£ pecnupaTropHOH MOJAJEPKKH
\\ Y Oepemennbix. Hacrts L.
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O
H3MeHeHus rpy JHOU CTEHKHU

BO BpeMsi OEPEMEHHOCTH

" VBenMYUBAECTCS MOAPEOCPHBII

(peOepHbIii?) yrou

" Tak e yBEJIMYNUBAIOTCS IEPEIHE-
3aJJHUM U TIONEPEYHBIN JUAMETPBI
I'PYIHON CTEHKH, YTO O3HAYAET

YBCIIMUYCHHUC €C OKPYKHOCTHU

=  OTHU U3MEHCHUA KOMIICHCHUPYIOT

4-6 cM nogbem guadparMbl

= Hemnoro uiu BOO6III€ HC N3MCHIACTCA

00111as EMKOCTD JIETKUX

14
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Hopwma nnu Her?

1 YBean4yeHue nporecTepoHa YBeqinueHue MaTKu

A 4 A 4

1 morpedienus O, [TonoxxeHue mokos 1 pa3MepoB KUBOTA

qagparMbl 1 pasMepoB rpyaHOMU

(cMereHre BBEPX HA 5 CM) etk

A 4

~ 00111251 EMKOCTh
JIETKUX
1 aprepuaasnoro PO, * -
| ymeHb1ieHne | FRC
30HBI | ERV
1 MuHyTHast BEHTHIIALUSA TIPHIIOKCHUS 4
Y 1 mHCcnuparopHas
€MKOCTh
| aprepnansnoro PO, o T T
v o0beme
~ 4aCcToTa 1 IbIXaTeJIbHbIN 1 MEHBIIIE YYaCTUE TPYITHON ~ SKU3HEHHAas
LoMauro et al. Breathe 2015; Hegewald et al. Clin Chest Med 2011
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O

JlnHaMuKa QyHKIIMA JIETKHAX

[Mapamerp N3menenue
PyTHHHBIC CIUPOMETPUYECKUE N3MEPEeHUs
®dopcupoBanHbiil 00beM BbjIoXa B 1 cex (FEV1)  He m3meHsiercs
Otnomenune FEV,/FVC He U3MEHACTCH
[ IMKOBBIN MTOTOK BBITOXA He U3MeHsIeTCS

dopcupoBaHHbIM OTOK BbI0Xa Ipu 50 1 25%

OT KM3HEHHOU €EMKOCTHU He U3MEeHAETCH
MakcHMaJIbHAs JbIXaTeIbHAS eMKOCTh He H3MEeHSIeTCst
OO01ee JieroyHoe CONPOTHBJICHHE l WM He W3MeHSIeTCsI

Hegewald et al. Clin Chest Med 2011
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O
Cratnueckast QyHKIHS JICTKHUX

BO BpeMsi OEPEMEHHOCTH

IlapameTp N3menenust

Jlezounvle 00vembl

Pe3epBHBIif 00beM BOXA +5%

JIpIxaTenbHBIN 00bEM ot +30% mo +50%

Pe3epBHbIil 00b€M BbIIOXA ot —20% no —15% 6 - Pr;:fam i )

OcTtaroyHbIil 00bEM oT —20% 1o —15% "

Emxocme nezkux 3 ;
§° ]

EMkocTh Broxa oT +5% 10 +15% 3 :

dyHKIMOHANBHAsA ocTaTouHast eMKocTh | oT —20% no — 30%

(DopcupoBaHHas) )KU3HEHHAS EMKOCTh | HE MEHSIETCS

OO01ast eMKOCTb JIETKHUX oT —5% 1o 0%

«f  DOYHKIUOHAJIbHAS OCTATOYHAS eMKOCTH IIPH AITHOI
padoTaeT Kak pe3epByap KUCJI0POAA

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

DYHKIMOHAIBHAA 0CTATOYHASL EMKOCTh
YBEJAMUMBACTCS 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)

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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* HMccaenoBanusi HOKa3ajiu BO3MOKHOCTH NPOAJIeHUSI BPEMEHH HACTYIJICHU S
JAecaTypaluu BO BpeMs almHO? Y He0epeMeHHbIX NYTEM HA3aJIbHOH OKCUTeHAUH.

B Teuenue 3 mun. Gepevmennbie moayuaiau 1,0 FiO, no unaykuuu u anHod.
YceTaHoBjieHO, uTO HapacTanue FiO, npu oTKpLITON ro/10coBOIi MmN yBeIuYnBaeT
BpeM1 /10 HACTYIUICHMS JeCaTypaliu, NPoAJjeBas BPeMeHHOI HHTepPBaJl, 3aTPaYeHHbIN
Ha nocTmxenune Sa0, 40% B cpeanem ot 4,5 mun. 10 5,8 MmuH. Ha Moeau OepeMeHHOI
(npu omcymcmeuu poooeoi 0eamenbHoCnu).

ABTOpaMM BbIIBHTA€TCS MPEANOJio:KeHne, YT0 He0oJIbilloe YBe/InYeHne HHTepBaJjia
BpeMeHH 10 HACTYNJIeHHUsI AecaTypanuu Mo:KeT ObITh JocTuruyTo mpu FiO, 0,4-0,6
M MOKeT 00ecnmeunBaThCsl CTAHAAPTHON Ha3a/ibHOM KaHwojeli. Hauboubiee
yBeJIM4YeHre BPeMEeHHOr0 MPOMeKYTKa /10 iecaTypali 0TMEe4aJi0Ch NpH 3HAYeHUH
FiO, 1,0, koTopoe 00ecneunBaOCh B HA€aJbHBIX YCJIOBHAX BbICOKOMOTOYHOI
HA32JIbHOI KaHI0JIeH.

Oco0OeHHOCTH pEeCHIHUPAaTOPHON MOAAEPXKKU y OepeMeHHBIX



[TouemMy runokcust y O0€peMEHHBIX
TaK IJIOXO
IIEPECHOCUTCS TJIOAOM ?
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O

[Ipo0OsieMa runoKcum

I'mnokcus

!

AHa3pOOHBIA MeTA00JU3M

!

MoJ1I0YHBIN AlIUI03

Ilouxu nnooa ne mocym 3adeporcusamov HCOy

!

bbicTpoe pazBuTHne anuao3a

!

KpI/IBaH AUCCOIMMN AT OKCHUIreMOIJIO0MHA IJ1oa CAIBUracrcs BIpaBo

!

JHanbHennee caukenue pO, mioga

!
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O

[Ipo0OsieMa runoKcum

I'mnokcus

!

AHa3pOOHBIA MeTA00JU3M

!

MoJ1I0YHBIN AlIUI03

Ilouxu nnooa ne mocym 3adeporcusamov HCOy

!

bbicTpoe pazBurne anuao3

!

KpI/IBaH AUCCOIMN AT OKCHUIeMOIJIO0OHHA IJioaa CABUracrcsa BIipaBo

!

JHanbHennee caukenue pO, mioga

!

Cmeprhb
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["a3b1 KpOBU BO BpeMSI OEPEMEHHOCTH

[TapameTp Hebepemennas | TpumecTp Il TpumecTp
PaCO, mm pr.cT 40 30 30

PaO, mm pT.CT 100 107 105

pH 7.40 7.44 7.44

HCO5 M3kB./n 24 21 20

[l TpumecTp

30
103
7.44

20
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O

Yupasinenue MBJI

* B mepBoM TpumecTpe: BEIOMPAs HOPMATU3ALUIO
o CO, nim pH, BeiOuparite pH

* Ha no3gHux cpokax 0EpeMEHHOCTH MOXKET OBITh
HEOOXOAMMO IOBBIIICHHOS JABICHHUE B AbIXaTCIbHBIX Iy TIX

= (Clienyer Npy KaxI0W CMEHE BEHTWISLIMY BBITIOJIHSATH
npoaieHHbIn MOHUTOpUHT YCC miona



Выступающий
Заметки для презентации
Слайд N6


O

Yem onacHa runepoKCUreHanus OCpeMEHHBIX ?
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O

[IpoOeMa runepoKCUreHauu

= JleOaThl B aKyIIEPCKOM aHECTE3UOJIOTHHI

— JIONOJIHUTENBHBIA KUCIOPO IpH tuiaHoBoM KC
WJIA TUCTPECC-CUHAPOME TLIOAA

= HopManbHbIld YPOBEHb KACIOPOAA Y 101
— pO, B apTepum ynoBUHbI 19 MM PT. CT.
— pO, B BeHe mynoBuHBI 28—-35 MM pT. cT. (40% caTypalniun)

=  (OOpa3zoBaHuEe CBOOOIHBIX PaJIUKAIOB

Meschia G.
Rivard G. et al.

Panigel M.
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O

[IpoOeMa runepoKCUreHauu

= JleOaThl B aKyIIEPCKOM aHECTE3UOJIOTHHI

— JIONOJIHUTENBHBIA KUCIOPO IpH tuiaHoBoM KC
WJIA TUCTPECC-CUHAPOME TLIOAA

* HopManbHbIM YPOBEHb KUCIOPOAA Y IIIOAA
— pO; B apTepum mynoBuHsI 19 MM pT. CT.

— pO2 B BeHE MyNOBUHBI 28—35 MM PT. CT.

=  (OOpa3zoBaHHE CBOOOIHBIX PAJIMKAIOB

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

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

N3menenus razo aprepuaibHoil KpoBH (I'AK) Bo BpeMsi 0epeMeHHOCTH (YPOBEHB MOPS)

Bo Bpems OepeMeHHOCTH
ITokazarenn TAK Bmue IlepBbIit Tperun (D
OepeMEeHHOCTH TPUMECTDP 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
HCOj, B ceBopotke (MEQ/l) | 23 18 17

Camxenune PaCO, Tonbko yacTUUHO KomneHcupyercs cHrxkenneM HCO;.
OTO MPUBOAUT K MEPCUCTUPYIOLIEMY YBEJIUYEHUIO IMOKA3aTEIEH
pH (XpoHH4eckuii pecniupaTOpHbIN aJKaJI03) U CTUMYJIUPOBAHHUIO CUHTE3a
2,3 nudocdornmuiepara, BbI3bIBAIOIIETO CMEIICHHE KPUBON AUCCOLMAIINH
OKCUTEMOITIOOMHA BIPABO, YTO MOAAEPKUBAET TpaHChep KUCIOopoaa
yepes IIAleHTyY

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

3HA4YCHHUS ra30B KPOBH BO BpEMSI OCpEMEHHOCTH

[TapameTp Hebepemennas | TpumecTp Il TpumecTp [l TpumecTp
PaCO, mm pr.cT 40 30 30 30
PaO, mm pT.CT 100 107 105 103

pH 7.40 7.44 7.44 7.44
HCO5 M3kB./n 24 21 20 20

Kapouonoeuueckas nayuenmra co cpokom bepemennocmu 8 Heo.:
npogepvme 2a3vl ApMePUAIbHOU KPOBU U GEHMUIUPYUME K HOpMAaTbHOMY pH
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Hem onmacHa TMIIEPBEHTUIIS LIS
OCpEMEHHBIX ?




O

[ lepBUYHBIN pECITUPATOPHBIN AJIKAIO3
C KOMIICHCAaTOPHBIM META00JIMUYECKUM a1 1030M
1 BBICOKUM — HOpMaJIbHbIM pH

PCO, 30 HCO; 20 pH 7,44
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O
[ unepBeHTUISILIMS Y OCPEMECHHBIX
3KCIIEPUMEHTHI HA dKUBOTHBIX

pCO, 15 mm pr. c1. (pH 7,650)

!

Carypanus O, y mioga |||

I

Hapymenne peryasiuuu YCC u cepaedHoro purMa mjioaa

Cmepmob niooa

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.


Выступающий
Заметки для презентации
Слайд N6


O

bepemennocts 1 UBJI

IIporecTepoH (CTUMYJIATOP AbIXaAHHS)

!

YBe/inueHue MUHYTHOW BEHTUJISALIUA

!

CO; 30 MM pT. CT.

!

Komnencanusi yHKIIMH NMOYEK

l
HCO; 20 m3kB./a

pH = 7,44
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O

B poaax (CXBaTKu U IIOTYTH)

=  bonb u TpeBora (0eCIOKOMCTBO, CTPax)
— yBeauuyeHue apixareabHoro oobema (VT ot 330 g0 2250 mur) 4

— yBeanueHue MUHyTHOW BeHTU Auu (VE ot 7 1o 90 n/mun!)
— cHmxkenue PaCO, (BHU3 10 20 MM PT. CT. U JaXKE HUXKE)
— yBemnuenue VO, 1o +75%

* TunoxkanHus MOXET NPUBECTH K BA30OKOHCTPUKIIUUA COCYI0B MATKH
— CHW)XEHUE IUIALEHTAPHOU Nep(Py3Un U CHUKEHUE TPAHCIIOPTA

KUCIIOPOAA K IUIOAY
"  MOoKeT OBITh OIMACHO JJIsI IUIOJA MPH OTPaHUYHBIX PE3€pBaX IJIAICHTHI

"  DTH ONACHBIE BO3JICUCTBUS MOTYT NPUTYILUISITHCH 32 CUET
IMUAYPAJTbHOU AaHAJIbIE3UU

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


Выступающий
Заметки для презентации
Слайд N6


O

Ilocie posioB

Audrcasry Beasas ird gy

" VBeanueHne B MUHYTHOH BeHTHIsiiuu (VE)

— CHMYKCHHE HAOJIOBUHY 0 YPOBHS COCTOSHUS i
710 OEPEMEHHOCTH B T€UCHHE 72 4acoB

— BO3BpPAIICHHUC K UCXOAHOMY COCTOAHHUIO B TCUCHHUC
HCCKOJIBKHUX HCACJIb

= CraTnueckue M3MEeHEHHS B JIETKHX

— bBrIcTpas HopMaIM3aIys NOCie POAOB € IEKOMITPECCHUEH
nradparMel U JIETKHAX

— OyYHKIMOHAJIBHAS OCTATOYHASI EMKOCTh U IIPABBIN KEITYIOUYEK
BO3BPAILAIOTCS K HOPME B T€UECHUE 48 4acoB

= Perpecc M3MEHEHHUN IPYAHON CTEHKH TIPOUCXOIUT HAMHOTO MEIJIEHHEE:
yepes 24 Henenu mocjiae poaoB U moapeodepHsiit yroa 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: OKCUTCHAIIUA

= VO, Bo3zpacraet: +30 no 50%

DyHKIMOHAJIbHAS OCTaTOYHAsi eMKOCTh CHIKaeTcs: — 20—-30%

= Bo Bpems anHO3 necarypanus O, IpoOUCXOAUT ObICTpEE

OpUOJIM3UTENLHO B TPHU pasa

=  Yame TpyaHas HHTyOaus

=  MacouHas BCHTHUJIUA 9aCTO BBIITOJIHACTCA TPYAHCC

IHNPEOKCUT'EHALIUA +++
= «IlonHas»: T.e. 10 FiO, > 90%

=» ¢ NIV u/nim BLICOKHII Ha3aIbHBIN MOTOK Kucaopoaa +30%

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

PekoMeHanuy 1o BEHTUISIUHA Y O€pEMEHHBIX

= [Ipu PIICB addexTs pazpeminTeIbHON TUNepKamHuy BO BpeMsi 06peMEHHOCTH
HE U3BECTHBI, IO3TOMY HE IPUMEHSIUTE €€

=  Henenoaspu3yroninue MbIIICYHBIE PEJIAKCAHTHI HE IIPOHUKAIOT Y€PE3 IUIALICHTY.
Muoruierust 1omycTuma.

*  Cepanus ponyctuma. [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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O

Cmacu0o0 3a BHUMauue!
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