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Chapter 34

SPECIAL PROBLEMS OF SETTING UP NUCLEAR MEDICINE
IN A DEVELOPING COUNTRY

R.D. Ganatra

There are some special problems in setting up nuclear medicine in a developing country.
They can be briefly described in the form of the following general rules.

1. Impossible triangle. For the practice of nuclear medicine, three things are needed:
Instrument, Radiopharmaceutical and a Patient. In a developing country, these
three become three sides of an impossible triangle. When the radiopharmaceutical
is available, the instrument may not be working; when the instrument is
functioning, the radiopharmaceutical may not have been obtained from the foreign
supplier; and when both are there, the patient might no longer be in the hospital.
Three sides of this triangle never join to become a congruent whole.

2. Reverse square law. Further away one is from the source of supply of instruments
and radiopharmaceuticals, the problems multiply by the square of this distance.

3. Future of nuclear medicine is tied to the electrical supply available in a developing
country. These problems related to power supply are described in the Chapter on
maintenance of instruments.

Location of a nuclear medicine department in the hospital

It is particularly essential to keep all nuclear medicine work of a hospital in a developing
country in one centralized place for the following reasons:

1. Effective and economical utilization of costly equipment, easier to create ideal
working environment for these instruments, simpler to organize their maintenance
and repairs.

2. Indenting and dispensing of all radioactive material from one place in the hospital,
safe storage and custody at one place, promotes safe handling of the radioisotopes
under guidance and supervision, easier to monitor and contain radioactive
contamination.

3. Availability at one central location of trained technologists for operating the
instruments and for handling of radioactivity.

Not only it is advisable to have a centralized nuclear medicine department in a hospital,
it is equally desirable to have a consortium of interested clinicians to associate with the unit
because of the diverse range of medical disciplines that nuclear medicine serves. No single
unit can serve a wide variety of clinical interests with equal emphasis. It is first of all,
therefore, necessary to decide what are going to be the major interests and activities of the
department. It is easier to set up facilities on the basis of such a decision. Orders can then
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be placed for the instruments which would be most useful for the intended work. The total
available space of the unit can be planned in an effective way. If financial resources are
limited, as is always the case in a developing country, it may be better to start with a small
unit with limited range of procedures and then gradually enlarge into a larger unit, reaching
out to newer and more sophisticated applications.

Staff

All scientific units prosper when woven around a trained competent person. It is wrong
to create a unit first by an administrator, who knows next to nothing of nuclear medicine, and
then go hunting for a person, who can be sent for training and pray that he would return
some day to take charge of the unit, which by then would be in a ramshackle state.

The training of a physician in nuclear medicine has been described at great length in
another chapter. Nuclear medicine is a clinical discipline and therefore an appropriate person
to be in charge of such an unit will be a medical doctor. Usually such a person is either an
internist, radiologist or a pathologist, because it is in these disciplines that the major
applications of nuclear medicine lie.

A medical physicist is included as a staff member of a large nuclear medicine department
but this post is not considered essential in case of small units. His (or her) duties would
normally include the following:

1. Supervising radiation protection.

2. Carrying out quality control procedures for the instruments, which can be done by
a trained technician also.

3. Supervising the general running of the whole unit as such, but he has normally no
training in in vitro procedures or radiopharmacy, which are two important
components of modern nuclear medicine practice.

4. Supervise waste disposal but which is less burdensome with the present use of short
half life radiopharmaceuticals. A full-time trained nuclear medicine physician can
do all the above mentioned functions in a small unit. There is a need to define the
training and functions of a medical physicist so that his posting as a staff member
can be property justified to a budget chopping hospital director. Ideal solution may
be to share this posting with Radiology and Radiotherapy departments.

Technicians form the main bulwark of the department. How many of them should be
there in the department will depend upon the range and the volume of work. There should
be several for the imaging work because that is the heaviest workload of a nuclear medicine
department. The technicians operating the instruments should preferably have academic
background in physics. The technician working in radiopharmacy or radioimmunoassays
should have a background of chemistry. A person with qualification in pharmacy is
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desirable, if kits for radiopharmaceuticals are made locally. Similarly a qualified biochemist
is needed if radioimmunoassays are set up with bulk reagents, and not with kits.

A person with a diploma in or experience of the electrical work is an useful person to
have around. A full fledged electronics engineer solely attached to a nuclear medicine unit
is not considered necessary. Further views about the maintenance of the equipment are
discussed at length in another chapter.

As far as possible technicians should receive their training in their own countries or
regions. After several years experience, they can be deputed abroad for further training in
a specialized field, but such a person should have good theoretical background and should
have the calibre of training others, after his return. A foreign expert working with the
technicians in the local milieu is a better way of training the technicians.

If a nuclear medicine department engages in the radioiodine therapy of the thyroid
disorders, it is absolutely mandatory to have a full-time full fledged radiation protection
officer or a medical physicist or a health physicist (whatever be the name) on the staff.

Layout of the nuclear medicine laboratory

The size of the laboratory will depend on the nature and the extent of the work that is
to be carried out in such a laboratory. One should first decide what he wants to do, how
many techniques he wants to set up in the initial phase, and, last but not the least, the amount
of funds available for the initial capital cost and the recurring annual operational cost. If all
these priorities and needs are known first, it is easier to plan the space requirements of the
Unit or rather the clothes can be cut to the size required.

The first major decision in this respect concerns the therapy. Is the unit planning to
undertake therapeutic applications of radioisotopes? If therapy is proposed, special planning
is necessary from the viewpoint of the radiation protection. Therapy of a thyroid cancer
patient requires administration of 100 to 200 mCi of radioiodine. After the dose, the patient
has to be isolated in a room with an attached toilet. Urine of the patient requires to be
collected in a separate container. The collected urine should be stored for decay or disposed
off in a manner prescribed by the radiation protection authorities. For the nursing care of
such a patient, it is necessary to train the nursing staff in radiation protection measures.

Therapy of the patient with thyrotoxicosis is carried out by administration of the doses
less than 30 mCi. At this level, it is not mandatory to keep the patient in the hospital.
However, the patient who has been given such a dose excretes significant amounts of
radioactivity in the urine for first few days. In a developing country, satisfactory sanitary
conditions and toilet facilities may not be available at the patient's home. It is often advisable
to keep this kind of patients in the hospital for few days after the therapy dose.

667



CHAPTER 34

The following general guidelines should be followed in planning the layout of a nuclear
medicine department:

1. Nuclear medicine facilities in a hospital should be as far away from other sources
of radiation as possible (e.g. Radiology, radiotherapy) so that the counting
equipment does not have to work in a high background area.

2. Some of the nuclear medicine equipment is quite heavy and it is convenient to
locate the unit on a lower floor, so that the weight bearing capacity of the floor is
adequate.

3. The layout of the unit should be such that the open unsealed sources of radiation
are kept away from the counting instruments. The patients who have been
administered radioactivity come into this category of unsealed and leaky sources
of radiation.

4. Present practice of using short half life generator produced radionuclides requires
a radiopharmacy area which has a fume hood and a sterile working area for making
the final parenteral preparation. If kits for the radiopharmaceuticals are made
locally, the radiopharmacy set up should be quite elaborate.

5. It is a common practice nowadays to inject the patient while he is under a gamma
camera detector or in front of a detector probe for dynamic functional studies. A
small corner needs to be set up in the camera room itself for handling of
radiopharmaceuticals for injection.

6. If the unit makes kits for the radiopharmaceuticals, a small animal house may be
needed to carry out periodically biological toxicity and the biological specificity
testing. The responsibility for the quality control of the kits prepared in the
hospital radiopharmacy lies with the Head of the nuclear medicine unit.
Scrupulous care should be taken in setting up this laboratory.

Chapter 33 gives diagrammatic sketches of different layouts of various nuclear medicine
laboratories. There can be many variations on the basic theme and the general principles
outlined in these drawings. There are three kinds of flows in a nuclear medicine department:
the patient flow; the staff flow and the flow of the radioactivity. All these flows should be
independent of each other and should intermingle at predestined points for a specified
purpose.

Instruments

Nuclear medicine is very much instrument - oriented and its practice depends upon
diagnosis of sick patients by healthy instruments. Health and care of the electronic
instruments is in the hands of the elusive electronics engineers. This is a sort of triangular
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relationship, where a doctor diagnoses ill patients by the electronic instruments, but the
diagnosis and care of the malfunctioning instruments depend on the electronic experts.

We follow the same custom in establishing a department in a hospital as in setting up
marriages. A bride is found for the bridegroom by the family elders and then it is expected
that they would find love for each other after the marriage. In setting up nuclear medicine
in a hospital, it is usually a well meaning administrator who provides money to a person who
is usually ignorant and unwary. They seek advice of a equally well meaning elder who
recommends some instruments. Everyone then hopes that the instruments and the user are
compatible with each other and would make a successful combination in life and be useful
to the hospital. Quite often the things do not go as planned and the doctor does not know
what to do with his instruments and they remain idle or are misused.

Instead of the above customary way, there is another way of starting a nuclear medicine
Department, i.e. first to find a right person, get him trained in nuclear medicine, let him
decide what are his interests and needs and then buy the most appropriate instruments for
this. By this approach a doctor is able to meet most of his requirements by fewer
instruments.

The following Table I shows different types of instruments in nuclear medicine and their
functions:

TABLE I. INSTRUMENT

Contamination monitors, survey meters, etc.
Well-type scintillation probe with spectrometer

(manual)
Well-type scintillation probe with

spectrometry (automatic) attached to a PC.
Scintillation probe (single)
Scintillation probes (multiple)
Scintillation gamma camera
On line gamma camera and a computer with

appropriate software
Liquid scintillation counter

Radioisotope dose calibrator

PURPOSE

Radiation protection
in vitro counting

RIA Counting

thyroid uptake
Renograms
for static imaging
for static and dynamic
functional studies
in vitro counting of I4C and 3H

labelled compounds; mostly
for research applications

for Measurement of
radioactivity
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Selection of instruments

Buy what you need. A small nuclear medicine department with a restricted range of
procedures will need less equipment while a department intending to provide a comprehensive
nuclear medicine service will need at least all the equipment listed above.

Need based shopping list should be as much a good doctor's creed as a good housewife's.
If one is interested in thyroid uptake studies only, imaging devices are superfluous for him.
For many of the haematological applications, a simple well counter may be sufficient. To
buy a gamma camera to do only thyroid scans is like buying a cannon to kill a cat. Worse
than that is to buy a gamma camera and not to invest in short half life generator system.
That would be like driving an elegant automobile with a horse because there is a shortage of
gasoline!

Servicing an instrument.

Further away one is from the source of supply, the problems increase by a square of the
distance. A good repair engineer is a scarce commodity. On the whole, it is easier to repair
a modern microprocessor based equipment than the old instruments. The engineer has to
diagnose a fault and substitute a new part for the old one.

Like medicine, in electronics also, prevention is better than the cure. The following
prescription is for the general well-being of the instruments:

1. Provide a comfortable air cooled home for the equipment. The Head of the
Department can sit in this home because "inactive" material is allowed in the
Counting room.

2. Let the equipment be installed by the trained Engineer of the firm. Install always
before the warranty period expires.

3. Read the instrument manual, howsoever boring it is. Why do all the instruction
manuals have to be so dull and obfuscating?

4. Keep the instruments ON constantly, irrespective of whether you plan to work or
not.

5. Calibrate the equipment daily and maintain a log book for each instrument. This
activity is often called as quality control of the instruments.

6. Leave enough room behind the instrument for even a fat service engineer to go
there.
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7. Little malfunctions are the early warning signals. Do not disregard them as your
spouse's nagging.

8. Do not contaminate your counting equipment ever. It will make your laboratory
inactive for days.

9. If your instrument gives bizarre results, ask your technician to read the instruction
manual (which you never read in the first instance).

One needs a spark to start the engine of the car. That spark comes out of friction,
friction between what you want to do and what you can do.
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