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TOM TAT
Muc tiéu: Xac dinh ty lé va dic diém tac nghén khu trd dwong thé trén gian dd lwu lwong—thé tich &
nguwdi bénh do hd hap ky trong thwe hanh 1am sang, déng thei dbi chiéu véi hinh anh hoc hodc néi soi
khi ¢ dir lieu. Phwong phap: Nghién ciru héi clru, md ta cat ngang trén 850 trwdng hop ho hép ky
dat tiéu chuan chét lwong tai Bénh vién Dai hoc Y Dwoc Thanh phé H6 Chi Minh tir thang 01/2021 dén
thang 12/2023. Gian db Iwu lwong-thé tich dwoc phan tich va phan loai thanh cac dang téc nghén
ngoai 16ng ngwc dao déng, trong 16ng nguc dao déng, cb dinh dwdrng dan khi trung tam, tdc nghén mot
nhanh phé quan chinh va cac dang khéng dién hinh. Két qua: C6 98/850 trwérng hop cé diu hiéu tac
nghé&n khu tri, chiém 11,5%. Trong nhém nay, 68,4% van co6 két luan hdé hap ky khéng ghi nhan hoi
chirng tdc nghé&n hodc han ché. Cac dang thuéng gap gdm téc nghén ngoai Idng nguc dao dong 22
trwdng hop, tadc nghén cé dinh dworng dan khi trung tdm 17 trwdng hop, tdc nghén mét nhanh phé
quén chinh 24 trwong hop va cac dang khac 32 trwérng hop. Nhém tac nghén cb dinh co gia tri goi y
nguyén nhan cAu trdc cao nhét, voi 16/17 trwong hop dwoc xac dinh qua CT-scan hodc néi soi. Chi s
FEF50/FIF50 c6 gia tri hd tro nhwng khong dac hiéu. Két luan: Tac nghén khu tra trén gidn dé lwu
lwong—thé tich khéng hiém gép va co thé bi bd sét néu chi dwa vao cac chi sé ho hap ky dinh lvong.
Phan tich hinh dang gian dé can duoc thuc hién hé thdng va két hop véi lam sang, hinh anh hoc hodc
ndi soi khi phu hop.
T khoéa: gidn dé luu lwong-thé tich; hd hép ky; tdc nghén khu tri duwong thé; FEF50/FIF50.
1. DAT VAN BE
H6 hép ky la phwong phap tham do chirc nang hé hap co ban, khéng xam 14n, chi phi thap va
dwoc st dung rong rai trong thye hanh lam sang dé danh gia cac bénh ly hé hap, d&c biét la cac tinh
trang gay hoi chirng tdc nghén nhw hen va bénh phdi tdc ngh&n man tinh [1, 2]. Trong thwc hanh
thwdng quy, viéc dién gidi hé hap ky chd yéu dwa vao céc chi sé dinh lwong nhw FEV1, FVC va ty sb
FEV1/FVC nham x&c dinh tinh trang tdc nghén lan tda ctia dwdng dan khi [3, 4]. Tuy nhién, cach tiép
can nay co thé chwa day du, déc biét trong cac trwéng hop bat thuwong khu tri ctia dwdng dan khi lén.
Bén canh céac chi sb dinh lwong, gidn dd lwu lwong-thé tich cung c&p théng tin quan trong vé hinh thai
dong khi trong suét chu ky hd hap. Cac bién dbi déc trwng cla gidn dd cé thé goi y vi tri va ban chét
cuia tc nghén khu trd, bao gdm tac nghén ngoai Idng nguc, trong 16ng nguc, tdc nghén cb dinh dudng
dan khi trung tam hodc tdc ngh&n mot nhanh phé quén [4-6]. Nhirng bat thuéng nay thuwong lién quan
dén cac bénh ly quan trong nhw u dwéorng thé, hep khi quan, réi loan chirc nang day thanh hoédc céac
tbn thwong sau nhiém trung. Tuy nhién, trong thwc hanh 1am sang, viéc phan tich gian d6 lwu lwong-
thé tich thworng chwa dwoc chu trong dung mirc, dan dén nguy co bd sét cac bat thudng cé y nghia.
Cac nghién ctru trén thé gidi ghi nhan ty & bat thwdng goi y tAc nghén dwéong thé trén trén ho hap ky
dao dong khoang 4-7%, véi gia tri chan doan phu thudc vao nhiéu yéu té nhw kich thwdc tdn thwong,
ky thuat do va kinh nghiém cta nguoi doc [5]. Pdng thdi, d6 nhay cla phwong phap con han ché va
can dwoc két hop véi cac phwong tién chan doan khac nhw CT-scan hodc noi soi dé xac dinh nguyén
nhan. Tai Viét Nam, cac nghién ctru vé linh vuc nay con han ché, trong khi mé hinh bénh tat voi ty 1&
cao cac bénh ly nhiém tring va di chirng lao c6 thé lam gia tdng cac tén thwong cau tric dwdng dan
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khi. Do d6, nghién ctru nay dwoc thwe hién nham xac dinh ty 1&é cac trworng hop hd hap ky c6 du hiéu
tdc nghén khu tru trén giadn d6 lwu lwong-thé tich, ddng théi mé ta dac diém hinh anh hoc va néi soi
twong ng & cac trwong hop nay.

2. POI TUONG VA PHUONG PHAP NGHIEN CcUrU

2.1. Thiét ké nghién ctru

Nghién ctru dwoc thwe hién theo thiét ké hdi ctru, mo ta cat ngang, dwa trén div liéu hd hap ky
thu thap trong thwe hanh 1am sang thuwong quy tai Khoa Thdm do chirc ndng hd hap, Bénh vién Dai
hoc Y Dwoc TP. H6 Chi Minh tir thang 01/2021 dén thang 12/2023.

2.2. B6i twong nghién cieu

Déi twong nghién clru bao gébm tat c& ngwdi bénh dwoc chi dinh do hé hap ky tai Khoa Tham
do chirc ndng hd hép trong thei gian nghién cdu.

* Tiéu chuan Iwa chon:

- C6 két qua ho hap ky véi it nhat 3 gian dd lwu lwong — thé tich day dd ca hai thi hit vao va
thé ra.

- Ky thuat do dat yéu ciu gang strc tdi da theo kha néng clia ngwdi bénh.

* Tiéu chuén loai tru:

- Két qua ho hép ky khong dat chat lwong ky thuat (thdi khéng gang stre, ho trong khi do,
khong 1ap lai dwoc) theo khuyén céo [3]

- Thiéu di¥ liéu quan trong (chi sd ho&c gidn dd khong rd)

- Cac trwdng hop cé bat thwdng do 16i k§ thuat khong thé phan biét véi bénh ly
Sau khi &p dung tiéu chuan chon va loai trir, tdng céng 850 trwdrng hop dwoc dwa vao phan tich.
2.3. C& mau va phwong phap chon mau

Nghién ctru st dung phwong phap chon mau toan bd, bao gdm tat ca cac trwdng hop thda
tiéu chuan trong thoi gian nghién ciru.

2.4. Phwong phap thu thap sé liéu

D liéu dwoc thu thap hdi ctru tir hé thdng lwu triv dién tl cGa bénh vién, bao gdm:

- Théng tin hanh chinh: tudi, gidi

- C4c chi sb ho hap ky trwdc thir thube gidn phé quan: FVC, FEV1, FEF25-75, FEF50/FIF50

- Két luan hoé hap ky dwoc phan tich béi bac st diéu tri

- Gian dd lwu lwong-thé tich

Céc gian dd lwvu lwong-thé tich dwoc xem xét va phan tich béi 2 thanh vién nhém nghién ctu:
Lan 1 béi mot diéu dwdng da dwoc tap huan theo khuyén céo [3,4]. LAn 2 bdi bac si c6 kinh nghiém
trong phan tich hé hap ky, nhdm xac dinh sw hién dién va phan loai cac dang tdc nghén khu tri. Déi
véi cac truong hop cé bat thuong, di liéu can 1am sang lién quan (CT-scan 16ng nguc, ndi soi phé
quén hodc ndi soi thanh quén) dwoc thu thap bd sung tir hd so bénh an dé dbi chiéu nguyén nhan.
2.5. Phan loai tadc nghén khu tra

Duwa trén hinh dang ctia giadn dd lwu lwong-thé tich, cac truweng hop dwoc phan loai thanh cac nhém:

- T&c nghé&n ngoai 1dng ngwc dao ddng: cét cut thi hit vao.

- Tac nghén trong 16ng ngwe dao déng: cat cut thi thé ra.

- Tac nghén cé dinh dwéng dan khi trung tam: cat cut ca hai thi.

- Téc nghé&n mét nhanh phé quan chinh: bién dang khéng déi xirng ctia nhanh thé ra (gap géc,
binh nguyén, hai pha).

- Céc dang khong dién hinh: dang réng cwa, dao déng hodc bién dang khong dac hiéu.

Viéc phan loai dwa trén cac tiéu chi md ta trong y van (Hinh 1), phdi hop véi chi sb
FEF50/FIF50. Trong tdc nghén ngoai 16ng ngwc dao dong, Iwu lwong hit vao bi gidm nhiéu hon so véi
thd ra, lam cho ty s FEF50/FIF50 tang cao (>1). Nguworc lai, trong tdc nghén trong 16ng nguc dao dong,
lwu lwong thé ra bi anh hwéng nhidéu hon, dan dén gidm ty sé nay (<1). Trong cac trwdng hop tac
nghén cb dinh, ca hai thi hit vao va thé ra déu bi anh hwéng twong dbi ddng déu, nén ty sb thwdng
gan 1 va it c6 gia tri phan biét. Mot nghién ctru cho thay cac truéng hop tdc nghén ngoai 1dng nguc
dao déng sé& c6 FEF50/FIF50 trung binh la 2,2 va cac trwdng hop tac nghén trong 16ng nguc sé co
FEF50/FIF50 khoang 0,32 [5].
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Hinh 1. Gidn d6 Iwu Iwong-thé tich & cac nhém tdc nghén khu tra [4,6]
2.6. Xtr ly va phan tich sé liéu

D@ liéu dwoc nhap va x& ly bang phdn mém théng ké Stata phién ban 19.0. Cac bién dinh
lwgng dwoc trinh bay duéi dang trung binh + do léch chuan (SD), trong khi cac bién dinh tinh duwgc
trinh bay dwdi dang tan sb va ty 1é phan tram.

Phan tich mé t& dwoc s& dung dé xac dinh ty lé tdc nghén khu tra, phan bb cac nhém tac
nghén va dac diém cla tirng nhoém. So sénh gitka cac nhém duoc thye hién khi pha hop, véi ngwéng
y nghia théng ké p < 0,05.

2.7. Pao dwc nghién ctru

Nghién ctru st dung di¥ liéu hdi ctru, khdng can thiép trén ngwdi bénh. Nghién clru dwoc chép
thuan cta Héi déng Pao drc trong Nghién ctru y sinh hoc Pai hoc Y Dwoc TP. H6 Chi Minh sé
1703/DHYD-HDDD. T4t ca thong tin dwoc bdo mat va ma hoa, chi phuc vu muc dich nghién ciru.

3. KET QUA NGHIEN CclrU
3.1. Dac diém chung cta mau nghién cteu

Trong th&i gian nghién ctru, c6 téng cong 850 trwdng hop hd hép ky dat tiéu chuan chét lwong
dwoc dwa vao phan tich. Tudi trung binh cGia quan thé nghién ctu la 52,2 + 19,1 tudi, véi phan bb gisi
tinh twong dbi déng déu, trong d6 nam chiém 52% va ni chiém 48%.

Céc chi sb hd hap ky trung binh trwéc dung thube cho thdy FVC dat 89,8 + 17,4% dy doan,
FEV1 dat 86,1 + 22,3% dy doan va FEF25-75 dat 77,4 + 36,3% dy doan. Da sbé cac truéng hop co két
luan hé hap ky binh thwdng (65,3%), trong khi cac mirc dé tdc nghén va han ché chiém ty 1& thap hon.
3.2. Ty lé tac nghén khu tra trén gian dé Iwu lwong-thé tich

Trong tdng sé 850 trwérng hop, c6 98 trudng hop (11,5%) ghi nhan diu hiéu tdc nghén khu tra
trén gian dd lwu lwong-thé tich. Day la mot ty & dang ké, cho thay cac bat thuwong khu tri khdng phai
la hiém gap trong thwe hanh hd hap ky thuweng quy.

Dang chu y, trong nhém 98 trwdng hop ghi nhan tac nghén khu tr trén gidn dd lwu lwong-thé
tich, mét ty 1& 1&n céc trworng hop van co két luan hé hap ky khéng c6 héi chirng tdc nghén va khéng
¢6 hoi chirng han ché (67 trwong hop, chiém 68,4%), cho thdy céc chi sé dinh lwgng nhw FEV1, FVC
ho&c FEV1/FVC khong dl nhay dé phat hién cac bat thwdng dwérng dan khi Ién, va viéc phan tich hinh
dang gian db c6 vai trd bd sung quan trong.

3.3. Phan bé céac dang tac nghén khu tra

Nhém tac nghén mot nhanh phé quan va tdc nghén ngoai ldng nguc chiém ty lé cao nhét, phan

anh sy da dang vé co ché sinh ly bénh cla céac bat thuwong khu tra (Biéu db 1).
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= T4c nghén ngoai 1ng ngue dao dong

= Tc nghén trong 16ng nguc dao déng
K Téc nghén cé dinh dudng dan khi trung tam
Tac nghén mét nhanh phé quan chinh
17 = T4c nghén khu tri khac

24

Biéu dé 1. Phan bé cac dang bat thwong tdc nghén khu tri trén gidn d6 Iwu lwong—thé tich

3.4. Dac diém tac nghén ngoai Iéng ngwe dao déng

Trong 22 trwdng hop téc nghén ngoai 1dng ngwe dao dédng, cé 6 trudng hop (27,3%) dwoc
xac dinh nguyén nhan qua ndi soi hoac CT-scan, trong khi 13 trwong hop (59,1%) chwa dugc thiwe
hién day da cac tham do can lam sang.

CA4c gian db dién hinh cho thay cét cut thi hit vao, phi hop véi co ché tc nghén dwong thé
trén. Mot s6 nguyén nhan dwoc ghi nhan bao gém bénh Iy thanh quan, u ving ddu—cd va cac trudng
hop lién quan dén trao ngwgc da day—thwc quan.
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Hinh 2. Gian do lwu lweng-thé tich & mat sé trwéng hop tac nghén ngoai 16ng ngwe dao dong
3.5. Dac diém tac nghén cé dinh dwong dan khi trung tam

Trong 17 trwdng hop tdc nghén cb dinh, co téi 16 trwéng hop (94,1%) xac dinh dwoc nguyén
nhan cau tric qua CT-scan ho&c ndi soi. Day 1a nhdm cé gia tri chan doan cao nhét.
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Hinh 3. Gian dé Iwu Iwong-thé tich & mét sé trrong hop tac nghén cé dinh dwdong dan khi

trung tdm

3.6. Pac diém tac nghén mét nhanh phé quan chinh
Trong 24 trwdng hop, co6 14 trwdong hop (58,3%) xac dinh dwgc nguyén nhan qua can lam

sang, trong khi 5 tredng hop lién quan dén COPD.

Gian phé quan

Gian phé quan
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U bao soi than kinh Di vat phé quan thuy dudi P

Hinh 4. Gian dé Iwu Iwong-thé tich & mét sé trong hop tic nghén mét nhanh phé quan chinh
3.7. Gia trj cta chi sé FEF50/FIF50

Chi sé FEF50/FIF50 c6 xu hwéng thay déi gitba cadc nhém tic nghén, trong dé cao hon & tic
nghén ngoai léng ngwc dao déng (1,96 * 1,35), thAp hon & tdc ngh&n mot nhanh phé quan chinh (0,53
+ 0,44). Tuy nhién, sw chdng 14p gitra cac nhém con dang ké&, cho thay chi sé nay chi cé gia tri hé tro,
khong thé thay thé cho viéc phan tich hinh dang gian db.

4. BAN LUAN

Nghién ctru nay cho thay ty I& tdc nghén khu trd trén gian dé lwu lwgng-thé tich 1a 11,5%, cao
hon so v&i nhiéu béo céo québc té (khoang 4-7%) [5, 6]. Sw khac biét nay c6 thé phan anh dac diém
bénh ly tai Viét Nam, noi cac bénh ly dwéng dan khi Ién nhw di chirng nhiém tring, gidan phé quan
ho&c céc tén thuwong cau tric con twong dbi phd bién. Dong théi, viéc phan tich cé hé théng gian do
lwu lwong-thé tich trong nghién ctru nay cling c6 thé gép phan lam ting kha néng phat hién cac bét
thwong vén dé bi bd sét trong thwe hanh thwéng quy.

M6t phéat hién quan trong la nhiéu trwdng hop c6 tac nghén khu trd nhwng cac chi sé hé hap
ky co ban van ndm trong gi¢i han binh thwdng. Diéu nay phi hop véi y van khi cho réng cac chi sé
nhw FEV1 hodc FEV1/FVC chi yéu phan anh tac nghén lan tda clia dwdng thé nhd, trong khi cac bat
thwdng khu tra ctia dweéng dan khi 16n c6 thé khong anh hwéng dang ké dén céac chi sé nay & giai
doan s&m [4]. Do d6, viéc chi dwa vao céc thdng sé dinh lwong cé thé dan dén bd sét bénh ly, va nhan
manh vai trd cGa phan tich hinh dang gian d6 lwu lwong-thé tich nhw mét bwéc khong thé thiéu trong
dién giai hd hap ky.

Xét theo tirng nhom, tc nghén cb dinh dweong dan khi trung tam |a dang c6 gia tri chan doan
cao nhét, véi ty & xac dinh nguyén nhan cu tric qua CT-scan hodc noi soi Ién dén hon 90%. Hinh
anh “cét cut ca hai thi” trén gian dd 1a dau hiéu dac trwng, thudng lién quan dén cac bénh ly nhw ung
thw thanh quan, hep khi quan hodc chén ép tir khdi u. Két qua nay phu hop véi cac mé ta kinh dién
trong y véan, trong dé tac nghén cé dinh dwoc xem la d4u hiéu cé do dac hiéu cao va can dwoc danh
gia chuyén sau ngay khi phat hién.

Nguworc lai, tAc nghén ngoai 16ng ngwe dao déng cho thay gia tri chan doan cao nhung ty 1& xac
dinh nguyén nhan con han ché, mét phan do chwa dwoc thyc hién day dd cac thdm do nhw néi soi
thanh quan. Viéc ghi nhan mét sé trweéng hop lién quan dén trao ngwoc da day-thwe quan goi y vai tro
cta cac rdi loan chirc ndng nhu rdi loan van dong day thanh, phti hop véi cac nghién clru truéc day
[5]. Biéu nay cho thay khéng phai tt ca cac bat thwong trén gidn dé déu phan anh tén thwong céu
trdc, ma c6 thé lién quan dén co ché chirc nang.

Téc nghén trong 16ng ngwe dao ddng va tdc nghé&n mét nhanh phé quan chinh cé biéu hién da
dang va it d&c hiéu hon. Dac biét, tdc nghén mét nhanh phé quan cha yéu biéu hién bang sy bat dbi
x&ng cta nhanh thé ra, phan anh sy phan b thong khi khéng ddng déu. Cac dang bét thwong khong
dién hinh nhw dang réng cwa hodc dao déng ciing dwoc ghi nhan trong mét sé trwong hop. Méac du
khong dac hiéu, cac diu hiéu nay c6 thé lién quan dén céc tinh trang nhw ngung thé khi nga, dom ton
dong hoac rdi loan chirc ndng dwéong thé trén.
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Chi sb FEF50/FIF50 trong nghién cru c6 xu huéng thay ddi theo tirng loai tdc nghén, phi hop
v&i co ché sinh Iy bénh, tuy nhién sy chong Iap gitra cac nhdom con dang ké. Diéu nay cho thay chi sé
nay chi cé vai trd hé trg, va khong thé thay thé cho viéc phan tich hinh dang gian dé lwu lwong-thé tich.

Nghién ctru c6 mot sé diém manh nhw ¢& mau Ién, div liéu thwe té lam sang va sw két hop voi
cac phwong tién chan doan khac. Tuy nhién, cac han ché nhw thiét ké hdi ctru, khdng phai tat ca ca
bénh déu c6 két qua CT/noi soi, d&c biét cd 13 trwdng hop (59,1%) tdc nghén ngoai Idng ngwc chwa
dwoc thye hién ddy du cac thdm do can lam sang.

Trong twong lai, viéc rng dung tri tué nhan tao (Al) trong phan tich gidn dd lwu lwong-thé tich
c6 thé gitp chuan héa viéc doc két qua va nang cao kha nang phat hién bat thuwéong. Véi ngudn di liéu
sén c6, viéc phét trién cac md hinh hoc may dé nhan dién mau hinh 1 hwéng di tiém nang, gép phan
cai thién chat lwong chan doan va mé réng &ng dung cdia hé hap ky trong thwc hanh 1am sang.

5. KET LUAN

Nghién ctru trén 850 trwdng hop hd hap ky cho thdy tac nghén khu tra trén gian dé lwu lwong-
thé tich chiém ty 1& 11,5%, khang dinh day Ia moét bat thuwdng khong hiém gap trong thwc hanh 1am
sang. K&t qua nay nhan manh rang viéc chi dwa vao cac chi sé dinh lwong nhw FEV1 ho&c FEV1/FVC
c6 thé bd sot cac bénh ly dwdng dan khi lon.

Gian d6 lwu lwong-thé tich cé gia tri quan trong trong phat hién va dinh hwéng phan loai cac
dang téc nghén khu tru, trong do6 tc nghén cd dinh dwdng dan khi trung tam & nhém cé gia tri chan
doan cao nhéat, véi ty 1& xac dinh nguyén nhan cu truc rat cao qua CT-scan va ndi soi. Cac dang téc
nghé&n khac nhu ngoai Idng nguc, trong 16ng nguc hodc mét nhanh phé quén co biéu hién da dang
hon va chd yéu mang tinh goi y.

Chi s& FEF50/FIF50 cé xu hwéng thay ddi phu hop véi co ché sinh ly bénh, tuy nhién con
chdng l4p gitra cac nhém, do dd chi nén dwoc st dung nhw mot cdng cu hd tro. Viéc phan tich hinh
dang gian dd Iwu lwong-thé tich van déng vai trd trung tam trong dién gidi hé hap ky.

Toém lai, gidn d6 Ilwu Iuo’ng-thé tich Ia mét cdng cu hiru ich nhwng con chwa dwoc khai thac
day du, co thé giup nang cao kha nédng phat hién cac bénh ly dwdng dan khi Ién khi dwoc phan tich
mot cach hé théng va két hop véi bdi canh 1am sang phu hop.

LOI CAM ON

Nghién clru nay la san phadm cla dé tai nghién ctru khoa hoc cap co sé tai Bénh vién Dai hoc
Y Dwoc TP. H5 Chi Minh. Nhém tac gia xin chan thanh cdm on Khoa Tham do chirc ndng hod hap da
hé tro trong qua trinh thu thap sé liéu va thwc hién k§ thuat.
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PATTERN ANALYSIS OF FLOW-VOLUME LOOPS FOR DETECTING LOCALIZED

AIRWAY OBSTRUCTION: A REAL-WORLD STUDY WITH IMAGING CORRELATION
Tai Tran-Quoc*', Nguyen Thi Thuy Trang', Phan Trieu My Canh?,
Nguyen Thi Kim Van', Nguyen Thi Thanh Ha', Cai Thanh Nghia®, Tran Thi Thuy’
1 Department of Pulmonary Functional Exploration, University Medical Center Ho Chi Minh City
Abstract
Objective: To determine the prevalence and characteristics of localized airway obstruction on flow-

volume loops among patients undergoing spirometry in routine clinical practice, and to correlate these
findings with imaging or endoscopic results when available. Methods: This retrospective, descriptive
cross-sectional study included 850 quality-acceptable spirometry tests performed at the University
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Medical Center Ho Chi Minh City from January 2021 to December 2023. Flow-volume loops were
systematically analyzed and classified into variable extrathoracic obstruction, variable intrathoracic
obstruction, fixed central airway obstruction, main bronchial obstruction, and atypical patterns. Results:
Signs of localized airway obstruction were identified in 98 of 850 cases, accounting for 11.5%. Among
these cases, 68.4% were still interpreted as having no obstructive or restrictive ventilatory defect on
routine spirometric interpretation. Common patterns included variable extrathoracic obstruction in 22
cases, fixed central airway obstruction in 17 cases, main bronchial obstruction in 24 cases, and other
patterns in 32 cases. Fixed obstruction showed the highest suggestive value for structural causes, with
16 of 17 cases confirmed by CT scan or endoscopy. The FEF50/FIF50 ratio provided supportive
information but was not specific. Conclusion: Localized airway obstruction on flow-volume loops is not
uncommon and may be missed if interpretation relies solely on quantitative spirometric indices.
Systematic analysis of flow-volume loop morphology should be performed and integrated with clinical
assessment, imaging, or endoscopy when appropriate.
Keywords: flow-volume loop; spirometry; localized airway obstruction; FEF50/FIF50.
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