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ammonium quaternary compounds  378
amphibians  232, 286, 477, 479–87
amplitude  208, 229–30, 238, 243, 253, 256, 261, 263–64, 

268–69, 274, 277–78, 392
analyzers  18, 42, 53, 202, 209, 370, 407, 423, 436

blood gas  193, 420, 423–24, 436
infrared absorption  208
low‐spectrum  407
piezoelectric  208
polarographic  208

Anderson sling  429
aneroid manometer cuff pressure inflators  189
anesthesia

apparatus checkout recommendations  105
circuit  39–40, 80, 93, 125, 401
delivery  349, 471
equipment checklist  366
forms  328
incident reporting system  115, 125
information management systems see AIMS (Anesthesia 

Information Management Systems)
masks  103, 109, 472
records  324, 327, 333
ventilators  46, 79, 89, 409
workstations  23, 41, 50–51, 53, 215, 219, 332, 437, 469

anesthetic agent analyzers  129, 407
anesthetic agent monitors, infrared technique  417
anesthetic agent vaporization  57
anesthetic block  229
anesthetic breathing circuits  29, 33, 135
anesthetic chamber  57, 462
anesthetic circuit  18, 30, 53, 96, 101, 105, 109–10, 214, 

359, 401–2, 408, 415, 443–44, 447
anesthetic concentration  37, 45, 61, 132, 350, 408
anesthetic delivery system see ADS (anesthetic delivery 

system)
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anesthetic gases  32, 99–103, 113, 122, 127, 129, 168, 178, 

182, 350–51, 443, 466, 472, 489, 491
exhaled  375
managing waste  104
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trace waste  209
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anesthetic induction chambers  109, 462
anesthetic machine leaks  108
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491, 494
anesthetic records  323–33
anesthetic software  327
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anesthetic system, portable  24
angle

alpha  203
90‐degree  293

anode  210
antenna effect  340, 344
AORN (Association of Peri‐Operative Registered 

Nurses)  123, 298, 300
apes  497, 499–500, 502
APL (adjustable pressure limiting)  32, 36, 38, 74, 105, 

118, 127–29, 132–33, 136–37, 142–45, 147–48, 155, 
160, 278, 370

APL valve  34, 36–41, 46, 50–51, 80, 108, 110, 118–19, 
132, 138, 143–51, 160–63, 167, 370–72, 391

closed  34, 151
quick release  119

apnea  49, 200, 214, 301, 362, 403, 447, 499
aquarium pump  479
areas

high‐pressure  24
intermediate‐pressure  24–25, 30
low‐pressure  24, 30

argon  18, 209
arrangement  71, 143, 162–64, 167, 256
arrhythmias  152, 228, 245, 253–54, 263, 265, 279, 288, 

307, 309–10, 357, 393, 406
arterial blood

gas analysis  199–200, 204, 236, 459, 494
gases  193, 198, 406, 495
gas tensions  54, 198, 459
pressure  97, 249, 251, 321, 392–93, 407, 416, 435–36
pressure waveforms  238, 309

arterial catheter  236, 240–41, 247, 251, 309, 393, 406–7, 
435–36, 457, 493

arterial pressures  235, 237, 243, 246, 251, 308, 321, 435
arterial pulse contour analysis  246–47
arterial pulse pressure waveform analysis method  321
arterial waveform  228, 238, 247
artifact  228, 255, 263, 265–68, 278, 326, 336, 342–44, 446
ASA (American Society of Anesthesiologists)  103–4, 

115, 123, 125, 214, 222, 337, 346, 502
ascending bellows  74–75, 82–84, 86–87, 372, 409
aseptic techniques  240, 377
assisted/controlled ventilation  143
ASTM (American Society for Testing and Materials)  23, 

25, 27, 35–37, 40, 53, 57, 65, 337, 340, 371, 374
atmosphere  77, 105–7, 156, 168, 197, 349
atmospheric pressure  56, 63, 96, 201, 203, 237, 349, 351
atomizers  96, 413, 467
autoclave  182, 384
autoclaving  382–83, 432
automatic noninvasive blood pressure monitors  249
avian  233, 250, 441, 443–45, 447, 449, 459
axis  253–54, 259, 336

electrical  257, 447
Ayre’s T‐piece  150, 154

b
Bachmann’s Bundle  260
back‐pressure  67
bactericidal  374, 382
bacteriostatic  11, 432
baffles  96, 155, 182
bag  42, 105–6, 109, 119, 132, 137, 144, 146–50, 160–61, 

314, 316–17, 370, 372, 489, 491
microwaved fluid bags/rice  299
mount  372
non‐occluding  152
pressure infusion  316
pressurized saline  237
self‐inflating  97

Bain  81, 110, 137–38, 142, 147, 149, 152–54, 454
Bain block  147
Bain system  90, 118, 137–38, 147–48, 151, 153,  

297, 371
banks  10–11, 25–26, 434
Baralyme  101, 126, 134, 156–57
barium hydroxide lime  101, 157
barotrauma  44, 74, 76, 79, 97, 117–20, 126, 148, 150–52, 

159, 168
bars  66, 352

incisor  466
base‐apex  256, 259
bath anesthetics  477, 480–82
batteries  171, 173, 201–2, 208, 268, 344, 357, 365
beam splitter  201
bearded dragons  489
bellows  37, 41–48, 51, 73, 75–77, 80, 84, 89, 97, 120, 

372–73, 409, 433, 442
adult  83
descending/hanging  50
fluid‐filled aneroid  60
housing  46, 51, 80, 215, 409
large animal  216
leak  46, 89
pediatric  81, 83–84
standing  43, 45, 75

bellows assembly  37–38, 44–48
bag‐in‐a‐barrel  35

Bernoulli principle  217
beta angle  203–4
betadine‐chlorhexidine  381
bias  240, 244
bidirectional PEEP valves  118, 162
biguanide, common  381
biocidal activity  380
bioimpedance  248
bipolar  254, 257–58
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birds  42, 46, 226, 235, 240, 251, 286, 288–89, 314, 
441–49, 459

bite block  178, 444, 493
blades  171–75, 342, 373, 388, 398–99, 413
blankets  124–25, 293–96, 299, 411, 416

circulating hot water  458
circulating water  296, 437
electric  293
emergency thermal  362
foil  293
forced warm air  262, 415
reflective  298

blind intubation technique  184, 187, 452
block  4, 186, 280, 452

heated  474
blocks, warming  297
blood flow  200, 239, 241–43, 248, 308, 357, 392, 404, 446, 

455, 484
arterial  241, 310
capillary  402
mucosal  126
peripheral  242
pulsatile  455, 485
velocity  248

blood gas analysis  53, 82, 159, 208, 210, 246, 351, 406–7, 
485, 494

blood gases  110, 210, 251, 279, 423, 438, 486
mixed arterial‐venous  486
venous  246, 486, 494

blood gas values, arterial  198, 495
blood pressure see BP (blood pressure)
cuffs  381, 386–87, 446, 457, 499
invasive  53, 235, 414
blood pressure measurements  241, 249–51, 307, 392–93, 

414, 416, 495
invasive arterial  251
noninvasive  249

blood transfusion products  315
blood volume  233, 303, 309, 312
blowpipe barrel  354
blunt‐tipped needle  245
Bodok seal  4–6
BOC (British Oxygen Company)  1, 4, 8
body composition  289, 304, 321
body temperature  92–93, 96, 99, 129, 169, 181, 273, 286, 

297–301, 361, 393, 414, 448, 486, 495
bone marrow cavity  313
bones  292, 412, 442

pneumatic  314, 442
bottle  59, 61, 64, 66, 359–60
bougie  183, 187, 385
Bourdon  2, 300
Bourdon gauge  1, 290

BP (blood pressure)  48–49, 179, 235, 238–39, 241–44, 
248–51, 279, 283, 307–9, 357, 392–94, 406–7, 
414–16, 435–36, 438–39, 446, 449, 456–57, 493, 
495, 499–500

cuffs  381, 386–87, 446, 457, 499
invasive  53, 235, 414

bpm  42, 44, 213–14, 230, 238, 242, 264–65, 358, 414–15, 
455, 498, 500–501

brass  56, 61, 338, 426
breathing  90, 92, 118, 132, 135, 141, 143, 152–53, 

166–67, 214, 283, 305, 308, 310, 391–92
bag  39, 408, 415
resistance and work of  94, 143, 166
spontaneous  98, 143–46, 148, 152–53, 310

breathing circuit  29, 32, 34–35, 37–38, 40, 44–45, 
118–19, 127, 130–34, 138–40, 214–16, 219–20, 
369–72, 432–33, 461

components  374
disconnections  80, 110

breathing hoses  74, 93, 131, 359, 365, 370, 374, 380, 386, 
408, 454

breathing system  33–34, 71–75, 77–79, 117–20, 122–25, 
127, 131–33, 137–39, 141, 147, 151–53, 155, 
159–68, 207, 372–73

circle  128, 130, 470
coaxial  90, 131
components  165, 167, 213

breathing tubes  118, 123, 127–28, 160, 213, 464
bronchial balloon  187
bronchial blockers  174, 187, 190
BSAVA (British Small Animal Veterinary 

Association)  168
bubble humidifier  95, 195
bulb  34, 237, 290, 369, 403, 467–68
bulb syringe  34, 403
bulk tank  19, 428
bulls  300, 395–96, 404, 409–10
burettes  314–15
burns  17–18, 21, 99, 115, 120, 124, 251, 256, 267, 272, 

294, 297, 299, 343–44, 346–47
bypass chamber  57, 62, 65–67
bypasses  25, 30, 37, 46, 62, 66, 70, 117, 155, 370

c
cable looping  343
cables  237, 262–63, 265–66, 268, 340, 343–44, 472
cable shielding  343
cage  159, 197, 352, 410, 497–98
calcium hydroxide lime  134, 157
calibration  30, 48, 71, 209, 229, 237, 241, 244, 278, 316, 

374, 436
calves  190, 398, 400, 403, 407, 417
camelids  172, 175, 244, 331, 395, 398–99, 401–7
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canine  15, 35, 168, 178, 183–84, 225, 264, 269, 321, 350, 
388, 455, 458, 491, 500

canister  39–40, 107, 118, 133–35, 155–56, 158–59, 
370–71

carbon dioxide absorbent  433
dual  133
f/air  463
pre‐filled disposable  157

cannulas  353, 379
air sac  443
nasal  198

capnogram  135, 138, 158, 203–6, 211
capnographs  39, 93, 157, 183, 200, 230, 436, 456
capnography  48, 53, 132, 134–35, 143, 152–53, 178–79, 

183–84, 199–202, 204, 210–11, 279–80, 436, 438, 
494–95

capnometer  157, 159, 201, 203, 358, 373, 391, 403, 
414–15, 446, 455–56

capnometry  71, 200–201, 351, 407, 442, 446, 455, 500
carbon dioxide

absorbent canister  34, 36, 39, 47, 50, 128, 297
absorbents  39, 102, 125, 128, 134–35
absorbers  110, 127, 129, 133–35, 194, 433, 448
arterial  436, 447
end‐tidal  199, 442, 447, 449
expired  183
inspired  39, 135

carbon monoxide  113, 121, 135, 140, 157, 162, 227, 229, 
232

carboxyhemoglobin  121, 197, 224, 227, 424
cardiac output see CO (cardiac output)
cardiac output monitoring  246, 250–51
cardiogenic oscillations  206–7
cardiovascular monitoring  235, 237, 239, 241, 243, 245, 

247, 249, 251
carrier gas  23, 32, 38, 49, 57–63, 66, 68, 92, 209, 351, 361, 

461, 463
cassette sumps/Aladin vaporizers  65
catheter

epidural  427
fluorinated ethylene propylene polymer  312
intra‐arterial  236
intraosseous  313–14, 412, 445–46
multiple‐lumen  312
over‐the‐needle  312, 396, 425
peripheral venous  312, 319
peritoneal  298
propylene plastic  188
pulmonary artery  247, 292
red‐rubber  490
transtracheal  197
triple‐lumen  245
urinary  377, 400, 413, 421, 426

venous  247, 312
catheter placement

arterial  310
central venous  308
intraosseous  313–14, 412

cathode  208, 210
cats  152–54, 167–69, 177–79, 222–24, 235, 240, 242–44, 

248–51, 280–81, 286–89, 299–301, 311–12, 
319–20, 322, 391–94

cattle  35, 232, 288, 331, 373, 406, 416
CDC (Center for Disease Control)  268–69, 378, 387–89
Center for Disease Control see CDC (Center for Disease 

Control)
central venous catheters  245, 308, 312, 321
central venous pressure see CVP (central venous 

pressure)
chamber  66, 95, 109, 197, 201, 208, 317, 355, 462–64, 

482
anaesthetic  474
hyperbaric  63
techniques  463

charcoal, activated  408, 463
charcoal canister  40, 110

active  370
charge, explosive  353
charts  59, 66, 257, 391
checklist  374–75
chelonians  490, 492–93
chemical disinfection/sterilization  380
chimpanzees  459, 497
chinchillas  314, 461
chlorhexidine  381
chloride, polyvinyl  177, 180–81, 312, 384, 430
chlorine‐based products  378, 380
chloroform  35, 56, 102
chopper wheel  201
circle system  22–23, 36, 38–39, 49, 127–32, 134, 143, 

155, 157, 159–69, 204, 340, 448, 461, 469
circuit

coaxial  95, 152, 297
dual  42, 47, 50
extracorporeal  247
resonant  343

Clark electrode  208, 210
cleaning  20, 44, 46, 48, 50–51, 79–80, 128, 130, 139, 268, 

374–75, 378, 380, 383–86, 388
clefts

curare  206
synaptic  271

clove oil  481, 487
CO (cardiac output)  49, 121, 134, 157, 180, 210, 235, 

246–48, 251–53, 288–89, 293–97, 308–9, 392, 
420, 422
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CO2  120, 124–25, 134–35, 141, 143, 145–46, 155–59, 
163–64, 196, 199–201, 203–5, 209–10, 246, 279, 
414

absorbent  93–94, 141, 155
alveolar  279
arterial partial pressure of  151, 351
compressed  356
exhaled  160
levels  199–200, 203, 246
measurements  93, 199–200, 209–10
production  135, 156, 199–200, 210, 246, 288
rebreathing of  118, 135, 144, 160, 204
removal  135, 155, 197, 200
spectral peak  209

coagulation  302
coagulopathy  304, 448
coating  425

chemical  268
epoxy resin  2
polytetrafluoroethylene  66
protective  125

coaxial  137–38, 150, 154
circle  375
circle circuit  99, 169
design  138, 465

cobalt  290, 338
coils  185, 290, 336
Cole‐style endotracheal tubes  182
Cole tubes  444–45, 483, 490, 492
collision  201, 209
color change  134–35
color coding  4, 13, 26
colorimetric methods  200
common gas outlet  24, 32–34, 38, 65, 117, 128–29, 160, 

167, 360, 368–69
compliance  35, 48, 79, 132, 160, 213, 218–21
compliance test  50
components

electrical  344
ferromagnetic  340, 344–45
magnetic  343
non‐ferromagnetic  345
thermo‐resistant  382

compressed gases  1, 8, 115, 120, 342, 353
compressed gas tanks, banks of  26, 434
computed tomography see CT (computed tomography)
computers  88, 297, 324, 327, 333, 409
concentration‐calibration  65
concentrations  32, 59, 61, 63, 66, 157, 164–65, 196, 

200–201, 208–9, 224, 314, 349–50, 380–81, 384
background methane  408
blood glucose  438
end‐tidal carbon dioxide  250
increased fluoride ion  102

monitoring anesthetic gas  112
trace gas  107, 370
vaporizer‐delivered  350

concentrator  20
condensation  50, 91, 93–96, 130, 132, 183,  

407, 452
conduction  262, 265, 286–87, 293, 393, 442
conductivities

electrical  309
heat and thermal  56, 58–59

connect‐disconnect type, quick  10
connections  4–5, 7–8, 12–13, 26, 34, 36, 147–48, 155, 

160, 401, 408, 430, 433, 464, 467
connectors  10, 26, 34, 131, 180, 385, 402, 466
constant rate infusions  129, 307, 309, 361, 425
contact

direct  66, 299, 344, 362, 463, 489
electrical  172
gel  484
skin‐electrode  256
surrounding capillary blood  442
time  384

contaminants  17, 378
contamination  79, 162, 173, 240, 378, 380, 387, 389, 406, 

412, 426
continuous positive airway pressure see CPAP (continuous 

positive airway pressure)
controlled ventilation  35, 41, 47–48, 50, 90, 143, 145–47, 

149–50, 152–54, 279, 438
controller

compatible pneumatic  44
servo ventilator  48

control panel  10, 14, 82–84, 86–87, 89
convection  286–87, 293, 393
cooling  91, 215, 279, 292, 296
co‐oximeter  121, 224–25, 227, 229, 494

portable  424
CO2‐powered gun  497
copper  2, 56, 58, 290–91, 336–38
Copper Kettle  57–59, 61, 66
core body temperature  91, 289, 291–92, 296, 302, 415, 

449, 472–73
counter‐flow principle  96
cows  224, 287, 395, 405, 410
CPAP (continuous positive airway pressure)  49, 54, 

97–98, 194, 381
CPU (central processing unit)  57, 70
cracks  29, 74, 130, 132, 371, 373, 385
critical temperature  1, 8, 301, 336
cross‐contamination  131, 359
crystals  216, 241, 457

lipophilic‐coated piezoelectric quartz  209
CT (computed tomography)  59, 61, 180, 246, 296, 298, 

335, 347, 414, 420, 461–62, 465, 472
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cuff  109, 125, 178, 180–82, 186–87, 189–90, 241–43, 381, 
383–85, 391, 402–3, 409, 414–15, 430–32, 499

blocking  186
deflation  122, 241, 243
inflatable  182, 242, 431
inflation  241–44
inflation syringe  280
low‐pressure  182
low‐volume  185
neonatal  416
over‐inflation  126, 391, 431
pilot  342, 402
placement  243, 249, 251, 449, 499
pressure  189–90, 242–43, 391, 431–32
properly‐sized  406
size  251, 449

cuffed ETTs  125
curve

oxygen dissociation  200, 288, 300, 485
oxyhaemoglobin dissociation  232

cuvette  407
CVP (central venous pressure)  245, 249–50, 307–8, 310, 

312, 320–21
measurements  245–46, 250, 307–8, 310
waveforms  308

cyanosis  193, 223
cylinders  1–8, 10–12, 14, 17, 21, 25–27, 32, 36–38, 

115–16, 214, 290, 365, 367–68, 373, 379

d
damage

cuff‐induced  182
laryngeal  431
mucosal  181, 185
pressure‐induced  444, 446
thermal  121

damping  238–39, 247, 344
DAP (diastolic arterial pressure)  235, 238–39, 242–44
dart  301, 353–56, 497
dead space  94, 131, 135, 141, 143, 146–51, 160, 164, 

166–67, 199–200, 203, 214, 456, 464, 466
gas  144–45, 148–49, 164
mechanical  166, 180, 183, 201, 297, 391, 456, 464, 500

decontamination  378, 381, 385, 389, 497
dehydration  167, 303–7, 319, 464
demand valves  37, 52, 54, 79, 403–5, 422, 434, 439, 501
denitrogenation process  165
deoxyhemoglobin  224
depolarization  257, 259, 271, 286
depolarizing neuromuscular blockade  277
descending bellows  75–76, 84, 86–87, 89, 372, 409, 433
desflurane  58, 60, 65, 67–69, 101–2, 113, 121, 126, 135, 

157, 208, 349, 351
desiccation  93–94, 162, 196

detectors
colorimetric  201
flame ionization  209

detergents  378, 381
diagnosis  222, 242, 248–49, 251–53, 260, 301, 304, 322, 

424, 438
dial  30, 45, 47, 57–58, 61, 65–67, 69–70, 73, 97, 214–15, 

368
diaphragm  120, 160, 236–37, 282, 443, 465
diastolic arterial pressure see DAP (diastolic arterial 

pressure)
dicrotic notch  228, 238–39, 247
dilution

lithium  249
methods  246–47
sidestream  495
ultrasound velocity  247, 251

dipole  406
direct blood pressure measurement  249, 439, 493
disc  59, 132, 159, 169, 290
disconnections  13, 75–76, 80, 89, 115, 130, 138, 149, 207, 

295, 426
disinfectant  29, 51, 139, 380–81, 384–85, 477
disinfection  51, 374–80, 384–85, 389

chemical  39, 139, 378
high‐level  380–82, 385
low‐level  378, 386–87

display  1, 10–11, 44, 84, 200–201, 219, 228, 237, 290, 326, 
330, 393, 407, 436

DISS (diameter index safety system)  13–14, 26–27, 36, 
116

dogs  190–94, 196–98, 232–36, 239–40, 242–44, 249–51, 
275–78, 280–81, 286–89, 300–302, 305–6, 309–12, 
319–22, 362–63, 388–94

dome  108, 132, 159
Doppler  241–42, 248, 373, 457, 459, 494
Doppler flow probe  357, 414, 446, 448, 484
dosimetry badges  110
downstream  30, 37, 62, 132, 162, 248, 367

flowmeter bank  30
fresh gas inlet tube  162

drapes  138, 227, 461
clear plastic  458
disposable surgical  293

drip chambers  315–16
drive gas  37, 43, 50
drug administration  123, 245, 275, 307, 323–24, 337, 378, 

410, 424–25
dry gas  93, 96, 99, 167
drying  39, 91, 139, 141, 374, 378, 380, 433
ducks  449
dust  4, 39, 115, 133, 155–56, 159, 268
dye  125, 232, 246–47
dynamic response inadequacies  239
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e
ECG (electrocardiogram)  48, 253–57, 259, 260, 263–68, 

268–69, 343–45, 347, 357, 392, 406, 414, 419, 435, 
446–47, 458, 464–65, 471, 484–86, 493–94, 499

cables  262, 267, 381, 458
clips  386, 499
esophageal  386, 414, 493
high fidelity 12‐lead  264
lead placement  256
monitors  253–55, 263, 267–68
patches  447, 499
reptilian  493
trace  253–54, 260, 263–65, 268
waveform  254–55, 263

echocardiography  247–48, 289, 493
edema  183, 219, 403

laryngeal  122
pulmonary  97, 166, 220, 311, 321–22, 429

Einthoven Triangle  257–58
elapsed time test  369
elbows  151, 166, 193, 255, 385
electrical activity  254–56, 265, 392, 406, 447
electrical velocimetry  309, 321
electrocardiography  253, 255, 257, 259–61, 263, 265, 267, 

269, 279, 406, 414, 458, 484, 493, 499
electrode placement  260, 263, 267, 277
electrodes  208, 210, 253–56, 260–63, 265, 267, 272, 277, 

344–45, 484–85, 499
color‐coded  263
polarographic  208
positive  253–55, 271
surface  272, 282
tissue CO2  200
transcutaneous oxygen  208

electrode‐skin resistance  272
electronic anesthetic records  324, 330
elephant  44–45
elephant ventilator  358
emergency

backup  15
formulary  330

EMG (electromyography)  277, 281–84
end‐diastolic pressure  238–39
endobronchial blockers  186–87
endoscope  124, 174–76, 377, 401, 413, 416
endotracheal intubation  177, 179, 188, 191, 391–93, 395, 

445, 454, 459, 464–65, 467, 474–75, 482–83, 489, 
491–93

endotracheal tube see ETT (endotracheal tube)
endotracheal tube cuffs

high‐pressure  182
high‐volume low‐pressure  189
low‐pressure  182

end‐tidal CO2  151, 158, 199, 344, 385, 391, 406–7, 
414–15, 495, 498

energy  56, 201, 209, 214, 285, 352
entropy  285
environment  39–40, 60, 64–65, 260, 266, 286–87, 289, 

291, 335, 337, 342–43, 358–59, 363, 442, 448
cold  350
high oxygen  139
humid  362, 378
thermostatically‐controlled  209

environmental extremes  349–51, 353, 355, 357, 359, 
361, 363

environmental temperatures  286, 293, 349–51
EO see ethylene oxide
epidural catheter kits  426
equine  184, 255, 377, 419, 421, 423–37, 439
equine patients  52, 178, 184, 225, 255, 265, 283, 419, 

423–25, 427–28, 430, 433, 435
equipment failures  33, 89, 115, 123, 152, 337, 373
errors  89, 98, 115–17, 151, 201, 209, 226–27, 238, 244, 

324, 360, 393, 485
esophageal ECG probes  256–57, 499
ETCO2  112, 199–200, 202–7, 406–7, 415, 455–56, 

472, 495
ethanol  481
ether  56, 177
EO (ethylene oxide)  177, 180–81, 185, 374, 379, 381–82, 

384, 388
ETT (endotracheal tube)  52–53, 108–10, 121–26, 

150–52, 177–91, 381–85, 389–92, 399–405, 
407–10, 412–17, 430–33, 443–45, 449–54, 466–69, 
490–93

adapters  34, 185–86, 360, 403–4, 432–33, 456
appropriately‐sized  180, 183
cuffed  52, 109, 181–82, 191
cuff pressure  190–91, 394, 417
high‐volume low‐pressure  189
large animal  52–53, 184, 401
manufactured laser  186
placement  172, 436, 452, 483
resistance  219
uncuffed  151, 186, 444–45, 482, 490, 492

eugenol  477, 481, 487
evaporation  57, 262, 265, 286–87, 307, 380–81, 393
exhalation  73, 93, 97, 101, 105, 120, 203, 205, 222, 372, 

375, 434, 452–53
exhalation valves  48, 77, 110
exhaled gases  39, 118, 127, 130, 133, 137–38, 141, 155, 

160, 163, 165, 201, 203, 297
expiration  73–75, 77, 91–92, 96–97, 132–33, 146–47, 

149–50, 158–60, 163–64, 203–6, 213–14, 218–19, 
310, 409, 443

expiratory  38, 44, 49, 96, 118, 159, 167, 204
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limb  98, 118, 130–32, 136, 142–43, 147, 160–62, 214, 
372, 408

one‐way valve  36, 127–28, 132
pause  73, 137–38, 141, 146, 149–50, 152, 164, 218
time  44, 47, 49, 83–84, 342
valves  36, 80, 130, 132, 134, 155, 159–60, 163–64, 167, 

387
expired gases  92–95, 97, 131–32, 137, 141, 143–48, 

150–51, 159, 162, 164, 200, 203, 407, 447, 449
explosion  4, 6, 20, 51, 353, 384
exposure time  139, 380, 382, 384
extension sets  240, 425–26
extinguishers  124–25
extubation  164, 224, 274, 279–80, 373, 409–10, 447, 

449–51

f
facemasks  131, 160, 361, 382, 385, 489
fade  274, 276–77, 324
FADS (Fish Anesthesia Delivery System)  477–80, 487
f/air  107
far infrared stasis technology  296
fast flush test  238
fatigue  74, 101, 103
feedback loops  95, 297
ferrets  459, 472
ferromagnetic  338, 344, 346
fertility  102
FGF (fresh gas flow)  30, 49, 54, 56–60, 63, 68, 73–74, 117, 

127, 137–38, 141, 143–50, 162–67, 361, 447
fiber  124, 171–72, 174–75, 184, 286, 452, 466–70
Fick’s method  246
field

current  115
electromagnetic  291, 337
external static  336
radiofrequency  340
techniques  62, 294, 349, 351, 353, 355, 357–59, 361, 363

filters  18, 20–21, 54, 94, 162, 164, 167, 201–2, 209, 228, 
263–64, 315, 407, 427, 498

FiO2  49, 125, 165, 193–96, 208, 232, 351
fires  123–24
fish  286, 381, 417, 475–87
Fish Anesthesia Delivery System see FADS (Fish Anesthesia 

Delivery System)
flange  172, 317, 399
float  30, 368
floor  339, 381, 412–13, 427, 429, 439, 467
flow

antegrade  372
backwards  164, 167
continuous  148
expiratory  73, 97, 150, 213

high peak  39, 133
low  19, 66, 105, 110, 127, 129, 153, 163
mandatory  368
oxygen insufflation  53
pulsatile  446
turbulent  166
unidirectional  127

flow‐by oxygen  193–94, 501
flow indicator  32, 368
flowmeter assembly  24, 30, 37
flowmeters  24–25, 30–32, 34, 36–38, 46, 57–58, 116–17, 

121, 349, 351, 368–71, 373, 428, 434–35, 461–62
dual‐stage  31
precision  18

flow rates
appropriate oxygen  110
drive gas  43
expiratory  84, 151, 213
fresh carrier gas  58, 62
inspired  164, 464
low fresh gas  38, 94, 164
maximum  20, 404, 425, 434
recommended  18, 129, 135

flow resistance  62, 90
flow‐volume loops  221–22
fluid(s)  182, 236–38, 245, 250, 296, 298, 303–4, 306–7, 

311–12, 314–20, 322, 402, 425, 428, 437
administration  245, 296, 306, 308, 316, 318, 321, 

425–26, 437
administration sets  315–16, 437
delivery  315, 317–18, 373
line  314–17, 437
pumps  317–18, 338, 345, 387

fluid therapy monitoring  250, 319
fluid warmers  296
flush valves  24–25, 30, 81, 117
foals  52, 82, 184, 197–98, 243, 246, 423–26, 430, 433, 

436–38
Foley catheter  187, 452
force  45–46, 51, 77, 97, 246, 277–78, 338, 340, 352–53, 

355–57, 489
increased shearing  120
magnetic  340
rotational  339

forced air warmers  373, 437
forced warm air heating units  293–94
Fourier analysis  238
Frank‐Starling principle  245
frequencies

audible  241
harmonic  239
natural resonant  209
ultrasonic  96
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fresh gas  32, 34–35, 38, 40, 59, 63, 68, 73, 141, 144–51, 
162–64, 167, 202, 204, 206

fresh gas flow see FGF (fresh gas flow)
fresh gas flow rates  38, 61, 127–28, 132, 135, 141, 152, 

156, 164–66, 203
fresh gas inlet  36, 110, 127, 129–30, 136, 141–43, 146–48, 

151, 155, 160, 162
friction  238, 285
fringe field  335, 338–40
frog  480, 484, 486
frontal plane diagram  259
fungicidal  374, 381
funnel  53, 67, 405, 431–32

g
galvanic fuel cell  208
gas

analyzer  25, 38, 116, 407, 467
anesthesia, field‐portable  363
chromatography  208–10
composition  91, 148, 214, 442
cylinders  1, 4, 6, 10, 24–27, 29, 36, 365, 387
exchange  49, 53–54, 99, 178, 181, 199, 203, 205, 357, 

407, 441–43, 449
flows  24–25, 30, 32, 68, 95, 105, 108, 117–18, 147, 

149–50, 155–58, 160, 162–64, 214–17, 219
monitoring  199, 201, 203, 205, 207, 209–11, 407, 

416, 470
outlet, fresh  32, 37–38, 127, 369, 465
oxygen concentrators  15
scavenging  104–5, 143
source  21, 24, 36–37, 75, 115, 123, 349, 461

gate  396, 427, 500
gauge

catheter  411, 415
needles  214, 414, 458

gauge, single strain  236
gauss lines  45, 338
glucometers  424
glutaraldehyde  44, 374, 379, 381
goal‐directed hemodynamic optimization  289, 319
goats  175, 190, 275–76, 288–89, 331, 395, 398, 400, 402, 

404, 406, 416
gold  102, 113, 193, 204, 235, 244, 246, 277, 292, 393, 

424, 452
gorilla  497, 500
gradient  91, 279, 292
granules  39, 128, 134–35, 155–56, 158–59
green iguanas  226, 232, 495
ground  255–56, 416, 427
guide  187–88, 201, 249, 320, 411, 452, 468,  

471, 474
guidewire  312–13, 425
guinea pigs  461, 465, 470, 472

h
halter  51, 395, 419, 422

equine recovery  437
hazards  20, 26, 115, 117–21, 123, 125, 152–53, 335–36, 

338–40, 344, 375
HDO (high definition oscillometric)  499
heart rate  179, 248, 261, 264–65, 279, 305, 309, 357–58, 

392–93, 446–47, 455, 457, 459, 472, 491–94
heat

applying  293
conserve  297
loss  92–93, 99, 141, 167–68, 286–87, 293, 298–99, 

362, 474
and moisture  91–92, 94–95, 98, 134, 161, 163–64, 

166–67, 297
production  134, 289, 293
radiated  287
source  20, 125, 208, 296, 299, 449

heated airway blocks  473
heated metal tables  473
heated surgery tables  296
heating  91, 98, 292, 337, 340, 342–44

devices  473
element  96, 296
lamps  227

HFOT (high flow oxygen therapy)  196
helium  101, 209, 472
hemoglobin  193, 200, 224–25, 227, 247, 349, 393, 

424, 455
hemoximeter  420, 423–24, 436
high‐frequency percussive ventilation  99
HLD (high‐level disinfectant)  380, 384–86
HME (heat and moisture exchanger)  93, 98–99, 161, 

168–69, 297
Hoffman elimination  279
hoists  373, 404, 428–29
horses  35, 52–54, 194, 198, 231–32, 269, 275–80, 

286–89, 301, 305–6, 321, 416–17, 423–24, 426–33, 
435–39

hoses  13, 41, 47, 50, 77, 80, 89, 107–9, 131, 294, 367, 369, 
371, 373, 386

hot‐wire anemometer  215
HP (hydrogen peroxide)  374, 379, 381–82, 384, 432
Huber needle  245
humidification  91, 93, 95, 98–99, 297
humidifiers  90, 95, 99, 110, 161
humidity  20, 75, 91–92, 94, 96, 98–99, 167–69, 

196–97, 268
hydraulic coupling  236
hydrogen peroxide, accelerated  379, 382, 384
hydropool  429, 439
hygroscopic  93
hyperbaric conditions  117
hypoxia  275, 277, 279, 289, 369, 416, 495
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i
IBP (invasive blood pressure)  53, 235–36, 243–44, 249, 

251, 392–93, 406, 414–16, 436, 456–57
IBP monitoring  240–41
IBP transducers  236, 238, 241
immersion  486–87
impedance electrodes  321
indicator  76, 134, 158–59, 216–17, 247, 306, 311, 383, 

393, 439, 475
indicator color change  134, 158
indicator strips  383
indirect blood pressure monitoring techniques  249, 394
induction area  395, 411, 426
induction chambers  461–65, 489
inert gas  165
infection  236, 247, 289, 377–78, 388–89, 412, 498
inflating‐deflating air pillow  439
inflation  82, 182, 190, 394, 490
infrared light  200–201, 203, 208–9, 296, 393, 436
infusion pumps  280, 316–18, 321, 373, 437
inhalant anesthetics  18, 23–24, 35, 129, 135, 139, 307, 

349, 351, 391, 395, 449
inhalation anesthesia  35, 125, 169, 349, 394, 416, 435, 

438, 475
injection vaporizers  59–60, 63
inline IV fluid warmers  296–97
inspiratory flow  36, 43, 49, 51, 73, 76, 79, 83, 213, 222, 

409
inspiratory limb  18, 61, 95–96, 130–31, 136, 142–43, 160, 

162, 164, 297, 386
inspiratory one‐way valve  36, 127–30, 132
inspiratory pause  44, 49, 73, 214
inspiratory pressure  47, 79, 84, 320
inspiratory time  42, 44–45, 47–49, 51, 83, 87, 409
inspiratory valve  61, 130, 132, 160, 163–64, 167, 372
inspired gases  91–93, 95–96, 99, 131, 146, 160, 203, 205, 

207, 292, 297, 443
insulation  8, 266–67, 287, 292, 298–99
interference  208–9, 229, 232, 262–63, 265–66, 291, 293, 

310, 336, 345
internal diameter  52, 93, 131, 143, 174, 180, 184, 186, 

219, 401, 403, 408, 413–15, 431, 444
intraosseous  312, 319
intrathoracic pressure  190, 308
intravenous catheters  175, 320, 359, 425, 444–45, 449, 

466–69, 490, 493
intravenous fluids  316–17, 328, 362
intubation

endobronchial  122, 181, 183, 185, 223
esophageal  183–84, 466
nasal  180–81, 184, 186, 403, 451
oral  182, 184
rodent  466
ruminant  399

invasive blood pressure see IBP (invasive blood 
pressure)  53, 235–36, 243–44, 249, 251, 392–93, 
406, 414–16, 436, 456–57

IPPV (intermittent positive pressure ventilation)  53–54, 
119–20, 161, 213, 358, 404, 434, 449

j
Jackson‐Rees systems  137, 152, 154, 168–69
jet lesions  195

k
keyed agent fillers  111
kinemyography  278, 281–82, 284
kinking  131, 149, 369, 403, 425, 431–32, 444
kits  424–25

central venous catheter placement  313
laryngoscope  175
optic intubation  468

Korotkoff sounds  241–43

l
laboratory animals  417, 461, 471, 474–75
Lack  142–43, 145, 151, 153
Lack modification  143, 145–46
lactate  306, 423, 486–87
Lambert–Beer law  200
laminar  166, 217
large animal

anesthesia machines and equipment  35, 37, 39, 41, 43, 
45, 47, 49, 51, 53

machines  36–38, 409, 433
rapid infusion set  316
Shank’s tables  345
sling  429
ventilators  41, 44, 46, 76, 86–88, 341–42, 433

large‐bore IV catheter  397
laryngeal mask airway see LMA (laryngeal mask airway)
laryngoscope blades  172–73, 382, 385–86, 389, 413, 466
laryngoscopes  171–73, 175–76, 178, 183–84, 187, 

338–39, 342, 398–99, 413, 416, 444, 452, 459, 468, 
500

disposable  173
fiberoptic  474
handmade  359
long blade  53
optic  468

laryngoscopy  176, 388, 401, 413, 468
larynx

rabbit  179
rodent  469

laser  124–25, 185–86
latent heat exchange  287
latent heat of vaporization  8, 58
latex  112, 160, 181, 185
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latex gloves  299, 443–44, 490
lead systems  254
leaks  32–34, 38–39, 41, 44–51, 74–75, 79–80, 101, 

108–10, 116–23, 146, 167, 207, 367–73, 402–3, 
431–33

Leak Test  34, 111, 146, 149, 371
levels, sea  63, 115, 117, 200–201, 349, 370
LiDCO  247
lidocaine  396, 403, 413, 451, 454, 466
light

fluorescent  267
iridescent  291
optic  125, 175, 468
red  201, 227
ultraviolet  268

light‐emitting diode  224
light source  171–74, 215, 227, 399, 444, 468
linear actuator  88, 409, 433
liquid

anesthetic  56, 58–59, 111–12
helium  336, 340
immersion  380, 382
immersion disinfection agents glutaraldehyde  381
mercury  290
nitrogen  336
O2  115
oxygen  8, 10
oxygen tanks  6–8, 10, 116

lithium
dilution method  250–51, 321
dilution‐pulse wave contour techniques  247

lizards  489–93
llamas  276–77, 280, 282, 403, 409–10, 416–17
LLD (low‐level disinfection)  378, 386–87
LMA (laryngeal mask airway)  74, 79, 177–78, 189–91, 

382, 385, 445, 453–54, 459, 466
locking mechanism  32, 57–58, 62, 368, 463
loops  183, 221–22, 247, 343–44, 354

spirometry  219–20
low field MRI  335
low flow anesthesia system  59
low‐level disinfection see LLD (low‐level disinfection)
low pressure  36, 63, 108, 402, 431
low pressure system  369
low profile masks  465
lumen  183, 397, 400–402, 425, 430, 444, 451–52

double  247
lung compliance  73, 79, 82, 218

m
MAC (minimum alveolar concentration)  102, 117, 301, 

350–51
machine

anaesthesia  89, 126, 375

automated washer‐disinfector  374
bench‐top  423

MacIntosh blades  172, 399
Magill  141, 143, 145, 153, 454
magnet  185, 335–36, 338–41, 343, 345
magnetic‐based mass spectrography  200
magnetic field  208–9, 335–36, 338–40, 343, 345
magnetic resonance imaging see MRI (magnetic resonance 

imaging)
magnetic resonance imaging system  335, 337, 339, 341, 

343, 345, 347
mainstream capnometry  407
mainstream technology  201
maintenance, routine  23, 39, 46, 167
malfunction  21, 115–16, 123, 159, 166–68, 208, 227, 375
malignant hyperthermia see MH (malignant hyperthermia)
manifold  10–12, 14, 105–6, 111
manometer  29, 34, 39, 47, 138, 151, 160, 167, 189, 

219–20, 237, 431–32, 435
aneroid  236, 244, 407
mercury  237, 244, 436

manual breath  45, 47–48, 51–52
manual ventilation  77, 84, 160
MAP (mean arterial pressure)  235–36, 238–39, 242–44, 

248, 277, 415, 435, 446
Mapleson systems  33, 127, 135, 137, 141, 143, 145, 148, 

151, 447
masks  98, 101, 109–10, 118, 124, 177–78, 194, 197–98, 

359–62, 443, 451, 453–54, 464–66, 489, 491
coaxial  465
designed rat  464
fitting  194, 443, 452
homemade  359
low dead space  473
mouse  466
stabilizer  454
transparent  465

mass spectrometry  208–9
materials

combustible  124
ferro‐magnetic  341
foreign  370, 373, 403, 451, 454
non‐ferromagnetic  340
organic  381, 384–86
thermo‐sensitive  384

MEA (mean electrical axis)  257–59, 261, 447
mean arterial pressure see MAP (mean arterial pressure)
mean electrical axis see MEA (mean electrical axis)
measured flow  57, 59
mechanical filtration  94
mechanical ventilation  73–74, 77–78, 80–82, 97, 99, 

117–20, 205, 210, 218–19, 221–22, 228, 320–21, 
466, 469, 472

mechanomyography  277, 281–82, 284
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medical air  1, 5, 10, 14, 75, 92, 207
medical gases  1, 4, 7–8, 10–11, 13, 15, 25–26, 92, 98, 

116–17
medical records  323–24, 327–28, 330, 437
membrane  93–94, 208, 210, 218, 292, 326, 379
mercury thermometers  244, 290
metal  58–61, 116, 133, 171, 178, 185, 260, 291, 294, 338, 

381, 401, 411, 432, 473
methane  208, 407–8, 417, 437
methemoglobin  224, 227, 424, 494
MH (malignant hyperthermia)  289, 300–301, 415
mice  102, 289, 292, 461–62, 466, 470, 472, 475, 497
microprocessor  42, 236–38, 409, 469
Miller blades  172
minimum alveolar concentration see MAC (minimum 

alveolar concentration)
minute volume  49, 79, 132, 145–47, 149–50, 161, 214, 

448
modes  42–44, 47, 49, 54, 78–79, 141, 150, 189, 367, 409, 

439
modified Jackson Rees  137–38
modified Mapleson  136, 142, 152, 154
modified orthogonal lead systems  257
moisture  91–95, 98, 127, 130, 132, 134, 155, 157, 161, 

163–64, 166–67, 286, 291, 297, 374
moisture exchanger  93–94, 98–99, 161, 168–69, 297
monkeys  289, 497–98, 502
motion/shivering  226
mounting block  138, 147–48, 151
mouse  289, 466
mouth gags  53, 184, 385, 398, 429
mouth speculums  468
movement artifact  263, 267
MRI (magnetic resonance imaging)  2, 43–45, 56, 83, 148, 

298–99, 335–48, 466, 472
MRSA (Methicillin Resistant Staphylococcus 

aureus)  377, 389
MS‐222  477–81, 487
multiparameter monitors  210, 220, 223, 231, 243, 254, 

309, 407, 414, 472
Murphy, P.M.  39, 54, 180, 185, 275
Murphy eye  431
Murphy tubes  181
muscle action potentials  275, 277
muscle contractions  274, 277–78
muscle relaxants  218, 280, 282–83
myopathies  51–52, 417

n
nasal

catheters  194–96
oxygen  95, 195
prongs  195

nasopharyngeal heating  91

nasotracheal intubation  403, 409, 417, 431, 451–53, 
458–59

nasotracheal tubes, ideal  403
natural frequency  238–39
nebulizers  95–96
needle caps, backward‐facing  262, 272
needle electrodes  272
needle side‐holes  353
needle valve  30, 106
Negative Leak Test  34
negative pressure relief valve  40, 105, 123, 130
negative temperature coefficient see NTC (negative 

temperature coefficient)  290
nerve stimulation, peripheral  271, 278, 280, 283, 326
neuromuscular blockade  206, 218, 271, 273, 280–83, 392
neuromuscular transmission monitoring  271, 273–79, 

281, 283
NIBP (non‐invasive BP)  241, 244
NICO system  246
NIOSH (National Institute for Occupational Safety and 

Health)  101–4, 108–13
NIST (non‐interchangeable screw threads)  8, 13–14
nitrogen  17–18, 26, 101, 165, 208–9
nitrous oxide  1–2, 5–6, 8, 10, 23–26, 35–36, 38, 47, 49, 

101, 103–4, 107–8, 110, 201, 207–9
nitrous oxide cylinders  5–6, 8, 12
noise  245, 264, 337, 484
non‐critical items  378, 386
non‐ferromagnetic  338, 340, 345
non‐interchangeable screw threads see NIST (non‐

interchangeable screw threads)
non‐invasive BP see NIBP (non‐invasive BP)
non‐invasive cardiac output measurements  250
non‐invasive forced expiratory flow‐volume curves  222
noninvasive hemoglobin pulse CO‐oximeter  502
non‐rebreathing circuits  20, 30, 34, 81, 110, 132, 138–39, 

151–52, 341, 371, 461–62, 490
non‐rebreathing systems  32, 81, 98, 117–18, 120–21, 127, 

132, 135, 137–39, 141, 164, 166, 168, 392, 447–48
nose bar  472
nozzles  111, 426
NTC (negative temperature coefficient)  290

o
OBP see oscillometric blood pressure (OBP)
obstruction  40, 94, 116, 118–20, 126, 167, 181, 186–87, 

205, 239, 431, 454, 469, 500
occlusion  117, 123, 149, 181, 214, 219, 241, 318, 321, 375, 

392, 444, 490
occlusion test  149, 369
occlusion valve  139, 151, 220
occupational exposure  101, 103–4, 109, 113, 375, 463, 

465, 486
occupational safety  104, 112, 384
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occupational WAG exposure  101
one‐way valves  11, 93, 130, 353, 448
operating room fires  115, 117, 119, 121, 123–25
operating room personnel  103–4, 112, 369, 375
orangutans  497
organic compounds  291

halogenated  103
organic debris  139, 385
O‐rings  44, 131, 139, 210
orotracheal intubation  122, 176, 403, 412–13, 429–32, 

439, 467, 500
oscillations  239, 266, 392

arterial  392
cardiac  206
high‐frequency  469

oscillometric blood pressure (OBP)  242–44, 248–49, 251, 
344, 392, 394, 416, 439

OSHA  104, 112, 123, 381, 384
otoscope  173, 175, 452
otoscope cones  173, 175, 466
output  17–18, 20, 38, 62–66, 69–71, 215, 272, 351, 363
over‐damping  238
overfilling  64–65, 111, 135
overheating  93, 290, 299
overhydration  305, 307
over‐inflation  122, 150, 391
over‐pressurizing  32
over‐the‐needle  396, 425
oxygen  1–3, 8, 12–14, 17–26, 31–32, 34–38, 49–52, 

108–10, 193–94, 196–97, 207–10, 351, 359–61, 
367–68, 434

arterial  193, 225
bar  359–61
cages  196–97
collar  197
concentrators  17–22, 25, 36, 77, 358
cylinders  3–6, 8, 14–15, 21–22, 36, 339, 347, 359, 

367–68, 408
delivery systems  193, 195, 197, 361
demand valve  435
fail‐safe system and pressure failure alarm  368
flow  21, 25, 34, 80, 110, 139, 146, 149, 447, 454
flowmeter  24, 34, 47, 49, 149–50, 167, 368, 371, 403, 

429–30
flush valve  24, 30, 34, 37–38, 46, 51, 63, 86–87, 126, 

128, 146, 149, 151, 367, 371–72
inspired  49, 53, 89, 193, 207, 449
insufflation  52, 184, 373, 403–4
sensor  208, 462
source  24, 36–37, 128, 359, 368, 428
supplementation  21, 99, 193, 198, 223, 373, 439, 501
supply  83, 306, 368, 373

oxygen administration  198, 500
nasal  95, 198

oxygenation  89, 97, 213, 223, 225–26, 231, 323, 349, 351, 
357, 392–93, 451

oxygen levels, inspired  197, 351, 358
oxygen mixtures, enriched  225, 361, 403, 463
oxygen saturation  224–25, 308, 393, 436

arterial hemoglobin  224
central venous  308

oxygen tanks  6, 14, 18, 20, 36, 428, 434
large liquid  26, 434

oxygen therapy  21, 198
hyperbaric  197

oxyhemoglobin  224–25, 227, 393

p
PaCO2  151, 154, 199–200, 204, 351, 442, 455–56, 495
padding  51, 361, 373, 396, 404, 410, 416, 419, 427, 429
pads  51, 262, 295–96, 299, 361, 404–5, 410, 427
PaO2  41, 52, 110, 193–96, 198, 225, 351
paper  93, 253, 264–65, 268, 324, 327, 447
paramagnetic analyzers  208, 437
parrots  226, 314, 443, 446
partial pressure  41, 56, 63, 91, 93, 193, 199, 201, 208–9, 

351, 436, 438, 442, 447, 449
passive humidification heat  93
passive systems  40, 107
passive warming methods  293
passover humidifiers  95
pasteurization  374, 382, 386
patency  180, 237, 371, 403
PCO2  54, 213
PCV (pressure‐controlled ventilation)  78–79, 89, 306
peak inspiratory pressure see PIP (peak inspiratory 

pressure)
pediatric mainstream units  495
PEEP (positive end expiratory pressure)  38–39, 43, 45, 

47, 49–50, 54, 77, 89, 96–97, 99, 118, 120, 148, 161, 
214, 219, 221–22, 342, 409

pencil probes  491–92, 494
percutaneous arteriography  321
performance verification procedures  44, 46, 50–51
perfusion  49, 207, 226, 229–30, 279, 292, 295, 306, 

357, 393
peripheral artery  239, 242, 247, 249, 357, 393, 414, 446
peripheral nerve stimulators  271–72, 277
peripheral over‐the‐needle catheters  312
personal protective equipment (PPE)  111, 156
Pethick  149, 152–53, 371, 375
phases  17, 51, 54, 203–7, 209, 248, 259, 273–74, 287, 

326, 438
phonomyography  278, 282, 284
photoacoustic spectrography  200
photodetector  224, 226
photometric methods  424
photoplethysmographic techniques  249
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photoplethysmography  232
photosensors  215, 224
physical examination  304, 358, 477
PI (perfusion index)  228, 232, 309–10, 472
PICC  245
PICC catheters  313
PiCCO  247
piezoelectric crystals  386–87
piezoelectric quartz crystal oscillations  209
pig board  411
pigs  53, 149, 175, 177–78, 190, 224, 242, 250, 276–77, 

289, 410–17
pilot balloon  177, 185–86, 188, 431
pin index safety system see PISS (pin index safety system)
pin index system  4, 6, 26
PIP (peak inspiratory pressure)  38–39, 148, 214, 218–20
pipeline  1, 4, 8, 10, 12, 25, 27, 32, 38, 368
pipeline distribution systems  1, 7, 11, 14, 25
pipeline pressure gauge  367–68
pipeline pressures  11–12, 20, 27, 36
pipeline systems  1, 3, 5, 7, 10–11, 13, 15, 27
PISS (pin index safety system)  26–27, 36, 116
piston ventilators  48, 75, 120
Pitot tube flowmeter  217
plastic  151, 160, 184, 187–88, 293, 298, 312, 314, 340, 

342, 352, 354, 378, 381, 384
plateau  204–5, 207, 218, 221
plateau pressure  214, 218–19
platform, data analysis software  472
platinum  208, 291
platinum cathode, negative  208
plenum type  66, 68–69
plethysmograph variability index see PVI (plethysmograph 

variability index)
pneumotachograph  218
PO2  213, 225, 246, 351, 485
poikilotherms  286, 300
Poiseuille equation  218
Poiseuille‐Hagen law  166
Poiseuille law  118
polarographic  208
pole  318, 352
pole syringe  352–53, 395
pollution, environmental  182, 374, 392
polyatomic gases  201
polyethylene  314
polypropylene  314, 400
polyurethane  312, 425
polyvinyl chloride tubing  435
ponies  277, 283, 423, 430
pool  51, 429
pop‐off valve  97, 105, 108, 118, 123, 128, 160, 387
PORC (post‐operative residual curarization)  275, 277–80
portable E‐cylinders  434

portable oxygen concentrator  19, 21, 359, 363, 434, 438
portable veterinary anesthesia machines  219
positive end expiratory pressure see PEEP (positive end 

expiratory pressure)
positive pressure  32, 34, 39, 44, 49–51, 63, 97, 106, 118, 

139, 214, 218, 308
Positive Pressure Leak Test  30, 33–34, 46
positive pressure tests  47, 51, 369
positive pressure ventilation see PPV (positive pressure 

ventilation)
positive temperature coefficient  290
pot‐bellied pigs  412–14
power

backup  365
electrical  44, 46–47, 80
failures  120, 373
supply  17, 336, 365, 373

PPE (personal protective equipment)  111, 156
PPV (positive pressure ventilation)  25, 38, 41, 44, 61, 63, 

122, 132, 239, 245, 308–10, 412, 431, 451
PPV (pulse pressure variation)  232, 239, 243, 247, 308, 

319–20
pre‐oxygenation  373, 428, 452
pressure

agent’s boiling  350
ambient  25
aortic  239
barometric  63, 71, 351
check  79–80
colloid osmotic  319
cylinder  128
diastolic  236, 238, 244, 308, 392
differential  208
driving  77, 214
expiratory  39, 161, 409
gauge  1, 5, 8, 10–11, 24, 27, 29, 36–37, 138, 160, 162, 

208, 367, 369, 373
gauge test  369
high  6, 20, 25, 27, 36, 63, 77, 117–18, 151, 182, 220, 365
hydrostatic  238, 245, 303
manometer  29, 83, 108, 138–39, 147–48, 244, 391, 432
negative  17, 33, 40, 105–6, 123, 161, 278, 369–70
recommended inlet  47
regulator  8, 10, 12, 68, 116
relief valves  11–12, 14, 132, 139, 160
systolic  238–39, 392
transducer  60, 68, 208, 218, 236–40, 245, 250, 307, 

407, 415
transpulmonary  120

pressure‐controlled ventilation see PCV (pressure‐
controlled ventilation)

pressure measurements
indirect blood  248, 414, 449
invasive blood  457
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pressure monitoring
central venous  245, 250
indirect blood  251, 449
non‐invasive blood  392, 415, 456

pressure‐support ventilation see PSV (pressure‐support 
ventilation)

pressure‐volume loops  220–21
pressurizing effect  63
primates  497–501
probe  13, 224, 226–30, 241–42, 256, 291–93, 343, 385, 

436, 446, 456, 484, 492
esophageal  248, 256, 357
flat piezoelectric crystal  241
pulse co‐oximeter  229
pulse‐oximeter  385–86
reflectance  224, 226, 436, 447
transesophageal echocardiogram  171
transmittance  224, 226, 446–47
ultrasonic flow  457

processing time  382, 384
projectors  354–56
PSV (pressure‐support ventilation)  78–79
pulse  227, 336, 455, 457, 472, 499
pulse oximeters  193, 223–30, 233, 393, 414, 424, 436, 

438, 446, 455, 464–65, 471–72, 485, 494, 498
accuracy of  227, 232–33
laboratory rodent  472
portable  229, 357, 373, 501
reflectance  439

pulse oximeter technology  229
pulse oximeter waveform  229
pulse oximetry  70–71, 200, 202, 223, 225–29, 231–33, 

393, 414, 438, 446, 455, 485, 494, 498, 500–501
pulse pressure  236, 308, 406
pulse rate  225–26, 238, 242, 357, 406, 414–15, 455, 457, 

471, 498, 500–501
pump  44, 96, 295–96, 316–18, 337, 345, 437
Pumping effect  62–63, 67–68, 117
PVC  177, 180–81, 185, 314, 430
PVI (plethysmograph variability index)  228–29, 309–10, 

320, 475
p‐wave  261, 266, 406

q
QRS  253, 256–57, 259, 261, 265–66, 458, 493
quaternary ammonium compounds  381

r
rabbits  93, 99, 177–79, 191, 240, 289, 394, 451–59, 

472, 474
radiation  201, 209, 286–87, 291, 299, 393
radio‐opaque line  181, 185
radiopaque tube, thin  308
Raman spectrography  200, 209

rats  99, 103, 168, 176, 289, 461–62, 466, 470, 472–75, 497
reactions

chemical  39, 120, 134, 155–56, 163, 285
exothermic  94, 124
physical  285
physiochemical  103
transfusion  289

rebreathing  33, 38–39, 127, 129, 132, 135, 138, 141, 143, 
145–54, 160, 164, 166, 168, 464–65

circuit leak check  370
circuits  32, 38, 105, 128, 135, 139, 154, 168, 297, 

370–71, 392, 433, 454
systems  101, 118, 120–21, 127–29, 132, 135, 151, 155, 

161, 166, 204, 297, 448, 454, 461
record  112, 253, 277, 323–24, 326–28, 330, 333, 437
recovery

assist  51, 429
period  223, 231, 275, 278, 280, 393, 433, 437
rooms  101, 111, 423, 428–29
sling  429
stall  52, 410, 430
unassisted  428

recovery systems
pool‐raft  429
unassisted  429

rectal probes  291–92, 473
rectal temperatures  288–89, 302, 393–94
red rubber endotracheal tubes  180
Rees modification  150
refilling  156, 433
reflexes  278, 357
refractometer  420, 423
regulators  11–12, 24–25, 27, 30, 32, 36–37, 92, 116, 365, 

434–35
regurgitation  182–83, 304, 307, 398–99, 406, 409
relative humidity  91–92, 95, 98, 384
relief valve  106, 118, 137, 160
remote drug delivery equipment  352
reptiles  226, 232, 286, 483–84, 489–95
reservoir  17–18, 39–40, 47, 79, 95, 123, 149, 377, 388, 

408, 415
reservoir bag  36–39, 41, 46–48, 73, 106–10, 127–30, 132, 

137–39, 141, 143, 146–51, 160–64, 167, 370–74, 
408–9

residual capacity, functional  92, 167
residual neuromuscular blockade  271, 274–75, 278
resistance

excessive  29, 434
high  30, 247
increased  93, 143, 155, 219, 392
low  141, 143, 166, 214
thermometer  291

resistors  237, 290
resonance  238, 343
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respiration  48, 73, 91, 160, 199, 229–30, 263, 267–68, 393
respirators  35, 46–47, 111–12, 469
respiratory cycle  49, 97, 147, 211–13, 219, 228–29, 

308–10, 443
respiratory distress  193–94, 198, 451, 453
respiratory function  92, 280
respiratory gas monitoring  150, 199
respiratory patterns  127, 138, 145, 149, 267, 279, 443
respiratory rate  39, 42, 44–45, 47–49, 51, 74, 79–80, 

82–84, 86–87, 409, 414, 455, 459, 483–84, 501
restraint  51, 395, 410–11
resuscitation  54, 193, 302, 308, 321, 439, 483
resuscitation bags  138, 386
rewarming  300, 302, 437
rhythm  253–55, 261, 265–66, 357, 448, 485–86, 493
rice socks  362
righting reflex  480, 487–89
rinse, complete  39
risk  4, 6, 13, 93–95, 103–4, 113, 119, 121, 124–25, 352, 

375–78, 393–94, 423–26, 431, 489–91
aspiration  121
assessment  377
explosion  108
factors  125, 251, 363, 394
increased  103–4, 272, 304, 311, 369, 377, 393, 403, 458

rocker switch  51
tidal volume increase/decrease  86

rodents  96, 174–75, 177, 394, 459–61, 463–67, 469–75
room

air  61, 75, 91–92, 105–7, 110, 124, 130, 150, 160, 197, 
370, 372, 461, 463

anesthesia induction  427
operating  101, 103, 110, 122–23, 126, 138, 287, 298, 

373, 463
temperature  1, 8, 58, 68–69, 92, 101–2, 181, 296, 351, 

381, 480
ropes  51–52, 395, 400, 412, 419, 422, 427, 429, 437
rotameter  217
routine anesthesia machine checkout procedures  33
rubber  112, 160, 180, 184–85, 354–55, 378, 381, 384
rubber diaphragm  385, 464
rubber plunger  352, 354
rubber tubes, red  180–81, 431–32
ruminants  52–53, 172–73, 175, 187–88, 240, 287, 

395–96, 398–404, 406–10, 416–17

s
safety  4, 23, 25, 66, 112, 115–16, 121, 323, 335, 337–38, 

340, 345–47, 356, 358, 481–82
features  13–14, 23, 40, 44, 46, 64, 126, 189, 318
standards  23, 35, 76, 337

safety systems
diameter index  13–14, 26–27, 36, 116
integrated pin index  8

sample, arterial blood gas  231, 407
sample airway gases  436–37
sample dilution  204, 495
sampling  86, 93, 151, 431
sampling line  203, 205, 407–8, 436
sanitizers  377, 387
SaO2  225–26, 233, 308, 351, 423, 446, 455, 494–95
SAP (systolic arterial pressure)  191, 235, 238–39, 

241–44, 446
saturated gases  63, 95
saturated vapor pressure see SVP (saturated vapor 

pressure)
saturation  62–63, 70, 91, 99, 224, 227, 472

actual arterial  446
oxygen‐hemoglobin  280

saturation levels, arterial blood oxygen  471
scales  1, 6, 30, 160, 180, 208, 215, 219, 324, 388, 409, 420, 

422–23
scavenge  40, 115, 117, 119–20, 462, 465
scavenge system  38, 40, 122, 132, 137, 163, 462–63, 465
scavenging

active  370
passive  106–7, 370
system  23, 77, 105, 107, 110, 112–13, 132, 137–38, 141, 

144, 147–50, 164, 167–68, 369–70
Schrader probe  10, 12–13
scope  174, 184, 187, 228, 271, 311, 336, 381, 401, 452
seal  5, 44, 46, 108–9, 112, 178, 182, 185, 188, 291, 

359–60, 402–3, 431, 454, 463–64
Seebeck effect  291
Seldinger technique  313, 321
sensor  199–203, 208, 215, 247, 278, 285, 291, 295, 297, 

344, 370, 436, 438, 498, 501
acoustic respiration  501
design  436
heating  201
infrared  498
multi‐agent  208
piezoelectric  278
proprietary NICO  246
reflective  498
thermal  95–96
ultrasonic velocity  247

sepsis  290, 305, 309
septum  166, 441
Severinghaus  200
Severinghaus electrode  210
sheep  175, 190, 275–76, 281, 287, 289, 331, 395, 398, 400, 

402, 404, 406, 416
sheet

basic monitoring  324
manufacturer’s Material Safety Data  102

shield  125, 268, 475
shivering  285, 288–90, 293
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shock  119, 193, 306, 310, 321
shunting

intra‐cardiac  495
intra‐pulmonary  495
optical  226

sidestream  230, 436, 456
sidestream capnometers  74, 202, 407, 447
sieves  17–18
sighs  220, 404
signage  64, 67, 339
signals  208, 216, 236, 238, 243, 265, 269, 446–47

audible  241, 370
electrical  208, 225, 236, 265, 277, 291
low frequency  264
mechanical  243
spectral  208

signs, clinical  159, 193, 223, 301, 305, 445
silicone  52–53, 178, 180, 184–86, 354–55, 384, 403, 

431–32
silicone tubing  359–60
silver anode  208
silver chloride  262
silver zirconium phosphate  425
SIMV (synchronized intermittent mandatory 

ventilation)  78–79, 84
single lung intubation  186
60‐cycle interference  264, 266–67
skin  255–56, 261–62, 265–66, 272, 286–87, 290, 292–93, 

295, 298–99, 301, 396–97, 407, 458, 468, 477
burns  294
delicate  414, 445, 471
intact  378–79, 381, 386–87
non‐intact  378–79, 384, 386
temperature gradient  288
thickness  291, 293

skin pigmentation  310, 446
dark  485

sling  429, 437
snakes  484, 489–93, 495
soak  267, 384–85
soap  109, 266

mild  387
protein dissolving  382

soda lime  54, 99–101, 120–21, 126, 134, 139, 156–58
sodium bicarbonate  210, 479
sodium hydroxide  134–35, 157
software  50, 230, 317, 324, 326, 328, 330–32
solenoid valves  18
solubility  99, 209
solution  210, 380–81, 384, 423

balanced electrolyte  445
chlorhexidine  39, 48
detergent  108
germicidal  268

leak detection  108
stock  479–80
vinegar  44

species
avian  242, 441–42, 448
feline  500
frog  482
laboratory  291
lizard  489
prosimian  498
reptile  489, 494
research  448
ruminant  397
venomous  489
wild  497

spectrum  209, 227, 419
sphygmomanometer  241, 357, 387, 392, 436
spillage  381, 425
spills  111–12
spinal needles  313, 426, 445
spirometry  84, 214, 435
SpO2  110, 193, 200, 223–28, 230–31, 233, 414, 435, 446, 

455, 472, 494
spontaneous abortions  103, 113, 369
spontaneous ventilation (SV)  25, 38–39, 44, 46–47, 

50–51, 53, 145, 148, 150, 152–54, 213, 221–22, 278, 
283, 448–49

spores  378–81, 383–84
sporicidal  374
SPV (systolic pressure variation)  239, 308–10, 321
squamates  490
squeeze cages  497–98
squeeze chute  396
stall  51, 410, 429
standards  23, 25, 35–36, 65, 104, 243–44, 277, 337, 346, 

392
standing  43–44, 51, 120, 262, 409, 428–29, 436
static compliance  99, 219
steam  181, 382–83
steam autoclaving  382
steel  56, 61, 384
stereotaxic  466
sterilants  378, 380
sterile  377–78, 426, 482
sterilization  44, 46, 48, 50–51, 79, 180, 184, 241, 374–78, 

381–85, 387–89
stethoscope  357, 377, 388, 419, 434, 484

esophageal  292, 357, 385
standard  338, 345

storage  6, 8, 15–17, 25
strip  2, 61, 354, 380, 383

bi‐metallic  57, 61, 66–67
stroke volume  247–48
stroke volume variation see SVV (stroke volume variation)
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strong alkalis  120, 135
stylets  53, 121–22, 177, 179, 181–83, 185–89, 191, 382, 

385, 396–401, 413, 432, 444–45, 452, 468–69
lighted  467
malleable  187

suction  40, 105, 370
suction tubing  360, 406
superconductivity  336
supplemental oxygen  18, 20, 41, 193–97, 231, 403
supply  1, 8, 10–12, 14–15, 18, 20, 25–26, 37, 59, 78, 164, 

233, 333, 424, 430
backup  26
carrier gas  21
distribution pipeline  4, 10
gas source  10
line  116, 367

supraglottic airway devices  91–92, 160, 177, 179–81, 183, 
185, 187, 189–91, 342

supramaximal  271–73
supramaximal stimulation  282
surface area  59, 95, 156
surface disinfectants  381
surface re‐warming  293
surgery table  296, 427–29
surgical fires  124
surgical tables  51, 138
SV see spontaneous ventilation (SV)
SVP (saturated vapor pressure)  56, 60, 63, 91–92, 117, 

349–51
SVRI (systemic vascular resistance index)  248
SVV (stroke volume variation)  308–10, 320–21
Swan‐Ganz catheter  247
sweat  286–87
swine  113, 121, 140, 172–75, 287, 289, 331, 395, 397, 399, 

401, 403, 405, 407, 409–17
switch  10, 30, 49, 51, 77–80, 89, 105, 128–30, 150, 155, 

161, 200
on/off  50, 82–84, 86–87, 89
pressure toggle  86
reservoir bag/ventilator selection  161

synchronized intermittent mandatory ventilation see SIMV 
(synchronized intermittent mandatory ventilation)

syndrome, white coat  245
syringe  34, 180, 317, 352–54, 356, 424, 446, 466, 469, 491

barrel  317–18, 352, 354, 425
cases  444, 490
darts  352–56
plunger  371, 444
pumps  317–18, 373, 437

system over‐damping  238
system pressure  2, 80, 119, 132, 146–47, 149
systems  24–28, 32–33, 36–38, 115–23, 127, 137–39, 141, 

143–55, 157–61, 163–68, 236–39, 285, 331–35, 
351–53, 356

active  40, 105
central vacuum/scavenge  132
closed  30, 44, 47, 101, 110, 128, 285
closed loop feedback  473
coaxial  118, 137, 167, 371
countercurrent  288
digital recording  236
excess venting  141, 143, 147
forced‐air warming  448
high‐pressure  36, 365, 368
hydropool  429
intermediate‐pressure  37, 365
keyed  67
lamp‐in‐blade  171
large animal  39, 133, 370
low dead space  131
low‐flow anaesthesia  168–69
low‐pressure  24, 37, 368–69, 375
measured flow  57
modern MRI‐compatible anesthesia monitoring  345
open  464
oxygen concentrator  21
passive scavenger  36
pool raft  430
portable  463
remote drug delivery  356
semi‐closed anaesthetic  153
sidestream  344
thermoregulatory  302

systolic arterial pressure see SAP (systolic arterial 
pressure)

systolic pressure variability  308–9
systolic pressure variation see SPV (systolic pressure 

variation)

t
tail  249, 414–15, 436, 497–99

rope  429
sphygmomanometry  416

tailpiece  353–55
tanks  4, 8, 25–27, 36, 47, 115–16, 340, 367
tape  179–80, 183, 185, 240–41, 272, 383, 400, 415, 423, 

425–27, 490–91, 499
clear  445
copper foil  185
reflective aluminum  186
umbilical  183

taper, double  32
target nerve  271–72, 277
Tec‐type  57, 59, 62
Tec vaporizers  58–63, 66–68, 71, 126
teflon  59, 125, 425
teflon‐coated membrane  208
teflon coating  185–86
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temperature  56–61, 63, 65–71, 91–92, 196–97, 214–15, 
285–88, 290–92, 296, 300, 302, 349–51, 380, 
382–85, 472

absolute  57
brain  292, 302
compensation  56, 59
constant  291, 295
esophageal  292
gradient  286–87
high  6, 135, 157, 290, 382–83
low  8, 290, 382
management  300, 302, 361
monitoring devices  290, 473
nasopharyngeal  292, 301
regulation  285, 287, 289, 291, 293, 295, 297, 

299–302, 394
surface  286

terminal outlets  10–14
test  2, 34, 38, 50–51, 146, 149, 152–53, 167, 237, 239, 244, 

369, 371–72, 375, 424
fast flush  238–39
negative pressure  369
oxygen flush  371
square wave  239
strips  378, 380, 384, 424
tug  13, 367

thermal burns  299, 448
thermal compartments  291, 300
thermal conductivity  56, 58–59
thermal conductivity coefficient  287
thermal support  448, 458
thermal washers  382
thermistors  247, 290–93
thermocompensation  60–61
thermocouples  291–93
thermodilution  247–48, 435
thermometers  285, 290–92, 377, 419
thermoneutral zone  286
thermoregulation  279, 285–86, 300–302, 449
Thorpe tube  30, 217
thrombogenic  425
thrombogenicity  312
tidal volume  45–46, 48–49, 51, 53–54, 73–75, 79, 82, 84, 

88–91, 118, 120, 199–200, 218–20, 278–79, 409
tie  179, 183, 398
tilt tables  51–52, 395–96, 427–29
time

constants  161, 164–65
equilibration  95
expiratory pause  213
inspiratory pause  213
lag  344
minimal warm‐up  201
transit  202, 345

tissue(s)  187, 197, 200, 224, 226–27, 286, 288, 296, 306, 
336, 393, 452, 483

bed  224, 226, 229–30
hypoxia  288, 306
perfusion  229, 494
perfusion parameters  319
pigmented  193, 393, 455

to‐and‐fro system  128, 433
tomography, computed  180, 335
torque  180, 337
towel  109, 296, 299, 361, 405, 411, 443, 449
toxicity  157, 168, 288, 374
T‐piece  147, 150, 153–54
trace gas exposure  104
tracheal bronchus  402, 414
tracheal cuff inflator and monitor  189
tracheal damage  179, 444
tracheal insufflation and demand valves  403
tracheal intubation  122, 171, 175, 186, 204, 394, 397–98, 

466, 468
tracheal mucosa  122, 182, 184, 186, 402, 432, 441, 

445, 454
tracheal obstruction  443, 445
tracheal pressure  490
tracheal rings, complete  441, 444
tracheal rupture  122, 126, 184, 188, 394
tracheal trauma  391, 454, 466
tracheal tube  171, 175, 177, 183, 188, 190–91, 199, 410, 

421, 434, 451, 466–68, 470
tracheal tubes and stylets  179, 181, 183, 185, 187, 

189, 191
tracheostomy tubes  384, 432, 434
train‐of‐four (TOF)  272–74, 280–81, 283
transcutaneous oxygen analyzers  208
transducers  216–19, 236–40, 242, 245, 277, 281, 309, 393, 

407, 436
trans‐illumination  468, 470
transmylohyoid orotracheal intubation  191
transthoracic bioimpedance  248
transtracheal oxygen administration  197
trauma  121, 187–88, 289, 304, 311, 320, 352, 356, 430, 

445, 451, 453
tricaine methanesulfonate, powdered  479
tubes  30, 121, 155–56, 177–78, 180–88, 217, 359–60, 

391, 401–3, 409–10, 413–14, 430–33, 451–54, 
489–91, 493

coaxial  160
cracked  149
cuffed  181, 490
equine  431
esophagostomy  171
flowmeter  368
guarded  185
nasogastric  44, 401
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non‐breathing  465
outer  149–50, 465
red‐rubber  185
reinforced  185–86
silicone‐curved  177
snake  489–91
uncuffed  185, 431, 483, 490

tube size  183, 391, 403
tubing  13–14, 32, 40, 166–67, 193, 196, 202, 314–15, 318, 

341, 343–45, 359–61, 386, 407, 462
coaxial  161
compliant  238
copper  2
corrugated  131, 147, 372
inner  160
non‐compliant  238, 240
outer  160
pediatric  131, 166
scavenge  123, 128, 138
spirometry  220

Tuohy needle  427
turbulent  217, 219, 241

u
ultrasonic  96, 374
ultrasonic Doppler Flow Detector  241, 249, 357
ultrasonic Dopplers  491, 494
ultrasound  411, 419

bedside  310
techniques  247, 310–11, 320
velocity dilution technique  247

underdamped signals  239
unidirectional valves  39, 43, 50–51, 118, 121, 135, 141, 

143, 159, 162, 167, 371, 386, 454
unipolar limb  257
Universal F‐circuit  131, 161
Universal Leak Test  34
upstream  116, 127, 132, 162

v
vacuum  8, 21, 40, 105–6, 408
VALI (ventilator‐associated lung injury)  120
validation  226, 243
values  49–50, 196, 201, 204, 210, 217, 225–27, 235, 

246–47, 249, 309, 311, 316, 324, 446–47
acceleromyographic‐derived  283
arterial CO2  438, 495
baseline SaO2  494–95
end‐tidal CO2  157, 200

valves  2–5, 10–12, 14, 36, 46–48, 52, 117–19, 130, 
132–33, 159–61, 163, 367–70, 374–75, 
403–4, 434

adjustable  44, 97
bull nose  4–5, 8

driving gas pressure‐relief  76
flow control  365, 368
internal pressure‐reducing  75
manual pressure adjustment  12
momentary closure  133
one‐way directional  106
pop off  341
pressure‐limiting  76
quick release occlusion  119
reservoir bag/APL  147
spill  41, 43–44, 77–78, 80, 120, 160
wheel  4, 8, 10, 12

vapor  1, 5, 8, 30, 56, 59–60, 68, 101, 104,  
201, 384

vapor injection  96
vaporization  8, 56, 58–60, 66, 71

chamber  56–57, 62, 70
methods  56, 58–59

vaporizer(s)  24–25, 30, 32, 34, 36–38, 51, 56–71, 
108–11, 117, 128–29, 164–65, 341, 350–51, 
368–69, 461–63

calibrated  63
chamber  57, 62
compensated  350
construction  56
dial  57, 59, 68, 350
electric  65
in‐circuit  169
inlet  57, 63
installation  110
integrated digital anesthesia  474
leaks  111
measured‐flow  58–59
modern  18, 30, 61–62, 64–65, 69, 71, 341
order  62
output  38, 56, 62–63, 65, 68, 117, 129, 132, 351, 

363, 408
plenum  62
variable‐bypass  57

vaporizer‐in‐circuit see VIC (vaporizer‐in‐circuit)
vaporizers out of circuit see VOC (vaporizers out 

of circuit)
vaporizing chamber  57, 59–63, 65–66, 68, 70, 117
vapor pressure  56, 58, 61, 63, 350–51
VAPs (vascular access ports)  245, 313
variable‐bypass  30, 56–57, 62, 66–70
vascular access  245, 314
vascular access ports see VAPs (vascular access ports)
vascular resistance  219, 247
vasoconstriction  286–89, 294, 301, 305, 393
vasodilation  159, 229, 248, 290, 305, 307, 393
velocity  216, 248, 339, 352
venous blood gas analysis  495
venous return  49, 74, 97, 292, 308
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ventilation  35, 78–80, 92, 94, 110–11, 131, 147, 149–51, 
177–78, 199–200, 279–80, 357, 392–94, 407–9, 
439–41

alveolar  200
controlled/assisted  146
manual/spontaneous  161
minute  151, 214–15, 278, 408, 454
modes  49–50, 78–79, 84, 469
pressure‐controlled  78–79, 89
systems  110, 378, 434
volume‐controlled  78, 89
wasted  53, 215

ventilator bellows  39, 75, 372, 386–87, 408–9
ventilator hose  44, 46, 78, 149–50, 161, 372, 374
ventilator leak test  46, 372
ventilator mode  78, 90
ventilators  23–26, 35–38, 41–43, 46–50, 73, 75–77, 

79–84, 88–89, 120, 214–15, 218–20, 372–73, 409, 
433–34, 469–70

venting  77, 89, 162
ventral nasal meatus  403, 410, 432
Verni‐Trol  57
v‐gel  177–80, 190–91, 382–84, 392, 453–54
vibration  209, 278, 337, 501
VIC (vaporizer‐in‐circuit)  164
virucidal  374, 381
viscosity  63, 166
visualization  48, 110, 171–72, 174, 184, 187–88, 352, 357, 

398–99, 413, 441–42, 444, 452, 468, 470
vital signs  223, 232, 323, 328, 330–31, 471
VCV (volume‐controlled ventilation)  78–79, 89
VO2  246, 289
VOC (vaporizers out of circuit)  38, 61–62, 65–69
volatile anesthetics  41, 49, 99, 113, 121, 232, 437
voltage  210, 215, 258, 277, 290–91
volume  8, 36–37, 39–40, 42, 45–46, 56–57, 63, 74–75, 84, 

134, 164–67, 213–15, 218–20, 222, 317–19
dart drug  356
delivered  45, 79, 215–16
expiratory  52, 221
of gas  8, 91, 166, 206, 208, 214
high  402, 431
intravascular  245, 308
low  32, 129, 131, 202–3, 431
respiratory  214–15, 469
overload  237, 304

volumetric  317, 322
volutrauma  74, 97, 120

w
WAG (waste anesthetic gas)  64–65, 101–13, 159, 188, 

209, 359, 361, 392, 412, 442, 463, 475

WAG exposure  101, 103, 108–9, 111
warming devices  293, 448, 473

active  290, 293, 373
warm‐water blanket  448
warm water blankets, circulating  293, 295
washing  131, 378, 385
waste  104, 129, 146
waste anesthetic gas see WAG (waste anesthetic gas)
waste anesthetic gases  64, 101, 113, 159, 359, 361, 392, 

412, 463, 475
waste gases  40, 106, 461
water column  467
water condensation  92, 201–2
water content  91, 99
water manometer  245, 307
water reservoir  95, 295
water vapor  17, 56, 91, 93, 95–96, 158, 201, 209, 384
waveform  158, 202–6, 210–11, 219, 228, 238–39, 246–47, 

258, 344, 392, 436, 447, 500
wave‐guide  337, 341, 343, 345
wavelengths  200–201, 203, 208–9, 224–25, 437
waves  204, 238, 246, 248, 253, 256, 258–59, 263–66, 

292, 493
arterial pressure  219
harmonic  238
infrared  292–93
oscillatory  238
pulse  224, 238
resonant pressure  239
ultra‐sound  248

Wheatstone bridge circuits  215, 237, 290
wicks  30, 57, 59–61, 64, 66, 68–70, 95
wildlife immobilization  363, 459, 486–87, 502
wire  96, 178, 185, 187–88, 215, 254, 268, 290, 342–43, 

396, 412, 469, 471–72
wire guides  468
wire stylet  469
work  90, 94, 153, 166, 214, 222, 285, 289, 342–43, 357, 

360, 362, 381, 495, 498
environment  40, 112, 122, 168
increased  92, 118

working pressures  3, 25, 27, 29, 36, 49, 51
workstation  84, 98, 168, 217
Wright’s respirometer  214–15

x
x‐axis  203, 220, 222
X‐rays  102, 375

y
YAG  185
y‐axis  203, 220, 222
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yoga mats  362
yoke  4–5, 7–8, 26

blocks  24, 36
plug  36

Y‐piece  47, 50–51, 61, 80, 131, 160, 162, 164, 166, 184, 
370–72, 386, 402, 408, 431–32

z
zero‐dead space rodent masks  465
zeroing  237
zinc turbidity  424
zones  339–40
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