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The art of applying medical imaging requires 
high-technology equipment, tremendous care and 

patience, and a unique sensitivity.

Technology should not overpower design.

The architectural team should understand both the
processes and the equipment used for medical imaging
and the medical team should understand the design
process and the architectural concepts that drive it.



7-Aug-22 www.hosmac.com 4

The Needs of Patients:
1. Information, stress reduction, comfort, dignity and

privacy.

2. User capacity

=patients have access to the equipment they need

3. The machinery is foreign and frightening.

=Patients are very apprehensive about what the
machines will say about them.

4. Patients need to be comfortable while waiting.

=permit the accompaniment of family members.

5. Patients need to maintain a sense of dignity.

=They need privacy to remove their clothing

=Patient and staff areas should be acoustically
separated.
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The Needs of Staff:
1. Imaging is an “information hub” of medicine. Staff 

members need precise, timely medical information, 
scheduling and billing details.

2. Task lighting should be adequate and appropriate.

3. Size and configuration of treatment rooms should 
facilitate their function.

4. Needs of housekeeping and maintenance staff must 
be addressed.

5. Imaging staff have stressful work, and need break 
rooms and private areas.
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The Needs of Equipment:
1. As imaging equipment becomes more computer-based

=’clean’ and uniform power and efficient air-conditioning
systems

2. The need for flexibility due to rapid change in medical
technology makes every aspect of design more crucial.

=Alternatives for future growth

3. Although imaging equipment itself is shrinking in size, the
capabilities of any single piece of equipment are expanding.

=multiple ancillary instruments may be used in the exam room.

=the need for both examination and support space may
increase.
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Department Location and Configuration
•Imaging departments are often located on the ground
floor of the hospital.

•The weight of imaging equipment and film files and
desired adjacencies to other departments frequently
located on the lower levels

•This location can accommodate the need for future
expansion.
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Where the imaging department should 
be located within the hospital 

depends on two factors:

• Who will be using the departments services

• What the facilities overall organizational
philosophy is with regard to the provision of
imaging services
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Types of Imaging Services:
•Basic imaging, special imaging and nuclear imaging.

•Basic imaging includes routine procedures. (R/F, USG etc.) that
are of short duration.

•Special imaging includes procedures (for example, magnetic
resonance imaging (MRI), computed tomography (CT) and
interventional imaging)

•Nuclear medicine is a unique form of imaging that measures
radiation emitted from an internal source of radioactivity.

•Centralized and decentralized imaging services.

•Additionally, in some cases, special zones within the department
are dedicated to certain patient groups
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Adjacencies required for a centralized 
imaging department include:

1. Outpatient registration and clinic areas

2. The emergency department

3. The surgical suite

4. Nursing Units
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Centralized versus Decentralized Imaging Services

1. centralized or decentralized imaging services ?

=is related to that organizations overall philosophy
of providing medical care.

Centralized Imaging Services

2. For centralized departments:

=vertical and horizontal connections to the various
users of imaging services will be necessary.
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Centralized Imaging Services
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Decentralized Imaging Services
•Decentralized and organized around specialty programs.

•Duplication of routine imaging equipment, which is located
close to inpatients,

•Centralized imaging department, where specialized imaging
procedures are performed.

•Organization based on decentralized programs is often
found in large teaching hospitals where patients, staff,
interns, and medical students would otherwise have to
frequently travel long distances between related areas.
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Decentralized Imaging Services
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Arguments for and against…
Proponents of centralized imaging claim that:

•quality control is monitored better

•radiology personnel are utilized more effectively

•equipment is not duplicated unnecessarily

Advocates of decentralized imaging cite:

•reduced patient transport

•decreased waiting time

•reduced overall labor costs

•flexibility
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Decentralized imaging suggests a decentralized 
system of filing and scheduling that makes patient 
data accessible wherever they are needed. 

Decentralized scheduling can also complicate the 
orderly and efficient utilization of procedure rooms. 

However, both these processes are areas where 
electronic PACS and image management and 
communication systems (IMACS) can be real assets 
once they become more cost-effective.
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Department Configuration: 
The Functional Zone Concept

1. Patient zone

2. Examination zone

3. Central image-processing zone
1. Image processing, quality control and preliminary viewing

2. Reporting and consulting

3. Film sorting and short-term film storage

4. Personnel zone

5. Long-term file zone
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Functional Zone Concept
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Plan Typologies
•Single-corridor imaging department layouts
=long, narrow hospital wings.

Disadvantages:

=inpatient, outpatient, staff and service traffic are combined.

=little separation between departmental traffic and through traffic.

=Expansion is inconvenient and usually limited to one end, and travel routes
are long.

•Double-loaded corridor plan
=slight improvement over the single-corridor arrangement.

=traffic segregation, travel distances are still long.

=communication among staff and the mixing of different types of traffic
remain a problem.

=space utilization tends to be inefficient
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Double Corridor Layout
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Core Layout
The core plan solves some of
the inefficiencies found in the
single- and double-corridor
layouts.

Based on a concentric
arrangement of activity zones,
the core plan separates staff
and patient areas

And allows for the separation
of inpatient and outpatient
traffic.
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Cluster Plan:
The cluster plan is a modified form of the core arrangement.

Cluster plans allow for separation of activity clusters within the
examination zone.

For example, basic radiography, special radiography,
mammography, and ultrasound activity clusters can all be made
accessible in a cluster arrangement.

This is beneficial when separate zones for special patient groups
are desired.

Cluster plans are ideal for most medium- and large-size facilities.
They usually accommodate multiple image-processing and
viewing areas without creating long travel distances for patients
and staff.

Disadvantage: they are area-consuming layouts.
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Cluster Plan
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Space Requirements

Planning for too much space costs a lot of money; 
planning for too little costs even more! 

How is it possible to determine the size of an imaging 
facility, to determine the number and size of procedure 
rooms needed and their optimum configuration? 

Because all facilities are unique, there is no single 
answer to a question such as “how big is a radiology 
department?” any more than there is an answer to “How 
big is a house?”
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Space Determinant Methodology
It requires interaction among facility planners and facility
users.

Two processes – functional programming and space
programming – must precede the design and planning
stages.

Functional programming evaluates historic and present
workload data in order to calculate future projections.

Its end product describes anticipated workloads (quantity,
duration and mix of procedures) in terms of staffing,
equipment and workflow.

Space programming translates the functional program into
area requirements. It includes a list describing the size,
number and spatial characteristics of every room and
department in the facility.
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Space programming begins with a series of interviews 
among planners and the administrative and medical 
users of the facility during which the planning team 

collects and reviews data, projects anticipated 
workloads, and calculates requirements. 

Following are the key components 
involved in those activities:
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•Data Collection (provided by facility users
in case of an existing facility)
 Existing workload in terms of procedure mix and

quantity

 Existing staffing requirements

 Existing equipment requirements

 Historic workload data to determine past trends
(where applicable)

 Degree of satisfaction with existing space,
equipment and facility
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•Workload projections
 Assumptions regarding future trends, based on

operational goals, market changes and changes
in technology

 Future workload in terms of procedure mix and
quantity

 Staffing projections to accommodate future workload

 Equipment projections to accommodate future
workload
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• Space and Functional requirements
 Area requirements to accommodate future workload

(number and size of rooms to accommodate
anticipated patient examinations,
consultations, treatment, and so on)

 Area requirements to accommodate future staffing
 Area requirements to accommodate future

equipment
 Area requirements to accommodate future

expansion
 Functional adjacencies
Work flow and traffic patterns
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Key Space Generators
For each type of room or area, there is usually a primary
generator, or key space generator, that best determines its
number, size and shape.

Key space generators include units of work (for example
admissions per year), number of staff and size of equipment.

However, some types of room are affected by more than one
key space generator.

For example, the optimal number of radiographic rooms is
determined primarily by the anticipated number of annual
exams, whereas each room’s size and shape are influence by
the array of equipment and how it will be used.
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Types of Space

Activity, Support and Administration.
Activity space reflects the primary activity of the facility
and is the key determinant of department area.

The size and configuration of imaging rooms are often
determined by clearances required for the specific
imaging equipment selected.

Room dimensions are further influenced by patient flow,
staff flow, and ancillary equipment that will be used
within the room.
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Types of Space…
Support space and administration space directly 
assist the function of activity spaces, whose 
characteristics determine their number and size. 
For example, control rooms assist the functions of CT 
scanning rooms. The number and size of control rooms and 
computer rooms are determined by the type and quantity of 
CT equipment, the anticipated CT workload, and the number 
of staff and equipment in the control room. 

Similarly, administration space (office and clerical area) 
requirements are determined by the number and type of staff 
needed to support and operate the imaging equipment and to 
assist imaging patients.
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Activity Clusters
In most instances, certain types of spaces are
grouped together in what can be called an
activity cluster.
The individual spaces in the activity cluster work together to
support various functions.

In the case of film processing, a darkroom (or daylight
processing area), an image quality viewing area and a film
sorting area form an activity cluster.

Separate tasks are performed within each space, and yet if one
of the spaces is not provided, the entire film-processing activity
cannot be accomplished.

Thus, a film processing room is usually supported by a viewing
area to verify image quality before the patient dresses again.
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Film Processing Activity Cluster
A film-processing activity cluster can be centralized
(supporting many procedure rooms), decentralized
(supporting a select group of rooms with imaging equipment
that can all share the same type of processor), or dedicated
(located within the procedure room and attached to an
individual piece of imaging equipment).

When film processing occurs in the procedure room, image
quality can be checked without a separate viewing area.

With some image acquisition techniques such as MRI and
CT, image quality is reviewed on computer monitors.
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Activity Cluster: Film Processing
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Activity Clusters
Other examples of activity clusters include:

�• Fluoroscopy room/toilet room (so that patients can eliminate
immediately following the exam in the event barium enemas
are used)

�• Ultrasound room/toilet room (so that patients undergoing
abdominal ultrasound can eliminate large quantities of water
consumed prior to the exam)

�• Radiography room/control room/dressing area

�• CT scanning room/patient prep and holding/ control

�• Nuclear medicine scanning room/toilet/dressing/holding
dose room

�• Positron emission tomography (PET) scanning room,
cyclotron/dose room



7-Aug-22 www.hosmac.com 38

Activity Cluster: Radiography Exam
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Basic Fluoroscopy Set-Up
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Special Procedure / Angiography Room
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Portable Radiographic C-Arm in the OR
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Imaging in the Trauma Bay of the Emergency 
Department
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Specialized CT Equipment and Patient Gurney 
for Imaging of Emergency Patients
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A Nuclear 
Medicine Full-
Body Scanner
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A Special Procedure Angiography Room
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Future Trends
Following is a look at the impact of changes in the health
care reimbursement and delivery system in the area of
medical imaging:
�• A shakeout or survival of imaging modalities with high-

outcome-to-cost ratios, while less efficacious techniques
struggle for reimbursement

�• Increased requirements to justify the economic value of new
modalities

�• An increased reliance on predetermined clinical pathways or
courses of action for patient care

�• The increased volume and complexity of outpatient imaging
services

�• A decreased cost per imaging procedure
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Future Trends
�• Improved cost accounting and pricing required by

capitation

�• The development of telemedicine and teleradiology as
integral components of health care delivery

�• Volatile political debates surrounding outcome monitoring
as a means of directing the future growth of specific
imaging modalities

�• Cross-trained healthcare technicians performing technical
tasks that were previously performed exclusively by
imaging technologists

�• An increased development of interventional imaging
procedures, including imaging applications in the
operating room.
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Design Goals

The architecture of imaging facilities reflects the 
humanistic, technical, social and economic

characteristics of health care in general being described in 
this workshop on healthcare design. 

As in the design of any complex facility type, functional 
concerns must be integrated with the physical image

that is intended for the facility.
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Design Goals

Yet healthcare architecture in the 21st century is certain 
to have a different emphasis than it has had in the 

past. 

As healthcare functions in an area of cost containment, 
there may be a tendency among some to devaluate the 

importance of facility image and favor the economic 
criteria by which facility design is judged. 

However, a sounder approach is to consider that health 
care is changing it’s focus from a treatment-

based industry to one of both prevention and 
treatment. 
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In this regard, image
and ambiance are
better judged in terms
of both their cost and
contribution to health
and well being
than in terms of cost
alone.
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When most of us think about the future of 
medicine, architecture is not the first 

thing that comes to mind.

We think of advances in technology,
enabling better imaging techniques, 

robotic surgery, and advances in medical 
research, enabling genetic engineering of 

which miracles are now expected. 
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The great nineteenth-century dramatist, Henryk Ibsen,
wrote two plays that we would like to mention.

An Enemy of the People and The Master Builder. The
hero of one is a physician, of the other, an
architect.

Both men find themselves faced with similar tasks: to
diagnose and heal the ills of their community and
society.

Physician or architect, both promote the 
health of humanity and civilization.
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Three megatrends will shape the future of 
medicine in the next 100 years.
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1. Medicine will address the causes of disease,
digging to the roots – or, more correctly, the
seeds – of life itself, engineering human
genes, chromosomes and molecules in order
to eliminate rather than attempt to cure
disease.
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2. For those diseases and disorders that
cannot be engineered out of existence
and in the case of injury and accident,
non-invasive treatments (especially drug
therapies) and minimally invasive
procedures will extensively replace
surgery. Such procedures will
increasingly be performed at home or in
outpatient settings rather than in
hospitals.



7-Aug-22 www.hosmac.com 8

3. Genetic engineering, insofar as it succeeds,
will be the most cost-effective way of dealing
with disease. Not to plug and patch, but
prevent. What cannot be prevented, however,
its treatment will be judged on a cost-versus-
benefit basis.
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What will be the new roles for Healthcare 
Architects in this radically changing future?
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1. They will probably be asked to create fewer
hospitals and more ambulatory facilities,
including freestanding clinics, medical
office buildings, and specialized
freestanding diagnostic centers. In addition,
we may see an increased demand for
healthcare facilities on the retail model –
medical malls, possibly in landscaped
settings.
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2. One possible scenario is a system
consisting of specialty hospital facilities –
maybe on the retail model – and
strategically placed regional complexes:
very large, very comprehensive hospitals in
which specialized facilities and specialized
practitioners are concentrated. Remote
monitoring telemetry, and sophisticated
data transmission will link the local
specialty hospital to the more distant
comprehensive facility, making a trip there
unnecessary.
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3. There may be new opportunities in
healthcare hotels and healthcare
communities. Healthcare hotels would be
places for convalescence and supervised
care – a hybrid cross between hotel, spa
and hospital. Healthcare communities are
another likely direction, as a large
percentage of the population ages.
Planned communities focused on
wellness, and providing various levels of
assisted living may largely take the place
of hospitals, skilled nursing facilities and
retirement villages.
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4. Architects will be called in on planning
processes earlier, they will be asked to
contribute a very broad range of expertise,
and they will be active during the entire
lifespan of the building. In a sense,
architects will serve as caregivers, members
of the patient-care team.
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5. The present cutting edge and the future of
healthcare architecture are being driven by
economics, as well as by two imperatives
usually assumed to be mutually exclusive:
high technology and high humanity. We have
discussed that these two need to find
common ground so that more technology can
lead to a higher degree of humanity in
healthcare. But still they lead us to a question
that penetrates to the heart of the future of
hospital and healthcare facility design. Can
we design “healing” buildings? This would be
the central focus of the future of healthcare
facility design.
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We healthcare architects need to practice
medicine through competent and caring
design. On the shingle we hang out we need to
write: Healthcare Architect M.D. This is the way
to our Future Perfect.
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In conclusion I hope you have all enjoyed and benefited from 
my experiences in the field of healthcare architecture, it is a 
vast subject, my journey has only begun…

Please feel free to contact me at 
hussain.varawalla@hosmac.com for any further assistance. 

mailto:hussain.varawalla@hosmac.com
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Need For Equipment Planning
• Medical Equipment forms 30-50% of 

Hospital total budget

• Wide Range of specifications 
impacts procurement cost

• Heavy reliance on equip vendors 
for technical information leading to 
skewed knowledge favoring 
particular brand

• Fast pace of obsolescence & ‘right 
choice’ becomes difficult

• Lack of technology know how 
amongst client/users owing to wide 
range of depts.

• Scientific techniques not used for 
analysis leading to wrong ‘buys’



Need Continued….
Equipment Consultancy in India

• We can fill this gap by strengthening 
our resources and tools and expand 
our activities even beyond India

• We can enhance our Bio-Medical 
Engineering staff and provide them 
with International databases for 
specifications comparatives and 
updating knowledge



EQUIPMENT CLASSICATION
Group I: Fixed Equipment - Non-Plant

• Medical equipment permanently
attached to the facility structure 
and/or requiring services for 
installation or removal. 

• This equipment is normally 
included in the facility 
construction documents 
developed by Architect/Engineer 
as they need higher power, 
steam, plumbing etc.

• Ex : Cath Lab, MRI, Gamma 
Camera, CT-Scan, Radiotherapy 
equip, Sterilizers, Surgical 
lights, X-ray etc.



Group II: Major Moveable Equipment

• Medical equipment capable of 
being moved without 
modification of facility 
structure or services, but with 
physical size great enough to 
demand designer attention 
and/or building services 
required for function. 

• Ex : ECG units, mobile X-ray 
units, C-Arm machine, Ultra 
Sound machines, Electric 
Beds, etc.



Group III: Minor Moveable Equipment

– Medical equipment that 
requires no 
building 
services for 
operation. 

• Ex : plinth table, 
stretchers, carts 
and I.V. stands.



Group IV: Instruments

• Medical instruments not 
normally considered 
equipment. Examples 
include endoscopes, bone 
saws and drills, surgical 
instruments, etc.



Group V: Furniture

• Furniture not normally 
included in any of the 
above groups. Examples 
include: Hospital 
beds,desks, couches, 
chairs, window coverings, 
etc.



Hosmac’s Equipment Planning Process

• Blend of scientific processes and 
vast knowledge pool provides our 
clients with:

– Complete Scientific Objectivity
– Clinical and cultural sensitivity
– Up to date Information
– A full range of Project 

management skills including 
facility planning, feasibility 
analysis etc

– Equipment procurement and 
management support



Procurement Process contd……

Capital Equipment Request form



• Equipment procurement cell is formed 
comprising Hosmac, client and any other 
external expert

• Based on client’s brief a detailed 
department wise list of equipment is 
prepared

• Detailed specifications and utility 
requirements for architects and engineers 
for all design sensitive installations is 
identified early on to avoid delays and 
design flaws

• Departmental budgets, phasing and 
disbursement for equipment purchases is 
decided with the client

Equipment Planning Process (contd.)



Equipment Procurement Process

• Preparation of department wise 
equipment specification in 
consultation with client/users

• Tendering documents will be 
prepared

• Bid Analysis and evaluation of “Best 
Buy” alternatives through life cycle 
analysis

• Site visits in case of any doubts



Equipment Procurement Process

• A Comparative Chart comparing 
some offers



Procurement Process (contd.)

• Procurement schedule discussed 
with client based on work 
completion needs and cash flow 
requirements

• Price to Performance ratio analysis 
done in co-ordination with client

• Assistance provided during initial 
negotiation where clarifications are 
sought to bring all vendors at par

• Final negotiation left to client



Procurement Process (contd.)

• After deal closure, assist the client in 
preparing a proper work order

• Liaise with the vendor and the client 
to provide all information required 
for documentation, clearances, 
design requirement, and installation

• Ensure that user certification is 
obtained before recommending final 
release of payment



Pre-Installation for Hospital Equipment

The work should progress in the 
following manner:

• Application to Regulatory Agencies for Site     
License.

• Planning and preliminary design work.
• Review of plans.
• Revision of plans.
• Drafting of final plans.



• Application for construction 
permits.

• Demolition (if required).
• Structural revisions and 

framing.
• Plumbing rough-in.
• Heating Ventilation and Air 

Conditioning (HVAC) rough-
in.

• Electrical rough-in.



• Rough-in inspection.
• Dry wall and wall covering.
• Plumbing trim.
• Heating Ventilation and Air 

Conditioning (HVAC) trim.
• Electrical trim.
• Flooring, trim and painting.
• Cleaning.
• Final inspection.
• Equipment installation.



Space Considerations

• Recommended Room 
Dimensions

• Minimum Room Dimensions
• Corridor and door Dimensions
• Service Access
• Door Entrances and Elevator 

Clearances



Floor Preparation

• Floor Strength
• Floor levelness tolerances
• Floor Vibrations

– Steady state Vibrations
– Transient Vibrations
– Equipment Location

• Equipment Mounting 
Requirements

• Equipment Anchoring Points
• Floor covering



Cable Routing

• Mains Cable routing
• Sub-system Cable routings
• Cable routing through floor trunking
• Avoiding obstacles



Space Requirements & Design Considerations

• Traffic Patterns
• Furniture
• Typical Suite Characteristics



Structural Considerations

• Floor Loading
• Floor Loading footprint
• Anchoring Points
• Seismic Considerations



Environmental 
Requirements

• General considerations
• Temperature
• Humidity
• Air Flow

– Air Quality
– Control of Airborne 

Radiation



EMI-Electromagnetic 
Interference

• Equipment
• Color Monitors
• Console/Computer Equipment
• Magnetic Media
• EMI reduction



Radiation Protection 
Considerations

Protection of Environment as a 
Whole

Protection of Personnel
Barriers Partitions and 
Shielding
Radiation Sources



Network Requirements

• Data Form
• Network Grid-supporting doc
• Collecting network integration 

data
• Host name assignment
• Internal address assignment
• Account password 

assignment
• Other pertinent hosts
• Site assignment matrix



CT SCAN ROOM PLANNING



Cardiac Catheterization Room Planning



MRI SITE PLANNING



Thank You….



The Architecture of Imaging:  The Design of the Radiology & Imaging 
Sciences Department 

Lecture Series 2004 
 
Introduction to Design Considerations 
 
Medicine is a science, but the practice of medicine is an art. This is especially true in the 
branch of medicine called medical imaging. The art of applying medical imaging requires 
high-technology equipment, tremendous care and patience, and a unique sensitivity. 
 
Imaging facilities are often viewed as simply places for high technology equipment. However, 
the fact that imaging equipment may cost considerably more than the enclosure surrounding it 
should not detract from the human aspects of the imaging environment. It is vital that design 
professionals do not focus on technical requirements so closely that they forget the needs of 
the people who will use that technology. One way to prevent technology from overpowering 
design is for the architectural team to thoroughly understand both the processes and the 
equipment used for medical imaging and for the medical team to understand how the design 
process will be orchestrated. 
 
What are the special features of an imaging facility? It must accommodate the special needs 
of imaging patients and their families; the needs of the imaging staff including radiologists, 
technologists, other health care providers, administrators, clerical personnel and 
housekeeping; and the needs of the equipment in terms of its function, installation, 
maintenance, modification and replacement. 
 
The Needs of Patients 
 
Patients have many needs, some of which are for information, stress reduction, comfort, 
dignity, and privacy. Most patients come to an imaging department to “solve a medical 
mystery.” Ultrasound, magnetic resonance, computed tomography, or any one of a number of 
other imaging modalities offer special abilities to “see within” and visualize what would 
otherwise be invisible. This information needs to be precise. In terms of facility design, the 
equipment needs to installed properly so that it yields reliable and accurate results. It also 
means that user capacity must be considered to ensure that patients have access to the 
equipment they need in a timely manner. 
 
In addition to this, patients have a great need for stress reduction. The diverse array of 
machinery is foreign and even frightening to most patients. The odd postures patients must 
assume, the duration for which they must hold still and the overall sense that their health and 
well being may be determined in part by an electronically rendered illustration of their inner 
anatomy and physiology can be, at best, impersonal and intimidating. At worst, it can be 
terrifying. Patients are very apprehensive about what the machines will say about them. 
 
Patients need to be as comfortable as possible while waiting. Those undergoing nuclear 
medicine techniques may need to ingest radioactive substances before their scans, and those 
waiting for ultrasound scans may require to drink large quantities of water. Patients often feel 
a sense of alienation, and waiting areas should be large enough to permit family members to 
wait with them. 
 
Patients need to maintain a sense of dignity. They need privacy to remove their clothing, and 
they appreciate it when private offices and public spaces are acoustically treated to prevent 
their conversations from being overheard. Patient privacy is also enhanced when acoustic 
separation of patient and staff areas restricts the sound of business within work areas. 
 
The Needs of Staff 
 
Imaging is an “information hub” of medicine. Staff members need precise, timely medical 
information. For example, imaging facilities must provide staff members with ready access to 
medical records, test results, scheduling and billing information, and so on. Additionally, staff 
need adequate storage space. 
 



Factors that enable imaging staff to perform their duties efficiently are: 
 

1. Task lighting should be appropriate and adequate 
2. Size and configuration of treatment rooms should facilitate their function 
3. Needs of housekeeping and maintenance personnel must be addressed 
4. Imaging staff have stressful work, and need break rooms and private areas and 

appreciate pleasant conditions as much as patients do. 
 
The Needs of Equipment 
 
As imaging equipment becomes more computer based, the need for “clean” and uniform 
power and efficient air-conditioning systems is magnified. Infrastructure systems designed by 
engineers must be carefully coordinated with architectural design. 
 
Because medical technology is changing at an increasingly rapid rate, the need for flexibility 
in every aspect of design becomes more crucial. Alternatives for future growth and 
modifications should be part of the initial design, not an afterthought. 
 
Finally, although imaging equipment itself is shrinking in size, the capabilities of any single 
piece of equipment are expanding. As a result, multiple ancillary instruments may be used in 
the exam room. Therefore, the need for both examination space and support space may 
increase. 
 
Department Location & Configuration 
 
The numerous activities surrounding an imaging examination intertwine to form a complex, 
almost choreographed sequence of events. For hospital based imaging departments, the 
department location and configuration must be coordinated with the hospital-wide flow of 
patients, staff, supplies and material. 
 
Department Location & Access 
 
Frequently, imaging departments are located on the ground floor of the hospital. Major parts 
of the department may not have access to natural daylight. The weight of imaging equipment 
and film files and desired adjacencies to other departments frequently located on the lower 
levels (such as the emergency department and the outpatient department) are some of the 
reasons that make this ground floor location necessary. This grade-level location is preferred 
for this department. It can accommodate the need for future expansion. This ability to expand 
the department or to allow for future conversion of areas within the department should be a 
primary consideration in determining location and configuration. 
 
Where the imaging department should be located within the hospital depends on two factors: 
 

• Who will be using the departments services 
• What the facilities overall organizational philosophy is with regard to the provision of 

imaging services 
 
Users of Imaging Services 
 
Imaging services often comprise of at least three components: basic imaging, special imaging 
and nuclear imaging. Basic imaging includes routine procedures (for example, basic radiology 
and fluoroscopy) that are of short duration and frequent demand. Special imaging includes 
procedures (for example, magnetic resonance imaging (MRI), computed tomography (CT) 
and interventional imaging) that are of longer duration and often require specialized 
equipment. Nuclear medicine is a unique form of imaging that measures radiation emitted 
from an internal source of radioactivity. Sometimes all three components are organized to 
form a central imaging department. Sometimes basic imaging is decentralized whereas 
special imaging and nuclear medicine are centralized; and sometimes nuclear medicine is 
organized as a separate department. Additionally, in some cases, special zones within the 
department are dedicated to certain patient groups- for example, a women’s screening area 
with ultrasound, mammography and bone densitometry. 



 
Adjacencies required for a centralized imaging department (see: figure) include: 
 

1. Outpatient registration and clinic areas 
2. The emergency department 
3. The surgical suite 
4. Nursing units 

 
Access from Outpatient Areas 
 
Because more imaging functions are performed on an outpatient basis, ambulatory patients 
make up an increasing majority of imaging procedures. In many cases, outpatients will be 
required to have chest X ray, blood work and an electrocardiogram (ECG) prior to other form 
of outpatient treatment. Basic x-ray services, as part of an outpatient imaging facility or the 
main imaging department should be near the OPD. Imaging services should also be easily 
accessible to specialty clinics, such as orthopedic clinics (which frequently use general 
radiography, MRI and CT), obstetric/gynecological clinics (which use ultrasound) and 
oncology clinics (which use many imaging modalities such as MRI, CT, radiography, 
fluoroscopy, mammography, ultrasound, and nuclear medicine). 
 
Access from the Emergency Department 
 
Emergency patients often need immediate access to many imaging services, especially basic 
radiography, CT and MRI. Most large ED’s (20,000 or more annual visits) have some imaging 
capabilities within the department. Despite this, close proximity to the imaging department is 
desirable to improve access to specialty imaging services that are integral to ED care. 
Additionally, if some imaging services are not staffed at night, the ED may be the only area 
that is fully staffed. Thus, if the ED is located on the ground floor, ideally imaging services 
should also be located there. 
 

 
 
Access from Surgery 
 
Imaging is becoming an increasingly important component of surgery, and surgical 
procedures are becoming an increasingly larger component of imaging. Presurgical planning, 
which utilizes three-dimensional CT and MRI, is useful in the preparation for complex surgical 
procedures. Various forms of imaging such as ultrasound, fluoroscopy, and even CT also are 
significant tools used within the operating suite to track surgical progress and location. 
Imaging itself is becoming more interventional. Surgical procedures such as stereotactic 
neurosurgery or biopsies may be performed within CT or even MRI suites. 
 



Many imaging procedures now involve invasive treatment, and thus some imaging procedure 
rooms may require a high level of sterility and additional support spaces for additional 
personnel and patient observation and holding. Imaging integral role in surgery requires that 
(1) radiologists and technologists need access to surgical suites and (2) surgeons will be 
performing more procedures in conjunction with imaging personnel. Thus both proximity and 
advanced communication systems between the two departments is desirable. 
 
Imaging’s interventional nature suggests that some patients may need surgical backup in the 
event of a medical emergency. In addition, observation of imaging patients prior to and after 
their procedures can sometimes be effectively combined with the end-stage observation of 
surgical outpatients. 
 

 
 
Access from Nursing Units 
 
As inpatient census declines and much of the emphasis of health care shifts to outpatient 
diagnosis and treatment, the patient population in the hospital is generally more critically ill 
than it was in the past. Thus, imaging plays a pivotal role in the management of inpatients.  
 
In the intensive care unit (ICU), in particular, rapid turnaround of images and image 
interpretation is essential to the effective care of patients because their medical condition is 
likely to change quickly. In addition, it is important to minimize transport of these patients. 
One approach is to process, interpret and hold ICU patient’s images within the ICU for the 
duration of the patients stay in the unit. Another alternative to help accomplish these goals 
would be a partial picture archiving and communication system (PACS), connecting the ICU 
to a centralized imaging department. 
 
The imaging department should have direct access to and from elevators used for inpatient 
transport. 
 



Centralized versus Decentralized Imaging Services 
 
An institutions decision to centralize or decentralize imaging services within the hospital is 
related to that organizations overall philosophy of providing medical care. For centralized 
departments, where both basic and specialized imaging services are located within one zone, 
vertical and horizontal connections to the various users of imaging services will be necessary. 
 

 
 
In contrast, sometimes hospital imaging functions are decentralized and organized around 
specialty programs. Decentralized imaging usually results in duplication of routine imaging 
equipment, which is located close to inpatients, in addition to a centralized imaging 
department, where specialized imaging procedures are performed. For example, nursing 
units and diagnostic and treatment functions may be organized by individual organ-specific or 
medical subspecialty program floors, such as muscoloskeletal programs (providing 
orthopedic, rehabilitation and radiology services), neurosensory programs (providing 
neurology, neurosurgery and neuroradiology services), and cardiopulmonary programs 
(providing cardiac and thoracic surgery, cardiology, pulmonary and radiology services). 
Organization based on decentralized programs is often found in large teaching hospitals 
where patients, staff, interns, and medical students would otherwise have to frequently travel 
long distances between related areas. 
 

 
 
Decentralized imaging is also part of the patient-focused health care delivery strategy to 
reduce the amount of inpatient transport, to simplify the radiography work flow process, and 
to reduce overall labor costs. Another form of decentralized imaging occurs when outpatient 
imaging is separated from inpatient imaging. 
 



Proponents of centralized imaging claim that in a centralized department, quality control is 
monitored better, radiology personnel are utilized more effectively, and equipment is not 
duplicated unnecessarily. On the other hand, advocates of decentralized imaging cite 
reduced patient transport, decreased waiting time, reduced overall labor costs, a streamlined 
imaging workflow process, and flexibility as beneficial outcomes of decentralizing these 
functions.  
 
Decentralized imaging suggests a decentralized system of filing and scheduling that makes 
patient data accessible wherever they are needed. Decentralized active film can further 
complicate what traditionally has been one of the most problematic areas of imaging 
departments- keeping track of patient records and diagnostic images. Decentralized 
scheduling can also complicate the orderly and efficient utilization of procedure rooms. 
However, both these processes are areas where electronic PACS and image management 
and communication systems (IMACSs) can be real assets once they become more cost-
effective. 
 
Department Configuration: The Functional Zone Concept 
 
Numerous systems based on repetitive planning modules have been used to develop the 
layout of imaging departments. One notable example is a detailed system of modular 
radiology planning described in 1972 by Dr. Thure Holm of the University Hospital in Lund, 
Sweden, at the International Symposium of Planning of Radiological departments in Finland. 
This concept, sometimes referred to as the functional (or concentric) zone concept, was 
further described in 1982 by Dr. Harry Fisher of Strong Memorial Hospital-University of 
Rochester (New York) School of medicine and Dentistry. It comprises of the following activity 
zones: 
 

1. Patient zone, where waiting and patient preparation occur 
2. Examination zone, where the primary activity of imaging examination occurs 
3. Central image-processing zone, where the three functions of image handling occur 
4. Personnel zone, where staff offices and support spaces are located 
5. Long-term file zone, where inactive files are stored 

 

 
 
Although details of Holm’s and Fisher’s descriptions of modular planning are somewhat dated 
(for example, room sizes will not necessarily apply to today’s equipment and electronic image 
management was not considered because it was not yet available), the philosophy behind the 
concept is worthy of review. Their identification of separate functional zones led to a clear 
planning logic that has since been incorporated into many contemporary design solutions. 
 



Patient Zone 
 
The patient zone includes space for patients prior to and after their imaging procedure(s). 
Patients have their first contact with the imaging department and staff in this area. First 
impressions should be positive ones. 
 
If both inpatients and outpatients are seen in the department, the patient zone can be 
separated into two distinct areas, each adjacent to the examination zone. Functions found in 
the patient zone include: 
 

1. Patient and visitor waiting areas 
2. Dressing rooms 
3. Toilet rooms 
4. Lockers 
5. Education space 
6. Reception and registration areas 
7. Patient corridors 
8. Patient preparation and holding areas 

 
Reception and registration should be provided such that clerical staff can easily supervise 
waiting areas and have easy access to patient records and administration areas. A room or 
alcove screened from the waiting area should be provided for confidential or financial 
conversations and/or as an education space. 
 
Sometimes, dressing rooms are clustered together, with each cluster serving a series of 
procedure rooms, rather than locating a dressing room near each procedure room. A 
clustered arrangement tends to accommodate variations in workflow and thus more 
effectively maintain a high volume of patient examinations. Clustered dressing rooms may 
also accommodate the accessibility requirements for disabled people more efficiently than do 
segregated dressing rooms. If clustered dressing rooms are used, the design should preclude 
patients from having to travel far through public corridors to and from procedure rooms. 
 
Examination Zone 
 
The examination zone consists of two primary elements: examination or procedure rooms and 
control areas. Both patients and staff enter the examination zone. Patients are limited to the 
procedure room and the patient side of the registration area; they are not permitted in the 
control area. 
 
The control area is where technologists’ consoles and other equipment used to “control” the 
imaging procedure are located. In the functional zone concept, all control functions were 
removed from the procedure room and placed in a control corridor, running parallel to a series 
of procedure rooms. 
 
In many facilities, however, the preferred location for control alcoves is within the procedure 
room. This occurs more often in basic procedure rooms than it does in special procedure 
rooms. Special procedure rooms often have a large control room directly adjacent to the 
procedure room, rather than within a control corridor. There are advantage and 
disadvantages to both. 
 
The imaging department should be arranged such that those procedures that are of short 
duration and high frequency are located near the waiting area and the department entrance. 
This configuration will thus reduce the amount of traffic congestion in the patient corridor. 
 
Image-Processing Zone 
 
Imaging departments that have been planned using the functional zone concept often have a 
staff work core in the center. If the control corridor approach is used, the work core abuts the 
control corridor. If the control corridor approach is not used, the work core abuts procedure 
rooms that have internal control alcoves and control rooms adjacent to the procedure rooms.  
 



The image-processing zone provides space for three functions: 
 

1. Image processing, quality control and preliminary viewing, where the image is 
processed and reviewed for quality prior to being sent to the radiologist 

2. Reporting and consulting, where the radiologist reviews and interprets the image for 
diagnosis and/or consults with the referring physician or others 

3. Film sorting and short-term film storage, where active images are sorted and stored 
for archiving (active status may last for months or even years) 

 
In some practices, reporting and consulting are performed in the personnel zone instead of 
the image-processing zone. 
 
Personnel Zone 
 
The personnel zone includes office space and staff support areas such as lockers, toilet 
rooms, lounges and conference spaces. If staff lounges and conference are to be shared by 
other departments, these spaces should be located along the perimeter of the department to 
keep non-departmental traffic away from busy work areas. 
 
Many radiologists review and interpret images in their offices; others review and interpret 
them in multi-viewing rooms complete with film alternators, film illuminators and multimedia 
computer workstations that integrate PACS, IMACS and RIS (radiology information system), 
and HIS (hospital information system) capabilities. 
 
Long-Term File Zone 
 
Various regulatory bodies have rules regarding the length of time inactive films must be 
retained, as well as individual practice philosophies. It is not uncommon for films to be 
archived for seven years or longer. Inactive film storage often can be located in an area 
remote from the main department, providing that some means of retrieving old films is 
practical. 
 
Plan Typologies 
 
Over the years, the size and configuration of imaging facilities has evolved in parallel with the 
evolution of health care facilities and imaging equipment. This section discusses a variety of 
common plan typologies. Many corridor-based typologies, which lack flexibility, reflect the 
configuration of early hospitals with long single- and double loaded corridors. Core and cluster 
plans improve on their more linear predecessors and reflect an approach to planning that is 
more appropriate. 
 
Single-corridor imaging department layouts developed as a result of long, narrow hospital 
wings. Although these layouts may be suitable for small departments with small workloads, 
the single-corridor plan has many limitations. 
 
First, inpatient, outpatient, staff and service traffic are combined. In addition, there is often 
little separation between departmental traffic and through traffic. Expansion is inconvenient 
and usually limited to one end, and travel routes are long.  
 
The traditional double-loaded corridor plan is a slight improvement over the single-corridor 
arrangement. Although there is potential for some traffic segregation, travel distances are still 
long. Communication among staff and the mixing of different types of traffic remain a problem. 
In addition, space utilization tends to be inefficient because the increased amount of corridor 
space is disproportionate to the limited functional advantages it provides. 
 



 
 
The core plan solves some of the inefficiencies found in the single- and double-corridor 
layouts. Based on a concentric arrangement of activity zones, the core plan separates staff 
and patient areas and allows for the separation of inpatient and outpatient traffic. 
 

 
 
The cluster plan is a modified form of the core arrangement. Cluster plans allow for 
separation of activity clusters within the examination zone. For example, basic radiography, 
special radiography, mammography, and ultrasound activity clusters can all be made 
accessible in a cluster arrangement. This is beneficial when separate zones for special 
patient groups are desired. In addition, a cluster arrangement usually can accommodate a 



physical link between the imaging department and a separate imaging dock or relocatable 
imaging unit. 
 
Cluster plans are ideal for most medium- and large-size facilities. They usually accommodate 
multiple image-processing and viewing areas without creating long travel distances for 
patients and staff. 
 

 
 
Space Requirements 
 
Planning for too much space costs a lot of money; planning for too little costs even more! With 
all the complexity and continually changing variables associated with medical imaging, how is 
it possible to determine the size of an imaging facility, to determine the number and size of 
procedure rooms needed and their optimum configuration? Because all facilities are unique, 
there is no single answer to a question such as “how big is a radiology department?” any 
more than there is an answer to “How big is a house?” 
 
Determining space requirements is a rigorous and complex process that depends on the 
outcome of other related studies, such as strategic analysis and functional programming. A 
broadbrush approach may be acceptable at a projects inception when no more than order-of-
magnitude information is needed to see whether it is financially viable, to continue detailed 
planning without verifying preliminary guesstimates is inappropriate. 
 
This section describes a general methodology for determining space requirements for any 
imaging facility and identifies the variables that influence the size of a particular institution. 
Discussion includes how to project the type, number and size of procedure rooms required, 
as well as the amount and size of support space required. It implies a careful analysis of a 
facilities needs. 
 
Space Determinant Methodology for the Imaging Facility 
 
Planning for the space requirements of an imaging facility requires interaction among facility 
planners and facility users. Two processes – functional programming and space programming 
– must precede the design and planning stages. Functional programming evaluates historic 
and present workload data in order to calculate future projections. Thus, functional 
programming is the first step in the umbrella process of programming. Its end product 
describes anticipated workloads (quantity, duration and mix of procedures) in terms of 
staffing, equipment and workflow. Space programming translates the functional program into 
area requirements. It includes a list describing the size, number and spatial characteristics of 
every room and department in the facility. 
 



Space programming begins with a series of interviews among planners and the administrative 
and medical users of the facility during which the planning team collects and reviews data, 
projects anticipated workloads, and calculates requirements. Following are the key 
components involved in those activities: 
 

• Data Collection (provided by facility users in case of an existing facility) 
 Existing workload in terms of procedure mix and quantity 
 Existing staffing requirements 
 Existing equipment requirements 
 Historic workload data to determine past trends (where applicable) 
 Degree of satisfaction with existing space, equipment and facility 

 
• Workload projections (determined by functional programming team in conjunction 

with facility users) 
 Assumptions regarding future trends, based on operational goals, market 

changes and changes in technology 
 Future workload in terms of procedure mix and quantity 
 Staffing projections to accommodate future workload 
 Equipment projections to accommodate future workload 

 
• Space and functional requirements (determined by programming and planning team 

in conjunction with facility users) 
 

 Area requirements to accommodate future workload (number and size of rooms 
to accommodate anticipated patient examinations, consultations, treatment, and 
so on) 

 Area requirements to accommodate future staffing 
 Area requirements to accommodate future equipment 
 Area requirements to accommodate future expansion 
 Functional adjacencies 
 Work flow and traffic patterns 

 
The user group interviews will disclose varying opinions from different individuals within the 
organization (administrators, radiologists, technologists, nurses, physicists, engineers, 
housekeeping personnel, clerical staff, patient advocates, and so on). Because the most 
vocal individuals may not necessarily be those with the most authority, recording individual 
requests without obtaining some degree of consensus from the group can prove misleading. 
Thus, the planning team will benefit from having one key individual from each user group first 
take responsibility for reviewing and verifying the collected data and then become part of the 
review process all the way through the contract documents and construction phases of 
service. 
 
Key Space Generators 
 
For each type of room or area, there is usually a primary generator, or key space generator, 
that best determines its number, size and shape. Key space generators include units of work 
(for example admissions per year), number of staff and size of equipment. 
 
However, some types of room are affected by more than one key space generator. For 
example, the optimal number of radiographic rooms is determined primarily by the anticipated 
number of annual exams, whereas each room’s size and shape are influence by the array of 
equipment and how it will be used. An additional key space generator for a radiographic room 
in a teaching hospital having the same equipment as its community hospital counterpart might 
be the need to provide additional space for observers of, or participants in, a procedure. 
 
In contrast to radiographic rooms, which are sized according to workload and equipment 
requirements, offices are sized according to the number of occupants and their importance 
within the organization, the number of people involved in consultations, how the office is used, 
and, therefore, the size and arrangement of furniture. Workload (the number of consultations) 
has little influence on office size. The number of offices required is based on staffing, which is 



indirectly a result of both workload and number of procedure rooms. In teaching facilities, the 
number of offices may be higher than in non-teaching facilities. 
 
Types of Space 
 
Most imaging facilities are composed of three types of space: activity, support and 
administration. Activity space reflects the primary activity of the facility and is the key 
determinant of department area. 
 
The size and configuration of imaging rooms are often determined by clearances required for 
the specific imaging equipment selected. room dimensions are further influenced by patient 
flow, staff flow, and ancillary equipment that will be used within the room. 
 
Support space and administration space directly assist the function of activity spaces, whose 
characteristics determine their number and size. For example, control rooms assist the 
functions of CT scanning rooms. The number and size of control rooms and computer rooms 
are determined by the type and quantity of CT equipment, the anticipated CT workload, and 
the number of staff and equipment in the control room. Similarly, administration space (office 
and clerical area) requirements are determined by the number and type of staff needed to 
support and operate the imaging equipment and to assist imaging patients. 
 
Activity Clusters 
 
In most instances, certain types of spaces are grouped together in what can be called an 
activity cluster. The individual spaces in the activity cluster work together to support various 
functions. In the case of film processing, a darkroom (or daylight processing area), an image 
quality viewing area and a film sorting area form an activity cluster. Separate tasks are 
performed within each space, and yet if one of the spaces is not provided, the entire film-
processing activity cannot be accomplished. Thus, a film processing room is usually 
supported by a viewing area to verify image quality before the patient dresses again. 
 
A film-processing activity cluster can be centralized (supporting many procedure rooms), 
decentralized (supporting a select group of rooms with imaging equipment that can all share 
the same type of processor), or dedicated (located within the procedure room and attached to 
an individual piece of imaging equipment). When film processing occurs in the procedure 
room, image quality can be checked without a separate viewing area. With some image 
acquisition techniques such as MRI and CT, image quality is reviewed on computer monitors. 
 

 
 



Other examples of activity clusters include: 
 

• Fluoroscopy room/toilet room (so that patients can eliminate immediately following 
the exam in the event barium enemas are used) 

• Ultrasound room/toilet room (so that patients undergoing abdominal ultrasound can 
eliminate large quantities of water consumed prior to the exam) 

• Radiography room/control room/dressing area 
• CT scanning room/patient prep and holding/ control 
• Nuclear medicine scanning room/toilet/dressing/holding dose room 
• Positron emission tomography (PET) scanning room, cyclotron/dose room 

 

 
 
Variables Affecting Facility Size 
 
The following variables should be considered while determining facility size: 
 

• The number of annual operating hours differs among institutions. Workload 
projections must be based on stated assumptions regarding operating hours per day 
and operating days per year. Additionally, at most hospitals the imaging workload 
varies dramatically from one shift to another. The night shift has peaks and lulls, 
depending on the workload of emergency cases. In contrast, the day shift may be 
heavily scheduled and will be subject to staff efficiency and the frequency of 
emergency cases disrupting the schedule. 

• Renovation projects are likely to require more space then a newly constructed facility 
with the same workload capacity, because planning may not be able to be as efficient 
as with new construction. 

• If radiographic facilities exist in the emergency department, they should not be 
counted as part of the primary emergency workload. However, radiology staffing may 
be inefficient if the same personnel are used to staff the two departments. 

• Although some imaging equipment is getting smaller, many imaging procedures are 
becoming more complex and more people and ancillary equipment are involved; thus, 
some room sizes are getting bigger and additional patient holding areas are required. 
Equipment throughput capabilities are increasing; thus in some instances, the 
number of annual procedures per examination room is getting larger. Automated 



image processing and image management and communication systems can reduce 
average procedure durations, thus also increasing the number of annual procedures 
per examination room. 

• Imaging workload is determined by the type of patients in an institution and not just 
the number of patients. For example, a hospital with a large obstetrics program is 
likely to perform more abdominal ultrasound examinations than one without a 
significant number of such patients. Similarly, a major heart center is likely to do more 
cardiac imaging than a hospital that does not focus on cardiology. Magic numbers 
that simply convert patient beds to procedures per year do not reflect the fact that all 
patient beds are not equal. 

• Outpatient imaging centers, as compared to hospital imaging departments, are likely 
to perform more routine procedures of short duration. Thus an outpatient facility is 
likely to accommodate more procedures per room per hour than a hospital. However, 
the outpatient facility may not be open as many days per week or as many hours per 
day as a hospital department. Thus each room may accommodate relatively fewer 
procedures per year as compared to hospital procedure rooms. 

• Some institutions include nuclear medicine as a part of radiology, others do not. 
Some even include radiation therapy as a part of the radiology department. Some 
institutions have MRI within the imaging department; some have MRI in a separate 
facility or modular enclosure. A clear description of what is to be included in the 
department is necessary before determining department size. 

• Some institutions have one central imaging department; others decentralize routine 
imaging rooms and locate them near the various inpatient units nursing units. Special 
procedure rooms are usually placed within one central location. Some institutions 
combine inpatient and outpatient imaging; others have two 9or more) separate 
facilities. Each of these variables will influence the amount and type of space needed. 

• Archival film files are frequently stored in a location that is remote from the main 
imaging department or even off-site. Department area calculations will be affected by 
whether remote file storage is included or excluded from the total area calculation. 

• Filmless imaging departments may eventually require less space for film files than 
film-based imaging departments. Filmless imaging departments eventually may 
require less space than film-based departments for image reading and interpretation 
workstations, although initially more space will probably be required, because both 
film-based and filmless workstations will co-exist until the latter becomes fully 
integrated into daily routines. Therefore, the degree to which a department utilizes 
filmless imaging technology will influence space requirements. 

 
Room Design 
 
Room design is closely related to the both the people who use the room and the equipment 
that is used in it. There are many possible design approaches. Like the imaging department 
itself, each room must be designed in concert with workflow; patient, staff and support traffic; 
and the spatial perceptions of the individuals using the room. Additionally, primary design 
drivers, or key space generators for many rooms, are the placement, size, movement and 
access requirements of individual imaging modalities. 
 
Below are given some basic criteria to be considered when planning a radiographic procedure 
room. The intent is not to describe every room component in detail nor is it to describe any 
single best design solution for the room in question, but rather to provide general guidelines. 
To do this for every type of room in the typical imaging department would be beyond the 
scope of this lecture. 
 
General Considerations for Procedure Rooms 
 
Because the complexity and characteristics of many procedure rooms are evolving rapidly, 
the number of personnel in the procedure room and the acuity of patients are increasing. And 
because the size, sophistication, type and quantity of equipment to be found in many rooms 
are changing equally rapidly, the dimensions, physical characteristics and infrastructure 
requirements of some rooms are not necessarily fixed. This applies more to special procedure 
rooms, such as angiography and catheterization labs, than is does to most basic procedure 
rooms, such as general radiography/fluoroscopy (R/F) rooms. 



 
Formulas for complex procedure room design are of limited value. Even those for basic 
procedure rooms need to be modified for single-corridor, double-corridor, core, or cluster 
department configurations. See the discussion on Plan Typologies above. The combining or 
separation of patient and staff traffic will alter the number of entrances (and hence the layout) 
of the procedure room in question.  
 
The ability of staff to easily observe patients is another key consideration affecting room 
design. For example, the technologist should be able to see the patient’s face at all times 
from the control area. If the patient table is accessible only from one side and tilts from 
horizontal to vertical, this establishes a physical relationship between the placement of the 
control area and the placement of the patient table within the procedure room. In addition, if 
the radiologist (or invasive cardiologist) needs access to the patients right side, an 
unobstructed view of ceiling-supported monitors, and the assistance of others who can reach 
catheters and other supplies with minimal movement at the same time that the technologist in 
the control area needs an unobstructed view of the patient and the physician, the equation 
becomes more complex. Maximum lengths of pre-assembled equipment cables also influence 
room design. 
 
Trends 
 
Two trends regarding imaging processing rooms are worth noting here. The first is that the 
complexity of outpatient imaging procedures continues to increase. The second is that, many 
procedures, both inpatient and outpatient oriented, are becoming more invasive. 
 
Facility implications of the increasing complexity of outpatient procedures are numerous, 
especially for facilities other than acute care hospitals. First, floor-to-floor heights in non-
hospital buildings are traditionally lower than they are in hospitals. The ability to construct 
functional and flexible procedure rooms without adequate vertical clearance may be 
compromised where vertical clearance is inadequate. Similarly, power, heating, ventilation 
and air-conditioning (HVAC), plumbing and fire-fighting systems typically designed for non-
hospital buildings may be inadequate for complex procedure rooms and their equipment. 
Separate systems may be required just for the imaging component of some outpatient 
facilities. Structural systems in non-hospital facilities must be able to support the load created 
by imaging equipment. Additional structural reinforcing may be needed for outpatient 
renovation facilities. Floor-loading capacities that are greater than for other types of non-
hospital buildings may be needed for new construction.  
 
The implications of increasingly invasive imaging procedures are also numerous. Some 
procedure rooms require higher levels of infection control, greater emergency and 
uninterruptible power supply, emergency equipment, medical gas outlets, and more space 
than was previously required. To accommodate infection control criteria, special wall floor and 
ceiling finishes may need to be specified. Special methods of assembling these materials to 
limit the growth of organisms and to simplify cleaning procedures also may be necessary. In 
addition, exhaust, ventilation, and air-filtration specifications may need to be upgraded for 
these procedure rooms. 
 
Details 
 
A broad array of fixtures and accessory equipment is needed in most procedure rooms. Some 
notable examples follow: 
 

• A hand-washing fixture should be provided in the room. 
• Some special procedure rooms need to have scrub sinks located nearby. 
• Some rooms, such as cardiac catheterization labs, need an additional sink located 

nearby for cleaning catheters. 
• Many procedure rooms that emit radiation require that that patients and personnel 

wear lead-lined aprons or other forms of protective clothing. Therefore apron racks 
are required in or near those rooms. Additionally, radiation protection is integrated 
into the room construction itself. 



• If conventional film processing is used, a lighttight through-the-wall cassette pass-box 
should be installed, ideally directly between the control portion of the procedure room 
and the darkroom.  

• Film illuminators of the proper orientation and configuration should be placed where 
they are accessible for easy viewing. 

 
Coordination of the numerous accessory items and fixtures required in the procedure room 
should begin early in the design development phase. If it is not, last-minute decisions 
regarding seemingly minor items can severely compromise a workable procedure room 
layout. Wall thickness should be increased where flush mounted accessories are used and 
where major conduits pass through wall partitions. Usually, it is advantageous to increase the 
wall thickness around the entire procedure room. 
 
Future Trends 
 
In the 1970’s and much of the 1980’s, long-range planning established an integral foundation 
for the design and construction of most healthcare facilities. However, as the eighties and 
nineties progressed, the duration of planning horizons shortened noticeably, as healthcare 
delivery systems began to reflect changes in healthcare reimbursement, notably, the advent 
of managed care and cost containment. At present, even short term planning forecasts are 
qualified with great risk and uncertainty. 
 
This uncertainty during an era of rapid change requires that today’s planning be done in such 
a way as to accommodate many possible outcomes. Although the details of tomorrow’s health 
care environment are unclear, it is possible to determine a general direction. 
 
Following is a look at the impact of changes in the health care reimbursement and delivery 
system in the area of medical imaging: 
 

• A shakeout or survival of imaging modalities with high-outcome-to-cost ratios, while 
less efficacious techniques struggle for reimbursement 

• Increased requirements to justify the economic value of new modalities 
• An increased reliance on predetermined clinical pathways or courses of action for 

patient care 
• The increased volume and complexity of outpatient imaging services 
• A decreased cost per imaging procedure 
• Improved cost accounting and pricing required by capitation 
• The development of telemedicine and teleradiology as integral components of health 

care delivery 
• Volatile political debates surrounding outcome monitoring as a means of directing the 

future growth of specific imaging modalities 
• Cross-trained healthcare technicians performing technical tasks that were previously 

performed exclusively by imaging technologists 
• An increased development of interventional imaging procedures, including imaging 

applications in the operating room. 
 
Design Goals 
 
The architecture of imaging facilities reflects the humanistic, technical, social and economic 
characteristics of health care in general being described in this workshop on healthcare 
design. As in the design of any complex facility type, functional concerns must be integrated 
with the physical image that is intended for the facility. 
 
Yet healthcare architecture in the 21st century is certain to have a different emphasis than it 
has had in the past. As healthcare functions in an area of cost containment, there may be a 
tendency among some to devaluate the importance of facility image and favor the economic 
criteria by which facility design is judged. However, a sounder approach is to consider that 
health care is changing it’s focus from a treatment-based industry to one of both prevention 
and treatment. In this regard, image and ambiance are better judged in terms of both their 
cost and contribution to health and well being than in terms of cost alone. 



Phew! 
 
If you reached this point, you are to be congratulated on your powers of perseverance. I 
guess you learned more about imaging facility design than you ever thought necessary. What 
if I were to tell you that the above represents only a small fraction of the book it was cadged 
from? Anyway, peace. 
 
I hope it comes in of use. In the end, it is a question of understanding and then applying 
common sense in the context of your design skills. Hang in there! 
 
 
Source: The Architecture of Imaging by Bill Rostenburg, AIA – American Hospital Publishing 



Future Perfect: Trends Shaping Healthcare Architecture 
Lecture Series 2004 
 
When most of us think about the future of medicine, architecture is not the first thing that comes 
to mind. We think of advances in technology, enabling better imaging techniques, robotic surgery, 
and advances in medical research, enabling genetic engineering of which miracles are now 
expected.  
 
We think, too, of the current healthcare crisis in the developing countries: the inescapable reality 
that many people do not have access to good basic medical care, let alone technological 
wonders now in existence and yet to emerge. 
 
The great nineteenth-century dramatist, Henryk Ibsen, wrote two plays that we would like to 
mention. An Enemy of the People and The Master Builder. The hero of one is a physician, of the 
other, an architect. Both men find themselves faced with similar tasks: to diagnose and heal the 
ills of their community and society. Physician or architect, both promote the health of humanity 
and civilization. 
 
This concept drives our practice as healthcare architects. But it is more than a talisman or 
metaphor. It is a reality. If there is a single trend that is definitive in shaping the future of hospital 
and healthcare facility design, it is the emergence of architects and designers as full partners in 
planning and delivering medical care. 
 
Three megatrends will shape the future of medicine in the next 100 years. 
 

1. Medicine will address the causes of disease, digging to the roots – or, more correctly, the 
seeds – of life itself, engineering human genes, chromosomes and molecules in order to 
eliminate rather than attempt to cure disease. 

2. For those diseases and disorders that cannot be engineered out of existence and in the 
case of injury and accident, non-invasive treatments (especially drug therapies) and 
minimally invasive procedures will extensively replace surgery. Such procedures will 
increasingly be performed at home or in outpatient settings rather than in hospitals. 

3. Genetic engineering, insofar as it succeeds, will be the most cost-effective way of dealing 
with disease. Not to plug and patch, but prevent. What cannot be prevented, however, its 
treatment will be judged on a cost-versus-benefit basis. 

 
These are sobering trends, particularly the first and third. 
Genetic engineering is the center of much controversy about the 
potentially disastrous consequences of meddling with nature. It 
raises the question is human genetic engineering morally 
correct? These are valid and highly disturbing questions. On the 
other hand, we are familiar with the consequences of the failure 
to eliminate disease – high cost medical care of questionable 
effectiveness. A moral dilemma, if ever there was one. 
 
Scarcely less disquieting in its implications is the third megatrend 
– healthcare on a cost-versus-benefit equation. The physician’s 
Hippocratic Oath prevents them from putting any kind of price on 
human life. Until some time back, to do “everything possible” for 
a patient cost very little more than to do nothing at all, simply 
because there was not much that could be done.  
 
Hippocrates treating a patient 

 



To be sure, the ambition to do all one could to save a life is a noble one. In the past, it was also 
economically feasible. Today, however, there is much, much more that can be done for any given 
patient – and each of these procedures, drugs and interventions comes with a price tag, which 
the individual and ultimately society must pay. Indiscriminately paying “for it all” has already 
become crippling to society, and insurance providers and government agencies are now 
acknowledging that it is not merely crippling, but fatal.  
 
Diagnosis Related Groups (DRGs) are already expressions of judgment about the effectiveness 
of procedures. Insurance providers and government agencies are saying that they will pay for 
procedures proven to be effective, but they will not pay for unproven or marginally effective 
treatments. Such cost-versus-benefit judgments will play a greater role in the delivery of 
healthcare, no matter who is paying for the treatment. No longer will healthcare providers have 
sacrosanct license to do “whatever is necessary” in each and every case. 
 
The cost-versus-benefit goes beyond rupees and paise. Healthcare consumers will increasingly 
weigh the prospective benefit of a given treatment against the quality of life they may expect as a 
result of it. It is not only likely that more patients will opt out of treatments that prolong misery in 
order to merely prolong basic life processes, but that life termination will become a viable medical 
option. 
 
What will be the new roles for Healthcare Architects in this radically changing future? 
 

1. They will probably be asked to create fewer hospitals and more ambulatory facilities, 
including freestanding clinics, medical office buildings, and specialized freestanding 
diagnostic centers. In addition, we may see an increased demand for healthcare facilities 
on the retail model – medical malls, possibly in landscaped settings. 

2. One possible scenario is a system consisting of specialty hospital facilities – maybe on 
the retail model – and strategically placed regional complexes: very large, very 
comprehensive hospitals in which specialized facilities and specialized practitioners are 
concentrated. Remote monitoring telemetry, and sophisticated data transmission will link 
the local specialty hospital to the more distant comprehensive facility, making a trip there 
unnecessary.  

3. There may be new opportunities in healthcare hotels and healthcare communities. 
Healthcare hotels would be places for convalescence and supervised care – a hybrid 
cross between hotel, spa and hospital. Healthcare communities are another likely 
direction, as a large percentage of the population ages. Planned communities focused on 
wellness, and providing various levels of assisted living may largely take the place of 
hospitals, skilled nursing facilities and retirement villages. 

4. Architects will be called in on planning processes earlier, they will be asked to contribute 
a very broad range of expertise, and they will be active during the entire lifespan of the 
building. In a sense, architects will serve as caregivers, members of the patient-care 
team. 

5. The present cutting edge and the future of healthcare architecture are being driven by 
economics, as well as by two imperatives usually assumed to be mutually exclusive: high 
technology and high humanity. We have discussed that these two need to find common 
ground so that more technology can lead to a higher degree of humanity in healthcare. 
But still they lead us to a question that penetrates to the heart of the future of hospital and 
healthcare facility design. Can we design “healing” buildings? This would be the central 
focus of the future of healthcare facility design. 

 
The drive towards market reform in the U.S. health care delivery system is likely to result in the 
eventual replacement of most individual health care providers with integrated health networks. 
With the entry of corporate houses into the field of health care delivery in India too, we can see 
the beginning of this future trend. This change will dramatically alter the political, economic and 
social setting in which health care services will be provided. This integrated health care 
environment will probably be characterized by: 



 
• Increased incentives for cost containment and penalties for spending that does not result 

in overall savings 
• More paying patients, as more people who are presently uninsured gain access to the 

health care system 
• Regional and community based integrated health networks, less duplication of services, 

and creation of centers of excellence 
• The extensive growth of ambulatory care services dispersed throughout a community, 

with inpatient services focusing on patients with greater acuity than in the past 
• The increased importance of information management, outcomes analysis, and 

communications systems 
• The proliferation of gatekeeper systems in which primary care physicians monitor 

referrals to specialized services 
• Managed care and other capitated payment system 
• An emphasis on disease and injury prevention 

 
We healthcare architects need to practice medicine through competent and caring design. On the 
shingle we hang out we need to write: Healthcare Architect M.D. This is the way to our Future 
Perfect. 
 
 
Sources: New Directions in Hospital and Healthcare Facility Design – Miller & Swensson 

The Architecture of Imaging by Bill Rostenburg, AIA – American Hospital 
Publishing 
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