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Modified-ramped position versus ramped position for time to intubation in obese patients undergoing general anesthesia. Chai Med J 2025;45(2):¢16902.

Modified-ramped position versus ramped position for time to intubation in obese

patients undergoing general anesthesia
Kittima Khonchan, M.D."
Suchada Pongkaulao, B.N.S.” Wanida Leelathanarerk, BN.S."”
Abstract

Obese patients are at high risk for complications during tracheal intubation due to altered anatomy.
Proper positioning is therefore crucial for successful and safe intubation. This study aimed to compare the
effectiveness of the modified ramped position versus the ramped position for tracheal intubation in obese
patients. This was a quasi experimental study involving 80 obese patients (BMI =30 kg/mz) scheduled for
elective surgery under general anesthesia at Chaiyaphum Hospital between November 2024 and March
2025. Patients were randomly allocated into the modified ramped position group and the ramped position
group (40 patients per group). The primary outcome was the intubation time. Data were analyzed using the
Mann-Whitney U test, Chi-square test, Fisher's exact test and Quantile regression.

The median intubation time was 29.0 seconds (IQR: 25.0-34.3) in the Modified Ramped position
group and 30.0 seconds (IQR: 23.0-35.3) in the Ramped position group, showing no significant difference
(p-value = 0.851). Secondary outcomes (mask ventilation, Good laryngeal view, First attempt success,
Complications) were all similar between the two groups. However, a quantile regression analysis, adjusted
for the Mallampati score, revealed that in patients with high difficulty (Q90), the Modified Ramped position
significantly increased the intubation time by 3.8 seconds (95% CI: 0.5, 7.1) compared to the Ramped
position (p-value = 0.024). No difference was found in patients with easy to moderate intubation difficulty
(Q25-Q75).

Both the modified ramped position and the ramped position demonstrated similar overall
effectiveness in obese patients. However, the choice of position should consider the specific characteristics
of individual patients, especially the pre-operative assessment of intubation difficulty. In patients anticipated
to have high difficulty, the traditional Ramped position may be more suitable than the modified ramped

position.

Keyword : obesity, tracheal intubation, ramped position, modified-ramped position

"Medical Doctor Professional level, Department of Anesthesiology Chaiyaphum Hospital
“Professional Nurse, Senior Level, Department of Nurse Anesthesia Chaiyaphum Hospital

'Corresponding author: Kittima Khonchan, E-mail: doctorkit@hotmail.com

2/16 Submission: 3 September 2025

Publication: 25 November 2025




szoznamsldnosoniolalum Modified-ramped position 13 suifiouit Ramped position Tuaudmiinrdauas 185umssziunnuddauuum . Fogiine

@15 2568;45(2):¢16902.

anuiwnuazanumagvesifym

(] [ I g’/ o
M3 lanerierieludluduneudidgy
Tumssziuanuianuuunll Taemwizlu
FVAL Y t& = d' 1 (]
Ailedrudelianudeagenen1nzns ldne
¥rev1elaende 3 mulseuduauna ll"?
4 - 4 -

10991 in 1Tl asunlainianiedninves
a a 2’4 I dy A
mafuriels 919 Aedu A1UAN LB IBL
ADuN uazANAalnAluNITIALUIVUDY
maaumiela i ldnaanueinaiuinluns

< 1 ~ A 1
yeHUnNaoudeazmyszeznar lunsla
[ ] L [ 1 dy
N9¥9%18 19 AEMTal lane¥ievielaenil
=1 ] L] ] 9
nuenans liausa laneyrerieladiinig
naoaay ldedradreaenis lunainmunz ay

A 9 ax ) Aa o

W3082075010331U Taena 1 danea1nns
<3 1 (Y

youriunasudes lusay (Cormack-Lehane

grade = 3) #3011 111A Y 10 1T Fe010

dawansznuiionsaehilie 15y n1zu1a
a o Y Aa o A 9

pondau Nz luduratinIznIongaaY

a

= A
N5 VVBININANYIETY HaziiuAIIY
ideeaomidesialudiiedinge ™
E4
= o

9 1A QA Y Y
Azunsngeumrarilanuiuiungisdes
Yo ' ys A v o
lasunisquasgralndsaiieIdlaonne

U51A0nduns1enadin”
J @ 1 U
nnaommsnszaulan wunnzld

T ] a é! Y
1/]’6]6]5’38]1418151]ﬂ?ﬂ!ﬂﬂﬂluﬂigh1miﬁ)ﬂﬁ$ 5-10

yoamsszduanuianinall? ludszmalne

9 A

ufazda g udoyandanu uaInI1e9u

] U

VBINTUBUN AL T 1NN UFDAUWIFIANU I

9 Y A 2 ] 1 A
LLH?IHN%@QI?ﬂ@?u&WN‘UH@fﬂ\‘]ﬁ'ﬂ!u@ﬂ

3/16

A

TagtanizlunianziIuooniRearile

2

doandeInUToyaveslsane1uIagoniin

(2

1o Y Y] A Y o '
WTJ’H°'l]TL!"J‘L!ﬁﬂ?ﬂiiﬂﬁnu‘ﬂmﬂiﬂﬂ’liﬂ1 f

A
Yo o Y= o 4 2
wazlasumsszivanuianuuun limuau
@oiiiea 910 1,089 18 luilavilszuna 2564
IS
1w 1,225 518113 2565 nag 1,334 518103
2566 Tuilagiiunsianilanesronelanly
m life Sniffing position Iﬂﬂﬂﬂﬁ?g’ﬂ 35 93fN
9 A Y [
HAZHRIUKT 15 03¢ e 1N 133UV

1 1 =S ) =) 4 (6_7)
1049110 Ao uaxﬂammﬂqagﬂluummmﬂu

uad 11 5RY288U 11 Ramped position 339529

14 sternal notch 0 g luszauifeanugy gn

U

]

& 519150

nugiiwagldnuedaunivale

a1 Gananudetine luaugenuen1sia

muazms WieniuauelumsUfua®
INMSANYIUDI Ahmed Hasanin 118

3101519 U UIRNIL (Hasanin

ADlY
pillow) 1AN1N15 9121 Modified ramp position
¥reldmssanilanesiemelaluaudruiin
v e A 2
IdazainstaEi189vu ¥reanszezinarluns
ldvorirevmi1ol Hazaan1IzunIndouLilo
o a 1 <3
Meuny Ramped position HUUIAN 9614 13nA
v = = d‘ % % a
galutimsanyindanululsamerviagegil
d' % 1 d’ 1 1] 1]
menumiwizanlumslanesieielalu
Y1 1 dy = a v =
Hihenquil msfAnyIdefisumeuszezan
s lanewrenieleszna19n1 Modified-ramp
11 Ramped position 390A1 1A 1A 061984
A 9 [ a [ L4 ]
oA Nrang s InyauayunIs
WaNaIgIunslQuia tuanudasans

HAZAANIZUNT NFOUIINAT TadnesIevine 1

TudiheTsndu



Modified-ramped position versus ramped position for time to intubation in obese patients undergoing general anesthesia. Chai Med J 2025;45(2):¢16902.

LY J au
'Jﬂi;l‘lj‘i$ﬁﬂﬂ°lli’)\‘lﬂ1‘§'3‘i]fl

1. enfSsuieuszeznarlumsla
] ' Yo < 1 [ 1
Tlﬂ%?ﬂﬂTﬂolﬁ]hlﬂﬁ"lLifl FENUINNIIIANIULUY
Modified ramp position 8& Ramped position Tu
9 1 v A Y o Vv v o
Ej‘]J'JfJ’E)'J‘L!TIL"U”I'i‘]JﬂTiWTG]ﬂ@'JEJﬂTiigﬂ‘ﬂ

a

YR @ A @
anujanuuuna T Tsaneninadogi
d’ =) =1 1
2 esSeumNeunssUINMTEIY
%1819 (mask ventilation) 5zez1a11un1s
<3 [
UOUNUNADUTEI AUNINVDIYNUNDINTT
< [
NOUAUNADIUT Y (Laryngoscopic view) Lt g
Y ~ a 49! [} '
NNIZUNTNFOUNDIVUNAVUIINNIT b NDFIY
$ o
wiela lunvaeads
a U d
HeNUANN

4

zazrrarlumslaneviavirelala

'
[

Y
#1059 M09 5282121 VANLALTUTY
= ~ [ o 3 = A o
laryngoscope AU laned T axatudu
Y
Taen15131n9ue3an319 capnography ATILTN
VUIATEIIA
C% Jd
auin1sain1syIemelosn (difficult
. . =2 Y [ 49!
mask ventilation) 11803 15 1FUSIAUNINVL
Tumsaenelansodoals oral airway ¥20
v A d a .
gUANIsSalNn15LA A difficult
= d' ] 1
laryngoscopy N899 15N lia1u1sald
Ll o d
laryngoscope 141 1w ngte 1 Tagsuilude
a1 vl
& r =
szazaarlunisueuiunae s
= d'@ o 3’; v A [
MU10D9 52821001590 DALALTUTY

= A [~ J a
laryngoscope 3UNINIAINUDUNUNADILT Y

4/16

YNNOINTNOUT UNADUTHI NINBDY
o 4
N1331UUNAININY A Cormack-Lehane
IS @ @ <
classification 111 4 SEAUMUTEAUMINBUAY

Tassadenanadod
= AadAa
IZIUSVIBTIVE

stluuumsIde
A15398NINAA0 (Quasi experimental

91 Y A 9 o Vo Y
Study)Glu@ﬂ’lﬂf)')uﬂmﬂi‘ﬂﬂTﬁFﬂ@]ﬂﬂ’lﬂfﬂi

a

Y Y= ) ~ o
ﬁgﬂ‘ﬂﬂ'ﬂﬂgﬁﬂLL‘]J‘]JTI'Jul‘]JVII'§\1WEJT]J"IaGHEJﬂ3J

u

sz nsuazngudieas
UszannsnAnminedilae Tsndauin

o ) Y y= o
ﬁ‘]JﬂﬁNW]ﬂ@138ﬂ155$ﬂﬂﬂ31h§ﬁﬂlmﬂﬂ’ﬂﬂ

U (%

@ a ' I U {
luTsawenunadegil nquatediaiugilenil
Y
91y 18 Vau'l Taraxiiuranie (Body Mass
Index, BMI) 8g32%714 30-50 N 1an3uson13 1

AT LAZUADIUZNNMININAINNTIATZAL

= 4

VDIANIANITUUUNNIDINT N U (American

L]

Society of Anesthesiologists physical status

classification) ® gnse

L1l

AU I w50 II laghilae

9 Y o ] v A 9 L 1

oI5 UNISHIAaNARY lane¥lreniele
Y @ 9= v o

fnfﬂ@]ﬂ"liigﬂllﬂ'ﬂmgﬁﬂuﬂﬂ‘ﬂ?@'lﬁl

YN v o Jd o o A
@'Ji]ﬂﬂWﬂuﬂLﬂﬂ!“ﬂﬂﬂ@ﬂﬂﬁWﬁiUNﬂﬂﬂ

A\

AA v

AN NHAULNIINIEINIAVDINIILAY

wislanerm i lanesieriela lden 1aun
[P=1 ~ Id a ~

Tuiitu Suwaitluusnune Hifywinszgnae
A 1 A a9y a a

M350198A0 lUga N30l UDTIUNIILAY

dyw [ Y d’d d'
nele u@ﬂﬁ]’lﬂuﬂﬁ‘ﬂﬂﬂ@ﬂ@ﬂ'JfJVlll‘ﬂ'ﬂiJlﬁfN



szoznamsldnosoniolalum Modified-ramped position 13 suifiouit Ramped position Tuaudmiinrdauas 185umssziunnuddauuum . Fogiine

@15 2568;45(2):¢16902.

9 ]

aenisdiane1nts wu giledrldgadu

4
o

3]
Y A 1
?J@ﬂ’JEJ‘V]QﬂuNﬂﬁ)TVﬂﬁlliJﬂillGHNS%EJ%L’JEH

MIUINIUIANGNAI0819 190030
= o I Y 1 = [ 1 d'
nnmsanyisedlugienquiaedIny ngun
ANV Ramped position H5zezira1lung
[ [ o < 4 a
lanesronrelad5anae 43 Ju1n
(S.D.£16.3) mmz‘ﬁﬂ@:n Modified-ramp position
= tﬁ' a =
N328217011R4a0 33.5 7119 (S.D.£16.8) 1ag
MuuanInageuTouNeuANReTZHIN
GIRN] ﬂi;j: 4 (two-sample comparison of means)
LU one-sided test A28 0 = 0.05 11AZ B = 0.8
HAZIATITIUTLHINAGUINIAY 1:1
nnmsfaldvuanguaieei
Y Y )
NAUAT 39 518 SINNITY 78 518 1HONII1TDN
A8 019N MaUIINN1TANY (dropouts)
Y] =< A o ' <
fouaz svuNNIUIAAI0d191TU 80 518
] Id 1 ~ Yo [ ]
piufunqunaassi lasunistaniuuy
Modified-ramp position 311U 40 518 LALAGY
a1uau1d5Un133AN LD Ramped position

1UIU 40 519

AadA o a a v
AIBAUHUNTIVY
= v I a ]
munseuyie uazmsissidiunow
N1snNAaed
Wavainldsunisoydaain
a Ao Y Yy Aa
AULNIIUNITIIETITUNITIVEUAD H1)reNd
A ' [ A Yo
AaduiannayinITAaaen lasunIs
a = Aa o a Y 9
95 1U1831002198AVYDINITIVIMALITY 141

SAUMIANYINBUTUMIGADEIDE 1 TU 11D

5/16

Y 9
Hiheanaudisiulasanisuazasuinly
lendIsHAfInNEusauIdl §ilevy 145D
A a Y = Y
mMylsziiumuaunieloasausnnvefiloe

a o =

Tasddyanweiuia TuTurIdaaziings
a a % = ?z‘.l A A o
‘1.]53&111“/]']\1Lﬂu'ﬂ’lﬂi%"ﬁ’l@ﬂﬂiﬂlWﬂfJL!fJ‘L!
auantiavesdie Taslsziiunzuuuy
] 1 1 d o
Mallampati5383W1Q§$W310@]@N1W598ﬂﬂﬂ
13 (thyromental distance) 52821581110
(mouth opening) HazAIINAINITD IUNIS
A .. & 9
iAo U 111v99A0 (neck motility) 91NUURF e
vzlasunislvien omeprazole 40 mg g
metoclopramide 10 mg NviaoALABARINOU
Y] Y= A A a
N1TTEIUANUFAN 30 UIN IWDAAAITULTYN

S
v o

HazANMUTULTIEINIEd1angead1lon
A = A o YR PR Yo
Wedwnasumssziuanuidn dihesslasy
a [ = 1 1 d‘ 9 1
msaamudyIuTneseaoiios 1dun A
gulania aauldfiiils sasinmsiduaes
Y] 9 9 a Qy
e tazanududuvetoonFulaiein
T T W 1 =) Y
nisgunguiaeenanazmsintadoya
™ A @ = ~ 9
vasndanudyaiudnisouioo
Y Y 1 9 1 an
uda ghevzgnguidingunaneslaeisnis
~ VoA = Y ] A 9
Wavesguiniinliarmih Fevzuidilesh

gNaUNAADITIUIU 40 318 LATNGUAIVAN
° ' A VAN Yo )

$1U9U 40 518 NquUNABEIRENUN IAT UM IR
mlanesionialouuy Modified-ramp position
A20M3 [FnupURNIE FIUNGUAILANADNAY
A1ASUN1IIAN 1LV Ramped position A1Y

9

wasglnd msdneildsduuunsinila
oYUV UNIUAGT (single-blind study) Ta o

Y 1 1 (% 1 1
Aiaevz lunsiunauesgniaeglungula



Modified-ramped position versus ramped position for time to intubation in obese patients undergoing general anesthesia. Chai Med J 2025;45(2):¢16902.

uAI A AYNe1UIaRIINADNI59ENT VIS
tanngielasy
%4 Y= T
nszuIumsszivanuianuazmsla
T T
neveniela
1 A ] Y= Y
AouTNMITEiuANNIan Ailleay
Y o = a 1 Y
l1dsunisiaSoueendiaualavnini
. Y 2 Y 9 9
(preoxygenation) AIYDDNFLIUANVIUINUIUIT DY
o a 1 A g
a2 100 51015 1va 6 ansaeui (uar s
Y v
IR 91T UG YATHIdaUA1881 propofol
YUIA 152 Haansuaonlansy, o1
succinylcholine ¥i1@ 1-1.5 Haansuaon lansu
11azen fentanyl ¥u1a 1 lulasnsusen lansy
A Y o a Y av =~ ]
Wekthenavatinuad IdyQne1uiaszyie
Y ama ' Y
m1e1902875 TUIaNHIUKIININ (bag-mask
. . < a =
ventilation) 1111381 60-90 UM
nslaneylrenieladniunislae

a o ~

Ax G4 o
9 ANV 2 AU NUYsTaumMsalnsinau

g 9

= 9 ] 4

110071 51 lenesrenielavuiaiwes 7.0-7.5

) [ Y =) 4 o @ A
dmsugihengauaziues 7.5-8.0 Mmiugille
¥18 Tasldnaoiaeanaoudeslaeniariia

. J Y 1a wva =
Macintosh Y1191U93 3 {1 R1iAaIuazfunn
[~ 1 = 4
YUUDINITUDUHAUNADIUTHIATULN U N
g ady
Cormack-Lehane classification 14 11! NIUN ul b\
a 4

NALAZNANTEANATADYA (cricoid pressure) 1N

1 <3 1 L 1
Tummnsoneuiunasudesldaauludie
ﬁagﬂuvh Modified-ramp position veSulaou

Y v
TasondswzywnuanIiogluni Ramped
position

o o 1 0o
vadlanerrevieladusa

[

Y 9y
{BREREAS

4 o s I
inseeian1sueulaoenlaud (capnography)

6/16

o

dududriusveaneegluriasaanodi
Y

A

= 1A 9 Y =2
9NADY INBEANDITIUTDUAIVLAIHNDUDDN
dmfuinaeinisooudilieeen1nn13ite
laun Tiawisalavesienielelddrenaes
d04na0Teq Ineasa(direct laryngoscopy) 1N
[ 1 ' Y9 ada
3059 luansosenelslanieisiugeay
' 1] Y o Y P
Aunnn uazgiresuiludedlaslunszan
1 1 = a Aad .
A99Na0UToIFUAIA 10 (video laryngoscopy)
¥elumslanesierigly
ad
IEn1Inaaes
! A - 4
IOUBUVUIAGINIAALAZAAIAT DY
a [ = = 9 Y a o =
AnudyIaFNEoUTeeNd) Ty NI
[ 1 Y 1 [ dy
vaamiienungu aall
AquNAADY: 9L YNUINVOUIANIE
o 2 o '
d15931) (Hasanin pillow)” 813090 HEIAE
) Y
Tvavesdie ive1n Inavesdileoniu aiu
=S 49! 1 a o
AsyzIzgnurauIuLINNInd danansly
Figure 1 NOUdZIGNNTZUIUMITZIUANNS TN
NgUAIVUAN: I YNer1auaHIe
o 9 LY~ H) Aa
wihiazeaiuiusugusesnasyzias
lviavoadilre 1ol sternal notch oglusze

[

2 & o 9 Hq 9 4 g9 X
@enugy Fesuauimnldazanvsedoedu
49! 1o [ 9 1 1 [

Yuegnuanvazvodihouaazau auaasly
Figure 1 01971 1% {1 10d09vdudronfsue

4 A I Y1 A
UaYANIN LW’E]GLWUI,QVHVILWJJ"W?{‘JJ



szoznamsldnosoniolalum Modified-ramped position 13 suifiouit Ramped position Tuaudmiinrdauas 185umssziunnuddauuum . Fogiine

@15 2568;45(2):¢16902.

Figure 1: Experimental Methods in Each Group
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Grade I1 1figa¥ 0o 40.0 TuvaIzingy Ramped
position 3 Grade I (37.5%) a2 Grade III
(22.5%) 3J1ﬂﬂ’j1ﬂfj3J Modified ramped position

AA A 9 o w
NUINBITIAL 27.5 LIAg 2.5 a1l

Table 1: Baseline characteristics

v Y

115N52918U09 Mallampati score Nl | augall
Y I 1 = [

waaa Iy NaeInguilszaunNeInlums

lavesirerielanuanaiany ¥9019aI8anD

HAANEMIANE aanaadly Table 1

Modified ramped position

Ramped position

Characteristic (n=40) (n=40) p-value
n % n %
Sex 0.439
Female 28 70.0 32 80.0
Male 12 30.0 8 20.0
Age (years), Median (IQR) 53 (39-60) 58 (43-62) 0.626
Weight (kgs.), mean (+S.D.) 823 499 822 +£13.7 0.977
Height (cm), mean = S.D. 159.6 7.6 1589 £7.4 0.656
BMI (kg/m’), Median (IQR) 313 (31.2-32.8) 31.5 (30.4-33.5) 0.815
ASA class 0.797
Class IT 29 725 31 775
Class III 11 275 9 225
Mallampati score 0.005
- Grade I 11 275 15 375
- Grade 11 28 70.0 16 40.0
- Grade III 1 25 9 225
Comorbidity
DM 12 30.0 7 175 0.293
Hypertension 19 475 17 425 0.822
Snoring 34 85.0 30 75.0 0.402

tnar1lunislanesireviiel

Y]

Y a2 [ 1 [
segulnainesnuszrINaeIngy lag

a9

s 1
ua

N QU Modified ramped position 1413281 29.0

q

a =

AU1N (IQR: 25.0-34.3) Ay NN Ramped

position 141381 30.0 311 (IQR: 23.0-35.3) A3
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IndiAeenu Aedeeaz 75.0 (30/40) lungu
Modified ramped position 4@ & fovay 775
(31/40) Tungy Ramped position (RR 0.97, 95%
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)
usngaluniaeangu Tasngu Modified ramped

position 15080z 97.5 (39/40) Llazﬂfj:ll Ramped
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Modified ramped position & neasanuduia

genIuantion (RR 1.05, 95% CI: 0.96, 1.16) g
Tinwuanuuanavedelvodingynieana
(p-value = 0.615)

AITUNTNFOU 1BU N1ITAIINAY
Ta#inge3eni1an13 1dne (SBP >140 mmHg)
wuludaduiilndifestusznideangy fie
$o0az 30.0 (12/40) lungu Modified ramped
position wazfouay 27.5 (11/40) Gluﬂﬁjll Ramped
position (RR 1.09, 95% CI: 0.55-2.18, p=1.000,
Chi-square test) uarasliifiuimihsaesiiany
Janaselndidestunas lifuanudesse

MINANNNANIARAGITENINNHADNS

aaranaly Table 2

Table 2: Outcomes. Data are presented as mean (standard deviation), median (quartiles), and frequency (%)

Modified
Ramped position
ramped Effect size measure
Outcome (n=40) p-value
position (n = 40) (95% CI)
n % n %
Primary outcome
Intubation time, 29.0 (25.0-343) 30.0 (23.0-353)  Hodges-Lehmann=  0.851*
Median (IQR), (seconds) 0.00(-4.00, 4.00)
Secondary outcome
Difficult mask ventilation, n (%) 1 25 4 100 RR 0.25(0.03,2.13)  0.359**
Good laryngeal view (1-2), n (%) 30 75.0 31 775 RR 0.97 (0.80, 1.17)  1.000%%**
First attempt success, n (%) 39 975 37 925 RR 1.05(0.96, 1.16)  0.615**
Complications (Hypertension), n (%) 12 30.0 11 275 RR 1.09 (0.55,2.18)  1.000%%**

* Mann-Whitney U test ** Fisher’s exact test

*#% Chi-square test
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a 4 1
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Table 3: Analysis of Intubation Time by Quantile, Adjusted for Mallampati Score

Quantile Coefficient 95% CI p-value Interpretation
Q25 -2.5 (-5.0,0.0) 0.051 Non-significant
Q50 -1.2 (-3.5,1.1) 0.298 Non-significant
Q75 0.5 (-2.0,3.0) 0.687 Non-significant
Q90 3.8 (0.5,7.1) 0.024 Significant*®

MINATIEH quantile regression (Figure
2) e aalfiviuda heterogeneous treatment effect
YD IN1 modified ramped position } Noyunu
ramped position 1N15NTLWVBITEEZIA U
n1slane 17] percentile 171 90 modified ramped
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52821901 UM5 1ane 3.8 IUIN (95% CI: 0.5,

Ao o o

7.1) 081901 ad 1A%y (p-value = 0.024) 130

= ~ o . o o
158N UNY ramped position HA491n1 5V
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Quantile Regression Analysis
Effect of Position on Intubation Time (Adjusted for Mallampati)
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Figure 2: Quantile regression coefficient across the distribution of intubation time, adjusted for the influence of the

Mallampati score
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