)
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FACTORS AFFECTING SAMPLE INTEGRITY
There are several factors that can influence the integrity of tissue samples. The preservation of
the specimen relies on good fixation. The following are endeavored to be observed;
 The use of correct fixative (10% formalin for tissue samples)
 The speed at which the tissue is placed in the formalin
 The volume of formalin used/container size
REGISTRATION AND DOCUMENTATION OF SAMPLES IN ASOKORODISTRICT
HOSPITAL
COSTING: in AsokoroDistrict Hospital, the patient’s request form is collected by the
receptionist and it is costed and written down on the request form. It is given back to the patient
to make payment at the hospital cashier.
REGISTRATION: after the patient must have made the payment, two receipts are issued by the
cashier to the patient to be brought back to the histopathology unit then registration commences.
Information of the patient in the request form is been documented in the
histopathology/cytopathology register. The information includes;
Date of sample, Receipt Number, Hospital Number or NHS number or other agreed unique
identifier. Patient’s full Name, Age, Sex, Tribe, Referring Hospital, Clinician name, Nature of
specimen, Provisional diagnosis
A patient register can be maintained either on paper or electronically. In AsokoroDistrict
Hospital, paper is been made use of. The specimens are accessioned by giving them a laboratory
number that will identify each specimen for each patient. The patient is then given one of the
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receipts been issued by the cashier with his/her laboratory number and histopathology telephone
number written on it. The second receipt is taken by the receptionist with the accessioned
laboratory number written on it and documented. The laboratory number accessioned to the
patient is also been written with a permanent marker boldly on the container which contains the
patient’s specimen and taken to the grossing bench. The laboratory number accessioned is also
written in the register containing the patient’s information. An example of a laboratory number
been used in AsokoroDistrict Hospital is H/300/17 OR CY/100/17. H stands for Histopathology,
300 means the number of specimen been collected 17 stands for the year the specimen is been
brought. After the registration is been completed, the patient is then told to call the department’s
telephone number after two weeks to check if the result is ready. For cytology samples, the
patient is been asked to call after a month to check if the result is ready.

3.1.2GROSSING UNIT
After registration and documentation of the specimens brought to the histopathology department
is been done, the specimens are kept in the grossing cupboard for some hours or days or weeks.
This is to enable the specimens get fixed, they are been brought out and arranged in the order of
their laboratory numbers. (N.B. only histology specimens are grossed). Grossing is the process
by which pathology specimens are inspected with the bare eye to obtain diagnostic information,
while being processed for microscopic examination. This is typically performed by the
pathologist. Grossing involves;
 Accurate naked eye description of intact specimen
 Correct method of sectioning
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 Gross examination of cut surface
 Selection of proper tissue blocks for microscopy
 Instructions for embedding and block making
GROSSING SPACE IN ASOKORO DISTRICT HOSPITAL (ADH)
It is an open space opposite the main laboratory well irradiated by light and properly ventilated.
There is a cupboard for specimen container, a large tiled table with sink for large specimens,
central table for multipurpose, and instruments or materials been used for grossing and they
include;
Surgical and latex gloves, Weighing balance, Cutting board, Ruler , Surgical blade, Scalpel,
Knives, Forceps, Tissue cassettes, Marking tapes, Filter paper, Eosin solution, Cotton wool, A
rubber bowl containing 10% formal saline
STEPS INVOLVED IN GROSSING OF TISSUES
 The specimens to be grossed are brought out the from the grossing cupboard in the
grossing space in AsokoroDistrict Hospital and placed on the tiled grossing table and
they are arranged in ascending order accordingly using their laboratory numbers
 The grossing materials are set on the grossing table, with two people asides the
pathologist present, one to take down what the pathologist observes macroscopically
about the specimen at the back of the patient’s request form which includes the
dimensions(in centimeters), weight, shape, consistency etc. the second person writes the
number of cassettes for the tissue.
 The pathologist does proper identification and orientation of the specimen
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 The pathologist places the specimen on a cutting board, he identifies all the anatomical
structures present, he also identifies the orientation markers on the specimen, he takes
measurements (length, breadth, height), the weight of the specimen is taken especially
parenchymatos organs, the pathologist then examines the external surface of the
specimen (all these information about the specimen is taken down by one person and it is
written on the patient’s request form)
 The specimen is then cut open(at intervals of 1cm thickness).
 The pathologist describes cut surface and identifies the pathologic process, if any
suspected lesion is present, it is measured and described with the colour and consistency
noted
 The tissue cassettes are been labeled according to the lab number and portions been cut
out from the specimen. Lie for example if the pathologist cuts 10 portions from a
particular tissue let’s say the specimen is labeled H/300/17, 10 different cassettes would
be used with the labels as thus; H/300/1/17, H/300/2/17, H/300/3/17 H/300/4/17, and it
continues up till the tenth one.
 Small portions are then cut from the organ or tissue and placed in cassettes that has been
labeled already and then put in 10% formalin. For Small fragments of tissues that cannot
be cut open, a filter paper is inserted into the cassette (for support) and a drop or two of
eosin is put (to make them more visible). This is to prevent tissue loss during further
processing
 All grossed specimen which are now placed in a container containing 10% formalin is
now taken to the main laboratory for processing. The document or file containing the
written records of the pathologist’s findings,(usually written at the back of the patients
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request form) is taken to the main laboratory too because these records are also included
in the final pathology report.
SIGNIFICANCE: Helps to examine pathology specimens with bare eye to obtain diagnostic
information prior to fixation

3.1.3MAIN LABORATORY SECTION
This is a section in the histopathology department where already grossed tissues are processed
this involves fixation, dehydration, clearing, infiltration, embedding, sectioning, dewaxing,
staining and mounting on glass slides ( for histology specimen) fixing, processing and mounting
of cytology specimens is carried out in this unit. Prior to these, there are subsections in the
mainlaboratory into six (6) subsections. They are;
 Tissue Processing Bench
 Embedding Bench
 Sectioning (Microtome) Bench
 Staining Bench
 Cytology Bench
3.1.3.1 FIXATION
This is the complex series of chemical events to preserve the basic shape and structure of the
tissue in such a manner that subsequent examination may be made to determine the
microanatomy and allow localization of its various chemical constituents
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The purpose of fixation is to preserve tissues permanently in life-like state as possible thereby
preventing autolysis and putrefaction.
Once a tissue or organ is harvested from the parent body, the next step taken is fixation. The
nature, kind and size of the tissue to be fixed will determine the following;
 The Fixative to be used
 Volume of fixative to be used
 Method of fixation to be carried out
PROCESSES TISSUES UNDERGO BEFORE FIXATION (SEVERAL CHANGES
TISSUE UNDERGO WHEN CUT-OFF FROM THE BODY)
SHRINKAGE: The cells will show abnormal sizes and shapes. Shrinkage occurs due to loss of
water.
OSMOTIC CHANGES:If the tissue is left in a fluid, the osmotic change could either cause a
swelling change depending on the osmotic pressure of the fluid.
PUTREFACTION/POST-MORTEM DEFECT: This is the breaking down of a body post
mortem (after death). It is the decomposition of organic matter especially the typically anaerobic
splitting of proteins and the eventual cohesiveness between tissues, and the liquefaction of most
organs caused by bacteria and fungi with the formation of foul-smelling incompletely oxidized
products which causes the release of gasses that infiltrate the body and leads to the deterioration
of tissues and organs
AUTOLYSIS/PERMEABILITY CHANGES: Permeability changes occur due to lack of
oxygen, lysosomes diffuse and cut through their membranes and digests the cells.
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Therefore Autolysis is the destruction or breakdown of all or part of a cell or tissue of an
organism by the action of substances such as self-produced enzymes, as after death or in some
diseases. These lysosomes contain enzymes like sulphatases, proteinases, carboxypeptidases,
aminopeptidases. They degrade cells by hydraulic actions
AIMS OF FIXATION
 To maintain the architecture of the tissue.
 To prevent shrinkage.
 To prevent putrefaction/ post-mortem effect.
 To prevent autolysis/permeability changes.
 For protein stabilization.
 Fixation hardens tissues, thereby facilitating tissue processing

METHODS OF FIXATION: It can be classified into two;
PHYSICAL METHOD
This is an alternate approach to prepare samples for staining, and the specific method depends on
the sample source and the stability of the target antigen. Physical methods include:
 FREEZING: tissues that are too delicate for the rigorous processing involved with
paraffin removal and antigen retrieval are first embedded in a cryoprotective embedding
medium such as optimal cutting temperature(OCT) compound, and then snap-frozen and
stored in liquid nitrogen until they are sectioned in a freezing microtome or cryostat and
sections are fixed in one of the following fixatives;
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Absolute acetone for 10-15 seconds



95% ethanol for 10-15 seconds



Absolute acetone 10 seconds followed by 95% ethanol for 10 seconds

 DRYING: blood smears are usually fixed by drying, which removes the liquid from the
sample and fixes the cell to the slide.
 HEAT FIXATION: after a smear has dried at room temperature, the slide is gripped by
tongs or a clothespin and passed through the flame of a Bunsen burner several times to
heat-kill and adhere the organism to the slide. It generally preserves overall morphology
but not internal structures. It prevents autolysis by denaturing the proteolytic enzyme. It
cannot be seen in stains.
CHEMICAL METHODS
This is the use of chemicals (fixatives) to fix a specimen. Chemical methods include;
 IMMERSION/IN VITRO FIXATION: samples are immersed in fixative which then
diffuses into and through the tissue or cell sample therefore the size and density as well as
the type of fixative to be used must be considered. The specimen is immersed in fixative
of volume at a minimum of 20 times greater than the volume of the tissue to be fixed.
Examples of such chemical fixative include; Methanol, Ethanol, Picric acid,
Formaldehyde (10% formal saline), Mercuric chloride, Potassium dichromate etc.
 PERFUSION/IN VIVO FIXATION: this is the fixation via blood flow. The fixative is
injected into the heart with the injection volume matching cardiac output. The fixative
spreads through the entire body, and the tissue doesn’t die until it is fixed. This has the
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advantage of preserving perfect morphology, but the disadvantages are that the subject
dies and the cost of volume of fixative needed for larger organisms is high.
 PERFUSION-IMMERSION: immersion is often combined with perfusion to ensure
thorough fixation throughout the tissue.
SOME ORGANS/SPECIMEN AND THEIR METHODS OF FIXATION
 SOLID ORGAN: slices are cut as necessary as but not thicker than 5 mm. e.g. of solid
organs are lung, heart, liver etc. they are sliced and immersed into fixative. Perfusion
method could also be done before immersion.
 HOLLOW ORGAN: they are either open or filled with fixative or packed lightly with
cotton wool soaked in fixative. e.g. of hollow organs are intestine, stomach etc.
immersion method
 BRAIN TISSUE: Both perfusion and immersion is done. Fixative is passed through the
basilar artery (perfusion method) to all parts of the brain. After perfusion, a rope is tied to
the basilar artery and the brain is suspended (immersed) in fixative.
FACTORS THAT AFFECT FIXATION
 TEMPERATURE: increasing the temperature of fixation will increase the rate of
diffusion of the fixative into the tissue and speed up the rate of chemical reaction between
the fixative and tissue elements. It can also potentially increase the rate of tissue
degeneration in unfixed areas of the specimen. Hot formalin will fix tissues faster, but
care should be ensured not to fry the tissues.
 TIME: the optimal time for fixation will vary between fixatives. For fixation to occur,
the fixation has to penetrate, by diffusion, to the centre of the specimen and then
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sufficient time has to be allowed for the reactions of fixation to occur. Although “over
fixation” can be detrimental, under-fixation has recently been appreciated as a significant
problem and may be responsible for inappropriate results for some analysis or attempt.
 PENETRATION RATE: the penetration rate of a fixing agent depends on its diffusion
characteristics and varies from agent to agent. Therefore specimen dimensions are
important. A specimen should not be more than 4 mm thick.
 VOLUME RATIO: it is important to have an excess volume of fixative in relation to the
total volume of tissues because with additive fixatives, the effective concentration of
reagent is depleted as fixation proceeds and in a small total volume, this could have an
effect on fixation quality. The fixative to the tissue should be in the ratio of >10:1
 pH AND BUFFERS: 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.
 CONCENTRATION: The concentration of a fixative should be at the lowest possible
level, because very high concentration may adversely affect the tissues and produce
artifact similar to excessive heat. Formalin is best at 10%
FIXATIVE
This is an agent used in preserving a histologic or pathologic specimen so as to maintain the
normal structure of its constituent element. It can also be defined as a chemical structure used to
preserve or stabilize pathologic or biological material prior to microscopy or other examination.
NOTE: the fixative should be 15-20 times more in volume than the specimen
IDEAL FIXATIVES;
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 Prevents autolysis and bacterial decomposition
 Preserve tissues in their natural state and fix all components
 Make cellular components insoluble in liquids encountered in tissue processing
 Preserve tissue volume
 Penetrates the tissue evenly and rapidly
 Aids optical differentiation of cells and tissue constituents by altering their refractive
indices in varying degrees
 Hardens tissue and renders it insensitive to subsequent treatment(e.g. against harmful
effects of dehydration and embedding)
 Avoid excessive hardness of fixed tissues
 Enhance staining of tissues
 Is non-toxic and non-allergic
 Is simple to prepare and economical to use
CLASSIFICATION OF FIXATIVES
 SIMPLE FIXATIVES: can be subdivided into the following
 Aldehyde; e.g. formaldehyde, Gluteraldehyde, Acrolein, Glyoxal
 Oxidizing Agents; e.g. Osmium tetroxide, Pot. Permanganate, Pot.dichromate
 Protein- Denaturing Agent or Coagulant; e.g. Acetic acid, Methyl alcohol, Ethyl
alcohol
 Others; e.g. Picric acid, Mercuric chloride, Non-aldehyde containing fixative
 COMPOUND FIXATIVES: these are fixatives in which more than one chemical is
used. It is further divided into 3 groups;

37

 Micro anatomical Fixatives; these are used to preserve the anatomy of the tissue
e.g. Formal Saline, Neutral buffer Formalin, Zenker’s fluid, Bouin’s fluid
 Cytological Fixatives; These are used to fix intracellular structures It is
subdivided into 2


Nuclear Fixatives; These fixatives fix nucleus sometimes at the detriment
of the cytoplasm e.g.Cornoy’s fluid, Flemming’s fluid



Cytoplasmic Fixatives; These fixatives fix the cytoplasm sometimes at the
detriment of the nucleus e.g. Champy’s fluid, Muller’s fluid, Regaud’s
fluid

 Histochemical Fixatives; these are used to demonstrate the chemical constituents
of the cell e.g., Cold acetone, Absolute alcohol, formal saline
The most commonly used fixative is formalin. It is prepared by mixing 40% formaldehyde gas in
100 w/v of distilled water. The resultant mixture is 100% formalin. Routinely, 10% formalin is
used which is prepared by mixing 10 ml of 100% formalin in 90 ml of distilled water. 10%
formal saline is ideal for fixation of brain.
POST FIXATION TREATMENTS
DECALCIFICATION
It is the process of removal of the calcium salts from the specimen (bone specimen)
The various agents used for decalcifying are Nitric acid, Hydrochloric acid, Formic acid, Picric
acid, Acetic acid, Citric acid
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3.1.3.2 TISSUE PROCESSING
This is designed to remove all extractible water from tissue, replacing it with support medium
that provide sufficient rigidity to enable sectioning of the tissue without damage or distortion.

AIM/IMPORTANCE OF TISSUE PROCESSING
A fixed tissue can’t be sectioned in a microtome because the tissue so flexible and a nice
ribbon/cut section can’t be gotten from it. Tissue processing is important in the histopathology
laboratory because the steps involved prepares the tissue for fine sectioning through the removal
of water, increasing the refractive index and as well giving the tissue an internal consistency.
SAMPLES THAT UNDERGO TISSUE PROCESSING
All histopathology samples undergo tissue processing. These tissues are either biopsy tissues
(from a living body) or post mortem tissues (from dead body).
FACTORS AFFECTING RATE OF PROCESSING;
 Agitation
 Heat
 Viscosity
 Pressure
STAGES OF TISSUE PROCESSING: The three main stages of tissue processing are;
 Dehydration
 Clearing
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 Infiltration
 Embedding
DEHYDRATION:Dehydration is the process in which the water content contained in the
interstitial spaces of the tissue to be processed is completely reduced or removed by passing the
tissue through increasing concentrations of dehydrating agents. In AsokoroDistrict Hospital,
these processes are carried out automatically using the Automated Tissue Processor by
immersing and passing the tissues through 5 separate jars of increasing concentrations of
dehydrating agents.
The various dehydrating agents are;
 Ethyl alcohol
 Acetone
 Isopropyl alcohol
 Dioxane
The dehydrating agent used in Asokoro District Hospital (ADH) is alcohol (70%, 75%, 95%,
absolute, absolute).
Dehydration is done so that the wax i.e. paraffin wax which is used for impregnation can be
easily miscible as it is immiscible with water (hydrophobic).
CLEARING
This could also be called dealcoholizationthis is the next step after dehydration. It is the process
of removing absolute alcohol from the interstitial spaces of tissues and replacing it with a solvent
or an agent which is miscible with absolute alcohol and paraffin wax. In AsokoroDistrict
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Hospital, using the Automated Tissue Processor, the tissues are automatically passed through
three jars of clearing agent. Clearing agents act as an intermediary between dehydration and
infiltration solution. They should be totally miscible with both the dehydrating fluid and the
infiltration medium.
Choice of a clearing agent depends upon the following;
 Rapid penetration of tissue
 Speedy removal of dehydrating agent
 Easy removal by melted paraffin wax
 Minimal tissue damage
 Safety factors (low toxicity, low flammability)
 Cost and convenience
In AsokoroDistrict Hospital, the clearing agent and most commonly used agent is Xylene, this is
because it has the ability to increase the refractive index of the tissue making the tissue
transparent or clear.
Other clearing agents include;
 Cedar wood oil
 Benzene
 Chloroform
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IMPREGNATION
It could also be referred to as infiltration this is the next step after clearing. The interstitial spaces
of the tissues at this stage are infiltrated with wax which displaces the xylene. This increases the
optical differentiation and hardens tissue and also helps in easy sectioning if the tissue.
The various waxes which are been used are;
Paraffin wax, Paraplast, Paraplast plus, Gelatin, Cellodin
But the wax been used in Asokoro District Hospital and the most commonly used wax is paraffin
wax. The tissues are been passed automatically through two jars of molten paraffin wax in the
automated tissue processor.
NOTE: The tissue(s) remains in the cassette throughout these steps. And they are automatically
carried out with the aid of the Automated Tissue Processor
SIDE EFFECTS OF IMPROPERLY PROCESSED TISSUES
A tissue that is not properly processed, pose challenges in the course of bringing the tissue to its
final point of microscopy. Among these challenges encountered are;
 Tissues bounces out of paraffin wax/ block during sectioning and this can be as a result of
poor dehydration
 Tissue looks greasy and this can be as a result of reagents been saturated with water or
paraffin wax saturated with xylene
 Cut sectioned tissue separates rapidly on floating in water bath, probably due to under
processed tissues
 Tissues not adhering to the slides can be as a result of poor dehydration
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 Presence of uneven nuclear staining and blue blobs lacking distinct chromatin patterns on
H&E staining.
3.1.3.3 EMBEDDING BENCH
Embedding is the process by which impregnated tissues are oriented in the desired direction and
are surrounded by a medium such as agar, gelatin, or wax which when solidified into a firm
block, will provide sufficient external support and will provide elasticity and resist distortion
during sectioning.
Orientation of tissue in the block;
Correct orientation of tissue in a mould is the most important step in embedding. Incorrect
placement of tissues may result in diagnostically important tissue elements being missed or
damaged during microtomy
 Elongate tissues are placed diagonally across the block
 Tubular and walled specimens such as cysts and gastrointestinal tissues are embedded so
as to provide transverse sections showing all tissue layer
 Tissues with an epithelial surface such as skin, are embedded to provide sections in a
plane at right angles to the surface (hairy or keratinized epithelial are oriented to face the
knife diagonally)
 Multiple tissues pieces are aligned across the long axis of the mould, and not placed at
random
Materials used for embedding incudes; embedding mould, Bunsen burner, tripod stand, forceps,
paraffin wax, a bowl containing room. Temp. Water, knives, gauze, cassettes, processed tissues
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PROCEDURE FOR EMBEDDING TISSUES IN ASOKORODISTRICT HOSPITAL;
 The embedding medium used in AsokoroDistrict Hospital is paraffin wax. Paraffin wax
is put into the embedding machine. A typical wax has a melting point of about 60%
Celsius and solidifies at about 20% Celsius. After the wax is put into the embedding
machine, it is set to 600 Celsius. This is to enable the wax melt.
 Arrange the tissue cassettes and embedding moulds on the hot plate of the embedding
machine, open the lids of the cassettes carefully (tissues often stick to them)
 dispense paraffin wax into the embedding mould, using a forceps, pick up the paraffin
infiltrated tissue from the cassette, flame the tissue, this is to remove the wax on the
sample, using the warm forceps, Bury the tissue samples inside embedding mould
containing molten paraffin wax quickly and align the tissue correctly before the wax
starts to solidify
 After burying and aligning the tissues in the mould, using the forceps, pick up the tissue
cassette which the tissue was removed from, and press it down against the embedding
mould, and then top up wax.
 Once the top of the wax has solidified, gently, lift the mould carefully, and place it in
room temp. Water to speed up the solidification process. Leave in water for about
10minutes.
BLOCKING OUT: After embedding, the tissues which are still in the embedding moulds are
arranged in a way that enough spaces are available between each tissue in an ice tray, and they
are put in the dirty fridge to block out. The tissues are left in the dirty fridge for a few minutes.
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PAIRING: After few minutes, it is brought out from the dirty fridge, the embedding mould is
been separated from the tissue blocks, after that, a wax block is obtained. The tissues are been
paired (removal of excess wax from the sides of the tissue using a knife) this is done so that the
tissue blocks fit into the clamp of the microtome. After pairing, they are arranged back in the ice
tray and put back in the dirty fridge.
3.1.3.4 SECTIONING (MICROTOMY) BENCH
This is the procedure in which the blocks which have been prepared are cut or sectioned and thin
ribbons or strips of varying thickness are prepared. The instrument by which this is done is called
a Microtome.
TYPES OF MICROTOME
 Sliding Microtome
 Rotary Microtome
 Rocking Microtome
 Freezing Microtome
 Base sledge Microtome
 Ultra Microtome
The microtome used in ADH is the most commonly used microtome known as Rotary
Microtome. It is also known as Minnot’s Rotary Microtome. In this, the block holder moves up
and down while the knife remains fixed. It is suitable for cutting of small tissues and serial
sections can be taken on it.
TRIMMING: After a few minutes, the ice tray containing the tissue blocks is brought out. They
are trimmed (this is done so as to expose the surface of the tissue to be sectioned). After all the
tissue blocks has been trimmed, they are arranged back in the ice tray according to their
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identification number and put back in the dirty fridge for some minutes in preparation for
sectioning.
Materials used in microtomy; Water bath, wax blocks embedded with tissues, rotatory
microtome, microtome blade, 20% alcohol, clean microscopic slide already labelled, slide racks,
forceps, brushes, ice tray, hot plate.
PROCEDURE FOR SECTIONING IN ASOKORODISTRICT HOSPITAL
 Set the water bath to reach 48 4 degrees Celsius before sectioning to heat water. This is
used to float the tissue section prior to picking with a slide
 Arrange the microscopic slides on the slide rack. put 20% alcohol on each of the
microscopic slide which is already labelled using pencil
 The ice tray containing the tissue blocks is brought out from the dirty fridge. It is placed
beside the microtome and the tissue blocks are been picked one after the other from the
ice tray (all are not immediately removed from the ice tray because it facilitates fast
sectioning. This renders the block sufficiently hard for thin sectioning)
 Place a new fresh disposable blade on the rotary microtome and lock it in place and make
sure blade guards are closed. Lock microtome handle when not in use
 Place the wax block in the block holder of the microtome such that the exposed portion of
the tissue faces outwards
 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 (TRIMMING)
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 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
 With much care, pick up sections of thin ribbons using a forceps and place it on the
microscopic slide containing 20% of alcohol before transferring the sectioned tissue into
a water bath (this is to increase the surface tension of the water and enhance proper
stretching of the tissue.)
 Allow the section to remain on a water bath until it has spread sufficiently (FLOATING).
The inside of the water bath is usually black. This is so as to see the floated sectioned
tissue clearly
 Pick the sectioned tissue with the plain side of the microscopic slide
 Place the microscopic slide containing the sectioned tissue parallel on the slide rack. This
is done so as to remove excess water on the sectioned tissue
 After floating, the microscopic slides containing the sectioned tissue are arranged on a
hot plate with a temperature above the melting point of wax for about 20 minutes (so the
wax just starts to melt) to bond the tissue to the glass and also to dry some of the
moisture. (DEWAXING)
 After that, the paraffin wax on the microscopic slides containing the dewaxed sections of
the tissues are then cleared or removed using xylene
 The microscopic slides are then arranged on a staining rack for staining.
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3.1.3.5 STAINING BENCH
Staining is the application of soluble dye so as to highlight the important features of the tissue as
well as to enhance the tissue contrast.
HEMATOXYLIN AND EOSIN (H & E)
H & E is a charge-based, general purpose stain.
Hematoxylin is a basic dye that is commonly used in this process. It stains nucleic acids in the
nucleus (chromatin and nucleolus) and cytoplasm (ribosomes) giving it a bluish colour. The
active staining component of hematoxylin is hematin. Hematoxylin is filtered every day in ADH
with filter paper (this is to avoid staining artifacts).
Eosin is an acid aniline dye which stains the more basic proteins and other materials pink or red.
It is thus mainly a cytoplasmic stain.
HAEMATOXYLIN STAIN CONSTITUENTS:
 Hematoxylin

2.5 g

 Absolute alcohol

250 ml

 Potassium alum

50 g

 Mercuric chloride

1.25 g

 Distilled water

500ml

 Glacial acetic alcohol 20ml
EOSINSTAINCONSTITUENTS:
 Eosin

10g

 Distilled water 1000ml
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PROCEDURE FOR STAINING IN ASOKORODISTRICT HOSPITAL:
 Take slide(s) in slide rack into xylene to deparaffinise for about 15 minutes.
 Rinse in descending grades of alcohol;
 Rinse in absolute alcohol
 Take to 90% alcohol for at most two minutes
 Take to 70% alcohol for at most a minute.
 Take to 50% alcohol for at most a minute.
 Rinse with distilled water or running tap water.
 Take into hematoxylin for about ten minutes. The time duration for this varies depending
on the strength of the hematoxylin
 Rinse in running tap or distilled water
 Differentiate in acid alcohol to wash off the hematoxylin from the cytoplasm
 Take to eosin for about 3 minutes
 Rinse in distilled water
 Place the microscopic slides on a board and leave overnight to dry.
The only problem encountered during staining could be either over staining or under staining
which could cause a visual impairment of cytoplasm and cellular components of the cell and
also, if the tissue is not well cleared with xylene, staining will be altered.
Causes of poor quality staining
 Poor or inadequate fixation of tissues.
 Over or under-ripened hematoxylin.
 Over used or worked out formalin
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 Over or under differentiation of hematoxylin.
 Insufficient bluing following differentiation.
 Failure to wash bluing agent out before counter staining.
 Insufficient dehydration and clearing of sections.
 Contamination of stains.
MOUNTING AND COVER-SLIPPING
Mounting is the process of using a mountant to preserve the stained section for light microscopy.
It is mounted on a clear glass slide, and covered with a thin glass coverslip. The slide and the
coverslip must be free of optical distortions, to avoid viewing artifacts. A mounting medium is
used to adhere the coverslip to the microscopic slide. The main purpose of mounting slides is to
physically protect the specimen, slide and coverslip together with a clear duration film. The
mountant used in AsokoroDistrict Hospital is DPX (DistreneDibutyl phthalate Xylene).
After mounting the microscopic slides, they are placed on a white board and its left to dry up
overnight. The next day, the microscopic slides are relabeled respectively using the adhesive
labels
PASSING OF SLIDES: After the slides are been labeled, they are arranged in the slide jackets
serially together with their request forms and are forwarded to the pathologist to be read. The
following are taken note of in the collection book;
Date received, Date inspected, Date grossed, Number of blocks, Date passed
FILING OF SLIDES: After the slides are been read by the pathologist, they are arranged
serially in the file cabinet according to the hospital number.
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3.1.3.6 CYTOLOGY BENCH
Cytology is the study of the structure and function of cells. The examination of cells under a
microscope is used in the diagnosis of various diseases. This has to do with samples that are not
solid tissues. It involves the collection of cytological samples, processing and staining it, thereby
getting it ready for microscopy. The cytopathologic tests are sometimes called smear tests
because the samples may be smeared across a microscopic glass slide for subsequent staining
and microscopic examination. However, cytology samples may be prepared in other ways,
including cytocentrifugation.It involves the following procedure;
 Collection of the sample
 Fixing
 Smear processing/staining.
The samples received should have a request form that lists the patient's information and history
along with the description of site of origin (this is usually for Fine Needle Aspiration Cytology).
The samples are given numbers that will help to identify each sample for each patient.
CYTOLOGY SAMPLE COLLECTION
In AsokoroDistrict Hospital, mostly, samples been collected are mostly Pap smear and Fine
Needle Aspiration Cytology. Generally, there are two methods of collecting cells for
cythopathologic analysis. They include;
EXFOLIATIVE CYTOLOGY
In this method, cells are collected from the body after they have been either spontaneously shed
by the body (spontaneous exfoliation) or manually scraped/brushed off a surface in the body
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(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.
PAPANICOLAU SMEAR
Papanicolau smear also called Pap test or Pap smear is a simple, quick an essentially painless
screening procedure for cervical cancer. It tests for the presence of precancerous or cancerous
cells on the cervix. The cervix is the opening of the uterus. In AsokoroDistrict Hospital, Pap
smears are usually scheduled or booked for every Wednesday by 10 am.
NOTE; cervical cancer screening is recommended every three years for women aged 21-65.
Materials needed for the collection of Pap smear; Disposable speculum, disposable wooden
spatula, coupling jar containing 95% alcohol, microscopic slides, examination table, pencil,
cotton wool, waste bin, antiseptic

PROCEDURE FOR COLLECTION OF PAP SMEAR
 The patient lies on her back on an examination table with her legs spread and feet resting
in support.
 The doctor (mostly female) then examines the outside of the patient’s genital and rectal
areas, including the urethra (the opening where urine leaves the body), to assure that they
look normal

52

 The doctor gently then inserts a disposable speculum into the vaginal area (the birth
canal). (A speculum is an instrument that keeps the vaginal wall open and provides
access to the cervix to be viewed and examined)
 A disposable wooden spatula is then inserted into the opening (OS) of the cervix and a
small sample of cells is scraped from the cervix
 A second sample is also collected on the surface of the cervix as part of the pap smear
 Using the spatula, the fluid is rubbed on two separate labeled microscopic slides (one
from the OS of the cervix, the other from the surface of the cervix). They are quickly put
in a coupling jar containing 95% alcohol.
 This is done for each patient. After each patient, the examination table is cleaned by
using a cotton wool dipped in antiseptic.
INTERVENTION CYTOLOGY
In interventional cytology, the pathologist intervenes into the body for sample collection (a
sterile needle attached to a syringe is used to collect cells from lesions, tumors or growths). It
involves Fine Needle Aspiration Biopsies (FNAB) or Fine Needle Aspiration Cytology (FNAC)

FINE-NEEDLE ASPIRATION
This involves the use of a needle attached to a syringe to collect cells from leisions or masses in
various body organs by microcoring, 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 of superficial regions like the neck, thyroid or breast.
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STEPS TO BE FOLLOWED BEFORE PERFORMING THE ASPIRATION
 Relevant history and clinical details, radiological findings, provisional diagnosis etc.
must be entered in the request form. Site of FNAC must be clearly stated.
 Lesion to be aspirated is palpated by the pathologist and its suitability for aspiration
assessed. The appropriate needle is selected accordingly.
 The procedure must be clearly explained to the patient and consent and co-operation
ensured (the patient is asked to remain still and not to cough, talk, swallow or make a
sound during the procedure). Patient may be anxious which needs to be allayed. Ignoring
this simple but crucial step can result in failure.
 Before starting the procedure, ensure that all the required equipment, instruments and
supplies are available.
 All universal precautions should be followed during the procedure.
MATERIALS NEEDED:
Glass microscope slides, coupling jar containing 95% alcohol, Syringes, Needles, Pencil for
marking, Gloves, Cotton wool, Alcohol or Methylated spirit

PROCEDURE FOR FINE NEEDLE ASPIRATION CYTOLOGY:
 FNAC is usually carried out with the patient lying supine on an examination couch
(Breast FNAC) or in a sitting position (Thyroid FNAC)
 Localise the mass cleanse firmly with an antiseptic (alcohol swab) as used for routine
injection.
 Local anaesthetic (medicine to numb the area) may or may not be used.
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 Apprehensive patients must be reassured about the procedure.
 Label two slides for each sample with the patient's name.
 Introduce the needle into the mass. Create negative pressure and maintain.
 Sample area vigorously on several planes, maintaining the negative pressure
 Release the plunger on syringe to equalize pressure and withdraw the needle from the
mass.
 Place a small drop of the aspirated sample onto a glass slide.
 Place a second glass slide on the top of the drop of aspirated material and smear the slides
against each other. Avoid excessive pressure when preparing the smears to prevent cell
distortion and crush artefact
FIXATION: After the sample is collected, it is used to make a thin smear on a glass slide and
fixed in a coupling jar containing 95% alcohol for about 30-60 minutes before processing and
subsequent staining.
SMEAR PROCESSING/STAINING
 The sample is left in a Coupling jar containing 95% alcohol for thirty (30) minutes to one
(1) hour after collection.
 Remove slides from Coupling jar and place in a staining rack.
 Hydration: This involves passing the slides through descending grades of alcohol (95% 90% - 70%). Each is left for about two minutes to hydrate
 Rinse in scot tap water
 Dip in haematoxylin stain for three (3) to five (5) minutes.
 Rinse in scot tap water to wash the stain from the cytoplasm.
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Note: Haematoxylin (basic stain) stain nucleus blue.Eosin (acidic stain) stain cytoplasm
red
 Dip in Acid alcohol (1% HCl) three times to wash off the stain entirely from the
cytoplasm. It should not stay long in the acid alcohol because it can denature the whole
cell.
 Dip in Eosin stain for thirty minutes to stain the cytoplasm
 Rinse in scot tap water
 Dehydrate the sample by passing it through ascending grades of alcohol (70% - 90% absolute) for two minutes each
 Dry in air (at room temperature).
 Rinse in a clearing solution (Xylene) which helps for a better optical differentiation. The
clearing solution should be colourless and its refractive index should be close to that of
the cover slip, slides and mounting medium. Slides should remain in the clearing agent
until cover slipping is performed.
 Gauze is used to clean the back of the microscopic slide (cotton wool is not used because
it leaves some particles on the slide).
 Mounting is done using DPXmountant and coverslip.
 the cover slip is pressed down to remove air-bubbles trapped inside to prevent
misinterpretation of result while viewing with the aid of a microscope
 the mounting medium is allowed to dry before the slides are been passed to the
pathologist(this is to reduce movement of cellular material during the slide examination)
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3.1.2 MORBID UNITS
Morgue is a place used for the storage of human corpses awaiting identification or removal for
autopsy or disposal by burial, cremation (burning) or other method.
In this section, I learnt embalming techniques.
3.1.2.1 EMBALMMENT: is the art and science of disinfecting, preserving and restoring a
deceased body to a more life-like appearance as possible with preservatives (chemicals) thereby
preventing the body from decomposing. Embalming a body ensures better presentation of the
deceased for viewing by friends and relatives during funerals. It also helps to keep the deceased
suitable for medical or scientific purposes.

AIMS OF EMBALMMENT:
 Disinfection; while some pathogens die soon after the death of the host, it is also true that
many dangerous organisms have the ability to survive for long periods of time in dead
tissue.
 Preservation; the prevention of putrefaction and decomposition allows the disposition of
the remains by burial, cremation, or entombment to take place without the odours or other
unpleasantness that would accompany an uncared for remains.
 Restoration; returning the body to a life-like appearance has received many critics, but
the custom of viewing the body after death in a state of rest remains a practice of proven
psychological worth.
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METHODS OF EMBALMING
 INJECTION (Intramuscular): This method is carried out with a syringe and needle.
Embalming fluid is injected in various parts of the body (skin, muscles, tissues, orifices).
This method does not reach the organs; it only reaches tissues close to the skin.
 IMMERSION: This method involves submerging the body into a pool of embalming
fluid. But it embalms mostly the surface and not the internal organs because only limited
fluid enters through the skin and orifices.
 REFRIGERATION: It is practically not an embalming technique because no
embalming fluid is used. But it is a technique of preservation and can be used to
supplement other methods or techniques.
 INFUSION:is the gravity-flow method used for arterial embalming or by pressure using
embalming machines.This is the most commonly used method of embalming. This is the
technique used in AsokoroDistrict Hospital.
EMBALMING FLUID
Embalming chemicals are a variety of preservatives, sanitizing and disinfectant agents, and
additives used in modern embalming to temporarily prevent decomposition and restore a natural
appearance for viewing a body after death. A mixture of these chemicals is known as embalming
fluid and is used to preserve cadavers, sometimes only until funeral, other times indefinitely.
Embalming fluid contains a mixture of Aldehydes (formaladehyde, gluteraldehyde), alcohol
(methanol, ethanol) or in some cases phenol which are then diluted to gain the final index of the
arterial solution. The most important chemical, the arterial fluid is made up of preservatives,
germicides, anticoagulants, dyes and perfume.
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The four basic types of embalming fluids are;


Arterial fluids



Cavity fluids



Accessory fluids



Autopsy chemicals

FACTORS AFFECTING THE STABILITY OF EMBALMING FLUIDS
 TEMPERATURE: Extremes in temperature have a detrimental effect on the shelf life of
embalming fluids. 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 colour 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
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ARTERIES USED FOR EMBALMMENT
 Common carotid artery
 Femoral artery
 Brachial artery
Preferably the femoral artery is used because;
 It is a large artery
 Circulation through it could reach to all parts of the body quick
 Easily covered with cloth during funeral or religious activities
3.1.2.2 EMBALMING TECHNIQUE
The modern practice of embalming utilizes “Arterial embalming” technique. Arterial embalming
consists of the passing of embalming fluid in to the arterial system of the cadaver
MATERIALS USED: Embalming fluids, Scalpel and blade, Forceps, Needle, Thread, cotton
wool, Rubber Tubule or Cannula, Long hand gloves, Face masks, Cotton wool, Light,
Embalming stand and container and reagent bottles
PRE-EMBALMMENT
 When a deceased is received in the mortuary, the body must be received together with the
death certificate issued by a Medical doctor. This is to show that both the clinical and
anatomical signs of death were confirmed by the doctor and an authorization from the
family will be given to the mortician to embalm the body.
 Embalming fee would be paid to the hospital cashier by the family of the deceased and a
receipt issued would be brought back to the morgue. The details of the deceased would be
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taken down in the mortuary roaster. An embalming report will be filled containing the
body's personal items, details any discolorations, cuts, bruises, etc. on the body;
 The deceased is striped of his/her clothing and any other personal belongings, then
him/her is washed and cleaned with disinfectant before been covered with a piece of cloth
or wrapper.
 A strong disinfectant is used to clean the skin, eyes, mouth and other orifices. Rigor
mortis is then reduced by moving the limbs and head about and massaging the muscles
(If the deceased is a man, shaving is done at this point).
 The body is now set in anatomical position with both hands turned downwards. The
external genitalia area is covered with a piece of cloth or towel. The breast is arranged
and clamped to enable easy dressing for burial or cremation
 The nasal and buccal cavities are now filled with cotton wool to prevent any leakage
during or after embalming. This is done to retain all embalming chemicals and fluid for
better fixation.

PROCEDURE FOR EMBALMING (INFUSION) IN ASOKORODISTRICT HOSPITAL
In AsokoroDistrict Hospital, where I did my industrial training, there is no embalming machine
which uses a pump-pressure method to transport the embalming fluid into the body. Therefore,
infusion by gravity is used in place of embalming machine which involves using an over-head
reservoir or formalin stand in which gravitational pressure helps in the flow of the fluid into the
body of the deceased.
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 Arterial embalming begins by selecting an artery to inject the fluid into and a vein to
drain away blood but in AsokoroDistrict Hospital, we don’t drain blood. The most
commonly used artery is the femoral artery because it is easily located unlike other
arteries and it is situated superficially. The anterior compartment of the thigh closer to the
inguinal region (the femoral triangle). The disadvantage of the femoral artery is that the
vessel is deep in obese cases, making it difficult to locate and difficult to raise.
 An incision is made on the region of femoral triangle with a surgical blade of about 5cm
in length. The cut must be deep enough to expose the contents in the femoral triangle.
 The femoral artery is exposed properly and the artery is raised above the skin surface
with aneurism hooks. One end of the femoral artery is tied with a black thread (This is
done to avoid leakage or release of the fluid)
 A slight cut is made on the femoral artery. This is done carefully so as not to cut the
artery into two. Acannula (connected to an embalming fluid tank or formalin stand) is
then inserted through the slight cut into the body towards the direction of the heart.
 Before the embalming fluid is infused, air is removed from the connecting tube to avoid
any possible airlocks produced by the vessels of the deceased body during the infusion of
the fluid.
 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.
 When all the preparatory procedures is been completed, the pepcock is turned on to allow
the embalming fluid to flow through the tubing, cannula and into the femoral artery, thus
dispersing the fluid into the vascular system.
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3.1.2.3 AUTOPSY
This is a highly specialized surgical procedure that consists of a thorough examination of a
corpse by dissection to determine the cause and manner of death, to evaluate any disease or
injury that may be present or research or educational purposes. It is usually performed by a
pathologist. An autopsy is frequently performed in cases of sudden death, where a doctor is not
able to write a death certificate, or when death is believed to result from an unnatural cause.
AIM OF AUTOPSY:The purpose of autopsy is to determine;
 The cause of death
 Time of death
 The state of health of the person before he/she died
 Whether any medical diagnosis and treatment before death was appropriate
TYPES OF AUTOPSIES
There are four main types of autopsies:
 Medico-Legal Autopsy or Forensic or coroner’s autopsies; seek to find the cause and
manner of death and to identify the decedent (dead person). They are generally
performed, as prescribed by applicable law, in cases of violent, suspicious or sudden
deaths, deaths without medical assistance or during surgical procedures.
 Clinical or Pathological Autopsies; are performed to diagnose a particular disease or for
research purposes. They aim to determine, clarify, or confirm medical diagnosesthat
remained unknown or unclear prior to the patient’s death.
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 Anatomical or Academic Autopsies are performed by students of anatomy for study
purpose only.
 Virtual or Medical Imaging Autopsies are performed utilizing imaging technology
only, primarily magnetic resonance imaging (MRI) and computed tomography (CT).
MATERIAL USED: enterotome, skull chisel, hagedorn needle, rib cutters, scalpel, Toothed
forceps, scissors, bone saw, breadknife, 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, post-mortem needle, medical syringes, Foley catheter, water bath, tongue tie,
formaldehyde.
PROCEDURES
NOTE: If an autopsy is required by the law, the pathologist or coroner can legally have the
autopsy done without the consent of the person’s family (next of kin). But if the autopsy is not
required by law, the family must give their consent. Most often, a consent form must be signed in
front of a witness.
BEFORE AUTOPSY: First, as much information as possible is gathered about the deceased and
about the events that led to the death. This includes looking at medical records and talking with
the person’s doctors about known medical problems. Depending on how the person died, the
police and the medical examiner’s office may be involved. They may talk to family member and
study the area where the person died. They will learn as much as possible about the death.
NOTE: 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. For
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instance, in someone who died in a fatal road traffic accident, the exterior of the body is usually
examined to identify wounds and haemorrhage on the body. And the interior is not dissected.
DURING AUTOPSY: the following procedures are followed
 Thee autopsy begins with a careful external examination or inspection of the body. The
pathologist weigh and measure the body (weight and height), noting the subject’s
clothing, valuables and characteristics such as eye colour, hair colour and length,
ethnicity, sex and age.
 The subject’s clothes are removed, the pathologist then examine the body, search for
gunpowder residue or any other deposits, identifying marks such as scars, tattoos, bruises,
wounds, marks on the skin. 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.
 The genital area is checked for any signs of rape. Bruising and tearing are common in
such cases
 Blood sample is taken. It can be used for DNA purposes, or it can help to determine if the
victim was on drugs, had been using alcohol, or whether there was poisoning involved. A
urine sample is also taken from the bladder using a syringe because just like the blood,
the urine can be used in tests to detect drugs or poisons.
 If a complete internal examination is called for, the pathologist removes and dissects the
chest, abdominal and pelvic organs, and if necessary, the brain. The pathologist then
make a large “Y” or “I” shaped incision from the neck across the thorax, then down to
that pubic bone (the two arms of the “Y” running from each shoulder joint, to meet at
mid-chest and the stem of thee “Y” running down to the pubic region) using a scalpel, the
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skin is spread open and the pathologist examines the organs in place and checks to see if
any rib is broken. The rib cage is split using the rib shears, it is opened up, and the lungs
and heart are examined. Note any abnormalities. Then a second blood sample is taken
directly from the heart.
 Each organ in the thorax is examined individually, and weighed recording anything
notable, and a tissue sample of each organ is taken in case further examination is needed.
Many of the organs in the thorax are also sub-dissected by opening them up and
examining them to look out for disease. The organs in the abdomen are taken out and
observed.Each one of them is weighed before taking samples from them.
 The eyes are observed carefully (the presence of tiny, broken blood vessel (petechial
rash) can show sign of choking or strangulation)
 The head is been examined. Trauma to the skull, including fractures or bruises is checked
out for. Then the top of the skull is removed, followed by the brain. The same procedures
as with all other organs are followed, the brain is weighed and a sample is also taken
AFTER THE AUTOPSY EXAMINATION: After the external and internal 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 reflexed skin is brought back and the incision is
sutured.
NOTE: The cause of death is stated from the record gotten during the autopsy examination.
Many clues are gotten that could help relevant authorities to stop a murderer. Death certificate is
then 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.
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3.2 RADIOLOGY DEPARTMENT
3.2.1 X-RAY
.X-rays are forms of electromagnetic radiation similar to visible light, able to pass through the
human body and produce an image of internal structures. The resulting image is called a
“radiograph”, more commonly known as “x-ray” or “plain film”.
X-rays are produced in an x-ray tube by forcing a beam of high energy electrons onto a tungsten
target
As a beam of X-rays pass through the body, some of the rays are absorbed or scattered producing
reduction or attenuation of the beam.
Tissues of high density and or high atomic number causes more x-ray beam attenuation and are
shown as lighter grey or white on a radiograph. Less dense tissues and structures cause less
attenuation of x-ray beam and appear darker on radiographs than tissues of high density.
PRINCIPAL DENSITIES
Five (5) principal densities are recognized on plain radiographs, listed here in order of increasing
densities;
 Air/ Gas: The colour of this is usually black on a plain radiograph. Examples of where it
could be seen are; lungs, bowel, stomach.
 Fat: The colour is dark grey. Where it can be seen are; subcutaneous tissue layer,
retroperitoneal fat.
 Soft tissues/ Water: The colour is light grey. Seen in solid organs, heart, blood Vessels,
Muscles and fluid filled organs such as bladder.
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 Bone: The colour is normally off white.
 Contrast materials/ Metal: The colour is usually bright white.

PRINCIPLES OF X-RAYS
When x-ray radiation is shot 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 detector.
3.2.2 FLUOROSCOPY
The radiographic examination of the anatomy and motion of the internal structures by a constant
stream x-rays is known as fluoroscopy.
Uses
 Angiography and interventional radiology.
 Contrast studies of the gastrointestinal tracts.
 Guidance of therapeutic joint injections and anthrograms.
 Screening in the theatre:
 General surgery e.g.; operative cholangiography.
 Urology e.g.; retrograde pyelography.
 Orthopaedic surgery e.g.; joint replacement and fixation of the fractures.
Fluoroscopy units fall into two categories: Image intensifier and flat panel detector (FPD).
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An image intensifier is a large vacuum tube that converts x-rays into light images that are
viewed in real time via a closed circuit television and recorded as required.
Flat panel detector (FPD) fluoroscopy unit consists of an array of millions or tiny detector
elements (DELs). Most of the FPD units work by converting x-ray energy into light and then to
an electrical signals.
FPD units have several technical advantages over image intensifier systems, including small size,
less image artifacts and reduced radiation effects.
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.
CONTRAST MATERIALS
The ability of conventional radiography and fluoroscopy to display a range of organs and
structures may be enhanced by the use of various contrast materials, known as contrast media.
The most common contrast materials are based on Barium and Iodine. They are high atomic
number materials that strongly absorb x-rays and therefore seen as dense white on radiography.
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For demonstration of the GIT with fluoroscopy, contrast material may be swallowed or injected
via a nasogastric tube to outline the esophagus, stomach, and small bowel or may be introduced
via an enema tube to delineate the large bowel.
GIT contrast materials are usually based on barium, which is non-water soluble.
Occasionally a water soluble contrast material based on Iodine is used for imaging of GIT,
particularly where aspiration or perforation may be encountered.
Iodinated contrast can be injected into veins, arteries, and various body cavities and systems.
PRINCIPLE
X-ray works by passing beam 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
 Before the scan: the patient might be asked to fast before the scan. But water can be
taken to prevent dehydration. The patient is given a laxative or enema the day before the
test and asked to follow a liquid diet for 12-24 hours.
 During the scan: 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.
NOTE: Contrast is also used in magnetic resonance imaging. The contrast used in MRI is
gadolinium contrast medium.
X-ray Image of the abdomen showing the small intestine with the help of contrast medium
SIGNIFICANCE
 Contrast medium helps to highlight a specific organ of interest in the body.
 It helps in diagnoses of tumours, cancer, inflammation, blood vessel rupture etc.
 It increases the image quality of plain radiograph, CT scan and MRI

3.2.3

ULTRASOUND

An ultrasound scan is a medical test that uses high frequency sound waves to produce crosssectional images of the body. The basic component of the US probe is the piezoelectric crystal. It
uses no radiation. For this reason, it`s the preferred method for viewing a developing foetus
during pregnancy.
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PRINCIPLE
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.
Excitation of this crystal by electrical signals causes it to emit ultra-high frequency sound wave;
this is the pierzoelectric effect. Sound waves are reflected back to the crystal by the various
tissues of the body. These reflected sound waves (echo) act on the piezoelectric crystal in the
ultrasound probe to produce an electric signal, again by the piezoelectric effect
An assortment of probes is available for imaging and biopsy guidance of various body cavities
and organs including;
 Transvaginal US (TVUS): accurate assessment of gynaecological problems and of early
pregnancy to about 12 weeks of gestation.
 Transrectal US (TRUS); guidance of prostate biopsy; staging of rectal cancer.
 Endoscopic US (EUS): assessment of the tumours of the upper gastrointestinal tract,
pancreas.
 Transoesophagealachochardiography (TOE): TOE removes the problem of overlying ribs
and lung, which can obscure the heart and aorta when performing conventional
echocardiodigraphy.
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PROCEDURE
Before an ultrasound scan: Dependingon the area or organ that is been 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 will be asked to drink lots of water and
to hold his/her urine so that the bladder is full and better visualised.
 During an ultrasound scan: 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.
 Depending on the area being examined, a patient might need to change position so
that the sonographer can have better access.
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 After an Ultrasound scan: at the end of thescan, the gel will be cleaned off from
the patient`s skin.

Ultrasound image showing a foetus in the womb
SIGNIFICANCE
 Lack of ionizing radiation, a particular advantage in pregnancy and paediatrics.
 Via transvaginal ultrasound scan, it can be used to access gynaecological problems.
 An ultrasound scan is also a helpful way to guide surgeons` movements during certain
medical procedures, such as biopsies and fine needle aspiration.
 Relatively low cost
 Portability of the equipment.
DISADVANTAGES AND LIMITATIONS OF ULTRASOUND
 Ultra scan is highly operator dependent: it relies on the operator to produce and interpret
images at the time of examination.
 Ultrasound scan cannot penetrate gas or bone.
 Bowel gas can obscure structures deep in the abdomen, such as the pancreas or renal
arteries.
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CHAPTER 4
4.1 CONCLUSION
In a nutshell, these six months industrial training has been an excellent and rewarding
experience. I was able to acquire not theoretical but practical knowledge in the following field:
 Tissue processing techniques
 Embalming techniques and mummification
 Autopsy
 Different radiological imaging techniques.
I can conclude that there has been a lot of practical knowledge impacted on me throughout my
stay at AsokoroDistrict Hospital. Needless to say, the practical aspects of the training I have
encountered are not flawless and could be improved provided enough time, as someone with no
prior experience with all I have learnt, I believe my time spent in the various departments I
worked in atAsokoroDistrict Hospital was worth it.
4.2 PROBLEMS ENCOUNTERED
During the course of my industrial training, the following were the problems I encountered;
In the units where I was supposed to work I was restricted from using some of their equipment
and also restricted for participating in some departments, especially in the radiology unit.
The issue of transportation; this happened to be the most pressing I encountered during the
period of my Industrial training because in the whole of Abuja, it is only Asokoro District
Hospital that has Histopathology Unit and this location is far from my place of residence.
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4.3. RECOMMENDATION
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.
I also suggest ITF 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.
Students should be accessed by trainees (at least once every month) to ensure they achieve the
initial purpose of the Industrial training
There should be regular payment of the students’ allowances to enable most students participates
effectively in all the activities of SIWES.
The SIWES operators need to improve their strategies to enable the program function effectively
so that the students being served can gain experience of work to enable them adjust properly to
the work of paid employment.
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