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O
H3MeHeHus rpy IHOU CTEHKHU

BO BpeMsi OEPEMEHHOCTH

" VBenMYUBAETCS MOAPEOCPHBII

(peOepHbIii?) yrou

" Tak e yBEJIIMYMBAIOTCS MEPEIHE-
3aJlHUM U TIONEPEYHBIN JUAMETPHI
I'PYIHON CTEHKH, YTO O3HAYAET

YBCIIMUYCHHUC €C OKPYKHOCTHU

=  OTHU U3MEHCHUA KOMIICHCHUPYIOT

4-6 cMm mombeM auadparmel

= Hewmnoro uiu BOO6III€ HC N3MCHIACTCA

00111as EMKOCTD JIETKUX

i
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Hopma uim Het?

1 YBean4yeHue nporecTepoHa YBeqinueHue MaTKu

A 4 A 4

norpedaenus O [lomoxxenune nmoxkos a3MEPOB KUBOTa
)

qagparMbl 1 pasMepoB rpyaHOMU

(cMelieHrEe BBEPX Ha 5 CM) B

A 4

~ 00I111as1 EMKOCTh
\ 4 \ 4 JICTKHUX
1 aprepuauasHoro PO,
| yMenbleHHE | FRC
30HBI | ERV
1 MuHyTHasi BEHTWIS LU TIPHIIOKCHUS 4
Y 1 mHCcnuparopHas
€MKOCTb
| aprepuaasnoro PO, B JIBIXATEIBHOM
L 4 o0beMe
~ 4acToTa 1 IbIXaTeJIbHbIN 1 MEHBIIIE YYaCTUE TPYITHON ~ KU3HEHHAS
LoMauro et al. Breathe 2015; Hegewald et al. Clin Chest Med 2011
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O

JlnHaMuKa QyHKIMHA JIETKHAX

[Mapamerp N3menenue
PyTHHHBIE CIUPOMETPUYECKUE N3MePEeHUs
®dopcupoBanHbiil 00beM Bbiioxa B 1 cex (FEV1)  He m3meHsiercs
Otnomenune FEV,/FVC He U3MEHACTCH
[ IMKOBBIN MMOTOK BBITOXA He U3MeHsIeTCS

dopcrupoBaHHBIN MTOTOK BbII0Xa IIpr S0 1 25%

OT KM3HEHHOU €EMKOCTHU He U3MEeHAETCH
MakcHMaJIbHAs bIXaTeIbHAS eMKOCTh He H3MEeHSIeTCst
OO01ee JieroyHoe CONPOTHBJICHHE l WIN He M3MeHSIeTCsI

Hegewald et al. Clin Chest Med 2011
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Cratnueckast QyHKIHS JICTKHUX

BO BpeMsi OEPEMEHHOCTH

IlapameTp N3menenust
Jlezounvie 00vemol
PesepBHbIil 00beM BIOXA +5%

JIpIxaTenbHBI 00bEM

or +30% nmo +50%

Pe3epBHbIil 00b€M BBIIOXA

oT —20% 1o —15%

OcTarouyHbli 00bEM

oT —20% mo —15%

Emrxocmob neckux

EmKkocTh BIoxa

oT +5% nmo +15%

CDyHKLII/IOHaJ'IBHaSI O0CTaTO4YHasA €EMKOCTb

ot —20% no — 30%

(DopcupoBaHHas) )KU3HEHHAsI EMKOCTh

HE MCHSICTCA

OO01ast eMKOCTb JIETKHUX

oT —5% 1o 0%

@OYHKIHOHAIBLHAS 0CTATOYHASI eMKOCTDh NPHU ANHO)
padoTaeT Kak pe3epByap KUCJI0pPOAA

2
%)
£
-
o
>

Not Pregnant
Pregnant (7 -9 Mos.)

TLC - Total Lung Capacity

FVC - Forced Vital Capacity

IC - Inspiratory Capacity

FRC - Functional Residual Capacity

IRV - Inspiratory Reserve Volume
VT - Tidal Volume

ERV - Expiratory Reserve Volume
RV - Residual Volume

Respiratory Physiology in Pregnancy. Matthew J. Hegewald Md Robert O. Crapo MD

(1) swnjop
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Society for Obstetric Anesthesia and Perinatology

Section Editor: Cynthia A. Wong

A Randomized Crossover Study to Determine the
Effect of a 30° Head-Up Versus a Supine Position on
the Functional Residual Capacity of Term Parturients

Rachel Hignett, FRCA,* Roshan Fernando, FRCA,{ Alan McGlennan, FRCA,§ Sarah McDonald, FRCA,§
Adrienne Stewart, FRCA,T Malachy Columb, FRCA,|| Tina Adamou, RCCP.{| and Paul Dilworth, FRCP**

BACKGROUND: Airway management continues to pose challenges to the obstetric anesthesi-
ologist. Functional residual capacity (FRC), which acts as an oxygen reservoir, is reduced from the
second trimester onwards and is exacerbated in the supine position. Mechanisms to increase
FRC may delay the onset of hypoxemia during periods of apnea. Values for changes in FRC in
term parturients in semierect positions are unknown. We hypothesized that the FRC of healthy
term parturients would increase significantly in the 30° head-up position in comparison with the
supine position.

METHODS: Twenty-two healthy term parturients were recruited. Initial screening spirometry was
performed to exclude undiagnosed respiratory disease. FRC was measured using the helium
dilution technique in the supine, 30° head-up, and sitting erect positions. Subjects were
randomized to sequence of position testing order. Noninvasive systolic blood pressure, heart
rate, and oxygen saturation were measured twice in each testing position.

RESULTS: Results from 20 subjects were analyzed. The spirometry results for all subjects were
within predicted normal reference intervals. FRC measurements differed significantly (P << 0.001)
among all positions. FRC increased by a mean of 188 mL (95% confidence interval 18 to 358 mL)
from the supine to the 30° head-up position (P = 0.03). There were no significant differences in
vital signs among testing positions (P > 0.16).

CONCLUSIONS: We have demonstrated that the FRC of healthy term parturients increases
significantly in the 30° head-up position in comparison with supine. (Anesth Analg 2011;
113:1098-102)

A Randomized Crossover Study to Determine the Effect of a 30° Head-Up Versus a Supine Position
on the Functional Residual Capacity of Term Parturients

Hignett, Rachel FRCA; Fernando, Roshan FRCA; McGlennan, Alan FRCA; McDonald, Sarah FRCA,
Stewart, Adrienne FRCA; Columb, Malachy FRCA; Adamou, Tina RCCP, Dilworth, Paul FRCP
Anesthesia & Analgesia: November 2011 - Volume 113 - Issue 5 - p 1098-1102.
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DYHKIMOHAIBHAA 0CTATOYHAS EMKOCTh
YBEJAUUYMBACTCH B.cpeaHeM Ha 188 mui

rate, and oxygen saturation were measured twice in each testing position.

RESULTS: Results from 20 subjects were analyzed. The spirometry results for all subjects were
within predicted normal reference intervals. FRC measurements differed significantly (P << 0.001)
among all positions. FRC increased by a mean of 188 mL (95% confidence interval 18 to 358 mL)
from the supine to the 30° head-up position (P = 0.03). There were no significant differences in
vital signs among testing positions (P > 0.16).

CONCLUSIONS: We have demonstrated that the FRC of healthy term parturients increases
significantly in the 30° head-up position in comparison with supine. (Anesth Analg 2011;
113:1098-102)
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UccaenoBanus noka3ajam BO3MOKHOCTH NPOAJICHHSI BpEeMEeHH HACTYIJICHH
AecaTypaluu BO BpeMs almHO? Y He0epeMeHHBIX NYTEM HA3aJIbHOH OKCUTeHAUH.

B Teuenue 3 mun. Gepemennsie noay4daiu 1,0 FiO, 1o muHaAyKUMM U alHO).
Ycranoniieno, 4yro Hapacranue FiO, npu oTKpbITO# rojiocoBO# 11e1H YBeJIUYUBaeT
BpeMsl /10 HACTYIJICHU AecaTypauuu, NpoajieBasi BpeMEHHOI MHTepBaJl, 3aTPpa4eHHbIH
Ha poctu:kenue Sa0, 40% B cpeanem or 4,5 muH. 10 5,8 MuH. Ha MoAean OepeMeHHOT
(npu omcymcmeuu poooeoit 0eamenabHOCu).

ABTOpaMH BBIIBUTAa€TCH NMPEANOJJI0KeHNEe, YTO HeO0JIbII0e YBeJInUeHne HHTEePBaJIa
BPEMEHH 0 HACTYIUICHHU ecaTypanuu Mo:xkeT ObITh AocTurnyto npu FiO, 0,4-0,6
H MOKeT 00ecnmeunBaThCsl CTAHAAPTHON Ha3aibHOM KaHwoJeli. Hauboubiee

yBeJIM4eHUue BPEMEHHOI0 MPOMEKYTKA 10 AecaTypauuu 0TME4aji0Ch NPU 3HAYCHU U
FiO, 1,0, koTtopoe o0ecneunBajioch B U1€AJAbHBIX YCJI0BHAX BbICOKOIOTOYHOM
HA32JIbHON KaHI0JIeH.




[Touemy runokcusi y 0epeMeHHbBIX
TaK IJI0XO0
IIEPEHOCUTCS III010M
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[Ipo0OsieMa runoKcum

I'mnokcus

!

AHa3pOOHBIA MeTa00JU3M

!

MoJ1I0YHBIH AlIUI03

Ilouxu nnooa ne mocym 3adeparcusamov HCOy

!

bbicTpoe pazBuTHne anuao3a

!

KpI/IBaH AUCCOIN AT OKCHUIeMOIJI0O0MHA IJ1oa CiIBUracrcs BIpaBo

!

JanbHelnee caukenue pO, mioga

!
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[Ipo0OsieMa runoKcum

I'mnokcus

!

AHa3pOOHBIA MeTa00JU3M

!

MoJ1I0YHBIH AlIUI03

Ilouxu nnooa ne mocym 3adeparcusamov HCOy

!

bbicTpoe pazBurne anuao3

!

KpI/IBaH AUCCOIMN AN OKCHUIreMOIJIO0OHHA IJioaa CABUracrcsa BIipaBo

!

JanbHelnee caukenue pO, mioga

!

CmepTh
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["a3b1 KpOBH BO BpeMsI OEPEMEHHOCTH

[TapameTp Hebepemennas [ pumecTp IT tpumecTp
PaCO; mmM pr.cT 40 30 30

PaO; mMm pr.cT 100 107 105

pH 7.40 7.44 7.44

HCO; M3kB./n 24 21 20

IIT TpumecTp

30
103
7.44

20
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Yupasinenue MBJI

* B mepBoM TpumecTpe: BEIOMPAs HOPMATU3ALMIO
o CO, nim pH, BeiOuparite pH

* Ha no3gHux cpokax 0EpeMEHHOCTH MOXKET OBITh
HEOOXOAMMO IOBBIIICHHOS JaBICHUE B AbIXaTCIbHBIX Ty TIX

= (Clienyer Mpy KaxI0W CMEHE BEHTWISLIUY BBITIOJIHSATH
npoieHHbIn MOHUTOpUHT YCC miona
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O

[IpoOeMa runepoKCUreHauu

= JleOaThl B aKyIIEPCKOM aHECTE3UOJIOTHHI

— JIOMOJIHUATENBHBIA KUCIOPO IpH tuiaHoBoM KC
WJIA TUCTPECC-CUHAPOME TUIOAA

* HopwmanbHblli ypOBEHb KUCIOPOA Y TLIOAA
— pO, B apTepum MynoBUHbI 19 MM PT. CT.

— pO, B BeHe mynoBuHbI 28—35 MM pT. cT. (40% caryparnun)

=  (OOpa3zoBaHue CBOOOIHBIX PaJIUKAIOB

Meschia G.
Rivard G. et al.
Panigel M.

W( m
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@ 16

[IpoOeMa runepoKCUreHauu

= JleOaThl B aKyIIEPCKOM aHECTE3UOJIOTHHI

— JIOMOJIHUATENBHBIA KUCIOPO IpH tuiaHoBoM KC
WJIA TUCTPECC-CUHAPOME TUIOAA

* HopManbHbIM YPOBEHb KUCIOPOA Y III0OAA
— pO, B apTepuu MynoBUHKI 19 MM PT. CT.

— PO, B BEHE MYNOBUHBI 28—35 MM PT. CT.

=  (OOpa3zoBaHHE CBOOOIHBIX PAIMKAIOB

= JcciaenoBaHusd Ha JKUBOTHBIX:
BbICOKOE pO, = Ba30KOHCTPHUKIUS COCYIOB ITYITOBHHBI

Meschia G.
Rivard G. et al.
Panigel M.

mf W
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N3menenus razo aprepuainbHoii KpoBH (I'AK) Bo BpeMsi 0OepeMeHHOCTH (YPOBEHB MOPS)

Bo Bpems GepemeHHOCTH "'”
[Tokazarenu 'AK Bre IlepBoIii Tpernii (D
OepeMEeHHOCTH TPUMECTP TPUMECTDP
pH 7.40 7.42-7.46 7.43
P,O, (MM pT. CT.) 93 105-106 101-106
PaCO, (Mm pT. cT.) 37 28-29 26-30
HCO; B ceiBopotke (mEq/l) | 23 18 17

Camxenue PaCO, Tonbko yacTuuHO KomneHcupyeres cHrkenneM HCO;.
DTO NMPUBOAUT K MEPCUCTUPYIOLIEMY YBEJIUYEHUIO ITOKA3aTEIEH
pH (XpoHHYeCcKkuil peciupaTOpHbIN aJKaJI03) U CTUMYJIUPOBAHHUIO CUHTE3a
2,3 nudocdornuiiepara, BbI3BIBAIOIIETO CMEIIEHUE KPUBOW JUCCOIHAIIUN
OKCUTEMOITIOOMHA BIPABO, YTO MOAEPKUBAET TpaHChEp KUCIOopoaa
yepes IIAleHTyY

Respiratory Physiology in Pregnancy Author links open overlay panel
Matthew J. Hegewald Md Robert O. Crapo MD

Wl W
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3HA4YCHHUS ra30B KPOBH BO BpeMsI OCpEMEHHOCTH

[TapameTp Hebepemennas [ pumecTp IT tpumecTp IIT TpumecTp
PaCO; mmM pr.cT 40 30 30 30
PaO, MM pr.cT 100 107 105 103

pH 7.40 7.44 7.44 7.44
HCO; M3kB./n 24 21 20 20

Kapouonoeuueckas nayuenmra co cpokom bepemennocmu 8 Heo.:
npogepvme 2a3vl ApMePUAIbHOU KPOBU U GEHMUIUPYUME K HOpMAaTbHOMY pH

mf W
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Hem onmacHa TMIIEPBEHTUIIS LIS
OCpEMECHHBIX ?




[ lepBUYHBIN peCITUPATOPHBIN AJIKAIO03
C KOMIICHCATOPHBIM META00JIMUYECKUM a1 1030M
1 BBICOKUM — HOpMaJIbHbIM pH

PCO, 30 HCO; 20 pH 7,44
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O
[ unepBeHTUISILIMS Y OCPEMCHHBIX

OKCIICPUMCHTBI HA )KNBOTHBIX

pCO, 15 mm pr. cT. (pH 7,650)

!

Carypanus O, y mioga |||

I

Hapymenne peryasiuuu YCC u cepiedHoro purMa mjioaa

Cmepmob nnooa

L Omo-Aghoja. Maternal and Fetal Acid-Base Chemistry: A Major Determinant of Perinatal Outcome
Ann Med Health Sci Res. 2014 Jan-Feb; 4(1): 8-17.

m( W
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bepemennocts 1 UBJI

IIporecTepoH (CTUMYJIATOP AbIXaAHUA)

!

YBe/inueHue MUHYTHOW BEHTUJISALIUA

!

CO; 30 MM pT. CT.

!

Komnencanusi yHKIIMH NMOYEK

!
HCO;~ 20 MakB./a

pH = 7,44


Выступающий
Заметки для презентации
Слайд N6


=

B poaax (CXBaTKu U IIOTYTH)

= Bonb u TpeBora (0€CHOKONCTBO, CTPax)
— yBenauueHue apixareabHoro oobeMa (VT ot 330 mo 2250 mu) 4

— yBennueHue MuHyTHOW BeHTU AU (VE ot 7 1o 90 n/mun!)
— cHmwxkeHne PaCO, (BHHU3 10 20 MM PT. CT. M 1aK€ HUXKE)
— yBenmuuenue VO, 1o +75%

* TunoxkanmHusi MOKET NPUBECTH K BA30OKOHCTPUKIIUUA COCYI0B MATKH
— CHWXEHHE TUIALCHTapHOM Mep(Py3Un U CHUKEHHUE TPAHCIIOPTA

KUCIIOPOAA K IUIOAY
"  MOoKeT OBITh OIMACHO JJIsI IUIOJIA MPY MOTPaHUYHBIX PE3€pBaX ILJIAICHTHI

"  DOTH ONACHBIE BO3JICUCTBUS MOTYT NPUTYILVISITHCS 32 CHET
IMUAYPAJTbHOU AaHAJIbIE3UU

Respiratory Physiology in Pregnancy Author links open overlay panel
Matthew J. Hegewald Md Robert O. Crapo MD
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Ilocie posioB

Audrcasry Beasas ird gy

" YBeanvyeHHe B MUHYTHOM BeHTHIASALIUU (VE)

— CHWKEHHE HAIOJOBUHY OO0 YPOBHS COCTOSHUS i
710 OEPEMEHHOCTH B T€UCHHE 72 4acoB

— BO3BPAICHHUC K UCXOAHOMY COCTOAHHUIO B TCUCHUC
HCCKOJIBKHUX HCACJIb

= CraTnueckue M3MEeHEHHS B JIETKHX

— bbIcTpas HopManu3aluys MocJyie PoJ0B C ACKOMIIPECCUEN
nradparMel U JIETKHAX

— ODyYHKIHUOHAJIBLHAS OCTATOYHAS! EMKOCTh U MPABBIN KEITYT0UYCK
BO3BPAILIAIOTCS K HOPME B T€UECHUE 48 4acoB

= Perpecc U3MEHEHHUH IPYAHON CTEHKH MIPOUCXOIUT HAMHOTO MEIJIEHHEE:
yepes 24 Helenu Mmocjiae poaoB U moapeOepHbIit yroi octaercs Ha 20% mmupe,
yeM ObLI 10 0EpEMEHHOCTH

Respiratory Physiology in Pregnancy Author links open overlay panel
Matthew J. Hegewald Md Robert O. Crapo MD
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IIpakTHueckoe 3HaUECHUE: OKCUT€HAIIUA

= VO, Bozpacraet: +30 no 50%

OyHKIMOHAIbHASI OCTATOYHAsI EMKOCTh CHUKaeTcs: — 20-30%

= Bo Bpemsa anHO3 necarypanus O, IpoUCXOauT ObICTpEE

OpUOJIM3UTENLHO B TPHU pasa

=  Yame TpyaHas MHTyOaIus

=  MacouHas BCHTHUJIA A 9aCTO BBIITOJIHACTCA TPYAHCC

HNPEOKCHUTEHAIIUA +++
= «[loanas»: T.e. 10 FiO, >90%

= ¢ NIV u/nim BHICOKHII Ha3aIbHBINI MOTOK Kucaopoaa +30%

B NOJIOKEHUH € NPUIIOAHATHIM IOJJOBHBIM KOHIIOM (yBesimuuBaetr ®OEK)
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=

PekoMeHanuy o BEHTUWISIUHA Y O€pEMEHHBIX

= [Ipu PICB addexTsl pazpeminTeIbHON TUNepKamHuy BO BpeMsi 06peMEHHOCTH
HE W3BECTHBI, I09TOMY HE MPUMEHSIUTE €€

=  Henenoaspu3yroninue MbIIIECYHBIC PEJIAKCAHTHI HE IIPOHUKAIOT Y€PE3 IUIALICHTY.
Muoruierust 1omnycTuma.

* Cepanus nonyctuma. [Ilponukaem uepes niayenmy

Yame KOHTpPOJIMpYiiTe apTepuaibHbIe I'a3bl KPOBH.
IHonaep;kuBauTe ra3pl KPOBM y MaTepu HA MAKCUMAJIbHO
0JIM3KOM K HOPMAJILHOMY YPOBHe.

PCO, 30 HCO, 20 pO, 103 pH 7,44
~ OcolcumOCTH pecnupaToOpHOH MOAACPKKH y Gepemenmex
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Cmacu0o0 3a BHUMauue!
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