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PREDICTIVE FACTORS OF SEVERE RESPIRATORY ACIDOSIS IN PATIENTS
RECEIVING HIGH-FLOW NASAL OXYGEN DURING APNEA IN ENDOSCOPIC
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SUMMARY

Objective: To evaluate predictive factors of severe respiratory acidosis in patients receiving high-
flow nasal oxygen during apnea in endoscopic vocal cord surgery.

Subject and method: From October 2022 to December 2025, a prospective descriptive study was
conducted at 108 Military Central Hospital. A total of 130 patients aged 25-77 years undergoing
endoscopic vocal cord surgery were enrolled. All patients received high-flow nasal oxygen (HFNC)
at a flow rate of 40-70 L/min, intravenous general anesthesia, complete neuromuscular blockade,
and no mechanical ventilation during surgery. Demographic characteristics, airway assessment,
apnea duration, and arterial blood gas parameters were recorded. Univariate and multivariate
logistic regression analyses were performed to identify predictive factors of severe respiratory
acidosis at the end of surgery.

Results: Atthe end of surgery, 7 patients (5.4%) developed severe acute respiratory acidosis beyond
the predefined threshold. In univariate analysis, apnea duration and Mallampati classification were
identified as predictive factors for severe respiratory acidosis. However, in multivariate logistic
regression analysis, apnea duration was the only independent predictive factor. Each additional
minute of apnea increased the risk of severe respiratory acidosis at the end of surgery by 30.6%.

Conclusion: Apneadurationisthe sole independent predictive factor of severe respiratory acidosis
in patients receiving high-flow nasal oxygen during apnea in endoscopic vocal cord surgery.
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TOM TAT
Muc tiéu: Muc dich déanh gia cac yéu td tién lugng toan hé hap vugt ngudng & bénh nhan st dung
oxy luu luong cao khi ngirng thé trong phau thuat noi soi day thanh.

D4i twgng va phuong phap: T thang 10 nam 2022 dén thang 12 ndm 2025 tai Bénh vién trung uong
quan ddi 108, 130 bénh nhan (BN) tir 25-77 tudi cé chi dinh phau thuat ndi soi day thanh dugc cung
cép oxy luu lugng cao qua mii (HFNC) dong 40-70 lit/phut. Trong qua trinh cung cép oxy luu lu'gng cao,
bé&nh nhan dugc gy mé dudng tinh mach, gian co hoan toan va ma khéng théng khi trong phau thuat.

K&t qua: Tai thoi diém két thic phiu thuat cé 7 bénh nhan (5,4%) xuat hién tinh trang toan hé hap
cap vugt ngudng. Thai gian nglrng thd va phan loai Malampati la yéu té tién lugng tinh trang toan ho
ha&p cap vugt ngudng tai thdi diém két thic phau thuat khi dua vao hodi quy don bién. Tuy nhién khi
duwa vao mo hinh hoi quy da bién, thdi gian ngirng thd la yéu to tién lwgng duy nhét tinh trang toan
hoé hap cap vugt ngudng tai thai diém két thic phau thuat. Méi 1 phat ngling thé tdng nguy co toan
hoé hap cap vugt ngudng tai thdi diém két thuc phau thuat thém 30,6%.

K&t luan: Thai gian ngirng thd la yéu té tién lwgng duy nhét tinh trang toan hé hap cép vugt ngudng

tai thoii diém két thic phau thuat khi phan tich hdi quy da bién.

Ttr khéa: oxy lwu lugng cao, ngirng thd, toan hé hap vugt ngudng.

1. DAT VAN DE

Céac phau thuat & day thanh dién ra trén dudng thd nén
trudng phau thuat thudng hep va kho khan [1]. Kiém soat
dugdc dudng thd an toan déng thdi dam bao phau trudng
rong rai cho phau thuat (a van dé dat ra can nghién clu.
Phuong phap cung cép oxy luu lugng cao khéng can dat
ong ndi khi quan, khéng théng khi, bénh nhan ngirng thg
hoan toan va oxy dugc cung cép qua hé théng oxy luu
lwgng cao tir 40 - 70 lit/phat gidp trudng phau thuat hoan
toan rong rai, thuan lgi cho phau thuat vién thao tac ky
thuét [2, 3]. Tuy nhién nhugc diém cua phuong phap nay
la tinh trang toan hé hap cdp do tang CO, mau cao. Van dé
dét ra la cac yéu td nao lién quan va tién lugng toan hé hap
cép vugdt ngudng nhu thé nao & bénh nhéan sir dung oxy luu
lwong cao khi ngirng thd trong phau thuat ndi soi day thanh.

Xuat phat tir van dé trén, nghién cltu nhdm muc tiéu danh
gia cac yéu t6 tién lugng toan ho hap vugt ngudng & bénh
nhan st dung oxy luu lwgng cao khi ngirng thd trong phau
thuat ndi soi day thanh.

2. POI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. Péi twgng

130 BN c6 chi dinh phau thuat noi soi day thanh tai khoa
Gay mé Hoi strc Bénh vién TWQD 108, bénh nhan = 18

*Téc gia lien hé

tudi, phan loai ASA 1, Il (theo phan loai clia Hiép hdi Gay
mé Hoa Ky- American Society of Anesthesiologists),
Mallampati I, BMI < 30 kg/m2. Thdi gian tu thang 10 nam
2022 dén thang 12 nam 2025.

2.2. Phuwong phap
2.2.1. Thiét k&€ nghién ciu

Tién cltu, can thiép ldm sang, mo ta cit ngang. BN du tiéu
chuan dugc b8c tham ngau nhién: nhém 1 s dung oxy
lwu lugng cao luu lwong 40 Lit/phut (HF40), nhém 2 sir
dung oxy luu lugng cao lwu lvgng 70 lit/phat (HF70).
2.2.2. Chuén bj phuong tién dung cu

- Méy gy mé Aisys-CS2 kém monitor da théng sé cla
Phan Lan, bom tiém gy mé nong dé dich TCI

- Hé th6ng may cung cap oxy luu lwgng cao Highflow cla
Newzelan (VBM Medizintechnik GmbH, Sulz, Germany).

- May xét nghiém khi mau Rapid Point. May theo d6i dd mé
sau BIS. May do d6 gian co TOF.

- M4y theo d6i CO2 qua da clia hdng Sentec
- éng NKQ thuong. Mask thanh quan Proseal cac cd.
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-Thu8c gay mé va giam dau: Propofol, Esmeron, Fentanyl...
- Céc phuong tién, thuéc hoi sirc cap cliu.
2.2.3. Céch tién hanh

Céc BN duogc thdm kham trudc phau thuat, phan loai
ASA, phan loai Malampati. Giai thich BN phdi hop.

-Dat mot dudng truyén tinh mach ngoai vi bang kim luén 18G.
- L&p monitor theo déi cac théng s (Khéng dung thudc
tién mé an than)

- Lap dién cuc theo déi CO2 lién tuc qua da Sentec

- Kh&i mé: BN dugc thd oxy 100 % qua mask. Tiém cac thubc
theo thur tu: Fentanyl 3 mcg/kg; Propofol TCI 3,5 -4 mcg/ml;
Esmeron 0,6 mg/kg, khi bénh nhan ngiing thd dugc thong
khi vGi oxy 100% qua mask, khéng dat 8ng ndi khi quan.

- Giai doan phau thuat : m& dong oxy luu lugng cao tuong
(rng theo nhém. Trong giai doan nay bénh nhan van dugc
gay mé, gian co va ngirng thd hoan toan. Duy tri mé vdi
Propofol TCI 3,5 - 4 mcg/ml, Fentanyl 2-3 mcg/kg/h,
Esmeron 0,3mg/kg/h ddm bao BIS 40-60, TOF=0. Theo doi
sat SpO, va khi mau dong mach, néu SpO, gidam < 90 %
ti€n hanh théng khi hé tro véi oxy 100 %.

.....

- K&t thiic phau thuat : Ngirng thuéc mé. Giai gian co bang
Bridion, theo d&i cho dén khi b&nh nhan tinh, thd tot véi Vit
>8 mUkg ; SpO, > 95% va lam theo y lénh, TOF>0,9, BIS >
90, thi thoat mé.

2.2.4. Cac chi tiéu theo déi va danh gia

- Pac diém BN : tudi, gidi, chiéu cao, can nang, BMI,
phan loai ASA - phéan loai cua Hiép h6i Gay mé Hoa Ky
(American Society of Anesthesiologists).

- Thoi gian phau thuat. Thdi gian ngirng thd : tinh ti khi
ngirng théng khi va dung oxy dong cao dén khi thoat mé.

- Céc chi s8 trao d6i khi: xét nghiém khi mau dong mach.

-Toan h6 hap cép vugt ngudng dugc dinh nghia khi PaCO2
> 82,5mmHg va/hodc pH<7,15 : XU tri gidi cu bang cach
thong khi qua thd may khdong xdm nhép hodc bép béng
bang tay qua mask mat véi tan s6 20 - 25 lan/phut dé tang
thai trir CO2 cho dén khi EtCO2 vé trong gidgi han binh
thudng (35-45 mmHg), ti€p tuc tién hanh phau thuat dudi
HFNC nhu cai dat ban dau. Néu khéng hiéu qua, dat ong
NKQ va théng khi lai bAng may thd diéu chinh can bang
kidm toan, tip tuc phau thuat dudi gady mé ndi khi quan
cho dén khi két thiic phau thuat. Phantich ty & bénh nhan
toan hé hap cép vugt ngudng va céac yéu té lién quan :
Tudi, gidi tinh, BMI, Malammpati, luu lugng dong oxy, thai
gian ngrng tha.

Céc chi s6 trén dugc lay dong thai véi xét nghiém khi mau
déng mach trong céac thai diém tuong ing TO, T1, T2, T3,
T4, T5, T6:

TO: Trudc khi dung oxy lwu lugng cao qua mii (HFNC)

T1: Sau khi dung HFNC 05 phut T4: K&t thuc
phau thuat

T2: Sau khi dung HFNC10 phut

T3: Sau khi dung HFNC 15 phut
15 phut

T5: Thoat mé
T6: Sau thoat mé
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Nghién ctru da dugc théng qua hoi déngy dirc Bénh vién
Tung wong Quan doi 108. S8 liéu dugc xUr ly bang phan
mém SPSS 22.0.

3. KET QUA NGHIEN cU'U

Bang 1. Pac diém cta nhém BN nghién ctru

. Gidi tinh ASA Thoi gian | Thoi gian
Jfuei | _BMI ph3u thuat| ngimgthe
X=SD | X=£SD | X+SD | X=SD

Min-Max | Min-Max | N& |Nam| | I M'_M M’_M
(nam) (kg/mz) n (%) | n (%) | n (%) | n (%) n- ; ax In- i ax
(phut) (phat)
47,3+11,9| 22,4+2,6 | 76 54 108 | 22 | 16,1+2,2 |18,6+2,5
25-77 |14,9-29,4|(58,5)((41,5)|(83,1)[(16,9) 9-20 13-26

Nh&n xét : Cac BN c6 do tudi tir 25 dén 77, nit nhiéu hon
nam, da so la ASA |. Thoi gian ngirng thd hoan toan trung
binh 18,6 + 2,5 pht.

Bang 2. Téc d6 thay déi PaCO, & hai nhém khi ngirng th&
theo thaoi gian

Nhom
Chung |Nhém HF40{Nhém HF70
Téc do (n=130) (n=65) (n=65) o]
(mmHg/ X+SD X+=SD X+SD
phut)
Trung binh 1,46 +0,63| 1,52+0,60 | 1,39+ 0,66 |p>0,05

5 phuat 1,83+1,07| 1,82+1,09 | 1,84+ 1,06 |p>0,05

10 phut 1,50+0,97| 1,44+0,97 | 1,55+ 0,98 [p>0,05

15 phut 0,68+1,18| 0,70+ 1,34 | 0,66 +1,02 |p>0,05

Nhén xét: T6c do thay déi PaCO, & nhém 40 lit/phut cao
hon so véi nhdm 70 lit/phut. Sy khac biét khong co y nghia
théng ké véi p > 0,05.

Bang 3. Ty L& toan hé hap vugt nguwdng khi két thac

phau thuat
Toan hé hép
vuot ngudng| Nhém chung | Nhém HF40 |Nhém HF70
(n=130) (n=65) (n=65)
n (%) n (%) n (%)
Pic diém
PaCO,>82,5mmHg |  2(1,5) 2(3,1) 0
PaCO_>82,5mmHg,
ZHerts 5(3,8) 5(7,7) 0
Téng 7 (5,4) 7(10,8) 0
Nhan xét:

- Tai th&i diém két thic phau thuat tai thoi diém két thic
phau thuat, cé 7 bénh nhan (5,4%) xuat hién tinh trang
toan hé hap cép vugt ngudng, 1,5% bénh nhan chi vugt
ngudng PaCO,, 3,8% vura tang PaCO, va giam pH mau
vugt ngudng. Cac bénh nhan nay déu thuéc nhém sir
dung lvu lugng 40 lit/phut.

Bang 4. Phan tich hoi quy don bién gilra cac yéu té vdi
toan hé hap vugt ngudng cla hai nhém khi két thuc

phau thuat
Chisé H®6i quy logistic don bién
Yéuts OR (95% Cl) P-value
Tudi 1,002 (0.970-1,035) >0,05
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Chisé H®di quy logistic don bién
Yéu té OR (95% CI) P-value
Gidi tinh 1,007 (0,462-2,196) >0,05
BMI 0,900 (0,775-1,044) >0,05
Malammpati 15,000 (1,687-133,383) <0,05*
Luu lugng dong oxy 0,857 (0,397-1,850) >0,05
Thai gian ngiing thd 1,181 (1,013-1,376) <0,05*

Nhan xét:

- Thoi gian ngirng thd va phan loai Malampati la yéu t6 tién

lwgng tinh trang toan hé hap cép vugt ngudng hai nhém tai

thoi diém két thic phau thuat khi dua vao hoi quy don bién.
Bang 5. Phan tich hdi quy da bién gilra cac yéu to vai
toan hé hap vugt ngudng cua hai nhém khi két thiac

phau thuat
Chisé H®di quy logistic da bién

Yéuts OR (95% CI) P-value

Tuéi 1,024 (0.983-1,067) >0,05

Gidi tinh 0,779 (0,298-2,041) >0,05

BMI 0,863 (0,725-1,027) >0,05

Malammpati 6,966 (0,459-105,738) | >0,05

Luu luwgng dong oxy 1,248 (0,510-3,051) >0,05
Thai gian nglrng thé 1,306 (1,045-1,633) <0,05*

Nhan xét:

- Thai gian ngirng thé 1a yéu t6 tién lugng tinh trang toan
hé hdp cép vugt ngudng hai nhém tai thai diém két thic
phau thuat. M&i 1 phuat ngirng thd tang nguy cd toan ho
hap cap vugt ngudng tai thai diém két thic phau thuat
thém 30,6%.

4. BAN LUAN

Su thai trir CO, trong qua trinh dung oxy luu lugng cao la
mot trong nhirng van dé quan trong dugc nhiéu tac gia
quan tadm va nghién ctu. Kha nang dao thai CO, khi ngling
th& clia phuong phap oxy luu lwgng cao la kha nang dao
thai CO, thu dong. Tuy vay quad trinh nay con nhiéu tranh
céi vé co ché, kha nang dao thai, sy phu thudc vao luu
lugng oxy [4]. Khi nglrng thd hoan toan, & ngudi lén, tiéu
thu oxy vao khoang 230 mL/min, trong khi dé CO, dugc
van chuyén dén phé& nang chi vao khoang 21 mL/min [4].
90% CO, con lai (hoac han), lam dém & cac mo trong co
thé. K&t qua la ban dau thé tich phéi giam di khoang 209
mL/min, tao nén chénh l&ch ap suét gilta dudng thd trén
va cac phé nang. N&u dudng thd khéng bi tdc nghén, oxy
sé vao phdi theo co ché khuéch tan. Vi CO, khong dugc
thaira, nén PaCO, tang vot tir 8 - 16 mmHg trong phut dau
tién sau khi ngirng thd va sau doé tédng dan déu vdi téc dé
3 mmHg/phut. K&t qua trong nghién cliu cho thdy PaCO,
nhém 40 lit/phut tdng cao hon so véi nhém 70 lit/phat. Ty
l& tdng CO, trong mau tang theo thdi gian ngling thd khi
s dung oxy lwu lwgng cao & nhém 40 lit/phut clng cao
hon so v&i nhém 70 lit/phat [an ot la 1,52 = 0,60 mmHg

va 1,39 = 0,66 mmHg mdi phut. K&t qua nay tuong ty véi
nghién cru ctia Hye Jin Kim va cong sy so sanh tac dung
cua cung cép oxy luu lugng cao (nhém HFNC) véi nhém
luu luwong thap (nhdm tiéu chudn) qua mi trong qua trinh
ndi soi phé& quan cing & nhirng BN ngirng thd thay téc do
tang PaCO, lan luot 14 1,6 = 0,7 mmHg/phut, 2,0 + 0,8
mmHg/phut, p = 0,064 [5].

Khi BN ngirng thd dugc cung cap oxy lwu lugng cao chicéd
8-20 ml/phat CO, dao thai tr mau ra phé nang. Nhu vay
ngirng thd dan dén tinh trang toan hé hap va tang ap luc
CO, trong mau ma khéng bj thiéu oxy. Cac tac gia khac
cling déng quan diém, cd tinh trang toan hé hap cép trong
giai doan dung oxy luu lwgng cao. Tuy nhién, tinh trang toan
trong giai doan ngan khéng gay bién ching gi. Mot nghién
clru da cho két qua ty 1é tdng CO, trong mau tang theo thoi
gian ngirng thd & mic 2,1 mmHg mbi phut hodc 0,28 kPa
m®bi phut tuong ty nhu trong cac nghién ciiu khac [4].

Trong nghién cltu cla chung téi, PaCO, trong mét s6
trudng hgp tang cao trong giai doan st dung oxy luu lugng
cao & ca hai nhém (cao nhat la 87,8 mmHg & nhom 40 Lit/
phut, 80,7 mmHg nhém 70 Lit/phat. Do véi nhdém s dung
lwu lugng 40 lit/phat, sy thai tror CO, kém hon luu lugng
70 lit/phat. Trong trudng hop PaCO, trén 82,5 mmHg, pH
< 7,15; BN dugc nglrng oxy luu lugng cao, va tién hanh
thong khi qua bop béng mask mat tan s 20 [An/phut dé
tédng dao thai CO, cho dén khi cac chi s6 vé gisi han cho
phép. C. Lyons va cdng su (2017) st dung dong oxy luu
lwong 35-70 lit/phdt qua mai khong dat NKQ trén 28 BN
trong phau thuat vung thanh quan va khi quan thay ap luc
CO2 trong mau dao dong trong khoang 45-86 mmHg [6].
Nghién ctu trén 2 BN phau thuat tao hinh khi quan dung
HJV, trong qué trinh ngling thd thay CO, tang cao trén 100
mmHg. Tuy nhién, BN van dugc rdt 6ng NKQ an toan sau
phau thuat. Cac tac gia déu dua ra nhan xét, tinh trang
tang CO, cép c6 thé chap nhan dugc trong thoi gian ngan
trong giai doan st dung oxy luu lugng cao, CO, hoan toan
tr& vé binh thudng sau khi phau thuat ma khéng gay ra réi
loan hay bién chirng gi [6].

Trong nghién cttu, tai thoi diém két thuc phau thuat, cé
7 bénh nhan (5,4%) xuat hién tinh trang toan hé hép cép
vuot ngudng, dugc xac dinh khi PaCO,> 82,5 mmHg, pH
< 7,15 hoac ca hai. Diéu nay cho thdy phan l&n céac trudng
hgp vuot ngudng la do tang CO, cép tinh kém giam pH,
phan anh tinh trang & CO,dang ké trong giai doan ngirng
thd. Ty & nay clng duoc béo céo trong nghién clru cua
Patel va céng su (2015) cho thay PaCO, tang trung binh
1,12 kPa/phut (~8,4 mmHg/phut) va mét ty & dang ké
bénh nhan dat PaCO, > 80 mmHg sau 10-12 phut ngiing
thd. Ngugc lai, Gustafsson va cong su (2017) st dung
HFNO 70 L/phat trong gady mé toan than ghi nhan chi mot
s6 it bénh nhan dat PaCO,> 80 mmHg, chu yéu & cac
trong hgp nglng thd kéo dai trén 12 phut. Su khac biét
nay trong nghién ctu hién tai c6 thé dugc giai thich bdi
chién luge gidi han thdi gian ngirng thd, theo doi CO, qua
dava can thiép s6m khi TcCO, tién gan ngudng nguy hiém,
giup gidm thiéu nguy co toan hd hap nang. Viéc khong
ghi nhan truong hop pH < 7,15 don thuan clng cho thay
nguyén nhan chu yéu la « CO, thay vi toan chuyén hoa.
Phan tich hdi quy logistic da bién trong nghién ctru da xac
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dinh thoi gian ngirng thé la yéu t6 doc lap cé y nghia théng
ké lién quan dén nguy co vugt ngudng toan hé hap cép.
Cu thé, mdi phut kéo dai thoi gian ngiing thd lam téng
nguy co vugt ngudng khoang 30,6% (OR = 1,306; khodng
tin cdy 95%: 1,045-1,633; p < 0,05). Ngugc lai, cac yéu
t8 khac nhu tudi, gidi, chi s6 BMI, luu lwgng oxy va phan
loai Mallampati khéng con y nghia khi dua vao mé hinh da
bién, du Mallampati c6 méi lién quan dang ké & phan tich
don bién. Diéu nay cho thay chi s6 Mallampati c6 thé anh
hudng gian ti€p thong qua viéc kéo dai thoi gian dat dung
cu soi treo thanh quan, t&r dé lam tang thoi gian ngirng
thd, hon la tac dong truc ti€p dén nguy co toan ho hap.
Nhitng phat hién nay phu hop vdi co ché sinh ly bénh da
dugc chirng minh: HENO duy tri oxy héa hiéu qua trong
giai doan ngung thd nhung khéng loai bé CO,, dan dén
tdng PaCO, va tinh trang toan h6 hap tang dan theo thdi
gian. Patel va coéng sy (2015) chirng minh rang thoi gian
ngirng thd dai la yéu td quyét dinh chinh clia mic tang
PaCO, trong qua trinh cung cép oxy luu lugng cao khi
ngirng tha [8]. Gustafsson va cong su (2017) bao céo téc
doé tang PaCO, khoang 0,15-0,25 kPa/phut va muc tang
nay chii y&u phu thudc vao thai gian ngirng thd hon la luu
lwgng oxy [7]. Riva va cong su (2021) cing két luan rang
thdi gian ngirng thd c6 madi twang quan chéat ché véi mirc
tang PaCO,, trong khi thay déi luu luong HFNO (40-70 L/
phut) khéng anh hudng dang ké dén nguy coting CO,qué
murc [9]. Téng hop céc két qua cho thay kiém soat thai gian
ngirng thd (A y&u t8 then chét dé han ché nguy co toan hd
h&p cap qua muc khi sir dung oxy luu lugng cao khi ngirng
thd, va viéc chi diéu chinh luu lugng oxy ma khéng gidi
han thai gian ngirng thd sé khong ddm bao hiéu qua trong
kiém soat tang CO,.

5. KET LUAN

Trong phau thuat ndi soi day thanh st dung phuong phap
cung cép oxy luu lugng cao khi nglrng thd cho thay thoi
gian ngirng thd la yéu t6 tién lwgng duy nhéat tinh trang toan
hoé hap cap vugt ngudng tai thai diém két thic phau thuat
khi phan tich hdi quy da bién. M&i phut kéo dai thdi gian
nglrng thd lam tang nguy co vugt ngudng khoang 30,6%
(OR = 1,306; khoang tin cay 95%: 1,045-1,633; p < 0,05).
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