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ABSTRACT

Objective: To analyze the correlation and similarity between transcutaneous PCO, values
(TeCO,) and PaCO, in patients using high-flow oxygen during apnea during endoscopic vocal
cord surgery.

Research method: Randomized descriptive study on 45 patients undergoing endoscopic vocal
cord surgery using high-flow oxygen during apnea at 108 Military Central Hospital from August
2023 to August 2024. Compare and analyze the correlation between TcCO, and PaCO, values
in the above group of patients.

Results: 45 patients were eligible to participate in the study with an average age of 40.50 +
12.03 years. 315 pairs of arterial blood gas samples and TcCO, values were recorded. TcCO,
and PaCO, values were well correlated (R2 = 0.94, p < 0.001), the mean difference was 1.69
mmHg and the range of similar limit values was from -2.97 to +6.35 mmHg (according to the
Bland - Altman diagram). The difference between the indices PaCO, and TeCO, increased with
the severity of PaCO.,,.

Conclusion: There is a strong positive correlation between TcCO, and PaCO, values in patients
using high-flow oxygen during respiratory arrest during endoscopic vocal cord surgery.

Keywords: PCO, measured through the skin, TcCO,, arterial blood gas, PaCO,, vocal cord
endoscopy, high-flow oxygen.
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TOM TAT
Muc tiéu: Phén tich mbi tuorng quan va su tuong dong giita ndong do CO, mau do qua da

(TeCO,) va nong do CO, mau trong khi mau dong mach (PaCO,) ¢ bénh nhén s dung oxy
luu luorng cao khi ngu'ng tho trong phau thuat ndi soi day thanh

Phlr()’ng phap nghién ciru: Nghién ctru mé ta ngau nhién trén 45 bénh nhan phau thuat noi
soi day thanh st dung oxy luu lugng cao khi ngirng tho tai Bénh vién Trung uong Quan doi
108 trong thoi gian tir thang 8/2023 dén thang 8/2024. So sanh, phan tich mdi twong quan
gitra gia tri TcCO, va PaCO, ¢ nhom bénh nhén trén.

Két qua: C6 45 bénh nhén du ti€u chuan tham gla nghlen ctru voi d6 tudi trung binh 40,50
+ 12,03 tudi. 315 cap mau khi mau dong mach va gia tri TcCO, da duoc ghi nhan. Gia tri
TCCO va PaCO, ¢o mbi tuong quan tot (R2 = 0,944, p < 0 001) trung binh cua sy khac
biét la 1,69 mmHg va khoang gia tri gidi han tuong dong la tir -2,97 dén +6,35 mmHg (theo
biéu dd Bland Altman). Su khac biét gitra hai chi s6 PaCO, va TcCO, tang theo mtrc do
nang PaCoO,.

Két luin: C6 mdi tvong quan thudn mirc d6 chat gitra gia tri TcCO, va PaCO, trén bénh
nhan st dung oxy luu lugng cao khi ngling thd trong phau thuat noi 501 day thanh

Tir khéa: PCO, do qua da, TcCO,, khi mau dong mach, PaCO,, ndi soi day thanh, oxy luu
lwong cao.

1. PAT VAN PE

Gan day, oxy luu luong cao bit dau dugc Gmg dung trén
thé gi6i qua dudong miii, hau hong, qua den soi thanh
quan, mask thanh quan nhdm cung cap oxy cho mot s6
phau thut ving thanh khi quan ma khéng can dit ong
ndi khi quan cling nhu keéo dai thoi gian ngimg tho trong
dat ndi khi quan [1-3]. Bay 1a phuong phap khong can
dat noi khi quan, khong thong khi, bénh nhan nging thd

*Tac gia lién hé

Email: ngodinh248@gmail.com

Dién thoai: (+84) 981458838
https://doi.org/10.52163/yhc.v65iCD9.1507

hoan toan va trao ddi oxy duoc cung cip qua hé thong
oxy luu luong cao tir 30-70 lit/phut gitp truong phau
thuat hoan toan rong rii, thuan lgi cho phau thuat vién
thao tac ky thuat. Tuy nhién, nhugc di€ém ctia phuong
phép nay la vu than voi ty 1€ ting CO, mau cao, do vay
theo d5i CO, trong méu la diéu kién bat budc dé bao dam

2
an toan cho bénh nhan.
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Tiéu chuan Vélng dé theo ddi ndng do CO, mdu la xét
nghlem khi mau dong mach (PaCO ). Xétnghiém PaCO,

c6 uu dlern 1a chinh xédc va danh gia thém dugc nhleu
thong sb khac, nhung cung ¢6 nhiéu nhugc diém: 1a thu
thuat xdm l4n, gy mat mau, nhiém tring, dau, huyét kh01
va chi do dugc 1 thoi dlem Cac phuong phéap do nong
do CO, mau khong xam lan dugc phat trién nhdm han
ché nhung nhuoc dlern cua xét nghlem khi mau. Co hai
phuong phap do nong do CO, mau khong xam nhap la
do nong d6 CO, cudi thi tho ra (EtCO,) va do nong do
Co, qua da (TcCOz) Déi voi EtCO, phuong phap nay
khong ap dung dugc cho bénh nhan tho OXy khong xam
nhap Céc nghién ctru cling cho thay TcCO, c6 gia tri gin
voi ap suat phan tir carbon dioxide trong méu (PCO,)
hon EtCO,. Da co, nhiéu phuong phap nghlen clru trén
thé gi6i danh g1a vé tinh chinh xac va vai tro cua TeCO,,

tuy nhién két qua cac nghién cuu la khong thong nhat. O
Viét Nam, day van la mot phuong phap méi va c6 rat it
c4c nghién ciru vé TeCO.,,.

Nghlen clru nay nham muc tiéu danh gid mdi trong quan
va sy tuong dong gitra hai gié tri TeCO, vaPaCO, ¢ bénh
nhén st dung phuong phéap oxy luu lu’cyng cao dong 70
lit/phut khi ngimg thé trong phau thuét ndi soi dy thanh.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. i twong nghién ciru

GoOm 45 bénh nhan co chi dinh phau thuat noi soi day
thanh tai Khoa Gy mé Hoi strc, Bénh vién Trung vong
Quén doi 108. Bénh nhan > 16 tudi, phan loai ASA I
hodc II theo phan loai cia Hi¢p hoi Gay mé Hoa Ky
(American Society of Anesthesiologists) Mallampati I,
BMI < 30 kg/m?. Thoi gian nghién ctru tr thang 8/2023
dén thang 8/2024.

2.2. Phuong phap nghién ciru
Tién ctru, can thiép 1am sang, mo ta cit ngang.
2.3. Chuin bi phuwong tién, dung cu

- May géy mé Omedha, monitor da thong s0, bom tiém
gay mé nong do dich TCL

- Hé thdng may cung cip oxy luu lugng cao Highflow
cua New Zeland (VBM Medizintechnik GmbH, Sulz,
Germany).

- May xét nghiém khi mau Rapid Point.

- May theo ddi CO, qua da cua hing Sentec.
- Ong n6i khi quan thuong.

- Mask thanh quan Proseal cac cd.

- Thubc giy mé va giam dau: Propofol, Esmeron, Fen-
tanyl...

- Cac phuong tién, thuoc hoi stic cap ctru.

2.4. Céch tién hanh

Céc bénh nhan dugc tham kham ky trude phau thuat,
phén loai ASA, phén loai Malampati. Giai thich dé bénh
nhéan phéi hop.

- Pit mot duong truyén tinh mach ngoai vi bang kim
ludn 18G.

- Lap monitor theo ddi cac thong s6 (Khong dung thube
tién mé an than).

- Lap dién cyc theo ddi CO, lién tuc qua da Sentec. Cam
bién dién cuc dugc gin tren da ctia bénh nhan (tai cac vi
tri dugc khuyén c4o).

- Khoi mé: bénh nhan dugce thd oxy 100% qua mask.
Tiém cham céac thuoc theo thtr tu: Fentanyl 3 mcg/kg,
Propofol TCI 3,5-4 mcg/ml; Esmeron 0,6 mg/kg.

- Duy tri mé voi Propofol TCI 3,5-4 mcg/ml, Fentanyl
2-3 mcg/kg/gio, Esmeron 0,3 mg/kg/gio.

- Giai doan phau thuat: mé dong oxy véi luu lugng dong
70 lit. Trong giai doan nay bénh nhan van dugc giy mé,
gian co va ngung th hoan toan. Theo ddi sat SpO2 va
PaCoO, , néu SpO2 giam < 90% thi tién hanh thong khi
hd tro VO'l oxy 100%.

- Két thiic phau thuat: bénh nhan duoc giam dau tot. Giai
gian co bang Bridion, theo doi cho dén khi bénh nhan
tinh, tho tbt v6i Vt > 8 ml/kg; SpO2 > 95% va lam theo
y Iénh, TOF > 0,9, BIS > 90 thi thoat mé.

2.5. Céc chi tiéu theo dbi va danh gia

- bic diém bénh nhan: tudi, gidi, chiéu cao, can nang,
BMI, phan loai ASA.

- Thoi gian gdy mé, thoi gian phau thuat, thoi gian nglmg
tho tinh tir khi ngu’ng thong khi va dung oxy dong cao
dén khi thoat mé.

- Mbi twong quan gitra TcCO, va PaCO,, sy tuorng dong
gitta TcCO, va PaCO,,. Két qua nong do CO, mau qua
PaCO, duorc so sanh V0'1 két qua nong do CO mau qua
da ghi lai tai cing thoi diém lay PaCoO,.

Céc chi sb trén dugc lay dong thoi voi xét nghiém PaCO,
trong cac thoi diém tuong tng:

+ TO: trude khi dung highflow.

+ T1: sau khi dung highflow 5 phut.
+ T2: sau khi dung highflow 10 phut.
+ T3: sau khi dung highflow 15 pht.
+ T4: két thic phau thuat.

+ T5: thoat mé.

+ T6: két thuc highflow 30 phut.
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3. KET QUA NGHIEN CUU
3.1. Dic diém chung ciia bénh nhan nghién ciru

Bang 1. Pac diém ciia nhém bénh nhéan nghién ciru

Pic diém Chi s6
. X +SD 40,50 + 12,03
Tudi (ndm) -
Min-Max 24-69
,‘ X+SD 162,33 + 6,57
Chiéu cao (cm) .
Min-Max 155-178
X+SD 60,83 £ 8,08
Cén ngng (kg) )
Min-Max 48-72
s Nir 30 (66,7%)
Gioi tinh
Nam 15 (33,3%)
I 36 (80%)
ASA
I 9 (20%)
o . X +SD 16,82 + 4,69
Thoi gian phau thuéat (phut) -
Min-Max 14-30
Thoi o g the (phit) X £SD 18,36 £4,97
01 gian ngung tho
g sne P Min-Max 15-32

Nhan xét: Cac bénh nhan c6 do tudi tir 24-69, nit nhiéu hon nam, da s6 1a ASA I. Thoi gian nging thd hoan toan
trung binh 18,36 + 4,97 phut twong g véi thoi gian dung oxy luu luong cao.

3.2. Méi twong quan giira TcCO, va PaCO,

R? Linear = 0.944
90.00

80.00

70.00

60.00-

PaCO2

50.00

40.00

T T T T
40.00 60.00 80.00 100.00
TeCO2

Biéu dé 1. Twong quan hoi quy tuyén tinh chung giita TcCO, va PaCO,

Nhaén xét: Co su twong quan cao gitra 2 gia tri TcCO, va PaCO,. Phuong trinh twong quan hdi quy tuyén tinh gitra
2 gia tri la: PaCO, = 0,96 x TcCO, + 3,97 (mmHg); R2 = 0,944 (p < 0,001).
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Bang 2. Méi twong quan giira TeCO, va PaCO, theo cac thoi diém

Thoi gian
Chi titu TO T1 T2 T3 T4 T5 T6 Chung
Hé s6 tuong quan R2 0,953 | 0,938 0,93 0,926 | 0,906 | 0,887 0,88 0,944
p <0,001 | <0,001|{<0,001 | <0,001 | <0,001|<0,001|<0,001 |<0,001

Nhén xét: Co sy twong quan gifta gia tri TcCO, va PaCO, tai cdc mirc do0 PaCO, khac nhau, tuy nhién murc do
PaCO, cang cao thi twong quan cang giam.

3.3. Sy twong dong giira TcCO, va PaCO,
Chung t6i str dung biéu d6 Bland-Altman plot dé danh gia sy tuong dong gitra TcCO, va PaCO.,,.

15.00

10.007]

chenhlechPaCQO2vaTcCO2

-5.00

-10.00-]

40,00 60.00 80.00 100.00
trungbinhPaCO2vaTCCO2

Biéu dé 2. Sy twong dong giita TcCO, va PaCO,

Nhan xét: Trung binh cta sy khac bi€t (bias) 1a 1,69 mmHg, khoang gia tri g101 han tuong dong (bias + 1,96 SD)
1a tir -2,97 dén +6, 35 mmHg Biéu d6 trén da cho thy co sy tuong dong gitra gia tri TcCO, va PaCO, khi hau hét
cac dlem dir liéu deu nam gitra hai dudng gi6i han tuong dong trén va dudi.
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Biéu d6 3. Sy twong dong giira TeCO, va PaCO, tai cac thoi diém

Nhan xét: Cé sy tuong dong gitra gia tri TcCO, va PaCO, tai cac mirc 4o PaCO, khac nhau, tuy nhién mtrc do
PaCO, cang cao thi trung binh sy khéc biét va khoang gidi han twrong dong trén Va dudi cang 1on.
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4. BAN LUAN

Két qua bang 1 cho thdy nhom nghién ctru chi yeu la
nguoi 16n co do tudi trung binh la 40,50 + 12,03 tudi.
Day lado tudi lao dong, rat can sir dung glong noéi trong
giao tiép va cong viéc hang ngay, do d6 cac bénh ly
thanh quan néi chung s€ anh huong khong nho den g1ao
tiép, chat lugng cong viéc, chat lugng cudc song cua
bénh nhén. Tudi nho nhét trong nghién ctru ciia chiing
t61 1a 24 tudi, cao nhét 1a 69. Ty 1€ nit (66,7%) cao hon
nam gidi (33,3%).

Trao d6i oxy khi bénh nhén ngimg tho (apnoelc oxygen-
nation) la kha nang oxy hoa khi phoi ngung hoat dong.
Trong g1a1 doan nay, oxy Van duoc chuyen tur phe nang
vao mau dé dap {rng nhu cau chuyen hoéa ctia co thé, viéc
dich chuyén nay tao ra chénh ap trong long phe nang va
dugc bu tru bang phan xa dan h01 lam giam thé tich phe
nang tao dleu kién cho CO2 khuéch tan tir mau vao phe
nang. Co ché bu trir nay cling tao ra chénh ap gitta phé
nang va khi phé quan, chinh sy dich chuyén nay lam tang
ham lugng oxy trong phé nang dong thoi tao ra ap suat
4m trong phé nang khi oxy di chuyen vao mau [4]. Khi
bénh nhan nging thé duogc cung cap oxy highflow trung
binh ¢6 200-250 ml/phit, oxy tir phe nang s& hap thu vao
hé théng tudn hoan, nhung chi c6 8-20 ml/phut CO, dao
thai tr mau ra phé nang. Nhur Vay ngung thd duy nhét chi
dan dén tinh trang toan ho hép va ting ap lye CO, trong
mau ma khong bi thiéu Xy, tuy nhién nhiéu tac gla da
chimg minh rang toan ho hap cap trong gioi han pH >
7,13 1a gi6i han an toan c6 thé chap nhan duoc cho cac
truedong hop khong c6 chéng chi dinh [3], [5].

Theo doi nong do CO, méu trong phau thuat ndi soi
thanh quan giup bao darn an toan khi sur dung oxy luu
lugng cao khi ngimg thd. Cam bién bao gdm mat dién
cuc pH bing thuy tinh, mot dién cyc so sanh bac clorua,
mot phan tir gia nhiét, mot phan tir nhiét do va mot binh
chira chat dién phan. Khi bo phan cam bién (c6 mang bao
phu cac dién cuc) dugc 4 ap vao da, nhié¢t duge tao ra lam
gian cac mao mach da va lam tang tinh tham thau cua da
ddi voi CO,. CO, khuéch tan qua mang, phan tng véi
nudce tao thanh ax1t cacbonic, sau do phén ly thanh cac
ion hydro va bicacbonat. Diéu nay dan dén sy thay dbi
pH gay ra sy chénh Iéch di¢n thé giita hai dién cyc. Dya
trén mdi quan hé tuyén tinh glua pH va Log PCO,, phép
do PCO, (TcCO,) thu dugc va duoc ghi lai lién tuc.

Hién nay, cac phuong phap do CO khong xam lan dugc
sir dung rong rii hon. Nhiéu nghlen ctru trude do da phan
tich d¢ chinh xac va d¢ tin cdy cua gia tri TcCO, voi cac
két qua trai nguoc nhau. Mot vai nghlen ctiiu co két qua
cho thay c6 mdi mong quan kém gnra TeCO, va PCO,,

trong khi cac nghlen ctru khac lai ¢6 két qua tot Su chenh
1éch 16n gnra gia tri TcCO, va PaCO, 1a ly do quan ngai
chinh vé viéc sir dung do nong do CO mau qua da trong
thuc hanh 1dm sang. Tuy nhién, nhiéu nghlen ctru trén thé
gidi trude do da phan tich va danh gia tinh chinh xac cung
nhu murc d9 tin cdy cua gia tri TcCO, cho thdy c6 moi

14

tuong quan t6t giita PaCO, va TcCO,. Nghién ctru cua
Gancel va cong su (2011) tlen hanh tren nhom bénh nhan
suy ho hap cap tai khoa cap clru, trong d6 nguyén nhan
do dot cap cua bénh ph01 tac nghen man tinh chiém ty 18
16n nhét (38,09%), tong cong cb 29 cip gia tri PaCO, va
TcCO, da dugc ghi nhan. Nghién clru da dua ra phuong
trinh tuong quan tuyén tinh gitta PaCO, va TcCO, la
PaCO, = 0,92 x TcCO, +4,02, v6i R2 = 0,97, p < 0,001.
Phén tich Bland-Altman trong nghién ctru cho théy trung
binh sy khac biét la 0,1 mmHg va khoang gia tri gioi
han tuong dong tir -6 dén 6,2 mmHg [5]. Nghién ctru
cua Storre va cong sy (2011) trén 24 bénh nhén the NIV
(71 43% bénh nhan bénh phdi tic nghén man tinh), 93
gia tri TcCO, duoc ghi nhan thong qua thlet bi do CO,

qua da cta SenTec Két qua cho thay hé sb turong quan
PearsonlaR=0,943,p<0,001, trung binh sy khac bi€t la
1,0 mmHg véi khoang gia tri gidi han twong dong tir 4,7
dén 6,7 mmHg khi tién hanh phan tich Bland- Altman [6].

Nghién ctru ciia McVicar va Eager (2009) ¢6 hé s6 twong
quan Pearson 1a R = 0,94, p < 0,001, trung binh sy khac
biét la 0,02 kPa (0,15 mmHg), khoang gié tri gi6i han
tuong dong tir -6 mmHg dén 6,2 mmHg [7].

Trong nghlen clru cua chung t6i, gia tri TcCO, va PaCO,
c6 moi tuong quan manh véi hé s6 tuong quan Pear-
son la 0,97. Ngoa1 ra, két qua nghlen cliu cta chung toi
cling cho thay c6 su tuong dong gitra TcCO, va PaCO.,,.
Su tuong dong nay duoc thé hién khi phan tich V0’1
biéu d6 Bland-Altman khi phan 16n s6 liéu nam trong
khoang gidi han twong dong trén va dudi (tir -2,97 dén
6,35 mmHg) voi trung binh sy khac bi€t 1a 1,69 mmHg.
Chﬁng toi cling dua ra phuong trinh twong quan tuyén
tinh gitra PaCO, va TcCO, 1a PaCO, = 0,99 x TcCO, +
3,84 (mmHg); R2 0,94 (p <0,001). Cung glong voi cac
nghlen ctru trén, nghlen ctru cua chiing t6i van ghi nhan
su chénh 1€ch 16n gitta 2 gia tri PaCO, va TeCO, 6 mot
sO ¢cip so sanh. Sy chénh léch 16n nhat duoc ghi nhan la
11 mmHg. Két qua TcCO, dugc cho la cao hon PaCO,
do 2 ly do: nhiét do tang cao lam tang PCO, trong mau
va mo tai chd (yeu to ky khi) va cac té bao bleu bi tao ra
CO,, gop phan vao muc CO2 trong mao mach véi mot
1uong khong doi (hang s0 trao d6i chat). Bén canh viéc
danh g1a va phan tich mdi tuong quan chung gitra gitra
hai gla tri PaCO, va TcCO,, mot s6 nghién ctru trén thé
gidi cling d tién hanh phan tlch tinh chinh x4c cta gia tri
TeCO, 6 cac mirc do tang PaCO, khac nhau.

Khi so sanh hai gia tri PaCO, va TcCO, tai cac thoi diém
khac nhau deu cho thiy c6 m01 tuong quan muc do chat
va su tuong dong Tuy nhién, theo thoi gian, trung binh
su khac bi€t va khoang gi6i han tuong dong c6 xu huéng
tang dan 1én. M6t sb nghién ciru da chi ra sy khac biét
gitra hai gia tri nay tdng lén khi mic do PaCO, tang.
Chiing t6i nhan thay rang gia tri TcCO, c6 thé dan den
déanh gia thap g1a tri PaCO, thuc té. Dleu nay co the lién
quan dén tinh 6n dinh cua mleng gan cam bién, viée
tuan thu thoi glan thay miéng gan, doi vi tri cam bién
va hiéu chudn may theo ddi. Chung t6i khong ghi nhan
bién chimg trén da & vi tri gin cam bién theo ddi nong
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do CO2 Cén c6 thém nhimng nghién ctru voi co rnau 16n
hon va thoi glan nghlen ctru kéo dai hon dé c6 thé nhan
dinh chinh x4c hon vé mdi tuong quan va sy twong dong
gitra hai phuong phap do nong do CO, mau bang k¥
thuat do qua da va qua khi méu. Phuong phap do PCO,
qua da glup giam thiéu viéc lay mau xét nghiém PaCO
nhung gia tri TcCO, ciing can dugc gidi thich mot cach
than trong, dac bict Ia trong nhiing truong hop bénh nhan
c6 murc do tang CO, mau cao, do d6 phuong phap do
PCO, qua da khong the hoan toan thay thé xét nghiém
PaCO Tuy nhién, chiing t6i nhan thay gia tri TcCO, la
mot cong cu hitu ich de theo ddi xu hudng, glup dua ra
du doan nhiing thay 601 vé PaCO,. Nhén dinh ctia chung
toi twong tw véi dé xut duoc dua ra bdi Rodriguez P va
cong sy (2006) [8].

5.KET LUAN

C6 mbi tuong quan thuan, mirc do chit glua gia tri TcCO,
va PaCO, trén b¢nh nhan phau thuat ndi soi day thanh su
dung oxy lu’u lugng cao khi ngung tho. Co thé su dung
phuong phép theo doi nong do CO, mau qua da dé giam
thiéu s0 lan lam khi méau. Tuy nhlen do su chénh Igch
g1u’a hai gia tri TcCO, va PaCO,, chung t61 khuyen cao
nén s dung TeCO, de danh gia xu huong thay d6i nong
do CO, mau va can klern tra lai khi mau trong cac truong
hop can thiét.
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