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Thay Ba&i bé& T8t Hon

Cong ty cd phan Quan ly va Pao tao quoc té

Cung cip cac khéa CME theo chuan B Y té

1. Quan ly chat lugng bénh vién 1. Quan ly nha nudc ngach chuyén vién,
2. Quan ly bénh vién chuyen vien chinh

3. Quan Iy diéu dudng 2. Nghiép vu su pham danh cho giang

4. An toan tiém chung vienCb, BH ‘
5. Thuc hanh t6t bdo quan véc xin (GSP) 3. Trung cap ly luan chinh tri (khu vuc Ha
6. Phuong phap Su’ pham y hoc cg ban Noi) S

7. Phu‘dng phap day hoc 1am sang 4, Dal’.l thau co ba‘p, dagﬂthau qua mang
8. Kiém soét nhiém khun bénh vién 5. Chuc danh nghe nghiép y té (bac si,

9. Cdng tac xa hoi trong y t& dieu duong..) .
10.Phuong phap nghién cdtu y hoc 6. Cac khoa dao tao lién tuc theo nhu cau
11.Y t€ lao dong/Bénh nghé nghiép/Thinh khac

luc/Chlc nang ho hap...
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VIEN DAO TAO Y HOC DU PHONG
VA 'Y TE CONG CONG

SCHOOL FOR PREVENTIVE MEDICINE AND PUBLIC HEALTH

KY THUAT PO VA PANH GIA
CHU'C NANG HO HAP 2024

PGS.TS.BS. Lé Thi Thanh Xuan

Email: lethithanhxuan@hmu.edu.vn,
0904248842

www.spmph.edu.vn


mailto:lethithanhxuan@hmu.edu.vn

Théng tin vé 1&p hoc

« BO mbn Suc khc’),e nghé nghiép, Vien Dao tao Y hoc
dw phong va Y té cong cong, Trwong DH Y Ha NOI

« Giang vién:

1.PGS.TS. BS. Lé Thi Thanh Xuan

2.PGS.TS.BS. Nguyén Ngoc Anh

3.ThS.BS. Nguyén Thanh Thao (diéu phoi I&p hoc)

4. ThS.BSNT. Pham Thi Quan

 Tro giang:

1. ThS Nguyén Qudc Doanh

2.CN Phan Mai Hwong
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MUC TIEU KHOA HOC

1. Trinh bay kién thirc co ban vé ky thuat do va danh gia
chirc nang hé hap

2. Thuwc hién dwoc k¥ thuat do chire ndng hé hap

3. Péanh gia dwoc két qua do chirc nang hd hap

4. ng dung dwoc két qua do chirc nang hé hap trong

chan doan mdt s6 bénh nghé nghiép thuwdng gap
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CHUONG TRINH

Budi 1:

=

On dinh 1&6p hoc (ThS Thao)
Gigi thiéu khoa hoc (PGS Xuan)
Téng quan vé ky thuat do CNHH (PGS. Xuan)

> w N

Chi dinh va CCD ky thuat do CNHH (PGS. Xuan)
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CHUONG TRINH

Budi 2: ThS Thao

1. Sinh ly hd hap va cac chi so hd hap co ban cia chive
nang hé hap (cac chi s ddng va chi so tinh)

2. Gidi thiéu, Danh gia, nhan dinh két qua v&i cac két

qua do chlrc ndng hdé hap mau
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CHUONG TRINH

Budi 3: PGS Ngoc Anh

1. Phwong phap xac dinh biéu dd chirc nang hd hap
thong thuong

2. Hwdéng dan kiém soat chat lwong, cac sai sot thuwdng

gap va cach khac phuc
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CHUONG TRINH

Budi 4: ThS Quéan
« Ky thuat do chrc nang hé hap: nguyén ly, dac tinh, ky
thuat, trang thiét bj

 Thwc hanh do chc nang hé hap
Buéi 5,6: Tw thwc hanh, tw doc tai liéu

Budi 7.1: ThS Nhung, 2 tro’ giang

« Hwédng dan doc két qua chire nang hdé hap (mau)
e Lam bai tap ca nhan
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CHUONG TRINH

Budi 7.2: PGS Xuan, ThS Thao
« Giai dap thac mac cua hoc vién
« Kiém tra cudi khéa dao tao

* Panh gia khoa hoc

 Bé gidng khoa dao tao

Budi 8: thwc hanh ca nhan
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MOT SO NOI QUI

* Theo chwong trinh da gui
 Pang nhap link hoc theo BUOI hoc trwéc 15
phut va dat tén bang stt va tén
— Vi du: 13. Mai
« Twong tac bang céach:
— Tha tim, biéu twong & goc dwdi bén phai
— Bat mic (unmute) dé phat biéu
—Bbanh ndi dung trong hop chatbox
— Bat camera
» Tai liéu g pdf do ThS Thao gt vao budi 4



PIEU KIEN BE bU'QO'C CAP CHUNG CHI

Pang nhap online theo qui dinh (mic, camera)
Tham gia 100% cac budi hoc.

Lam day du cac bai tap thwe hanh theo yéu cau

A

Thwe hanh tai chd: giay cl di hoc clia co quan hoac don

cam két thwe hién dung qui dinh.

5. K&t qua bai lwong gia sau khoa hoc (post test) dat tlr 6-6.5
diém tré 1én (ly thuyét va thwe hanh).

6. Danh gia cudi khoa hoc

7. Nop day da hd so, kinh phi theo qui dinh
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TONG QUAN VE KY THUAT BO
CHUC NANG HO HAP

PGS.TS. Lé Thj Thanh Xuan, 2025
D 0 e



MUC TIEU

Khai niém

Muc dich

Chi dinh va chong chi dinh

. Van ban phap qui

M6t s6 hdi chirng rdi loan thdng khi
thwong gap

gk wWNhPE
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1. PO CHU'C NANG HO HAP????
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PO CHU'C NANG HO HAP?

« Po chlrc nang théng khi (hd hap ky)
— Danh gia chirc nang thong khi phdi théng qua
cac theé tich, lv lwong khi trong chu trinh ho hap
(hit vao, thd ra)

» Po khi can, do tdng dung lwong phdi TLC
» Po kha néng khuéch tan khi DLCO
* Khi mau dong mach
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PO CHU'C NANG THONG KHi

« Hb hap ky

» KT thwong quy trong chan doan va theo déi danh
gia murc dé cua cac bénh ly dwdng hd hap.

* Sr dung may do cg’lc dc‘)ng,khl' khi hit vao, thé ra dé
tinh toan dwoc nhiéu chi sé chlirc nang phdi quan
trong.

» Ghi lai nhitng théng s lién quan dén hoat déng cua
phol, danh gia hoi chirng roi loan thong khi

« Pon gian, dé dang thuc hién va khéng xam 1an nén
bénh nhan sé& khong bi dau dén va hau nhw khong
gay kho chiu hay tai bién.
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2. MUC DiCH?

- Thong tin chinh xac vé Iwu lwong khéng khi lwu
théng trong phé quén va phdi & nguwoi dwoc do

- Tam soat ngudi co nguy co bi bénh phoi.

- Danh gia m&rc dd tac nghén va mrc dd tram trong
cUa gian phé nang.

- Danh gia nguy co, tién lwong trwd'c mo.

- Theo dbi tién trién trong qua trinh diéu tri.

- Panh gia muc do tan tat.
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3. KHI NAO PO CHU'C NANG HO HAP?

e Chan doan xac dinh hen phé quan, bénh COPD va
cac RL thong khi khac

» Chan doan phan biét hen phé quan vdi COPD, bénh
Iy RLHH khac (giam O2 mau, da hong cau. ..

* Do luong anh hudng cua bénh 1én CNHH
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KHI NAO PO CHU’C NANG HO HAP?

o Tam soat ngudi cd nguy co bénh phoi.

 DPanh gia nguy co, tién luong trude phau thuat.
» Theo ddi tién trién trong qua trinh diéu tri.

» Panh gia mic d6 tan tat va bénh nghé nghiép.

» Dung trong cac nghién ctru dich té hoc.
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CHONG CHI DINH

1. Tran khi mang phoi

2. Ton thu:opg phoi c¢6 nguy co bién chirmg khi
lam ho hap ky.

Bénh nhan khong hop tac.

Chan thuong viung ham mit, 10ng nguc.
Méi phau thuit nguc, bung, mit.

S g kW

Bénh 1y tim mach,suy tim, bénh mach vanh...
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CAC CHI SO CHINH TRONG PO CNHH

Viét tat Tén Tri s0
VC Dung tich song > 80%
FVC Dung tich séng gang stc | >80%
FEV1 Thé tich tho ra gang sic | >80%
trong gidy dau
FEV1/VC Chi s6 Tiffeneau >70%
FEV1/FVC Chi s6 Gaensler >70%
PEF Luu luong dinh >80%
MVV Thong khi ty y toi da >60%
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KET QUA PO CHU'C NANG THONG KHI

« Dung tich toan phdi (TLC)

« TOng dung tich song (VC)

+ Thé tich khi lwu thdng (TV)

» Dung tich hit vao, thé tich khi can ( RV)
e Thé tich dw trir th® ra (ERV)

« Thé tich duw tri¥ hit vao (IRV).
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V- tidal volume

FRC |functional residual capacity

ERV | expiratory reserve volume
nd RV residual volume

IC inspiratory capacity

IRV |inspiratory reserve volume

TLC |total lung capacity

VC vital capacity

{csu racte




Cac chi so vé thé tich hé hap

O ngudi trong thanh binh thwong

TV Thé tich khi lwu théng La lwong khi lwu théng trong mét 1an hit
vao va thé ra binh thwong.
Khoang 500 ml.

IRV Thé tich dw tri hit vao La thé tich khi dworc hit vao thém sau khi
hit vao binh thwong.
IRV thwdng chiém khoang 56% dung tich
song, twong ng v&i 1500-2000 ml.

ERV Thé tich dy trir thé ra La thé tich khi dwgc thé ra toi da sau khi
thd ra binh thudng.
ERV thwdng chiém khoang 32% dung tich
song, twong ng v&i 1100-1500 ml.

RV Thé tich can Pay la thé tich dwoc do theo nguyén tac
pha loang khi, thwong la khi nito hoac
heli.

Dao ddng tir 1000 dén 1200 ml.




Cac chi so vé dung tich hé hap

O ngudi trong thanh binh thuong

VC/ SVC  Dung tich sbng la thé tich t6i da co thé huy dong dwoc trong
mét lan hd hap.
FVC Dung tich séng thé& La thé tich khi thu dwoc khi thé ra nhanh, hét
manh mé swrc sau khi hit vao thé’t saul. ’
Chi s6 FVC thwong thap hon so véi chi so
VC.
IC Dung tich hit vao La chi s6 cho thay kha nang hd hap thich

(rng v6i nhu cau tang lvgng oxy clia co thé.
Dao dong tr 2000 ml dén 2500 ml.

FRC Dung tich can chirc Binh thwdng khoang 2000 ml dén 3000 ml
nang
TLC Dung tich toan phoi Thé hién kha nang chira dwng cla phoi
Khoang 5 lit




Cac chi so vé lwu lwong the

« Lwu lwong thé 1a lwgng thé tich khi dwoc huy ddng trong mot don vi thoi
gian (lit/phut hoac lit/giay),

« Kha nang hay téc dd huy déng khi dap rng nhu cau co thé va sy thdng
thoang cua dwdng dan khi.

O ngudi trrong thanh binh thuong

FEV1 Luu luong thé tich khi  thé tich khong khi ma ban cé thé thoi ra trong
thé ra gang stre trong 1 vong mét gidy dau tién cua thi tho ra.
giay dau tién C6 thé théi ra hau hét khéng khi ra khdi phoi

trong vong moét giay

PEF Lwu lwong dinh La Iwu lwong ra khoi phéi trong khi thé ra toi
da, & phan dau cla thi thé ra né phu thudc
vao lwc do co thé ra san sinh va khau kinh
cua dwong thé, nghia la phu thudc vao gang
strc, tiép theo do khong phu thudc vao gang
sirc nra;
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Gotopatientby 1D /Name Date of birth l “\‘
m [MARTINI DAVID 06/05/1975 | % ﬁ ﬁd ﬁ‘y}ﬁ e é @ j’; '*jg
Patient [ABCDEFGHIJKLMNOPQRSTUY WXYZ Vit FVC Myy  SpO2 Results Print | POSTBd BroncCh | DataRc HC test Help
MARTINI DAVID - Male - Age 28 - 180 cm - 76 kg - Caucasian ¥ V-t Curve / Test Info
. Baseline Spirometry
AN e e BestValues -
i el das A:ZI.I“C! "gf ; Parameters % Predicted Imerpre.tatlon
3D FVC 5.68 105  [Normal Spirometry
s I -V 5.12 114
PEF 12,90 132
FEVIFVC 901 i Repeatability
~-FVC PRE Session List- IRepeatable FYC, Repeatable FEV1, Repeatable PEF

Flow (L/fs)

/" Predicted

-10 T T T T T

0 1 2 3 4 5 6

Volume (L)

Ny
\J Set as Best

l;‘ Best (ATS)

i’
@/ Delete
B’ Exclude

Hpest DEEDDOOWorst [ODiscarded

|24/07/2003¢9 v (}POST

M Quality Report

@Conclusion [ Medical report

Bresthe out for a longer time, Breathe out ALL air in the lungs

Parameters | |Pred. | PRE | %Pred.| [ PRE#Y|IPRESSIPREES| | :AJ
FVC L 543 5.68 105 545 547 5,68
FEV1 L 4,49 512 114 5,06 4,85 512
FEVINC % 83,2 83.8 101 828 794 83,8
FEVIFVC % 83,2 90,1 108 92,8 88,7 90,1
FEV6 L 0,00 0,00 0,00 0,00
FEVIFEV6 % 0,0 0,0 0,0 0,0
PEF Lis 977 12,90 132 12,90 11,73 11,91
FEF2575 Lis 4,71 7,33 156 7,33 588 6,38
FEV3 L 0,00 0,00 0,00 0,00
FEV3FVC % 0,0 0,0 0,0 0,0
ELA Years 33 33 100 33 33 33
FET S 2,06 2,06 2,88 2,78
FEF25 Lis 9,07 12,02 133 12,02 10,94 11,36
FEF50 Lis 5,56 7,21 130 7,21 6,23 6,55
FEF75 Lis 2,34 4,00 171 4,00 2,67 3,06
EVol mL 120 120 140 160
FIVC L 543 541 100 541 5,56 578
FIV1 L 4,49 5,10 114 510 5,56 574
FIV1FIVC Y% 83,2 943 113 94,3 100,0

1

99,3 rv_l
MR w7 8
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CACH bOC KET QUA CNHH

Budc 1. Xem FVC

Buwé&c 2: Xem gia tri cua FEV1

Budc 3: Xem ty s6 FEV1/FVC

Buwédc 4: Xem lwu lwong tho ra

Buwdc 5: Xem MVV

Budc 6: Dap irng voi thudc gidn phé quan

Xit Salbutamol 400mcg, sau 15 phut do lai

- Khong dap wng: FEV1 tang < 10%

- FEV1 hodc FVC tang >12%: Test gidn phé quan
duwong tinh
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4. VAN BAN PHAP QUI

Tén van ban Tén bénh

1. Bénh bui phdi silic
2. Bénh bui phéi amidng

TTLB s6 29/TTLB ngay 25/12/1991 3. Bénh bui phdi bdng
4

CV sb 334/LDTBXH-BHLD
29/01/1997

Qb s6 27/2006/QD — BYT 21/9/2006 5. Hen phé quén nghé nghiép

TTLB s6 08/TT-LB ngay 19/5/1976

Viém phé quan man tinh NN

Thong tw 44/2013/TT-BYT 6. Bénh bui ph6i-TaIc nghé nghiép;
24/12/2013

Thong tw s6 36/2014/QD-BYT 2014: 7. Bénh bui phdi-Than nghé nghiép
TT15/2016/BYT ngay 15/6/2016 8. 34 BNN duwoc bao hiém
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5. CAC HOI CHU’'NG ROI LOAN THONG

G

1. Ro6i loan théng khi tac nghén
2. RGi loan théng khi han ché

3. Rdi loan théng khi hén hop
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5.1. ROl LOAN THONG KHi TAC NGHEN

Tiffeneau giam < 70% hoac Gaensler giam < 70%.
Tuy theo mirc d6 gidm FEV1 dé danh gia mirc do
nang roi loan thdong khi tac nghén theo GOLD 2020 va
ATS 2013.

- Giai doan 1: FEV1= 80%: Nhe

- Gial doan 2: 50 < FEV1 < 80% : Trung binh
- Giai doan 3: 30 < FEV1 < 50%: Nang

- Giai doan 4: FEV1< 30% : Rat nang
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5.1. ROl LOAN THONG KHi TAC NGHEN

- RO&i loan théng khi tac nghén hoi phuc hoan toan
néu sau test hdi phuc phé quan: FEV1/FVC va
FEV1/VC >70% va test phuc héi phé quan dwong
tinh.

- RO&i loan théng khi tac nghén hoi phuc mot phan
néu sau test phuc hdi phé quan: FEV1/FVC va
FEV1/VC <70% va test phuc héi phé quan dwong
tinh.
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5.2. ROl LOAN THONG KHi HAN CHE

 TLC, VC, FVC giam < 80% gia tri dw doan.

 FEV1/VC binh thwdng hoac tang

« RO&i loan thdng khi han ché m&c dd nhe: VC
hoac FVC tw 60-80%

» ROi loan théng khi han ché mrc dd trung
binh: VC hoac FVC tw 40-60%

» ROi loan théng khi han ché mrc dd nang:
VC hoac FVC < 40%
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5.3.PHAN BiET CAC HOI CHU’NG RL THONG KHi

RL Thong khi FEV1/FVC
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6. M6t s6 bénh c6 RLTK tac nghén

. Hen phé quan

. Viém phé quan man tinh COPD

1
2
3. Gian phé quan
4. Gian phé nang
)

. U khi phé quan
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7. Mot so bénh c6 RLTK han ché

1.Bénh Iy tai phoi

- Xo phoi vO can

- Viém phdi mo ké

- Viém tiéu phé quan phdi td chirc hda
- Sarcoidosis

- Viém phdi bach cau &i toan
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7. M6t so bénh c6 RLTK han ché

2. Bénh Iy ngoai phoi:

- Thay doi thé tich: Thai, TDMP, TKMP, Suy
tim, u I&n trong I6ng nguwc

- TK-co: nhwoc co, loan dwdong co, liét co
hoanh...

- Thanh nguc: Béo phi, gui veo cét song,
viém cOt song dinh khoép.
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7.Mot so bénh c6 RLTK han ché

3. Bénh phdi nghé nghiép:

- Bénh bui phdi than

- Bénh bui phdi Amiang

- Bénh bui phdi silic (Silicosis)

- Viém phdi gua man

- Nhiém doc Berry

- Ton thwong phdi do ngd ddc khi dwdng hit
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SINHLY HE HO HAP



MUC TIEU

- Trinh bay duoc cac co quan cau tao Nén bé may hoé hap
- Trinh bay duogc qué trinh thong khi phoi va néu duoc
cac chi so ctia thdng khi phoi

- Trinh bay duogc qua trinh trao doi khi tai phoi

- Trinh bay duoc cac co ché diéu hoa ho hap



THANH QUAN <

TIM

PHE QUAN



~ /\ X

HE HO HAP

H¢ thong ong dén Khi:

. Miii

. Hau

. Thanh quan

. Khi quan va phé quan.

H¢ thong trao doi khi: 1a phoi

. Cau tao boi nhiéu phé nang

«  Lanoi trao doi khi giita mau va khong khi.



Vung trao doi
khi

Viing dan
khi

Khi quan

Thanh quan

PQ goc




CAac co quan Pic diém ca
Mili C6 nhiéu 16ng mili, c6 16p niém mac tiét chat nhay, c6 16p
mao mach day dac.
Hong C6 tuyén amidan va tuyén VA chira nhiéu té bao limpho
Thanh quan | C6 nap thanh quan cir dong dé day kin duong ho hap
Duong | Khi quan Cau tao boi 15-20 vong sun khuyét x6p chong 1én nhau.
dan khi C6 16p niém mac tiét chat nhay voi nhiéu 16ng rung
chuyén dong lién tuc
Phé quan CAu tao boi cac vong sun. O Phé quan noi tiép xuc C4c
ph¢ nang thi khong c6 vong sun ma la cac thé co.
L4 phoi Bao ngoai hai la phoi ¢ hai 16p mang, 16p ngoai dinh vao
Hai 14 phai c6 3 long nguc, 16p trong dinh vao phoi, gitra hai 16p c6 chat
Phéi thuy. dich.
La phoitrai | Pon vi cau tao ctia phoi la cac phé nang tap hop thanh
cO hai thuy. | tirng cum va duogc bao boc boi mang mao mach day dac.
Co té1 700-800 triéu phé nang .
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HE HO HAP

+  Pem oxy tir khi troi vao té bao,

« Pem CO, ctia té bao ra ngoai khi troi.



CAU TAO HE

HO HAP

Nogs

1. Long nguc

2. Heé thong dan khi
3. Phoi

4. Mang phoi

Pharynx

Larynx

Crcold cartilage

Trached

|| Bronch

Lungs




LONG NGUC



LONG NGUC

* La 1 khoang kin.

* Pay la co hoanh.

* BO phan ¢6 dinh 1a ¢t song.

* B0 phan di chuyén dugc (xwong suon, xuong
uc).

* Phan cir ddng (cac co hit vao va tho ra).



LO TREN

" .

Céac oo bac thang
trudc,
gida S s

ﬁ* Xuong suon cb dinh vao

xuong suon nguc thir nhat

Xuong suen ¢d 5 3
g & b bdi mét dai xo chéc

chén vao déng
mach dudi don |
dan sau chd hep

an dudi nhat clia
dam réi than kinh
canh tay bi xuong
suon ¢ nang Ién

Xuong sudn nguc tha
nhét thoai héa véi dam
r3i canh tay dinh phia sau

Ghi ¢hl : xuong sudn c3 thudng
cing khéng gdy triéu chung gi
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4 ) Y 4
Béng mach chll nguc xudng C6 xuong sudn

s - i3
Pia gian d&t sng nguc thir tam Than giao cam trai

Thén kinh tang

Théan giao cAm phai guc 1on trai

Than kinh tang Tinh mach ban don
nguc Ien phai Mang phdi trung that
Mang phsi

: A » S ; G . - Thuc quan
suon (thanh) . 3 g 3 . 135 z " . =

Tinh mach
don==

Sng nguc

La phai cta
gan trung tam

Mang phéi hoan trai clia
(cat bd) gan trung tam

Thén kinh hoanh phai va 2 e s i

Satig: foath: Va-HaR ymash lang phoi trung that va

hoanh mang ngoait o o =L ; = oo € mang ngoai tim (cit)

4n kinh hoanh trai va
dong mach va finh mach
hoanh - mang ngoai tim

Mang phéi trung that va
mang ngoai tim {cat)

Ngach sudn hoanh phai Mang ngoai tim

Tinh mach chil dudi Ngach sudn trung that trai

Béng mach va cac finh mach nguc trong phai Co ngang nguc

Ngach sudn trung that phai Bong mach va cac finh mach nguc trong trai

Trung that trudc Sun sudn thir nam

Xuong trc La gida eda gén trung tam duoc mang ngoai tim phd 16n

13
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CO HO HAP

Lam thay doi thé tich 16ng nguc.
Co hit vao:

* Binh thuong: co hoanh, co lién sudon ngoai.

* (@Gang suc: co leéch, co rang trudc, co tc don

chiim, co ma, co canh mii.



Vom hoanh co
tang thé tich 16ng nguc



Cotsong  Xwong (rc

N

Cot song
Xwong swon




CO HO HAP

Co tho ra:

 Binh thudng: cac co co vao trong llc hit vao,
khi gian nghi s€ gay thé ra.

» Gang suc:
— Co lién suon trong

— Co thanh bung trudc.



QUA TRINH HO HAP




HINH 1

Binh thuong

& J

QUA TRINH HO HAP

,(_siqﬂ

o~
RSP

HINH 2
Hit vao

Long nguc nang Ién

Nho co lién swon CO va

HINH 3
Tho ra

Long nguc ha xudng



QUA TRINH HO HAP

Hit vao Thd ra
' Xuong
Cot uc
song
Cd lién
suon
ngoai 8 Cdc xuong #Co li€n sudn
N = xuon dugc ) #ngoai din,
Cd hoanh ning o S xug
- suon dudc
A B ha xudng

Co hoanh dan

Hinh 21-1. Sy thay d6i thé tich 10ng nguc va phdi theo cic cic
chiu hit khé vao va thd ra binh thudng
A. Nhin ngiéng; B. Nhin tf phia truGe



Cac co thd ra
N N
o =% - P :
Phu Tho binh thuong
Ca uc-don-chim

Thé ra do su ép lai

(néng xuong (e)— thu déng cia phdi

Cac co bac thang trudc
Gita

Sau (ndng va——
¢d dinh cac
Xuong suon trén)

Chinh The tich cuc

Céc co gian suon ngoai
(ndng sudn, do dé lam
ting bé ngang cla
I6ng nguc)

Cac co gian suon trong,
_ trir phan gian sun

Phén gian sun cla cac
co gian suon trong
(cing nang suon)

Cac co bung (ha cac
xuong suon dudi, ép
cac tang trong & bung;
do dé ddy co hoanh I&n)
Co thang bung

Co hoanh (vom hoanh
ha xudng, do dé lam

o chéo bung ngodi
- s ’ Co chéo bung trong
tang duong kinh doc cua o bung
Iéng nguc; ciing nang cac ngang bu

xuong suon dudi)



Puong ho
hap duéi

PQ hd hap

éng PN

PN

Khi quan

PQ phoi

Tiéu PQ

PUONG DAN KHI

7 i Hong
—— .
é‘d Thanh quén




KHI QUAN

VI TRI:

SUNNHAN qeerenrmnrrnnemnennns oo

(CO 6) 0 Gi6i han trén: C6

A G101 han dudi : D4

PHE QUAN CHINH
PHAI- TRAI

PHE QUAN
. PHAN THUY
PHOI TRAI
PHE QUAN
PHAN THUY

PHOI PHAI



aDai12cm, rong 1
cim.

216 - 20 nra vong
sun xép chong Ién
nhau.

Bao mé lién két
Vong sun
Cac soi chun

Tam mé lién két (da cit bd

Cac day ching vong (gian s

Cac sun khi quan

Niém mac thanh sau khi quan cho
thay cac nép doc tao nén bdi
t8p hop ddy déc cac soi chun

Phé quan thuy trén




HUONG bPI VA PHAN POAN PHE QUAN

THUY THUY TREN
TREN

THUY -
GITUA -~ .
Z A 0 ,-
THUY DUGI THUY DUOI

Thanh tiéu PQ cau tao boi co tron, dugc diéu hanh bi HTK giao cam.
Kich thich giao cam lam gidn tiéu PQ
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PHOI VA MANG PHOI



PHOI VA MANG PHOI

Phoi 1& co quan chinh ctia bd may ho hap, chiém phan 16n
hai bén 1ong nguc, nam canh trung that va ngan cach véi
cac tang ¢ trong bung bang co hoanh.

QPhoi x0p va dan hoi, duoc bao boc bdi mang phdi (trir
ron phoi) va ¢é trong luong khoang 600-700 grs.

QKhi gd trén 16ng nguc , phoi binh thuong c6 tiéng trong,
pho1 b1 viém c¢o tiéng duc hon.



HINH THE NGOAI CUA PHOI

DINH PHOI

MAT UC SUON

» BOTRUGC

BO DUOCI &/

MAT BEN

MATTRONG
(RON PHOI)

DAY PHOI



THUY PHOI

THUY TREN THUY TREN

KHE NGANG

THUY GIUA <

KHE CHECH KHE CHECH

THUY DUGI THUY DUOI



TIEU THUY PHOI VA PHE NANG

PHOI Thuy : Phh\én
phéi t Ey

PQ PQ PQ
phoi thay phan
thuy

71



TIEU THUY PHOI VA PHE NANG

Tieu . O TUI___ pN

thay P PN
phoi
PQ TIEU
ticu PQ
thuy

Ti€u thuy pho1 - don vi co sO
cua phoi.

Mang lu61 mao
mach
( Sat PN)

Thanh PN +
Mang lué1 mao
mach

vMong : 0.1 —0.5

m.

v Trao doi khi

v SO luong: 300 —

400 triéu.

v S 1 70-90m2 y



TIEU PHE QUAN PHOI

TIEU
grageeasanees PHE QUAN
HO HAP

CHUM PHE
NANG

TUI PHE
NANG



PHE NANG

Phé nang don {/1 chu’c nang
ctia phoi.



TIEU THUY PHOI VA PHE NANG

Alveoli are air
sacs at the ends

f
{.f S l . cf :1e bronchiocles.

e A

— .

;_: Bronchioles

- are the smallest {§ Blood

- airways. vessels
R surround
| the alveoli.

Lungs
Inside

e —
W . alveoli
[ -

The diaphragm is a muscle below
the lungs. it flattens to draw air in as  Inside
blood

you inhale, then rises as you exhale.
vessel
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MACH MAU VA THAN KINH

0 PONG MACH:

v DM Phé quan (P)

v DM Phé quan (T)

0 THAN KINH: Than kinh lang thang
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TUAN HOAN PHOI

CO 2 hé théng mau dén phoi:

 Mau den: tir tam that phai = PM phoi = phoi
= trao doi khi = mau dé = tinh mach phoi
=» tam nhi tréi.

» Hé thong mau do: xuat phat tir ddng mach

cudng phoi, nudi mo phodi va cuong phoi.



TRUNG THAT

Phia trudc: xuong trc, xuong suon, co Ngang nguc.

Phia sau: mit trudc cot song
Phia trén: 10 trén
Phia dudi: co hoanh

Hai bén: mang phoi trung that.



SINH LY HE HO HAP



PINH NGHIA




QUA TRINH HO HAP

1. Théng khi phé nang.
2. Trao doi khi phoi
3. Van chuyén khi.

4. Trao doi khi tai md



Té bao biéu
mo & phoi

Mao mach
O cac mo

Té bao &

Su tho (sw
*thong
khi & phéi)

> Trao doi
khi & phdi

, Trao do6i khi
& t€ bao

cac mo

o

SODb
CAC
GIA
POAN
CHU

S—
YEU

TRONG
QUA



THONG KHI PHE NANG



KHONG KHi VAO PHOI

Ap suat

khi quyén

KHI VAO PHOI

KHI RAKHOI
PHOI



PONG TAC HO HAP

Trachea

Ribs move
up and out

N\‘\R"AT‘ON (aCﬁVe)

Rib
Lung
rted Lung
S J inflated
EEXHALATION (passhil 0 | .
muscles relax - Diaphragm

Diaphragm curved down




CO HOC HO HAP

DPong tac hit vao: - tich cuc

Binh thuong:

Co hoanh co = tiang chiéu trén dudi

Co lién suon ngoai - tang chiéu truge sau-ngang
Gang suc:

Co 1&ch, rang trudc, trc don chum -2 ho hép phu
Co canh miii, co ma, co lud1 = giam khang luc
Két qua:

Dung tich 16ng nguc ting lam phoi dan ra

> Ap xuat phé nang thap = khong khi tran vao



Ut




Rib cage gets

:;:::3: as inhaled smaller as
rib muscles rib muscles

contract relax

INHALATION
Diaphragm contracts
(moves down)

EXHALATION
Diaphragm relaxes
(moves up)




CO HOC HO HAP

Dong tac tho ra:

Binh thwong: - thu dong

Dan cac co ho hap

Dung tich long nguc giam = dung tich phoi giam >
ap suat phé nang cao = khong khi ra ngoai

Ging stre: > tich cuc

Co thanh bung trudc = ép co hoanh Ién

Co lién suon trong =2 hep lién suon



VAI TRO CUA MANG PHOI

Y nghia ciia ap suat am:

- Doi v6i ho hap:

+ Lam cho phoi di chuyén theo su ciia dong ctia long
nguc

+ Lam cho hiéu suat trao doi khi dat toi da

- Dbi véi tuan hoan:

+ Lam cho ap suat trong 16ng nguc thap hon o véi
cac vung khac nén mau vé tim dé dang

+ Lam cho mau tur tim phai 1én phoi dé dang



VAI TRO CUA PUGNG DAN KHI

- Bén canh churc ning dan khi, nd con co6 cac chirc
ning khac nham bao vé co thé :

+ Lam am khong khi trude khi vao phoi.

+ Dieu chinh nhiét do khi hit vao.

-> Do mili, miéng hau dam trach.



VAI TRO CUA PUGNG DAN KHI

- Ngin vat la vao duong hd hap, bang C4c co ché:
+ Chat tiét ctia khi quan chira IgA

+ LOong muai: trén 10 pm.

+ Tur 2 — 10 um, roi trén thanh khi quan — phé quan.
+ Céc hat nhé hon 2 pm xuodng tan phé nang

- biéu hoa luu luong Khi:

+ C4c soi co tron tiéu phé quan



KHOANG CHET CUA HOHAP

-Khoang chét giai phau: thé tich khi 1ap day duong
dan khi khdng dung dé trao do6i khi voi mau
-Khoang chét sinh ly: 1a khoang chét giai phau cong
thém thé tich khi trong cac phé nang khong dung dé
trao d6i vai mau.

-Tri s6 khoang chét khoang 0,14 lit = thdng khi phé
nang moi nhip tho 1a 0,36 lit.



MOT SO PONG TAC HO HAP PACBIET

* Phan xa hat ho1 2 mii

* Phan xa sac = thanh quan

» Phan xa ho © khi — phé quan
* Dong tac nol = thanh quan



Khi
b
sung

Khi lvu
thong

Khidw
trir

Khi can

<

-~

SU THONG KHI O PHOI

Hit vao gang stic
(1800ml)

Thé ra binh
thwong(500ml)

Thé ra ging sirc
(1100-1500ml)

Khi con lai
trong phoi
(1000-1200ml)

.

| Vg

Dungtich
song(3500
ml)

Téng
thé tich
cua
phoi
(4400-
6000
ml)



Dung tich song (VC)

Khi luwu thong La hI’O’Ilg khong khi vao hoac ra khoi
phoi sau mdi lan hit vao tho ra. TV = 0,5 lit

Khi dw trir thé ra: La luong khi ¢6 kha nang tho ra
tan luc thém khoang 1,5 lit.

Khi dw trir hit vao: La luong ¢6 kha nang hit vao tan
luc thém voi the tich 1,8 lit.

(Dung tich song = Khi luu théng + Khi dy triv tho ra
+ Khi duy triv hit vao)



Tong dung lwong phoi
Khi ciin: lugng Kkhi con ton tai trong phoi sau khi da
tho ra tan luc khoang 1,2lit.
Tong dung lweong phoi (TLC): La tong dung tich
phoi va khi cin.
TLC=VC+RV



SU TRAO POI KHI O PHOI



SU TRAO POI KHI

-Co ché trao doi qua mang phé nang — mao mach la
hién tuong khuéch tan khi hoan toan thu dong.

- Mang phé nang mao mach thi phai qua cac 16p sau:
+ Lép dich 16t phé nang c6 chat hoat dién
+ Lép biéu mo phé nang

+ Mang day phé nang

+ Lop gian bao (khoang ké)

+ Lop mang day mao mach

+ L6p nd1 mac mao mach

+ Lép huyét tuong

+ Mang té bao hong cau







SU TRAO POI KHI TAI PHOI

Khi hit vao :

e 02 chiém 20.93% thé tich.

e CO2 chiém 0.04% thé tich.

« N2 va céac khi khac chiém 79.03%.
Ap sudt khi troi = 760 mmHg:

o 002 =159 mmHg
. nC0O2 = 0.3 mmHg
° ON2 = 600,6 mmHg.




SO SANH KHI HIT VAO - THO RA

O, CO, N, Hoi nuéce
Khihit | 20,93% | 0.04% | 79.03% It
vao
Khithé | 16,409% | 4,10% | 79,50% | B3o hoa

ra




SU TRAO POI KHI TAI PHOI

Khi vao dén phé nang:

 p0O2 =100 mmHg

« pCO2 =40 mmHg.

MAau den vé phéi, chwa trao déi khi:
 pO2 =40 mmHg

« pCO2 =46 mmHg.




Péng mach

é”

SU TRAO POI KHI PHE NANG - PHOI

Tinh mach
' phoi

‘DPéng mach
7 chu



Sau khi trao déi khi,

Red blood cell
mau do chira:
Capillary
e pO2 =99.9 mmHg lumen Eﬁéé‘iﬁiﬁ?.
cell
* pCO2 =40 mmHg,. | Endothelium ;
, » A X s 0.5 \\J;::—_:__ e,
Mau do vé that tral, ;o E——— ——

A A 1 2 [ —— /"I"’“—'""”‘”‘Tr*\ s
tong ra ngoal, pO, chi Alvmaiar
con 95 mmHg’ do: mau epithelium
e R I 2 Fused
nudl nhu mo phdi do basement
. membranes
vao tinh mach phoi,

mau nudi co tim vé that

Surfactant

Alveolar air space

(d) The respiratory membrane

trai
ral Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings



CAC YEU TO ANH HUONG

Cac yéu to anh huong dén van toc khuéc

h tan:

+ Ty 1€ thuan véi1 kKhuynh ap khi, dién tic]
xuc, do hoa tan cua khi trong nuéc

1 tiep

+ Ty 1& nghich chiéu day mang trao doi, trong

luong phan ti khi



SU VAN CHUYEN KHI



CHUYEN CHO KHI TRONG MAU

Sau khi d3 trao doi khi & phé nang, mau do s&
duwoc dua dén cac mo.

Tai mo, mau dd giao oxy cho mé, lay CO, vé
lai phé nang, tiép tuc qua trinh trao doi khi.



CHUYEN CHO KHI TRONG MAU

C6 2 dang vin chuyén khi trong mau:

« Khi hoa tan trong huyét trong.

» Khi két hop Hb
Dang két hop 1am ting kha ning van chuyén O,
1én 70 1an va CO, 1én 17 lan




HEI\/IOGLOBIN

Phan tw hemoglobln

Hong ciu chirs Lo
phan tor hemogiobin
van chuyén oxy

Qxy gan kil vio neme irin
plsan tie hemogiabin

e v EADAM.

Cral thict GlissDucluckhon oom



CHUYEN CHO O2



DANG CHUYEN CHO

Dang oxy hoa tan:

- VO, hoa tan = pO, (mmHg) x 0.00314

- Luong oxy hoa tan trong mau la 0.3 ml/dL mau.
-Oxy hoa tan 1a dang sir dung ctia Ty thé, oxy gan
Hb phai trd vé dang hoa tan trude khi duge stir dung.
Dang két hop: 97% oxy trong mau dugc chuyén
chod ¢ dang két hop véi Hb.



SU CHUYEN TRO VA GIAO OXY TRONG MO

Hb:

- Hb ( Hemoglobin) la protein gom 4 Hem + 1globin.

- 1g Hb c6 thé gan 1.39 ml O,.

-Hct bang 40% |3 tri s6 sinh 1y binh thwong, toi wu cho
viéc van chuyén oxy ciia mau.

CAac yéu to anh hudng dén ai luc ciia Hb d6i véi O,

+ Nhiét do tang, pH giam, CO, ting, chat 2,3 — DPG ting,

hop chat Phosphat tang : 1am giam ai luc cta O, vai Hb.



Dang hoa tan

Dang két hop

-SL: 2 -3 %. - S6 lugng: 97%.
- L& dang sir dung cta ti thé|- Phai chyén qua dang hoa tan
(dang str dung). trudec khi duoc ti thé sir dung

(dang du trit).

- Luong oxy hoa tan khong
2101 han.

- Luong oxy két hop bi gidi
han bdi sO luong Hb cO thé
gan OXY.

- Ti 1é thuan véi pO,

- Khong tuong quan pO,




CAC Hb BAT THUONG

COHb:

-CO la mdt chat khi thai tir cac dong co no, dam chay va
khéi thudc l4.

-CO 1a chat khi khdng mau, khdng mui, khong vi va cé ai
Itre véi Hb gap 210 1an so véi O,.

- Ngd doc CO lam mau co mau do.

-Tiép xuc véi CO kéo dai s& gay ton hai cho ndo gay bénh

Parkinson va tam than.



CAC Hb BAT THUONG

MetHDb:
-La loai Hb ma trong d6 nguyén tir Fe2* bi oxy hoa thanh

Fe3+. O dang nay Hem mat kha ning gan véi O,.
- Mau c6 mau xanh tim

SulfHb:
- Trong SulfHb, mdt hoac hai Hemcua Hb bi sulfat hoa.

- Mau co6 mau hoi xanh.



CHUYEN CHO CO2



CHUYEN CHO CO,TRONG MAU
Trong huyét twong, CO, chuyén ché dwéi 3 dang:
* Hoatan.

*  Tao hop chat carbamin véi Protein HT.
Két hop véi nude thanh H,COs.

— Khong cé men carbonic anhydrase xUc tac.
— H,CO3 phan ly thanh HCO5 va H*



CHUYEN CHO CO,TRONG MAU

Trong hong cau, CO, ciing ¢ 3 dang:
* Hoa tan.
* Tao carbaminohemoglobin (CO, + Hb).
« Két hop véi nuéde tao H,COs.

— C0O men carbonic anhydrase xuc tac.

— H,CO; phan ly thanh HCO;~ va H*



CHUYEN CHO CO,TRONG MAU

So sanh 3 cach vén chuyén CO,

» CO, ¢ dang hoa tan: chiém 7%.
 HbCO,/ Protein HT - CO, : 23%.
« HCO; :

— Trong huyét tuong khong dang keé.

— Trong hong cau chiém dén 70%.



SU GIAO OXY CHO MO






TE& bao & cac
" md co fthé

A. Sw trao déi khi & ph

B. Sw trao doi khi & té bao

A. Sy trao d6i khi & phdi
B. Su trao d8i khi & t& bao



PIEU HOA HO HAP



PIEU HOA HO HAP

Trung tam hé hap:

- Vung hit vao: mat lung hanh ndo - nhip can ban
- Vung tho ra: mat bung hanh ndo = tho gang strc
- Vung diéu chinh: ¢ cau ndo = kich thich, uc ché
- Vung cam nhan hda hoc: & hanh nao



. + Kich thich
Can ndo e

Hanh nao

Trung tam dieu chinh the 4

f

Trung tam e ché ho hap — N | % Cau nao

Trung tamthora -
Trong tam hit vio

S

Co lién suon trong -\ 3

Co lién suon ngoai



Cerebrum .

/ -
e HIGHER CENTERS g
™ Cerebral cortex
Pons meiespeien |8
Medulla = d
D)
p . CSF
Pontine respiratory -—— chemoreceptors
centers Respiratory
Pons——— | centers of pons Cerebellum
Ventral respiratory — N IX
group (VRG) Chemoreceptors
Medulla and baroreceptors |
. of carotid and ,
Dorsal respiratory — aortic sinuses / N X | S
group (DRG) Stre/tch \ refﬁﬁfc'wy
To inspiratory o receptors . group (DRG) Respiratory
muscles E=F ‘\ of lungs — rhythmicity
g 774 — A\ '\ Ventral centers
|82 .3 ' | ' respiratory
'/ - / Motor neurons|| || 9roup (VRG) _|
| controlling |#]|
!‘:‘xternal Diaphragm ‘ diaphragm \‘
intercostal — ' N // ' vl
muscles \ \ / Motor neurons
' controlling other
respiratory KEY
muscles = Stimulation

—i = Inhibition

Diaphragm Phrenic nerve

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings



TAC NHAN DIEU HOA HO HAP

CAac yéu to hda hoc:
*  Quan trong nhat 1a CO,
« Kédén laH*

«  O,tac dong kémnhat




TAC NHAN DIEU HOA HO HAP

Anh hwéng ciia pCO, trén ho hap

* pCO, trong mau PM : 40 +£ 5 mmHg.

» CO,tang cap tinh, thong khi phé nang tang, dua
CO, vé binh thuong.



TAC NHAN DIEU HOA HO HAP

Anh hwéng ciia pCO, trén ho hdp

Tang 1 — 2 %: khong thay doi.

Tang 5%: thong khi phé nang ting.

Tang 9%: su kich thich ctia CO, toi da.

Tang trén 10%: e ché trung tAm hd hap, gay

ngung tho.



TAC NHAN DIEU HOA HO HAP

Nong dp H+:

pH mau PM binh thuong = 7.35 - 7.45

pH con 7.1: thong khi phé nang ting 4 lan.
pH ting 1én 7.6: thong khi phé nang con 80%.

HO hap gitip diéu chinh toan — kiém co thé.



TAC NHAN DIEU HOA HO HAP
O, trong dong mach:
» Kich thich hé hap manh khi pO, < 60 mmHg.
» Quan trong trong C4c ca suy hd hap man tinh

» pO, chap nhan duoc trong cic ca suy hd hap man
tinh la 60 — 80 mmHg.



YEU TO KHONG HOAHOC

Luéng than kinh di tiv trung tam:

* Khico 1 vung vé ndo hoat dong manh, vung
nay sé& phat xung, trc ché cac vling xung quanh

* Dau, cam giac so hai...

* Trong giai doan chuén bi van dong va van
dong.



YEU TO KHONG HOAHOC

Luéng than kinh tir CAC thu thé ngogi bién.

» Ludng than kinh tir thu thé cta p

0l.

» Céac thy thé ap suat tir xoang can!
mach chi, tAm nhi, tAm that.

* Nhiét do cao.

1, cung dong



YEU TO KHONG HOAHOC

Cac phan xa noi tang.

» Hat hoi, ho.

» Nuot, nén: dong thanh quan, Gc ché ho hap dé
bao v¢ duong tho.

» Rin: dong thanh quan, trc ché ho hap.



THUC HANH PO CHUC NANG
HO HAP VA POC KET QUA

Ths.BSNT. Pham Thi Quéan
B6 mon: Stirc khoé nghé nghiép
Pai hoc Y Ha Noi



MUC TIEU

1. Trinh bay duoc cac thao tac cia ki thudt do chitc nang ho hap

2. Doc dwoc cac thong s6 nang hd hap



Khai niem

* Do chtic ning hé hip: chan doan va theo ddi danh gia
muc d6 ning nhe ctia cac bénh Iy hd hap.

 K¥ thuat gilp ghi lai nhitng thong so lién quan dén
hoat dong ctia phoi -> gilp danh gid cic hoi ching roi

loan théng khi: tic nghén, han ché va hon hop



Chi dinh

* Chan doan xac dinh hen phé quan, bénh COPD va céac RL thong khi khéc

« Chan doan phan biét hen phé quan vai COPD, bénh Iy c6 RL hd hap khac nhu gian oxy
mau, da hong cau...

* Po luong anh hudng cta bénh 1&n chirc nang ho hap.
« Tam S04t ngudi €O nguy co bénh phoi.

» Panh gid nguy co, tién lugng trude phau thuat.

» Theo dbi tién trién trong qua trinh diéu tri.

« Panh gi4 mirc d6 tan tat va bénh nghé nghiép.

» Duing trong céac nghién ctru dich té hoc.



Chdng chi dinh

» Tran khi mang phoi

» Ton thuong phoi €6 nguy co bién ching khi 1am ho hap ky.
« Bénh nhan khong hop tac.

» Chan thuong ving ham mit, 10ng nguc.

* M6i phau thuit nguc, bung, miit.

* Bénh ly tim mach,suy tim, bénh mach vanh...



Chuan bi trudc khi do chire nang ho hap
 Mic quan 40 rong rii
« Khong hut thudc 1 giod trude khi do
» Khong uong rugu 4 gid trude khi do
« Khong van dong nang 30 phut trude khi do

* Khong an no trong vong 2 g1¢ trude khi do

* Poi véi tI‘ll’O’ng hop do ho hap ky dé chan doan bénh 1an dau tién:
Khong sur dung thuoc gian phé quan trude khi do: 6 glo’ néu 1a loai tac
dung ngan; 12 gid néu 1a loai tac dung kéo dai; 24 gid néu 1a loai uodng
nhu theophyllin.



X1 tri trude kh1 do CNHH

Yéu t6 phat hién

Xt tri

C6 dung thudc chira khoé thé trong 24 gior
tru6c

Hen do CNHH sau 4h (tir khi dung thudc) khi bénh nhan di dung cac
thudc salbutamol, terbutanyl, ipratropium, theophyllin

Hen do CNHH sau 12h (tir khi dung thudc) khi bénh nhan da dung cac
thudc salmeterol, formoterol, theostat

Hen do CNHH sau 24h (tir khi dung thudc) khi bénh nhan da dung cac
thudc bambuterol

Pang dung thudc diéu tri tim, dau nguc,
tang huyet ap khong

Dua theo thuéc hién dang dung. Can dirng thudc chen beta adrenergic
trweéec do CNHH it nhat 6 tiéng

Co6 dang mic quan 40 chat

Hwéng din ngwoi bénh néi 16ng quan 40 truéc khi do CNHH

Hut thudc 14 1 gio truéc

Huwéng dian bénh nhan chd, do CNHH sau hit thudc it nhét 1 tiéng

Udng rwou trong vong 4 gio' truéc

Hwéng din bénh nhan chd, do CNHH sau udng rwou it nhat 4 tiéng

Gang sic manh 30 phut truéc

Nghi ngoi va do CNHH sau 30 phut

An qua no trong vong 2 gio truéc

Ngdi nghi, va do CNHH sau in 2 tiéng




Chuan bi dung cu




KET QUA




CAC BUOC TIEN HANH

* Hwdng dan ngudi bénh ngbdi vao ghé
e Giai thich cho nguoi bénh vé ndi dung sé tién hanh

* Nhap cac thong so: ho tén, ngay thang nam sinh, gidi, chiéu cao, can

nang
* Thiét 1ap chi s6 can do: an nut chi s6 can do, hiéu chinh may

e Tién hanh do



CACH TIEN HANH

An nat On

An nat ID, nap cac thong s cla d6i tuong bang cac phim s
STT (ID)

Tén

Gidi 1- nam; nl¥

Tudi: nam

Chiéu cao cm

Can nang kg

Chung toc race- 2: other or Asian

Sau moi [an nap théng s, an phim Ent
Cough or sputum: Y or N (ho hoac cé dom)
Respiratory failure: Y or N (suy hd hap)

Trwdc khi do phai kiém tra lai chinh xac cac théng s6 cta d6i tugng dad nhap vao may,
néu sai tién hanh nap lai.



CACH TIEN HANH

» Hwdng dan cac thao tac déi twong can thuc hién

e An phim FVC

* Khi d8i twong d3 san sang, kep mii, dwa 6ng vao miéng qua 2 ham
rang, tron méi ngam kin 6ng, hit thd binh thuwong vai nhip qua éng
theo dudng miéng, khong lam tac 6ng, khong dé khong khi thoat ra
ngoai.

* Sau d6 yéu cau doi twong hit vao tir tir, nhanh dan dén hét sirc, roi
th& ra 1 hoi that nhanh, that manh, kéo dai cho dén khi hét khi thd ra
(it nhat 13 6s)

* An phim Display dé xem két qua ( gdm bang s va biéu do )
e An phim Print dé in két qua.



CACH TIEN HANH
 Chénh léch gilra 2 Ian gang strc t6t nhat cha FVC va FEV1 khong qua 5%

3 phé dung d6 chap nhan duoc phai theo tiéu chuan ATS (hdi l6ng
nguc My)

* Phai co diém xuat phat tot
* Thoi gian do FVC kéo dai 6s

« Pam bao ging strc lién tuc va téc dd cho moi lan do



CAC DANG KET QUA O CNHH

 Cac két qud CNHH c6 thé duoc phan tich theo dang FEV1/FVC; %FEV1
va %FVC.

Co 4 dang két qua:

* Binh thuong

* Han ché

* Tac nghén

* Hon hop han ché - tac nghén.






PANH GIA TIEU CHUAN CHUC
NANG HO HAP



TIEU CHUAN CHAP NHAN BUQC
» Thoi gian ttr khi hit toi da dén bat dau do FVC < 1 giady
« CO binh nguyén 1 giay trén dwdng thé tich - thoi gian
« Diém két thuc test hinh 16m xudng trén dwéorng cong luu
« [lwong — thé tich
» Thoi gian do kéo dai it nhat 6 giay (nguwdi Ion), 3 gidy — TE
- Pwdng cong luwu lwong — thé tich khéng gap khuc
» Hit vao co thyc hién véi gang stre cao nhat hay ko
» Gang slrc cd dat mirc cao nhat khi thd ra hay khong



Thoi gian tie khi hit toi da dén khi bat dau do FVC < 1 gidy

Volume L

EV I B

D. — T 1
%00 ' o02s 0.50
MNew time zero

Time s




Co binh nguyén 1 giay trén duong cong thé tich -
thol gian

The expiratory time should be

at least 6 seconds and the plateau
Post Pre at least one second.

Expiratory time

should be at least

Yolume-Time Curve

6 seconds
) B
- F o
4
3 -
Volume in liters 2 O
(Y-axis) 1 d
0 Y

01 2345067809 10HD2MBMWMB B

Time in seconds (X-axis)



THOI GIAN THO RA TOI THIEU 6 GIAY VO
NGUOI LON VA 3 GIAY VOI TRE EM

A The expiratory time should be
Volume-Time Curve i
at least 6 seconds and the plateau
Post Pre at least one second.

should be at least

Expiratory time
6 seconds

P
p—

Volume in liters
(Y-axis)
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LI L
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Time in seconds (X-axis)



Diem ket thuc test hinh 13m xuong trén duong
cong luu lvong — thé tich
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Puong cong lwu luong — thé tich khong cé gap
khuc




MQT SO TIEU CHI CAN
SU GHI NHAN CUA KTV O CNHH

« Hit vao co thwe hién véi gang stre cao nhat hay khéng
» Gang slrc cd dat mre cao nhat khi thé ra hay ko



TIEU CHUAN LAP LAl

« CO it nhat 3 dwdng cong dat cac tiéu chuan chap nhan néu trén

« Chénh l&ch gitra hai két qua c6 FVC cao nhat it hon 150ml (<
100ml khi FVC<1.0L)









MOT SO HINH ANH NHAN BIET SAI KY THUAT PO



THO RA NGAP NGUNG

Flow [Lis]
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BENH NHAN HO KHI DANG THO RA
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CHUA HIT VAO HET SUC
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Tho ra sau do ngung ngay

FIGLEE 2- 1, MOBEMAL VOLLUME TINME CURVE

L I = o
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ra

Volume (liters)
Tk
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Time (secands)




Mot so 16i thwong gip

1. Lién quan t6i thay thudc:

- Khéng quen vai thiét bi.

- Sai khi dinh chuan

- Khong bao tri may thuong xuyén

- Khong hudng dan bénh nhan day du



Mt s6 16i thuong gap

2. Lién quan dén ngudi bénh:

- Chua doc ki hodc chua hiéu rd huéng dan thuc hién.
- Tu thé khéng ding

- Hit vao chua hét sirc

- Tho ra chua hét stc

- Ngap ngung, luong lu trude khi tho ra
- Ngam ong thoi khong kin

- Ho hoac dang noi khi ho

- Bong nap thanh mén

- Dung sai kep miii.

- Chua quen véi thiét bi



POC KET QUA




Viét tat
VC
FVC
FEV1

FEV1/VC
FEV1/FVC

PEF
MVV

Céc chi so chinh trong PCNHH

Tén
Dung tich song
Dung tich séng gang st

Thé tich tho ra gang suc trong giay
dau
Chi s6 Tiffeneau

Chi sd Gaensler

Luu lugng dinh

Thoéng khi tu y toi da

Tri 0
> 80%
>80%
>80%

>70%
>70%

>80%
>60%



Flow
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Cach doc két qua do CNHH

Budc 1: Xem FVC

Budc 2: Xem gia trj cua FEV1

Budc 3: Xem ty so6 FEV1/FVC

Xit Salbutamol 400mcg, sau 15 phut do lai

- Khéng dap ing: FEV1 tang < 10%

- FEV1 hoac FVC tang >12%: Test gian phé quan duong tinh



ROI LOAN THONG KHI TAC NGHEN

1. RO&i loan thdng khi tac nghén:
Tiffeneau giam < 70% hoac Gaensler giam < 70%.

TUy theo mitrc dd giam FEV1 dé danh gia mirc dd nang rdi loan théng khi tic
nghén theo GOLD 2003 va ATS 2004.

- Glai doan 1: FEV1> 80%: Nhe

- Giai doan 2: 50 < FEV1 < 80% : Trung binh
- Gial doan 3: 30 < FEV1 < 50%: Nang

- Giai doan 4: FEV1< 30% : Rat ning



ROI LOAN THONG KHI TAC NGHEN

- R6i loan théng khi tac nghén hoi phuc hoan toan néu sau test hdi phuc
phé quan: FEV1/FVC va FEV1/VC >70% va test phuc hoi phé quan
duong tinh.

- Roi loan thdng khi tac nghén hoi phuc mot phan néu sau test phuc hoi
phé quan: FEV1/FVC va FEV1/VC <70% va test phuc hoi phé quan

am tinh.



M6t sO bénh cé RLTK TN

- Hen phé quan
- COPD

- Gi&n phé quan
- Gi&n phé nang

- U khi phé quan



ROI LOAN THONG KHI HAN CHE

R6i loan thong khi han ché:

TLC, VC, FVC giam < 80% gié tri du doan.

FEV1/VC binh thuong hoac tang

- R6i loan théng khi han ché mutrc d6 nhe: VC hoic FVC tir 60-80%

- R6i loan thdng khi han ché mtic d6 trung binh: VC hoic FVC tir 40-
60%

- R6i loan théng khi han ché muc d6 nang: VC hoiac FVC <40%
3. RL théng khi hon hop



M6t s6 bénh cé RLTK HC

- Bénh phoi nghé nghiép:

- Bénh bui phoi ¢ cong nhan than
- Bénh bui phdi Amiang

- Bénh Silicosis

- Viém phoi qua man

- Nhiém doc Berry

- Ton thuong phoi do ngd doc khi duong hit



M6t s bénh cd RLTK HC

1.Bénh ly tai phoi

- Xo phoi v cin

- Viém phoi mo ké

- Viém tiéu phé quan phoi to chirc hda

- Sarcoidosis

- Viém phoi bach cau &i toan

2. Bénh Iy ngoai phoi:

- Thay d6i thé tich: Thai, TDMP, TKMP, Suy tim, u 16n trong 16ng nguc
- TK-co: nhuoc co, loan dudng co, li€t co hoanh...

- Thanh nguc: Béo phi, gu veo cot séng, VIEM cOt séng dinh khop.




RL Thong khi FEV1/FVC




VI DU

Pred Actual
FVC 5.00 6.00
FEV1 3.96 4.80

FEV1/FVC 79% 80%

A. Binh thuwong
B. B. Tac nghén
C. C. Hanché

%Pred

120%
121%
101%
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VI DU

Pred Actual %Pred
FVC 5.00 1.80 36%
FEV1 3.96 1.78 45%
~FEV1/FVC 79% 99% 125%

A. Binh thuvong

B. Tac nghen

C.Hanché

D. Khéng chap nhan duwoc
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THUC HANH PO CHUC NANG
HO HAP VA POC KET QUA

Ths.BSNT. Pham Thi Quéan
B6 mon: Stirc khoé nghé nghiép
Pai hoc Y Ha Noi



MUC TIEU

1. Trinh bay duoc cac thao tac cia ki thudt do chitc nang ho hap

2. Doc dwoc cac thong s6 nang hd hap



Khai niem

* Do chtic ning hé hip: chan doan va theo ddi danh gia
muc d6 ning nhe ctia cac bénh Iy hd hap.

 K¥ thuat gilp ghi lai nhitng thong so lién quan dén
hoat dong ctia phoi -> gilp danh gid cic hoi ching roi

loan théng khi: tic nghén, han ché va hon hop



Chi dinh

* Chan doan xac dinh hen phé quan, bénh COPD va céac RL thong khi khéc

« Chan doan phan biét hen phé quan vai COPD, bénh Iy c6 RL hd hap khac nhu gian oxy
mau, da hong cau...

* Po luong anh hudng cta bénh 1&n chirc nang ho hap.
« Tam S04t ngudi €O nguy co bénh phoi.

» Panh gid nguy co, tién lugng trude phau thuat.

» Theo dbi tién trién trong qua trinh diéu tri.

« Panh gi4 mirc d6 tan tat va bénh nghé nghiép.

» Duing trong céac nghién ctru dich té hoc.



Chdng chi dinh

» Tran khi mang phoi

» Ton thuong phoi €6 nguy co bién ching khi 1am ho hap ky.
« Bénh nhan khong hop tac.

» Chan thuong ving ham mit, 10ng nguc.

* M6i phau thuit nguc, bung, miit.

* Bénh ly tim mach,suy tim, bénh mach vanh...



Chuan bi trudc khi do chire nang ho hap
 Mic quan 40 rong rii
« Khong hut thudc 1 giod trude khi do
» Khong uong rugu 4 gid trude khi do
« Khong van dong nang 30 phut trude khi do

* Khong an no trong vong 2 g1¢ trude khi do

* Poi véi tI‘ll’O’ng hop do ho hap ky dé chan doan bénh 1an dau tién:
Khong sur dung thuoc gian phé quan trude khi do: 6 glo’ néu 1a loai tac
dung ngan; 12 gid néu 1a loai tac dung kéo dai; 24 gid néu 1a loai uodng
nhu theophyllin.



X1 tri trude kh1 do CNHH

Yéu t6 phat hién

Xt tri

C6 dung thudc chira khoé thé trong 24 gior
tru6c

Hen do CNHH sau 4h (tir khi dung thudc) khi bénh nhan di dung cac
thudc salbutamol, terbutanyl, ipratropium, theophyllin

Hen do CNHH sau 12h (tir khi dung thudc) khi bénh nhan da dung cac
thudc salmeterol, formoterol, theostat

Hen do CNHH sau 24h (tir khi dung thudc) khi bénh nhan da dung cac
thudc bambuterol

Pang dung thudc diéu tri tim, dau nguc,
tang huyet ap khong

Dua theo thuéc hién dang dung. Can dirng thudc chen beta adrenergic
trweéec do CNHH it nhat 6 tiéng

Co6 dang mic quan 40 chat

Hwéng din ngwoi bénh néi 16ng quan 40 truéc khi do CNHH

Hut thudc 14 1 gio truéc

Huwéng dian bénh nhan chd, do CNHH sau hit thudc it nhét 1 tiéng

Udng rwou trong vong 4 gio' truéc

Hwéng din bénh nhan chd, do CNHH sau udng rwou it nhat 4 tiéng

Gang sic manh 30 phut truéc

Nghi ngoi va do CNHH sau 30 phut

An qua no trong vong 2 gio truéc

Ngdi nghi, va do CNHH sau in 2 tiéng




Chuan bi dung cu




KET QUA




CAC BUOC TIEN HANH

* Hwdng dan ngudi bénh ngbdi vao ghé
e Giai thich cho nguoi bénh vé ndi dung sé tién hanh

* Nhap cac thong so: ho tén, ngay thang nam sinh, gidi, chiéu cao, can

nang
* Thiét 1ap chi s6 can do: an nut chi s6 can do, hiéu chinh may

e Tién hanh do



CACH TIEN HANH

An nat On

An nat ID, nap cac thong s cla d6i tuong bang cac phim s
STT (ID)

Tén

Gidi 1- nam; nl¥

Tudi: nam

Chiéu cao cm

Can nang kg

Chung toc race- 2: other or Asian

Sau moi [an nap théng s, an phim Ent
Cough or sputum: Y or N (ho hoac cé dom)
Respiratory failure: Y or N (suy hd hap)

Trwdc khi do phai kiém tra lai chinh xac cac théng s6 cta d6i tugng dad nhap vao may,
néu sai tién hanh nap lai.



CACH TIEN HANH

» Hwdng dan cac thao tac déi twong can thuc hién

e An phim FVC

* Khi d8i twong d3 san sang, kep mii, dwa 6ng vao miéng qua 2 ham
rang, tron méi ngam kin 6ng, hit thd binh thuwong vai nhip qua éng
theo dudng miéng, khong lam tac 6ng, khong dé khong khi thoat ra
ngoai.

* Sau d6 yéu cau doi twong hit vao tir tir, nhanh dan dén hét sirc, roi
th& ra 1 hoi that nhanh, that manh, kéo dai cho dén khi hét khi thd ra
(it nhat 13 6s)

* An phim Display dé xem két qua ( gdm bang s va biéu do )
e An phim Print dé in két qua.



CACH TIEN HANH
 Chénh léch gilra 2 Ian gang strc t6t nhat cha FVC va FEV1 khong qua 5%

3 phé dung d6 chap nhan duoc phai theo tiéu chuan ATS (hdi l6ng
nguc My)

* Phai co diém xuat phat tot
* Thoi gian do FVC kéo dai 6s

« Pam bao ging strc lién tuc va téc dd cho moi lan do



CAC DANG KET QUA O CNHH

 Cac két qud CNHH c6 thé duoc phan tich theo dang FEV1/FVC; %FEV1
va %FVC.

Co 4 dang két qua:

* Binh thuong

* Han ché

* Tac nghén

* Hon hop han ché - tac nghén.






PANH GIA TIEU CHUAN CHUC
NANG HO HAP



TIEU CHUAN CHAP NHAN BUQC
» Thoi gian ttr khi hit toi da dén bat dau do FVC < 1 giady
« CO binh nguyén 1 giay trén dwdng thé tich - thoi gian
« Diém két thuc test hinh 16m xudng trén dwéorng cong luu
« [lwong — thé tich
» Thoi gian do kéo dai it nhat 6 giay (nguwdi Ion), 3 gidy — TE
- Pwdng cong luwu lwong — thé tich khéng gap khuc
» Hit vao co thyc hién véi gang stre cao nhat hay ko
» Gang slrc cd dat mirc cao nhat khi thd ra hay khong



Thoi gian tie khi hit toi da dén khi bat dau do FVC < 1 gidy

Volume L

EV I B

D. — T 1
%00 ' o02s 0.50
MNew time zero

Time s




Co binh nguyén 1 giay trén duong cong thé tich -
thol gian

The expiratory time should be

at least 6 seconds and the plateau
Post Pre at least one second.

Expiratory time

should be at least

Yolume-Time Curve

6 seconds
) B
- F o
4
3 -
Volume in liters 2 O
(Y-axis) 1 d
0 Y
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Time in seconds (X-axis)



THOI GIAN THO RA TOI THIEU 6 GIAY VO
NGUOI LON VA 3 GIAY VOI TRE EM

A The expiratory time should be
Volume-Time Curve i
at least 6 seconds and the plateau
Post Pre at least one second.

should be at least

Expiratory time
6 seconds

P
p—

Volume in liters
(Y-axis)
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Time in seconds (X-axis)



Diem ket thuc test hinh 13m xuong trén duong
cong luu lvong — thé tich
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Puong cong lwu luong — thé tich khong cé gap
khuc




MQT SO TIEU CHI CAN
SU GHI NHAN CUA KTV O CNHH

« Hit vao co thwe hién véi gang stre cao nhat hay khéng
» Gang slrc cd dat mre cao nhat khi thé ra hay ko



TIEU CHUAN LAP LAl

« CO it nhat 3 dwdng cong dat cac tiéu chuan chap nhan néu trén

« Chénh l&ch gitra hai két qua c6 FVC cao nhat it hon 150ml (<
100ml khi FVC<1.0L)









MOT SO HINH ANH NHAN BIET SAI KY THUAT PO



THO RA NGAP NGUNG

Flow [Lis]
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BENH NHAN HO KHI DANG THO RA
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CHUA HIT VAO HET SUC
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Tho ra sau do ngung ngay

FIGLEE 2- 1, MOBEMAL VOLLUME TINME CURVE
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Mot s0 10i thuong gap
1. Lién quan t6i thay thudc:

- Khéng quen vai thiét bi.

- Sai khi dinh chuan

- Khong bao tri may thuong Xuyeén

- Khong hudng dan bénh nhan day du



Mot so 10i thwong gap
2. Lién quan dén ngudi bénh:

- Chua doc ki ho#c chua hiéu ré huéng dan thyuc hién.
- Tu thé khong ding

- Hit vao chua hét st

- Thé ra chua hét suc

- Ngap ngung, ludng lu trude khi tho ra
- Ngam o6ng thoi khong kin

- Ho hoac dang n6i khi ho

- Pong nap thanh mon

- Dung sai kep miii.

- Chua quen véi thiét bi



POC KET QUA




Viét tat
VC
FVC
FEV1

FEV1/VC
FEV1/FVC

PEF
MVV

Céc chi so chinh trong PCNHH

Tén
Dung tich song
Dung tich séng gang st

Thé tich tho ra gang suc trong giay
dau
Chi s6 Tiffeneau

Chi sd Gaensler

Luu lugng dinh

Thoéng khi tu y toi da

Tri 0
> 80%
>80%
>80%

>70%
>70%

>80%
>60%



Flow
(L/s)

PDUONG CONG FVC

— — Predicted
— Control

Volume (L)
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Cach doc két qua do CNHH

Budc 1: Xem FVC

Budc 2: Xem gia trj cua FEV1

Budc 3: Xem ty so6 FEV1/FVC

Xit Salbutamol 400mcg, sau 15 phut do lai

- Khéng dap ing: FEV1 tang < 10%

- FEV1 hoac FVC tang >12%: Test gian phé quan duong tinh



ROI LOAN THONG KHI TAC NGHEN

1. RO&i loan thdng khi tac nghén:
Tiffeneau giam < 70% hoac Gaensler giam < 70%.

TUy theo mitrc dd giam FEV1 dé danh gia mirc dd nang rdi loan théng khi tic
nghén theo GOLD 2003 va ATS 2004.

- Glai doan 1: FEV1> 80%: Nhe

- Giai doan 2: 50 < FEV1 < 80% : Trung binh
- Gial doan 3: 30 < FEV1 < 50%: Nang

- Giai doan 4: FEV1< 30% : Rat ning



ROI LOAN THONG KHI TAC NGHEN

- R6i loan théng khi tac nghén hoi phuc hoan toan néu sau test hdi phuc
phé quan: FEV1/FVC va FEV1/VC >70% va test phuc hoi phé quan
duong tinh.

- Roi loan thdng khi tac nghén hoi phuc mot phan néu sau test phuc hoi
phé quan: FEV1/FVC va FEV1/VC <70% va test phuc hoi phé quan

am tinh.



M6t sO bénh cé RLTK TN

- Hen phé quan
- COPD

- Gi&n phé quan
- Gi&n phé nang

- U khi phé quan



ROI LOAN THONG KHI HAN CHE

R6i loan thong khi han ché:

TLC, VC, FVC giam < 80% gié tri du doan.

FEV1/VC binh thuong hoac tang

- R6i loan théng khi han ché mutrc d6 nhe: VC hoic FVC tir 60-80%

- R6i loan thdng khi han ché mtic d6 trung binh: VC hoic FVC tir 40-
60%

- R6i loan théng khi han ché muc d6 nang: VC hoiac FVC <40%
3. RL théng khi hon hop



M6t s6 bénh cé RLTK HC

- Bénh phoi nghé nghiép:

- Bénh bui phoi ¢ cong nhan than
- Bénh bui phdi Amiang

- Bénh Silicosis

- Viém phoi qua man

- Nhiém doc Berry

- Ton thuong phoi do ngd doc khi duong hit



M6t s bénh cd RLTK HC

1.Bénh ly tai phoi

- Xo phoi v cin

- Viém phoi mo ké

- Viém tiéu phé quan phoi to chirc hda

- Sarcoidosis

- Viém phoi bach cau &i toan

2. Bénh Iy ngoai phoi:

- Thay d6i thé tich: Thai, TDMP, TKMP, Suy tim, u 16n trong 16ng nguc
- TK-co: nhuoc co, loan dudng co, li€t co hoanh...

- Thanh nguc: Béo phi, gu veo cot séng, VIEM cOt séng dinh khop.




RL Thong khi FEV1/FVC




VI DU

Pred Actual
FVC 5.00 6.00
FEV1 3.96 4.80

FEV1/FVC 79% 80%

A. Binh thuwong
B. B. Tac nghén
C. C. Hanché

%Pred

120%
121%
101%
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VI DU

Pred Actual %Pred
FVC 5.00 1.80 36%
FEV1 3.96 1.78 45%
~FEV1/FVC 79% 99% 125%

A. Binh thuvong

B. Tac nghen

C.Hanché

D. Khéng chap nhan duwoc
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PO CHUC NANG HO HAP

BSNT. Pham Thi Quan
BM Stic khoe nghé nghiép



L
MUC TIEU

1. Trinh bay dugc dinh nghia, nguyén ly cua k¥ thuat do CNHH

2. Gidi thiéu mot sb may do chirc nang hd hap



L
DPinh nghia

Po chirc ndng hé hap (PFTs) la k§ thuat thadm do danh gia chirc
nang hoé hap khdng xam lan. PFTs la “chia khéa vang” dé chan
doan xac dinh COPD va la cong cu phan biét gilra COPD va
bénh hen phé quan. Ngoai ra, né con la cong cu dé danh gia
“strc khée” bd may hé hap. Vi vay, PFTs dwoc st dung trong
danh gia ho hap trwdc phau thudt nhw mot ky thuat thwong quy.
- PFTs danh gia cac thong s6 nhw thé tich phdi, kha nang théng
khi, van toc khi lwu thdng va sw trao ddi khi. Cac théng tin nay
gilip chdng ta chan doan va diéu tri mot s6 bénh lién quan dén

van dé hé hap.



L
DPinh nghia

C6 hai loai bat thuwérng vé trao dbi khi ctia phdi:

- Sy tac nghén (Obstructive): Hién twong xay ra khi dong
khi thi th® ra bi can tr& sinh ra khang lwc dong thé ra cudi
cung dan dén giam dong khi lwu théng thi thé ra.

- Sw han ché (Restrictive): Hién twong xay ra khi tén
thwong td chirc phdi hodc co hé hap khéng da dan I6ng
ngwc va nhw vay ciing 1am gidm thé tich khi lwu thong cudi

cung lam gidm toan bd thé tich phai.



Co hai phwong phap do:

- Thé tich d6 phdi (Plethysmography): nguwdi bénh thdi vao mét
cai hdp dwoc gan dung cu do thé tich voi thé ra cd sire toi da
sau khi hit vao toi da.

- H6 hap ky (Spirometry): day la phwong phap chuan dwoc ap
dung trong nhiéu bénh vién hién nay va ching ta sé dé cap chi
tiet phwong phap nay. Phwong phap dwoec tién hanh véi sw cho
ngwdi bénh thdi vao mot dng gan véi may ghi vi tinh va chuyén

doi thanh két qua |1a bang thong sb va dang do thi.



L
Nguyén ly ky thuat

P—— tidal volume
FRC | functional residual capacity

e ERV |expiratory reserve volume
RV residual volume

ve|ic |TLg
[\} l IC inspiratory capacity

«w| 1 | |IRV |inspiratory reserve volume
"""""" | |TLC |total lung capacity
VC |vital capacity

[csu' racte

NL
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SU THONG KHi O
PHOI

~
Khi , \ )
b < Hit vao gang sirc
1800ml 2
sung ( ) Téng

- Dungtich | 4 tich
- N song (3500 -
Khi luu ThO" ra binh } ml)g( Clli’l‘{.
thong 1 thwong(500ml) phoi
{ > (4400-
6000

Khidw Thé ra ging sirc
triv 1 (1100-1500ml)

Khi Cfc:ln Khi C(‘Zn Ii.li
1 trong phoi
(1000-1200ml)




Dung tich song (VC)
Khi lwu thong: La luong khdng khi vao hodc rakhdi phoi

sau moi 1an hit vao thd ra. TV = 0,5 lit

Khi dw trir thé ra: La luong khi c6 kha nang théra tan
luc thém khoang 1,5 lit.

Khi dw trir hit vao: La lvgng c6 kha nang hit vao tan luc
thém voi thé tich 1,8 lit.

(Dung tich song = Khi liu thong + Khi di triv tho ra

+ Khi dw trir hit vao)



Tong dung lwong phoi

Khi ciin: luong khi con ton tai trong phoi sau khi da
tho ra tan luc khoang 1,2lit.

Tong dung lwgng phoi (TLC): La tong dung tich
phoi va khi can.

TLC =VC + RV



L
Nguyén ly ky thuat

Céc tri sO do dwoc cla chirc nang hdé hap sau dé dwoc
biéu dién dwdi dang mdt dworng cong trong dé mot truc thé
hién cac sb do vé lwu lwong khi lwu théng, con truc con lai
thé hién cac sd do cla cac thé tich khi c6 trong phdi, do
vay dwdng cong nay con dwoc goi la dwdng cong lwu

lwong thé tich.



Gotopatientby 1D /Name

Date of birth

&2

[MARTINI DAVID

06/05/1975 |

B & dy

VEeo AN

(?)

Patient ABCDEFGHIJKLMNOPQRSTUY WxXyz Vit FvC Ve My Spo2 Results  Print | POSTBd BroncCh | DataRc | HCtest  Help
MARTINI DAVID - Male - Age 28 - 180 cm - 76 kg - Caucasian ¥ V-t Curve / Test Info
. Baseline Spirometry
a7 BestValues =
5 24/07/2003 14.34.52 A(;ll l(:u;;e; Paneiars % Predicted Interpre.tatlon
—|V—3D FVC 568 105 Mormal Spirometry
104 = B 512 114
PEF 12,90 132
84 FEVIFVC 90,1 103  Repeatability
~FVC PRE Session List |Repeatable FVC, Repeatable FEV1 , Repeatable PEF
6 L)
2410772003 (%) () POST M Quality Report
w4 > Bresthe out for & longer time, Breathe out ALL air in the lungs
'3 @Concltnsion /Medical report
=
E Parameters | |Pred. | PRE | %Pred.| “-- | 4
Zo FVC L 543 568 105 547 5,68 |
FEV1 L 4,49 5,12 114 4,85 5,12
-2 FEV1VC % 83.2 83,8 101 794 83,8
FEVIFVC % 83,2 90,1 108 88,7 90,1
i FEV6 L 0,00 0,00 0,00
-6 FEVIFEV6 % 0,0 0,0 0,0
PEF Lis 977 12,90 132 11,73 11,91
_g 4 FEF2575 Lis 4,71 7,33 156 5,88 6,38
/" Predicted FEV3 L 0,00 000 000
-10 - - - - - - - FEV3FVC % 0,0 0,0 0,0
0 T 2 3 4 5 6 7 8 ELA Years 33 33 100 ‘ 33 33
\ ol (L FET s 2,06 288 278
ﬂ Set as Best FEF25 Lis 9,07 12,02 133 \ 10,94 11,36
FEF50 Lis 5,56 7.21 130 \ 6,23 6,55
@ Best (ATS FEF75 Lis 2,34 4,00 171 ‘ 2,67 3,06
EVol mL 120 140 160
'_'E} Delete FIVC L 543 541 100 5,56 578
FIV1 L 449 5,10 114 5,56 574
FIV1FIVC Y% 83,2 94,3 13 100,0 99,3

& Exclude

|Heest BEEOEOOWorst Obiscarded |

«|







L
MAY DO CNTK LOAI LUU LUONG




L
Nguyén tac hoat ddng ciia may do chirc
nang hd hap
May ghi lwu lwong: dong khi thé ra tao nén ap suat P sé
dwoc bd phan sensor (cdm bién) chuyén thanh dai lwong
dién ghi dé thi biéu dién Ilwu lwong F theo thoi gian.

May ho hap ké sé dwoc ghép véi may tinh tinh tich phan

lwu lwong cho cac két qua vé thé tich.



- Phwong tién dung cu

- May hé hap ké

- Giay ghi hd hap do: giay nhiét voi khd giday phu hop cho
twng loai may.

- Ong thé: cé thé sir dung mét lan hodc tai s&v dung.

- Nose clips: kep mdi.

- Nhiét ké phong.

- Can va thwéce do chiéu cao.



L
Chuan bi trwwéc khi do chirc nang ho
hap

- M&c quan 4o rodng rai

- Khéng hut thudc 1 gid trwde khi do

- Khéng udng rwou 4 gid trwde khi do

- Khong van déng nang 30 phut treée khi do

- Khdéng an no trong vong 2 gio trwdc khi do

- DOi v&i trwdng hop do ho hap ky dé chan doan bénh lan
dau tién: Khéng st dung thudc gian phé quan trweéce khi

do: 6 gid néu la loai tac dung ngan; 12 gi’ néu 1a loai tac
dung kéo dai; 24 gio néu la loai udng nhw theophyllin.



R - :
Xu tri truoe khi do CNHH

Yéu t6 phat hién X tri

Hen do CNHH sau 4h (tir khi dung thudc) khi bénh nhan da dung cac thudc
salbutamol, terbutanyl, ipratropium, theophyllin

Cé dung thudc chira khé thé trong 24 giv Hen do CNHH sau 12h (tir khi dang thudc) khi bénh nhan da dung cac
truéc thudc salmeterol, formoterol, theostat

Hen do CNHH sau 24h (tir khi dang thudc) khi bénh nhan da dung cac
thudc bambuterol

Pang dung thudc diéu tri tim, dau nguc, Dua theo thudc hién dang diung. CAn dirng thudc chen beta adrenergic truéc
tang huyét ap khong do CNHH it nhat 6 tiéng

Cé dang mic quan 4o chat Huéng din nguoi bénh néi 16ng quan 40 trwée khi do CNHH

Hut thudc 14 1 gio truéc Hwéng din bénh nhan chd, do CNHH sau hiit thudc it nhét 1 tiéng

Udng rwou trong vong 4 gio' truéc Huwéng din bénh nhan chd, do CNHH sau udng ruwou it nhat 4 tiéng

Gang sitc manh 30 phiit truéc Nghi ngoi va do CNHH sau 30 phiit

An qua no trong vong 2 gio truéc Ngoi nghi, va do CNHH sau in 2 tiéng




Chuan bi dung cu




L
Chi dinh

- Chan doan xac dinh hen phé quan, bénh COPD va cac RL théng khi khéc

- Chan doan phan biét hen phé quan véi COPD, bénh Iy c6 RL hd hap khac
nhu gian oxy mau, da hong cau...

- Po luong anh hudng ctia bénh 1én chirc niang ho hap.

- Tam S04t ngudi 6 nguy co bénh phodi.

- Panh gia nguy co, tién luong trudc phau thuat.

- Theo di tién trién trong qué trinh diéu tri.

- Panh giad mac do tan tat va bénh nghé nghiép.

- DUing trong cé&c nghién ctru dich té hoc.



L
Chong chi dinh

- Tran khi mang phoi

- Ton thuwong phoi ¢ nguy co bién chimg khi 1am hé hap ky.
- Bénh nhan khdng hop tac.

- Chan thuong ving ham mit, long nguc.

- Méi phau thut nguc, bung, mit.

- Bénh ly tim mach,suy tim, bénh mach vanh...



L
CAc chi so chinh trong PCNHH

Viét tit Tén Trij s6
VC Dung tich song > 80%
FVC Dung tich song gang strc >80%
FEV1 Thé tich tho ra gang stc trong | >80%
gidy dau

FEV1/VC |Chi so Tiffeneau >70%
FEV1/FV |Chi so Gaensler >70%
C

PEF Luu lugng dinh >80%

MVV Théng khi tu y t6i da >60%




Nguyén ly

IRV

IC

NL

lllllllll

TLC

V; tidal volume

FRC | functional residual capacity
ERV | expiratory reserve volume

RV residual volume

IC inspiratory capacity

IRV |inspiratory reserve volume
TLC |total lung capacity

VC

vital capacity

[csu' racte




L
Céch doc két qua do CNHH

Budc 1: Xem FVC

Buwéc 2: Xem gia tri cua FEV1

Budc 3: Xem ty s6 FEV1/FVC

Xit Salbutamol 400mcg, sau 15 phut do lai

- Khong dap wng: FEV1 tang < 10%

- FEV1 ho&c FVC tang >12%: Test gian phé quan dwong
tinh



L
Cac hdi chimg Roi loan théng khi

1. R&i loan théng khi tac nghén:

Tiffeneau giam < 70% hoac Gaensler giam < 70%.

Tuy theo IIl’I’l’C d6 giam FEV1 dé danh gi4 mtrc d6 ning rdi loan
thong khi tac nghén theo GOLD 2003 va ATS 2004.

- Gial doan 1: FEV1> 80%: Nhe

- Gial doan 2: 50 <FEV1 < 80% : Trung binh

- Glal doan 3: 30 <FEV1 < 50%: Nang

- Giai doan 4: FEV1< 30% : Rat ning

- Roi loan théng khi tac nghén hoi phuc hoan toan néu sau test
hoi phuc phé quan: FEV1/FVC va FEV1/VC >70% va test phuc
hoi phé quan duong tinh.



L
Cac hdi chimg Roi loan théng khi

R01 loan thong khi tac nghen hoi phuc mot phan néu sau test phuc
hoi phe quan: FEV1/FVC va FEV1/VC <70% va test phuc hoi

phé quan duong tinh.

2. R6i loan thdng khi han ché:

TLC, VC, FVC giam < 80% gia tri du doan.
FEV1/VC binh thuong hoac tang

- R6i loan thdng khi han ché mic do nhe: VC hoac FVC tir 60-
80%

- R6i loan thdng khi han ché muc do trung binh: VC hoic FVC tir

40-60%

- R6i loan thdng khi han ché muic do niang: VC hoic FVC < 40%

3. RL thong khi hon hop



RLThong khi  FEV1/FVC

Hoén hop Giam Giam Giam




e E
M6t s6 bénh c6 RLTK tic nghén

- Hen phé quan
- COPD

- Gidn phé quan
- Gidn phé nang

- U khi phé quan



L
Mt s6 bénh cO RLTK han ché

1.Bénh Iy tai phoi

- Xo phoi v cin

- Viém phoi mo k&

- Viém tiéu phé quan phdi to chirc hoa

- Sarcoidosis
- Viém phoi bach cau &i toan

2. Bénh Iy ngoai phoi:

- Thay doi thé tich: Thai, TDMP, TKMP, Suy tim, u 16n trong
16ng nguc

- TK-co: nhuoc co, loan dudng co, liét co hoanh...

- Thanh nguc: Béo phi, gu veo cdt song, viém cot song dinh
khop.



L
Mt s6 bénh cO RLTK han ché

3. Bénh phoi nghé nghiép:

- Bénh bui phoi ¢ cdng nhan than
- Bénh bui ph6i Amiang

- Bénh Silicosis

- Viém phoi qua man

- Nhiém doc Berry

- Ton thuong phoi do ngd doc khi duong hit



L
Mot so 16i thuong gip

1. Lién quan t4i thay thudc:

- Khong quen voi thiét bi.

- Sai khi dinh chuan

- Khéng bao tri may thuong xuyén

- Khéng hudng dan bénh nhan day du



.- i
Mot so 16i thuong gip

2. Lién quan dén ngudi bénh:

- Chua doc ki hodc chua hiéu rd huéng dan thuc hién.
- Tu thé khodng dung

- Hit vao chua hét strc

- Thé ra chua hét stre

- Ngap ngung, ludng lu trude khi thé ra
- Ngam 6ng thoi khong kin

- Ho hoac dang noi khi ho

- Pong nap thanh mén

- Dung sai kep miii.

- Chua quen vdi thiét bi

- levanninh82@gmail.com



B CHU'C NANG
HO HAP



DAl CUONG

® Phoi ¢ chirc ndng hap thu 02 dao thai CO,. qua trinh
trao doi do phu thudc vao kha nang khongzkhl va tinh
trang trao doi G cac huyét quan ph0| Gilra ph0| va tim
lién quan chat ché tim phan phoi 02 cho co thé va du
CO, Ién phdi, nén nhu’n% bi€én doi cta qua trinh thong
va trao déi khi déu anh hudng lén tim mach (Hinh 27)
Tham do chifc nang ho hap co 3 muc dich chu yéu:

® Danh gia su' trao doi khi, su’ thdng khi.
® Tinh hinh huyét dong cua tién tuan 1oén.

® Phép do chuc nang ho hap (CNHH) la phep do chuc n
phdi, dung dé do thé tich khong khij h|t vao hoac tha r
trong 1 chu trinh hd hap cia cd thé.

® HO hap ngoai bat dau tir mii, hong, thanh quan, khi
quan, phé quan va phé nang

® HG hap trong bao gom sy van chuyén cta mau va su t
déi khi & t6 chire (hd hap té bao)




y

MAY DO CNTK LOAI LUU LUONG




2

CHI DINH

® Xac dinh sy suy gidm chirc nang ho hap trong cac bénh bui
phéi va cac bénh ho hdp man tinh, cac bénh vé duéong ho h
( viém phé quan, viém phéi, hen phé quan, COPD...) nham
danh gia ty & mat khad nang lao dong khi giam dinh bénh n
nghiép va chan doan xac dinh bénh.

1. Chan doan xac dinh HPQ, COPD

2. Chan doan phan biét HPQ, COPD, bénh ly khac: giam oxy.
tang cacbonic mau, da HC

3. Do lwong anh hwédng cda bénh lén CNTK

4. Tam soat nguy co bj bénh phéi: hat thuéc, phoi nhiém v
cac chat doc hai

5. Danh gia tién lwong truéc phau thuat

® May do chic nang ho hap



CHi DINH

6. Theo doi diéu tri: Thuoc GPQ, Steroid trong
diéu tri hen, bénh phéi mo ké&, xo nang,
bénh than kinh co...

7. Theo doi tac dung phu cda thuéc co déc
tinh trén phéi: bleomycin, amiodarone...

8. Danh gia mirc do tan tat

9. Cac nghién ctu dich té hoc




CHUAN B| BENH NHAN

e Dirng cac thuoc gian phé quan trwéc khi
do: 4 -12 gi¢&

- Thuoc dang hit: tac dung ngan ( 4 gi®); tac
dung dai (12 gi®)

- Thuoc gian phé quan dang uong: Tac dung
ngan (8 gi®’); dang phéng thich cham (12
gio)



CHUAN B| BENH NHAN

> Khéng hat thudc trong 2 gi®

> Khéng udng rwou trong vong 4 gi®» trwéc
test

> Khéng gang strc manh 30 phut trwérc test
> Khéng méac quan ao chat

» Khong an qua no trong vong 2 gi¢



CHUAN Bl DO CNTK

» Giai thich ro muc dich va quy trinh thuwc hién

> Xem lai cac chong chi dinh

> Tw thé BN:
Vi tri dau va co, cui gap ngwdi, tw thé ngoi hay dirng
Vi tri 6ng ngam, kep miii

> Thu thap chiéu cao va can niang, tudi, gi¥i

(Gu veo cdt song: chiéu cao tinh = chiéu dai sai

tay/1.06)




CACH TIEN HANH

® Thiét bi: May do chirc nang ho hap Model HI- 101(chest
M.1.INC), Nhat

® Dién ap dé sir dung may: 220 V

® An n(t On

® An nGt ID, nap cac thong s6 cda déi tuong bang cac phim s
® STT (ID)

® Tén

® Gidi 1- nam; nir

® Tuéi: nam

® Chiéu cao cm

@ Can nang kg

@ Chung toc race- 2: other or Asian

® Sau méi lan nap thong sé, 4an phim Ent
® Cough or sputum: Y or N (ho hoic co dom)
® Respiratory failure: Y or N (suy ho hé’p)

® Trwdc khi do phai kiém tra lai chinh xac cac thong s6 cta d
twong da nap vao may, néu sai tién hanh nap lai.




TIEN HANH DO

® Hwdng dan cac thao tac déi twong can thuc hién

® An phim FVC

® Khi déi twong da san sang, kep mi, duva 6ng vao mié
qua 2 ham rang, tron moi ngdm kin éng, hit thé binh
thuwong vai nhip qua é6ng theo duérng miéng, khong la
tac éng, khong dé khong khi thoat ra ngoai.

® An phim start

® Khi may co tin hiéu tiép nhan, yéu cau déi tuong hit
tir tir, nhanh dan dén hét suc, roi thd ra 1 hoi that
nhanh, thit manh, kéo dai cho dén khi hét khi thé ra
nhat la 6s)

® An phim Display dé xem két qua ( g6m bang sé va bié
do )

® An phim Print dé in két qua.




CHU Y:

® Chénh léch giira 2 lan gang sic tét nhat cua
FVC va FEV1 khong qua 5%

® 3 phé dung d6 chap nhan duoc phai theo tiéu

chuan ATS (héi léng nguc My)

® Phai co diém xuat phat tét

® Thoi gian do FVC kéo dai 6s

® Dam bao gang surc lién tuc va téc dé cho moi
lan do




CAC DANG KET QUA:

® Cac két qua CNHH co thé dugc phan tich theo
dang FEV1/FVC; %FEV1 va %FVC.

® CoO 4 dang két qua:

® Binh thuwong

® Han ché

® Tac nghén

® Hon hop han ché - tac nghén.




Hoéi chirng

Han ché

Tac nghén

Binh thuong

< 80

< 80

%FEV1

Binh thuong/

giam

< 80

< 80

Gaensler

Binh thueong/
Tang

<70

<70

< 80

< 80




® - Chan dodn mirc d6 han ché theo tiéu chuan cta ATS/ERS
dwa vao FVC [19], [21]:

Nhe: %FVC = 60 — < 80% trj s6 Iy thuyét.
Vira: %FVC = 40 — < 60% tri sO ly thuyét.
Nang: %FVC = < 40% tri sO ly thuyét.

Chan doan mirc dé tac nghén dwong thé theo ATS/ERS duwra
vao FEV1 [19], [21]:

Nhe: %FEV1 =70 % tri s6 ly thuyét

Trung binh: %FEV1 = 60 - 69% tri s6 ly thuyét
Nang vira: %FEV1 = 50 — 59% tri s0 ly thuyét
Nang: %FEV1 = 35 — 49% tri so ly thuyét

RAt ndng: %FEV1 = < 35% tri s ly thuyét

- Chédn dodan mwrc dé tac nghén theo tiéu chudn cida GOLD
2014 (Gia tri FEV1 sau test héi phuc phé quan) [20]:

@ Giai doan 1 - Nhe: FEV1 > 80% tri sé ly thuyét,

@ Giai doan 2 - Trung binh: 50% < FEV1 < 80% trj sé ly thuyét,
@ Giai doan 3 - Nang: 30% < FEV1< 50% tri s6 ly thuyét,

@ Giai doan 4 - R4t nang: FEV1 < 30% trj s6 ly thuyét.

®
®
®
®

© ® ®© ©® ® @




CAC CHI SO CNTK
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® Két qua: Tuy theo tudi gidi, tam véc ngudi,
nhirng con so trung binh cla hé hap dwoc
ghi trén mdt bang doi chiéu.

® Dwéi day 1a nhirng so liéu trung binh & ngudi
I&n, tam trung binh:




A. CAC THE TICH TINH

® - Khong khi lwu théng 0,5001: la lvgng thé vao, thé ra trong 1 nh
(TV- Tidal Volum)

® - Hit vao cb 1 000! (dy trir hit vao IRV- Inspiratory Reserve Volu
la lwong khi hit vao gang suc

® - Thé ra cd 1,500l (du trir tho ra ERV- Expiratory Reserve Volum
lwong khi tho ra gang suc

@ - Dung tich song VC- Vital capacity: la thé tich t6i da c6 thé th
duoc sau khi hit vao gang sirc

® VC= TV+IRV+ERV

© Dung tich séng phan anh sy co dan t6i da trong long nguc, nghia
phan anh tinh trang xwong long nguc, cac co hoé hap, to chirc ph
va than kinh ho hap.

Chi s6 Nam gigi Nir gidi
Dung tich song binh thuong | 3000- 4000 ml 2500- 3000 ml

@ Dung tich song thay doi theo tudi, chiéu cao, can nang va chiu s
anh hudng cha nhiét do, do am va ap suat khong khi.

® VC (%) = VC do duwoc/ VC ly thuyét x 100




® Dé danh gia kha nang théng khi trén nhirng nét I&n, ngu o
dwa vao dung tich song:

® 1. Dung tich séng giam: < 80 %

® - O nhirng nguoi it luyén tap hé hap.

® - Trong tat ca nhirng trwérng hop gidm bién dd hd hap do t
thwong thanh ngiwrc hoac thay doi bénh ly lam sut kém kh
nang thong khi & phoi. Vi du: gian phe nang, dinh mang

phdi, nwdc mang phdi, lao phdi nang, xo phdi, ngudi fa g
tinh trang théng khi han ché.

® 2. Dung tich song tang:

® - O nhirtng ngudi tap luyén nhieu.

®©-0 nhirng ngwoi bénh co ton thwong phdi ci dang tién trié
tot va dang dwoc theo dbi tap tho’

® - Phuwong phap tim dung tich song chi mé&i cho biét thé
tich khong khi dwog Ivu thdng toi da, nhwng mudn biét sy
thong do co dugc tién hanh mau le hay khéng, strc dan hoi
cta phdi nhw thé nao, sw phan ph0| khéng khi trong phé n
ra sao, can thiét phai Jam mot s6 tham do khac.




74 =7

A, CAC THE TicH TINH

® FVC- Dung tich sdng gang suc ( Forced Vital Capaci
. La thé tich khi do dwoc sau khi hit vao gang swc toi
va tho ra gang surc toi da. La chi s6 dé danh gia dung
tich phoi, o ngwot binh thwong FVC twong dwong
~SVC. Chi dinh: xo phéi, khi phé thing, hen PQ

® FRC - Dung tich can chirc nang (Funtional Residual
Capacity) bang tong lvong khi thé ra c6 va thé tich k
can. Dung tich can chdéc nang la mét chi sé6 quan tron
khi lwvgng khi nay dugc pha tron vai lugng khi méi (V
tao thanh mét hon hop khi tham gia vao trao déi khi
phé nang vé&i mau. FRC cang lén, khi bj pha trén nhié
nr‘c;)r)g dé O, trong hén hop cang thap, khong co lei cho
thé

® CPT- Dung tich toan phan: Capacity Pulmonary Total)
lwgng khi co trong phéi sau khi hit vao gang surc:

® CPT= TC+IRV+ERV+RV= VC+ RV




B. CAC THE TICH DONG

® - FEV1 - Thé tich th® ra tbi da giay: (Forced expiratory volume in t
first second): La thé tich khi I&n nhat co thé thé ra dwoc trong mot giay
tién. Binh thuwong FEV1 = 80% VC, FEV1 la chi s6 quan trong nhat dan
gia sw tac nghén cla duo’ng dan kh| Tri s6 FEV1 con dwgc dung dé da
gia roi loan théng khi ph0| d'¢i dang two’ng quan % so v¢oi VC va FVC

® - FEV1/FVC ( chi sb Gaensler), FEV1/SVC (chi s6 Tiffeneau) Duo
dung dé danh gia sw tdc nghén dwong khi thé ra. Khi FEV1/VC >70% |
khdng co RLTK.

® - PEF: Lwu lvgng dinh ( Peak expiratory flow). La lwu Iyong thd ra
nhat & 1/10 gidy dau tién. Binh thuwong PEF co gia tri gan bang dung ti
toan phdi (TLC). Khi PEF giam < 80% sO LT la co sy tac nghén cua duc
dan khi. Hién nay nguwdi ta str dung mét thiét bj don gian do PEF goi la
lwong dinh ké. Nguoi bénh cé thé do PEF thwdng xuyén nham phat hié
cac dau hiéu sé&m cua con hen va viéc theo déi PEF cho phép danh
gia tinh trang bénh va sw dap ng khi st dung cac thubc diéu tri.

® - MMEF. Gia tri I&n nhéat cda cac lwu lwong tbi da ttr vi tri 25 dén vi
75 cia FVC (Maximal mid - expiratory flow): Binh thuwong > 70% soO LT,
sO dwgc dung dé danh gia sw théng thoang cua dwdng dan khi vira va

® - FEF 75-50-25 — Lwu lwong toi da tai cac vi tri 75-50-25 ctia FVC
(Forced expiratory flow of FVC) chi sO cling dwoc dung dé danh gia sw
théng thoang cua dwdng dan khi vira va nho




NGHIEM PHAP TIFFENEAU

® Muc dich: tim thé tich khong khi tho ra toi da trong moét gia
sau khi da hit vao cd.

® Ky hiéu cta thé tich d6: VEMS (Volume expiratoire maximu
(seconde).- FEV1

® Tién hanh: Hit vao toi da.
® Cho truc ghi quay nhanh, rdi th® ra hét si’c manh. Khi thé t
khong khi tho ra trong mot giay. buwdng cong ghi thé tich th

ra cang cao, VEMS cang thap, nghia la thd ra c6 khé khan
du trong bénh hen, xo phdi (Hinh 29).

® VEMS

® Chiso Tiffeneau: binh thwo’ng la: 70 — 80%. Trong hen ph
quén, gian phé nang, chi sd nay gidm thap goi |a roi loan ta
nghén.

® Trong mét s6 bénh phe quan bi co that, dung axetylcholm b
vao dwong ho hap c6 thé lam giam VEMS, nguoc lai, vOI
alodrin lam gidn n& phé quan, VEMS tang I&n rd rét.




Hink 290
Nghiém phap Tiffeneau




C. LUV LUONG THO TOX BA.

® (Maximal Breathing capacity)

® D4y la nghiém phap tong hop tim dung tich
song va VEMS.

® Tién hanh: thé nhanh, sau, véi tan so thich
hop nhat trong khoang 10-20 giay. Sau do
tinh ra lwu lwong thé toi da trong mét phut.

® Két qua: v=Vt x f (Trong dé, v la thé tich ho

w@p trong‘mcf)t,phut. yt la thé tich mot lan ho

nap, f la tan s6 hé hap.

® Binh thwdng V= xap xi 80% sinh lwong x f.

® O ngwdi trung binh: V= 130l/phut.




D = TIM THE TICH KHONG KR

CAN.

® Khong khi can la phan khong khi con lai trong phR
sau ki da tho ra hét strc. Thé tich can Ion trong gi

pﬂe nang, chirng to ty 1€ cho ho hap cula thé tich

phdi thap. Nguo’c lai trong truo’ng hop thé tich

kqong khi can nhoé qua, néu ngwdi bénh phdi phai

gay mé dé phau thuat, do thleu khong Khi dém tro

phdi nén dé bi ngd déc thudc mé hon ngudi binh

thwong.

© Do thé tich khong khi cén, nguoi ta diing phuwong
phap gian tlep, do d6 hoa tan cua moét chat khi
khéng tham gia vao trao doi hd hap, vi du khi tro
Helium hoac Pito.




E — PHAN PHOI KHONG KHIL

® (Pulmonary mixing)

® Qua nghiém phap tim thé tich khdng khi can,
ta co thé danh gia dwoc toc dd phan phoi
khéng khi trong phé nang.

® Néu suw phan phdi dé nhanh N2 dwoc O2 di
chuyén nhanh (néu dung N2) nhwng néu
khéng khi bi can tr&, qua trinh thay thé do
dworc tién hanh rat cham, sau mot thdi gian
dai dong ho ghi thé tich N2 méi chi con s6 toi
da khong thay dbi.




GIA TRI CUA CAC NGRIIEM PRAP
THAM DO THONG KHI

® Cac nghiém phap trén cho ta biét kha nang van
chuyen khong khi cua phdi. Mudn nhan dinh két
qua tham do, can phai lam nhiéu lan mot nghlem
phap, va két ho’p nhiéu loai. Ngoai ra phai chu y
t&i yéu to tudi, gidi, stre, voc, tap luyén thoi quen,
cing nhw hoan canh thO’I tiét khi tién hanh tham
do.

© Tham do khong khi méi chi la moét bwoc dau. Mot
yéu td quan trong la danh gia két qua cua sw
thédng khi do: sw trao déi 02 va CO,, & phoi.

® | - THAM DO VE TRAO DOI KHi

® Il. NGHIEN CW’U SU THAY POI CUA HUYET
DONG




| - THAM DO VE TRAO DOI KHf

© A-TIM TY LE GIJPA THE TICH KHONG KHI LuU THONG VA 02 byoC TIEU THL
TRONG MOT PHUT.

© Tién hanh: chi thé tich hé hap trong mét phut théng khi ( V. sau d6 d& ngwdi bénh
02 trong mdt phut, rdi ghi thé tich O2 dwoc hap thu (VO2).

© Kétqua: V/IVO2 tang, khi hoat dgng cang tang som va tang nhanh chirng té ngue
bénh suy hd hap vi phai thd nhiéu. Nhwng O2 dwoc hap thu lai twong doi it

Nguyén nhan:
® 1. Phan phdéi khéng khi hit vao khdng tét.

© 2.Méat can xirng gitra thong khi va trao ddi khi do ton thwong & thanh phé nan
khéng khi tuy vao dwoc khi phé nang nhwng khdng trao doi O2 va CO, qua than
mao mach dwoc. Hién nay, dé tim hién twong nay, ngudi ta dung phwong phap ti
thé tich CO, dwoc tho’ ra trong mot phat bang tia héng ngoai, dwa trén kha nang
thu tia hong ngoai cua CO.,.

® Néu sy trao dbi 02 va CO, kém, CO, dwoc dao thai qua phéi it di, cac giai phap
thu héng ngoai ctia CO, sé it di.

® 3. Suy tuan hoan: do suy tim, O2 cung cap cho co thé it di, ngw®i bénh phai th
nhiéu dé bu lai tinh trang thiéu Oxy.

® Tham do khdng khi va thay dbi khi riéng I&:

® Cb thé tién hanh dbi v&i tieng bénh phdi bang cach dung ong thang riéng cho hai

quan. Phwong phap nay cho phép ta danh gia dwoc hdé hap & méi bén phéi, va c
loi trong chi dinh phau thuat phai.




| - THAM DO VE TRAO DOI KHf

® B. DINH LUONG 02 VA CO, TRONG MAU

02 va CO, trong mau phan anh két qua cta hd hap. Trong thiéu nang hé hap suy tim 02 gié
CO, tang trong mau. Ngu¢i ta lay mau dong mach dé xac dinh.

Két qua: Binh thuwong.

- 02: 20-25 thé tich / 1200ml mau.

Ty 1€ bao hoa: 98%. PaO2 = 100mmHg (ap Iwc trong déng mach).
- CO,: 56 thé tich /100ml mau.

PaCO, = 40mm Hg (&p lwc trong ddng mach) déi véi Ph =7,4.

Dwa vao két qua trén, ta c6 thé tinh dwoc thé tich khéng khi Iwu théng trong phé nang, nghi
lwong khdong khi, da dwoc thye hién dwa vao phé nang, khdng phai la khong khi vé dung vi
trong khoang chét, khéng tham gia vao trao doi khi & dwdng hé hap trén, khi quan, phé quan

VCO, x 0.863

VA = PaCoO,

VA = 2,5 x 31/ phat

VA: thé tich khéng khi qua phé nang trong 1 phut (venrilation alvéolaire).
VCO,: thé tich CO, th& ra trong 1 phat, 0,863 1a mét hang sb.

Gia tri cla sw thdm do trao ddi khi

Két hop v&i sw tham do vé théng khi, sw danh gia trao dbi khi khi nghi va hoat déng cé thé
ta phat hién duwoc:

® 1. Réiloan théng khi kém theo bién dbi bénh ly ctia CO, va 02 trong mau.
® 2. Rbiloan théng khi nhwng khdng kém theo thay ddi ciia CO, va O2 trong mau khi nghi ngo
® 3. Théng khi binh thuwéng, nhwng cé bién dbi bénh ly cia cac khi trong mau.

O]
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N@[FDEEN @U@ SU THAY POL
@@A HUYET DONG

® Nhirng thay doi ctia bénh Iy ho hap anh
hwo’ng truc tiép toi sw hap thu O2 va dao thai
CO, & phoi. Tinh trang thieu O2 sé dan toi
tang ap lwe tiéu tuan hoan va tang sw hoat
dong cla tim phai, két qua la sy phi dai va
suy timphai.

® Nguwo'i ta co thé phat hién dwoc tinh trang do
bang phucyng phap thong tlmphal Chup tim
ph0| va Chup tuan hoan cua dong mach phdi
bang chat can quang ta clng co thé thay
nhi*ng sw thay ddi do tdn thwong hé hap, anh
hwédng Ién tim mach.




Cac chi so chinh

Viét tat Tén Tri sO
VC Vital capacity (L): Dung tich song > 80%
FVC Forqed vit'al capacity (L): Dung tich | >80%

song gang swc
FEV1 Forced Expiratory Volume during > 80%
1st second: The tich the ra gang
strc trong giay dau
FEV1/VC | Chi so Tiffeneau > 70%
FEV1/FVC |Chiso Gaensler > 70%




Cac chi so chinh

Viéet tat Tén Tri sO
FEF25-75 | Forced expiratory flow during the > 60%
middle half of FVC: lwu Iwgng the
ra khoang gitra cua dung tich song
gang swrcC
PEF Peak expiratory flow: lwu lwong dinh | > 80%
TLC Dung tich phoi toan phan > 80%

RV

Thé tich khi can




Buwdéc 1: FVC va VC




RLTK TAC NGHEN




Bwoc 2: FEV1



Bwéc 3: ty so FEV1/FVC

» FEV1/FVC < 70%: c6 RLTKTN. Chu y:
. TC doi v&i nguwoi gia: < 65%: Dé tranh CD nham
. TC doi v&i nguwoi tré: < 80%: Pé tranh bo soét
> FEV1/FVC % binh thworng: Khong co RLTKTN
. C6 thé gap trwdng hop giam TK khéng dién
hinh trong HPQ: FVC va FEV1 cung giam ma
TLC binh thwong => test HPPQ hoac test kich
thich phé quan bang methacholin dé chan doan

xac dinh.



Buwée 4: lwwu lwong thé ra

e FEF25-75: giam trwéc FEV1, khi tac nghén dwdng
thé & giai doan sé&m

e FEF25-75 doi khi giam trong khi FVC, FEV1 binh
thwong: gap & nguwi gia véi triéu chirng ngheo
nan

e Chi so nay bién thién I&n nén mét so tac gia
khuyén phai than trong khi doc chi s6 nay



Bwéec 5: Test HPPQ

« Chi dinh: Khi FEV1/FVC < 70% hoac FEV1 giam nghi

ng® RLTK tac nghén khoéng dién hinh
v Chan doan xac dinh HPQ
v Chan doan phan biét HPQ hay COPD

« Xit 400 mcg salbutamol, sau 15 phut do lai.

s Két qua

v Test dap rng v&i thuoc gian phé quan am tinh: FEV1
tang <12 % va < 200ml

v Test dap rng v&i thuoc gian phé quan dwong tinh :
Néu FEV1 tang > 12% va > 200 ml.



Tom tat

ROi loan TK FEV1/ FVC % FVC FEV1
Khbéng co BT BT BT
Tac nghén Giam BT hoac Giam | BT hoac Giam

Han ché BT Giam Giam
Hoén hop Giam Giam Giam




RLTK HAN CHE
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TESTED BY :
DATE : [ees B2
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Trwrong Van Duy, hep PQ sau dat néi KQ







Trwong Van Duy, hep PQ sau dat n6i KQ

pulmonary Function Report

KHOA HO HAP - BENH VIEN BACH MAI
78 GIAI PHONG - DONG DA - HA NOI

Patient Information

Pre vs. Post FVC & SVC Repo
Page 10of2

—————————

Name: TRUONG VAN, DUY ID: 13.;2'? gmon:m: 01/01/1986
_ Sex. Ma moking history (pk-yrs):
Height (cm): 160.0 Age at test: Predicted set Hankinson (NHANES Ill)

Weight (kg): 78.0
Physician:

Technician: VU THI HAI YEN
Effort summary: § efforts: 5 acceptable, 0 reproducible

Diagnosis:
Test series datetime: 13/12/2012 10:52 AM
Effort #8 usability caution (ATS/ERS 2005):

Comments.

Results

Resuits Pred Pre %Prd Post  %Prd %Chg
SVC (L) 415 a3 04 73% 346 83% 14%
FVC (L) *4.15 an 89% 360 87% -3%
FEV1 (L) *3.49 2138 40% 01,16  33% -16%
FEV1/FVC 084 s(.37 44% 20.32 38% -13%
FEVE (L) 440 23.60 82% 03.56 81% -1%
FEF25-75% (L/s) 405 0126 31% a1.04 26% -18%
Vext % - 146 - 1.39 - 5%
IC (L) - 1.05 - 145 - 38%




uy hi Hong U khi quan
BH: K biéu mé vay khéng sirng hoéa




X\ - XET NGHIEM CHUC NANG THONG KHI PHOI
N _N PHOI TRUNG UONG

-1AM DO VA PHUC HOI CHUC NANG

_«t information

.me LUONG VAN, QUE T Birthdate: 26-Feb-82
eight (cm): 168.0 Sex: Male Smoking history (pk-yrs):
feight (kg): 550 Age: 37 Predicted set: Knudson 1976
nterpretation e _

- 1] .
MerpiBilation: MILD RESTRICTIVE VENTILATORY ECT This is maicaied by the finding of 2 mildly reduced forced vital capaaty (FVC)

‘his interpretation is valid only upon physician review and signature

2neumotach calibration date/time: 10-Nov-18 07 26 AM

Pneumotach temperature, calibration (deg C) 250 Technician. Nguyen Hoang Dao
Relative humidity (%): 700

Test series date/time: 10-Nov-19 07:54 AM T D
Effort #3 reproducibility code (ATS/ERS 200S5):

o RLTK
Result Pred Best %Pred 2nd %Pred 3rd “%Pred
FVvC (L) 4.39 295 67% 279 64% 282 64%
FEV1 (L) 353 273 77% 276 78% 2.70 76% h a n
FEV1/FVC 084 093 110% [oX=1-] 118% [oX-T-3 114% =
PEFR (L/s) 8.50 915 108% 896 105% 835 98% x
FEF25-75% (L/s) 455 427 94% 465 102% 4.50 99%
FEF25% (L/s) 7 87 854 109% 822 104% 812 103% c e
FEFS0% (L/s) 564 508 20% 536 95% 560 99%
FEF75% (L’s) 281 192 69% 233 83% 214 76%
PIFR (L/s) - 246 - 537 — 2:27 — M.D
sSvC (L) 4 39 — == e o s .
IC (L) - — — e —c e —
ERV (L) e o == _— - — o
B - s = = = . = nhe
Exp time (s) - 260 = 113 sve .
Vext (%) - 2s2 — 238 - ;3: - -
E\{C Flow vs.Volume FVC Volume vs. Time
‘ ‘l FLW(lLS) ‘ 1 1 v z b
el L T 1} s
A T L TR T s
‘: \l ‘\ ‘\ 1‘ 1‘ ‘1 l - - -
VI — 4 —J—
\l VX 1= 1 1T 1T N
\ Mokl SVC Volume vs. Time _
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KET OUA PO HO HA

-~

L Name- F Name : DOAN THI NGOC AN#iidentity number : 23087154 Date of birth : 06/07/1984 |Sex :F
Height (cm) : 164 Weight (kg) : 63 B.M.l.: 23,4 Age : 39
SPIROMETRY 03/08/2023 9:21:42 SA
Pre POST CHANGE
Pred| LIN | Meas. | Meas. | Meas. | % Pre | Meas. | Meas. | Meas. | %oPost | chg | chg (L)
vC(L) 3,24 | 2,56 333 | — — 103 | 290 | 3.21| —- 99 4 | 0,124
FVC(L) 324 | 256 | 317| 312| 319 a8 3.09| 322| 320 99 1| o024
FEV1(L) 275 | 215| 245| 257 | 258 89 246 | 258 | 257 %a s | o126
FEV 6s(L) 369 | 3.02 298 | 3,02| 303 81 296 | 3.04| 30a 82
FEV1/VC(%) 84,92 75,30 73,56 77,09 77,32 87 76,60 80,33 80,01 95
FEV1/FVC(%) 84,92 75,30 77,45 82,24 80,69 S0 79,66 80,10 80,21 94
MEF(L/S) 3,13 1,97 2,11 2,60 2,53 81 2,30 2,51 2,46 80
PEF(L]S) 6,74 5.26 6,69 6,74 6,56 97 6,50 6,53 6,52 97 o -0,030
MC Test
5 ¥
i ¥
1 Fas FVC *
e VARV A 2
3 ¥
5 Timne '3
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-3 3 L
5
1
g ’y 1
Volume me
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KET LUAN

® 1. Chung ta c6 nhiéu loai nghiem phap tham
do chtrc nang ho hap, nhwng tat ¢
déu nham danh gia kha nang thong khi. Két
qud cua thdng khi hay sw thay déi O2 va
CO, anh huwdng Ié€n tim mach, bé phan lién
quan mat thiét t&i hé hap.

® 2. Can phdi hop va lwa chon cac nghiém
phap tham do cho twrng bénh dé khi nhan dinh
két qua cling nhw quyet dinh hwong diéu tri
dwoc xac dang. Dau sao khdng thé ndo coi
nhe sy tham kham va theo doi [am sang
duoc.




CAM ON SU CHU Y LANG NGHE !




KIEM SOAT SAI SO
TRONG PO VA PANH GIA

THINH LUC
000
0000
0000
000
o o0
TS. Nguyén Ngoc Anh | @

Bo mon Stre khoe nghé nghiép, PH Y Ha Noi




CHUAN MAY

e Murc do A:

Kiém tra hang ngay va cac test chl quan

Duoc tién hanh béi ngudi co strc nghe tot hodc
biét ngwd'ng nghe trong phong binh thwong

Muc dich kiém tra may do c6 hoat ddng trong giéi
han binh thwong khong




Cac bworc thuwee hién hang ngay (tw 1-7)

1. Vé sinh va kiém tra may do, phu kién di kem
may (chd y chd ndi, gidc cam céac thiét bj voi
nhau)

2. Bat may dé 6n dinh trong khoang 5 phut, sau
do cai dat theo hwédng dan clia nha san xuat
xem ¢0 16i gi khéng

3. Xem cac tin hiéu cua may xem c6 phat ra dung
dwong khi dwong xwong khong. Test nay nén
tién hanh & tat ca cac tan sd & ca 2 dwdng va
nén ¢ cwdong dd 10-15dB



Cac bworc thwe hién hang ngay (twe 1-7) tt

4.

Kiém tra am phat ra & cwdéng dd cao hon xem
am phat ra c6 dung khdng, co méo tiéng
khdng, ¢ am la xen vao khéng,test nay can
dwoc tién hanh & tat ca cac gidi tan & ca 2
duwdong, dwdng khi nén nghe & cwdng d6 60dB,
duwdong xwong ¢ 40dB

Kiém tra chup tai dwérng khi va ndm rung
dwdng xwong vé méo tiéng va sy ngat quang
cla am, kiém tra nut cam, day dan xem co 16ng
duwt gay khong



Cac bworc thwee hién hang ngay (twe 1-7) tt

6. DAam bdo tat ca nut diéu chinh cla may an
toan, den tin hiéu, cac chi dan binh thwdng

7. Kiém tra nat bam cla dbi twong cé hoat déng
khong



Céc bwérc thwe hién hang tuan (tir 8 dén 10)

8.

Nghe am phat ra & cwdrng dd thap xem co bat
ky suw thay ddi nao khong (tiéng on, tiéng kéu
hay am thanh khdng mong mudn). Kiém tra
mrc dd gidm dan cia am thanh khi gidm dan
cwong d0 tai tat ca cac tan sd. Dam bao nut
bam khi phat ra tin hiéu cho ddi twong khdng
phat ra tiéng ddng gay anh hudng viéc nghe
cla doi twong



Céc bwéc thwe hién hang tuan (tor 8 dén 10) ti

9.

10.

Kiém tra dé 16ng/chat cia vong dau, do 6m cula

C

C
K

hup tai. Dam bao cac khép ndi dwoc diéu
hinh t6t, khéng qua rit, qua chat va cling

ndng qua long léo

Tién hanh do hoan chinh trén doi twong da biét
trwdc ngwd'ng nghe dé kiem tra mwre do sai sO
co trong pham vi cho phép khong



Giai doan B: Kiém tra khach quan dinh ky | s

Phan kiém tra nay nén duwoc thurec hién dinh ky 6-
12 théng/lan

Po dac va so sanh v&i thiét bj chuan vé;

1.

2
3
4.
S)

Tin hiéu cla cac giai tan

Cuwong d6 am thanh (Sound pressure levers)
Cuwong do rung

Cuwong do gay u tai

Mdc do hai hoa cua dd6 méo tiéng



Bude nay khéng can thiét néu budc A, B duoc tién han

- Giai doan C: (chuan may co’ ban) oco

thuong xuyén. N6 chi thure sw can thiét khi cd nhing 16
nang xay ra hodc sau thoi gian dai (5-10 nam) sw dung
may. Cac test can tién hanh nhw giai doan B va thém

1.

2
3
4.
S)

Tang giam thoi gian cua am kich thich

Kiém tra hiéu qua cla viéc ngat quang

An xem vao bd phan truyén am va cac kénh
Phdé am gay U

D6 méo cla tiéng va hé thong loa ngoai khac
(v&i cac may co thiét bi do thinh lwc 101)



YEU CAU VE AN TOAN

e May va cac phu kién phai dwoc kiém tra
thwdng xuyén dé khoéng bi h& dién gay giat
cho doi twong

e Dam bao am phat ra trong gi¢i han chiu
dwng cua doéi twong, khédng dwoc phat ra am
qua ngudng dau cla doi twong, co mot so
trwd'ng hop nhay cadm cé thé gay choang,
ngat



QUA TRINH PO

e Phong do thinh lwc yén tinh dam bao dun
quy dinh

9

e Tuyét doi tuan thu cac bwdc tién hanh (giai

thinh rd va xac nhan chinh xac doi twong
hieu viéc can lam)

da

e Chu y chup tai va num rung dat dung ky thuat

va dung vi tri

e Tién hanh do dit khoat nhanh chdng, khdong

an vao nut phat tin hiéu qua lau

e Trwdc va sau do nén kiém tra so bo thinh lwc

cla doi twong do bang thinh lyc IO
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XET NGH]
BENH VIEN PHOI TRUNG UONG EM CHUC NANG THONG KHI PHO!

KHOA THAM DO VA
PHUC
Patient information HOI CHUC NANG

Name: nguyen van, hung

Birthdate: 19-Sep-82

| ID: 6729HUNG
Height (cm): 171.0 e k-yrs):

i Sex: Male Smoking history (pk-yrs):
Weight (kg): 800 Age: 37 Predicted set. Knudson 1976

Dnterpretation
interprktation: MILD OB ‘
X : STRUCTIVE PULMONARY IMPAIRMENT. Thisis indicated by the finding © ion i
\éolqme i BT sgcond as a % of the forced vital capacity (FVC). The degree of functional impairment reflected by the reducﬂon |n_cfjor|ce€ ot
r)\(Plred volume in the first second (FEV1) is found to be moderate The disproportionately low forced ?xplraiC}rY flow during the mi dle @ f °
the exhalation (FEF 25-75) suagests the presence of a significant com onent of small airwa obstruction which ma evidence a degree ©
Prneumotach calibration date/time: 14-Dec-19 07:24 AM el saige AFF oo e

Pneumotach temperature, calibration (deg C): 25.0 Technician: Nguyen Hoang Dao
Relative humidity (%): 50.0 Effort #3 reproducibility code (ATS/ERS 2005): v

Famild reduction in the forced expired

\ Result

Result Pred Best %Pred 2nd  %Pred ard  %Pred

FVC (L) 4.58 3.43 75% 3.46 75% 3.27 71%

FEV1 (L) 369 1.98 54% 1.89 51% 1.85 50%

FEV1/FVC 084 0.58 69% 0.55 65% 0.57 68%

PEFR (L/s) 8.79 507  58% 5.01 57% 454 52%

FEF25-75% (L/s) 468 1.08 23% 0.94 20% 0.94 20%

FEF25% (L/s) 8.13 1.92 24% 1.94 24% 218 27%

FEF50% (L/s) 5.84 1.32 23% 117 20% 1.22 21%

FEF75% (L/s) 2.94 0.46 16% 0.40 14% 0.38 13%

PIFR (Lls) 245 1.98 2.19

SVC (L) 458

IC (L)

ERV (L)

vt (L)

Exp time (s) - 10.07 - 9.82 -—- 10.69 -

Vext (%) - 1.24 0.00 - 1.32 -

FVC Flow vs.Volume FVC Volume vs. Time

ottty + —o
( Flow(Ll/'s) FN =
| —a N —
( \ - /////
\\ | ey
L \ \ ) ‘ 1\\\ / —
T §) 3 5 ; Time(]

0 4 VollL) SVC Volume vs. Time

l

B T
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\

|

|
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XET NGHIEM CHUC NANG THONG KHI PHOI

-BENH VIEN PHOI TRUNG UONG

1{0OA THAM DO VA PHUC HOI CHuc NANG
atient information

ame: duong anh, tuan

ID: 6736 Birthdate: 28-Aug-93
'elght (cm): 162.0 Sex: Male Smoking history (pk-yrs):
Yelght(ka): 830 Age: 26 Predicted set. Knudson 1976

Interpretation

Interptetation: MILD RESTRICTIVE VENTILATORY DEFECT. This is indicated by the finding of a mildly reduced forced vital capacity (FVC).
This interpretation is valid only upon physician review and signature.

Pneumotach calibration date/time: 14-Dec-19 07:24 AM Test series date/time: 14-Dec-19 08:03 AM
Pneumotach temperature, calibration (deg C): 25.0 Technician: Nguyen Hoang Dao
Relative humidity (%): 50.0 Effort #3 reproducibility code (ATS/ERS 2005): V
gom::

Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 432 3.35 78% 3.22 75% 3.02 70%
FEV1 (L) 3.52 3.08 88% 3.10 88% 3.01 86%
FEV1/FVC 0.86 092 107% 096 112% 1.00 116%
PEFR (L/s) 8.32 7.87 95% 8.69 104% 7.87 95%
FEF25-75% (L/s) 4.62 501  109% 523 113% 591  128%
FEF25% (L/s) 173 7.97 103% 8.07 104% 7.85 102%
FEF50% (L/s) 5.39 6.35 118% 6.48  120% 6.70 124%
FEF75% (L/s) 2.67 2.29 86% 2.44 91% 3.27 122%
PIFR (L/s) 3.1 3.13 3.72
SVC (L) 432
IC (L)
ERV (L)
Vt (L)
Exp time (s) 2.61 1.44 1.03
Vext (%) 3.14 3.00 2.84

# FVC Flow vs.Volume

IS T T =n ™
IR | I
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vour) | -SVC Volume vs. Time ‘ ]
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XET NGHIEM CHUC NANG THONG KHI PHO!

~3ENH VIEN PHOI TRUNG UONG

1OA THAM DO VA PHUC HOI CHUC NANG
atient information
Name: DUONG TAN, DUC

ID: 6859 Birthdate: 08-Jan-86
Height (cm): 168.0 Sex: Male Smoking history (pk-yrs):
\ Weight (kg): 630 Age: 33 Predicted set. Knudson 1976

\ Interpretation

InterptEtation. MILD RESTRICTIVE VENTILATORY DEFECT. This is —~Jicated by the finding of a mildly ~sduced forced vital capacity (FVC).
This interpretation is valid only upon physician review and signature.

Pneumotach calibration dateftime: 14-Dec-19 07:24 AM Test series date/time: H14 Deg 19 11:37 AM

Pneumotach temperature, calibration (deg C): 25.0 Technician: Nguyen Hoang

Relative humidity (%): 50.0 Effort #3 reproducibility code (ATS/ERS 2005):
rRequt

Result Pred Best %Pred ond  %Pred

FVC (L) 4.50 3.38 75% 3.35 74% 332 74%
FEV1 (L) 364 2.90 80% 2.89 79% 2.89 79%
FEV1/FVC 0.84 086 102% 086 102% 087 103%
PEFR (L/s) 8.64 7.57 88% 757 88% 8.21 95%
FEF25-75% (L/s) 467 3.37 72% 3.19 68% 3.31 71%
FEF25% (L/s) 8.01 6.48 81% 6.64 83% 6.34 79%
FEF50% (L/s) 570 375 66% 3.33 58% 3.61 83%
FEF75% (Ufs) 2.85 1.93 67% 179 63% 178 82%
PIFR (L/s) 2.87 2.87 4.07
SVC (L) 4.50
IC (L)
ERV (L)
Vt (L) - -
Exp time (s) 534 --- 493 407 ---
Vext (%) 3.06 2.79 — 1.41

J FVC Volume vs. Time

—
\ | \%7’

&k\ M/ )

R 1§ 1 h_Time(
N e

SVC Volume vs. Time
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- XET NGHIEM CHUC NANG THONG KHI PHO!
~~.-ENH VIEN PHOI TRUNG UONG

10A THAM DO VA PHUC HO| CHUC NANG

Patient information //f’j
Name: NGUYEN VAN THIEU |

' - 11-Feb-83
ID: 2737 Birthdate: 1 ‘
He@ht (Cm)'. 166.0 Sex: Male Smoking history (pk—yrS)'
Weight (kg) 58.0 Age: 36 Predicted set Knudson 1976 |
: R e
{ Interpretation

7 ‘ 3 tion in forced
volume in one second as a % of the forced vital capacity (FVC). The degree of functional impairment rteﬂrecf}ESV%{Jiihnegrtideun?\i‘ddle half of the
expired volume in the first second (FEV1) is found to be mild. The disproportionately low forced expiratory

: : : e forced expired
\1nterp"btatlon LD OBSTRUCTIVE PULTONARY TPATRMENT TS S Tndicated by the finding of a mid reducion & m/p’/_\
, - - idence a degree of
exhalation (FEF 25-75) suaqests the presence of a significant component of small aitway obstruction which may eviden

ime: 10-Nov-18 01:15 PM
Pneumotach calibration date/time: 10-Nov-19 07.26 AM 1631 i‘?é.fiditgef;?ﬁ Hoang D50
Preumotach temperature, calibration (deg C): 25.0 2 v
; ode (ATS/ERS 2005) F.V
Relative humidity (%): 70.0 %
[ Result
Result Pred Best %Pred 2nd  %Pred 3rd
98
FVC (L) 429 418  98% 418 982? ;28
FEVT (L) 3.46 252 73% 2.52 730/0 228
FEV1/FVC 0.84 060 2 72% 0.50 7200 ost
PEFR (L/s) 8.35 576 69% 561 67'0/0 78
FEF25-75% (L/s) 4.49 1.31 29% 1.26 280/0 s
FEF25% (L/s) 7.73 3.03 39% 333 430/0 27
FEF50% (L/s) 5.51 1.70 31% 160 290/0 ,
FEF75% (L/s) 273 0.48 18% 0.45 16% 0.43
PIFR (L/s) 522 - 5.01 -- 360
SVC (L) 4.29
IC (L)
ERV (L)
Vt (L) .
Exp time (s) - 10.54 10.73 9.43
Vext (%) - 1.02 0.94 1.06
[ FVC Flow vs.Volume | FVC Volume vs. Time
== — = ERIE S Rt T VOIT A
b | lz
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X
ET NGHIEM CHUC NANG THONG KHI PHOI

dOBENH VIEN PHOI TRUNG UONG
AOA THAM DO VA PHUC HOI CHUC NANG

“atient information
Name: THAN VAN, NGOC

Bithdate: 08-Aug-79

Height (cm): 165.0 ID: 2016
i Sex: Mal king history (pk-yrs).
Weight (kg): 62.0 ex. Male Smoking history (Pk-Y

Age 40 predicted set Knudson 1976

L Interpretation
Interpretation:
\ “MILD OBSTRUCTIVE PULMONARY IMPAIRMENT This is indicated by fe finding of a mild reduction T e Tarced e¥pie

volume in one
e (FEéezcso-r;% as a % of the forced vital capacity (FVC). The disproportionately low forced expiratory flow during the middle hafofthe
Sideiion IFEF 2 ) suggests the presence of a significant component of small airway obstruction which may evidence a degree of
e . iS. |nte.roretat|on is valid only upon physician review and si¢ nature.
i umotach calibration date/time: 10-Nov-198 0726 AM

neumotach temperature, calibration (deg C) 250
Relative humidity (%): 70.0

Test series date/time: 10-Nov-19 08:31 AM
Technician. Nguyen Hoang Dao
Effort #3 reproducibility code (ATSIERS 2005):

lResuIt |
Result Pred

FVC (L) 4.11

iyl 8 o

PEFR (L/s) 812

FEF25-75% (L/s) 432

FEF25% (L/s) 7.50

FEF50% (L/s) 539

FEF75% (L/S) 264

PIFR (L's)

SvC (L) 411

IC (L)

ERV (L)

vt (L)

Exp time (s) -- 979 -—- 887

Vext (%) 1.88 1.18
[ FVCFlowvs.Volume ______ ] B ‘__FV!C Volume vs. Time
Fedimmsmelac e e
L2 L
T o |
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-NH VIEN PHOI TRUNG UONG
OA THAM DO VA PHUC HOI CHUC NANG

XET NGHIEM CHUC NANG THONG KHI PHO!

_r—‘atient information

Name: NGUYEN VAN, VIET

ID: 0218
Height (cm): 171.0 Sex: Male
Weight (kg): 680 Age: 41

Birthdate: 19-Nov-77
Smoking history (pK-yrs):
Predicted set. Knudson 1976

lnterpretation

InterptEtation MILD RESTRICTIVE VENTILATORY DEFECT This is mdicated by the finding of a mildly reduced forced vital capacity (FVC).

This interpretation is valid only upon physician review and signature

Pneumotach calibration date/time: 09-Nov-19 07:11 AM
Pneumotach temperature, calibration (deg C): 29.0
Relative humidity (%): 70.0

Test series date/time: 08-Nov-19 11.24 AM
Technician. Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005)

LResult
Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 4.47 3.41 76% 3.30 74% —
FEV1 (L) 3.58 3.01 84% 2.90 81%
FEV1/FVC 0.83 088 106% 088 106%
PEFR (L/s) 865 855 99% 819 95%
FEF25-75% (L/s) 4.56 4.36 96% 423 93%
FEF25% (L/s) 7.99 7.83 98% 7.62 95%
FEF50% (L/s) 578 598 103% 6.17  107%
FEF75% (L/s) 2.89 178 61% 1.60 55%
PIFR (L/s) - 260 - 3.09 — . .
SVC (L) 447
IC (L) i
ERV (L)
vt (L)
Exp time (s) 4.1 --- 463 - - —
Vext (%) - 257 — 214 . .

_FVC Volume vs. Time

{ FVC Filow vs.Volume
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\ i
» AET NGHIEM CHUC NANG THONG KHI PHOI
. vIEN PHOI TRUNG UONG
+10A THAM DO VA PHUC HOI CHUC NANG
(Patient information
- Name: NGUYEN VAN. QUYET

ID: 0548 Birthdate: 04-Jul-78
\ Height (cm): 170.0 Sex: Male Smoking history (pk-yrs):
VWeight (kg): 58.0 Age: 41 Predicted set. Knudson 1976
L Interpretation

Interpretation MILD RESTRICTIVE VENTILATORY DEFECT. This is indicated by the finding of a mildly reduced forced vital capacity (FVC).
The finding of a disproportionately reduced forced expiratory flow during the middle half of exhalation (FEF 25-75) suggests the possibility of

21;PEtRlMPOSED EARLY OBSTRUCTIVE PULMONARY IMPAIRMENT This interpretation is valid only upon physician review and
ignature

Pneumotach calibration date/time: 09-Nov-19 0711 AM Test series date/time  09-Nov-18 0948 AM
Pneumotach temperature, calibration (deg C): 29.0 Technician: Nguyen Hoang Dao
Relative humidity (%): 70.0 Effort #3 reproducibility code (ATS/ERS 2005)
\ Result
Result Pred Best %Pred “2nd  %Pred ard  %Pred
FVC (L) 4.40 3.46 79% 340 77% 333 76%
FEV1 (L) 3.53 259 73% 263 75% 255 72%
FEV/FVC 0.83 0.75 90% 077 93% 077 92%
PEFR (L/s) 8.55 7.88 92% 8.31 97% 7.93 93%
FEF25-75% (L/s) 451 1.95 43% 2.15 48% 2.01 45%
FEF25% (L/s) 7.91 6.32 80% 8.55 83% 6.05 77%
FEF50% (L/s) 572 265 46% 2.73 48% 283 49%
FEF75% (L/s) 285 079 28% 0.92 32% 0.86 30%
PIFR (L/s) 462 4.89 354 -
SVC (L) 4.40 -
IC (L)
ERV (L)
Vit (L) ---
Exp time (s) --- 7.28 - 6.13 --- 7.07
Vext (%) 1.39 1.29 - 1.46
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A XET NGHIEM CHUC NANG THONG KHI PHOI

. VIEN PHO! TRUNG UONG
_A THAM DO VA PHUC HOI CHUC NANG

e —————— )
_atient information 1
Name CHU HUY. THANG ID. 0857 Birthdate: 07-Aug-76 E
Height (cm): 162.0 Sex: Male Smoking history (pk-yrs):
Weight (kg): 62.0 Age: 43 Predicted set. Knudson 1976

X Interpretation

Wlnterpébtation: MILD RESTRICTIVE VENTILATORY DEFECT. This is indicated by the finding of a mildly reduced forced vital capacity (FVC).
This interpretation is valid only upon physician review and signature

t

Preumotach calibration dateftime: 09-Nov-19 07 11 AM
Pneumatach temperature, calibration {deg C): 29.0
Relative humidity (%): 70.0

Test series date/time: 09-Nov-19 08:10 AM
Technician: Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005).

[ Result
Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
\ FVC (L) 382 298 78% 2.88 75%
1 FEV1 (L) 3.06 258 84% 2.58 84%
FEV1/FVC 0.84 087 104% 0.90 107%
PEFR (L/s) 7.73 1077 139% 1086  140%
FEF25-75% (L/s) 4.09 3.40 83% 4.00 98%
FEF25% (L/s) 7.13 10.32  145% 1042  146%
FEF50% (L/s) 513 424 83% 4.95 96%
FEF75% (L/s) 2.47 125 50% 1.62 66%
PIFR (L/s) 474 543
svC (L) 382
IC (L)
ERV (L)
Vt (L)
Exp time (s) --- 569 . 4.09
\ Vext (%) s 218 . 2 01
| FVC Fiow vs.Volume

FVC Volume vs. Time
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AN XET NGHIEM CHUC NANG THONG KHI PHOI

BENH VIEN PHOI TRUNG UONG

KHOA THAM DO VA PHUC HOI CHUC NANG
Patient information J

Name: TAN, NGUYEN VAN ID: 2210 Birthdate: 03-Nov-86
Height (cm). 172.0 Sex: Male smoking history (pk-yrs):
Weight (kg): 47.0 Age: 33 Predicted set: Knudson 1976

otérpysiafr o
I e eq forced vital capadity (FVC).

InterptEtation” MILD RESTRICTIVE VENTILATORY DEFECT This s dicated by the finding of a mitdly reduced
This interpretation is valid only upon physician review and signature ‘

Pneumotach calibration date/time: 10-Nov-18 07:26 AM Test series date/time.H1 O—No{\;-19 11:10 AM
Pneumotach temperatur i i : . Technician: Nguyen Hoang ao
Relative humidityp(%): U7‘(3):‘Oca|lbfatlon e 258 Effort #3 reproducibility code (ATS/ERS 2005):
rResult

Result Pred 2nd 3rd  %Pred

FvC (L) *4.19 272  65% 273  65%

FEV1 (L) *3.39 266  79% 264 78%

FEVA/FVC 0.81 098 121% 097 120%

PEFR (L/s) 9.02 7.61 84% 862 96%

FEF25-75% (L/s) 4.85 551 114% 496 102%

FEF25% (L/s) 836 7.63 91% 857 102%

FEF50% (Lfs) 5.97 642 107% 564 94%

FEF75% (L/s) 3.03 319 105% 2.48 82%

PIFR (L/s) 3.37 317 -

SVC (L) 4.19

IC (L)

ERV (L)

Vit (L) ---

Exp time (s) 2.08 226

Vext (%) 3.66 363

rFVC Volume vs. Time
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~ M XET NGHIEM CHUC NANG THONG KHI PHO!

-N PHOI TRUNG UONG
~AM DO VA PHUC HOI CHUC NANG

-nt information

~ame: DOAN VAN, THUYEN

1D: 2675 Birthdate: 08-Jun-82
weIght {em); 1581 Sex: Male Smoking history (pk-yrs):
_\iVelght g Tu0 Age: 37 Predicted set” Knudson 1976

’"terpl:etatiOn ————/”/’—Pﬁ
Interptetation MODERATE RESTRICTIVE VENTILATORY DEFECT. This is indicated by the finding of a moderately reduced forced vital W

\ capacity (FVC). This interpretation is valid only upon physician review and signature.

Pneumotach calibration dateftime: 09-Nov-19 07:11 AM Test series date/timevH09-N05-1o9 1203 PM
Pneumotach temper i i : 0 Technician: Nguyen Hoang ba
Relative humidntyp(o/o?'w?r?).,()ca\Ibratlon R Effort #3 reproducibility code (ATS/ERS 2005):

\ Result %
Result Pred Best %Pred 2nd  %Pred 3rd  %Pred ‘
FVC (L) 4.39 2.74 62% 2.70 62% - S
FEV1 (L) 3.53 2.37 67% 2.39 68% - -=- ‘
FEV1/FVC 0.84 0.86 103% 0.89 106%

PEFR (L/s) 8 50 7.89 93% 7.60 89% |
FEF25-75% (L/s) 455 2.84 63% 318 70%

FEF25% (L/s) 7.87 6.80 86% 6.73 86%

FEF50% (L/s) 564 3.49 62% 3.52 62%

FEF75% (L/s) 2.81 1.15 41% 1.70 61%

PIFR (L/s) 3.79 3.92

SVC (L) 4.39

IC (L)

ERV (L)

Vt (L)

Exp time (s) —— 461 463

Vext (%) - 2.30 1.86

| FVC Flow vs.Volume
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XET NGHIEM CHUC NANG THONG KHI PHOI
BENH VIEN PHOI TRUNG UONG

HOA THAM DO VA PHUC HOI CHUC NANG

Patient information

L

| i ate: 03-Jul-90
Name' NGUYEN DINH TRANG T Birthd |
' | king history (pk-yrs):
Height (cm): 16850 cex il srieking
| Predicted set: Knudson 1976
Weight (kg): 620 e T8

\

Interpretation

InterptEtation” MILD RESTRICTIVE VENTILATORY DEFECT. This is ndccated by the
This interpretation is valid only upon physician review and signature

finding of a mildly reduced forced vital capacity (FVC).

Test series date/time: 10-Nov-19 08:47 AM
Pneumotach calibration dateftime: 10-Nov-19 07:26 AM Toel ot o e Hoarg e

Retsive mmiaty o ra o e €Y 28 Effort #3 reproducibility code (ATS/ERS 2005):
Relative humidity (%): 70.0

Result =
\ Result Pred Best %Pred 2nd  %Pred 3rd YoPred

FVC (L) 4.43 3.20 72% 3.16 7'1:/0 :: _:
FEV1 (L) 3.59 268  75% 265  74%
FEV1/FVC 0.85 0.84 98% 0.84 98% -

PEFR (L/s) 850 8.01 94% 8.27 97% e
FEF25-75% (L/s) 466 296  64% 3.06 66%
FEF25% (L/s) 7.89 7.14 91% 7.40 94% - ==
FEF50% (L/s 555 3.39 61% 3.74 67% 22 ---
FEF75% (L/s) 277 1.20 43% 1.17 42% - -—
PIFR (L/s) 568 523
Sve (L) 4.43
C (L)
ERV (L)
Vt (L)
Exp time (s) 6.03 531 e o —
Vext (%) 223 268

FvC Flow vs.Volume FVC Volume vs. Time
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- XET NGHIEM CHUC NANG THONG KHI PHOI

=N PHO! TRUNG UONG
1AM DO VA PHUC HOI CHUC NANG

.t information

.me’ LUONG VAN, QUE D 4229 Birthdate: 26-Feb-82
eight (cm): 168.0 Sex: Male Smoking history (pk-yrs):
leight (kg): 55.0 Age: 37 Predicted set. Knudson 1976

nterpretation

] — - - d vital capacity (FVC).
terp!Etation” MILD RESTRICTIVE VENTILATORY DEFECT This s indcated by the finding of a mildly reduced force oGl B
his interpretation is valid only upon physician review and signature.

; ime: 10-Nov-19 07:54 AM
>neumotach calibration dateftime: 10-Nov-19 07 26 AM Test s?f.'es_d;jte’“me‘HggnNOSao
Pneumotach temperature, calibration (deg C)- 250 Tecnmaan: guyer ;

ibili RS 2005):
Relative humidity (%): 70.0 Effort #3 reproducibility code (ATS/ERS )

Result
Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 4.39 2.95 67% 279 64% 2.82 64%
FEV1 (L) 3.53 2.73 77% 276 78% 2.70 76%
FEV1/FVC 0.84 0.93 110% 0.99 118% 0.96 114%
PEFR (L/s) 850 9.15 108% 8.96 105% 8.35 98%
FEF25-75% (L/s) 455 4.27 94% 465 102% 4.50 99%
FEF25% (L/s) 7.87 8.54 109% 822 104% 8.12 103%
FEF50% (L/s) 564 5.08 90% 536 95% 5.60 99%
FEF75% (L/s) 281 1.92 69% 233 83% 2.14 76%
PIFR (L/s) - 2.46 - 537 .- 2.21 ---
SVC (L) 439 .
IC (L)
ERV (L)
Vt (L)
Exp tirrole () 260 113 148
Vext (%) 252 2135 2 45
L FVC Flow vs.Volume "FVC Volume vs. Time
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N
XET NGHIEM CHUC NANG THONG KHI PHOI

.- PHOI TRUNG UONG
1 DO VA PHUC HOI CHUC NANG

formation
LE VAN, THANG D 3973 Birthdate: 08-Aug-92
.eight (cm): 171.0 Sex: Male Smoking history (pk-yrs)
Weight (kg): 63.0 Age: 27 Predicted set: Knudson 1976

Interpretati
Pretation Ve \

Interp(Etalion MILD RESTRIGTIVE VENTILATORY DEFECT This is indicated by the finding of a midly Er§d2%0_$‘g)f‘;fj°ede‘é'ttsa'tﬁjFF’)aocs'g’bmt L
The finding of a disproportionately reduced forced expiratory flow during the middle half of exhalation ( a9 Yy

SUPERIMPOSED EARLY OBSTRUCTIVE PULMONARY IMPAIRMENT This interpretation is valid only upon physician review and
signature.
Pneumotach calibration date/time. 09-Nov-18 07:11 AM
Pneumotach temperature, calibration (deg C) 29.0
Relative humidity (%): 70.0

Test series date/time: 09-Nov-18 09.20 AM
Technician: Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005):

Result \

Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 487 3.41 70% 342 70% 3.36 69%
FEV1 (L) 3.96 2.86 72% 277 70% 2.82 71%
FEV1/FVC 0.85 0.84 99% 0.81 95% 0.84 99%
PEFR (L/s) 914 7.23 79% 7.24 79% 7.18 79%
FEF25-75% (L/s) 4.99 2.87 58% 2.53 51% 2.82 57%
FEF25% (L/s) 8.48 572 67% 5.20 61% 5.64 66%
FEF50% (L/s) 5.99 3.21 54% 2.86 48% 3.18 53%
FEF75% (L/s) 3.06 154 50% 1.28 42% 1.41 46%
PIFR (L/s) 5.35 6.22 6.51
SVC (L) 487
IC (L)
ERV (L)
vt (L)
Exp time (s) - 285 === 3.60 - 3.08 -
Vext (%) 252 2.34 2.50

[ FVC Flow vs.Volume FVC Volume vs. Time
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XET NGHIEM CHUC NANG THONG KHI PHOI

BENH VIEN PHOI TRUNG UONG

~HOA THAM DO VA PHUC HOI GHUC NANG |
Patient information
Name: NGUYEN VAN, CUONG ID: 2787 arndete 1
Height (cm): 169.0 Sex: Male Smoking history (PK-yrs)
Weight (kg): 64.0 Age 34 w
———— e ]
Interpretation

Interp!Eiation MILD RESTRICTIVE VENTILATORY DEFECT This |5 ndicated by the finding of 2

mildly reduced forced vital capacity (FVC).
This interpretation is valid only upon physician review and signature

Test series date/time: 10-Nov-19 07:39 AM

Technician. Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005):

’///”__4_4\

Pneumotach calibration date/time: 10-Nov-19 07:26 AM
Pneumotach temperature, calibration (deg C): 250
Relative humidity (%) 70.0

Result l
Result Pred Best %Pred 2nd  %Pred 3rd  %Pred |
FVC (L) 454 3.44 76% 3.40 75%

FEV1 (L) 3.67 3.11 85% 3.04 83%
FEV1/FVC 0.84 090 107% 089 106%
PEFR (L/s) 8.70 8.43 97% 7.54 87%
FEF25-75% (L/s) 469 454 97% 455 97%
FEF25% (L/s) 8.06 825 102% 7.51 93%
FEF50% (Us) 5.75 5.47 95% 580 101%
FEF75% (L/s) 289 1.99 69% 1.84 64%
PIFR (Lss) 5.51 403
SVC (L) 4.54

IC (L)

ERV (L)
vt (L)

Exp time (s) 3.68 501
Vext (%) - 291 — 443

Evc Fiow vs.Volume “FVC Volume vs. Time
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XET NGHIEM CHUC NANG THONG KHI PHOI

. BENH VIEN PHOI TRUNG UONG
KHOA THAM DO VA PHUC HOI CHUC NANG

Patient information

m A irth -Dec-64

Name: LE VAN, VAN D 3365 Birthdate: 26-Dec

Height (¢ moking history (pk-yrs):
eight (k / Predicted set: Knudson 1976

Interpretation i i
A — i d forced vital capacity (FVC).
InterpiEtation. MILD RESTRICTIVE VENTILATORY DEFECT. This is indcated by the finding O aton (REF 25.7 o )%

: i 25-75) suggests the possibility of
The finding of a disproportionately reduced forced expiratory flow during the middle haif of ex_halatll_gn (nFIEipon ph)ysicggn review and
SUPERIMPOSED EARLY OBSTRUCT IVE PULMONARY IMPAIRMENT This interpretation s va g ony

sianature, : : ‘ y i ] b
Pneumotach calibration dateftime: 10-Nov-19 07 26 AM ﬁ:;z‘ie;f:_d;‘:ét;::-Hggn'\éog;Og 0216 PM
;Zfaljtircztsjrr;:c?irt?/p(f/iw;gigahbrauon (Gea ©) 280 Effort #3 reproducibility code (ATS/ERS 2009):
|
Result
L Result Pred Best %Pred ond  %Pred 3rd  %Pred

FVC (L) 3.38 2.66 79% 2.51 74%

FEV1 (L) 266 217 82% 211 80%

FEVA/FVC 082 0.82 99% 084 103%

PEFR (Ufs) 716 828  116% 783  109%

FEF25-75% (L/s) 366 2.20 60% 237 65%

FEF25% (L/s) .57 819  125% 776  118%

FEF50% (L/s) 483 3.14 65% 3.30 68%

FEF75% (L/s) 2.25 074 33% 0.79 35%

PIFR (L/s) 1.94 108 -

SVC (L) 3.38

IC (L)

ERV (L)

vt (L)

Exp time (s) - 6.43 3 48

Vext (%) - 270 355

] FVC Flow vs.Volume

e — :FV\ZC Volume vs. Time
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. XET NGHIEM CHUC NANG THONG KHI PHOI
BENH VIEN PHOI TRUNG UONG

KHOA THAM DO VA PHUC HOI CHUC NANG |
Patient information
Name: thuy, nguyen van orioee ey

i

ID: 4297,
Height (cm): 175.0 Sex Male Smoking history (pk-yrs):
Weight (kg): 75.0 Age: 38 Predicted set: Knudson 1976
Llnterpretaw W

restrictive ventilatory defect. This interpretation is valid only upon physician review and signature

\:nterp}btation NORMAL SPIROMETRIC VALUES indicate the absence of any significant degree of obstructive pulmonary impairment and/or

Test series date/time: 10-Nov-19 11:00 AM
Technician: Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005):

Pneumotach calibration date/time: 10-Nov-19 07:26 AM
Pneumotach temperature, calibration (deg C). 25.0
Relative humidity (%) 70.0

Result .
Result Pred Best %Pred 2nd  %Pred 3rd %o Pred
% : 108% 4.45 105%

ii\E/\CM“El)_) -gij :Sg 114% 374 110%
FEV1/FVC 0.80 0.84 104% 0.84 104%
PEFR (L/s) 9.13 10.29 113% 9.88 108%
FEF25-75% (L/s) 4.83 435 90% 417 86%
FEF25% (L/s) 8.45 932 110% 912 108%
FEF50% (L/s) 6.11 557 91% 537 88%
FEF75% (L/s) 3.10 172 55% 1.72 55%
PIFR (L/s) 408 4.47
SVC (L) 4.24
IC (L)
ERV (L)
vt (L)
Exp time (s) - 6.17 5:51
Vext (%) 242 2.89
FVC Flow vs.Volume _QVC Volume vs. Time
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XET NGHIEM CHUC NANG THONG KHI PHOI

=N PHOI TRUNG UONG
_tHAM DO VA PHUC HOI CHUC NANG

Pl

;ﬂ_fﬂformation
Name: LE HOE@UAN 54405 Birthdate: 12-May-72
Height (cm): 170.0 Sex. Male Smoking history (pk-yrs):
[ WVeight (kg): 81.0 Age: 47 Predicted set: Knudson 1976
e 2 Q) B, j

Interpretation

Interprbtation NORMAL SPIROMETRIC VALUES indicate the absence of any significant degree of obstructive pulmonary impairment and/or
restrctive ventilatory defect This interpretation is valid only upon physician review and signature.

Pneumotach calibration date/time: 09-Nov-18 07:11 AM Test se.ar.les.date/Ume.HOQ—No[;;OQ 08:45 AM
Pneumotach temperature, calibration (deg C): 29.0 Technician: NQUV?‘OI‘ Oa”dg (ATSIERS 2005):
Relative humidity (%): 70.0 Effort #3 reproducibility code
' 1
Resuit
' Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 423 460  109% 445 105%
FEVT (L) 337 380 113% 367  109%
FEV1/FVC 0.82 0.83  100% 082  100%
PEFR (LU/s) 8.34 866  103% 7.17 86%
FEF25-75% (L/s) 4.33 400  92% 383  88%
FEF25% (L/s) e, 7.49 97% £.98 91% - -
FEF50% (L/s) 563 BT 103% 9:23 93% - -
FEF75% (L/s) 277 1.56 56% 1.91 54% -—- ---
PIFR (L/s) 403 3.12
SVC (L) 423
IC (L)
ERV (L)
vt (L)
Exp time (s) - 3.64 --- 3.51 e - o
Vext (%) 1.83 1.98
FVC Flow vs.Volume | FVC Volume vs. Time
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o XET NGHIEM CHUC NANG THONG KHI PHOI

r ~N PHOI TRUNG UONG

BENH VAM DO VA PHUC HOI CHUC NANG
. information | | -
e NGUYEN VAN, BACH ID; 4355 Birthdate: 12-Dec-82
Im'veﬁght (cmy. 166.0 Sex: Male Smoking history (pk-yrs):
Weight (kg): 48.0 Age: 36 Predicted set. Knudson 1976
& il . A-_’——-_—_/_.__-__‘

B ———

Interpretation
TP AIRME - dFEF 26-75

Interp}%tuon‘ Possible EARLY OBSTRUCTIVE PULMONARY IMPAIRMENT. This s sughgestezl:liebs{ tsr::gr:g%?eemphyse?na, Tv\;:lt? ;nggal

FVC and FEVI. Ths finding can be due 10 a mid degree of small anwa) dieease STE%, TG /o ATION IS RECOMMENDED This

L reversible in nature: therefore, REPEAT TESTING FOLLOWING BRONCHODI

interpretation is valid only upon_physician review and signature. ___—— —ime. 05Nov-19 1138 AM
Pneumotach calibration dateftime; 09-Nov-19 07:11 AM 1:2;:?;‘:; ri;uyen lHoang S
:r;?aut?\jgtﬁ;:j;:;p(f/!?m;g Ocalibratlon fdeg O 2018 Effort #3 reproducibility code (ATS/ERS 2005).
—

R;Z:\ﬁt Pred Best %Pred 2nd  %Pred 3rd  %Pred

FVC (L) 429 3.94 92% 4.04 942/0

FEV1 (L) 3.46 313 91% 3.01 87%

FEV1/FVC 0.84 0.80 95% 0.74 88%

PEFR (L/s) 8.35 717 86% 6.72 80%

FEF25-75% (L/s) 4.49 2.71 60% 2.40 53%

FEF25% (L/s) 7.73 5.09 66% 4.50 58%

FEF50% (L/s) 551 278 50% 2.60 47%

FEF75% (L/s) 273 162 59% 134 49%

PIFR (L/s) - - - 6.73 .

SVC (L) 4.29 -

iC (L) —

ERV (L)

Vt (L) -

Exp time (s) 2.42 - 317

Vext (%) 114 - 095

[ FVC Filow vs.Volume FVC Volume vs. Time
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BF:Patient information

XET NGHIEM CHUC NANG THONG KHI PHOI
SENH VIEN PHOI TRUNG UONG
.AOA THAM DO VA PHUC HOI CHUC NANG

Name: DUONG MINH. HOA

Height (cm). 169.0
Weight (kg): 61.0

Interpretation

beoe .

Sex: Male

|5_4—;19

Age: 21

Interp tation’ NORMAL SPIROMETRIC VALUES indicate the absenc
restrictive ventilatory defect. This interpretation is valid only upon physician ;

Pneumotach calibration date/time: 10-Nov-19 07 26 AM

Pneumotach temperature, calibration (deg C): 25.0

Relative humidity (%): 70.0

Birthdate' 18-Sep-98
Smoking history (pk-yrs):
Predicted set: Knudson 1976

eview and signature

ce of any significant degree of obstructive pulmonary impairment and/or

Test series date/time: 10-Nov-19 01:59 PM
Technician: Nguyen Hoang Dao

Effort #3 reproducibility code (ATS/ERS 2005).

Result -
Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 458 432 94% 423 92%
FEV1 (L) 3.91 393  101% 3.77 96% -
FEV1/FVC 0.86 0.91 106% 0.89 104% ---
PEFR (L/s) 8.61 7.68 89% 133 85% -
FEF25-75% (L/s) 4.64 442 95% 412  89%
FEF25% (L/s) 7.86 732 93% 6.89  88%
FEF50% (L/s) 5.35 4.81 90% 442  83%
FEF75% (Lfs) 2.95 255  86% 237 80%
PIFR (Ls) 6.49 6.12
SVC (L) 458 s
IC (L) - - .
ERV (L) .
Vt (L) -
Exp time (s) -- 1.53 - 1.61 - g s
Vext (%) 4.15 236
FVC Flow vs.Volume FV1(13 Volume vs. Time
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N\

\ . PHOI TRUNG UONG
*_,AM DO VA PHUC HOI CHUC NANG

_at information

AET NGHIEM CHUC NANG THONG KHI PHOI

Birthdate 01-Apr-88

~vame: NGUYEN VAN HUAN ID: 4432
{ K i s
Height (cm): 1620 Sex Male Smoking history (pk-yrs)
Predicted set K
Weight (kg): 52.0 Age’ 31 | set’ Knudson 1976

Interpretation

Interpretation NORMAL SPIROMETRIC VALUES indicate the abs
restrictive ventilatory defect. This interpretation is valid only upen p

Pneumotach calibration dateftime: 09-Nov-19 0711 AM
Pneumotach temperature, calibration (deg C): 29.0
Relative humidity (%): 70.0

Result

ence of any significant degree

of obstructive pulmonary impairment and/for
hysician review and signature.

Test series date/time: 09-Nov-19 02:39 PM

Technician: Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005):

Result Pred Best %Pred “2nd  %Pred ard  %Pred
FVC (L) 417 356  85% 348  83% - -
FEV1 (L) 338 311 92% 5744 92%
FEVA/FVC 0.85 087  103% 090  106% - ==
PEFR (L/s) 815 6.61 81% 669  82% o =
FEF25-75% (L/s) 4.47 386  86% 414  93%
FEF25% (Lfs) 7.55 639  85% 633  84% -
FEF50% (L/s) 531 500  94% 4.95 93% - g
FEF75% (L/s) 261 1.71 65% 198  T76% = -
PIFR (L/s) 518 3.78 - -
SVC (L) 417 § - -
IC (L) 4 . - . - ;
ERV (L) - - - -
Vt (L) - . - .
Exp time (s) - 3:38 - 2.57 = —_ —
Vext (%) - 3.19 " 3.01
lI,F\iC—f’OW v§.7VoffJTe S - _ Fj\k/?l(;LVolume vs. Time
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XET NGHIEM CHUC NANG THONG KHI PHOI

BOYTE
1EN PHOI ™ VIEN PHOI TRUNG UONG

. THAM DO VA PHUC HOI CHUC NANG

.ent information

«qame NGUYEN VAN, HOAN ID: 4434
Height (cm). 181.0 Sex: Male
Weight (kg): 62.0 Age: 27

Interpretation

|nterp115tationt NORMAL SPIROME TRIC VALUES indicate the absence of any : e
restrictive ventilatory defect. This interpretation is valid only upon physician review and SIgnature.

Birthdate: 24-Jun-92
Smoking history (pk-yrs)

Predicted set: Knudson 1976 ‘

y significant degree of obstructive putmonary impairment and/or

Pneumotach calibration date/time: 09-Nov-19 07:11 AM
Pneumotach temperature, calibration (deg C): 29.0
Relative humidity (%): 70.0

Test series date/time: 09-Nov-192 11:31 AM
Technician: Nguyen Hoang Dao
Effort #3 reproducibility code (ATS/ERS 2005)

1

Result

Result Pred Best %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 5.52 466 84% 4.49 81%

FEV1 (L) 4.48 4.32 96% 423 94%

FEV1/FVC 0.84 0.93 110% 0.94 112%

PEFR (L/s) 10.08 8.23 82% 7.83 78%

FEF25-75% (L/s) 544 529 97% 5.52 101% -
FEF25% (L/s) 9.36 7.44 79% 7.18 77%

FEF50% (L/s) ©.68 6.34 95% 6.13 92%

FEF75% (L/s) 3.50 2.81 80% 3.05 87%

PIFR (L/s) 4.83 5.19

SVC (L) 552

IC (L)

ERV (L)

Vt (L) .
Exp time (s) 225 213

Vext (%) 1.45 164

| FVC Flow vs.Volume

FVC Volume vs. Time

11 Y ;VUKL '] i
| = —
v \ 1]
e/ NI S -
" 1 5 7 Z L 1!7 T;mpﬂl

Vo | SVC Volumevs. Time




ﬂ XET NGHIEM ¢
1 VIEN PHOI TRUNG yong
A THAM DO VA PHUG Hg|
e e C
atient information HUC NANG
Name: VU HONG AN

HUC NANG THONG KHI PHOI

Height (cm) 165 o ID: 2768 Birthdate 16-Mar-85
Weight (kg) 680 Sex: Male Smoking history (pk-yrs)

Age: 34 Predicted set Knudson 1976

Interpretation

InterprEtation ML REST
This Nterpretation ig valid

RICTIVE VENTILATORY DEFECT . Tis s indicated by The finding of a mildly reduced forced vital capacity (FVC).
only upon physician review and signature.

Pnel ibrati v
imotach calibration date/time: 08-Nov-19 07 11 AM Test series dateftime: 09-Nov-19 10:50 AM

Pnreu ibrati
; motach vte‘mperature, calibration (deg C)' 290 Technician: Nguyen Hoang Dao
elative humidity (%) 70.0

Effort #3 reproducibility code (ATS/ERS 2005).
Result j
Result Pred Best  %Pred 2nd  %Pred 3rd  %Pred
FVC (L) 428 3.31 77% 330 7%
FEV1 (L) 3.46 290  84% 2.87  83%
FEV1/FvVC 0.85 0.88  104% 087 103%
PEFR (L/s) 833 953 114% 970  116%
FEF25-75% (L/s) 451 364  81% 365  79%
FEF25% (L/s) 2 831  108% 8.49  110%
FEF50% (L/s) 5.48 432 79% 414 76%
FEF75% (L/s) 271 1.60 59% 157  58%
PIFR (L/s) 3.58 3.10
SVC (L) 428
IC (L)
ERV (L)
vt (L)
Exp time (s) 4.64 = 3.99 - - -
Vext (%) 2.69 2.60
' FVC Flow vs.Volume FVC Volume vs. Time -
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