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WANMSUAEIMANS: ANFUNEl cuff Tasviadaemngladi
wnnvidetfeniiull uagdAivinliAanazunandeu
slavnadungla i aspiration, tidal volume leakage, tracheal
ischemia, necrosis and stenosis i ‘Emﬂﬁmmammnms
gi:Lﬁumwﬁumﬂlu cuft raaunnevFaneualutlaqiu
TuaAndszanduda LLa"ﬂmu?ﬁn‘ﬂqa'lumiﬁmauh {subjec-
five assessment) 1y ManziiunnuaNTBy mmum@mmm
ANNFIFNTDY pilot balloon m@mimmmﬁmmu@wmw
Tl Aeeaumeladnfrusdiamnala deillanaiawana
“memm:um@p@u@ﬂ

Tanilszaed: ietssilumauiunialu cuff Ieaviadaeng
latin high volume, low pressure luﬁﬂ?ﬂﬁldﬁ@ﬁwmﬂh
uazdaauwnalagaaiatasdanunela  iNauanglFidiuliasn
asFunne L cuff aaeietievnsladnlanafvselsl
sULLLNSAN®Y: NNIANHLEIWITOUUN
ADURAIIMSAnE:
usnifuuaunAaanssy uuuNegnssN wnungUaautin uas
WHHNGNIAY TeMINURaUEUINAN 2539 - HnUILL 2540
NANFIREN: ﬂﬂm‘maﬂwﬂw@mww‘h uazdosuaela
fraiedadaamelasiuan 105 e Wit 54 e wel
51 98

maiaua: Snanniunely cuff semietaamelalae Hirses
TnpausuBLanlnstind (Hewlett Packard Monitor) lagaz
calibrate Lﬁ?@arﬁ'au'?mvmﬂ%a wardnANAUee NNy mmHg
WAaN1sAN®:  WuInH appropriated intracuff pressure (20-25
mmHg) LWee 13.33% (ARENISN 6.67% B1YINTIN 17.86% &
Yaemiin 13.64% WAzGNIEY 11.11%) WHiH inappropriated intracuff
pressure Qdﬁd 86.66% Tmeitiailu underpressure {<20 mmHg)
44.76% WA overpressure (> 25 mmHg) 41.90% uwaziiteuliey
Weuausuidssivldludihawsiasununwudnldfinonu
upnensatailtedArynieana

agud: wudnsdssdiuaansunielu cuff Toeld subjective
assessment ‘Luﬁ@@uuummumwmmimmnLLavmmﬂnﬂuaﬂ
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Background: Inappropriated intracuff pressure
(underpressure or overpressure) is the main cause of
respiratory complications in intubated patients with
mechanical ventilation such as aspiration, tidal volume
leakage, tracheal ischemia, necrosis and stenosis etc.
Subjective assessment by doctors or nurses that has
very low reliability is the cause of inappropriated
intracuff pressure.

Objective: to assess the efficiency of high volume,
low pressure endotracheal tube cuff pressure mea-
surement by subjective assessment.

Design: A descriptive study.

Setting: At Srinagarind hospital, faculty of Medicine,
Khon Kaen University.

Subjects: The study was completely done in 105
cases (54 male and 51 female patients) of intubated
patients with mechanical ventilation at different wards
(Surgery, Medicine, ICU and Emergency)
Measurements: Intracuff pressure was measured with
fluid-filled quartz transducer (HP 1290 C) and Hewlett
Packard Monitor (78354 C, Made in USA.) and then
recorded in mmHg

Results: It was found that intracuff pressure was
appropriated in only 13.33% (normal range 20-25 mmHg)
in all wards (Surgery 6.67%, Medicine 17.86%, ICU
13.64% and Emergency 11.11%). The rate of inappro-
priated intracuff pressure was 86.66% (underpressure
44.76% and overpressure 41.90%). There was no
statistical significance in intracuff pressure assessment
among patients from different wards.

Conclusion: Endotracheal tube cuff inflation by sub-
jective assessment was not accurate and unreliable.
The use of objective systems for intracuff pressure
measurement is useful, highly accurate and more
reliable and should be routinely implemented. It can pre-
vent or reduce respiratory complications if use as a
routine practice and follow up every 1-2 hours in all
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Faupnmiien objective systems HNTazlun sUszifiuanns
fuannelu cuff asiediawala (objective measurement) A4
Wazdagaanzunandeusantadumalals uay miﬁma‘
follow up AUl cuff @m\meewn 12 dalua L‘w'a
flasfuniazunsndauiinsAnduseniaiumeala daay
Lﬂumﬁ*ﬁnﬁ*wmjmmi‘ﬁwummmeﬂqwlmmmww%lum
fletu

intubated patients.
Key words: High volume, low pressure endotracheal
tube cuff, intracuff pressure
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frlefieniludadldietoamsla faqiuionldve
foeunelagim high volume, low pressure Faiflu cuf i1
ANUEANEUNINUALTN IAAN 1T UNINERUBDIN B
urelatieundntia high pressure, low volume ¥l
AR ArmFunely cuff Aunnvisastiaeniinly (inappro-
priated intracuff pressure) n“]ummr@zﬁﬁﬁmﬁﬁq‘lﬁlﬁm
nzunsndeusadieeld Tauln tracheal mucosal per-
fusion pressure FAnuszannd 25-35 mmHg AT intracuff
pressure WLMN’)”@NM?N@W@Q%MQ’N 20-25 mmHg' m
ANAWlY cuff gendn 256 mmHg anin e st
Nuwaemamquwgnnmwmmm M1iie tracheal
ischemia tinmeguiuazyinlimasaauiuuns uazly
frlaeildviedanmnalaniu (prolonged intubation) WA
nanviadaeuialananude1aiia tracheal stenosis 161
wAg1AMNAUNTe Y cuff TeENdT 20 mmHg ¥ liAes
FaNI7814N (aspiration) waziin1siveafnmanzmels
31 tidal volume Sieeindnfige13sanasiiAn hypox-
emia ANNN1S

ﬂnﬁnj@ﬂiztiu intracuff pressure IABUWNEWTE
wenuratuarlfdsradndanazainfinyeed
Useifiulunisinduladn N9 blow cuff TndzIlNERANTE
i Tnel4aadmBumsaniidandnlly cus CERIDILEY
qmwmmmm pilot balloon mmmmmﬁmmuewm
Fnl i Bessumeladnfanediamelas Taaldnis
AeuFanaiun Fudaespatfoomannay (minmum
occluding volume technique’ R just-seal technique®) G
Asnssanandainiu subjective assessment AN intracuff
pressure 87aneRlae llsunauLAe TR EHTT AR AR
wraptannusatesiullauisuainandeuseania
Wunnelaniuun LﬁmmnﬁmmiﬁLLﬁueuLLaulﬂLﬁm
naalulsayAAg muumim@ﬂmmmmalummm
intracuff pressure (objective measurement) uﬁﬂ”Lﬂu’JﬁVlN
AINGNGIRY Waluen waztdedannnndt feazsinly
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mm:ammmnmimmeumﬂmmu Aglévianag
35 intracuff pressure 989viadaavnalagiin high volume,
low pressure ’lu;ﬁﬂw?ﬂdﬁemﬂmﬁ’Le’LuINwmma
AzueFun flaeAsilonldiuegludaqiuinlianiugn
mmu@ymmenmwmlm uaziianenislfginsaivie
winefledonlunisdn intracuff pressure flanunen
Uszenilderineine e lilFAanufuiimmzanly
nsoailediunttzunsndausaniamumnieladengnn
Fn9siu

ad =
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Anulugilhefdeiesdanmnalaluiaunengsnesy
Aaanssd guaevdn wazqnidu lulsansiunass-
wAsUN seinuheusuanAN 2539 - Agunau 2540 Tag
eeurynanganneanislsanenunadiueiums uay
fwdsReBoundeldinudinfinnsy  andugvionng
mnmioﬂﬂmmemmnm_lfmmumnmﬂ T lalude
mumwﬂivmmmmwm NN13A intracuff pressure
Tneldindeaspannusiudianinsiindreaim Hewlett
Packard mymmmnunﬂmﬂ Ineieudnaz calibrate Lﬂi“ﬂ\i
neunnAie wardmAn intracuff pressure aanuILlu
mmHg. ANNAUTS R AN 20 mmHg D underpre-
ssure, 20-25 mmHg Sun appropriated pressure LazNINNIN
25 mmHg 1l overpressure thdayafilFuAiaszsinag
adARaufauanguanauunungilon Taald One-way
analysis of variance (ANOVA) AnmidTeuiiausenans
AnuAuluiatiaunela (intracuff pressure assessment)
e f (appropriated) wialined (inappropriated) LL&IN
anuunungilanlaeld Fisher exact uaz MantelHaenszel
summary chi-square test InefiadniiiadAtynsatindie
P < 0.05

ATUATUNTI¥AT 2540; 12(3) e Srinagarind Med ] 1997; 12(3)



NI YNIWT tazAu

e Thippawan Muknumporn et al

HaNIIANY

frheRireadang ailvaunsuan 105 au s
duwaTie 54 AW IWANEDY 51 AL KENANWILLAZDY
wanauingianld (ansaeR 1) aiinvesviedos
Wm‘lfwmQﬂfsﬂﬁwwmzﬁﬁmﬁm intracuff pressure i
Cutiry® 75 918, Portex® 3 9781 LAY
Portex® 27 178 ([9'1‘1?'10“7; 2) WAAN intracuff pressure U
Nﬂfmmmlmmnmmnwﬂfm wmwmwwvmnqﬂqwuﬂ
WﬂﬂL@@ﬂ@un‘HN appropriated An 23. 57 1 13.92 fé)')wﬂﬂ
ARENIsy AnenyInIsn uaz mﬂ@m@uuuwmwmmm
g2 overpressure A 29.47 % 26.94, 27.43 + 30.31
WAT 30.28 + 18.33 MINATAL LLMLN’BW%TRA’W appropriate
intracuff pressure (20-25 mmHg) Tneeaeianun wudnd
1R 13.33% {Surgery 6.67%, Medicine 17.86%, ICU 13.64%
Ay Emergency 11.11%) @2U inappropriated intracuff
pressure (< 20 Y38 > 25 mmHg) WUDY 86.66% Imeinile
s underpressure 44.76% WA overpressure 41.9% (M99
#3)

eufeuilenmneadifszning intracuff pressure as-

trachecstomy tube 294

sessment (appropriated VG inappropriated) ﬂ@dé’ﬂ')ﬂ
wiazAnwudnladfiauuansneiuedreddad Aynig
A0R (A19199 4)

91500
ﬁ@aﬁuﬂ@mww%ﬁﬁdﬁﬁuQ"ﬂfmﬁ'@fﬁLﬂuﬁm‘l@'
adaavgladlugtia high volume, low pressure v
NaNzunndausentafuiglatasndnalin high pres-
sure, low volume AldAulueAn NazunsndeuTemi

Table 1 Patient data

Number(N = 105) Age (yrs.)
Surgery 15 4227 + 24.50
Medicine 28 59.68 £17.67
ICU o 44 4791 +£18.54
Emergency 18 52.50 +21.49

Table 2 Comparison of measured intracutf pressure
between groups

Intracuff pressure (mmHg)

Surgery 29.47 + 26.94

Medicine 27.43 + 30.31 -
vl(g o 23.57+13.92 -
7 Emergency - 30.28 53.33 o

wumalafliiaaudannnann inappropriated intracuff
pressure LAg underpressure WaannsBNanu cuff
v - =y = al/ 9/
Faeiuld viafinisfeesanlu cuff eanuamzld
wsaataaralaniliiie tidal volume leakage a1 lHNA
hypoxemia WAZB1ANNNTANEN (microaspiration) NN M iNA
nsimdelutlenmusnls d9u overpressure LARANNNNS
a a < \ a P

Waanlu cuff mnniawld 3annsldasiiialu cuff Bniie
Wntas 1iENnNYes cuff ANHaTUNTaUatRaNNDA
YIaETarea cuff Rasn azvinliusasuluy cuff ﬁml,ﬁm;m
114 180-250 mmHg wazy 1 R RINNARDEIIINARARNLAN
NINNT1 100-200 mmHg® M ldetianasnana1nRanl
e aUnAvinl¥iBeaseaniaiia tracheal mucosal damage

Table 3 Comparison of intracuff pressure assessment between groups

Intracuff pressure Surgery Medicine ICU Emergeny Total
Underpressure (<20 mmHg) 7 11 23 6 47 (44.76%)
Appropriated (20-25 mmHg) 1 R 6 2 14 (13.33%)
Overpressure (>25 mmHg) 7 12 15 10 44 (41.90%)

Table 4 Comparison of intracuff pressure assessment of patients from different wards

Intracuff pressure assessment Surgery Medicine ICU Emergency
Appropriated (20-25 mmHg) 1 5 6 2
Inappropriated (<20 or >25 mmHg) 14 23 38 16
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ffuneldviataumelalduazyinlfiifiaanisle wie
Bupanendeneaviediamialananuds sialused
uiudesldviagoanielauiu (prolonged intubation)
anaquirawn linaeasuifluune uaziivamdinen
viadaavelaaaniad (postintubation tracheal stenosis|
Hﬂwmmwuwnmmmu@ﬁnmww’l@mmmm GEN
ARN1T hypoxemia ns¥nEvnlEnane3atuiuay
FUTENRE St ﬂﬁiL@ﬂ”ﬂ’ﬂlﬂ‘V}@‘D')ﬂ‘Mﬁﬂl@ (tracheostomy tube)
nstindalaeldiaimes Seindesinuaiunse wians
Farauaananuaznaauduufatonlunimmelauas
M lRgdauase@ieagls  wislaadeanarfnusily
Tsanenunavaneniauaz@erdseun uanisinen
ufihadaulvdaldlldnafivinfiaas annsinenaas
Stauffer wazAnLE® WU ”lwgﬂwﬁ' prolonged intubation WU
tracheal stenosis %qﬁmmm'\n overpressure '43\‘15\‘1 20%
Un@inns blow cuff Tpsunmiianaunadneia s
dfrmfududszandiy uunn subjective assessment
Tnadszdivannnisiddszanduda Aa n1sdy n1saan
nsguiseneie auduntsindulalagldannaidndon
Fiaudndnedn N7 blow cuff surtunasisely Taely
mmym'\mmmmmu@u NIULFLRBIINNT blow cuff
snuetiu vl ifassneladnsanzgiameila sujective
assessment 7L AUTU N33 PBUALALTLAN FIWL over-
pressure Mivatuaniuiaiundeieteniign, nisean
wiaflugeanuileianed pilot balloon TULANAN 393N
njiﬁnwwm Rafael WazAnuz’ wuANHANGNFaLazin
detatieanin Liddussfivanduuwmdiianeiung
uaziitlsy @umicﬁmnﬁeﬁ@ﬁﬁmu AnAFRtuaET
nNAg msmmmﬁmmu@wm vl Beean
mgladnFnzgasmsla ewimﬂmiﬁqmmmtmq
AU TEIARLEI AR ARN {minimum occluding volume
technigue YED just-seal technique) AINN9ANETES
Burnhard wazAuz’ wudn nasiinanly cuff Teald
minimum occluding volume 138 Just-seal technique lanna
\Vim microaspiration D4 35.3-38.5% uazvinl#ie tidal
volume leakage WA hypoxemia I WATAINNITANETB
Feruziazane’ wuInIedsziluaduauniely cuff
luglataenaaulasddydwerunasieisiaaaiul
Inappropiated intracuff pressure mm 81.67% Tm?_lLLu\‘iL‘Llu
underpressure 70% WAT overpressure 11.67% Tmﬂ‘lwnu
sy aumsmm@méfmmwmma LATANELY m@
sflneq cuff Teviataamelafild FaannnnsAnunail
WU overpressure T4 41.9% WATWLU underpressure Q\m\‘i
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44, 76% Inafl appropriated intracuff pressure L‘W?N 13.33%
wnhilagasnudniianag mﬂqwunmmmawmmw
sunielu cuff @yflum”qq appropriated @MURNARENTTH
A1YINITN LL@:@nLauﬂuwudﬁmmﬁleegﬂuﬁw overpres-
sure  UaziflenBuudioy intacuff pressure TENINNGH
gmﬂwmmnﬂaulwmwLLmnmemwuﬂmmmmq
Alp Az mummiﬂi”Luumﬂmqmmwumwﬂu subjec-
tive assessment 1 HRanulaiusiuauuarlsifiensal
usiaz1AnG mm’lmnmmmmmwmmlmmn (human errors)
u@nf«mnumemww’lf«mlﬂuﬁ@wuwmﬂLLmJ WA
ﬁuﬂmmumqmnmw’lﬂmam Ui cuff mwam
WEULAZAIINATBY cuff T8 pilot balloon mm\ﬂ e
V]’\‘Lunl'l?ﬂ?:mu intracuff pressure Tnel subjective assess-
ment ﬁﬂmqmamwmmiﬁuﬁﬂéﬁu (apparatus variation)

ueneﬁnuuﬂqwl@iwe‘mww%@g intracuff pressure
A198AaT AN UA NN Aauudas tone LAy
mwamuﬁumm tracheal muscle wﬂwmmmﬂaw
mmmimanu@ﬁ yalanss wmmwwlmammhmrm
mﬂmﬂ’h m@ummﬂe Fafuntswlasuasiinsn
Wiy wAdNTIneSELTeee nReaNAnn cuff Tt
ey 0, eatinaAen Az ¥ intracuff pressure ARAY
auAanzunsndauld i laiin sl fusnetaainane
Ta8annN19AN®I1989 Komatsu bazAne® ugilonnna
mmauwiuh N O WAl mixed O -air LUWLEn mtracuff
pressure @mmmn initial pressure (19 mmHg) @umnm
just-seal pressure (11.6 £ 1.0 mmHg) m‘lmamm@ aspira-
tion WA tidal volume leakage dnneluinan 2 alue 9
wuuztndn msfinisdfdn intracuff pressure ugilan
Flaviatoumnalaflzy 0, NN 1-2 Flug ilatlaatu
aspiration WAy tidal volume leakage peaiudn 61 blow
cuff wniAuluauia overpressure 17 Taeldlsdn
intracuff pressure A4 ﬂ’]?‘l_l?mm mtracuff pressure V)t 1-2
Falue Aavtioandunmedfiazifinduann overpressure
Sunu

Fatunneldiaaaaiiedaelun1ada Lazeuen intracuff
pressure L (objective measurement) Audaunazi
M lun9U5uTmuazenuan intracuff pressure el
Frftuiueu gniesussiinzan Teazlfumegiuingy
nsdsziulagldanufdnaedussiiududodndula
AT blow cuff FeaINMsANENTRsFuTUzuAY AN 18
WUz dgndsy fmm’“lﬁm’?"eﬁmmmﬁuiaﬁm%\mﬁm
ﬂ?ewLmeummmmmﬁm m“lmm intracuff pressure
Iurdﬂqm’l@immﬂmﬂ”lﬂuwnm\i (119 1) wsiwudnd
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(a) (b)

=l 'a d o o = y o
51U 1 wanansdszansiasasinanuiulaiin iwalddn intracuff pressure’
fa) wuptlsan (o) wuudu

(a) (b)
91U 2 uaRuPTRITA intracuff pressure NaNAsnLsREFIUN IHULE Taedl volume loss

Wl T system aBNnn (8) 26U blow cuff WEBNALENWAN intracuff pressure (b) 20 NE3m intracuff pressure
Wie follow up Taen1ssiuinu syringe Winliauganausadiniu pilot ballon
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daanfinan ldarmunsoldde intracuff pressure Ium_lqw
ldviataeuneTlaidungudale evannaumely cuff a
mLmizuummmimqmmmmu’immmvm@ three way
Wiy pilot balloon ‘N@“’Wﬂ‘w intracuff pressure ARFT
NINATINATY LL@:@WWI@umm underpressure AN tidal
volume leakage WAZINA aspiration mm:imflﬁ aariuls
Tnenrd FusmliAnandn U cuff iuf$ime three way
fiL pilot balloon w&aaeNatiat 1-2 ml. udRWINNTLFLAR
intracuff pressure Waglutae 2026 mmHg wsdnsaanag
\A3eeilaRanungn blow cuff WienenuA1ANFULE
A1AUszAYY syringe 74 blow cuff Tagfn pressure guage
enﬁm%mmmﬁnﬁllma syringe Imﬂlﬁﬁ volume loss Tu
system uaﬂmm (sﬂw 2) ‘Emﬂ@ﬁnmummmh blow
cuff WEBRRIEUAN intracuff pressure ludtheiilavia
daaelalug ‘H?ﬂﬂ?CléCdﬂQﬂ%lﬂWﬂ’MﬁWlﬂl@Wm@ﬁLL@’J
nmmmh@ﬂmmmmmemumimmunu Tneisufnu
syringe AUHA (il Tanlu syringe) uA23910 syringe 519
AU balloon A&NATEUATLS B1AN intracuff pressure i
auliguiulifinen syinge aanuazgaaudill udras
i ludari pilot balloon WAz blow cuff WiBNEUAIAINN
suldwilenfiheildviedaamelalwaiduiy

ayil

f-mnmiﬁnmm%\iﬁwudﬂmmmﬁu intracuff pressure
Tae subjective assessment thy mmmmmmwmmimmn
ummmnmmmvmmm@u@ﬂ Fadurlsridin intracuff
pressure taald objective measurement AsiAI NYNETAY
uueh uazidedennnngn wezaNNIINTILIAN
intracuff pressure Idlnemsa mmmiﬂlﬂnﬂgumﬂumu
15¥A7 (routine practice) Tumﬂqaw‘lmmmwm%lum
wnmmmmmsﬂivmu intracuff pressure ag1aitaEn
12 ol “lun@cumdmwmmmimmmwwl@muq
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ardretlaaiunianani1azunsndeusdaniaaumniela
Fananad1emuann underpressure %34 overpressure i
Lﬂumﬁ’ﬂnﬁmummﬁmnﬁmuamﬂfmwimmmwwl@
Lot
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