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Effect of two airway humidifying systems on respiratory rate in head
traumatic patients under mechanical invasive ventilation.

Ahmad Shahvandari, MSc

Ahmad Khashay , MD

Afshin Goodarzi, MD

Neda Hatami, MSc

Introduction: In patients with head traumatic who have a low level of consciousness and require
mechanical ventilation, two airway moisturizing devices are used to warm and moisturizing the
airway based on clinical conditions of the patient. The purpose of this study was to evaluate the
effect of two airway humidifying systems on the number of respiratory head traumatic patients under
invasive mechanical ventilation.

Materials and methods: In this randomized clinical trial, 50 patients were randomly divided into
two intervention groups. Two heat exchangers and heat exchangers and a filtered moisture were
used for each group for 30 minutes each. At the end of each period, using airway moisturizer, the
patient's respiratory rate was recorded from the patient's mechanical ventilation device, the data were
analyzed by SPSS25 software.

Results: There was a significant difference between the two groups of heat and moisture exchangers
and the heat exchanger and the filter humidity in the first placement (P = 0.049). There was no
significant difference between the two heat and moisture exchange groups and the heat exchanger
and the filter moisture content in the second placement (P = 0.056). Comparing the successive use
of both devices in the thermal moisture group was significant (P = 0.013). Comparing the successive
use of both devices in the heat exchange group and the filtered moisture was significant (P = 0.037).

Conclusion: The use of a heat exchanger and a filtered moisture exchanger in the path of an
aggressive mechanical ventilation flow in patients with head trauma leads to an increase in
respiratory rate, which can be due to an increase in airway resistance and an increase in arterial blood
carbon dioxide and dead body volume. It is recommended that this airway moisturizer be used with
caution and according to the patient's clinical condition.

Keywords: Airway Humidifier, Respiratory Rate, Head Traumatic, Mechanical Ventilation.

1838 Sde s Slply

D o512 o e (o [ <60 ©6as rog o od M Abed |

2

|

IBANIAN SOCIETY o

Y0 WL O

ot

oETQ |0l el F6 (6L 6 of i 679 1A N

77



oSy
aliwg 99 cijle (Slso 43505 4 5L 5 aiiue () Ldign maw ralS (>0 aS w4y Leg i ol ylen jo tdoddle
gl go ool Jlony (Sl Ll ull e ofy 50,5 sbye g 05 (sl (lse ol 0atiS gl e

«Lou;w:chs)J L)‘)Lo.».s)dwé‘u\uf@‘}b ol) oS u_)j.‘a).cpwjé).ub ‘sw)).ad».o;rju.s‘ XV
D9 sor s (SHe 450

99 DA s Allie 09,5 90 4y Bolal yhg, 4 jlews O Bolar b aslllas () o (b b9y 9 Olgo
ablite &0 4y aiBo Ve Do ay plaS 2 o 2lid gl 5 Lo yS 0aiiS” Job 5 ale S oaiaS gl po alias
los 5 315 o lam ol 0iS g yo 31 o0littl 0,55 1o Ll 5 )T 1 solitul 3,50 laog,S gl

35 18 e g 450 9,50 SPSSYO 138le 5 L leosls cads ool o (SlSe as505 olKiws (59, 5

Jsl @ISRl o o pilid sl 5 5 Lo S oaiiS ol 5 (ale)S ouisS gl ye 09,5 50 anmlie o ilaaidly
Cagby g g Lo,S oS Jols 5 obe)S ousS Cgbye 09,5 90 dnlio o (P=+/-F9) 0g Joline &gles
05,5 ;0 aliwg 90 o Jlge colatuwl anglae ;o (P=+/+0F) 095 loline Sglai pgo (5,105 o ol
09,5 ;0 abws 90 o Jlgte colaiul aslas ;o (P=+/+Y) 05 Jlolies Oslis 5,5 0aisS b ye

P=+/YY) 59 Jlols Sglas jlo sl Cugb,y g g Lo )5 0o Jols

s 52199 0l 5 0335S Ligh 3o i 93 Sl oy

THES)
S,
S %

o2 Sl a5 Bl e 53 08 Cush )y 5 LS 0aiS Jols S sl esliiul 16 puS At 9 Sy
5 lse ol Cuaglio Gal3l 5l (5L Wlsi s oS 25 se (milS olami (RSl &) ke peo 4y Lag ol lers 50
oS gl ye alowg (nl 5l aS 09b o sleiiay Bl 030 LS ez 9 (SbpD (93 )5 SeSTies SRS

s oolitul Lo sl layld 4y azm g b g Ll b gls o,

éulin 443@ s Ay Loj).' ‘wﬂ.u Slows ‘@‘9.% o‘) os.\....Su&lo)A 103‘95\*15

7Y

cle @ sl Sow a5 Cawl (ICP) 7 laosmos
2l ks Cogby g LoyS Jols by 5l oolinl
wgs cod Ohlew 0 (Sl ages e
B 005 by 0eh waid ezl (SSl
ezl (Sl 4505 b hle den (gl (i
con Jlosyl 53,5 Cgbye o)bys wiz e e
@lse oy S aneils Jlew ($85 (V) 9ls 52
Slasil 55 Jloy Gigdnsd wul ooran

2 Intra Cranial Pressure

doddo
3,18 (glos i (gan dib by  Sasoccul
e YLy a8 fedie VY sgas aldle
g 50 (6 s L Lo 5O B TVB: v e
Sl o paaad ((TBI) jio Ssleg s (slocanl
5 e 25 5l S s e (Sosdcal
JElo Lad ol s 4 Leg i lilew jo (g0

!, Traumatic Brain Injury



lgo Cuoglio Wlgi oo a5 35 o0 oy jlow (oS
wlad Jlaae e ioldl posl g e Job o 1y
it Slgiso dlowy (nl Lawgi oud wg 0050
ols las (V1Y) oK ¢ T5lSgl . (F) ol
L sy oo dlawdl e o uaid slass oS
Lawslae 0 Cugb, g Lo ,S ouiss Jols 5l eolaul
039 V& VA Cip 4 ole,S cuiS b ye
pac 5 Olnl 3o s a4 log 3 Vb Lol @y az g L

Sl g Slolay Sl ofg 4 S asllas 04>
Slad gmals cye jo ol ool jo sl asgys
PN )AJL, sy n yols adlhas 5l Gus (g0 S
5 u.u.a.a.’ b‘d.zj)g ‘5."99 o‘) 0SS u#)‘o W
o7l SHBe aged S8 4 bag S ol ylee

.69.3

L w9y 9 dlge
a sleal GLedS lesles )8 jemme 3351
Slacl g e (>l ohy ladle i
o 3 ohlem g Jldisn e ol dexl e
Slasuin ab Al oS5 colo) Jlew S8
(S oy S g gy cde (S8l S0
sl sl )b ol (S5 4505 Ko wleudass
@Azl b ol byl (Gl S 95 sl
03¢5 dsled 9,95y olSlwd (59, 5 Hlows slRools
asls 3ase py8 0 aJlas Eo 3 J.:BVG;A.;
Ohlews Jolis anlllas 45 09,9 ol 1o 090 oo S
Cod a5 (g ldss mhaw alS L opw 4 gy
SHbe ety owd) sexlyd (SSle asgqs

3. BMI

Jy e (forias o o, S (oo i
Slop 03,5 05 5 095 wsbre el il
Jsb )2 3k sb e (V) S (oo B> | (i
syl el 8l o laslinl S (SGSG a 005
5 09,88 g e 5l S 5 3w B o
S Lomas 2l o]y b e SO 4 mle 5]
aldS LS 59,5 05 9 Silesb e el
PS5 Jold &5 o)ls By @mlE wed e
=55 3o Sl ! Jluizig pr 5515 0 Shoe 5 Lzl
DS lgn o, 5l alg) oladl s o,
st (b Ay digy 5 (65Lke) (S50 (25 >
Gllarsy S (V) ssde lso of, JLL
ol o R b rizres (S sl (Sodslgn 58
oS By b exles ased Job o anly Ul
2 bzl as Job jo Jlid g ol > Cundg
Sob e caslio pluc o WS oS el
alows 99 (V) o)l 092y (hle sl 5l
09N 9 (090 Hob 4 (olep ofy caiSgh e
bl sloygidliy b N0aSe 4 Cond S5y
@ Ailel oo dawg 90 2 g o ool o5
S () 0SS gk e 1) Slaciul JI5 (S 56k
= g5 (W) le)S lrosSsb e 5l 58
Cudle Gudu )0 orwg oolaiwl 039l a5 Cul
29 ol Qs Syse 59 2 40 5 01 ok
ol ol IS 09l g0 i8S LS A sexly
() oS e s 1) olyd A el ol alws
Sl el Coghy g LS laeanss Jols
Ot g (ol ativsn il Lo o b g Licagh,
o oly 5 My ol s> Y aslad

' Tracheobronchial
2 Lucato & et al

D o512 o e (o [ <60 ©6as rog o od M Abed |

1

oo |0 | FE 6L 6 of | gren 67(g |F|N

7A



X
)

2

.

9

*

].

5

5

2

74

D)ygo 4 505 (o0 518 (Sl s olSiws 4
oaiiS Jobs alowg S o Joo JUd 2 b gy
G e 5 Sanl Bran LSy Cugb, 5 LS
@le)S 0aiiS isb e alsg Ll ojls ¥ ldy 25T,
Loy a5 cul SOl ags oKiws 3l o3>
S92 SHBe agd Kiws oswijle als I8
Ll S s alawg cpl sl 0uls as oo
5 WS o0 )5 Gr 3P L aS el ouS 0 S
Tode 2l it So g Dl az e el ol
ol B9y 03 Gl Jlas g iSTas o5 o)l
SR eaiS 05wl gy 5 Sl oad asie
sbie Ol e 595 5 ) G oS
635 O sled 5 b 1y, 0aiiS 05l ¢ oy
oolaiwl 8,90 Oljpzs adS 0l eudais a0 YV
S glesjlilinl 4y azgs b aslllas (pl )0
el S5 i IS Lo kS
L Waosls (gslpaz 3 g anlllas Ll 45 iads

Aol Jodoe g a5 SPSS vy 3816 5 5l eolal

ools Julxi g 4 520

SIS 900 slo st (50l 4 Lo po b

Sl odel N Jgaz 50 oylhlew 50 g Sdb g
il Sl g (Slle i Cundg ¥ Jgua o

lg ol 0aiiS sl o i (slog S >

Al 5lam g 8 Cugb; g Lo)S oS ol

ol 00 00 5]

Y gz 0 Shigms,mls a3l 5l fols s

o9 Jloy s olawd  pxie &9 oy ylis
P>/ 0)

(K0l 98 clo PURITAN BENNETsg
Jby s o3 slojls LT mbi wie
S92 S Lo ailo g A aniB 4 Log 5 il
Wbl Al selST Sl )b agile sl il
Sl s o Sl gilule Ll s
Slrd widls piimle boppsmle wiils
a il anala lse ol 5l s e b olsl
a2y o3l (e s )edsn b il e
Silwdolai by, sl eolatwl b adlas Layly
PB by g Lgdos peadi 09,5 90 4 ool
Polal Ojgo 4 S5 50 ol opzme )l
055 Slp gl ol 0aS Cobye hlus 5l (So
P93 05,5 Sln i el g Wb 00 5 & sl
03 )15 4 o (2lop oly oaiST Hsb e aliws
Vo Soe 4 oo oobye filug 5l S 0 0l
Sygeo 40 daS Al 00 p )5 4 ke (sl (V) addo
i bl g Seelysgen Ll og by
0> sl @i p3gs e izres 5 Lo
ot 99455 9,5 ] o 40 457 (555 4 S
3l loosls 5l oolawl U e olaws &l
a8 Y Lo W bm 5 (SeslSo 505 oKl
0)99 0L 5l g ab 00 10 Jlew 2 sl
oiws )l lews slaosls 5l oolawl b pwais slass
aliwg anlllas ol o (A) 0l (Sl 4998
CSlo R-VENT Jow Cugb; 9 L)S cass Jols
e 2le)S oS b ye alwg 5 4S5 j9iS
ol je ,94S &SLw FISHER & POYKEL MRaoo
5 L,S oasS Jolo alewg adllas opl jo 04
Jol G 29 o) e 10 0,15 Blej yo Zusb,
Jito osh i Ay IS5 Y axksd 5 oy 4l

I Bacterofilter



@ Ol ol p90 NS 5l gy 45 09y VAT
OB 55 & o5l plsl b aS o, VAXY
Jols 09,8 o (p=2/+VY) ol 8L g lolixs
3 et Sl 1Kk 50 S g Lo )5 cusS
ol p9d NG o 5 0 YENE sl 6,101
L obel Sl 5l as 0g souw, YV 4 ol
Ol gl )3 Sl (ol (295 (5 el el

(P=21-YY) 05 ,lolias 7. 20

o‘) oS UB.]GJA W 5& ).:‘ Y LJB» )é
Cot o dy bog 3 Lo o eaiS Slawd s
el Oglaie coxlys (SOl 4905
s 93 G 310 (JLAS Jins 5 903 ] s
3529 &,l0 gre WS Slsp ol caiiS Cgbs se
ol S Qjﬁ)'—‘ iz (p=+/+T) 5 )lo
3 i sl Sl jo (g lolre OMS! ols
clas 8929 120 plsebl mhaw jo cdl>
3 e dlaws Sl uioren (P=0/+0F)
2leS oS Csbe 05,8 0 Jgl (5 KL

bt 5o sl 5 ST 500 o it Jono Bl 5 (Slen 1) ootz

D o512 o e (o [ <60 ©6as rog o od M Abed |

4 V4 \Y/#9 Y o

ARVAY Y/t YIVA Y#IAQ SN 00g sl B ad
o- Y \-IFY VoY EYPVENUIR VY g §
Y. \ YINA \Y/af ©old ol Y
VO . AVAR ARVAR owdod Ol
\4 . \IY oA | 005b sless! cao jLLS

A Y- ININg o-/f O O eS| ooy

V.- . VEAIY S \htZA Gl x>

o olaxs g oy Y Jeus

P9 SIS > Jol s 1>

P-value | o505l o,lel | P-value | 55! ol
<[aFF < [OOA \VE SRR | ale,S 00t sb e pis
5 Slass
LN <IYFA <[+ AY (AT Cusb, 5 Lo ,S oasS Jobs




X
)

2

.

9

*

].

5

5

2

A
e
3

L'_JI_JlSmZa9k_gJ_\.':gg.iJ:;Anplh

Y

o oly 00 Cgb om0 s oleg i llow jo eald Slaw Sk dslie iV Jgu

‘s)LoT sl

09,5

Caghy g LoyS owiss Jobd' | (2lo)S oisS b po
}u 2

P--/- ¥4

t=—Y/-19 YEN S £0/F YANS £ 0/ A Jsl g i

5 Slass

P=./- 08

t=—Y/a%Y A\RTAYS: N YAIYY £ F/TA p9d (5,05

P-value=-/-yv P=-/-\Y &kl pasle
t=Y/Y t=Y/#A

o e 4 |y ()l ez o el Sl
clale s aldl g gl b (S o SHlas
#) wbise GRlBl Sbd G55 50 aSTse
OSos (pizred (BLA| cwdis I (AN Y
o gl Cenglie 4o ial33l S 51 ol !
Al Cusb, g LeyS cansST Jobd alews 4y ouds
sl Cuand S iS00 ey S g 4T OT)
Cusby 5 LS eanS Jols L a5 IS PEEP
O g JeoS asdllas p3 .(Ve) wboo il
JolS eoye (glad ;3U (wyp 4 a5 o(Ver )
3 (b Gl piie p g g LS slacaiS
ood s i3 5 g0y eit b e
Jobs 00 50 (slad alidl Silo b s axslo
03,0 (5Lad x> s «ush ) g Lo )F sloonS
b ohles o a5 wias oo (IR )l oo @
Ld x> GllBl aeils ot it
o ks g Ygidll ages Ols Lad> sl (sladSs
o a3 5 Sl Gbps 095 )5 eS|
GlRl L owll ol 4 (glaiBs ayses il

3. Le Bourdelles

G Al g Sy
o e
2905 29 Gllewy el olas p (g ol oaniS
ols Hlis laadly, cunl aizls,y coxlys (S
Cagb) 5o )5 oS Job 095 ;o uiis Slaad a5
Soley olo,S eaisS Cgb e A Cand Hlo s
3,18 (g lolixe

(YY) "5y anllas b adllas ol b
aas (VA8) Todoye o J g (Yoee) TS
2 lee o]y eaiS sbye s 98 (o2
WSy ozl Sl g o5 ey
ol Gl eolatal (AN ) el Slgen
Al esye glad (alidl el Cugh; g LoyS oo
Lix ly hles 5 95800 o] S5 pz L
G o (i Blaad b orb Yigll 450
B jlen 85 .0V A) dims iolidl ]y g0 2 L
69 120 Il gl por> g i olaas wll
Hy 9 wleoe Sob SLE 09 )5 weS]
S o Jol>) slaids a5 x> Bl 506 jlern

!, Lucato
2. Campbell



035 S Vb 0050 (slad b g, g Lo )5 sossS
adllae S 0 (YY) ), Ken g 651590 (M) aisls
3 Cugby g LS casS Jols a5 wols lus
oS dlaw ol )S cusS Cebye Loanslis
5 28l als (glaids ay5ed > g 8L ol
So a5l ohler o5 aulys Ll aizes
oiws (g, colos ili8l gaus 0 YA o]l
Sas S8y wijle LB slapmes Lads gl ay9ed
AS oo ooliiwl Cugb ) g LS 0asS Jols S
oo 50 (VYY) Jg asllas B>, (F)
LGl ars ol (nle> jLid ol
ade oly ol g 09 Col olSiws adol Sladas
Lasgi ool oloul Ceglin pioren g 00,0 slad 4
Lis sl il cagb, 5 Lo eanS Jols
by b dnlio 5 J5igll 4505 5 (6l b oo
wols ioldl 1) 093 uiis olaws Hle )5 casS
AOY)
409> S by dy bog 3 Jloy &5 (590 )0
OMae s cle 4 SOl 4505 Cow g9
5 ol Gl M o g
aliwg 03 o (glasd g ool bl Cuweglae pade gl
all adlai 1y lo s Cogloy g LeyS caiss” Jolbs
bhuy SOle aged olfws ole> jLis L
4 yrio Wl oo gt ools ualidl (b L315s
G2l 5 Shyb g (S SeSles JLas il
355 sl ased hals g slaids ased w2
oo jlas e b isli8l Wlgs oo ol jo a8
Sgui on Slgadion Al allls o o], laezes
Sl ages Cod e @ Logy ol s S

3. Ranieri

' 6ok (A Conl 48,5 g b5 Slows 8L
i 90 Sl laddllas o (V448) ) SKen o
SlSe 505 (535 p Zusb; 5 Le)S easss Jobs
oS 1y ool ally Hlen VF o g5, slop> g
QST gy N0 les Jlid L ayged Cod
9 Lo,S 0aisS Jols piwamw g0 2 a5 aisl ;o Lyl
YL s oo Gl ) (gladds a8 Cugb,
L_S"Lo}f oS g.:ﬁk).c WO )‘ oolazwl L» d.’?uT
GlaiBs aygp5 aS olo ylis Leandl adl o 5las]
4y aibly (al3l oo e slabd nalde (gl 5l 090
o 5 sy kS O 5 (s folins ,5b
S ) L YLS’S% OF) o 138
oniid GOl 0,5 annlie wlie axlas
dsb o mid Slapz> 5 Sbys 95 oyl
S5 b Cagb, g LS casS Jols S5l eolaul
5 oS caiS b S pdyillasl de
aS wisls las jlo s Caghsy g Lo S ousS Jols
alwy dw 2 dslie o llen eas olaw
sole> Jlid mhau Lol g ol 0aisS b ye
5o VO a GJLO)f IRVELY t._:j.'a).c 9 'Y )‘ GJLAMS‘
Ol e gl YA § pdy Bllasil dgf L sasS Jols
OY) ol asl golidl Gl s sass Jols jo
SLed b auges Jobo jo a5 cdb e (V499) T s il
Slaws 8L ymol38l cygps oiws ol oles
&) oz Gl Sl Solel Ghles lp s
olem jlzd Ol e ile Ve B O 0,5 a8l
ol b s s 5o (g 5550 5 (g

I Pelosi
2. Totti

D o512 o e (o [ <60 ©6as rog o od M Abed |

1

oo |0 | FE 6L 6 of | gren 67(g |F|N

Yy



s 52199 0l 5 0335S Ligh 3o i 93 Sl oy

VHES/(
oS,
S) 7

\AY

5 o35 n 4o 3955 S5 BB gty al 3 sk, 5 e oanS Jols o 5l erles
L Cagb, g Lo,)S cass Jols filug 5l oSl o> oolaiwl o Cuoglin g 00,0 (glad po U loils
g g oolalul oS Cuwglio g 00,0 (glad x> sl ailS Cabye 5l Sl x> 0 g 0
N xS ol Caz @ ey Glhlewm )0 pizen 235 oolal
oaiS ook e 3l Slhemes Jolo JLad lBl sery ol Giied slacusguse alex
20 5 eolaiwl Sle S aS oy odid oald ais g, lae) (5 lew

Lo ol
dlas Qlf“-“-f.a-‘ Sl seiie olas TR Ao oyl

REFERENCES

1. Gross JL, Park GR. Humidification of inspired gases during mechanical ventilation. Minerva anestesiologica.
2012;78(4):496-502.

2. Retamal J, Castillo J, Bugedo G, Bruhn A. [Airway humidification practices in Chilean intensive care units].
Revista medica de Chile. 2012;140(11):1425-30.

3. Branson RD, Gentile MA. Is humidification always necessary during noninvasive ventilation in the hospital?
Respiratory care. 2010;55(2):209-16; discussion 16.

4. Cerpa F, Caceres D, Romero-Dapueto C, Giugliano-Jaramillo C, Perez R, Budini H, et al. Humidification on
Ventilated Patients: Heated Humidifications or Heat and Moisture Exchangers? The open respiratory medicine
journal. 2015;9:104-11.

5. Al Ashry HS, Modrykamien AM. Humidification during mechanical ventilation in the adult patient. BioMed
research international. 2014;2014:715434.

6. Lucato JJJ, Cunha T, Reis AMD, Picanco PSA, Barbosa RCC, Liberali J, et al. Ventilatory changes during the
use of heat and moisture exchangers in patients submitted to mechanical ventilation with support pressure and
adjustments in ventilation parameters to compensate for these possible changes: a self-controlled intervention
study in humans. Revista Brasileira de terapia intensiva. 2017;29(2):163-70.

7. Lellouche F, Pignataro C, Maggiore SM, Girou E, Deye N, Taille S, et al. Short-term effects of humidification
devices on respiratory pattern and arterial blood gases during noninvasive ventilation. Respiratory care.
2012;57(11):1879-86.

8. Campbell RS, Davis K, Jr., Johannigman JA, Branson RD. The effects of passive humidifier dead space on
respiratory variables in paralyzed and spontaneously breathing patients. Respiratory care. 2000;45(3):306-12.

9. Carl R Hinkson RRT MSBR, Lauri M Stephens RRT, and Steven Deem MD. The Effects of Apparatus Dead
Space on PaCO2 in Patients Receiving Lung-Protective Ventilation. Respiratory care. 2006;51:5.

10. Girault C, Breton L, Richard JC, Tamion F, Vandelet P, Aboab J, et al. Mechanical effects of airway
humidification devices in difficult to wean patients. Critical care medicine. 2003;31(5):1306-11.

11. Briassoulis G, Paraschou D, Hatzis T. Hypercapnia due to a heat and moisture exchanger. Intensive care
medicine. 2000;26(1):147.

12. Chabanne R, Perbet S, Futier E, Ben Said NA, Jaber S, Bazin JE, et al. Impact of the anesthetic conserving
device on respiratory parameters and work of breathing in critically ill patients under light sedation with
sevoflurane. Anesthesiology. 2014;121(4):808-16.

13. Iotti GA, Olivei MC, Palo A, Galbusera C, Veronesi R, Comelli A, et al. Unfavorable mechanical effects of
heat and moisture exchangers in ventilated patients. Intensive care medicine. 1997;23(4):399-405.

14. Pelosi P, Solca M, Ravagnan I, Tubiolo D, Ferrario L, Gattinoni L. Effects of heat and moisture exchangers
on minute ventilation, ventilatory drive, and work of breathing during pressure-support ventilation in acute
respiratory failure. Critical care medicine. 1996;24(7):1184-8.

15. Ranieri VM, Giuliani R, Mascia L, Grasso S, Petruzzelli V, Puntillo N, et al. Patient-ventilator interaction
during acute hypercapnia: pressure-support vs. proportional-assist ventilation. Journal of applied physiology
(Bethesda, Md : 1985). 1996;81(1):426-36.



