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llepkyccus
JIETKUX




* - 9TO HAHECCHME Ha IPYIHYIO KICTKY
NEPKYTOPHBIX YAAPOB, IIPUBOISILIMX
MOJJICKAIINE OPTaHbl B KOJIEOATECIbHbIC
ABWIKECHUS, PU3NISCKUE XapaKTEPUCTUKU
KOTOPBIX (IIPOJOIKUTEIBHOCTD 3BYKOBBIX
KOJ€0aHWM, UX 4aCTOTa, aMIUIMTYyAa U
TeMOpOBas OKpacKa) 3aBUCST OT ILJIOTHOCTHU
OpraHa, dJTACTUYHOCTH €r0 CTPYKTYP U
COICPKaHMS B HEM BO3yXa



Ilepkyccus jJerkux

| MeTtoa nepkyccumn

(oT JaT. percussio -
BbICTYKMBAaHUE)
BIIEPBbIC NMpeaIoxuI Jl.
Aysubpyrrep B 17611




Ilepkyccus jJerkux

LEOPOLDI AUENBRUGGER

MEDICINAM DOCTORTIES
if CHEIARIO RMECIO MONOCOMIO MNATIONUM
HLIFANICO MEDICI ORDINARIL

INVENTUM NOVUM

PERCUSSIONE THORACIS HUMANI
UT SIGNO

ABSTRUSOS INTERNI

PECTORIS MORBOS
DETEGENDL

VINDOBONZE,

T¥Pis JOANNIS THOMAR TRATTNER, Ce: Rio.
MajesT, Avig Tyrocmarni.

MDCCLXT.

TuryabHbId JucT Tpyaa Jl.
Aysubpyrrepa «HoBoe
OTKPBITHE, T03BOJISIOLIEE
HA OCHOBAHMHM JAHHBIX
BbICTYKMBAHUS IPYTHON
KJIETKH YeJI0BEKa, KaAK
MPU3HAKA, 00HAPYKHUTH
CKPBIThIC B INIyOUHE
rpyassie ooaesuu» (1761).



* HenmocpencrBeHHas

* [locpencrBeHHas:
- C TIOMOII[BIO TIECCUMETPA ¥ MOJIOTOYKA;
- IIEPKYCCHUS MAJBIEM I10 MAJIBIY;
- TIoporoBas rnepkyccus mno Iliemy



ITonoxxeHne Bpada 1 00JIbHOIO JOIKHO OBITh YIOOHBIM JIJISI
HUCCJIEIOBAHU.

[Taneu-ruieccUMETp TUIOTHO MPHUXKUMAETCS K KOXKE.
[Tanen-MoI0ToYEK MEPIEHAUKYIISIPEH NATBIY-TIJIECCUMETPY.

[IpaBas pyka mapaiieiibHa JIEBOW (JTyde3aIsiCTHBIEC CYyCTaBbl
pacrnoiararoTcs Apyr HaJl JIPyrom).

HaHnocsTcsa 2 OTphIBUCTBIX yAapa 4epe3 KOPOTKUE
BPEMEHHBIC HUHTEPBAJIbI.

Pyku Bpada 10JKHBI ObITh TEIJIBIMH.



Ilepkyccus majabueM 1Mo najabily mo
IL.IIuoppu (1827) u I.. Coxkoabckomy (1835)




Kiaaccnpukanus nNepKyTopHOro 3ByKa

— I'POMKUH,
IPOJIOJIKUTENbHBIN, OTHOCUTEIIBHO HU3KOYACTOTHBIN;

— TUXUH, HEOPOJAODKUTEIILHBIN,
BBICOKOYACTOTHBIM;

- TPOMKMUU,
IIPOIOJIKUTEIbHBIN, OTHOCUTEILHO HU3KOYACTOTHBIU






JanomHuure !

ABJISIETCSA EPKYTOPHBIN
3BYK, BOSHUKAIOIIUN IIPU NEPKYCCUU TTOAMBIIIEYHBIX U
MO/JIONATOYHBIX 00JIACTEH Y 3T0POBOI0 YEJIOBEKA;

SIBJISICTCS
NEePKyTOPHBIN 3BYK, BO3HUKAIOIIUN MPH IIEPKYCCUN MBIIIIIIHI
oenpa;

SIBJISICTCS IEPKYTOPHBIN

3BYK, BO3HUKAIOIIMN IIPU NEPKYyCCUN OPIOIITHOM MOJIOCTH U
npocTpaHcTBa Tpayoe;

ABJISIETCS 3BYK,
BO3HUKAIOIIUU MPU MTEPKYCCUU TTOAYIIKH



PacnpocTpaHeHue 3ByKOBBIX KOJIeOaHU I

| — 1pu TMXOM MEPKYCCHUU HA
3-4 cmMm;

2 — IIPY IEPKYCCHUU CPETHEN
CHJIBI Ha 5-6 cM;

fi&ﬂ&!ﬂ.@!ﬂ'

3 — IIpu TPOMKOM TIEPKYCCUH HA
7-8 cM




— IS
OIIPEJICIICHUS XapaKTepa MaToJIOrHY€CKUX
U3MEHEHUU B JIETKUX U IUIEBPAIIbHOM
IIOJIOCTH;

— 1A
OIIPEICICHUA BEPXHUX U HUKHUX TPAHUILL
JIETKUX, U TAKXKE MOABUKHOCTU HUKHETO
Kpast JETKUX



 [IpoBOAsAT CpaBHEHHUE XapaKTepa NEPKYTOPHBIX
3BYKOB, HOJTYYEHHBIX Ha CHMMETPHUYHBIX

y4acTKax JIETKUX.

* HaHOoCAT mepKyTOPHBIE yaapbl CPEIHENU CUJIBI

WJIN IPUMEHSAIOT TPOMKYIO IIEPKYCCUIO.

 Ilepkyccust mpoOBOAUTCS O MEKPEOCPHSIM.



Iloc/ie10BaTEJILHOCTh CPABHUTEJIHLHON

[EPKYCCUHU JICTKUX CIIepean
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Ilocie1oBaTe IbHOCTh CPABHUTEIHLHOU
MEePKYCCHU JIETKHX COOKY




CpaBHMUTEIILHAS
IIEPKYCCHUS JIETKUX




OCo0eHHOCTH CPAaBHUTEIBbHOMN
MEePKYCCHH JIETKUX

NeroYHbii
3BYyK

NeYeHOYHOoEe
npuTynnesue

nevyeHoYHas
TYNOCTL




[TepKyTOpPHbLIN 3BYK

onocoBoe
ApoXaHue

CvHapombl

He nameHeHo

1.Hopwma
2.CyxxeHne 6poHXoB

1.I'mgpoTopakc

OcnabneHue 2.00TypauUNOHHbIN aTenekTas.
3.OdnbpoTopakc nnu WwBapThl.
VeuneHme 1.04aroBoe ynnoTHeHKeE.
2.[lonesoe ynnoTHeHue.
OcnabneHnne |lMHeBmoTOpakc
y [lonocTb B Nerkux,
curieHmne coobLatoLaacsa ¢ 6poHXoM
OcnabneHne | 3mdursema nerkmx
1.HavyanbHaga ctagusa
YcuneHume BOCNaneHus.

2.KoMnNpeCcCcmMoHHbIN aTeneKkTas.




Hamuo0oJ1ee pacipocTpaHeHHbIe NPUYUHbI
NPUTYIVIEHHO-TUMIIAHUY€ECKOI0
IEPKYTOPHOI0O 3BYKAa HAJl JIETKHMH

A — HayaJIbLHbIE CTaaAun BOCHIAJICHUHA b- KOMHpeCCHOHHBIﬁ aTeJICKTa3



IIpoBoauTCs ¢ IPUMEHEHUEM TUXOU TIEPKYCCUU
TOYHO I10 TOIOTPa(pUICCKUM JIMHUSIM.

[Iepkyccuro mpoBOAAT O pedpaM U MEKpPEOEPhIM.

HanpapieHue nepKycCrum — OT JJETOYHOI0 3ByKa K
TyIoMy (Ianeu-IaecCUMETP MPHU 3TOM
epeMeIaroT IapaiiebHO TPAHUIIE OKUIAECMON
TYIIOCTH).

[ paHu1IbI JIETKOTO OTMEYAIOT O KParo Iajiblia,
OOpaIllCHHOMY K JIESTOYHOMY 3BYKY (MCKIIOUCHHUE —
OIPENICIICHUE AbIXaTEIbHONU 3KCKYPCUH HUKHETO
Kpas JICTKUX IIPH MaKCHMaJIbHOM BHOXE)



OnpeneseHre BbICOTHI CTOSSHUSI BEPXYIIEK
JIETKOT0 criepeau

B HopMe BbICOTA CTOSIHMS BEePXYUICK JIETKHX Cliepeau cocTasisieT 3-4 cm



OnpeneseHue MUPUHBI Mosie Kpenura
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e B Hopme mmpuHna noJsier Kpenura cocrasisier 5-6 cm



OnpeneseHre BbICOTHI CTOSSHUSI BEPXYIIEK
JIETKOT0 C3a1H

B HopMe BepXyHIKHM JIETKHAX €321 HAXOAATCH HA
YPOBHE OCTHUCTOr0 0TPOoCcTKA VII IEHHOI0 MO3BOHKA



 [IpoBoasT cTporo mo TonorpauyeCKuM JIMHUSIM
CIIpaBa M CJIEBA 34 UCKIIFOYEHUEM JIEBBIX
[IapacTEPHAILHON U CPEAHEKITIOUNYHOU JIMHUM
BCJICACTBUE UMEIOIIENCA 31E€Ch CEPACUYHOU
TYIIOCTH






OnpenejeHne HUKHUAX FPAHULL JIETKHX
10 APACTEePHAJILHON (2) U CPEANHHO-KJIIYUYHOMN
(0) MTMHUAM




OnpenejeHne HUKHUAX FPAHULL JIETKHX
0 nepeaneu (a), cpeanei (0) u 3aaneu (B)
MOAMbIIICYHBIM JUHHUAM
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OnpenejeHne HUKHUAX FPAHULL JIETKHX
10 JIONIATOYHOM (2) U mapaBepredpaabHOM (0)
JIMHUAM
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Tonorpaduyeckue

NMpaBoe nerkoe

INleBOe nerkoe

NTUHUNM
[NapacTtepHanbHagd VI mexpebepbe -
CpeauHHO-KNIYnYHas VI pebpo -
[lepenHaa nogmblievyHad VIl pebpo
CpegHsas noamblleyHas VIl pebpo
3agHas noaMblLLIEeYHas IX pebpo
Jlonato4Hasa X pebpo
[MapaBepTebpanbHas OcTtuctbin oTpocTok Xl rpyaHOro No3BOHKa




U3meHeHUA rpaHmny
nerkoro

NMpUYNHLI

HwXHne rpaHuLbl onyLeHbl

1.Hu3koe cTtoaHmne gmnadparmeol
2.OMpursema nerkunx

HwxHune reaHnubl NpUNoAHATHI

1.Bblcokoe cTosiHMe gunadparmol

2.CmopLmnBaHue (pybuesaHue)
NErkoro B HMXXHUX OOSISAX

BepxHue rpaHuLbl OnyLLEeHbI

CmopLimnBaHume (pybuesaHue)
NEerkoro B BEpPXHMX A0NSAX
(Hanpumep, npu Tybepkynese)

BepxHue rpaHunubl NpUNOaHATbI

IMdusema nerkmx




IlepKyccusi Ipu CIOKOMHOM IbIXAHUU
(rpaHUIIa OTMEYAETCS MO Kparo I1ajablia-
IJIECCUMETPA, OOPAILICHHOMY K JISTOUHOMY
3BYKY).

Ilepkyccust mpu 3aiepKKe AbIXaHUS HA
BbICOTE ITy0OKOI0 BA0Xa (IpaHUIIa OTMEYACTCS
10 Kparo najblia-IjaecCuMeTpa, 00palleHHOMY K
JIETOYHOMY 3BYKY).

Ilepkyccus mpu 3ajiep:KKe AbIXaHUS IOCIe
MAaKCHMAJIbHOI'0 BbI10XA (IpaHUIla OTMEYaeTCs
0 Kparo Najbla-MjIeCCUMETPa, OOPaAIIEHHOMY K

TYIIOMY 3BYKY).



OnpenesieHue IKCKYPCUH HUKHET O
Kpas JerKux

A - Ilepkyccusi IpU CIIOKOMHOM JAbIXaHUHU
b - Ilepkyccust npu 3aiep:KKe IbIXaHHUS HA BBICOTE INIyOOKOI0 B/I0XA
B - Ilepkyccus npu 3ajep:KKe AbIXaHUSA M0CJIe MAKCUMAJbHOI0 BbI10Xa




NnHnm [TpaBoe nerkoe IleBoe nerkoe
Ha Ha Cymmap Ha Ha Cymmap

BOOXe | Bblaoxe HasA BAOXe | Bblooxe Has

CpeaHe-

KNo4Yny- 2-3 2-3 4-6 - - -

HasA

CpepHsasn

noamel- | 3.4 3-4 6-8 3-4 3-4 | 6-8

levyHasn

JNlonaTou

Has 2-3 2-3 4-6 2-3 2-3 4-6




e LR A A R A e ) AEREEATIEe  penans s
CH MCAAY CPCIHMHHO-KAIOUMHYHON M IPYAHHHOA!
Ha OOKOBOH NOBCPXHOCTH FPYAHOR KICTKH (P
BBUICARIOT HEPLAHION (5), cpeiaHo (6) n
NOAMBILICYHBC (AKCHIBIPHBIC) AnHi. Ha x
BEPXHOCTH IPYAHOR KaeTks (pre. 2.7 B) paimy
HHH: JUTHIOK CPCANHAVIO (8), MOIBOHOYHYR
PANLHYIO) (9), aonarouuyio (11) i oxXonomnos
(napasepredpatnHyvio) aunnn (10); nocieanss|
FaeTCA MEAIY JIONATOMHON M MO3BOHOMHOM AWH

[MToury BCE AMHMH HMEIOT ONPEACICHNEE S
YECKHMC OPHCHTHPBE NCPCIAHAS H 3ATHAS CPCIRE
HHH NPOXOAAT HEped Cepeanuy IpyaMinl M, o
RCHHO, 1O OCTHCTHIM OTPOCTKAM ITO3BOHKOE, m"
— MO Kpaio rpyaMH, NMO3BOHOYHAA — Ha YN8
HONCPEHHAIX OTPOCTKOR 1TO3BOHKOH, cpc,u'Jl!
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Pac, 13, HMasmcnHeHne uepryTopuma IBYKL FDH BBLIOTITOM  JUICRNIETE,

— TYHOH IBYK HdM JRCCYOLIOM ¢ BEPXHCH
IPAIRICH No THHUK JdaMya o,
& — peyTaaeHnk  Payxipyea-Tpokxo;
‘;’ — TPUNIO MK [apuu iy,
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AYCKyJIbTalys
JIETKUX




Hippocrates 460-370 b.c.

e ['mnmoxpar ITPUCITYITABAJICS K
BOCIAJICHUIO TUIEBPHI U OTMEYaJl 3BYK,
ITOXOXKWM Ha IIYM TPEHHUS KOXKH; KOIrJa
OH CJIyIIIaJ CBOIO I'PY/lb, OH CIYIIAJ 3BYK
KUIIEHUST ~ YKCyCa, 4YTO  O3HA4aeT
«MAJICHBbKUN IIY3BIPbY», XPHUIAIIUA C
OITyXaHUEM JIETKUX. B OIHOM ciy4dae u3
UCTOPUM YIIOMHHAETCS IIyM TPEHUSA B
00JIaCTH CeJIE3€HKHU (IIEPUCILICHUT).




Ren¢ Theophile Hyacinthe
Laénnec; 1781-1826

Ponwics 17 gespans 1781 romxa B Kemmnepe.

B 1799 rony on BcTymm B PeciyOIuKaHCKYIO apMHUIO B KaU€CTBE
MOMOIIHUKA XUPYPra.

B 1801 romy on paboTai B OMHOM U3 MAPMKCKUX KIMHUK MO
pykoBozictBoM Jx. KopBuzapa, mmunoro nqokropa Hamoneona n
M. bucca.

B 1802 romy oH onmy0Ja1KOBaJI CBOIO MEPBYIO HAYYHYIO paboOTy 1O
MEPUTOHUTY, C TOYHBIM ONMKMCAHUEM UX CUMIITOMOB, 3aTEM
MOSIBIJIMCH CTaThbU 00 aHATOMUM 000JI0YEK MO3Ta U O IIUPPO3e
MICYCHHU.

B 1804 rony JlaeHHEK 3alIUTHII TUCCEPTAIUIO « Y YUCHUE
['unmokpara u npakTudeckas MeauinHay. OH 3aHUMAJICSI YaCTHOM
MPAKTUKOM, OMyOIMKOBAJl MHOXKECTBO CTaTel 10 pe3yybraram
HaOIIOIEHMS MTAlIMEHTOB.

B 1814 rony oH ctaji rmaBHBIM peIakTOpoM "'MeauIMHCKOTO
xypHana" ("Journal of Médecine"). Bo Bpemst BoiiHbBI OH paboTai
B OonpHUIIE Salpetriere.




Ucmopuneckan cnpacka

René
‘Theophile Hyacinthe
Laénnec

)

‘rony MM bmia onybnHKoBaHa
t nepead  paboTa,  TNOCBAIEHHAA
 HENpAMOH ayCKyNbTAlHH CEpALla H
JerKkMx. B CBOEM  COYHHEHHH
Hasunex NpEeCTAR I
. MCHEPIEIBAIOLIEE OTHCAHHE

YCIOBHA MNpHMEHEHHA H choocoba
ERIIONHEHHA aYCKYILTALHH, a TAKCKe
KnaccHQHKaL HIO O EIXATENEHEIX
LUIYMOE C ODBACHEHHEM NPHYHH HX
- OPOHCEOXIEHHA Bcee
NaTONOTCHYECKHE IIYMEl B JIETKHX OH,
B YacTHOCTH, O e el i
bpanuysckuM cuopom ‘rale”, nmae
' HM  YTOYHMOLHE  ONPEIENEHHA
“crepitant”, “sibilant” u “sonoris .

' HanpHedmaa  cygpba  MeToma
. AYCKYNBTALlHH CKIafEBaATach
Henpocto. Ha mpoTaxeHHH mo4TH
. OEYX BEKOE MHTEPEC KIHHHIHCTOE K

:
| ‘



e AyCKynbTalus JETKUX
B COBPEMEHHOM BH/IE
ObLIa pa3paboTaHa
Pene JlasHHEKOM B

1816 1.




Crerockon Jlasnneka Le Cylindre




CreTockon f
NasHHeka i




IIpoMexxyTouHast Moaeb creTockona (XIX Bek)




CrepeocTeToCKON JJIJIMCOHA




Kiiaccnyeckuu cTeTo(pOHEH0CKOII

Earpieces
|
\ Bell

Tubing

FIG. 2-16 Acoustic stethoscope.



Kiaccnyeckum cTeTo(OHE0CKOIT
Rappaport-Sprague (1940-b1e roast XX Beka)




CoBpeMeHHBIN cTeToOQoHEeHA0CKON JIUTTMAaHA
(1960-b1e roamnI )




JJIeKTPOHHBIA HU(PPOBOA
CTETOCKOII




Electronic Stethoscope and Respiratory Sounds Visualizer

2\

b

3. Headphones or Speakers
for listening to recorded
lung sounds

2. Respiratory Sounds Visualizer
computer program categorizes
lung sounds

1. Electronic Stethoscope
records lung sounds




iStethoscope application for Iphone
http: //www.peterjbentley.com




iStethoscope application for Iphone
http: //www.peterjbentley.com




Croco0bI ayCKYJbTAllUH
JIErKHX

e [Ipsamon

* Henpsamon




IIpoexkuuu 10/1eH JIErKUX HA TPYIHYIO
crenkylobes of the lungs

|
,







AyYCKyJIbTalUs JIETKUX

ropraHb

Tpaxes

nnespa

¢

avadparma o "xanmnvgpbf



Be3uKyIsapHOE NbIXaHUE

BblOX




M A ROt e st i, Crenea




3BYKOBOM CIIEKTP AbIXaTEIbHBIX IIYMOB
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bpoHXuaJIbHOE AbIXaHUE




DH3H0IOTHYECKOE OPOHXHUATBHOE IbIXaHUE
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bpoHxnaabHOE AbIXaHUE IIPU CUHIPOME
YIUIOTHEHUS JIETOYHOU TKaH!
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http://www.med.ucla.edu/wilkes/1
ntro.html

% |

Welcome to the
Auscultation Assistant

—

http://'www.rale.ca/Repository.htm

e R.A.L.E. repository






CrimpoMeTpus
Crimporpadus

... .
b20-313903 fotosearch.com

Lung Volumes and Capacities
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0 == A A A A .
4 §
5,000 }—
S
R Ins Inspiratory S
=2 4000 mor‘?:m vo%ym capacity Z
E Vital capacity =
o Tidal §
g 3.000 — 4 volume =
o 2]
> By
= >
S 2,000
- |

E

Puc. 6. Cxema xpusoit ©IKEA
A. Onpepnenenue semumun O@B1 u GXKEJI

B. Ienenue kpusoit DXKEJI na yyactku ¢ pacuerom COC25—75 u COC15-85, COCO,2—1,2
COCys_q5=Vi/Y (i/c)

COCH a3 =Valty (nfc)
0Cq 5oy =180t

(=)

212" 3 (1/c)




Boaaylwkeiin NOYOK {(nic)

Hopma

OOBCTPYKUMRA

PecTpMKuus

QB6bem nerkux ()

Puc, 4-5. TWinaue ue1an oKe-
AHPATOPHOMA 0O beMIION CROPOCTH
AoTOKa—00LCMa Y SU0POBOTD e~
JOBCKa H OHOMILIBIX ¢ OOCTPYKTHR-
HOH M DECTDHKTHBHOHW NATOAQMU-
ci nerkux., [ipy obCTpyxmy
00BeM JErKHX YBEAWYEIl H KPH-
Basg CABMILYTA BACBO., OOObeMiINIe
CKOPOCTH NOTOKR BHRAOXA YMCIIL-
JMCHLL MIPH BCCX OOBCMAX BCTKHMX.
LUpn pecrpurimn ofhen ACHicHx
CHAMKCH W KDHBAS CADMUYTA BIPA-
B0, XOTH IHKOBAY OO LCMHAS CKO-
DRXCTL UOTOKR YMEHBIEHE, 0D neM-
HbiE& CKOPCTH .")KCIIH])H'!'OPHOJ'O
NOTOKA YHEAUNEHSHL (3 CPUBIEHAKS
€ O0BEMUBIMKE CXOPOCTIMH NGTO-
IKd ¥ 4A0POBOIGQ YENOGBeNK2 npu
MOM WE OALEME RELKUX
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Pac. 14, THnHuBWS OpWMep DCrUCTOAIHH (HKOROTG MOTOKA ¥ GoaLHOro 2CTMORN
R_I[OMSU]HHX YCJUOBHAX.

TeXKpATRRAA LKCAHEBHAR PECHCTPALMST TIHKAHOTO NOTOKA LUOKAZINA, HT0 CAMAR HH3K3A PeJHUHRA
OTMEUALTCA paHa vipem b 16 W3 20 [uA W NaWGonee EBICOKAR — 9 NOmICHL B b7 wa 2] asA.
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Pure. 17-12. Jluxauue

Yedna-Croxca. Hepuo-

['wnepnHoa JEBL FHICPIRILGD L)Ly -
werest © anan. Jlsxaresn-

e apvxenwl (peakac

M HOBCPXROCTILIE) Bo-

CPCULIHG YHaliaIsTes M

Py ONAKTUS W, JIOCTHI™

YR MAKCHMYMA, OIATH

oeAa0HI0TCL MOy peEKa-

wrred, Kag npasuno, 48n-

] TCNLINOCTD (Fibl TUED-
ANKO3

LINLO R T1§3EIIIKH-
yedpnocry dunas. (1o
Pram Y, Posner |- B.The
patiiodogic physiology of
signs and symproms of
comu. Phitladelphia:
AL Blavis, 18282 34))
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Pye. 21, TTopTopMOWMESH STHI0EL! OGCTPYKTHBHOrO 30HO3 BO BPEMA CHA.

Repxufifl XpHBaH KHCAODGIHOE HACKIIEIHE, ONPEIefdeMoe OXCHMETPOM, CPEIHAA KPHRIA
AOHAYLIHEW BOTOR, HAMEPERUIZA C NOMQILLKY HAFAABHATO TEPMHTTRE, HHAKWRRA KpHBAA — NBHEKEHNE
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Sputum sample is obtained
by coughing and is examined
" | in the laboratory
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BASIC RESPIRATORY SOUND.
VESICULAR BREATHING




Changes in vesicular breathing

* Physiological weakening - with thickening of the
chest in athletes, obesity, etc .;

* Physiological strengthening - in children, asthenic
physique, in hyperventilation;

» Pathological weakening - with emphysema,
pneumonia, hydrothorax, etc.

 Pathological enhancement (hard breathing)



CAUSES OF PATHOLOGICAL WEAKENING

OF VESICULAR BREATHING

e . w..- ,.L..w Y i dwwz 3 “_

A,

Emphysema of the lungs



ABNORMAL BREATH SOUNDS:
DIMINISHED OR ABSENT

* Increased distance between aerated lung and
chest wall:

— Pneumothorax, Pleural effusion, Atelectasis,
Obesity around thorax

 Decreased or absent airflow

— Airflow obstruction (eg asthma), Hyperinflation
(COPD), Malpositioned ET Tube
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BASIC BREATHING SOUNDS.
BRONCHIAL SOUND

 Bronchial breathing is caused by turbulent airflow in the
larynx and upper part of the trachea during inspiration and
exhalation and associated fluctuations of adjacent dense
tissues.

* The duration of the coarse and loud respiratory noise of
bronchial breathing during exhalation 1s somewhat greater
than on inhalation.

* Normally, bronchial breathing 1s only heard over the area
of the trachea projection and the thyroid cartilage.



THE MECHANISM OF GENERATION
OF BRONCHIAL BREATHING




PLACES OF LISTENING TO
BRONCHIAL BREATHING




ABNORMAL BREATH SOUNDS:
BRONCHIAL OR BRONCHOVESICULAR
IN ABNORMAL PART OF THE LUNG

* Lung has become more solid and less
aerated 1n these areas

* Consolidation, eg, pneumonia, or
Atelectasis



CAUSES OF PATHOLOGICAL
BRONCHIAL SOUND

e A- consolidation of lower lobe, B — compression athelectasys



1. Wheezing: bass, buzzing, treble, whistling

2. Crackles: - fine-bubble:
- medium-bubble:
- large-bubble.



ABNORMAL BREATH SOUNDS:
ADVENTITIOUS SOUNDS

e Crackles — discontinuous sound heard
mostly on inspiration

» Caused by small airways and alveoli
popping open or from secretions 1n very
large airways



ABNORMAL BREATH SOUNDS:
ADVENTITIOUS SOUNDS

* Adverse respiratory noisessounds are
heard with deep breathing with a
half-open mouth or with the use of

special techniques: forced expiration,
cough.



ABNORMAL BREATH SOUNDS:
ADVENTITIOUS SOUNDS

* Wheeze — continuous musical sounds heard
mostly during expiration
— May be also heard on inspiration

* Caused by a sudden change 1n airway
caliber
— Edema, spasm, secretions, foreign body



WHEEZING

A- bronchial obstruction
by means of edema and
viscous sputum 1in the
large bronchi;

B - oscillation of
filaments of viscous
sputum during passage
of air flow

C — volume increases at
the forced expiration




AIR FLOWING THROUGH CONSTRICTED
AIRWAYS CAUSE WHEEZES

Wheezes have a high-pitched musical
sound.

High-pitched wheezes are sibilant.

Low-pitched wheezes are sonorous.

Heard on 1nspiration and expiration.

Wheezes are continuous.

They are unusually bilateral. Wheezes
that are unilateral are usually due to an
obstruction by a foreign object.



CRACKLES

Crackles occurs
when there is a liquid
secret 1n the trachea,
bronchi or cavities
connected to the
bronchi, usually
located in the
respiratory tract. The
flow of air during
inhalation and
exhalation foams the
liquid secret, forming

bubles.



VELCRO (CREPITATION)

 Crepitation occurs in the
alveol1 in the presence of a
wall-located liquid
secretion and the collapse
of the alveoli.

* In this case, the cleavage of
the alveoli occurs only at
the height of a deep
inspiration.




Pleural friction sound

* Noise of friction of the pleura occurs when rubbing
against each other rough surfaces of inflammatory
changes in the pleura during respiration and resembles
the crunch of snow, creak of the skin, rustle of paper.

Usually the noise of friction of the pleura testifies to the
presence of acute inflammation of the pleural sheets in
the absence of exudate in the pleural cavity.



THE MECHANISM OF "PLEURAL
FRICTION NOISE"




Bronchophony

* Bronchophony 1s an auscultative method of assessing the
conduct of a voice from the larynx along the air column of
the bronchi to the surface of the chest.

* The bronchophony method 1s analogous to the method of
determining voice jitter, but is more sensitive in detecting
pathology in weakened individuals with a low and high
voice.

 Normally bronhophony over symmetrical areas of the
lungs 1s heard equally.

Strengthening of bronchophony indicates the presence of a
consolidation of lung tissue or cavity in the lung,
resonating and amplifying sounds.



METHODS OF BRONCHOPHONY

 The patient 1s offered to whisper words containing
sibilant sounds (for example, "a cup of tea", "sixty-six").

5

* In this case, the doctor puts the phonendoscope on the
symmetrical sections of the chest and compares the
sounds heard.



