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THEHM S 115 75 PIPASAREREIK T AY PCF IR T BT O 2 L B o T e\, RIFZE TlEFIRERA
TR0 EE 28 BBV T MPT & PCF OBfREZHLMITAHI 2 HE L, Filitk 1 HE~
5HHIZPCF, MPT, VC Z#llsg L7z, Fiite5 HH X TPCF BLXUYMPT &, FAlET& LA
BT L7 (p <005). F72PCF & MPT O{EZIZIE T2 1 HEHOAAHBEERE RO (r
= 053, p <0.05). PCF & VC ®oRI{EHIZFiit: 1 HH~5 HHF CHEZZRD7 (r = 041027,
p <0.05). FrEEOR RSB T ARG KT8, N THRZaEfiz 1lHEECT, %
D#IZVC OEE R 2T 5 L E 2 bz,

F—7— N EURERRORIASE,  FORTER R, il

Keywords : peak cough flow, maximum phonation time, vital capacity


https://core.ac.uk/display/236243174?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

UNEYF—3 g BV v —9 )0 No. 14 (2018)

I. BR

WERAELFAT R O ) N ) T =3 3 212
BW iR EEZHWE, FAEO SR
KEEOWREEIHEL V528 Thb. T
WeZE G PHENE, MBIV O 1, i
FREB L O T OREE )L L EZS
Mo, BEWK DG S 35BS WA O W H |2 F 3
%5FCTHY (Fuller and Jackson 1990; Fink
2007), Higez389E L 72 BB I AR 23 & <
BHEE DB L R DR TEIHN (Safdar et
al. 2005). D?%DnAf#f%?ﬁﬁ@“% 72z, F
2> & OMFRARE,  HEE “iﬁ%%ﬁmb ¥
il R IEER & & ?6 W ZRDIEEAEZLE 2
ENEE L L (Yanez-Brage et al. 2009).
B2, WIREREPHEDFHICIZREZ ) 7T
YADTODOEWASEETH S (Hasani et al.
1994).

XKD RNIENL, kiR KIP0TEE  (peak
cough flow:PCF) |2 & » CEHli & 115 (Finder
et al. 2004). JEATHIZETIE, BAREFA#£ 1 H
H o PCF (EFiraT & 4 46.4% 18T L7z & )
HINTz Mo PCF AR T & i 3 & ( vital
capacity ; VC ) DI TFIZhNz, BIERED 72253
%2515 (Masuda et al. 2008). FEATHFZET
(IR R R, BIETFTRIC BT B i
BRSNS 2S, BUEFMOMIESRD T IZ X
BRI NN E VR Tl 212 3515 5 PCF DR
BIIRYE S v, FEMHICBT A&
> MO = )VIZEPHEDFEE 2 2 5 %5 (Savoia
et al. 2010) A% V) , Numeric Rating Scale (NRS)
YHWTEEHl S NG 2 L%\, 72 PCF H°
BKTFT5E, [E2)T T ADWEE 720l
KOJEA & 7% % (Bach and Ishikawa 1997).

Wk oD [ A AR L2 P BASH L, AL Fa'ﬁ
BT 5. TO-OmEMEFSHMEEIE, Kk

WTEZELZRFTH L. MBS ILRK
3¢ 7 i e B [ (maximum phonation time :
MPT ) 2 & o CaFfii & 4% (Hirano et al.
1968). MPT (IR HE T il 712 30 %2 7T B
%D,mwwwmﬁibiUhﬁﬁgow
TIXATIIZEIS TGS ST\ b (Speyer et
al. 2010). JEATWIZEA 5 MPT IZFHERZ BT
%M HEREDIR T 2R T 2 LSSk
o TWwWh, F7EFEHRAZ ISR E LW
(Solomon et al. 2000) TiX MPT & VC & @
AR BIARIERED T o 7.

JAMT N BT 2 SEATHIEIC BT VC Tl
BRI (Al et al. 1974) L, Filifk VC i
PCF 12528 % T3 (Masuda et al. 2008) &
HwESNTwD, 20729 PCF, BLUVC
&, KBEO7 )T T AEEE KT, L
L PCFIZ B2 RIZTTEEZHNSE MPT &
DORRIME SN Twiwv, I E TFilik
PCF O iE VCART, #fE1HE ) A PP 84
PRI, AIEBIMIC L 5 & EZ 5N TWiz2s,
7 MR RE ORI IR TH V), FPRZRTE
BEFR R ICEHIE 22 S e o7z, MPT 12T
BBk IRE O 7 P PASHARRE O RHMAS T RE T ALiE
FREY»OMETH L. F7z MPT 13FHir{4
EOREEMT L, PCFIZREL T 25 DT
lic &AL, FMTEIC B 5872 2 fHI RIS &
%09 5. MRSV RO RES) %2 XK
FHIiTd A PCF 7217 T2 £, 7 MPESHIERERT
filicd 5 MPT, #ENEATE T 5 9% 5
35 VCx&OTRHI L, Mgl LT
T I —FF b NEN S L. KO HET
fivEr, FAi% 1 HEH~5HHBIZPCF, MPT,
VC = #ll5g L, MPT & PCF - VC O 4% %
SEMITAHIETHAH. FFREREOLAL
122V T b NRS I TRl LIGET 3 5.
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I. 5k

1) \RTY1 >
B =T EUR B S VR B — TR L 2 BT
il & ISR CTH 5.

2) MR

X 5IL 2016 4E 7 H 225 20174 3 H £ T2
Bk =77 R BEIR 2R AVRH S C BN A3 AT S
NAFEDBEZD ) LTMENIFHEL 572 32
BlA IR E L7z RROBLY sAREERE IMiFE 12
X B BREE AN - IR, HERmpERE I &
) IFRZENEH A8 S A, FATATIZ Y
NEY) ZERLA 20U EOETHY, fHR
(T RE R R RE AT o & L7z,

BEAV R XTI AT O R SR A N 22, T
WIRDYESE - JEF OFRZDENE, BAIEREDS
T LIERICHER 2o\, IBIRRERE, Ak
FRERE, EEEOMEE, SUENIRAE, Sk
AaEbB L OB OHEZE, Ptk 24 K LI
DIETHNIBAL L 72

B, RFFEILBEOMEZRE S THRA,
AR SN KRFET 16-14). -5 E 12
EARWEZENZE, B, T3k, BREShNCEE ) F)
i - AFERERIZ DWW T HEE, KT & v

3) FHEAE

DRIk L D SRS, BMI, BEEEE, A, F
AriRg R, i, BEARIRYE, ABERI 2 34 L7z,
FATHTIZ AR BER A, MPT Ml5E, 6 5 H2AT
B adT o7z, F PR AR M, Tl
% 1 HH~5 H HIJtitksetds, MPT Hll%E,
PCF il # 17> 7= (Fig2). #&&FfMl, o
FIREILF — O FRE LD FER L 7. £70%
By - IR PR % NRS % IV CEFli L 7.
fiitkRet L, IRBERERRAE T P T A~ (H

AW 2o M AR PR P9 22 B & . 2006) (12

Table 1. %%
Characteristic Value
i (years) 61.6 + 14.2
HE (cm) 161.4+9.3
Body mass index (kg/m2) 22.0 + 3.0
vC (L) 3.29+0.7
%VC (%) 111.1+19.9
FEV10 (L) 2.33+0.7
FEV1.0% (%) 74.7+13.3
MIP (cmH:20) 74.7+24.1
MEP (cmH:20) 95.2 + 29.0
FHrAT 6 2 HATERER (m) 466 + 57
Ttz 6 2 HATHRER (m) 455 + 53
FHHFR (min) 206 + 109
Hiif i (mL) 167.3 +247.4
ABE#AH (days) 12.8+5.3

THWLFAEZE T 72,

Table 2. Fifitg PCF, VC, MPT, NRS DO#ZRaIZ{L

mean + SD

VC, vital capacity; FEV1, forced expiratory volume in 1

second; MIP, maximal inspiratory pressure; MEP, maximal

expiratory pressure; MPT, maximum phonation time;

PCF, L/min VC, L MPT, sec NRS (i) NRS (iZHKIRF)
Preoperative 375.2 + 119.4 3.29+ 0.69 20.3+17.5 0.0 £0.0 0.0 £0.0
POD 1 213.1+ 89.0 1.91+0.63 12.4+4.9 2.4+1.7 45+2.6
POD 2 262.7+93.5 2.26 +0.64 14.8+5.5 09+1.0 2.7+1.8
POD 3 272.6 + 87.7 2.27 £ 0.57 15.9 + 5.2 0.9+1.3 2.5+2.0
POD 4 292.0 + 79.4 2.28 £ 0.53 16.3+5.9 0.7+0.9 1.9+1.6
POD 5 293.0 + 81.2 2.35+£0.57 17.7+6.9 0.5+0.8 2.0+1.4

mean + SD
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HoX A4 0 A —%— (HI-801; Chest ML,
Inc., Tokyo, Japan) #* H\Chiliif&E (VC),

fifiiG & (%VC), wAWAM T (maximal
static inspiratory mouth pressure : MIP),

&% K A& 5 /7 (maximal static expiratory
mouth pressure ; MEP) Zill5E L7z, B/
Td 5 PCF (Finder et al. 2004) &7 = 1 A
YAZIZE=7 70— A—=¥— (LAK¥O=/
Att, ASSESS) ZHU0 AT, HI5E B ik
fre L7z, WREICRER IR Rl e S 872

BIZHRWIEHE §5 X ) 1R %Z2 LCllEL
720 WIEIE 3 ATV O fEE % Fidk L 72,
MPT O#l5E1X5e17HI7E (Kent et al. 1987) |2
HLTA Ny 7o+ v F 2 LERERIZEBIT
’7”‘[*}9’972?-?0)35 ERERIIT, mAWERE
ITELZTEL /a/ D3 fFifie L 72 FEH
nJF{EI I L7z, HiigkeeRds & MPT, PCF (3847
12°C 3 AlIE L Z OmAMEE FRA L 7.

Study entry
(n=32)

Baseline evaluation v

Thoracic surgery

- »

Evaluation
Pulmonary function tests

Excluded:
Recurrent nerve paralysis after surgery
=1

PCF and MPT measurement

Excluded:
Pain and fatigue
(n=23)

\ 4

Completed study
(n =28

Fig. 1. BIRTY1>

Hospitalization | Thoracic surgery

l

Baseline
evaluation POD1 POD2
[} A A

Discflarge

POD3 POD4 PODS5
A A A

W FHmIE R - ilFEERA, PCF, MPT, 643 #1431 T35k
A FHiEH : PCF, VC, MPT, NRS

Fig. 2. i ®70bha—-)
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4) FFIRZEL

X GRE T TFATHT & O WP A BERE T B | 2 BN
W - AR OMEE, - T4 T RBERL
72 H CHEEE O S5 O WA AF R & FE0 L
7z, FRMEEROEEMEICOW T A1) T
T—a yxirolz. PRI SR B
EEAG LAY S FEAL, AL, BRATREE & B
ICFERM L7z, FlE L HBEIZIE N LT
(30m), 2 H B2 200m #4547, 3HH X
) BB AR TV T A — & — PR T OIS
M L7z, EIIROEIEA T RO YA,
W A% R L 72K 6L K L — OB,
Wk A~ % S0 L 7

5) HEtFRIRET
PCF 8 X O* VC - MPT & F1i7 5 O 18 %
100% & L, FitcomE % PCF m{E=8, VC
[IAEEE, MPT [IEEE & L CREFRIICERAMN L
7o, KEEREZGEREAL, FAEl, Tkl
~ 59 H OFEEFIZAL 2 M A e L TR
HIZE N & 2 58T I O Tukey 12 C L E LK
%7z (Fig3). PCF EIE=, VC [EI{EZ,
MPT [HEE DR IZ D Tld Pearson DFHE
ST & 72 (Table3). Wi L d fEbass 5%
Kiixb-oTHEEE Lz $§XTOHMIL,

Microsoft Windows H @ fi# #t >~ 7 + (IBM
SPSS Statistics ver.24; IBM Japan, Tokyo,
Japan) Zf#EHL7-.

. #R

1) BEREEHN

32 BIDKSGE DN,  Fli 5 D PRI RIS
1 BB L OV AR ST DiE 3BIDE T 4
BUIARMZED S BRI S, RBFZETld 28 Bl
B (EM156, XM 136)) Zxge Lk
(Fig.1). 28 Bl B F#E% Table.l IR L7z,

F fl7 (X Video-Assisted Thoracic Surgery
(VATS) 2341, #5805 361, 1EHLIk 2
BT -7z, WA dhEE 18 8, R LR
360, HigEha 260, ZoOMoOEE 561TH -
72, JEOIRWNETA 1040, 1B 361, IIA 34,
IIB 1%, IIIA 30, IIIB 1%ITdh -7z BEE
R g A L7z b ol 5 I CNERIEA
3 E, SR, BIERAESCK, 1B PERZEMG
A, EETH o7z idh L3RR 6
B, i ETEEGIRRAT 2 B, A T EEUIRRAT 2 B,
GHZEIERAT 160, £ RIEGIERAT 260, £T
O 4 61, MoRRIESE IR 3 B, H5 U
Bl 561, X3bIBRi 3B THh o7z, )T

Table 3. Fii#® PCF & VC, MPT, &&EODRF

vC MPT  Pain (%##F)  Pain (5WKIEF)
POD 1 0.63* 0.53* -0.51% —0.67*
PCF POD 2 0.49* 0.17 -0.32 -0.38
POD 3 0.47* 0.25 -0.29 -0.26
POD 4 0.47% 0.02 -0.39 -0.31
POD 5 0.52* —0.64 -0.07 -0.28
*p <0.05
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DR RE NI TATE T N LI 25 % BN L 72, *F
LEVZFMHROM S, B S Es A PHE
EERD o7z,

2) FMEO®, FEtREE WEE, BH
DEALIZDNT

FAit21281F % PCF, VC, MPT B £ UK
ORI L% Table2 IR L7z, F72F4lr
i PCF - VC - MPT % 100% & L 72 % [al {2 %
OfEE%E Figl3 12 L7z, Filitk 1 HHOF
PCF - VC - MPT (£ 580% - 59.1% - 62.5% |2
ML, Fian, FWER2~5HBXLDV AR
WIREZ R L7 (p <005). 725 HHDYH
PCF - VC - MPT & 821 % - 72.7% - 787% O
IR F D RIRE L CFAlTaT £ 0 A = IS
xR L7z (p <0.05).

FANFI RO LR, BUEE %2 NRS 2 H
WCEH L, 2 o2 bx Figd IR L7z,
T2 1 H H D NRS (38 HF3 24, 0k
B3 45 TH Y Efix R L72ws, Fik 3 H
HIZIE R 0.9, IXMRIREE 2.5 (2R L7z,
TG & I LRI iz 3 HE £ T,
KR X T2 5 HH E CHEICEME R L
7z (p <005). F72Ffkf% 1 HEHOD NRS 3%
AR, DR L B ICTFMR 2 ~5 HE XD AE
WEMEE R L7 (p <0.05).

PCF OZA bz & MPT OZALZE & OMIZIX
Falitc 1 HHOARIZIEDOHBEER (b <0.05)
il 7z (Table3). % 72 PCF O &L= &
VC OZALRIZIZ1 HE~5 HH £ TIEOHM
MR (p <0.05) %7z (Tabled). &512,
T4 1 ~5HHD MPT OZA b L VC 0%
LTI IEOFHBIRISR (p <0.05) ZFED7-.

V. Z%

RHFFETIIESVEHFl 5 28 Bl L C,
Fiit%1 HH~5HHIZPCF, MPT, VC %
sz L7z, PCFZFM#% 1 HEH® MPT &4
B xR /z2%, FAifk 2 H HLLBEIE MPT &
MHEZRD o7z, O DS THBED
MPT & i&, FrzF 4o PCF 2R %
ZENEZLN. F7/-PCFIdFiz1 HH
~5HHETVCO®EELZIT -2 Lhb
EMGAS T & 5 2 213 PCF i) LA R 722
HREZZONTz. FERE, WkEEHHE
DF il W% 7% PCF B4R $ 5 VC & MPT
DM %+ A LD EETH L. F-F
i th o 7= PP SHASREAL T 25 PCF 12 139 522k
&, ANLFREsEEi% 1 HE 2 TT, Z0%D
PCF K FIZ VC KT & ORI RV & E 2 5
nr.

1) PCF QOEIEICDT

IAE TS 2 i L 7R T h 2 e
Fi F AT (VATS) #MThbN T 525 VATS
“ONitERe, W ORIEIZ OV TOHE IS
v AWFZETIE TR 1 HHO PCF &, T
AT 580% F THEIAKT L7z, F7-Fliik
5 HHIZBWT L Fliaio 821% T ) AR
T LTz BEFMED PCF MG L 72
72 (Masuda et al. 2008) & O#EETIX, F
it 1 H HCTlx, PCF ORI FIIE T O
HED10% L EEfERZR L7z S HICFWNR
2HEH~S5HHETIZ20% L LEfEE 7w L, Hii
BBk 28 O Mo Rl iz I NE SRR ATz &
) PCF DK T 28D o7z F 72BIEFA
HOHE Tld visual analog scale T 6.0 ~ 5.2
E3HBURELEMEZR L. Lo LAENZED
% ClIMPESE T COMRMRE L T 720, Bk
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“)00-
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% 701

25 60 4
501 N ® PCF
40 - T m MPT

30 1

Prooperative. | > 3 4 5 (Days)

Postoperative mean + SD

Fig. 3. PCF, VC, MPT D#Zrs9% 1L
t 19%H VSPre p <005 *Pre VS1%H p <005
T 1yWH VS 2J%H p <005 *Pre VS2%H p <0.05
t 1y%H VS 3J%H p <005 *Pre VS39%H p <005
t 1JHH VS49%H p <005 *Pre VS49%H p <005
t 1J%H VS5%H p <005 *Pre VS5 H p <005

7 - T © L
A ZURER
NRS 67

Preoplerative 1 2 3 4 5 (Days)

Postoperative mean + SD

Fig. 4. BROFFIZEL
* Pre VS 1% H p <005 t 15 H VS Pre p <005
* Pre VS 2% H p < 0.05 t 19WH VS 2% H p <005
* Pre VS 3% H p < 0.05 t 19 H VS35 H p <005
* Pre VS 4% H p < 0.05 t 19 H VS 4% H p <005
* Pre VS5 H p <005 t 15®H VS5 H p <0.05
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FHmR O NRS 1ZF2 1 HH~5 HHIZ 45
~19THY, Fitc5 H HOREHKIHG XY
NRS 2T 20 FTYEELZICOEDL LT, FY
PCF X FAraT D 821% L AEIIK T L%
Thotz. WEHHEFM RO PCF ORIEIZIE
(S iR 2 p o S (WA

2) MPT ®OEI{EICDWT

Filitz 1 H H O3 MPT I 3A7RIED 62.5%
NABIETL, Pl 5 HHIZ 787 %2
L7z FAitc 5 HHTH I MPT I FATHT
IZIER LAY 209 F LTV /e, FAiTfe I ide
F 2 — TN L DHIEAS, WESERIE 2 & SEERA
MRIC B % K129 (Colice et al. 1989). A
FETIE g MPT 3 FAfrte 1 HH~ 3 HHIZH)
16% 23 L7225, Firfc 3 H B DUBEIZ 13T
MZLrorz, JATHIZE TIZFMIHE D B X
BRI HEETUEHET LI ENL VLo
ity (Kurita et al. 2002) %, ##EF 22— 712
£ B WEBHAAE I B0 % IR IS
95 2 &N (Tolep et al. 1996; Brown et
al. 2011) SN T3, AW TIL, HE T 2 —
7 OSEEBAAIT BN 9 5 75 M PSR RE O I
ToRRE LT, FRFEHO MPT KT 72%%
bz,

3) VC MEIEICDWT

FAaiEO VC ik L7z, Filik 1 HH
M55 HHFTTOVCIZTMECILELAE
(ARMEZ 7R L7z, BRI EIRRAT % 17 - 729617
7% (Arizono et al. 2006) & OIELTIL, AW
FEDOFATAD VC DT 547 < BIE S BAFC
otz KWGEOXRE DL ARAZEE Al
(VATS) Tdh ) FhizOEH AR, 20
72OFAR 1 HE X ) AATHEETH b Militkae
DORIAEFEIZ L B> T D EEZ b,

4) PCF & MPT, VC DBRICDT
KHFZE T T 5D PCF & MPT O#FHE1
ZAL % A L 72K, PCF o RfE# L MPT
DEEROMIZIE TR 1 HH OAEE=HHE
BIfR % RRO 72, JeATIIFE ClE T4 PCF &
MPT OFHFIZALZ O T DI L D 72 o,
LR SR BT B K & S & A
BT B MBI Z, FFEAH TSR
T & RO X BB RIFRIC L - T
bbb, FAHIERICBIT 5 EMEASEMERE, BhiiG
HIITMBROEE ) OEEICEETH 5.
FMERO A FIPASAFERE O T 1%, IFEE -
PEEBEIHE ) SR DR EIZ L ) 5] X5
ZENG. FMPASAREERI T (X 7 S5
FECE TRSFE XK T S, S ERIZBIT D
WO B R T Fhite 1 H H OB &
FEHEREREICHBEN D B 2 L0 5, PRETR 24 K
BIARFEE £ T2 MPT 12 & o CERi S 2 A P9 R
PHIEREIL, MEICKGE 2 ) 7 T~ ABES) % Al
T CTEELIREL 2 VEL EEZ SN
X512 PCF oEERIIFMHEZIHOE~5H
HoO VC ORIEREFEITHE L Tz, HEH
5 (Masuda et al. 2008) &, Fk4 DT L H
BRIZFAT 2D PCF & VC & OBIZA E 2B
M b LG LAz AR TL FiiEo VC B
LSOMPTIEAEIMKTF L. M2 CTPCF®
FfEEE VC o RfEE - MPT ORIER & A7
WM LTz, L7zt T, BshiRFFAli 4
B DI EE AN it S Y RO A F ot S
BE (GERHERE) IOV T ORI 5 2 EATEE
ThbEEZLNL. KWUIFEORFUL, Tl
® PCF & MPT OBRMEIZOWTH L& L
7275, MPTHKFAPCFIETOER & %25 2
EETIEMS N E o TV, T 72Kk
75 P FASHIE % S8 A PRI LS CRRm L 7248, %
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DRARIZOWVTREHTH S Z LDEZ BN
%, SRIGENKICEEY 5 2 HERR, WHEERE
BETd HUE T HEAEZ: & L OBIR D B THRES
VA i YN

V. #&3E

MPT TaHliAS T 5E & & 415 75 P B SH A RE
X, Fliteo PCF LHHBARRE RO L
L it o MPT & PCF & OFIBIBIFRIZ, A
TR BN 1 HHEETT, Z20/%IZVC &
HHR & GRO 72, MRV Tl Fe OV Re T ) %
Wk CTd 5 PCF 7217 T <, A FEHsERE
BERFMCTdh 2 MPT, EIFRASTE TV 0%
aHiis 5 VC 2 & CaHii L, FPRFsk &
LCT7 7u—F350LENH 5.

VI. SIR3CE

Ali, J., Weisel, R.D., Layug, AB. Kripke, B.].
& Hechtman, H.B. (1974) Consequences
of postoperative alterations in respiratory
mechanics. Am. J Surg, 128, 376-382.

Bach, JR. & Ishikawa, Y. (1997) Prevention
of pulmonary morbidity for patients with
Duchenne muscular dystrophy. Chest, 112,
1024-1028.

Brown, C.V., Hejl, K., Mandaville, A.D.,
Chaney, P.E. Stevenson, G. & Smith, C.
(2011) Swallowing dysfunction after
mechanical ventilation in trauma patients. J.
Crit. Care, 26, 108.9-108.e13.

Colice, G.L., Stukel, T.A. & Dain, B. (1989)
Laryngeal complications of prolonged
intubation. Chest, 96, 877-884.

Finder, ]J.D., Birnkrant, D., Carl, J., Farber,

H.J., Gozal, D., Iannaccone, S.T., Kovesi,
T., Kravitz, RM., Panitch, H., Schramm,
C., Schroth, M., Sharma, G., Sievers,
L., Silvestri, J.M. & Sterni, L. (2004)
Respiratory care of the patient with
Duchenne muscular dystrophy: ATS
consensus statement. Am. J Respir. Crit.
Care Med, 170, 456-465.

Fink, J.B. (2007) Forced expiratory
technique, directed cough, and autogenic
drainage. Respir. Care 52, 1210-1223.

Fuller, R.W. & Jackson, D.M. (1990)
Physiology and treatment of cough.
Thorax, 45, 425-430.

Hasani, A., Pavia, D., Agnew, J. E., & Clarke, S.
W. (1994) . Regional lung clearance during
cough and forced expiration technique
(FET) : effects of flow and viscoelasticity.
Thorax, 49 (6) , 557-561.

Hirano, M., Koike, Y. & Von Leden, H. (1968)
Maximum phonation time and air usage
during phonation. Clinical study. Fo/ia.
Phoniatr, 20, 185-201.

Kurita, N., Nakahashi, K., Iwatsubo, T.,
Shimoda, T., Horiuchi, T., Sha, K.,
Shimokawa, M., Kitaguchi, K. Hirai, K. &
Furuya, H. (2002) Incidence and duration
of hoarseness following endotracheal
intubation. Masui, 51, 737-742.

Masuda, T., Tabira, K., Kitamura, T.,
Higashimura, M., Kamogawa, K. &
Yoshimura, A. (2008) The sequential
changes in peak cough flow after
laparotomy. /. /pn. Phys. Ther. Ass., 35,
308-312.

Safdar, N., Dezfulian, C., Collard, HR. &



IUNEYF—3 3 yBEY v —F 1L No. 14 (2018)

Saint, S. (2005) Clinical and economic
consequences of ventilator-associated
pneumonia; a systematic review. Crit. Care
Med, 33, 2184-2193.

Savoia, G., Alampi, D., Amantea, B., Ambrosio,
F., Arcioni, R, Berti, M., ... & Castelletti,
I. (2010) . Postoperative pain treatment
SITAARTI Recommendations 2010. Short
version. Minerva anestesiologica, 76 (8) ,
657-667.

Solomon, N.P., Garlitz, S.J. & Milbrath,
R.L. (2000) Respiratory and laryngeal
contributions to maximum phonation
duration. / Voice, 14, 331-340.

Speyer, R., Bogaardt, H.C., Passos, V.L.,
Roodenburg, N.P., Zumach, A., Heijnen,
M.A., Heijnen, M.A., Baijens, L.W.]J.,
Fleskens, S.JHM. & Brunings, J.W. (2010)
Maximum phonation time: variability and
reliability. /. Voice, 24, 281-284.

Tolep, K., Getch, C.L. & Criner, G.J. (1996)
Swallowing dysfunction in patients
receiving prolonged mechanical ventilation.
Chest, 109, 167-172.

Yanez-Brage, 1., Pita-Fernandez, S., Juffé-
Stein, A., Martinez-Gonzalez, U.,

Pértega-Diaz, S, & Mauleon-Garcia, A. (2009).
Respiratory physiotherapy and incidence
of pulmonary complications in off-pump
coronary artery bypass graft surgery:
an observational follow-up study. BMC
pulmonary medicine, 9 (1) , 36.

H AR e A PR P 22 B 23t (2006).
MR RERR AT A K5 A —As84 1 & b
)=, 7a—7R"1) 22— AR, MLEme T —
KB, JAHFER R A



Peak cough flow and Maximum phonation time after
thoracic surgery

Masaki Oomagari V" ?, Shinichi Arizono ¥, Yuichi Tawara ", Yorihide Yanagita ?,

Hikaru Machiguchi 2 Toshiyuki Takatsuka 3 Hiroshi Niwa ¥, Masayuki Tanahashi v
Norimasa Katagiri ? " and Shohei Ohgi b

1) Department of Physical Therapy, School of Rehabilitation Sciences, Seirei Christopher University
2) Department of Rehabilitation Medicine, Seirei Mikatahara General Hospital
3) Shizuoka City Shizuoka Hospital

4 ) Division of Thoracic Surgery, Respiratory Disease Center, Seirei Mikatahara General Hospital

Abstract

The vital capacity (VC) after thoracic surgery affects peak cough flow (PCF) .

However, the influence of glottic closure deterioration evaluated by maximum phonation
time (MPT) on PCF is not clear. We clarified the relationship between coughing and vocal
cord function in 28 patients after thoracic surgery. We measured the PCF, MPT, and VC on
postoperative days 1 to 5. On postoperative day 1, the mean PCF decreased to 58.0% and the
mean MPT decreased to 62.5%. The mean PCFs and MPTs on postoperative days 1 to 5 were
significantly lower than the preoperative PCF and MPT, respectively (p < 0.05) . There was
a positive correlation between the rates of change in the PCF and MPT only on postoperative
day 1 (r = 053, p < 0.05) . There was also a positive correlation between the rates of change
in the PCF and VC on postoperative days 1 to 5 (r = 041-0.27, p < 0.05) . Cough intensity
was affected by the vocal cord function on postoperative day 1. However, after postoperative
day 2, the cough intensity was not influenced by the vocal cord function. Declining glottal
closure function (vocal cord function) immediately after surgery affects the cough intensity and
vocal function. The influence of reduction in glottic closure function after surgery on coughing
decline was observed up to 1 day after the withdrawal of ventilatory support. After the second

postoperative day, the PCF was strongly influenced by the VC.

Keywords : peak cough flow, maximum phonation time, vital capacity





