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lpogheccop
Axmadeeea Jlelina PuHamoeHa
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meduyuHckol eeHemuKku bawkupckoeo eocydapcmeeHHO020
MeduUYUHCKO20 yHUBepcumema

OnpepeneHune

* HyBCTBUTENbHOCTb —
CMNOCOOHOCTb OpraHM3ma
BOCMPUHUMATb
pa3gpaxeHnsa BHeLUHen
cpeabl 1 OTBEYaTb Ha HUX




BI/I,D,bI 4yyBCTBUTEJIbHOCTU
OBLUAA

—lMNoBepxHOCTHaA

—Inybokasn

—CnoxHas

—WHTepouenuun
CNEUNAJIbHAA

—3puTenbHas, criyxoBas,
BKycoBasi, 0OOOHATeNbHas

PeuenTopbl

 MexaHopeuenToOpbLI

— Ocns3aHuA, naBneHus, Bubpauum,
oonu

 XemopeuenTopbl

— BKycoBble, 00OHsITeNbHbIE,
peuenTopbl pe¢neKkcoreHHbIX 30H

 PoTOopeuenTopbl
e TepmopeuenTopbl
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PeuenTopbl
* Bonb — cBOGOAHLIE HEPBHbIE
OKOHYaHus

* Xonop — konb6bbl Kpayse
e Tenno — okoH4YaHua PydpduHu

* lMpukocHoBeHue — Tenbua MencHepa,
Aanckn Mepkens, peuenTtopbl
BonocsiHoro c¢ponnukyna

* 'mybokoe paBnexHue — Tenbua Partepa-
MaunHun, Tensbua Nonbaxun-MauuoxHu

¢ PacTsikeHue MblillL — pelenTopbl
MbILLIEeYHbIX BepeTeH




Buabl 4yyBCTBUTEJIbHOCTU

* [loBepxHOCTHasA .
(akcTepouen-
TUBHas): &
—boneBas
—TemnepaTtypHas
— TakmunbHas

Pain perception
C fibers: thin, unmyelinated
A delta: thinly myelinated

Temperature
A delta: thinly myelinated

Buabl 4YyBCTBUTEJIbHOCTU

* Fny6okas
(nponpuouenTUBHAaR).

—MbIWweYyHO-cycTaBHOE
YyBCTBO

—YyBcTBO BUOpauumn
—KunHecTesunn
—YyBCcTBO AaBreHus
—YyBCcTBO Macchbl




Dorsal column pathway/
lemniscus medialis

Proprioceptiv modalities:
pressure,

vibration,
joint position
two points discrimination,

graphaesthesia!
stereoaesthesia !

Type of fibers: thick, myelinate 7" -{CT"
fibers (Aa, I, 1) ot
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Buabli 4YyBCTBUTEJIbHOCTU

o CroxHas:
—YyBCTBO ANCKPUMUHaALUMU
—CTepeorHos
—[BymepHo-
NPOCTPaAaHCTBEHHOE YYBCTBO
—YyBCcTBO nokanusauuu




l"|yBCTBI/ITeJ1beIe nyTn

* [loBepxHOCTHas
—CnNuHHO-TanaMmm4yeckum

* FnyGokas:
—lonna n byppaxa

Somatotopia in the cortex




gmental innervation (dermatomes)
ripheral innervation

NMpoBoaHWKKN 6onesBou n
TemMnepaTypHoOu
YyBCTBUTEJIbHOCTU
* | HeMPOH
—CnNUHHO-MO3roBoM y3ern
* || HeUpoH
—B ueHTpe 3agHero pora CM
* |Il HeMpPOH

—JlaTepanbHble sapa
3puTenbHoOro 6yrpa




Tractus spino-thalamicus
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NMyTh noBepxXHOCTHOM
YyBCTBUTESIbHOCTU




MyT™ noBepXHOCTHOM
YYBCTBUTENIbHOCTHU

to thalamus

e A

~ spinothalamic
tract

3aKkoH Ayapbaxa-
dPnaTtay

e 3aKOH 3KCLUEHTPUYHOro
pacnosrioXXeHnsi BONTIOKOH B
CMUHHOM MO3re

« Hanbonee nartepanbHO
pacnonararoTcs BOJIOKHa
AepmMaTtoMoB HOrm, Hambornee

MeAunanbHO — AepMaToMoOB
PYKH




nOCTLI,eHTpan bHasA U3BUJINHA

central

MyT™1 rnyboKkon 4yBCTBUTENbHOCTHU
(Tonnsa v bypaaxa)
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wi s e | HeMPOH
,;:} — CNUHHO-MO3roBOM y3en
&3 - o |l HeWpoH
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TOHKMN U KNMMHOBUAHbIN NY4YKN

aracile cuneate
fasciculus \ .. fasriculus

Nyt Nonna v bypaaxa

to cerebellum external cuneate

cuneate nucleus

_external cuneate

spino-
cerebellar

spinocerebellar
tract
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Appa
cuneate gracile
nucleus AR TIUC]E11S

B w

cuneate
fasciculus

medial lermmniscus

nOCTLI,eHTpaH bHasA U3BUJINHA

somatosensory Foy Y central
cartex o sulcus
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Buabl pacctponucts
YyBCTBUTEJIbHOCTU

e CUMNTOMBbI BbinaaeHus
—AHecTe3nMN
—lMnnecrte3unmn

Buabl pacctponucts
YyBCTBUTESIbHOCTU

e CUMNTOMbI ppUTaLnm
—bonb
—MapecTe3un
—IMvnepecTte3unn
—IMnepnatum
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Buabl pacctponucts
YyBCTBUTEJIbHOCTU

U3BpalleHune
YYBCTBUTESIbHOCTHU

—IMmnepnatum
—MonuecTe3usn
—OunsecTte3usn
—CuHecTe3usa

Sensory disturbances

Positive symptoms:
* Pain
» Hyperaesthesia:increased sensitivity to any stimulus

* Hyperalgesia: increased sensitivity to a painful
stimulus

» Hyperpathia: increased sensitivity with increasing
pain threshold to repetitive stimulation
» Paraesthesia:“pins and needles sensation”,
“burning feeling”
» Dysaesthesia: inappropriate sensation to a stimulus
» Allodynia: pain provoked by a non-painful stimulus
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Sensory disturbances

Negative symptoms:

» Hypoalgesia: reduced sensitivity to a painful
stimulus

* Hypoesthesia: reduced sensitivity to any
stimulus

* Analgesia: absent sensitivity to a painful
stimulus

* Anaesthesia: absent sensitivity to any
stimulus

Tunbl paccTpoucTB
YyBCTBUTEJIbHOCTU

 Tonnyeckas gmarHocTuka

(ycTaHOBneHus
rioKkanusauum nopaxeHus
Ha NPOTAXEeHUU
YYBCTBUTENBLHOIO NyTH)
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amination of the sensory system 1.

Special standpoints:

* “Subjective “ examination

* Requires good cooperation on the patient’s side.
» Allows accurate localisation of the pathology.

» Preliminary diagnosis is needed. Examine according
to the expected damage !

» Most often we compare different parts of the body.

* Do not tell the patient what should be felt !

» The patient should not see the examined part of the
body !

» “Subjective” sensory disturbance ( pain, paraesthesia

) is not necessarily accompanied by “objective”
sensory disturbance (hypaesthesia, anaesthesia )

amination of the sensory system 2.

Pain: pin prick, tooth picks

Light touch: use a wisp of cotton wool !

Temperature:use cold (5-10 °C)/or hot (40-45 °C) test tubes !
-Instruct the patient to reply: “Tell me if you feel the stimulus !
Name the area stimulated !” “Is it equal on both sides?

-Map out the extent of abnormality by moving from the
abnormal to the normal area (“Tell me if sensation changes!”)

Joint position / motion:

-Hold the sides of the patient’s finger ! Move it up and down at
random ! Ask to specify the direction of movement !

Vibration:

-Place a vibrating tuning fork on a bony prominence ( ankle,
knee, processus spinosus, processus styloideus radii et
ulnae, elbow, clavicula)
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amination of the sensory system 3.

* Two point discrimination:

-The ability to discriminate two blunt points when applied
simultaneously. (3-5 mm on the finger, 4-7 cm on the trunk)

* Sensory inattention (perceptual rivalry)

-The ability to detect sensory stimuli applied simultaneously on both
limbs.

-Subdominant parietal lobe, associative areas

» Stereoaesthesia

- An object is placed in the patient’s hand.

- Ask patient to describe its size, shape, surface, material !

- Stereoanaesthesia:disturbance of the sensory afferent tracts.

amination of the sensory system 4.

» Astereognosis.

-Inability to identify an object by palpation

-The primary sense data being intact

-Lesion of the opposite hemisphere, postcentral gyrus
* Tactile agnosia:

-The patient is unable to recognize an object by touch
in both

hands
-Disorder of perception of symbols.
-Lesion of the dominant parietal lobe, associative areas
» Graphaesthesia
- The ability to recognize numbers or letters traced out
on the palm.
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NopaxeHune HepBa
e HeBpanbHbIX TUN

—YTpaTa BCex BMAOB
YyBCTBUTENIbHOCTU B
WHHepBaLUMOHHOU 30He
KOHKpeTHOro HepBa

—Yauwe BCcero — u
YyBCTBUTESbHLbIE, U
ABUraTenbHble paccTponucTBa

—bonu, napecTte3un
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NMopaxeHune cnneteHun
e [lnekconaTnyeckum Tun

—YTpaTa BCex BMAOB
YyBCTBUTENIbHOCTU B
WHHepBaLUMOHHOU 30He
KOHKPEeTHOro cnsieTeHus

—AHanorn4yHo HeBpasribHOMY
TUMNY, HO B 30HEe BCEX HePBOM,
cdopmMupyroLUX cnneTeHune

OoXecCcTBeHHOe nopaxeHvue HepBOB

e lonHenponaTU4YeCKUN TUN

—OncTtanbHoOe pacnpeaerneHue
(«nepyYaTKn», KHOCKU»)

—HapacTtaHue rnyouHbI
pacCTPOUCTB B AUCTANIbLHOM
HanpaBlieHUU

—CMMMeTPUYHOCTbL

—MoryT conpoBoXxaaTtbcs
oonamu n napesamm
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NMopaxeHue 3agHUX
KOpPEeLUKOB

 Pagukynonartnyeckumn tmn

—YTpaTa BCex BMAOB
YYBCTBUTEJIbHOCTU B 30HE
AaHHOro gepmartoma

—MoryT conpoBoXaaTbcs
donamun, napecte3namm

—HeT MOTOpPHLIX paccTponucTB
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M

NopaxeHune 3agHero pora
« CerMeHTapHbIN TUN

—YTpaTa TONbKO 60neBou n
TenepaTtypHomn
YyBCTBUTENIbHOCTU B 30HEe
AAHHOro gepmartoma
(anccoumnauyms)

—WmeeT ypoBHU (BEpXHUN,
HWUXHWUN)

—HeT 6onen u napesoB

21



NMopaxeHue 3agHUX
KaHaTUKOB

 QYHUKYNSAPHbIXA TUN
—Ha cTtopoHe nopaxeHus yTpaTa
rnmyooKkou 4yBCTBUTESIbHOCTHU
(npn coxpaHHOM
NOBEPXHOCTHOM —
Aauccoumauyms) no
NPOBOAHUKOBOMY TUNY

—ConpoBoXxaaeTcsa runepnatven

NMopaxeHne 60KOBbIX
KaHaTUKOB

* QYHUKYNSAPHbIXA TUN
—Ha cTtopoHe,
NPOTUBOMNOJIOXHON
NnopaxeHuro, yTpaTa
NOBEepPXHOCTHOWM
YyBCTBUTENIbHOCTHU NO
NPOBOAHMKOBOMY TUNY
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NMopaxeHne NosIoOBUHLI
CNMMMHHOIO Mo3ra
Cunpgpom BpoyH-Cekapa
—Ha CTOPOHEe NnopaxeHus
s yTpaTa rnyooKou YyBCTBUTESIbHOCTU
* LeHTpanbHbIX napes
—Ha NPOTUBOMNOJIOXXHOMN

e yTpaTa NOBEPXHOCTHOM
YYBCTBUTENbHOCTH

—ToTanbHas aHecCTe3nus — CermeHT
(aepmaTom)

CuHppom BpoyH-Cekapa

i

pmilateral |
coL L apathalagg
cereory loss L

— Lk weckness |
It T B
waratical seooe.,
Iraa i

Capbralatec =-—
zalnierhzamle
ey Jase
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NMonHoe nonepe4yHoe
nopaxeHune CrIMHHOro Mo3ra

e CnHanbHbLIN TVN

—YTpaTa BCex BUAOB
YyBCTBUTENIbHOCTHU NO
NPOBOAHMKOBOMY TUMY C
00eunx CTopoH

—LleHTpanbHbIe napesbl (B
3aBMCUMOCTU OT YPOBHSA)

—HapyweHunsa TazoBbIX PYHKLUN

NMopaxeHue cTBona
ronoBHOro Mo3ra

e ANbTEepHUpYKOLLME CUHAPOMbI

—Ha cTtopoHe nopaxeHus
° ,El,ed)eKTbl YyepenHoro HepBa
—Ha npoTtnBonosnoxHon

*yTpaTa BCeX BUAOB
YYyBCTBUTEJIbHOCTU

°* LEeHTpPalibHble Nape3bl Nno
remmtTmuny
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NMopaxeHue BHYTpEeHHEMN
Kancynbl

« KancynsipHbiv Tun

—Ha npoTMBONONOXHOU CTOPOHE
yTpaTa BCeX BUAOB
YyBCTBUTENIbHOCTHN NO
NPOBOAHMKOBOMY TUNY

—lemunnerus
—lemmnaHoncua

NMopaxeHne NoCTueHTPaNbLHOMU
U3BUJTUHDI
KopkoBbin TN

—YTpaTa BCex BMAOB
YyBCTBUTENIbHOCTU MO MOHO-
TUNy (pyKa unuv Hora) Ha
NPOTUBOMNOSIOXXHON CTOPOHE

—Ecnun 3axBaTtbiBaeTCcA TeMeHHas
YaCTb — HApPYLWEeHNA U CINTOXHbIX
BNAOB YyBCTBUTEJIbHOCTU
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PYyHKUMOHaNbHLIE
paccTponcTBa

 AcTtepunyecknm tun

—HeT cooTBeTCTBUSA HN OQHOMY
OpraHn4YecKomy Tuny

» TecT co cmeLlleHUEeM KOXXHOM
cKnaakKu

 OnpeneneHue rpaHuy,
» CTporas cepeguvHa

xamination of the sensory system

Nerve conduction studies:
sensory antidrom neurography
median nerve, ulnar nerve
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Peripheral nerve,

Polyneuropathies
Peripheral nerve: according to the
distribution area of the affected nerve

Polyneuropathies: symmetrical
sensory disturbance in stocking/glove
% like distribution, more pronounced
distally
Sensory disturbance usually starts on
the toes, gradually spreads higher,
rarely above the knee; later on the
hands

Spinal ganglion

segmental, localised to dermatomes
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Root damage

» Sensory disturbance and
pain according to the
dermatome (variability!)

* Anaesthesia does not
develop because of
overlapping dermatomes

Syringomyelia

spinothalamic fibers crossing at cervical level are affected first
dissociated sensory loss: temperature, pain disturbance on both hands

28



BOJb.
LEHTPAJIbHbIE U
NEPUOEPUYECKUE
MEXAHU3MbI BOJEW.

bornb - cTOpoXeBoOU nec

300pOBbLA, KOTOPbLIN
MOXeT NpeBpaTUTbLCA B
AUKOro 3Beps

g\ (Bpaum [pesHen Npeunn)
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AKTyasrnibHOCTb

9 n3 10 amepukaHues ctapwe 18 net (89%)
cTpagaroT oT 60nu He pexe Yem pa3 B MecsL

43% B3pOCIbIX YaCcTO OrpaHMYMBalOT CBOK
aKTMBHOCTb Ha paboTe n goma 13s-3a 6onu

15% un3 Tex, KTo ucnbiTbiBaeT 60nmn, oTMeyvyaroT
OYEHb CUJIbHYHKO 60onb

55% ntogen ctapwe 65 net ucnoiTbiBaloT 605b
eXXeHEeBHO

80% amepurKaHLEeB cHUTalOT, YTO BONb — 3TO
NPOCTO «BO3PACTHOE SIBIEHME»

28% cuyuTalrT, YTO UX bornb Hensnevymma

OnpepneneHue

PekomeHngoBaHo MexayHapoaHou
Accounauven U3yyeHus bonun
(Merskey, 1979)

Bonb — 3TO HenpusaTHoe husnyeckoe
WM 3MOLMOHaNbLHOEe olyLeHne,
CBA3aHHOE C peasibHbIM UNu
NoTeHUManbHbLIM NOBpPEeXaAeHUuem
TKaHeun

30



bonb
(onpepgeneHue)

HenpusTHOe CeHCOpPHoOe n
3MOLMOHaNbHOEe oLyLleHue,
CBsi3aHHOEe C AeUCTBUTENbHbLIM
U NoTeHUManbHbIM
noBpexaeHnem TKaHu, Unu
onncbiBaemMoe B TepMUHaX
TaKoro noBpexaneHus

Mex0yHapodHasi Accoyuayusi iccnedosaHusi bonu
IASP

BEOJI/

Heunponatuyeckune
(HeBpOreHHbIE)

HouuuentuBHble
(oT cnoB nocere —
BpeAuUTb U ceptio -

BOCNPUHUMATL )

McuxoreHHbIe

CmeLwaHHble
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OnddepeHunpoBats BAXKHO
Ans nopbopa Tepanuu

Ona HouuuenTUBHOMU OOJSb —
aHanbreTuku (B T.4. onnaTHbIe)
Ons HemponaTn4eckou —

aHTUOenpeccaHTbl U
NPOTUBOCYAOPOXHbIE
npenaparbl

Bonb - 3TO

HenpusTHOe CeHCOpPHoOe n
3MOLMOHaNbHOEe oLyLleHue,
CBsi3aHHOEe C AeUCTBUTEeNbHbLIM
U NoTeHUuMarnbHbIM
noBpexaeHnem TKaHu, Unu
onncbiBaemMoe B TepMUHaxX
TaKoro noBpexaneHus

MexdyHapodHas Accoyuauyus iccnedosaHusi bonu
IASP
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© Original Artist
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85%-HbIN WaHC BbDKUTb U 20% BEpOATHOCTb
TOoro. Yto Bbl NnoXaneerte, YTO BbLKUNU»

ﬁ- Npw HRVE AN 950 CHANCE 6F SYRVIVING- THIS AND
«¥Bac

» CneBa: (husnyeckn-
NHOYLMPOBaHHas
bonb

* CpefgHada vyacTb:
oonb,
NHOYLMPOBaHHas
MMNHO30M

» Cnpasa:
BooOpaxaemas 60nb

S.W.G. Derbyshire et al., Neuroimage, 23:392-401, 2004
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Bonu cyLecTBeHHO CHUWXKaloT

Ka4yeCTBO XN3HW MNOCrIie

H rp. KOHTpONA

T.A6gpawmwuTos, J1.Axmageesa, 2006
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PE3IOME

Bonu 6biBaloT HOLMLIENTUBHBIE U
HemponaTunyeckme

Ba)kHO UX pasnuyaTtb, TaK Kak OHU
rneyaTcs No-pasHoMy

PaboTatowme gna HouuuenTmuBHbIX bonen
HINBC, coBepLlieHHO Hea(eKTUBHbI Npu
HenponaTndecknx onsax

MpenapaTaMmn NepBo NUHUN ONS
neYyeHust HerponaTuyecknx donen Ha
CErofiHA SABMSATCA aHTUAENPECCaHTbI U
AHTUKOHBYIbCaHTbI
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