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KIEM CHUAN THU THUAT PO AP LU'C THY'C QUAN
O’ NGU'O'I BENH SUY HO HAP CAP TIEN TRIEN

Nguyén Ngoc Ta 12, Triéu Hoang Kim Ngéin?, Pham Chi Thanh?,
Pham Poan Gia Khang!, Nguyén Pha Nhat!, Ping L& Minh Khang!,

TOM TAT

Dét van dé: Do ap luc thuc quan (Pes) & ngusi
bénh suy hé hap cap tlen trién (ARDS) hién nay co
nhleu u‘ng dung tren lam sang. De dam bao chinh xac,
can co quy trinh va kiém chuin. Muc tiéu nghlen
clfu: Xac dinh dac dlem phucng phap kiém tra tac
nghen trong kiém chuén vi tri, thé tich bong TUr do
gop phan xay dung quy trinh ky thuat do ap luc thuc
quan & benh nhan théng khi nhan tao xam nhap Doi
tugng va phu‘dng phap Ngh|en cfu quan sat tién
cltu. Tiéu chuén chon 1a bénh nhan dugc chan doan
ARDS mu’c do trung binh, nang theo tiéu chuan Berlin
2012 co thong khi nhan tz_ao )gam nhap, nhap khoa Hoi
strc cap ctu Bénh vién Chg Ray tur thang 11 nam 2021
dén thang 12 nam 2023. Két qua C6 46 bénh nhan
dugc dua vao nghlen ctru. Ong thong do ap luc thuc
quan dugcdatcotrungvilal (1 -1 5) lan, s6 lan dat
ong thong do ap luc thuc quan lai nhiéu nhat 13 4 [an.
Thai gian dat cd trung Vi 5 (3 - 6) phut APay/APes
trong kiém tra tdc nghén ap luc duong cé gla tri trung
Vi Ia 0,93 (0,89 — 0,95). Két luan: o 3p luc thuc
quan trong thong khi nhan tao 1a mdt tha thuat cd thé
thutc hlen ngay tai giudng bénh. Tuy nhién, dé tranh
sai s6 két qua can dat bong dung vi tri, hleu chuan va
cac budc do dac pha| dugc thuc hlen theo mot quy
trinh ky thuat Tu khoa: ap luc thu’c quan ap luc
duong cudi thi thd ra, suy ho hap cap tién trién.

SUMMARY
THE CALIBRATION OF ESOPHAGEAL PRESSURE
MEASUREMENT IN ACUTE RESPIRATORY
DISTRESS SYNDROME PATIENTS
Background: The placement of an esophageal
balloon catheter in Acute Respiratory Distress
Syndrome (ARDS) patients has many clinical
applications. To ensure accuracy parameters, a
standardized and calibrated procedure was required.
Objectives: To identify the characteristics of an
occlusion test method by correcting the position and
volume of the balloon. Accordingly, the development
of a procedural protocol for placing an esophageal
balloon  catheter. Methods: A  prospective
observational study was conducted. The inclusion
criteria were patients diagnosed with moderate to
severe ARDS according to the Berlin 2012 criteria
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admitted to the Intensive Care Unit from November
2021 to December 2023. Results: A total of 46
patients were included in the study. The median
number of times an esophageal balloon catheter was
placed was 1 (Interquartile Range[IQR] 1 — 1.5), with
a maximum of 4 times. The median placement time
was 5 (IQR 3 — 6) minutes. The median APaw/APes
during occlusion tests was 0.93 (IQR 0.89 — 0.95).
Conclusions: Esophageal balloon catheter placement
in mechanically ventilated patients is feasible at the
bedside. However, it was adjusted to place the balloon
in the correct position and calibrated according to
procedural protocols to minimize result errors.
Keywords: Acute Respiratory Distress Syndrome,
Esophageal pressure, Positive end-expiratory pressure.

I. PAT VAN PE

Ho6i chitng suy hd hap cap tién trién (ARDS)
la mot tinh trang de doa tinh mang, dugc dac
trung bdi su’ giam oxy héa mau, khang tri vdi cac
liéu phap oxy thong thudng. Sinh bénh hoc cua
ARDS trai qua cac giai doan: ti€t dich, tang sinh
va xd hoa. TIr d6 gay ra hién tugng tang tinh
thdm cta hang rao phé nang-mao mach, ngap
dich trong long phé nang, dan dén roi loan chic
nang trao d6i khi. ARDS dugc chan doan dua
vao tiéu chuan Berlin 2012, c6 cap nhat vao ndm
2023 cua Hoi Hoi surc tich cuc Chau Au (ESICM)
[1]. VGi viéc ting dung cac phuang phap theo doi
va diéu tri mdi hién nay, mac du ty 1€ tir vong
giam 1,1% moi nam qua cac giai doan, nhung ty
Ié tr vong chung 6 ngudi bénh ARDS trong tat
ca cac nghién cttu la 43% [2]. Chinh vi co ty 1€
tr vong cao, nén viéc chan doan va diéu tri
ngu’dl bénh ARDS van dang la mét thach thic
cho céc bac si Iam sang.

Po ap luc thuc quan la mot cong cu co gia tri
v@i ’ng dung trén 1dm sang ngay cang dugc ma
rong trong cac thap ky qua. Cac 'ng dung lam
sang hién nay cé thé k& dén nhu: s dung gid tri
ap luc xuyén phéi dé diéu chinh PEEP, danh gia
tuong tac bénh nhan — may tha, danh gia nd luc
ho hap cta bénh nhan, danh gia cong thd, roi
loan chdc nang cd hoanh do thd may va dénh
gia tic ngh&n dudng hd hap trén.Tuy nhién dé
Ung dung dugc mot cach chinh xac, can co kinh
nghiém chuyén mon d€ dat va phan tich dir liéu
tir bong thuc quan theo mot quy trinh day du.

Tai Viét Nam, viéc U'ng dung lam sang cua ky
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thuat do ap luc thuc quan & nguGi bénh ARDS
van chua dugc ap dung nhiéu. Vi vay, ching toi
ti€n hanh dé tai nay nhdm xac dinh ddc diém
phucng phdp kiém tra tdc nghé&n trong ki€ém
chuan vi tri, thé tich bong ap luc thuc. Tir d6 gép
phan xay dung quy trinh ky thuat do ap luc thuc
guan & bénh nhan thong khi nhan tao xam nhap.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

Thiét ké nghién ciru. Nghién clfu quan sat
ti€én clu.

Tiéu chuén nhdn bénh. Bénh nhan > 16
tudi didu tri tai Khoa Hoi siic cdp ciu Bénh vién
Chg Ray véi chan doan ARDS miic do trung binh,
nang dua theo tiéu chudn Berlin ndm 2012 [3].

Tiéu chudn loai tra. Bénh nhan dugc sir
dung céc bién phap khac dé cai thién tinh trang
oxy hod mau: nam sap, ECMO. Bénh nhan c6 cac
bénh phdi di kém: bénh phdi tdc nghén man
tinh, thuyén tdc phdi. Bénh nhan téng 4p Iuc ndi
so, tran khi mang phéi, tut huyét ap khdng dap
(fng V@i cac bién phép hoi sirc. Bénh nhan cd cac
bénh ly thuc quan nhu: gidn tinh mach thuc
quan chan thuong hodc phau thuat thuc quan
gan day.

Pia di€m nghién ciru. Khoa Hbi sic cdp
clu, Bénh vién Chg Ray.

Thdi gian nghién clfu. TU thang 11 nam
2021 dén thang 12 nam 2023.

Phuong phap thu thap so6 liéu. Tat ca
bénh nhan nhap vao khoa Hbi sic cdp clu thda
cac tiéu chudn nhan bénh va khdng cé céc tiéu
chudn loai trr. Thdn nhan bénh nhan déng y
tham gia nghién cttu dugc thu nhan vao nghién
ctu. Thu thap s6 liéu dua vao phi€u thu thap xay
dung san. Céc bién s6 thu thap truc tiép.

Ky thuat chon mau. Chon cac bénh nhan
thoa tiéu chi nhan vao va khong cd tiéu chi loai
trlr v8i cach chon mau lién tuc cho dén khi da s6
lugng bénh nhan can cho nghién cdu.

Phuang phap chon mau: chon mau thuan tién.

Mo ta dir liéu. Bién dinh lugng dugc trinh
bay dudi dang trung binh £ d6 Iéch chuén khi co
phan bd chuén. Bién dinh lugng khdng cé phén
phdi chudn dugc trinh bay dudi dang trung vi
(khodng t& phan vi 25% — 75%). Bién dinh tinh
dugc trinh bay dudi dang tan suat (phan tram).

Phan tich s6 liéu. Kiém tra bién dinh lugng
cé phan bs chuén hay khéng bang phép kiém
Shapiro — Wilk khi ¢ mau nho hon 50.

Bién dinh lugng ¢ phan phdi chudn khi muc
y nghia p>0,05. N

Quy trinh do ap luc thuc quan. Ong
thong thuc quan dugc sr dung la Nutrivent (nha

san xuat SIDAM, Y), két hgp gitra viéc str dung
chirc ndng 8ng thdng da day dé cung cdp dinh
duGng, dan lvu v@i dong thgi tinh ndng theo doi
ap luc thuc quan. Cdu tao bang chat liéu
polyurethane cd vach chia xac dinh vi tri, soc
Radiopac doc theo toan bd chiéu dai 6ng thong.
Ngoai ra c6 diém danh ddu can quang & vi tri
thuc quan.

M6 ta quy trinh dat 6ng thong:

- Kiém tra tinh toan ven cta 6ng thdng va
béng bang cach bom mét thé tich khi nhat dinh
theo khuyén cdo qua cdng bom bdng.

- Néu 6ng théng da day da dugc dat trudc
dd, cd thé can thiét rat 8ng thong trudce khi tién
hanh dat béng.

- Trén 6ng thong thudng co cac vach dau chi
dd sau dé gilp xac dinh vi tri béng, va dd sau
nén dat bong dugc xac dinh bang khoang cach
tUr cdnh miii qua dai tai d&n mom mi kiém.

- Boi tran 6ng théng, bong sau khi da xa hét
khi va dat qua dudng miii hodc miéng vao thuc
quan va da day.

- Cac vach chi d0 sau trén 6ng théng gilp
dinh hudng va danh gid do sau phu hgp.

- Kiém tra 6ng théng d3 vao da day bang cach
bdm hdi vao dau ngoai ctia 6ng thdng va nghe.

- C6 thé xac nhan vi tri bdng bang cach két
noi vGi thiét bi theo doi ap luc va bam bong véi
thé tich dugc khuyén cdo. Vi tri bdng dugc xac
nhan nam trong da day khi c6 su xuat hién clta
cac séng nho Ién trén dudng ap luc khi an nhe
Ién thanh bung % trén trai.

- Sau khi dat béng vao da day va bom bdéng
vGi thé tich dudc khuyén cdo bdi nha san xuét,
rut dan 6ng thong dén vi tri gitra 1/3 giifa va 1/3
dudi clia thuc quan.

- Thuc hién thr nghiém danh gia tdc nghén
ap luc duong: ép nhe ngoai I6ng nguc, ap suat
trong [6ng nguc ¢ su’ thay ddi va su thay ddi
nay lan truyén dong déu gilta dudng thd, khoang
mang phdi va thuc quan. Tinh ti s8 APes/APaw va
diéu chinh sao cho ndm trong khoang 0,9 dén
1,1. Néu ti s6 trén nam ngoai khoang nay, can
ki€m tra lai thé tich bom bdéng dau tién va sau dé
la vi tri béng.

- CO6 dinh vi tri 6ng thong thuc quan sau khi
thuc hién cac budc kiém chuén.

- Chup X-quang nguc thang tai giudng dé
kiém tra lai.

Ill. KET QUA NGHIEN CU'U

C6 46 bénh nhan thoa tiéu chudn nghién ciiu
va dugc dua vao nghién clru.

Pac diém chung cta bénh nhan
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Bang 1. Pdc diém nhan trdc hoc

Pac diém nhan trac hoc N =46
Gigi tinh nam, n (%) 32 (69,6)
Tubi (nam), TB + BLC 49,8 + 15,5
Chiéu cao (m), TV 1,62
(KTPV 25t — 75th) (1,60 — 1,67)

Can nang (kg), TV (KTPV 25— 750)| 67 (55 — 75)
Can nang ly tudng (kg), TB + BDLC| 58,5 + 6,51
BMI (kg/m?), TB + DLC 24,7 + 4,39

Bénh nhan gidi tinh nam chiém ty 1€ da s6 la
69,6%. Bénh nhan chl yéu & dd tudi trung nién
vGi trung binh 49,8 + 15,5 tudi. BMI clia bénh
nhan ¢ muc tugng d6i cao vdi trung binh 24,7 +
4,39 kg/m?.

Pac diém suy hd hap cap tién trién

Bang 2. Dac diém suy hé hép cap tién trién
Pac diém suy hé hap cap tién

trién b=
Thé mdy > 48 giG trudc nghién
cuu 6 (13)

Mirc d6 nang theo tiéu chuan Berlin

Nang, n (%) 11 (23,9)
Trung binh, n (%) 35 (76,1)
Cé ton thuong phdi trude khi
ARDS, N (%) 23 (50)
Nhiém khudn huyét, n (%) 23 (50)
WBC (K/uL), TV (KTPV 25" — | 14,3 (9,25 -
75t) 21,4)

124 (67 — 192)

Thdi gian tUr lic thd may & bénh nhan ARDS
cho dén lic dugc dua vao nghién clru tap trung
nhiéu nhat la tir 24 — 48 giG chi€ém ty 1€ 71,7%.
Pa s6 bénh nhan ARDS & muc db trung binh,
chiém ty 1& 76,1%. Ty 1& bénh nhan cd tén
thuang ph0| trudc khi ARDS chiém 50%.

Nhiém khudn huyét chiém ty 1& 50%. WBC
va CRP clia bénh nhan da s6 & mdc tang.

Ky thuat dat 6ng thong do ap luc thuc
quan

Bang 3. Ky thuat dat ong théng do ap
luc thuc quan

CRP (mg/L), TV (KTPV 257 —
75th)

Ong thong doap| TV (KTPV | Nho | Lén
luc thuc quan | 25™ — 75%) | nhat | nhat
SG Ian dat 1(1-1,75 | 1 4
Thdi gian dat B
(phat), n (%) | 2G~-6 | 1 | 16
0,93 (0,89 —
AP/ APes 0,95) 0,84 | 0,98

Ong thong do ap luc thuc quan dugc dat cé
trung vi 1 (1 — 1,5) Ian, s6 lan dat 6ng thong do
ap luc thuc quan lai nhiéu nhat la 4 lan. Thoi
gian dat tuong d6i nhanh co trung vi 5 (3 — 6)
phut, 1du nhat la 16 phut.
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APaw/APes trong kiém tra tdc nghén ap luc
duang & mic cho phép.

IV. BAN LUAN

Bénh nhan trong nghién clu cla chidng toi
da s0 la nam gidi, chiém ty 1€ 69,6%. Cac nghién
ctu khac cho thdy bénh nhan ARDS c6 nam giGi
thuGng chiém ty 1€ nhiéu hon. S6 liéu nghién clu
LUNG SAFE thu thap tir 459 ICU trén 50 quéc gia
khdp 5 chau luc vao ndm 2014, cé téng cdng
2.377 bénh nhan ARDS cho thdy bénh nhan nam
chiém ty |1& 62% [4]. Tai Viét Nam, nghién ctu
cla tac gia Luogng Qudc Chinh va CS [5] tai BV
Bach Mai, trong s6 126 bénh nhan ARDS dugc
chén doéan tir nam 2015 — 2017, ty & nam gidi
chiém ty 1€ 65,9% tudng tu' nhu nghién clu cua
chiing téi. Nguyén nhan cé thé |a do nguy cd cla
chdn thuong, tén thuong phdi do hit thudc it
gap & nir han so vGi nam. Su khac biét hormone
nhu estrogen va testosterone cling cd thé anh
hudng dén phan Ung viém va chdc nang mién
dich, gay anh hudng dén nguy cc xay ra ARDS.
Phan (rng viém cling dugc gidm it han & nir nhg
vao hormone estrogen. DO tudi cia bénh nhan
trong nghién ctu cua ching téi da sd & Ira tudi
trung nién, tuang doi tré hon so vdi cac nghién
cltu khac trén thé gigi. Nerng da so cac nghlen
cttu van tap trung cha yeu & Ira tudi trung nién
(45 — 65 tudi). Nhu’ng y&u t6 nhu viém phdi, nhiém
khuédn huyét, hit sdc thudng xdy ra & bénh nhan
I6n tudi lam tang ty 1&é mdi méc ARDS. Vi vdy, sau
khi hiéu chinh véi cac yéu t6 bénh ly nang, mét s6
tac gia da cho thdy ty 1€ mdi mac ARDS it hon &
bénh nhan I6n tu0| so v6i bénh nhan tré tudi. bénh
nhan tré tudi méc ARDS thudng c6 nguy ¢ phau
thuat cao va viém tuy cap.

Thoi gian ap dung ky thuat do Pes cla cac
nghién cltu do Pes tuang ddi ngan sau khi bénh
nhan ARDS dugc thd may. Nghién clu cua
Beitler va CS [6] co thsi gian ngan tu 22 (13 -
31) gid sau khi dat ndi khi quan. Thuc hién do
Pes cang s6m, cang gilp phan anh ding cc hoc
ho hap cla bénh nhan trong giai doan sém
ARDS, gilp t6i uu hod cai dat may thd theo Pes
sém, tir dé danh gia ddng hiéu qua cai dat may
thd theo Pes trudc khi phéi bi tén thuang do thd
may nhiéu han. Bénh nhan trong nghién clfu cta
chlng toi cé thdi gian thd mdy < 48 giG trudc khi
bat dau nghién c(ru chiém dén 87%.

Nghién cru cla chlilng t6i chi chon nhirng
bénh nhan ARDS & muc trung binh, nang theo
tiéu chuan Berlin. D&i tugng chon mau nay
tugng tu nhu nghién clu cla tac gia Beitler va
CS [6]. Trong nghién cltu cla chung toi, da s6
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ARDS & muc do trung binh chiém ty 1€ 76,1%.
Nghién ctu clia tac gia Talmor va CS [7], tac gia
Chen va CS [8] chon tat ca bénh nhan ARDS tu
nhe, trung binh va nang. Tuy nhién van da s6
tap trung vao bénh nhan ARDS mfc d6 trung binh.

Ky thuat ddt 6ng thong do Pes la moét ky
thuat dé dang thuc hién. Nghién clfu ctia ching
toi cho thay da s6 bénh nhan dugc dat sonde do
Pes thanh cong chi trong 1 [an, dat lai nhiéu nhat
la 4 [an. Khong t6n qua nhiéu thdi gian khi dat
ong thong do Pes, thai gian dat trung vi la tr 5 (3
- 6) phut, ldu nhat 13 16 phdt. Tuy nhién, diém
khé nhét la phai kiém tra dd chinh xac clia Pes do
dugc. Thdi gian dat bong do ap luc thuc quan
ndi trén chua bao gém thdi gian kiém tra va
chudn hod béng do &p luc thuc quan. Sau khi
thdy dugc song dao dong cla tim trén Pes, budc
ti€p theo la chuén hoa thé tich khi bom vao bdng
chen. Bom thé tich khi qua it vao bong chén s&
dan dén udc doan Pes thap hon thuc té. Trai lai,
thé tich béng chén qua 16n s& udc dodn Pes qua
cao. Thé tich bom t6i uu s& cho ra sy dao dong
Pes 16N nhat, phu thudc vao cau tric béong chen,
ap luc cau tric I6ng nguc xung quanh, tu thé
bénh nhan, ki€u thd cla bénh nhan. Tuy nhién,
viéc ap dung tim thé tich khi bom bdéng chén tdi
uu la lang phi thGi gian, khéng can thiét trén
thuc hanh 1am sang [9]. Mai loai va kich thudc
&ng thdng do Pes s& cd thé tich khi cdn bom theo
khuyén cdo. Nghién ctu cla Talmor [7] va
nghién cru cta Beitler [6] st dung phudng phap
nhin b&ng mat dé danh gia két qua. Chung ta c
thé thuc hién kiém tra tic nghén dé xem vi tri va
thé tich bong chén c6 phu hgp hay khéng.
Nghién cltu cho thay ty 18 thay ddi APaw/APes tir
0,8 — 1,2, mUic d6 sai s& cho phép 20% la cd thé
ap dung trén lam sang, ly tuéng hoa la 0,9 — 1,1.
Nghién ctu clia Chen va CS [8] cd ty & thay d6i
APaw/APes tr 0,91 (0,84 — 1). Trong nghién clu
cla chlng t6i, ty 1& thay dGi APaw/APes trong
kiém tra tic nghén 1a 0,93 (0,89 — 0,95), nho
nhat la 0,84 va I6n nhat la 0,98, tat ca déu trong
giéi han cho phép tir 0,8 — 1,2. Nghién c(iu cla
Mezidi va CS [10] thuc hién do Pes trén bénh
nhan COVID-19 bi ARDS ciing 1dy m{tc APaw/APes
tir 0,8 — 1,2 dé& chudn hoa béng chén. Vi vy, két
qué Pes do dugc trong nghién clftu cua ching toi
la déng tin cdy d€ ap dung vao phan tich nghién
ctru 1dam sang.

D€ (ing dung dudc mét cach chinh xac, can
6 kinh nghiém chuyén mon dé dat va phan tich
dit liéu tr bong thuc quan theo mot quy trinh
day du. Bén canh dd, can xem xét day khong
phai cong cu danh cho tat cad bénh nhan, viéc

can thiép trén bénh nhan can nham tra I6i mot
cau hdi 1dm sang cu thé. Chinh vi vy can cé
thém cac nghién cru trong nudc va trén thé gidi
dé danh gia Igi ich cia phuong phap nay.

V. KET LUAN

Trén 1dm sang, d€ cb gia tri ap luc xuyén
phéi thudng dung phuong phap do &p luc thuc
quan truc ti€p théng qua 6ng thong dat qua mii
hodc miéng. P4y la mdt thu thudt cd thé thuc
hién ngay tai giudng bénh. Tuy nhién dé dat
dudc cac hiéu qua nhu mong dgi thi viéc dat
béng dlng vi tri, hiéu chudn va cac ki thuat do
dac dung déng vai trd quan trong dé tranh sai s&
két qua.

TAI LIEU THAM KHAO

1. Grasselli G, Calfee CS, Camporota L, et al.
ESICM guidelines on acute respiratory distress
syndrome: definition, phenotyping and respiratory
support strategies. Intensive Care Med. 2023;
49(7): 727-759.

2. Sedhai YR, Yuan M, Ketcham SW, et al.
Validating Measures of Disease Severity in Acute
Respiratory Distress Syndrome. Ann Am Thorac
Soc. 2021; 18(7): 1211-1218.

3. Ranieri VM, Rubenfeld GD, Thompson BT, et
al. Acute respiratory distress syndrome: the Berlin
Definition. Jama. 2012; 307(23): 2526-2533.

4. McNicholas BA, Madotto F, Pham T, et al.
Demographics, management and outcome of
women and men with Acute Respiratory Distress
Syndrome in the LUNG SAFE prospective cohort
study. European Respiratory Journal. 2019: 1900609.

5. Chinh LQ, Manabe T, Son DN, et al. Clinical
epidemiology and mortality on patients with acute
respiratory distress syndrome (ARDS) in Vietnam.
PLoS One. 2019; 14(8): e0221114.

6. Beitler JR, Sarge T, Banner-Goodspeed VM,
et al. Effect of Titrating Positive End-Expiratory
Pressure (PEEP) With an Esophageal Pressure—
Guided Strategy vs an Empirical High PEEP-Fio2
Strategy on Death and Days Free From
Mechanical Ventilation Among Patients With Acute
Respiratory Distress Syndrome: A Randomized
Clinical Trial. JAMA. 2019; 321(9): 846-857.

7. Talmor D, Sarge T, Malhotra A, et al.
Mechanical ventilation guided by esophageal
pressure in acute lung injury. N Engl J Med. 2008;
359(20): 2095-2104.

8. Chen L, Grieco DL, Beloncle F, et al. Partition
of respiratory mechanics in patients with acute
respiratory distress syndrome and association with
outcome: a multicentre clinical study. Intensive
Care Medicine. 2022; 48(7): 888-898.

9. Baedorf Kassis E and Talmor D. Clinical
application of esophageal manometry: how I do
it. Critical Care. 2021; 25(1): 6.

10. Mezidi M, Daviet F, Chabert P, et al.
Transpulmonary pressures in obese and non-
obese COVID-19 ARDS. Ann Intensive Care. 2020;
10(1): 129.

345



