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AAMI. See Association for the
Advancement of Medical
Instrumentation (AAMI)

active sensors, 68

advance directive, 221

advanced cardiac life support
(ACLS), 97-100

airborne precautions, 60

Alaris smart pumps, 201

alarms

infant tracking systems, 219
line isolation monitor, 33
nurse call systems, 216-17
performance verification, 47

Ambu bags, 124-25

ambulant patients

ECG monitoring, 89-90

American College of Clinical
Engineering (ACCE), 57

American Recovery and
Reinvestment ACT
(ARRA), 207

American Society of Healthcare
Engineering (ASHE), 34-35

amnesia

in surgery, 161

analgesia, 161, 202

analog to digital signal conversion,
75-76

anesthesiologist

pre-op, 160

anesthesiology
equipment, 160-61, 167-68
monitoring, 136-37, 160-61, 167
types, 161
anesthetic agents, 161
anesthetizing locations/rooms, 32
angiography, 181, 185
angioplasty
percutaneous transluminal
coronary, 185
antigens/antibodies
blood test, 191
apnea, 123-24
archiving
pictures, 185-86
arterial pressure
measurement, 115-16
arthroscopes, 168
artificial hearts, 100-1
asset tracking, 217-19
Association for the Advancement
of Medical Instrumentation
(AAMI)
certification, 13-14
job description, 8-11
membership, 15
standards, 31
asystole, 84
audiology, 220
auditory brainstem response
(ARB), 136
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auscultatory BP
measurement, 111-12
autoclaves, 164
automated external defibrillators
(AEDs), 99-100

bariatric beds, 153
batteries
inspection/replacement
schedule, 47
beds
in ICUs, 153
bedside monitoring
ECG, 88-89
EMRs and, 207-8
bedside testing, 196-97
best practice
codes and standards, 31-32
Biomedical Engineering Society
(BMES), 56-57
Biomedical Equipment Technician
(BMET), 3, 8-11,
58-61
biphasic waveform, 98
bipolar ESUs, 171
bispectral index (BIS), 136-37
blood analysis, 191-92
blood and fluid warmers, 168
blood cell count, 191
blood gases
analysis, 191-92
blood oxygen saturation, 91-93, 121
blood pressure (BP), 111
automated measurement, 113-15
indirect measurements, 111-15
invasive arterial
measurement, 115-16
measurement sensors, 68
blood pressure cuff, 111-15
blood testing
respiration effectiveness, 120
BMET (Biomedical Equipment
Technician), 3, 8-11,
58-61

bodily fluids
testing, 190
BP. See blood pressure (BP)
brain
activity/signals, 133-40
perfusion, 138
physiology, 134
building regulations
Life Safety Code 101, 40-41
burns ICUs, 150

capacitive leakage current, 27
capnography, 121
Capsule
device network, 210
cardiac assist devices, 96-107
cardiac care units (CCUs), 145-46
cardiac catheterization, 185
cardio-pulmonary bypass, 103
cardioversion, 99
caregivers
in homecare, 22-23
career in HTM, 1-16
C-arm fluoroscopy devices, 181-82
CAT (computerized axial
tomography), 179
Centers for Medicare and Medicaid
Services (CMS), 41-42
central station
in telemetry, 89, 154
centrifuges, 193-95
cerebral blood flow (CBF), 138
cerebral spinal fluid (CSF)
shunts, 138
certification, 13-14, 16
Certified Registered Nurse Anesthetist
(CRNA), 160-61, 162
childbirth. See labor
children
play therapy, 214
circulating nurses, 161-62
clinical decision support (CDS)
software, 209
clinical laboratory equipment, 189-97
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clinical laboratory results, 207-8

clothing

in OR, 162-63
cobalt therapy, 184
codes

best practice, 31-32
of ethics, 56-57
College of American Pathology
(CAP), 15
communication standards, 211
communication systems
between devices, 185-86
Compressed Gas Association
(CGA), 15
compression devices
DVT prevention, 150-51
computerized axial tomography
(CAT), 179
computerized maintenance
management systems
(CMMS), 53
computers
signal noise, 77
conduction abnormalities, 84
confidentiality
codes of ethics, 56-57
connection
device to patient, 34
contact precautions, 60
continuous EEG monitoring, 136
contrast medium
in CT, 179-81
Coulter technique, 191
crash cart, 48-49, 145-46
curative surgery, 164
currents
to be measured, 50-52
customer service, 61-63, 166

data capture
interoperability, 208-9

deep vein thrombosis (DVT)
prevention, 150-51

defibrillation, 24t2.1, 25

defibrillators, 97-100, 103
public use, 99-100
testing, 48-49, 98-99
dental X-rays, 177-79
depth of anesthesia
monitors, 136-37, 167
device currents, 27-28
device failure, 53-54
device testing, 45-54
diabetic patients
insulin pumps, 204
diagnostic devices, 21
diagnostic surgery, 163
dialysis machines, 151, 152f12.3
diastolic blood pressure,
111-12, 113-15
dicrotic notch, 115-16
digital imaging and computing in
medicine (DIDCOM), 186
digital-to-analog signal
conversion, 77
Dinamap monitor, 113-15
disease transmission
precautions, 58-61
dispensing systems
medication, 217-18
displays on equipment
performance verification, 47
disposable cassettes
infusion pumps, 201
DNA patterns
electrophoresis, 193
do not resuscitate (DNR) order, 221
documentation
CMMS and, 53
HTM roles, 7
manuals, 39-40
performance assurance tests, 52
Doppler ultrasound, 90-91, 214-15
droplet precautions, 60

earth leakage current, 26, 50-51
ECG. See electrocardiogram (ECG)
echocardiography, 176-77
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effectiveness
of respiration, 120-21
Einthoven, Willem, 82
Einthoven'’s triangle, 86
elderly patients
in CCUs, 145-46
electrical activity
brain, 134-35
heart, 82-84
electrical backup
for ventilators, 127
electrical outlet
ground pin orientation, 35-36
placement, 37
strips, 38
electrical safety testing,
38-39, 50-52
electrical shock, 23-26
electrical waveform
on ECG, 83-84
electrical wiring
colors, 37
hospital, 35-38
electricity
hazards, 22
electrocardiogram (ECG), 83-84
diagnostic, 84
electrodes, 85
leads, 85-88
mnemonic for, 88
monitoring, 84-90
electrodes, 66-78
electroencephalography
(EEG), 134-37
electronic medical records
(EMRs), 207-8
communication standards, 211
evolution, 207-8
interoperability, 208-9
IT and, 206-12
networks, 209-11
electrophoresis, 193
electrosurgical units (ESUs), 77,
169-71

emergencies, 7
microshock, 26
planning for, 7
emergency power, 37
emergency response
defibrillators, 97-100
employers
of HTM technicians, 3
endotracheal tube, 128-29
engineering
vs technology, 16
enteral nutrition, 151, 204
environmental error sensors, 70
epidural anesthesia, 161
equipment
adaptations/modifications, 7
design, 8
electrical safety testing, 38-39
inspection/assembly, 7, 46
operating rooms, 166-72
pre-purchase evaluation, 7
updates/recalls, 7
equipment failure
minimization, 46
equipment sterilization, 164-65
erroneous information
electronic data, 208-9
ethics
codes of, 56-57
terminally ill patients, 221
EtO sterilizer, 165
evoked potential testing, 135-36
extension cords, 37-38
external pacemakers, 101, 102
external temporary cardiac assist
devices, 101

extracorporeal membrane oxygenation

(ECMO), 103, 129-30
for neonates, 147
eye protection, 59

face masks, 163
failure
of component, 32
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fault currents, 27-28, 32

feeding pumps, 204

fetal heart monitoring, 214-16
Doppler ultrasound,

90-91, 214-15
electrodes, 71-72, 90-91
telemetry, 154

fetal monitoring
antenatal ultrasound, 177
fibrillation, 24t2.1, 25, 84, 97
survival rate, 99
field service representatives
(FSRs), 8-13
finger probe
pulse oximetry, 91-92
five-lead ECG, 86-87
flow cytometry
blood test, 191
flow rates
lung volumes, 122
fluid delivery pumps, 199-204
fluid warmers
in OR, 168
fluids
bodily
testing, 190
electrical hazards, 22
microshock, 26
pathogens in, 58-61
wet location, 34-35
fluorescent dyes, 191
fluorochromes, 191
fluoroscopy, 180-82
Food and Drug Administration
(FDA), 41
freezing point depression, 192
functions
of HTM technicians, 3-11
further study
blood pressure, 117-18
brain and its activity, 141-42
cardiac assist devices, 108-9

clinical laboratory equipment, 198

device testing, 54

electrodes, sensors, signals, and
noise, 78-80

EMRs and IT, 212

guidelines, 43-44

heart monitoring, 94-95

HTM career, 18-19

imaging, 187-88

intensive care, 155-57

operating room, 173-74

patient safety, 28-29

pumps, 205

respiratory therapy, 130-32

specialist areas of HTM, 222-23

workplace issues, 65

gases in blood
analysis, 191-92
general anesthesia, 161
genetic identification, 193
government regulations
medical devices, 41-42
ground conductor, 27, 37
ground impedance, 38
ground pins, 37
orientation, 35-36
ground-fault circuit interrupter
(GECI), 32
grounding system, 32
ground-to-chassis resistance
measurement, 38
guidelines, 30-42
guiding agencies, 14-15

handwashing
hygiene, 60
hazards
fault currents, 27-28
potential, 22
warning, 33
Health Insurance Portability and
Accountability Act 1996
(HIPAA), 41, 207
health insurance programs, 41-42
Health Level-7 (HL-7), 211
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Health Technology Management
(HTM), vi-vii
healthcare environments, 22-23
Healthcare Facilities Code, 31-38
Healthcare Information Management
Systems Society (HIMSS), 212
healthcare obligations, 56-57
healthcare-associated infections
(HAI), 60-61
hearing evaluation, 220
heart
pressure within, 116
heart monitoring, 81-93
telemetry, 89, 153-54. See also
fetal heart monitoring
heart rate, 83-84
heart-lung machines, 103
hearts, artificial, 100-1
telemetry. See also cardiac assist
devices
high-frequency oscillator ventilator
(HFOV), 127-28
high-frequency ventilation
(HFV), 127-29
Holter monitoring, 89-90
homecare
challenges, 22-23
hospital
electrical wiring, 35-38
hospital networks
electronic devices, 209-11
hospital-employed HTM
technicians, 4-7
human signals, 73-75, 77
humidifier
respiratory support, 129
hydrocephalus, 138
hygiene
handwashing, 60
hyperbaric oxygen, 150
hyperventilation, 123
hypoventilation, 123
hysteresis
system errors, 70

imaging, 175-86
impedance matching, 73
impedance plethysmography, 122-23
implantable cardioverter-
defibrillators, 103
implantable hearts, 100
implantable insulin pumps, 204
implantable pacemakers, 101-2
in vivo monitoring, 67
incident investigation, 7, 41
incubators
in NICUs, 147, 147f12.1
indirect BP measurements,
111-15
infant tracking systems, 219
infection control, 58-61
infections
nosocomial, 60-61
information analysis
CDS software, 209
information technology (IT)
HTM skills, 211-12
in EMS, 206-12
infrared LEDs, 91
infusion pumps, 200-2, 209
insertion error
in system, 69-70
inspection of devices, 46-47
instrumentation amplifier, 77
insufflators, 169
insulin pumps, 204
intensive care
BP monitoring, 115-16
DVT prevention, 150-51
EEG monitoring, 136
issues, 143-55
intensive care units (ICUs)
characteristics, 144-45
names, 144
types, 145-50
interoperability, 208-9
intra-aortic balloon pumps (IABPs),
105-7, 146
intracranial pressure (ICP), 136-37
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intrauterine pressure (IUP), 215
intravenous pumps, 200-2
invasive arterial pressure
measurement, 115-16
inventories
medical devices, 53
ion selective electrodes
(ISEs), 191-92
isolated power, 32-33
isolation
infection control, 59-60
isolation amplifier, 77-78
isolation transformer, 33

jaundice

neonates, 147-49
jet ventilator, 127-28
job description, 8-11
Joint Commission, 15, 42

Kangaroo pump, 204
kidney dialysis, 151-52
Korotkoff sounds, 111-12

labor monitoring, 154, 214-16
neonates. See also fetal heart
monitoring
laboratory equipment
clinical, 189-97
laboratory staff
naming/terminology, 190-91
laparoscopic surgery equipment,
167, 168-71
laryngoscope, 128-29
Laser Institute of America (LIA), 15
lasers, 172
flow cytometry, 191
smoke evacuators and, 167
leads, ECG. See
electrocardiogram (ECG)
leakage currents, 26-28
testing for, 38-39
left ventricle assist devices (LVADs),
101, 146

legal issues

incident investigation, 41

patient safety, 31-32
Let go current, 24-25,

24t2.1

Life Safety Code 101, 40-41
life-long learning, 64
light

in laboratory tests, 192
light-emitting diode, 68-69
lights

in OR, 168

signal noise, 77
line isolation monitor (LIM), 33
linear variable differential

transformers (LVDTSs), 68

local anesthesia, 161
long-term care

support devices, 220-21
long-term ECG recording, 89-90
Lown waveform, 97
lung volumes

spirometry, 122

macroshock, 25-26
magnetic force
in centrifuges, 193-95
magnetic resonance imaging
(MRI), 181-83
maintenance
preventative, 4-6
unscheduled, 53
Maintenance and Procedures
for Medical Equipment, 31
maintenance management
computerized, 53
manual resuscitation, 124-25
manuals
requirements, 39-40
masks
protective, 59, 60
mean arterial pressure (MAP), 115
mechanical ventilation, 124-27
medical air, 33
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Medical Device Amendment, 41
Medical Device Data Systems
(MDDS), 210
medical device reports, 41
medical devices
network, 209-11
Medical Equipment Management
Programs, 31
medical intensive care units
(MICUs), 149-50
medical records, 207
privacy, 41. See also electronic
medical records (EMRs)

medication delivery pumps, 199-204

medication dispensing
systems, 217-18
microscopes
in OR, 167
laboratory, 195-96
microshock, 26
microtomes, 196
mnemonic
for lead placement, 88
monitoring
in ICUs, 145
monitoring devices/equipment,
21, 160-61
monopolar ESUs, 170
myocardial infarction (MI), 84

naso-gastric tube
enteral nutrition, 151, 204

National Fire Protection Association

(NFPA), 15
Healthcare Facilities Code
99, 31-38
Life Safety Code 101, 40-41
nebulizer, 129
needle electrodes, 71-72, 90-91
neonatal intensive care units
(NICUs), 127-29, 146-49
neonatal units
infant tracking, 219
network connectivity of devices,
209-11

neuroanatomy
terminology, 134
neurological ICUs, 150
noise, 66-78
non-hospital-employed
technicians, 8
non-invasive blood pressure
(NIBP), 111-15
nosocomial infections, 60-61
nuclear medicine, 183-84
nurse call systems, 216-17
nursing staff
in the OR, 161-62
nutrition
in ICUs, 151

obese patients
ICU beds, 153
Occupational Health and Safety
Association (OSHA), 15
occupational therapists (OTs),
219-20
operating rooms (ORs), 158-72
environment, 159-61
equipment, 166-72
features, 159
lights, 168
wet location, 34-35
operating table, 160
optical devices, 68-69
organ function
MRI imaging, 181-83
orthopedic surgery
equipment, 168

oscillometric BP monitoring, 113-15

osmometry, 192
osmosis, 192
oximetry
pulse, 91-93, 121
oxygen
blood saturation, 91-93, 121
oxygen tent, 129

P wave, 83
pacemakers, 101-2
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pain current, 24, 24t2.1
palliative surgery, 164
paralysis
in surgery, 161
paralysis current, 24t2.1, 25
parenteral nutrition, 151
passive sensors, 67-68
pathogens
precautions against, 58-61
patient auxiliary current, 27
safety testing, 52
patient care beds, 153
patient care vicinity
defined, 33-34
patient connection
to device, 34
patient-controlled analgesia (PCA)
pumps, 202
patient leakage current, 26-27,
39, 51-52
patient movement
oximetry, 93
patient safety, 20-28
patient transportation
ECG monitoring, 89
patient warmers, 167-68
patient-owned equipment
safety testing, 39
patients
signals from, 73-75
patients’ records. See electronic
medical records (EMRs);
medical records
patients’ rights
codes of ethics, 56-57
patients’ wishes
terminal illness, 221
pediatric intensive care units
(PICUs), 149
percutaneous transluminal coronary
angioplasty (PTCA), 185
performance verification, 47-49, 52
periodic signals
human, 74
peristaltic pump, 200

peritoneal dialysis, 151
personal protective equipment
(PPE), 59
personal safety
HTM on, 58-61
pharmacy
CDS software, 209
Philips monitor, 196-97
photocells, 69
photodetectors, 69, 91
photodiodes, 69
photoemissive devices, 68-69
photometry, 192
photoresistors, 68
phototherapy, 147-49
physical therapists (PTs), 220
physiological monitor, 4-5
picture archiving and
communication systems
(PACS), 185-86
piezoelectric crystals, 68
play therapy, 214
point-of-care testing, 196-97
positive end expiratory pressure
(PEEP), 127
positron emission tomography
(PET), 184-85
post-anesthesia care units
(PACUs), 166
post-op area, 166
potentiometry, 67-68, 191-92
power cords
ground conductor, 37
inspection, 47
ungrounded, 37
pregnancy
stress tests, 216
ultrasound, 177
premature infants
apnea, 123-24
feeding pumps, 204
high-frequency ventilation
(HFV), 127-29
premature ventricular contractions
(PVCs), 84
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pre-op area, 159-60
pressure within heart, 116
preventative maintenance, 4-6, 46-47
preventative surgery, 163
privacy
healthcare ethics, 56-57
in IT, 207
medical records, 41
professional development, 7
customer service, 61-63
life-long learning, 64
professional obligations
code of ethics, 56-57
professionalism, 63-64
prosthetics, 221
public use
AEDs, 99-100
publications, 15-16
pulse oximetry, 91-93, 121
pumps, 199-204
cardiac assist devices, 146
in heart-lung machines, 103
intra-aortic balloon, 105-7
nutrition in ICUs, 151

QRS complex, 83-84

Radio Frequency Identification
(RFID), 217, 219
random signals
human, 75
Real Time Tracking Systems
(RTLS), 217-19
refrigerators
laboratory-grade, 196
regional anesthesia, 161
regulatory agencies, 14-15
rehabilitation
teamwork in, 219-20
related professional bodies, 14-15
renal dialysis, 220
renal support
in ICUs, 151-52
repair of devices/equipment,
4-5, 53

resistive leakage current, 27
respiration, 120, 121-24
effectiveness, 120-21
pulse oximetry, 92-93, 121
rates, 122-24
respiratory therapy, 119-30
respiratory volumes, 121-22
resuscitation, 124-25, 145-46
risk
patient safety, 22
risk assessments, 34-35
risk categories
devices, 21-22
risk management
in IT networks, 211-12
robotics
in OR, 167
roles in HTM, 2-11
in OR, 163, 166

Safe Medical Device Act, 41
safety

MRI and, 182-83

of patients, 20-28
safety analyzers, 50
safety board, 7
safety testing, 50-52
sales, 8
saws and drills, 168
scalp electrodes

fetal, 71-72, 90-91
scopes

laparoscopic surgery, 168-69
scrub nurses, 162
scrubs, 162-63
security

in IT networks, 207, 211-12
sedation

in surgery, 161
sensations

electrical shock, 24-26
sensors, 66-78

errors, 69-70
service contracts, 11-12
short circuits, 32
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shunts
cerebrospinal fluid, 138
signal conversion, 75-77
signal frequencies
telemetry, 154-55
signal noise, 77
signal protection, 77-78
signals, 66-78
single-photon emission computer
tomography (SPECT), 138
sinoatrial node, 82-83, 97
sleep studies, 138-40
SmartLinx Medical Device
Information System, 212
smart pumps, 201
smoke evacuators, 167, 171
soft-tissue imaging, 179-81
specialized HTM technicians,
11-13, 213-21
specialized test equipment, 47-49
spectrophotometry, 192
speech therapists, 220
sphygmomanometer, 111
spinal anesthesia, 161
spirometers, 122
staff
in the OR, 161-62
staff support, 5-7
standards
best practice, 31-32
static signals
human, 75
sterile environment
in OR, 162-63
sterile field, 163
in OR, 162
sterilization
surgical equipment, 164-65
stethoscope
in BP measurement, 111-12
strain gauges, 67
stress
in OR, 166
stress tests
in pregnancy, 216

study questions
blood pressure, 116
brain and its activity, 141
cardiac assist devices, 105-7
clinical laboratory equipment,
196-98
device testing, 54
electrodes, sensors, signals,
and noise, 78
EMRs and IT, 212
guidelines, 42
heart monitoring, 93-94
HTM career, 16-18
imaging, 186
intensive care, 155
operating room, 172-73
patient safety, 28
pumps, 204
respiratory therapy, 130
specialist areas of HTM, 221-22
workplace issues, 64
suction regulators, 216
surface electrodes, 70-71
surgery
capnography during, 121
types/specialties, 163-64
surgical equipment
sterilization, 164-65
surgical intensive care units
(SICUs), 150
surgical lights, 160
surgical technicians, 162
Swan-Ganz catheter, 116
synchronized intermittent
mandatory ventilation
(SIMV), 126
syringe pumps, 202-3
systems
errors in, 69-70
systolic blood pressure,
111-12, 113-15

T wave, 84
tables
in OR, 168
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teamwork trochars, 169
ACCE ethics, 57 troubleshooting
in HTM, 2-3 by HTM technicians, 4-5

personal skills, 61-63
professionalism, 63-64
qualities, 56
technology
vs engineering, 16
telemetry, 153-55
ECG monitoring, 89
fetal monitors, 215
labor monitoring, 154
telephone support, 8
temperature measurement, 72-73
terminally ill patients, 221
test equipment, 47-50
therapeutic devices, 21, 47-49
thermistors, 68, 72-73, 192
thermocouples, 68
three-lead ECG monitoring, 85-86
threshold current, 24, 24t2.1
tidal volume, 121-22
tissue stainers, 196
titles/names
in HTM, 2-3
toco transducers, 215
touch leakage current, 26, 50-51
toy safety, 214
tracer
in PET scans, 184-85
tracheostomy tube, 128-29
training
for homecare givers, 23
staff support, 5-7
transcutaneous external cardiac
pacing/transthoracic external
pacing (TEP), 101
transducer probes, 176-77
transducers
toco, 215
transmission-based
infections, 59-60
transport monitors
ECG, 89
trans-thoracic ultrasound, 176-77

twelve-lead ECG monitoring, 87-88

ultrasound, 176-78
Doppler, 90-91, 214-15

urine tests, 192

uterine contractions
monitoring, 214-16

valve (heart) replacements, 103
ventilation
high-frequency, 127-29
ventilators, 124-27
calibration, 5-6
vicinity of patient care, 33-34
vital capacity
of lungs, 122
vital signs
blood pressure, 111
measurement, 113-15
tracking, 82
vital signs monitoring
CDS software, 209
EMRs, 207-8
vital signs simulator, 48
voluntary accreditation
of devices, 41-42

warmers
in NICUs, 147, 148f12.2
waveforms
in defibrillation, 97-98
on ECG, 83-84
wet location, 34-35
working hours
FSRs, 12
hospital-based, 8
workplace issues, 55-64
written procedures
performance verification, 52

X-ray imaging, 185
X-ray machines, 177-79
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