
FundamentalsFundamentals ofof
AnesthesiaAnesthesia



Pain is a physiological phenomenon that informs
about harmful effects of a damaging or
potentially dangerous nature.

Nociception (Nocere - to harm and Cepcio -
to perceive) - the process of perception of
damage.



NociceptorsNociceptors ((NocereNocere -- toto harmharm
andand CepcioCepcio -- toto perceiveperceive) ) -- Free Free 
nerve nerve endingsendings ofof thethe afferent afferent 
fibersfibers (nerve (nerve fibersfibers thatthat gogo toto
thethe spinal spinal cordcord).).

Are Are locatedlocated in in thethe skinskin, , musclesmuscles, , 
articulararticular capsulescapsules, , periosteumperiosteum, , 
internal internal organsorgans..

Irritation Irritation ofof painpain receptorsreceptors --
nociceptorsnociceptors, , isis thethe initial link in initial link in 
thethe systemsystem ofof perceptionperception ofof painpain..



NOCICEPTION NOCICEPTION 
TRANSDUCTIONTRANSDUCTION
 The The damagingdamaging effecteffect isis transformedtransformed in in thethe form form ofof electricalelectrical activityactivity at at 

thethe endingsendings ofof thethe sensorysensory nervesnerves..

TRANSMISSIONTRANSMISSION
 CarryingCarrying out out thethe impulsesimpulses generatedgenerated byby thethe systemsystem ofof sensorysensory nervesnerves..

MODULATIONMODULATION
 NociceptiveNociceptive transmissiontransmission isis modifiedmodified underunder thethe influenceinfluence ofof neuralneural

effectseffects..

PERCEPTIONPERCEPTION
 The final The final processprocess in in whichwhich transductiontransduction, , transmissiontransmission andand modulationmodulation, , 

interactinginteracting withwith individual individual physiologicalphysiological characteristicscharacteristics ofof thethe personalitypersonality, , 
createcreate a final a final subjectivesubjective emotional emotional sensationsensation, , perceivedperceived byby usus asas painpain..



Types of nociceptors

Monomodal AMonomodal A--δδ--nociceptorsnociceptors
((mechanicalmechanical andand chemicalchemical irritationsirritations))

 PolimodalPolimodal CC--nociceptorsnociceptors ((mechanicalmechanical, , 
chemicalchemical, , temperaturetemperature irritationsirritations))

 ""SleepingSleeping" " nociceptorsnociceptors ((inflammatoryinflammatory
receptorsreceptors))



TRANSDUCTIONTRANSDUCTION

TRANSFORMATION OF IRRITATING STIMULUS IN ELECTRICAL POTENTIALS



PAIN MEDIATORSPAIN MEDIATORS

 ReleasedReleased fromfrom
damageddamaged cellscells

 ReduceReduce thethe
stimulationstimulation
thresholdthreshold

 ProstaglandinsProstaglandins
 SubstanceSubstance PP
 SerotoninSerotonin
 BradykininBradykinin
 HistamineHistamine
 Hydrogen Hydrogen ionsions
 PotassiumPotassium ionsions



TRANSMISSIONTRANSMISSION



PAIN REFLEX AT LEVEL OF THE PAIN REFLEX AT LEVEL OF THE 
SPINAL CORDSPINAL CORD

EFFECTOR 
(MUSCLE)

PAIN PAIN 
RECEPTORSRECEPTORS

AFFERENT NEURONS 
TRANSMIT THE IMPULSE TO 

THE BRAIN

MOTOR NEURON

INTERNEURONE

SENSORY NEURON



MUSCLE SPASMMUSCLE SPASM

•• TThe he basicbasic pathogeneticpathogenetic mechanismmechanism ofof thethe
painpain syndromesyndrome, , whichwhich causescauses itsits
maintenancemaintenance andand enhancementenhancement..

•• AAppearsppears asas a a manifestationmanifestation ofof neurologicalneurological
complicationscomplications accordingaccording toto thethe principleprinciple ofof a a 
""closedclosed viciousvicious circlecircle".".

•• SpasmodicSpasmodic musclesmuscles areare a a secondarysecondary sourcesource
ofof painpain, , whichwhich triggerstriggers a a viciousvicious circlecircle ofof
""painpain -- musclemuscle spasmspasm -- painpain."."



MODULATIONMODULATION

StimulationStimulation
((nociceptivenociceptive andand
centralcentral))

Substance PSubstance P



PERCEPTIONPERCEPTION

–– MidbrainMidbrain
–– PonsPons
–– Medulla Medulla oblangataoblangata

•Preparedness

•Cardiovascular 
and inspiratory 
centre



THALAMUSTHALAMUS

 ““Communication Communication 
stationstation””

Limbic system
Hypothalamus
Pituitary
Cortex



HypothalamusHypothalamus
 ActivationActivation ofof thethe

sympatheticsympathetic
nervousnervous systemsystem
(SNS):(SNS):

 Releasing of Releasing of 
neurohormonesneurohormones
– Tachycardia
–– TachypnoeTachypnoe
–– HypertonyHypertony



PERCEPTIONPERCEPTION

 The The cerebralcerebral cortexcortex
ofof thethe cerebralcerebral
hemisphereshemispheres



AnaesthesiologyAnaesthesiology isis a a sectionsection ofof medicinemedicine
thatthat studiesstudies methodsmethods ofof protectingprotecting thethe bodybody
fromfrom an an operatingoperating injuryinjury..

AnesthesiologyAnesthesiology solvessolves twotwo mainmain problemsproblems :
 providingproviding analgesiaanalgesia andand psychologicalpsychological comfortcomfort

toto thethe patientpatient duringduring surgicalsurgical operationsoperations andand
anyany traumatictraumatic andand painfulpainful manipulationsmanipulations;;
- ensuringensuring human human securitysecurity on on thethe operatingoperating
tabletable..



MICHAEL FARADAYMICHAEL FARADAY
(1791(1791--1867)1867)

 MICHAEL FARADAYMICHAEL FARADAY
(1791(1791--1867)1867)

 In 1818, In 1818, discovereddiscovered thethe
stupefyingstupefying andand overwhelmingoverwhelming
sensitivitysensitivity ofof thethe actionaction ofof
diethyldiethyl etherether suggestedsuggested thethe
possibilitypossibility ofof usingusing thesethese gasesgases
forfor anesthesiaanesthesia duringduring surgicalsurgical
operationsoperations..



V.MortonV.Morton andand ED.WarrenED.Warren
1616.10..10.18461846



Nikolai Nikolai IvanovichIvanovich PirogovPirogov
(1847)(1847)



DEFINITIONSDEFINITIONS

 General anaesthesia-- interruptioninterruption ofof reflexreflex
arcsarcs associatedassociated withwith painpain impulsesimpulses atat thethe levellevel ofof
thethe brainbrain

 NarcosisNarcosis –– thethe samesame ++ completecomplete disconnectiondisconnection ofof
consciousnessconsciousness

 Local anesthesia–– artificiallyartificially inducedinduced reversiblereversible
eliminationelimination ofof painpain sensitivitysensitivity inin aa certaincertain partpart ofof thethe
humanhuman bodybody withwith preservationpreservation ofof consciousnessconsciousness..



PremedicationPremedication

 thethe introductionintroduction ofof medicationsmedications beforebefore thethe operationoperation
inin orderorder toto reducereduce intraintra-- andand postoperativepostoperative
complicationscomplications..

RequiredRequired forfor::
 DecreasedDecreased emotionalemotional excitementexcitement;;
 NeurovegetativeNeurovegetative stabilizationstabilization;;
 ReductionReduction ofof reactionsreactions toto externalexternal stimulistimuli;;
 CreationCreation ofof optimaloptimal conditionsconditions forfor thethe actionaction ofof anestheticsanesthetics;;
 PreventionPrevention ofof allergicallergic reactionsreactions toto anestheticsanesthetics;;
 ReductionReduction ofof glandgland secretionsecretion



The The mainmain drugsdrugs forfor premedicationpremedication

 SleepSleep medicationmedication: : ((barbituratesbarbiturates: : PhenobarbitalPhenobarbital; ; 
benzodiazepinesbenzodiazepines: : NitrazepamNitrazepam, , FlunitrazepamFlunitrazepam))

 Tranquilizers Tranquilizers ((diazepamdiazepam, , bromodihydrochlorobromodihydrochloro--
phenylbenzodiazepinephenylbenzodiazepine, , oxazepamoxazepam))

 NeurolepticsNeuroleptics ((haloperidolhaloperidol, , droperidoldroperidol))
 AntihistaminesAntihistamines ((diphenhydraminediphenhydramine, , chloropyraminechloropyramine, , 

clemastineclemastine))
 NarcoticNarcotic analgesicsanalgesics ((trimeperidinetrimeperidine, , morphinemorphine))
 CholinolyticCholinolytic agentsagents ((atropineatropine, , metocinigiummetocinigium iodideiodide))



TheoriesTheories ofof anesthesiaanesthesia
((historicalhistorical interestinterest))

 CoagulationCoagulation
 Lipoid Lipoid 
 Surface Surface tensiontension
 HypoxicHypoxic anesthesiaanesthesia
 WaterWater microcrystalsmicrocrystals



TheoryTheory ofof anesthesiaanesthesia
(modern (modern conceptconcept))

 AnestheticsAnesthetics in in thethe centralcentral nervousnervous
systemsystem block block thethe actionaction ofof cationcation
channelschannels ofof cellcell membranesmembranes, , 
interruptinginterrupting excitationexcitation

 The The greatestgreatest sensitivitysensitivity toto thethe actionaction
ofof anestheticsanesthetics in in thethe cerebralcerebral cortexcortex
andand thethe reticularreticular formationformation



 General (General (anesthesiaanesthesia) ) 
–– simple (simple (oneone--componentcomponent) ) 
–– combinedcombined ((multicomponentmulticomponent) ) 

 LocalLocal

CurrentlyCurrently, , therethere areare 2 2 typestypes
ofof anesthesiaanesthesia::



 inhibitioninhibition ofof mental mental perceptionperception ((sleepsleep),),
 blockadeblockade ofof painfulpainful (afferent) (afferent) impulsesimpulses ((analgesiaanalgesia),),
 inhibitioninhibition ofof vegetative vegetative reactionsreactions ((hyporeflexiahyporeflexia),),
 disablingdisabling motormotor activityactivity ((musclemuscle relaxationrelaxation),),
 gas gas exchangeexchange controlcontrol,,
 managementmanagement ofof bloodblood circulationcirculation, , 
 metabolismmetabolism managementmanagement. . 
These These commoncommon componentscomponents ofof anesthesiaanesthesia constituteconstitute
thethe soso--calledcalled anesthesiaanesthesia allowanceallowance oror anesthesiaanesthesia forfor
exogenousexogenous interventionintervention andand serveserve asas itsits constituentsconstituents
in all in all operationsoperations..

Components Components ofof modern modern 
generalgeneral anesthesiaanesthesia::



General General AnesthesiaAnesthesia

Narcosis
– itit isis artificiallyartificially inducedinduced deepdeep sleepsleep withwith thethe
switchingswitching off off ofof consciousnessconsciousness, , analgesiaanalgesia, , 
oppressionoppression ofof reflexesreflexes andand musclemuscle
relaxationrelaxation. . 

 Modern Modern anestheticanesthetic maintenancemaintenance ofof surgicalsurgical
interventionintervention, , oror anesthesiaanesthesia -- isis a a complexcomplex
multicomponentmulticomponent procedureprocedure..



General General AnesthesiaAnesthesia
The The eraera ofof modern modern surgerysurgery beganbegan in 1846, in 1846, whenwhen

chemistchemist C.T. Jackson C.T. Jackson andand dentistdentist W.T.G. Morton W.T.G. Morton 
discovereddiscovered thethe anestheticanesthetic propertiesproperties ofof etherether vaporvapor
andand forfor thethe firstfirst time time extractedextracted a a toothtooth underunder generalgeneral
anesthesiaanesthesia..

SomewhatSomewhat laterlater, , surgeonsurgeon M. Warren M. Warren performedperformed thethe
world'sworld's firstfirst operationoperation ((removalremoval ofof a neck a neck tumortumor) ) 
underunder inhalationinhalation anesthesiaanesthesia usingusing etherether..

In In RussiaRussia, , thethe introductionintroduction ofof anesthesiaanesthesia techniquetechnique was was 
facilitatedfacilitated byby thethe worksworks ofof F. I. F. I. InozemtsevInozemtsev andand N. I. N. I. 
PirogovPirogov. The . The proceedingsproceedings ofof PirogovPirogov ((mademade aboutabout 10 10 
000 000 NarcosisNarcosis duringduring thethe CrimeanCrimean War) War) playedplayed an an 
exceptionallyexceptionally large large rolerole..



General General AnesthesiaAnesthesia



General General AnesthesiaAnesthesia

AnesthesiaAnesthesia ClassificationClassification

I.I. DependingDepending on on thethe wayway ofof administeringadministering thethe
narcoticnarcotic substancesubstance toto thethe bodybody: : 

1.1. Inhalation (Inhalation (narcoticnarcotic substancesubstance in in vaporvapor form form isis fedfed intointo thethe
patient’spatient’s respiratoryrespiratory systemsystem andand diffuses diffuses throughthrough thethe
alveolialveoli intointo thethe bloodblood): ): 
 maskmask
 endotrachealendotracheal

2.2. IntravenousIntravenous
3.3. CombinedCombined ((asas a a rulerule, , introductoryintroductory anesthesiaanesthesia ofof an an 

intravenousintravenous drugdrug, , followedfollowed byby inhalationinhalation anesthesiaanesthesia).).



General General AnesthesiaAnesthesia
AnesthesiaAnesthesia ClassificationClassification

FactorsFactors affectingaffecting thethe centralcentral nervousnervous systemsystem
1.1. PharmacodynamicPharmacodynamic
2.2. ElectroElectro--anesthesiaanesthesia
3.3. HypnoHypno--anesthesiaanesthesia

DependingDepending on on thethe wayway ofof administeringadministering thethe narcoticnarcotic substancesubstance toto thethe bodybody
1.1. Inhalation Inhalation -- thethe introductionintroduction ofof drugsdrugs throughthrough thethe respiratoryrespiratory tracttract: : 

 maskmask; ; 
 endotrachealendotracheal; ; 
 endobrochialendobrochial. . 

2.2. NonNon--inhalation inhalation -- administrationadministration ofof drugsdrugs isis not not carriedcarried out out throughthrough thethe respiratoryrespiratory tracttract: : 
 intravenouslyintravenously; ; 
 intramuscularlyintramuscularly; ; 
 rectallyrectally, etc., etc.

ByBy thethe numbernumber ofof drugsdrugs usedused
1.1. MononarcosisMononarcosis ––useuse ofof a a singlesingle drugdrug
2.2. Mixed Mixed anesthesiaanesthesia -- thethe simultaneoussimultaneous useuse ofof twotwo oror moremore drugsdrugs. . 
3.3. CombinedCombined anesthesiaanesthesia ((multicomponentmulticomponent) ) -- thethe useuse ofof variousvarious drugsdrugs at at thethe stagesstages ofof thethe

operationoperation..
On On applicationapplication at at variousvarious stagesstages

1.1. IntroductoryIntroductory -- shortshort--term, term, rapidlyrapidly advancingadvancing withoutwithout anesthesiaanesthesia phasephase
2.2. SupportingSupporting ((mainmain) ) -- whichwhich isis usedused throughoutthroughout thethe operationoperation. . 
3.3. Baseline (Baseline (anesthesiaanesthesia basisbasis) ) isis a a superficialsuperficial anesthesiaanesthesia in in whichwhich an an anestheticanesthetic agentagent isis

administeredadministered beforebefore oror simultaneouslysimultaneously withwith thethe mainmain anestheticanesthetic agentagent toto reducereduce thethe dose dose 
ofof thethe mainmain narcoticnarcotic drugdrug..



General General AnesthesiaAnesthesia
AnesteticsAnestetics forfor inhalationinhalation anesthesiaanesthesia

I.I. Liquid (Liquid (vaporvapor) ) inhalationinhalation anestheticsanesthetics
 Ether (Ether (diethyldiethyl etherether) ) isis a derivative a derivative ofof thethe aliphaticaliphatic seriesseries. . 
 FtorotanFtorotan ((halothanehalothane, , fluotanfluotan, , narcoticsnarcotics) ) isis a potent halogena potent halogen--

containingcontaining anestheticanesthetic thatthat isis 44--5 5 timestimes strongerstronger thanthan etherether. . 
 MethoxyfluraneMethoxyflurane ((pentranpentran, , InglanInglan) ) isis a halogena halogen--containingcontaining

anestheticanesthetic. . 
 EtranEtran ((enfluraneenflurane) ) -- fluorinatedfluorinated etherether. . 
 IsofluraneIsoflurane, , desfluranedesflurane, , sevofluranesevoflurane -- enfluraneenflurane isomersisomers..

II.II. GaseousGaseous inhalationinhalation anestheticsanesthetics
 NitrousNitrous oxideoxide isis thethe least least toxictoxic andand thereforetherefore thethe mostmost commoncommon generalgeneral

anestheticanesthetic. . 
 CyclopropaneCyclopropane ((trimethylenetrimethylene) ) -- givesgives a powerful a powerful narcoticnarcotic effecteffect (7(7--10 10 

timestimes strongerstronger thanthan nitrousnitrous oxideoxide).).



General General AnesthesiaAnesthesia
Anesthesia And Respiratory Devices

WhenWhen providingproviding anesthesiaanesthesia, , specialspecial medicalmedical
equipmentequipment isis importantimportant ((anestheticanesthetic devicesdevices, , 
ventilatorsventilators)).

PurposePurpose ofof anesthesiaanesthesia machinesmachines: : 

1.1. CreatingCreating a gas a gas mixturemixture; ; 
2.2. AccurateAccurate dosingdosing ofof anestheticsanesthetics; ; 
3.3. MaintainMaintain O2 O2 andand CO2 CO2 levelslevels forfor introductionintroduction intointo thethe

patient'spatient's airwayairway..



General General AnesthesiaAnesthesia
AnesthesiaAnesthesia MachineMachine

Anesthesia Device
а - cylinders with gaseous substances; в - respiratory system

б - unit of dosimeters and evaporators;



General General AnesthesiaAnesthesia
AnesthesiaAnesthesia machinemachine -- Patient'sPatient's Lungs Lungs DuringDuring

General General AnesthesiaAnesthesia



General General AnesthesiaAnesthesia
AnesthesiaAnesthesia MachineMachine (Main (Main componentscomponents):):

1.1. Tanks (Tanks (cylinderscylinders) ) withwith gaseousgaseous substancessubstances. . 
2.2. Dosimeters Dosimeters -- areare usedused toto measuremeasure andand regulateregulate thethe

flowflow ofof gasesgases enteringentering thethe machinemachine throughthrough hoseshoses
fromfrom sourcessources

3.3. Evaporators Evaporators -- designeddesigned toto convertconvert liquid liquid anestheticsanesthetics
intointo steamsteam andand doseddosed itit intointo thethe respiratoryrespiratory systemsystem..

4.4. BreathingBreathing unitunit -- consistsconsists ofof an an adsorberadsorber ((servesserves toto
absorbabsorb CO2), CO2), breathingbreathing valvesvalves ((providingproviding gas gas flowflow
directiondirection), a ), a breathingbreathing bagbag ((necessarynecessary forfor injectinginjecting
breathingbreathing mix mix intointo thethe respiratoryrespiratory tracttract), ), hoseshoses forfor
connectingconnecting thethe componentscomponents ofof thethe breathingbreathing unitunit..



General General AnesthesiaAnesthesia
BreathingBreathing circuitcircuit

Open Open methodmethod ((contourcontour). ). The The patientpatient inhalesinhales a a mixturemixture ofof atmosphericatmospheric airair thatthat
hashas passedpassed throughthrough thethe vaporizervaporizer ofof thethe anestheticanesthetic apparatusapparatus, , andand thethe
exhalationexhalation occursoccurs intointo thethe ambientambient atmosphereatmosphere ofof thethe operatingoperating roomroom. . WithWith
thisthis methodmethod, , therethere isis a high a high consumptionconsumption ofof narcoticnarcotic substancessubstances andand theirtheir
pollutionpollution ofof thethe airair ofof thethe operatingoperating roomroom, , whichwhich all all medicalmedical personnelpersonnel
involvedinvolved in in thethe operationoperation breathesbreathes..

Half open Half open methodmethod ((contourcontour). ). The The patientpatient inhalesinhales a a mixturemixture ofof oxygenoxygen withwith a a 
narcoticnarcotic substancesubstance fromfrom thethe machinemachine andand exhalesexhales itit intointo thethe atmosphereatmosphere ofof
thethe operatingoperating roomroom. This . This isis thethe safestsafest breathingbreathing circuitcircuit forfor thethe patientpatient..

SemiSemi--closedclosed methodmethod ((contourcontour). ). The The inhaleinhale isis mademade fromfrom thethe apparatusapparatus, , asas
withwith thethe halfhalf--open open methodmethod, , andand thethe exhalationexhalation isis partiallypartially intointo thethe machinemachine, , 
andand partiallypartially intointo thethe atmosphereatmosphere ofof thethe operatingoperating roomroom. The . The mixturemixture
exhaledexhaled intointo thethe apparatusapparatus passespasses throughthrough an an adsorberadsorber, , wherewhere itit isis releasedreleased
fromfrom carboncarbon dioxidedioxide, , entersenters thethe respiratoryrespiratory systemsystem ofof thethe apparatusapparatus andand, , 
mixingmixing withwith thethe resultingresulting narcoticnarcotic mixturemixture, , entersenters thethe patientpatient againagain..

The The closedclosed methodmethod ((circuitcircuit) ) providesprovides forfor inhalinginhaling andand exhalingexhaling, , respectivelyrespectively, , 
fromfrom thethe machinemachine toto thethe machinemachine. . InhaledInhaled andand exhaledexhaled gas gas mixturesmixtures areare
completelycompletely isolatedisolated fromfrom thethe environmentenvironment. . ExhaledExhaled gasgas--narcoticnarcotic mixturemixture
after after releaserelease fromfrom carboncarbon dioxidedioxide in in thethe adsorberadsorber againagain comescomes toto thethe
patientpatient, , combiningcombining withwith thethe newlynewly formedformed narcoticnarcotic mixturemixture..



General General AnesthesiaAnesthesia
Laryngeal Laryngeal masksmasks



General General AnesthesiaAnesthesia



General General AnesthesiaAnesthesia
OnsetOnset ofof anesthesiaanesthesia



General General AnesthesiaAnesthesia
DisadvantagesDisadvantages ofof maskedmasked anesthesiaanesthesia

 DifficultDifficult handlinghandling. . 
 SignificantSignificant consumptionconsumption ofof narcoticnarcotic drugsdrugs. . 
 The The riskrisk ofof developingdeveloping aspirationaspiration

complicationscomplications. . 
 ToxicityToxicity due due toto thethe depthdepth ofof anesthesiaanesthesia..



General General AnesthesiaAnesthesia
AnesthesiaAnesthesia includesincludes::

(modern (modern anesthesiaanesthesia isis a a complexcomplex multicomponentmulticomponent procedureprocedure))
1)1) NarcoticNarcotic sleepsleep ((causedcaused byby drugsdrugs forfor anesthesiaanesthesia). ). IncludesIncludes: : 

a)a) deactivationdeactivation -- completecomplete retrograde retrograde amnesiaamnesia; ; 
b)b) desensitizationdesensitization ((paresthesiaparesthesia, , hypesthesiahypesthesia, , anesthesiaanesthesia); ); 
c)c) analgesiaanalgesia proper;proper;

2)2) AutonomicAutonomic blockadeblockade. . ItIt isis necessarynecessary toto stabilizestabilize thethe reactionsreactions ofof thethe autonomicautonomic nervousnervous
systemsystem toto surgerysurgery, , sincesince thethe vegetaticsvegetatics areare not in not in manymany waysways controlledcontrolled byby thethe centralcentral nervousnervous
systemsystem andand areare not not regulatedregulated byby anestheticsanesthetics. . ThereforeTherefore, , thisthis componentcomponent ofof anesthesiaanesthesia isis
carriedcarried out out throughthrough thethe useuse ofof peripheralperipheral effectorseffectors ofof thethe autonomicautonomic nervousnervous systemsystem --
anticholinergicsanticholinergics, , adrenergicadrenergic blockersblockers, , ganglioblokatorovganglioblokatorov;;

3)3) MuscleMuscle relaxationrelaxation. . ItsIts useuse isis applicableapplicable onlyonly forfor endotrachealendotracheal anesthesiaanesthesia withwith controlledcontrolled
breathingbreathing, but , but isis necessarynecessary forfor operationsoperations on on thethe gastrointestinal gastrointestinal tracttract andand large large traumatictraumatic
interventionsinterventions;;

4)4) MaintainingMaintaining an an adequateadequate statestate ofof vital vital functionsfunctions: : gas gas exchangeexchange ((achievedachieved byby accurateaccurate
calculationcalculation ofof thethe ratioratio ofof thethe gas gas mixturemixture inhaledinhaled byby thethe patientpatient), ), bloodblood circulationcirculation, normal , normal 
systemicsystemic andand organorgan bloodblood flowflow. . YouYou cancan monitormonitor thethe statestate ofof thethe bloodblood flowflow byby thethe amountamount ofof
bloodblood pressurepressure, , andand also (also (indirectlyindirectly) ) byby thethe amountamount ofof urineurine releasedreleased per per hourhour ((urineurine flowflow--
hourhour). ). ItIt shouldshould not not bebe lowerlower thanthan 50 ml / h. 50 ml / h. MaintainingMaintaining bloodblood flowflow at an at an adequateadequate levellevel isis
achievedachieved byby dilutiondilution ofof thethe bloodblood —— hemodilutionhemodilution —— byby continuouscontinuous intravenousintravenous infusioninfusion ofof
salinesaline solutionssolutions underunder thethe controlcontrol ofof centralcentral venousvenous pressurepressure (normal 60 mm (normal 60 mm wgwg););

5)5) Maintenance Maintenance ofof metabolicmetabolic processesprocesses at at thethe proper proper levellevel. . ItIt isis necessarynecessary toto taketake intointo
accountaccount howhow muchmuch heatheat thethe patientpatient loses loses duringduring thethe operationoperation, , andand toto conductconduct adequateadequate
warmingwarming oror, , converselyconversely, , coolingcooling thethe patientpatient..



General General AnesthesiaAnesthesia

BenefitsBenefits ofof combinedcombined endotrachealendotracheal anesthesiaanesthesia
 A quick A quick introductionintroduction toto anesthesiaanesthesia, , thethe absenceabsence ofof

arousalarousal stagestage. . 
 The The abilityability toto operateoperate in in thethe stagestage ofof analgesiaanalgesia oror

stagestage III. III. 
 ReducingReducing thethe consumptionconsumption ofof narcoticnarcotic drugsdrugs, , 

reducingreducing thethe toxicitytoxicity ofof anesthesiaanesthesia. . 
 Easy Easy controlcontrol ofof anesthesiaanesthesia. . 
 PreventionPrevention ofof aspirationaspiration andand thethe possibilitypossibility ofof

rehabilitationrehabilitation ofof thethe tracheatrachea andand bronchibronchi..



General General AnesthesiaAnesthesia
CriteriaCriteria forfor thethe adequacyadequacy ofof anesthesiaanesthesia

 Lack Lack ofof tachycardiatachycardia andand stablestable bloodblood pressurepressure..
 Normal Normal colorcolor andand naturalnatural drynessdryness ofof thethe skinskin..
 UrinationUrination -- 3030--50 ml / h. 50 ml / h. 
 The normal The normal levellevel ofof bloodblood oxygenoxygen saturationsaturation andand

C02 C02 contentcontent. . 
 Normal ECG Normal ECG readingsreadings. . 

 ItIt isis consideredconsidered permissiblepermissible toto deviatedeviate thethe listedlisted
indicatorsindicators withinwithin 20% 20% ofof thethe initial initial levellevel..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

First First stagestage
AnalgesiaAnalgesia ((hypnotichypnotic phasephase, , raushraush anesthesiaanesthesia). ). 

ClinicallyClinically, , thisthis stagestage isis manifestedmanifested byby thethe gradual gradual 
suppressionsuppression ofof thethe patient’spatient’s consciousnessconsciousness, , whichwhich, , 

howeverhowever, , doesdoes not not completelycompletely disappeardisappear in in thisthis phasephase. . 
The The speechspeech ofof thethe patientpatient graduallygradually becomesbecomes

incoherentincoherent. The . The skinskin ofof thethe patientpatient reddensreddens. Pulse . Pulse andand
respirationrespiration areare slightlyslightly increasedincreased. . PupilsPupils in in sizesize areare thethe
same same asas beforebefore thethe operationoperation, , reactreact toto light. The light. The mostmost

importantimportant changechange in in thisthis stagestage concernsconcerns painpain
sensitivitysensitivity, , whichwhich almostalmost disappearsdisappears. Other . Other typestypes ofof

sensitivitysensitivity savedsaved. In . In thisthis stagestage, , surgicalsurgical interventionsinterventions, , 
asas a a rulerule, , areare not not performedperformed, but , but smallsmall surfacesurface
incisionsincisions andand reductionreduction ofof dislocationsdislocations cancan bebe

performedperformed..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Second stage
Stage Stage ofof arousalarousal. The . The patientpatient loses loses consciousnessconsciousness, , increasedincreased motormotor andand
autonomicautonomic activityactivity. The . The patientpatient doesdoes not not givegive an an accountaccount ofof hishis actionsactions. His . His 
behaviorbehavior cancan bebe comparedcompared withwith thethe behaviorbehavior ofof a a personperson whowho isis in a in a statestate ofof
severesevere intoxicationintoxication. The . The patient'spatient's faceface turnsturns redred, all , all thethe musclesmuscles tightentighten, , thethe
neck neck veinsveins swellswell. On . On thethe partpart ofof thethe respiratoryrespiratory systemsystem therethere isis a sharp a sharp 
increaseincrease in in respirationrespiration, , itit cancan bebe observedobserved forfor a a shortshort time due time due toto
hyperventilationhyperventilation. The . The secretionsecretion ofof salivarysalivary andand bronchial bronchial glandsglands isis enhancedenhanced. . 
Blood Blood pressurepressure andand pulse rate pulse rate increaseincrease. Due . Due toto increasedincreased vomitingvomiting reflexreflex, , 
vomitingvomiting maymay occuroccur..

OftenOften, , patientspatients havehave involuntaryinvoluntary urinationurination. . PupilsPupils in in thisthis stagestage expandexpand, , theirtheir
reactionreaction toto thethe light light isis savedsaved. The . The durationduration ofof thisthis stagestage whenwhen conductingconducting
etherether anesthesiaanesthesia cancan reachreach 12 12 minutesminutes, , withwith thethe mostmost pronouncedpronounced
excitementexcitement in in patientspatients whowho havehave longlong abusedabused alcoholalcohol andand drugdrug addictsaddicts. . 
These These categoriescategories ofof patientspatients needneed fixationfixation. In . In childrenchildren andand womenwomen, , thisthis
stagestage isis practicallypractically not not expressedexpressed. . WithWith thethe deepeningdeepening ofof anesthesiaanesthesia, , thethe
patientpatient graduallygradually calmscalms down, down, thethe nextnext stagestage ofof anesthesiaanesthesia beginsbegins..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Third stage

Stage Stage ofof anestheticanesthetic sleepsleep ((surgicalsurgical). ). 
ItIt isis at at thisthis stagestage thatthat all all surgicalsurgical interventionsinterventions areare

carriedcarried out. out. DependingDepending on on thethe depthdepth ofof anesthesiaanesthesia, , 
therethere areare severalseveral levelslevels ofof anestheticanesthetic sleepsleep. . 
ConsciousnessConsciousness isis completelycompletely absent in all absent in all ofof themthem, but , but 
thethe systemicsystemic reactionsreactions ofof thethe organismorganism areare different. different. 
Due Due toto thethe specialspecial importanceimportance ofof thisthis stagestage ofof
anesthesiaanesthesia forfor surgerysurgery, , itit isis advisableadvisable toto knowknow all all itsits
levelslevels..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Third stage
(firstfirst levellevel)

SignsSigns oror stagesstages ofof intactintact reflexesreflexes: : 
1.1. OnlyOnly superficialsuperficial reflexesreflexes areare absent, laryngeal absent, laryngeal andand cornealcorneal

reflexesreflexes areare preservedpreserved. . 
2.2. BreathingBreathing isis calmcalm. . 
3.3. Pulse Pulse andand bloodblood pressurepressure at at thethe same same levellevel asas beforebefore thethe

anesthesiaanesthesia. . 
4.4. PupilsPupils areare somewhatsomewhat narrowednarrowed, , thethe reactionreaction toto thethe light light isis

alivealive. . 
5.5. EyeballsEyeballs movemove smoothlysmoothly. . 
6.6. SkeletalSkeletal musclesmuscles areare in in goodgood shapeshape, , thereforetherefore, in , in thethe absenceabsence

ofof musclemuscle relaxantsrelaxants, abdominal , abdominal surgerysurgery isis not not performedperformed at at 
thisthis levellevel..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Third stage

(second levelsecond level)
1.1. Reflexes Reflexes weakenweaken andand thenthen completelycompletely disappeardisappear

((laryngopharyngeallaryngopharyngeal andand cornealcorneal). ). 
2.2. BreathingBreathing isis calmcalm. . 
3.3. Pulse Pulse andand bloodblood pressurepressure at at thethe same same levellevel asas beforebefore thethe

anesthesiaanesthesia. . 
4.4. PupilsPupils graduallygradually expandexpand, in parallel , in parallel withwith thisthis, , therethere isis a a 

weakeningweakening ofof theirtheir reactionreaction toto light. light. 
5.5. ThereThere areare nono movementsmovements ofof thethe eyeballseyeballs, , thethe pupilspupils areare setset

centrallycentrally. . 
6.6. SkeletalSkeletal musclemuscle relaxationrelaxation beginsbegins..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Third stage

(third levelthird level)
1.1. Reflexes Reflexes areare absent. absent. 
2.2. BreathingBreathing isis carriedcarried out out onlyonly byby movementsmovements ofof thethe diaphragmdiaphragm, , 

thereforetherefore shallowshallow andand rapid. rapid. 
3.3. Blood Blood pressurepressure decreasesdecreases, , heartheart rate rate risesrises. . 
4.4. The The pupilspupils dilatedilate, , andand theirtheir reactionreaction toto thethe usualusual light light stimulusstimulus

isis practicallypractically absent. absent. 
5.5. SkeletalSkeletal musclesmuscles ((includingincluding intercostalintercostal musclesmuscles) ) areare completelycompletely

relaxed. As a relaxed. As a resultresult ofof thisthis, , jawjaw droppingdropping oftenoften occursoccurs, , thethe
tonguetongue maymay bebe retractedretracted andand respiratoryrespiratory arrestarrest, , thereforetherefore, , thethe
anesthesiologistanesthesiologist in in thisthis periodperiod alwaysalways bringsbrings thethe jawjaw forwardforward..

6.6. The The transitiontransition ofof thethe patientpatient toto thisthis levellevel ofof anesthesiaanesthesia isis
dangerousdangerous forfor hishis lifelife, , thereforetherefore, , ifif a a similarsimilar situationsituation arisesarises, , itit
isis necessarynecessary toto adjustadjust thethe dose dose ofof thethe narcoticnarcotic drugdrug..



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Third stage
(fourthfourth levellevel)

PreviouslyPreviously calledcalled agonal, agonal, becausebecause thethe statestate ofof thethe bodybody at at thisthis levellevel isis, in , in factfact, , 
criticalcritical. At . At anyany time, time, deathdeath cancan occuroccur due due toto respiratoryrespiratory paralysisparalysis oror
cessationcessation ofof bloodblood circulationcirculation. . 

The The patientpatient needsneeds a a complexcomplex resuscitationresuscitation. . AnesthesiaAnesthesia deepeningdeepening at at thisthis stagestage
isis an an indicatorindicator ofof anesthesiologist’sanesthesiologist’s lowlow qualificationqualification. . 

1.1. All All reflexesreflexes areare missingmissing, , therethere isis nono pupilpupil reactionreaction toto light. light. 
2.2. PupilsPupils maximallymaximally dilateddilated. . 
3.3. BreathBreath superficialsuperficial, , sharplysharply speededspeeded upup. . 
4.4. TachycardiaTachycardia, pulse , pulse filiformfiliform, , bloodblood pressurepressure isis significantlysignificantly reducedreduced, , cancan not not 

bebe determineddetermined. . 
5.5. MuscleMuscle tone tone isis absent.absent.



General General AnesthesiaAnesthesia
Stages Stages ofof anesthesiaanesthesia

Fourth stage
ItIt comescomes after after stoppingstopping thethe supplysupply ofof thethe drugdrug..
Clinical Clinical manifestationsmanifestations ofof thisthis stagestage correspondcorrespond toto

thethe reversereverse developmentdevelopment ofof thosethose whenwhen
immersedimmersed in in anesthesiaanesthesia. But . But theythey, , asas a a rulerule, , 
proceedproceed moremore quicklyquickly andand areare not so not so sharplysharply
expressedexpressed..



General General AnesthesiaAnesthesia
Modern Modern combinedcombined intubationintubation anesthesiaanesthesia (a (a combinationcombination ofof thethe actionaction ofof variousvarious
generalgeneral anestheticsanesthetics, , musclemuscle relaxantsrelaxants andand neurolepticneuroleptic algesiaalgesia isis carriedcarried out). out). 
SequenceSequence ofof useuse: : 
 PremedicationPremedication;;
 IntroductoryIntroductory anesthesiaanesthesia isis performedperformed withwith thethe helphelp ofof barbituratesbarbiturates, (, (intravenouslyintravenously), ), 

in in thethe end end comescomes respiratoryrespiratory depressiondepression, , whichwhich requiresrequires thethe startstart ofof mechanicalmechanical
ventilationventilation withwith a a maskmask; ; 

 Intubation Intubation ofof thethe tracheatrachea injectsinjects shortshort--actingacting musclemuscle relaxantsrelaxants ((ditelinditelin). The ). The 
ventilatorventilator throughthrough thethe maskmask stopsstops at at thethe beginningbeginning ofof thethe intubationintubation procedureprocedure itselfitself
(30(30--40 sec.). 40 sec.). 

 Basic Basic anesthesiaanesthesia. . ItIt isis carriedcarried out out byby inhalationinhalation anestheticsanesthetics (a (a mixturemixture ofof nitrousnitrous
oxideoxide andand oxygenoxygen, , halothanehalothane, etc.) , etc.) 

 The The combinationcombination ofof drugsdrugs. . ToTo reducereduce thethe toxicitytoxicity ofof generalgeneral anestheticanesthetic useuse drugsdrugs
fromfrom otherother groupsgroups: : 
•• musclemuscle relaxantsrelaxants; ; 
•• neurolepticsneuroleptics..



General General AnesthesiaAnesthesia

Рис. 5. Conducting drip ether anesthesia: 
1 - maintaining the lower jaw; 2 - mask fixing. 
Рис. 6. Fixation of the mask to the anesthesia machine 



General General AnesthesiaAnesthesia

Mask Schimmelbush: 1 - assembled; 2 - frame; 3 - spring ring



General General AnesthesiaAnesthesia
Beginning of the anesthesia Beginning of the anesthesia 



General General AnesthesiaAnesthesia
Tracheal Tracheal intubationintubation isis an an importantimportant stagestage ofof anesthesiaanesthesia



General General AnesthesiaAnesthesia

LaryngoscopeLaryngoscope -- an an importantimportant attributeattribute ofof thethe
anesthesiologistanesthesiologist



General General AnesthesiaAnesthesia
Intubation Intubation tubetube -- thethe reliabilityreliability ofof breathingbreathing duringduring

anesthesiaanesthesia



General General AnesthesiaAnesthesia
Laryngeal Laryngeal masksmasks



General General AnesthesiaAnesthesia
AnesthesiologistAnesthesiologist performsperforms tracheal tracheal intubationintubation



General General AnesthesiaAnesthesia
ComplicationsComplications ofof anesthesiaanesthesia

 VomitingVomiting, , regurgitationregurgitation; ; 
 AirwayAirway obstructionobstruction ((retractionretraction ofof thethe tonguetongue););
 ComplicationsComplications ofof intubationintubation andand tracheatrachea

((damagedamage toto thethe teethteeth, , ligamentsligaments, , insertioninsertion ofof
thethe tubetube intointo thethe rightright bronchusbronchus, , lossloss ofof thethe
tracheatrachea oror itsits bendbend); ); 

 Hypotension; Hypotension; 
 Heart Heart rhythmrhythm disorderdisorder; ; 
 Heart Heart failurefailure; ; 
 SwellingSwelling ofof thethe brainbrain; ; 
 PeripheralPeripheral nerve nerve damagedamage..



General General AnesthesiaAnesthesia
NonNon--inhalationalinhalational anesthesiaanesthesia: : 

•• intravenousintravenous, , 
•• intramuscularintramuscular, , 
•• subcutaneoussubcutaneous, , 
•• rectalrectal
•• intracavitaryintracavitary. . 
ItIt isis usedused asas an an introductionintroduction toto thethe mainmain anesthesiaanesthesia. As . As thethe mainmain anesthesiaanesthesia itit isis not not 
usedused becausebecause ofof itsits poorpoor handlinghandling..

IntravenousIntravenous anesthesiaanesthesia
HexenalHexenal, , thiopintalthiopintal sodiumsodium, etc. , etc. areare usedused. . WithWith intravenousintravenous anesthesiaanesthesia, , thethe patientpatient falls falls 
asleepasleep quicklyquickly, , thethe surgicalsurgical stagestage beginsbegins quicklyquickly, , withoutwithout a a periodperiod ofof excitationexcitation..

RectalRectal anesthesiaanesthesia
ItIt isis usedused mostmost oftenoften in in pediatricpediatric surgerysurgery. . UseUse 3% 3% solutionsolution ofof chloralchloral hydratehydrate, , whichwhich isis
injectedinjected intointo thethe previouslypreviously cleanedcleaned rectumrectum. . SleepSleep occursoccurs in 15in 15--20 20 minutesminutes..

NeuroleptanalgesiaNeuroleptanalgesia
A A peculiarpeculiar statestate in in whichwhich analgesiaanalgesia developsdevelops, a , a statestate ofof drowsinessdrowsiness appearsappears. A . A 
combinationcombination ofof analgesicsanalgesics ((fentanylfentanyl) ) andand neurolepticsneuroleptics ((droperidoldroperidol) ) isis usedused. A . A mixturemixture ofof
fintanylfintanyl andand droperidoldroperidol isis producedproduced underunder thethe namename ""talamonaltalamonal". ". ItIt isis usedused in in 
combinationcombination withwith endotrachialendotrachial anesthesiaanesthesia oror locallocal anesthesiaanesthesia..



LocalLocal anesthesiaanesthesia -- a reversible a reversible lossloss ofof
painpain sensitivitysensitivity ofof tissuestissues in limited in limited 

areasareas ofof thethe bodybody. . ItIt isis achievedachieved due due 
toto thethe cessationcessation ofof generationgeneration andand

conductionconduction ofof impulsesimpulses alongalong sensorysensory
nerve nerve fibersfibers oror blockadeblockade ofof receptorsreceptors..

LocalLocal anesthesiaanesthesia -- a reversible a reversible lossloss ofof
painpain sensitivitysensitivity ofof tissuestissues in limited in limited 

areasareas ofof thethe bodybody. . ItIt isis achievedachieved due due 
toto thethe cessationcessation ofof generationgeneration andand

conductionconduction ofof impulsesimpulses alongalong sensorysensory
nerve nerve fibersfibers oror blockadeblockade ofof receptorsreceptors..



HistoryHistory ofof developingdeveloping ofof locallocal anesthesiaanesthesia
UseUse ofof crocodilecrocodile fatfat, , crocodilecrocodile skinskin, , marblemarble powderpowder --"Memphis Stone", Indian "Memphis Stone", Indian hemphemp,,
opiumopium, , henbanehenbane, , hemlockhemlock, , mandrakemandrake, , ammoniaammonia, , phenolphenol, , ErythroxylonErythroxylon Coca Coca 
1879 1879 -- V.K. V.K. AnrepAnrep -- analgesicanalgesic effecteffect ofof cocainecocaine
1884 1884 -- K. Koller K. Koller -- descriptiondescription ofof cocainecocaine forfor locallocal anesthesiaanesthesia
1896 1896 -- A.I. A.I. LukashevichLukashevich -- conductionconduction anesthesiaanesthesia
1885 1885 -- L. L. CorningCorning -- actionaction ofof cocainecocaine on on thethe spinal spinal cordcord
1885 1885 -- W. W. HalstedtHalstedt -- conductionconduction anesthesiaanesthesia ofof thethe inferior alveolar inferior alveolar 

nerve nerve 
J. Conway J. Conway -- thethe introductionintroduction ofof cocainecocaine in in thethe hematomahematoma in in fracturesfractures
18911891-- H. H. QuinckeQuincke -- lumbarlumbar spinal spinal puncturepuncture
18971897-- G. G. GrileGrile -- blockadeblockade ofof thethe brachial brachial plexusplexus andand sciaticsciatic nerve in an open nerve in an open wayway
18991899-- A. Bier A. Bier -- OpeningOpening Spinal Spinal AnesthesiaAnesthesia
19011901-- A. Sicard F. A. Sicard F. CathelinCathelin -- descriptiondescription ofof caudalcaudal ((epiduralepidural
anesthesiaanesthesia) ) 
19031903-- H. Braun H. Braun -- AdrenalineAdrenaline Addition Addition toto thethe Solution Solution ofof LocalLocal
AnestheticAnesthetic
19051905-- A. A. EincyornEincyorn -- thethe discoverydiscovery ofof NovocainNovocain
19061906-- A. Sicard A. Sicard -- epiduralepidural anesthesiaanesthesia throughthrough spinousspinous processesprocesses
19091909-- W. Steckel W. Steckel -- caudalcaudal block block forfor anesthesiaanesthesia ofof laborlabor
1911 1911 -- D. Kulenkampff D. Kulenkampff -- percutaneouspercutaneous blockadeblockade ofof thethe brachial brachial plexusplexus
19421942-- H. H. HingsonHingson -- ProlongedProlonged CaudalCaudal AnesthesiaAnesthesia
1946 1946 -- N. N. LofgrenLofgren -- receivedreceived xylocainexylocaine



 Modern Modern locallocal anestheticsanesthetics areare derivedderived fromfrom thethe cocacoca leafleaf
cocainecocaine plant plant alkaloidalkaloid. . 

 WeakWeak basebase, , poorlypoorly soluble in soluble in waterwater, a derivative , a derivative ofof
benzoicbenzoic acidacid, , obtainedobtained byby combiningcombining itit withwith an an etherether
bondbond withwith a a tertiarytertiary amineamine

 TypicalTypical structurestructure ofof a a locallocal anestheticanesthetic moleculemolecule: : containscontains
hydrophilichydrophilic andand lipophiliclipophilic moietiesmoieties linkedlinked byby an an esterester oror
amideamide



 The The locallocal anestheticanesthetic solutionsolution containscontains an an equilibriumequilibrium
mixturemixture ofof ionizedionized ((cationiccationic) ) saltsalt andand nonnon--ionizedionized
basebase. . 

 The The combinationcombination ofof hydrophilichydrophilic andand lipophiliclipophilic partsparts, , 
ionizedionized andand nonnon--ionizedionized formsforms provideprovide thethe abilityability toto
penetratepenetrate thethe membranemembrane ofof thethe nerve nerve cellcell andand causecause
anesthesiaanesthesia

 Ether Ether oror amideamide bondsbonds determinedetermine metabolicmetabolic rate rate andand
toxicitytoxicity. . 

 LocalLocal anestheticsanesthetics areare weakweak basesbases withwith pKapKa



CLASSIFICATION OF LOCAL ANESTHETICSCLASSIFICATION OF LOCAL ANESTHETICSCLASSIFICATION OF LOCAL ANESTHETICSCLASSIFICATION OF LOCAL ANESTHETICS

AmidesAmides
 AmidesAmides ofof heterocyclicheterocyclic

andand aromaticaromatic acidsacids
((sovkainsovkain, , procainamideprocainamide))

 AmidesAmides ofof aromaticaromatic
aminesamines--anilidesanilides
((lidocainelidocaine, , bupivacainebupivacaine, , 
mepivacainemepivacaine))

AmidesAmides
 AmidesAmides ofof heterocyclicheterocyclic

andand aromaticaromatic acidsacids
((sovkainsovkain, , procainamideprocainamide))

 AmidesAmides ofof aromaticaromatic
aminesamines--anilidesanilides
((lidocainelidocaine, , bupivacainebupivacaine, , 
mepivacainemepivacaine))

EsterEster
 Esters Esters ofof benzoicbenzoic acidacid

((cocainecocaine, , benkainbenkain) ) 
 Esters Esters ofof parapara--

aminobenzoicaminobenzoic acidacid
((NovocainNovocain) ) 

 AminobenzoicAminobenzoic andand
benzoicbenzoic acidacid estersesters
((dikaindikain))

EsterEster
 Esters Esters ofof benzoicbenzoic acidacid

((cocainecocaine, , benkainbenkain) ) 
 Esters Esters ofof parapara--

aminobenzoicaminobenzoic acidacid
((NovocainNovocain) ) 

 AminobenzoicAminobenzoic andand
benzoicbenzoic acidacid estersesters
((dikaindikain))

Esters are metabolized in plasma by esterases. 

Amides are metabolized mainly in the liver, which is 
determined by the hepatic blood flow.

Esters are metabolized in plasma by esterases. 

Amides are metabolized mainly in the liver, which is 
determined by the hepatic blood flow.



LOCAL ANESTHETICSLOCAL ANESTHETICS

DrugDrug EfficiencyEfficiency ToxicityToxicity

Applied Applied concentrationsconcentrations, %, %

AnesthesiaAnesthesia
infiltrationinfiltration

AnesthesiaAnesthesia
ofof thethe nerve nerve 
trunkstrunks andand
plexusesplexuses

PeridualPeridual
anesthesiaanesthesia

ProcaineProcaine 11 11 0,250,25--0,50,5 22 1,51,5--33

LidocaineLidocaine 33 1,51,5 0,250,25--0,50,5 22 11--22

MepivacaineMepivacaine 33 22 0,250,25--0,50,5 11--1,51,5 11--22

BupivacaineBupivacaine 1515 1010 0,1250,125--0,250,25 0,3750,375--0,50,5 0,250,25--0,750,75

TetracaineTetracaine 1515 1212 0,10,1--0,150,15 0,150,15--0,30,3 0,20,2--0,50,5

RopivacaineRopivacaine 1515 1010 0,20,2--0,750,75 0,750,75 0,20,2--0,750,75



The The mechanismmechanism ofof actionaction ofof locallocal
anestheticsanesthetics
The The mechanismmechanism ofof actionaction ofof locallocal
anestheticsanesthetics

 LocalLocal anestheticsanesthetics preventprevent thethe generationgeneration andand conductionconduction ofof
nervenerve impulsesimpulses..

 TheThe mainmain areaarea ofof     actionaction -- thethe membranemembrane ofof nervenerve cellscells LocalLocal
anestheticsanesthetics causecause blockadeblockade ofof membranemembrane depolarizationdepolarization duedue
toto blockadeblockade ofof sodiumsodium channelschannels,, ii..ee.. reducereduce cellcell permeabilitypermeability
toto sodiumsodium ionsions byby displacingdisplacing locallocal anestheticsanesthetics CaCa ++++ fromfrom
receptorsreceptors locatedlocated onon thethe innerinner surfacesurface ofof thethe membranemembrane

 ChangingChanging thethe actionaction potentialpotential leadsleads toto aa changechange inin restingresting
potentialpotential..

 NB!NB! SmallSmall nervenerve fibersfibers areare moremore sensitivesensitive toto locallocal anestheticsanesthetics
thanthan larger,larger, nonnon--myelinmyelin fibersfibers areare moremore easilyeasily blockedblocked thanthan
myelinmyelin..



Effect of the local anesthesia Effect of the local anesthesia 

 The The periodperiod ofof introductionintroduction ofof thethe anestheticanesthetic
substancesubstance

 The The effecteffect ofof anestheticanesthetic on on thethe nervousnervous elementselements
ofof tissuestissues fromfrom thethe momentmoment ofof introductionintroduction toto fullfull
anesthesiaanesthesia ((thethe periodperiod ofof ""waitingwaiting") ") 

 FullFull anesthesiaanesthesia
 Return Return ofof sensitivitysensitivity andand itsits fullfull restorationrestoration



ContraindicationsContraindications forfor locallocal
anesthesiaanesthesia

 Drug Drug intoleranceintolerance
 Mental Mental illnessillness
 NervousNervous excitementexcitement
 CategoricalCategorical refusalrefusal ofof thethe patientpatient fromfrom locallocal

anesthesiaanesthesia
 Early Early childhoodchildhood
 IfIf necessarynecessary, , usingusing controlledcontrolled breathingbreathing
 HypotensionHypotension



ClassificationClassification ofof locallocal anesthesiaanesthesia

•• Terminal (Terminal (surfacesurface) ) 
•• Infiltration Regional Infiltration Regional 

((conductorconductor): ): 
ooparavertebral paravertebral 
oo intercostalintercostal
oo stemstem
oo sacralsacral
ooanesthesiaanesthesia ofof thethe jawjaw areaarea

•• PeriduralPeridural ((epiduralepidural) ) 
•• Spinal (Spinal (subarachnoidsubarachnoid) ) 
•• IntraosseousIntraosseous. . 
•• IntravenousIntravenous regional regional 
•• Cross Cross SectionSection AnesthesiaAnesthesia ((SheathSheath))



Terminal anesthesia Terminal anesthesia 

TerminalTerminal anesthesiaanesthesia -- ““anesthesiaanesthesia ofof thethe surfacesurface ofof
organsorgans”” ((BunyatyanBunyatyan AA.. AA..,, 19821982)) isis achievedachieved byby directdirect
contactcontact ofof thethe anestheticanesthetic agentagent withwith thethe tissuetissue ofof thethe
organorgan.. SprayingSpraying ofof chloroethylchloroethyl onon thethe skinskin surfacesurface
causescauses significantsignificant coolingcooling ofof thethe treatedtreated areaarea ofof     thethe
skinskin andand lossloss ofof painpain sensitivitysensitivity,, whichwhich makesmakes itit
possiblepossible toto openopen smallsmall abscessesabscesses andand hematomashematomas.. ItIt
isis usedused inin ophthalmicophthalmic,, dental,dental, urologicalurological practicepractice,,
cosmetologycosmetology andand aestheticaesthetic surgerysurgery,, pediatricspediatrics..
AchievedAchieved byby lubricationlubrication ofof mucosalmucosal surfacessurfaces,,
instillationinstillation ofof anestheticanesthetic inin thethe conjunctivalconjunctival sacsac oror
urethraurethra..



Infiltration anesthesiaInfiltration anesthesiaInfiltration anesthesiaInfiltration anesthesia

InfiltrationInfiltration anesthesiaanesthesia -- allowsallows forfor eveneven largelarge--scalescale
operationsoperations.. ForFor thisthis purposepurpose,, thethe methodmethod ofof ""creepingcreeping
infiltrateinfiltrate"" byby AVVishnevskyAVVishnevsky isis usedused.. ThisThis methodmethod isis basedbased
onon thethe anatomicalanatomical featuresfeatures ofof thethe structurestructure ofof thethe bodybody,,
duedue toto thethe ""casecase principleprinciple"" (N(N..II.. PirogovPirogov)).. InIn thethe mostmost
generalgeneral form,form, thethe methodmethod consistsconsists inin layerlayer--byby--layerlayer,,
gradualgradual infiltrationinfiltration ofof tissuestissues withwith aa solutionsolution ofof aa locallocal
anestheticanesthetic,, whichwhich isis replacedreplaced byby aa slitslit,, afterafter whichwhich tissuetissue
isis infiltratedinfiltrated againagain withwith aa 00..2525%% novocainenovocaine solutionsolution
surroundingsurrounding thethe organorgan toto bebe surgerysurgery..

InfiltrationInfiltration anesthesiaanesthesia -- allowsallows forfor eveneven largelarge--scalescale
operationsoperations.. ForFor thisthis purposepurpose,, thethe methodmethod ofof ""creepingcreeping
infiltrateinfiltrate"" byby AVVishnevskyAVVishnevsky isis usedused.. ThisThis methodmethod isis basedbased
onon thethe anatomicalanatomical featuresfeatures ofof thethe structurestructure ofof thethe bodybody,,
duedue toto thethe ""casecase principleprinciple"" (N(N..II.. PirogovPirogov)).. InIn thethe mostmost
generalgeneral form,form, thethe methodmethod consistsconsists inin layerlayer--byby--layerlayer,,
gradualgradual infiltrationinfiltration ofof tissuestissues withwith aa solutionsolution ofof aa locallocal
anestheticanesthetic,, whichwhich isis replacedreplaced byby aa slitslit,, afterafter whichwhich tissuetissue
isis infiltratedinfiltrated againagain withwith aa 00..2525%% novocainenovocaine solutionsolution
surroundingsurrounding thethe organorgan toto bebe surgerysurgery..



Infiltration anesthesiaInfiltration anesthesia

Surface infiltration of the skin by the type of "lemon peel"



Infiltration anesthesiaInfiltration anesthesiaInfiltration anesthesiaInfiltration anesthesia

Infiltration of the subcutaneous tissueInfiltration of the subcutaneous tissue



CrossCross--sectionsection blockadeblockade ((sheathsheath
anesthesiaanesthesia))
CrossCross--sectionsection blockadeblockade ((sheathsheath
anesthesiaanesthesia))

CrossCross--sectionsection blockadeblockade -- usedused forfor transporttransport
anesthesiaanesthesia forfor limblimb fracturesfractures,, asas wellwell asas oneone
ofof thethe componentscomponents ofof antianti--shockshock therapytherapy..
TheThe mainmain principleprinciple ofof thisthis blockadeblockade isis thethe
introductionintroduction ofof anestheticanesthetic intointo thethe fascialfascial
shellsshells ofof thethe limbslimbs aboveabove thethe fracturefracture sitesite..
TheThe needleneedle isis insertedinserted fromfrom twotwo pointspoints intointo
thethe anterioranterior andand posteriorposterior musclemuscle groupsgroups..

CrossCross--sectionsection blockadeblockade -- usedused forfor transporttransport
anesthesiaanesthesia forfor limblimb fracturesfractures,, asas wellwell asas oneone
ofof thethe componentscomponents ofof antianti--shockshock therapytherapy..
TheThe mainmain principleprinciple ofof thisthis blockadeblockade isis thethe
introductionintroduction ofof anestheticanesthetic intointo thethe fascialfascial
shellsshells ofof thethe limbslimbs aboveabove thethe fracturefracture sitesite..
TheThe needleneedle isis insertedinserted fromfrom twotwo pointspoints intointo
thethe anterioranterior andand posteriorposterior musclemuscle groupsgroups..



Regional Regional anesthesiaanesthesiaRegional Regional anesthesiaanesthesia

RegionalRegional anesthesiaanesthesia isis achievedachieved byby thethe introductionintroduction ofof
anestheticsanesthetics inin thethe regionregion ofof largelarge nervenerve trunkstrunks,,
plexusesplexuses oror spinalspinal cordcord rootsroots,, whichwhich allowsallows toto reducereduce
painpain sensitivitysensitivity inin aa topographictopographic regionregion correspondingcorresponding
toto thethe innervationinnervation zonezone ofof thethe blockedblocked nervenerve trunktrunk oror
plexusplexus..
 paravertebralparavertebral
 intercostalintercostal
 stemstem
 sacralsacral
 anesthesiaanesthesia ofof thethe jawjaw areaarea
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Regional Regional anesthesiaanesthesiaRegional Regional anesthesiaanesthesia

ParavertebralParavertebral blockadeblockade -- usedused forfor lumbagolumbago,, exacerbationexacerbation ofof
chronicchronic radiculitisradiculitis,, bruisesbruises andand spinalspinal fracturesfractures.. TheThe needleneedle isis
insertedinserted atat aa pointpoint locatedlocated 11--11..55 cmcm laterallateral ofof thethe spinousspinous
processprocess,, perpendicularperpendicular toto thethe skinskin toto aa depthdepth ofof thethe transversetransverse
processprocess.. ThenThen itit isis slightlyslightly removedremoved andand sentsent toto 00..55--11 cmcm aboveabove
thethe upperupper edgeedge ofof thethe transversetransverse processprocess andand injectedinjected 55--1010 mlml ofof
00..55--22%% solutionsolution ofof novocainenovocaine.. AsAs aa rulerule,, oneone manipulationmanipulation isis
enoughenough,, performedperformed onon bothboth sidessides ofof thethe spinousspinous processprocess,, butbut
sometimessometimes itit takestakes twotwo toto threethree timestimes thethe blockadeblockade toto bebe
repeatedrepeated atat intervalsintervals ofof 11––22 daysdays..

ParavertebralParavertebral blockadeblockade -- usedused forfor lumbagolumbago,, exacerbationexacerbation ofof
chronicchronic radiculitisradiculitis,, bruisesbruises andand spinalspinal fracturesfractures.. TheThe needleneedle isis
insertedinserted atat aa pointpoint locatedlocated 11--11..55 cmcm laterallateral ofof thethe spinousspinous
processprocess,, perpendicularperpendicular toto thethe skinskin toto aa depthdepth ofof thethe transversetransverse
processprocess.. ThenThen itit isis slightlyslightly removedremoved andand sentsent toto 00..55--11 cmcm aboveabove
thethe upperupper edgeedge ofof thethe transversetransverse processprocess andand injectedinjected 55--1010 mlml ofof
00..55--22%% solutionsolution ofof novocainenovocaine.. AsAs aa rulerule,, oneone manipulationmanipulation isis
enoughenough,, performedperformed onon bothboth sidessides ofof thethe spinousspinous processprocess,, butbut
sometimessometimes itit takestakes twotwo toto threethree timestimes thethe blockadeblockade toto bebe
repeatedrepeated atat intervalsintervals ofof 11––22 daysdays..



Regional Regional anesthesiaanesthesia

IntercostalIntercostal blockadeblockade -- consistsconsists inin thethe introductionintroduction ofof anan
anestheticanesthetic substancesubstance intointo thethe intercostalintercostal spacespace.. ThisThis
blockadeblockade isis carriedcarried outout withwith ribrib fracturesfractures,, chestchest contusionscontusions,,
intercostalintercostal neuralgianeuralgia.. ForFor ribrib fracturesfractures,, anestheticanesthetic cancan bebe
injectedinjected directlydirectly intointo thethe fracturefracture areaarea..
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Regional Regional anesthesiaanesthesia

StemStem anesthesiaanesthesia -- mostmost oftenoften usedused forfor surgicalsurgical
interventionsinterventions onon thethe limbslimbs,, asas wellwell asas forfor
transportationtransportation andand closedclosed repositionreposition ofof fracturesfractures ofof
thethe limbslimbs.. TheThe anestheticanesthetic isis injectedinjected directlydirectly intointo
thethe nervenerve innervatinginnervating thethe correspondingcorresponding areaarea
ofof     interestinterest toto thethe surgeonsurgeon..

StemStem anesthesiaanesthesia -- mostmost oftenoften usedused forfor surgicalsurgical
interventionsinterventions onon thethe limbslimbs,, asas wellwell asas forfor
transportationtransportation andand closedclosed repositionreposition ofof fracturesfractures ofof
thethe limbslimbs.. TheThe anestheticanesthetic isis injectedinjected directlydirectly intointo
thethe nervenerve innervatinginnervating thethe correspondingcorresponding areaarea
ofof     interestinterest toto thethe surgeonsurgeon..



Regional Regional anesthesiaanesthesia

SacralSacral anesthesiaanesthesia isis a type a type ofof paravertebral paravertebral 
andand isis usedused forfor smallsmall--volume volume operationsoperations. . 
AnesthesiaAnesthesia ofof thethe jawjaw areaarea. . 

A regional A regional unitunit maymay also also bebe usedused toto relieverelieve
dental dental interventionsinterventions. . UsuallyUsually usedused 11--2% 2% 
solutionsolution ofof novocainenovocaine, , trimecaintrimecain, , lidocainelidocaine, , 
xylocainexylocaine..
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Spinal Spinal anesthesiaanesthesia ((subarachnoidsubarachnoid) ) -- isis achievedachieved byby
introducingintroducing an an anestheticanesthetic solutionsolution intointo thethe
subarachnoidsubarachnoid spacespace after after puncturepuncture ofof thethe duradura
mater in mater in thethe caudalcaudal partpart ofof thethe lumbarlumbar spinespine. . 
UsuallyUsually, 2% , 2% lidocainelidocaine isis administeredadministered at a dose at a dose ofof 1 1 
mg / kg. mg / kg. ToTo improveimprove andand lengthenlengthen thethe time time ofof
analgesiaanalgesia, , youyou cancan enterenter 1 ml 1 ml ofof fentanylfentanyl. The . The levellevel
ofof administrationadministration isis betweenbetween 22--3 3 oror 33--4 4 lumbarlumbar
vertebraevertebrae. Higher . Higher puncturepuncture cancan not not bebe, , becausebecause
therethere isis a a riskrisk toto damagedamage thethe spinal spinal cordcord. (. (itit endsends at at 
aboutabout thethe levellevel ofof 1 1 lumbarlumbar vertebravertebra.) .) PainPain reliefrelief
occursoccurs after 3after 3--5 5 minutesminutes. The . The durationduration ofof CMA CMA 
withoutwithout fentanylfentanyl isis 4040--60 60 minutesminutes, , withwith fentanylfentanyl --
9090--120 120 minutesminutes..
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Epidural AnesthesiaEpidural Anesthesia

Spinal anesthesiaSpinal anesthesia

The line between the 
posterior iliac ridges 
crosses the spinal column 
between L IV –V at the 
level of the spinous 
process LIV

For thoracic epidural anesthesia, the 
line between the angles of the 
shoulder blades passes through the 
spinous process of Th IX



EpiduralEpidural AnesthesiaAnesthesiaEpiduralEpidural AnesthesiaAnesthesia

EpiduralEpidural anesthesiaanesthesia isis aa variantvariant ofof conductiveconductive
anesthesiaanesthesia,, duedue toto thethe pharmacologicalpharmacological
blockadeblockade ofof spinalspinal rootsroots.. DuringDuring epiduralepidural
anesthesiaanesthesia,, thethe anestheticanesthetic solutionsolution isis
injectedinjected intointo thethe spacespace betweenbetween thethe outerouter
andand innerinner sheetssheets ofof thethe duradura matermater andand
blocksblocks thethe rootsroots
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The The positionposition ofof thethe needleneedle duringduring
epiduralepidural anesthesiaanesthesia

The needle passes 
through the interstitial 
ligament, the yellow 
ligament and enters the 
epidural space.



IntraosseousIntraosseous anesthesiaanesthesiaIntraosseousIntraosseous anesthesiaanesthesia

IntraosseousIntraosseous anesthesiaanesthesia -- cancan bebe usedused forfor operationsoperations onon thethe limbslimbs.. ToTo thisthis
end,end, thethe limbslimbs givegive aa sublimesublime positionposition,, atat thethe basebase imposeimpose aa tourniquettourniquet untiluntil
thethe pulsepulse disappearsdisappears onon thethe peripheralperipheral arteriesarteries.. AfterAfter anesthesiaanesthesia ofof thethe skinskin
andand subcutaneoussubcutaneous tissuetissue withwith aa thickthick needleneedle withwith mandrinmandrin,, withwith rotationalrotational
movementsmovements,, thethe needleneedle isis advancedadvanced throughthrough thethe corticalcortical substancesubstance ofof thethe
bonebone toto aa depthdepth ofof 11..00--11..55 cmcm inin aa spongyspongy substancesubstance.. PuncturesPunctures areare carriedcarried
outout dependingdepending onon thethe areaarea ofof     surgerysurgery,, butbut thethe needleneedle isis injectedinjected intointo thethe
epiphysealepiphyseal partpart ofof thethe bonebone ((thethe femoralfemoral condylescondyles,, thethe anklesankles,, thethe epiphysisepiphysis
ofof thethe radialradial bonebone,, thethe ulnarulnar processprocess))..

AnestheticAnesthetic effecteffect occursoccurs inin 1515--2020 minutesminutes.. afterafter thethe introductionintroduction ofof 2020--100100 mlml ofof
00..55%% solutionsolution ofof novocainenovocaine andand keptkept untiluntil thethe harnessharness isis removedremoved.. ForFor thethe
closedclosed reductionreduction ofof bonebone fragmentsfragments,, thethe introductionintroduction ofof aa 11--22%% solutionsolution ofof
novocainenovocaine directlydirectly intointo thethe hematomahematoma formedformed inin thethe fracturefracture areaarea cancan bebe
usedused.. AnesthesiaAnesthesia occursoccurs inin 1010--1515 minutesminutes..

IntraosseousIntraosseous anesthesiaanesthesia -- cancan bebe usedused forfor operationsoperations onon thethe limbslimbs.. ToTo thisthis
end,end, thethe limbslimbs givegive aa sublimesublime positionposition,, atat thethe basebase imposeimpose aa tourniquettourniquet untiluntil
thethe pulsepulse disappearsdisappears onon thethe peripheralperipheral arteriesarteries.. AfterAfter anesthesiaanesthesia ofof thethe skinskin
andand subcutaneoussubcutaneous tissuetissue withwith aa thickthick needleneedle withwith mandrinmandrin,, withwith rotationalrotational
movementsmovements,, thethe needleneedle isis advancedadvanced throughthrough thethe corticalcortical substancesubstance ofof thethe
bonebone toto aa depthdepth ofof 11..00--11..55 cmcm inin aa spongyspongy substancesubstance.. PuncturesPunctures areare carriedcarried
outout dependingdepending onon thethe areaarea ofof     surgerysurgery,, butbut thethe needleneedle isis injectedinjected intointo thethe
epiphysealepiphyseal partpart ofof thethe bonebone ((thethe femoralfemoral condylescondyles,, thethe anklesankles,, thethe epiphysisepiphysis
ofof thethe radialradial bonebone,, thethe ulnarulnar processprocess))..

AnestheticAnesthetic effecteffect occursoccurs inin 1515--2020 minutesminutes.. afterafter thethe introductionintroduction ofof 2020--100100 mlml ofof
00..55%% solutionsolution ofof novocainenovocaine andand keptkept untiluntil thethe harnessharness isis removedremoved.. ForFor thethe
closedclosed reductionreduction ofof bonebone fragmentsfragments,, thethe introductionintroduction ofof aa 11--22%% solutionsolution ofof
novocainenovocaine directlydirectly intointo thethe hematomahematoma formedformed inin thethe fracturefracture areaarea cancan bebe
usedused.. AnesthesiaAnesthesia occursoccurs inin 1010--1515 minutesminutes..



IntravenousIntravenous ((intraarterialintraarterial) ) 
anesthesiaanesthesia
IntravenousIntravenous ((intraarterialintraarterial) ) 
anesthesiaanesthesia

IntravenousIntravenous regionalregional anesthesiaanesthesia -- usedused forfor operationsoperations onon thethe
limbslimbs upup toto thethe upperupper thirdthird ofof thethe shouldershoulder oror thighthigh.. BasedBased onon
thethe penetrationpenetration ofof anestheticanesthetic throughthrough thethe capillariescapillaries andand
blockingblocking thethe firstfirst endingsendings,, andand thenthen thethe trunkstrunks ofof thethe nervesnerves..
TheThe exsanguinationexsanguination ofof thethe limblimb andand itsits isolationisolation ofof thethe
vascularvascular networknetwork fromfrom thethe generalgeneral circulationcirculation mustmust necessarilynecessarily
bebe achievedachieved.. First,First, anan elasticelastic bandagebandage isis appliedapplied toto thethe limblimb,,
aboveabove thatthat,, atat thethe upperupper boundaryboundary ofof thethe fieldfield,, aa tourniquettourniquet isis
removedremoved,, aa tourniquettourniquet isis removedremoved,, atat thethe lowerlower boundaryboundary,, aa
tourniquettourniquet isis appliedapplied,, afterafter whichwhich thethe anestheticanesthetic isis
administeredadministered intraarteriallyintraarterially ((analgesiaanalgesia occursoccurs afterafter 22--33
minutesminutes)) oror intravenouslyintravenously ((analgesiaanalgesia occursoccurs afterafter 2020—— 3030
minmin..)).. TheThe analgesicanalgesic effecteffect isis observedobserved beforebefore thethe harnessharness isis
removedremoved..
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