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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.
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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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9
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MN9N9T04 (p-value = 0.851)
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i relative risk A1N159 4 1911 (RR 0.25, 95% CI:
0.03, 2.13) ua lifitied Ay n19eda (p=0.359)

AsueuunasuFesluszauf
(Cormack-Lehane grade 1-2) WU ludaaiu 17]
IndiAeenu Aedeeaz 75.0 (30/40) lungu
Modified ramped position 4@ & fovay 775
(31/40) Tungy Ramped position (RR 0.97, 95%
CL: 0.80, 1.17) naaa 1 ifudvinaao el
auawisalunisueuiiunaeudoai
feniReasy nazaudidelumsldienss

)
usngaluniaeangu Tasngu Modified ramped

position 15080z 97.5 (39/40) Llazﬂfj:ll Ramped
position 15 0@AY 92.5 (37/40) UK 11nqu
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
MIAATIZHHAVDIN modified ramped
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Mallampati score Ay quantile regression LI/ A4
<3 1 1 1 @ [
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Sq 9 Y .
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a = -z =S o ] %
AN (95% CI: -5.0, 0.0) uadd biThisdnani
a0@ (p=0.051) YAULNAMTHIU (Q50) HATIAY
<] a
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(95% CI: -3.5, 1.1) hag N Q75 WUIUNITLNY

nauaniies 0.5 3% (95% CI: -2.0, 3.0)

] aa

9
Tasnadoent lified 1Ay n19ada (p-value >
0.05)
l <] A . =

881315701 1 quantile g9 (Q90) &4
Aungudiheildszeznainulumslane
W11 modified ramped position uarlums
ldve 3.8 3u19 (95% CL: 0.5-7.1) 88131

o v

WodAMeana (p-value = 0.024) tiatfeuny

ramped position naanndiuaie Mallampati
a ¢ v 3 9y A
score HANIAUATIZHLAAS THIAHLUI TUNN
1A8UNANIG (reversal pattern) UDILUADE N
TagN N1 modified ramped position TR REEY
< o U { 1 I~ .
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o W
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g

Tudihenldne 1de1n (quantile g3, Q90)

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
positionﬁmmf‘?uﬁuﬁﬁumﬂﬁwﬁumm
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

andsauazasilua

ANUUANAIIVDINANITANH
= dy 1 (=} 1
msanu1l wua lulinnuuanai

pglsdInyvoITzeza lums laneyy
w19 52111991 Modified ramped position i
Ramped position 1uf111887u Faana191n
519914 Y09 Hasanin tazase'” Anua
Modified ramped position ¥18aATLOLIIA1 1A
P19 od 1A LAADAARDINY Alimian Lag

an . (12) & ]
ame"" ag Kim vazamz"” Anuamaig o

o o o 1 v

THnaans 1ndiAee Y ANLANAIITEHIN
MIANYID1UNAINYTZIINT TEAVANUDIU
LATENINLIARBUNIIAANNAUANAIINY

<} o w = dyd v
Uiz ud1AYyUYeINITANEIUADNIT WU I
Mallampati score 1N15nN529107 liauaa

TEHINADINGN (p-value = 0.005) FuTuilade

12/16

[

P o (B} 1
AamsanannveInNNeInlumslansyie

g

] 9
v A K

@ Weud ludosinail 391411019

RERE)
a 7Y . .o v

IUNTIEHAIY quantile regression Fawe 1Ty
donunuidiagnienainludienldane1d
] = 1 g’/ 9 Y 4
Nenethunas (Q25-Q75) Mmideslinaans
Indideany ualugieninaueings (Q90)
Modified ramped position NAUINNT 2821901

(coefficient 3.8 741N, 95% CI: 0.5, 7.1) 08133

[

HodAnNana (p-value = 0.024)

9 F) dydy Y 1 a a
VoAUNUY ¥ 1iriulszansan

Y
UBIN %u@Qﬂﬂigﬂﬂﬂ’Nilfﬂﬂﬁluﬂ1islﬁ‘1/]ﬂellf]\1

=

Y 1 X [ ] =
@‘]J’JE]LLG]@Z?WEJ G]NENUliJ!,ﬂEJlIﬂ1§‘iWEJ\ﬂuGl,u

e

Aau 1 9 Aa o dy 1 Y ~
NUITYABUNIUIY a8l uaaadn ugilen
=) = dﬂz a .
imsonasueyumnmu 1l 1y Modified ramped

.. Y { 1 v
position 819a35 194N luimangausznaauny

1 1 =S d'
09509110 ABYOY LATNADUTEY Tuvmzh

Y v
Ramped position HUVAAND10 1HYUNANI

q



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

@15 2568;45(2):¢16902.

9 [

ADANADINUUUIAAUDY Dixon azamus'

)}

9 J v 19 o R =K Y
N uu'J'lﬂ'lﬁ‘”l]@W]'W]'Oﬂﬂ'lu\‘]ﬂ\‘liﬂiﬂﬁi'l\ﬁfl'lﬂﬂ']ﬂ

a 9y Y Yy A
Imammizvedte Tasmmzlugilediun
Banunamnvategeslumsnszoteveluiin
UINUABLUAZTNTINON
o =) \} U \
anudngvesmsasnmlanssiamalonu
% Al
anyazveayihe
=< = ) (% Aaa
wamsanyIlaNudIAynIeaatinlu
A Y1 v 9
M1351a0n 1HMIAINanN YU IANIZYDIH Y
Tagmwizmsisziiuanuenlumslanewe
' 9 Y A =
mglvaranin Tugihenaianianueings
LY U Mallampati grade II-IV REAL] Ramped
b
position LULAUALBINHULAUNI TOAATEY
nuuuImalgialumsusmsdamamaau
(15) =* dyw 1 @ o
wigleen"” MsANMIUIINLIIHAANT 03
k4
NIMuAlinNAR19ARINUTLHINNTDINGY
A0AAa0INY Lee azame'” g Semler 11az
(17) d‘ 1 1 1 ::; zﬂl
sz ANVIINIA 9 NOONUUVUILND
I [ ] J [ ] =)
yatlszasafenny 019 luuana1enue 19l
v o w A Y 1a vad o
Hedany Tasmwiziefdluiauanusiuig
A A A 1 AaA
HazNAT0INFIBNNEIND
TuvSunveelsanerviasegi wa
9
AIANEINAOAARDINUNANIINITWAIU
Y a (5) =
Aunn n1sguadi’isluniizinga® n1sd
A o A YA
suamanyanulumsenldmamumnzan 9z
FroiuaNNlasadsuazann1zunsngou
9
HONIINY N5 quantile regression RNSHIE

[

| aw y A v
L‘]J‘Llfﬂi‘c’lﬂi ﬂﬂﬂmﬂ'lWﬂ'lu’Ji]ﬁJaluVlﬂﬂﬂuﬂ’Jﬂ

ee

v o

MANANINADANNUAL

13/16

YOINAVDINFANH
ASANYUIUY single-center H#In1511

wa398' 11 199193909100 191 P3N Mallampati

~ [ 9 [ Y 1 v A o
score 1 lidugaudazlSuuda uae19dalian
ualsnaudud li'ldaruqu, n1slddes direct
laryngoscopy Tuvaen video laryngoscopy 819

[ P 1 Y] ] H
I¥naansnuanaa"™ uazuuiad106191919
TuiiganeapMIATIINY IIUDIANVUANAI
=1 <3 9 Y4 A A 7o
earantios lupnadniseanigiianiIsaid
ajiwa

[

= 2 v 3 = o

msAnluaarudIaNNdIfy

) v a o 4 9
voansiang sl szinsu ldlunis
Waruan1 §ian1eaain wansanyn
dy Y~ 1 = | d’ A 1 1 d‘ ]
Fldmualitinlalmiiondimidusdia
Faru uanistaenl¥nin1swa15a191n
o Y 1 Y A
anyuzmnIzveIfiouaazste Tugilien
Usziunnuernlunislaneyievie’le

1 9 ~ 1 =\ Y '
ANUUINATIAIIISHAINVIINGI AUNUIN

v
a

Modified ramped position ® 1NN T gza1lu
[ 1 I o { a oA
msldneseniely Wudoyadiagndliia
o R =K 9 . . Y
A2TAIHUIDN Lazn15 1% quantile regression %738
THdnlaanuuanasveswamsinu lungu
] 1 slddg! 2 d Aa 1 o @
goua13 9 laauu Fuilunuimeniiadmsy

ao o
MSIVGNNIMTUNNG I UIAA

VDIAUIUU

= <
nmsAane1luouInanITtdunyy
multicenterLﬁﬂlﬁﬂ%uTﬂﬁ’JﬂEh\uLagﬁﬂ’ﬂll

nanvaleveslszyns uazalsidseuney



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

Y32 ANTMNV0INIAG 9 110 1935907 video
= . (19) 9 v
laryngoscopy %3 Collins itagaale ~ LAAI [N
< ' 1 A @ 0o Y
MU 019N UBRI1ANNT U U] e
Y = = a A o
99U 1AZAITUMIANE UFIAUNINNDNIAIY
4 [ { 1
iWladszaunisaivazifadeninanons

v Aa A 91 Jd a
gaaulydenlemiluaaiumsaiaig

VONDITANAIUDIYFTITNNTIDY

N1FIVYHIUNITNIITUINTETTTUNT
a o 4 a
A TUNYHINNAULATIUAITHIIT U

a

a a o 4 U
ﬂiﬂﬁiih?ﬂﬂiumgﬂUmﬂﬂiiQW81U1a%UﬂM

U

1UN 035/2567 A9TUN 21 WYHINBU 2567
Y Aa
19NA1391394

1. Langeron O, Birenbaum A, Le Saché F,
Raux M. Airway management in obese
patient. Minerva Anestesiol 2014;80(3):382—

92. https://www.minervamedica.it/en/

journals/minerva-anestesiologica/

article.php?cod=R02Y2014N03A0382

2. De Jong A, Molinari N, Pouzeratte Y,
Verzilli D, Chanques G, Jung B, et al.
Difficult intubation in obese patients:
incidence, risk factors, and complications in
the operating theatre and in intensive care
units. Br J Anaesth 2015;114(2):297-306.

DOI:10.1093/bja/acu373

3. Ogunnaike BO, Jones SB, Jones DB, Provost
D, Whitten CW. Anesthetic considerations
for bariatric surgery. Anesth Analg
2002;95(6):1793-805.
DOI:10.1097/00000539-200212000-00061

4. Ezri T, Medalion B, Weisenberg M, Szmuk
P, Warters RD, Charuzi L. Increased body
mass index per se is not a predictor of
difficult laryngoscopy. Can J Anaesth
2003;50(2):179-83.
DOI:10.1007/BF03017853

v o
5. lwmanug. mswangluuoms
auagthenas lasveszuanuianlu
Y v &} 1 a o ~
NoINnWY gUOUMINEIAITYRY
T5anen1Na%e9il. Foginsans

2560;37(2):49-58. https://thaidj.org/

index.php/CMJ/article/view/7339

6. Barash PG, Cullen BF, Stoelting RK,
Cahalan MK, Stock MC, Ortega R, et al.
[editor]. Clinical anesthesia. 8" ed.
Philadelphia, PA : Wolters Kluwer, 2017.

7. Park SH, Park HP, Joen YT, Hwang JW,
Kim JH, Bahk JH. A comparison of direct
laryngoscopic views depending on pillow
height. J Anesth 2010;24(4):526-30.

DOI:10.1007/s00540-010-0962-x

14/16


https://www.minervamedica.it/en/%20journals/minerva-anestesiologica/%20article.php?cod=R02Y2014N03A0382
https://www.minervamedica.it/en/%20journals/minerva-anestesiologica/%20article.php?cod=R02Y2014N03A0382
https://www.minervamedica.it/en/%20journals/minerva-anestesiologica/%20article.php?cod=R02Y2014N03A0382
https://doi.org/10.1097/00000539-200212000-00061
https://doi.org/10.1007/bf03017853
https://thaidj.org/%20index.php/CMJ/article/view/7339
https://thaidj.org/%20index.php/CMJ/article/view/7339
https://doi.org/10.1007/s00540-010-0962-x

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

@15 2568;45(2):¢16902.

8. Rao SL, Kunselman AR, Schuler HG,
DesHarnais S. Laryngoscopy and tracheal
intubation in the head-elevated position in
obese patients: a randomized, controlled,
Equivalence Trial. Anesth Analg
2008;107(6):1912-8.

DOI:10.1213/ane.0b013e31818556ed

9. Greenland KB, Edwards MJ, Hutton NJ.

External auditory meatus-sternal notch

relationship in adults in the sniffing position:

a magnetic resonance imaging study. Br J
Anaesth 2010;104(2):268-9.

DOI:10.1093/bja/aep390

10.Hasanin A, Tarek H, Mostafa MMA, Arafa

A, Safina AG, Elsherbiny MH, et al.

Modified-ramped position: a new position for

intubation of obese females: a randomized
controlled pilot study. BMC Anesthesiol

2020;20(1):151. DOI:10.1186/s12871-020-

01070-2

11. Alimian M, Zaman B, Seyed Siamdoust SA,

Nikoubakht N, Rounasi R. Comparison of

RAMP and new modified RAMP positioning

in laryngoscopic view during intubation in
patients with morbid obesity: a randomized
clinical trial. Anesthesiol Pain Med
2021;11(3):e114508.
DOI:10.5812/aapm.114508

12.Kim H, Chang JE, Won D, Lee JM, Kim TK,

Kim MJ, et al. Effect of head and neck

positions on tracheal intubation using a

15/16

McGRATH MAC video laryngoscope: A
randomised, prospective study. Eur J
Anaesthesiol 2023;40(8):560-7.
DOI:10.1097/EJA.0000000000001838

13.Krage R, van Rijn C, van Groeningen D,

Loer SA, Schwarte LA, Schober P. Cormack-
Lehane classification revisited. Br J Anaesth

2010;105(2):220-7. DOI:10.1093/bja/aeq136

14.Dixon BJ, Dixon JB, Carden JR. Burn AJ,

Schachter LM, Playfair JM, et al.
Preoxygenation is more effective in the 25
degrees head-up position than in the supine
position in severely obese patients: a
randomized controlled study. Anesthesiology
2005;102(6): 1110-5.

DOI:10.1097/00000542-200506000-00009

15.Bohringer C, Duca J, Liu H. A Synopsis of

Contemporary Anesthesia Airway
Management. Transl Perioper Pain Med

2019;6(1):5-16. PMCID:PMC6785195

16.Lee JH, Jung HC, Shim JH, Lee C.

Comparison of the rate of successful
endotracheal intubation between the
"sniffing" and "ramped" positions in patients
with an expected difficult intubation: a
prospective randomized study. Korean J
Anesthesiol 2015;68(2):116-21.

DOI:10.4097/kjae.2015.68.2.116



https://doi.org/10.1213/ane.0b013e31818556ed
https://doi.org/10.1093/bja/aep390
https://doi.org/10.1186/s12871-020-01070-2
https://doi.org/10.1186/s12871-020-01070-2
https://doi.org/10.5812/aapm.114508
https://doi.org/10.1093/bja/aeq136
https://pmc.ncbi.nlm.nih.gov/articles/PMC6785195/
https://doi.org/10.4097/kjae.2015.68.2.116

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

17. Semler MW, Janz DR, Lentz RJ, Matthews
DT, Norman BC, Assad TR, et al.
Randomized Trial of Apneic Oxygenation
during Endotracheal Intubation of the
Critically Ill. Am J Respir Crit Care Med
2016;193(3):273-80.

DOI:10.1164/rccm.201507-12940C

18.Goh ZJ, Ang A, Ang SN, See S, Zhang J,

Venkatesan K, et al. Videolaryngoscopy vs.

direct laryngoscopy in class 2 and 3 obesity:

16/16

a systematic review, meta-analysis and trial
sequential analysis of randomised controlled
trials. Anaesthesia 2025;80(6):684-93.

DOI:10.1111/anae.16578

19.Collins JS, Lemmens HJ, Brodsky JB,
Brock-Utne JG, Levitan RM. Laryngoscopy
and morbid obesity: a comparison of the
"sniff" and "ramped" positions. Obes Surg
2004;14(9):1171-5.
DOI:10.1381/0960892042386869



https://doi.org/10.1381/0960892042386869

