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PAT VAN PE

N6t phoi duge dinh nghia 1a ton thuong mo khu tra trong nhu md
phoi, c6 kich thudc < 30mm, gi61 han 16 va khong kém t6n thuong nhu
mb phoi xung quanh, c6 ty 1¢ nét ac tinh dao dong tir 5 dén 69% tuy
theo ¢& mau va phuong tién nghién ctru [67], [85], [117], [133], [156].
Sang loc ung thu phdi bang CLVT lan dau tién co ty 1& phat hién not
&c tinh 1a 3,7-5,5% theo nghién ciru phat hién ung thu phdi som
PanCan cta Canada [92]. Tién lugng bénh tuy theo kich thudc ton
thuwong khi phat hién véi ty 1¢ song sau 5 nam chi 15-18%, ty 1 nay
tang 1én 70-80% khi ton thwong dugc phat hién va phau thuat sém [63],
[71], [149].

Theo két qua cia thir nghiém 1am sang vé tim soat ung thu ph01
quoc gia Hoa Ky giai doan 2002-2009, cit 10p vi tinh ngyc lidu thap
tam soat ung thu phoi da giam dugc 20,3% ty 1€ ti vong do ung thu so
v6i tim soat bang X quang [30], [44], [73]. Chup cat 16p vi tinh nguc
lidu thép ciing di dugc chimg minh 1a dam bao chit luong hinh anh dé
chan doan khi giam > 50% lidu chleu xa cho bénh nhén [38], [145].
Chinh vi vay, tir dau thap nién 90, tat ca cac nghién ctru 16n vé ung thu
phéi déu lya chon cét 16p vi tinh liéu thap lam phuong tién sang loc
[63], [65], [105], [145], [156]. Viéc sinh thiét ndt phoi ph01 de xac dinh
ban chit mo hoc va khing dinh chan doan ung thu phéi 12 rat can thlet
nhung lai 1a mot k¥ thudt xam 14n va rit kho thuc hién, vay nén cit 16p
vi tinh da dugc ung dung triét dé nham phan loai va sang loc cac not
phdi can sinh thiét, ddng thoi hudéng dan thi thuét sinh thiét, 1dy mau
mo qua thanh nguec.

Trén thé giéi, hé thong phan loai va khuyén céo chién luoc quan ly
nét phdi Lung RADS 2019 ctia Hiép héi dién quang Hoa Ky (ACR)
dang duoc tmg dung rat phd bién va hiéu qua [35], [37], [57], [60],
[90].

Nam 2020, Viét Nam da c6 cong bd dau tién vé sang loc ung thu
phbi bang cit 16p vi tinh nguc lidu thip & ngudi cd yéu t6 nguy co trén
60 tudi [3], tuy nhién, viéc tim soat cac not ph01 ac tinh chua duoc ap
dung mot cach hé thong, viée quan 1y cac ndt phdi van chwa duge thong
nhat theo mot hudng dan phén loai cu thé, viéc tmg dung ky thuét chup
cat 16p vi tinh nguc lidu thap trong cong tac sang loc va chan doan ung
thu phéi sém ciing chua dugc ap dung rong ri.



Tir nhitng can ¢t trén, chung t6i thyc hién dé tai “Nghién ctru gia
tri cat 16p vi tinh nguc liéu thip trong chin doan cic not phdi ”
nham hai muc tiéu:

1. Phdn logi nét phoi theo Lung-RADS 2019 va mé ta ddic diém
hinh anh cdt 16p vi tinh nguec liéu thdp cdc nét phéi nguy co dc tinh
cao.

2. Khao sat gia tri cua cat I6p vi tinh ngue liéu thap trong chan
dodn cdc nét phoi nguy co dc tinh cao.

2. Nhirng dong gép méi cia ludn an

Chan doan sém ung thu phdi co y nghia rat thiét thuc trong tién
lugng, diéu trj va nang cao chét luong cudc séng cho bénh nhan mic
ung thu. Ludn an c¢6 hai diém dong goép chinh 1a da tmg dung CLVT
nguc lidu thép va bang phan loai cdp nhét cia Hiép hoi Pién quang
Hoa Ky (Lung-RADS 2019) trong thyc hanh chin doan sém cac ndt
phéi &c tinh.

Nghién ctru nay c6 y nghia thyc tién trong viéc cung cip bang
ching vé gia tri ciia cit 10p vi tinh nguc lidu thap va bang phén loai
Lung-RADS 2019 trong viéc sang loc va chan doan sém cac ndt ph01
nguy co ac tinh cao, ddng thoi, khiang dinh viéc c4 nhan hoa cac khuyén
c4o 1a rit co y nghia khoa hoc.

Két qua nghién ciru ciing cho thdy, co thé Gmg dung rong rii ky
thuat chup CLVT nguc liéu thap va bang phan loai Lung-RADS 2019
dé sang loc ndt phdi can sinh thiét, tranh viéc can thiép qua mirc hay
b6 s6t ndt phdi nguy co 4c tinh cao trong qua trinh chan doan ung thu
phéi sém.

3. Céu triic ciia luin 4n

Luan an dai 133 trang. Dit van dé: 2 trang, tong quan: 35 trang,
dbi twong va phuong phap nghién ciru: 28 trang, két qua nghién
ctru: 32 trang, ban luan: 33 trang, két luan: 2 trang, kién nghi 1
trang. Trong luan 4n c6 40 bang, 12 biéu dd, 2 so do, 65 hinh. Tai
liéu tham khao c6 158, trong d6 c6 10 tiéng Viét, 05 tiéng Phap va
143 tiéng Anh.



) Chuong 1
TONG QUAN TAI LIEU

1.1. NOT PHOI

N6t phoi (NP) dugc dinh nghia 1a cac tén thuong dang ) n6t khu tri
trong nhu mé6 phoi co dudng kinh < 30mm, bao gom ca nét phoi dic,
ndt hon hop hay hinh anh kinh mo [15], [67], [70], [73], [80], [97].
1.2. CAC PHUONG PHAP CHAN POAN NOT PHOI .

Bdi canh phat hién cac ndt phdi rat da (dang, trong d6 hon 90% n6t
ph01 duogc phat hién tinh cd [155]. Céc bdi canh phat hién khéc c6 thé
la nét phodi trén phim ph01 tai kham dinh ky cta bénh nhan ung thu
hodc 1am cac kham xét tién phiu, tim soat di cin tir khéi u ngoai phoi
hodc trén bénh nhan suy giam mién dich. X quang thuong quy va
CLVT nguc la hai k¥ thuat chinh trong phat hién not phoi ...

Chup X quang thuong quy

Phim X quang ngyc thang 1a xét nghiém hinh anh dugc su dung
phd bién nhit. Pa s bénh nhan dugc phat hién nét phodi nhd vao phim
X quang, ty 1€ nay theo cac tac gla nude ngoai la 0.09-0.2% [154].

Thong thuong, NP ¢ thé xac dinh trén X quang nguc khi co kich
thudc 8-10 mm, cac ndt co kich thudce tir 5-6 mm kho xac dinh hon.
Phim X quang nguc cung cép cac thong tin hiru ich bao gom kich
thudc, tinh chat duorng bo, tinh trang voi hoa, the do phat trién ciia NP
va c6 thé cho danh gia ban dau vé NP [28], [62], [79], [89], [122],
[154].

Chup Cit 16p vi tinh nguc

Véi uu diém vuot troi vé do phan giai khong gian, phén giai ciu
trdc, chup CLVT gin day duoc xem la ky thudt nhay nhét trong phat
hién cac ndt ph01 dugc dua vao trong tat ca cac khuyén céo vé sang
loc ung thu ph01 dang ap dung trén thé gioi. Dac bi€t, sy ra doi cua
CLVT da day dau thu, c6 thé giam liéu chleu xa hon 50% da gip mo
rong chi dinh sang loc va cai thién déng ké ty 1& phat hién ndt phdi &c
tinh [12], [63] [98] [154].

Ngoai viéc su dung CLVT nguc lidu thap de sang loc ndt ph01 phan
loai va chan doan ndt phéi thi viéc theo ddi ndt ph01 cling co vai tro rat
16n cua ky thuat nay. Hinh anh theo doi s€ duoc st dung trén cung lat
cit, cung mat phing dé so sanh, d6i chiéu nhim danh gia su tién trién
cua not [28], [35], [38], [60], [69], [111], [123], [132].



1.3. PHAN LOAI NOT PHOI

Bang phan loai Lung-RADS 2019 cia Hiép hgi Pién quang Hoa
Ky

Nim 2011, Vién nghién ctru ung thu Qudc gia (National Cancer
Institute -NCI) cong bd chuwong trinh Thir nghiém tam soat ung thu
phéi Qudc gia (National Lung Cancer Trial- NLST) sang loc UTP biang
CLVT nguc lidu thap véi két qua giam duoc 20,3% ty 1é tir vong khi
so sanh sang loc UTP bang CLVT nguc liéu thap vdi sang loc bang X
guang [63].

Dua trén két qua d6 Hiép hoi Dién quang Hoa Ky (ACR) di nd luc
chuan hoa va theo ddi cac NP bang viéc str dung nhiing dit liéu hinh
anh c6 san. Ngay 28/04/2014, ACR cong b hé thong dit liéu danh gia
vé NP trén hinh anh CLVT nguc liéu thap, Lung-RADS phién ban 1.0
[16]

Viéc ung dung bang phan loai Lung-RADS dugc thuc hién rong rai
trén toan thé gisi, dic biét & Hoa Ky va cac qudc gia chau A. Nam
2019, ACR da cap nhat thanh bang phan loai Lung-RADS phién ban
1.1 [15], [18].

Du bao nguy co 4c tinh ciia not phoi

Du bao nguy co ac tinh theo Lung-RADS 2019, dugc tac gia
Tammemagi phat trién tir cong thirc ctia Pai hoc Brocks, ngoai viée
du bao nguy co ac tinh theo ty 1€ phan tram, bang két qua tinh ton con
h1en thi noi dung vé& phan nhém ndt phéi va chién luge xu tri, quan 1y
nét theo Lung-RADS 2019, gitip bac s§ chan doan hinh anh, bac sy
1am sang tiép can nhanh voi Khuyén c4o va cac hudng dan xir tri [95].
1.4. LIEU CHIEU XA VA KY THUAT CHUP CAT LOP VI TiNH
NGUC LIEU THAP

Liéu chiéu xa

Liéu chiéu xa cho 1 phim X quang phdi chup tu thé sau — trudc kha
thap, khoang 0,02-0,2mSv (miliSievert) va khong nhiéu hon mirc
nhiém xa ty nhién tir birc xa cua vo trai dit trong 3 ngay. Vai tro la tac
nhan ung thu cia birc xa tia X trong chiéu xa y té 1a mot van dé phirc
tap. Nguon dit liéu dau tién duoc bao céo lién quan dén cac nan nhén
sbng sot sau vu nd bom nguyén tir & Hiroshima va Nagasaki. Ty 18 tir
vong do vuot ngudng chiéu xa dugc ghi nhan 14 16n hon 0,2 Sv (200
mSv) [154].

Ung dung giam lidu trong CLVT nguc



Phoi 1a mot ving giai phdu ma viéc giam dang ké lidu burc xa trén
CLVT c6 thé ap dung dugc, voi tiéu chi 1a giam chat lugng hinh anh
nhung khong mat di gié tri chan doan. Khi trong phoi hap thy tia X rat
it, ngay ca md trung that van co thé c6 dugc ty trong tu nhién khi sir
dung lidu thap. Theo hai nghién ctru 16n 14 NLST va NELSON, ngudng
lidu hiéu dung (Effective dose) binh quan ctia CLVT nguc liéu thap
cho nguoi binh thuong 1a 1,2-1,6 mSv [33]. Theo NCCN 2018, ngudng
lidu thap duoc khuyén céo 1a 1,5 mSv va tdi da 1a < 3mSv véi ngudi
c6 BMI < 30kg/m? [145].

Trong X quang cing nhu trong CLVT, ton tai mot sy khac nhau
quan trong vé murc do lidu, xép theo thir tu tir 1 dén 10, tir lidu thap
nhét dén lidu cao nhét. Vi may CLVT hién dai, mot lan chup CLVT
nguc tiéu chuén néu duoc thuc hién dﬁy du thi liéu buc xa phat ra
khoang 7mSv, trong khi d6, quy trinh chup CLVT nguc liéu thap chi
str dung khoang 0,5-1,5mSv [33], [145].

) . Chuong2 X .
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

83 bénh nhan >18 tudi dén kham tai Bénh vién Trudong Pai hoc Y
Dugc Hué va Bénh vién Ung budu Da Ning trong khoang thoi gian tir
thang 1/2015 dén thang 3/ 2021 vi 1y do bét ky, phat hién ndt phoi kich
thuéc < 30mm trén phim X quang nguc thang va/ hoic CLVT bung
thong thuong tinh c& phét hién ndt & day phoi, duge chup CLVT nguc
lidu thap theo mot quy trinh thong nhit va c6 xét nghiém mo bénh hoc.
2.1.1. Tiéu chuin chon bénh

Chon vao miu nghién ciru

- Céc ndt phoi trong nhu md phoi < 30mm & bénh nhan >18 tudi,
¢6 nguy co ac tinh cao.

- D3 dugc chup CLVT nguc liu thip va c6 két qua xét nghiém mo
bénh hoc.

Tiéu chuin chon ndt phdi nguy co 4c tinh cao

Cac ndt phdi c6 nguy co 4c tinh cao 1a cac ndt duoc chi dinh xét
nghiém mé bénh hoc, bao gom:



- N6t rat nghi ngo ung thu thuéc nhom Lung-RADS 4X: N6t dic
hodc ban dic > 6mm kém dic diém hinh anh nghi ngd (bo tua gai hodc
hach 16n) [15]

- N6t rat nghi ngd ung thu thugc nhom Lung-RADS 4B: Nbt diac >
15mm hodc not ban dic cophan dac > 8 mm [15]

- Nhom bd sung: cac not khong thugc nhom Lung-RADS 4B, 4X
nhung c6 it nhat mot yéu t6 nguy co cao ung thu phéi theo David Ost:
Kich thudc nét > 23 mm hodc ndt phdi by khong déu, tua gai hodc cac
ndt & bénh nhan > 60 tudi; bénh nhan co tién su ung thu; hat thudc 14
> 1 gobi/ngay; c6 hut thude 14 va khong bo thude; c6 phoi nhidm bui
phoi [104].

2.1.2. Tiéu chuén loai trir

- Cac ndt da duoce can thiép chan doan hodc diéu tri.

- Toén thuong viém phdi ciing bén voi ndt phdi giy nhidu phan tich
hinh anh.

- N6t v6i hoa toan thé trén phim X quang phéi thang hodc CLVT.

- C6 5 ndt phdi trén phim CLVT tré 1én (dwoc xem 1a co s¢ dé chan
doan di can phoi hodc 1a ton thuong dang viém) [75].

- Bénh nhan khong dong ¥ tham gia nghién ctru.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuwong phép nghién ciru: M6 ta cit ngang
2.2.2. Céc buée tién hanh

Budéc 1: Chon cac bénh nhan >18 tubi dugc phat hién nét phoi kich
thude < 30mm trong nhu mo ph01 trén phim X quang hodc phim CLVT
bénh 1y khac, phu hop tiéu chuan chon méu.

Buwde 2: Chyp CLVT ngyc lidu thip, phan loai ndt theo Lung-
RADS 20109.

Buwde 3: Chon loc cac ndt phdi c¢6 nguy co 4c tinh cao dap tng cac
tiéu chuan chon mau nghién ctru dé chi dinh xét nghi€ém mo bénh hoc,
chan doan xéc dinh.

Buéc 4: Ghi nhan két qua md bénh hoc

Buwéc 5: Thu thap va phan tich s6 liéu nghién ctru theo phiéu diéu
tra thong nhat
2.2.3. Cac blén s6 nghién ciru

Khio sat vé lam sang, tién sir va cac yeu t6 nguy co

Mo ta vé dic diém hinh anh cuaa nét ph01 . )

Ghi nhan hinh anh ciia ndt phdi trén cat 16p vi tinh nguc lidu thap
dé phan loai ndt theo Lung-RADS 2019: Vi tri, hinh dang, ) luong



nét phoi, kich thudc, ddm do, dudng b va gidi han, dic diém cau tric
bén trong ndt: thanh phén md, tinh chét voi hoa, tao hang, cay phé
quan, co kéo mang phoi, phi dai hach..

Phén loai not ph01

- Phén loai ndt phoi theo hudéng dan Lung-RADS 2019 cua Hiép
hoi Pién quang Hoa Ky dé loc ra nhom céc ndt phdi nguy co ac tinh
cao la ndt Lung-RADS 4B, 4X (Nhém cac nét phdi duoc thu thap trudc
ndm 2019 duoc phén loai lai dé ddng nhat mau nghién ctru).

- Sang loc thém cac not ph01 nguy co ac tinh cao trén nhom con lai
bang cach Xxem x¢ét cdc yeu t0 nguy co cao ung thu ph01 theo David
Ost, bao gdm tudi, hiit thude 14, tlen sir ung thu, phoi nhiém bui phdi,
kich thudc va dang dudong bo ciia nt.

Ghi nhén két qua méd bénh hoc cudi cung ciia ndt
2.2.4. K¥ thuit nghién ciru

Théng s6 ky thuat chup CLVT nguc liéu thip trong nghién
ciru:

K§ thuat chup CLVT nguec liéu thap trong nghién ciru tham khao
quy trinh chup CLVT nguc liéu thap cta thir nghiém 1am sang vé tim
soat ung thu qudc gia cia Hoa Ky (NLST) va nghién ctru NELSON 4p
dung trén nhom bénh nhéan c6 can nang trong khoang 50-80 kg (BMI
< 30kg/m?) [31], [63], [145]. Thong s6 k¥ thuat dugc cai dat thong
nhét trén may CLVT 16 lat cit trd 1én tai cac khoa Chan doan hinh dnh
trong pham vi 14y miu nghién ctru nhu sau:

- Ché d9 tai tao: Bé day lat cat 3mm, bé day lat cit tai tao 1,5 mm,
khoang téi tao 1,2 mm. Hinh anh dugc phan tich trén may tram lam
viéc (Syngovia) v6i bé day lat cat tai tao 0.6mm. Cc lat cit duoc tai
tao voi kernel B41s cho viée danh gia trung that, thanh nguc va kernel
B70s cho viéc khao sat nhu mé phoi.

- Thong sb ky thuat: Hi€u dién thé 110 kVp, dong bong thay doi tu
dong theo phan mém CareDose 4D v6i nguyén 1y dua theo bé day co
thé va muc suy giam cu:cmg d6 tia X (dong bong tham chiéu, quality
ref. mAs 20), thoi gian xoay bong 0,6 s/vong, d0 md collimation
16x1,2 mm, pitch 1,5.

- Liéu hiéu dung (effective dose) <3mSv: giam hon 50% lidu chiéu
xa cho bénh nhan so voi lidu thuong quy, véi suét lidu cia mot CLVT
nguec tiéu chuén 1a 7mSv [33], [145].

- Ung dung tai tao lat cit mong da mat phing MPR (Multi Planar
Reformation) va ti tao theo ty trong toi da MIP (Maximum Intensity



PI‘O_] ection) dé phan tich hinh anh cua ndt phéi. Panh gia trén ca cira
s6 nhu md va cira so trung tht.

- Tiém thudc can quang lidu 1ml/kg véi thuoc c6 do tap trung
300mg lode/ml, toc do tiém 3ml/s. Panh gia ngdm thudc cta ton
thuong 1 14n & thi tinh mach 70-90 giay [29].

Sinh thiét n6t ph01

- Chi dinh: Cac not ph01 nguy co ac tinh cao.

- Sinh thiét 16i ndt phdi dudi huéng dan CLVT véi cac ndt nam
trong nhu mo ph01 lanh; sinh thiét 16i dudi huéng dan siéu am dbi voi
cac ton thuong nam sat thanh ngye, sinh thiét qua ndi soi hodc phau
thuat dbi véi cac t6n thuong & trung tdm [32]. Madi ton thuong iy 3-4
mau 16i md, ¢d dinh trong lo dyng mau co6 chira formalin (formol 10%)
va gui khoa Giai phau bénh doc két qua.

- Ky thuét lay mau 16 sir dung kim sinh thiét 16-18G, c6 mau mo
dat yéu cau dé cat nhudm.

2.2.6. Nghién ctru n6t phoi trén hinh anh cat 16p vi tinh nguc liéu thip

Phuong phap phin tich: Phan tich not ph01 trén hinh &nh CLVT
nguc liéu thap. Xac dinh nt kinh md, nét dic, ndt ban dic va do chinh
xac kich thudc ndt phoi, 1ay trung binh cua truc dai va tryc ngan trén
cing mot mit phang, bao o dén mot chit s6 thap phan.

Phén loai va xir tri not phdi

Phan nhom nét phéi theo Lung-RADS 2019

- Béi voi truong hop cd nhiéu nt phdi, phan loai Lung-RADS trén
BN theo nét phdi nghi ngd ac tinh dugc phén loai cao nhét.

- Phén tich cac dic diém hinh anh chinh dé phan nhém Lung- RADS 1
dén Lung-RADS 4B; phén tich cac dac diém hinh anh bd trg goi ¥ nét ac
tinh dé phan nhom 4X: bao gom hinh &nh tua gai va hach 16n.

Dy bao nguy co dc tinh cuia nét phéi

Nhap thong tin ctia ndt phdi va cia bénh nhan vao phan mém “Lung
Nodule” v6i Lung RADS 2019, nguy co ac tinh 1a két qua phdi hop
cac yéu té nguy co va cac thong s0 thuc te ctia ndt va cta bénh nhan
dé dua ra du bao kha ning 4c tinh theo phan tram [84], [91], [130].



SO PO NGHIEN CUU

' | | {
RADS 1 RADS 2 RADS 3
N
64 nét chwa c6 chi
dinh sinh thiét

NOT KEM THEM 1 TRONG
CAC YTNC CAO UNG THU
PHOI SAU:

NOT:

- Hilt thude 14 > 1 goi/ ngay;
- Hat thude khéng bo;

- Tién sirung thw;

- Phoi nthiém bui phoi.

A A4

So d6 2.1. So d6 nghién ciru va cac budc tién hanh

2.3. PHAN TiCH VA XU LY SO LIEU

S liéu duge xur 1y theo phuwong phap théng ké y hoc bang phan
mém thong ké SPSS 18.0. Céc biéu dd duoc vé bang Microsoft Excel.
2.4.PAO PUC NGHIEN CUU

Puoc chip thuan ciia hoi dong dao dire trong nghién ctru y sinh hoc
Truong Pai hoc Y Duogc, Pai hoc Hué.

Chuong 3



KET QUA NGHIEN CUU

Nghién ctru trén 83 nt phéj nguy co ac tinh cao, phu hop véi cac
tiéu chuép chon bénhlvé c6 két qua mo bénh hoc trong thoi gian tur
1/2015 dén 3/2021. Két qua phan tich so liéu ghi nhan nhu sau:

3.1. CAC PAC PIEM CHUNG
3.1.1. Pic diém chung cia doi twgng nghién ciru
Béang 3.1. Phan bo tudi ctia doi tugng nghién clru (n=83)

Nhém tudi theo YTNC S6 lwong Ty 18 %
<45 5 6,0
45 - 60 28 33,7
> 60 50 60,2
Tong 83 100
TB + BLC 62,01 + 12,96
(Nho nhat — Lon nhat) (20 — 87)

= Nam
= Nir

\

Biéu dd 3.1. Phan b6 theo gidi (n=83)
Bang 3.2. Bac diém hut thuoc 14 cua doi tugng nghién ciu

Tién sir hut thudc l4 Solwong | TyI1é %
Hut thude 14 | Khong hat 55 66,3
(n=83) C6 hit 28 33,7
<30 15 53,6
S6 goi-nam | >30 13 46,4
(n=28) TB + DLC 32,32 + 23,89
(Nho nhét — Lon nhat) (4 — 100)

3.1.2. Két qua mé bénh hoc va chin doan

10



M5 bénh hoc

B M6 hoc binh thwong, khéng
c6 té bao 4c tinh

® Viém man tinh, xo

®Lao

u Ung thw biéu mé tuyén

u UTBM té bao vay/ TB gai

B Ung th & bao nho

» UTBM da hinh thai dang
sarcoma

Biéu d0 3.5. Két qua mo bénh hoc sau sinh thiét hodc phau thuat
(n=83)

® Ac tinh
Lanh tinh

60,2%

Bibu db 3.6. Phan nhom lanh tinh/ 4c tinh theo két qua md bénh hoc

(n=83)
Bang 3.5. Phan giai doan T cua ung thu phéi chan doan sém (n=50)
Phén giai doan S6 lwgng Ty 1€ %
T1b ( UTP >1 nhung <2 cm) 9 18
Tlc (UTP > 2 cm nhung <3 cm) 41 82
Tong 50 100

100% bénh nhan dugc chan doan UTP sém & giai doan T1b va
Tlc.

11



3.1.4. Liéu chiéu xa

CLVT khéng thudc

Liéu chiéu xa

CLVT cé thuéc

Sinh thiét phéi

Biéu dd 3.7: Miph ho‘a lidu chiéy xa cua BN nghién clru
CLVT nguc khong thuoc (Ho Thi S. Liéu hiéu dung 0,71 mSv); CLVT
nguec co thuoc (Lé Thi T. Liéu hiéu dung 1,54 mSv); CLVT nguc hudng

dan sinh thiét not phéi (Ho Sy N. Liéu hiéu dung 0,84 mSv)

3.2. PAC PIEM HINH ANH VA PHAN LOAI CAC NOT PHOI
NGUY CO AC TINH CAO THEO LUNG-RADS 2019
3.2.1. Pic diém hinh dnh nét phoi trén phim CLVT nguc li¢u thap

Bang 3.7. Kich thudc, ddm do va thanh phan md trong ndt (n=83)

Dic di€ém hinh dnh So lwong | Ty 18 %
> 15 mm 79 95,2
, . X <15mm 4 48
Kich thude not TB+DLC 24,27 +498
Nhé nhat — Lén nhat 11-30
o Hon hop 3 3,6
Bam do NGt dic 80 96,4
X »_~ | Khéng 81 97,6
Thanh phan m& co 5 2.4
Biing 3.8. Kiéu voi hod trong not phoi
Pic diém hinh dnh Kiéu voi hoa S0 | Tyl
: lwong %
Khoéng vbi hoa ' 67 80,7
A Ls 4 e _ Lam tam rai rac 6 7,2
V0i hoa ac tinh (n=13) Léch tam 7 85
A ra g _ Dang bap rang 1 1,2
Vi héa lanh tinh (n=3) Dang lam dong tam > 24
Tong 83 100
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Bang 3.11. Cac dic diém vé hinh thai ndt phoi (n=83)

]z?:hd;ilﬁl Hinh thai nét phoi S6 lwong Ty 1€ %
Tam giac 3 3,6
Hinh dang Tron/ Oval 41 49,4
Pa giac 39 47
Tron lang/déu 13 15,7
Puong bo Khong déu/tua gai 57 68,7
Khong déu/da cung 13 15,7
Khéng c6 44 53
Cay phé quan | D¢ ép hoac tic hep 6 7,2
khi trong ndt Cit cut 26 31,3
Xam lan 7 8,5
Hinh anh Khéng c6 hang 73 88,0
hang Hang thanh day 10 12,0
Ranh lién Khéng co kéo 67 80,7
thay C6 co kéo 16 19,3
Hoai ti Khoéng c6 hoai tir 66 79,5
i C4 hoai tu 17 20,5
Bang 3.13. Cac diu hiéu kém theo
Cic dau hi¢u kém S6 Ty S6 Ty
theo lwong | 1€ % lwong | 1€ %
Khéng 27 32,5 | Khong 27 32,5
o co co
E:él? al C6 Tr}Jng 46 55,5
j (n=83) ha,\lch 56 67,5 thflt
vung Co, nach 10 12,0
Téng | 83 | 100 | Téng 83 | 100
Nghi ngo Hach trung that, ¢4, nach nghi ngo 32 38,6
ton thwong | Phi dai tuyén thugng than 4 4.8
thir phat T6n thuong khu trii nhu mé néo 7 8,4
(n=83) T6n thuong khu trii co quan khac 10 12,0
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3.2.2. Phén loai nét phoi theo Lung-RADS 2019
Bang 3.14. Phan loai not phoi theo Lung-RADS 2019 (n=83)

Phéan loai I o 1A VS o 1A
theo Lung- Nhom I $o Tg’ 1] Nhom S0 Tg’ ¢
RADS uong % luwgng Yo
Lung- 1 5 6,0
RADS 8 9,6 2,3 0 0
Lung-RADS | 1,2,3,4A 4A 3 3,6
2019 (Phan | Lung- 4B 11 13,3
nhom) RADS 4B, 75 90,4 64 77,1
4X 4X
Tong 83 100 | Tong 83 100
Lung-RADS | Cao > 15% 72 86,7
2019 (Du Thap <15% 11 13,3
bao nguy co 2
c tinh) Tong 83 100

3.3. GIA TRI CUA CLVT NGUC LIEU THAP TRONG CHAN

POAN CAC NOT PHOI NGUY CO AC TiNH CAO

3.3.1. Gia tri chin do4n ciia cac dic diém hinh dnh
Bang 3.17. Gia tri vé kich thudc trong chin doan nét phoi (n=83)

< 3R Gia Se Sp KTC
Pac diém tri (%) | (%) AUC p 95%
Kich thudc 0,63 | 0,03 0,524 -

(mm) >22 | 80,0 | 455 7 1 0.740

Sensitivity

AUC = 0,637
P=0031

0 20

P
40

60

80

100-Specificity
Biéu dd 3.9. Dudng cong ROC danh gia vé kich thuée trong chin
doan not phoi (n=83)

14

L
100




Bang 3.27. Tong hop gia tri chan doan co y nghia cua cac dic diém
hinh dnh (n=83)

D9
Pic diém hinh dnh Se Sp | PPV | NPV | chinh P
XAac
Kich thuée >22mm | 80,0 | 455 | 69,0 | 60,0 | 66,3 | 0,013
Bokhong deu (Tua | g5y | 973 | 657 | 692 | 66,3 | 0,018
gai va da cung)
Vi héa 10,0 | 66,7 | 31,3 | 32,8 | 32,5 | 0,011
I;I;:";l trung that, 0, | 764 | 606 | 729 | 571 | 663 | 9006
Hach nghi ngo 50,0 | 78,8 | 78,1 | 51,0 | 61,4 | 0,008
Kich thuée ndt > 26 | 455 | 670 | 556 | 639 | 0041
15mm va bo tua gai
Kich thudc ndt >
ISmm va co hach | 70,0 | 60,6 | 729 | 57,1 | 66,3 | 0,006
trung that, c0, nach
Kich thudéc not >
15mm va c6 hach | 50,0 | 78,8 | 78,1 | 51,0 | 61,4 | 0,008
nghi ngd
Not = 15mm 6 thiy | 5 | g9 | 167 | 364 | 349 | 0034
trgn ¢6 vOi hoa *
Not = 15mm ¢6 tva | o/ | 667 | 744 | 550 | 651 | 0,006
gai va ngam thudce
* Kiem dinh Fisher Exact

Bang 3.28. M6 hinh hoi quy logistic da blen cac gia tri cuia CLVT
nguc liéu thap trong chin doan ndt phdi (n=83)

Cac gia tri OR 95% KTC p
V6i héa Co L
Khong 5,79 157 | 21,43 | 0,008
Kich thudc ndt > Cé 3,60 1,22 | 10,60 | 0,020
22mm Khoéng 1
N6t > 15mm co tua | CO 389 | 1,39 [ 10,85 | 0,009
gai va ngim thudc Khéng 1
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Bang 3.30. Tong hop gia tri chan doan c6 y nghia cua cac dic diém
hinh anh ¢ nhém Lung-RADS 4B va 4X (n=75)

: np | DO
Piac diém hinh édnh Se | Sp | PPV v chinh p
Xac
Kich thuse nét>22mm | % | 42| 2 | 550 | 68,0 | 0,026
Voi hoa 82 | | %297 | 307 | %9%
Hach nghi ngé 5&’ 7f’ 7f’ 442 | 587 | 0,045
I\{ét ZA’ISmmAC(') tua gai | 65, | 65, | 78, 500 | 653 | 0011
va ngam thudc 3 4 1

* Kiem dinh Fisher Exact

3.3.2 Gi tri phan loai, chin do4n nét phdi theo Lung-RADS 2019
Bang 3.31. Bang gia tri chan doan n6t phoi cua Lung-RADS 2019
theo phan nhom va theo phan tram dy bao nguy co ac tinh (n=83)

Phan nhom | 4 - inh Lanh Se | Sp | PP | NP bo
lanh/ac tinh CX
Nguy co % | (% v v (% P
(0) (0)

4c tinh n| % | n| % ) ) (%) | (%) )
Lung- | % | 4| e | 2] 33
RAD | 4506 |8 7 | 4] 3 | 06 | 27, 68, | 0,006
S (% ) 66,7 | 81,8 .
X Thap 0 3 7
ac <15 2| B g8
tinh) | o 2 8
Lung- | Cao
RAD | (4BX | o | % | 2%
s ) 98, | 2L | o | g75 | 67, | 0,006
(Phan | Thép " e | 0 | 2 ' o *
nhém | (10 1 5’ 7 5’
) | 4A)

* Kiém dinh Fisher Exact
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Bang 3.32. Gia tri du bao nguy co 4c tinh ctia ndt phoi theo Lung-
RADS 2019 (n=83)

. . .| Giatri | Se | sp .
Phan loai (%) %) | (%) AUC p KTC 95%
Lung-
RADS | >2939% | 800 | 54,6 0'55 0’22 06574503'
2019 ’
100 -
80 _—
= 60 |-
Hg :
LT
20 _—
i AUC =0,652
- P=0,022
0 | I T I R T S N S TR N R T a
0 20 40 60 80 100

100-Specificity

Biéu d 3.10. Buong cong ROC gi4 tri dy bdo nguy co ac tinh cia
nét phdi theo Lung-RADS 2019 (n=83)

Pudng cong ROC vé gi tri chan doan nét 4c tinh theo phan trim
du béo nguy co 4c tinh ciia Lung-RADS 2019 thong qua phin mém
tinh toan Lung Nodule, c6 ngudng gia tri du bao &c tinh > 29,39% s¢&
c6 y nghia vdi Se 80%, Sp 54,6%, AUC 0,652 védi p< 0,05, khoang tin

cay 95%
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Chuong 4
BAN LUAN

1. CAC PAC PIEM CHUNG

Pac dlem chung ciia ddi twong nghlen cuu

Trong tit ca BN duogc phat hién ndt phdi khi dén kham tai 2 bénh
vién, c¢6 150 bénh nhan dugce chup CLVT nguc lidu thap du cac tiéu
chuan dua vao phén loai Lung-RADS. Khi két hop vdi cac yéu to nguy
co cao ung thu phdi theo David Ost, ¢6 83 bénh nhan vai 83 nét phoi
nguy co 4c tinh cao di x4c dinh 12 nét lanh tinh hoic 4c tinh dugc chon
lam mau nghién ctru.

83 bénh nhan du diéu kién nghién ctru c6 do tudi trung binh 13 62,01
+ 12,96, BN 16n nhat 87 tudi, BN tré nhat 20 tudi, tip trung nhiéu nhat
& nhom nguy c6 ung thu phéi cao, 60 tudi tro 1én véi ty 1 1a 60,2%.

vé phan bd bénh nhan c¢6 ndt phoi theo gioi, nam chiém ty 1& cao
hon v6i 62,7 % va ty 1¢ nam/nir trong mau nghlen ctu la 1,68/1, p>
0,05. Két qua nay phu hop véi hau hét cac két qua nghién ctru trong
nude va trén thé gisi.

Quy trinh chup CLVT nguec lidu thip 4p dung trong nghién
ciru:

Quy trinh tham khao chinh 1 chup CLVT nguc liéu thap trong Thir
nghiém 1am sang tam soat ung thu phodi (NLST) ciia Hoi ung thu Hoa
Ky va nghién ciru NELSON. Quy trinh cap nhat méi nhat cia NCCN
2018 ciing khé tuong tu véi muc lidu hidu dung kiém soat cho phép
1én dén 3mSv ddi v6i nguoi c6 BMI <30 kg/m% Ca 3 nghién ctru trén
déu khuyén céo sir dung may CLVT da day dau thu tir 16 14t cat trd
1én, chup trong 1 1an nin thé va khong tiém thude can quang [33], [63],
[145].

Trong nghién ctru, chung ti stt dung kVp, mAs, cac thong sb k§
thuat va cach thyc hién théng nhét dé co dugce liéu hidu dung ctia phim
CLVT nguc khong thude 12 < 3mSv [145]; lidu chiéu xa giam > 50%
so v6i liéu thuong quy, dwa trén co so thé tang ngudi Viét Nam c6 can
ning trung binh 50-60kg. Chung t6i da cai dat sin quy trinh dé chup
cho cac bénh nhan nghién ctru. CLVT nguc khong thude (Liéu hiéu
dung binh quan khoang 0,71 mSv); CLVT nguc c6 thude (Lléu hi¢u
dung ca 2 lugt quét khoang 1,54 mSv); CLVT nguc hudng dan sinh
thiét nét phoi, tdi thiéu 3 luot quét (Lleu hiéu dung khoang 0,84 mSv)

Chung t6i 4p dung thir nghiém bang viéc do ty 18 tinh hiéu trén
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nhidu (S/N ratio) va tinh lidu hiéu dung trong truong hop kiém tra liéu
khi chuyp m6 hinh (phantom), chup trén BN tinh nguyén va trén tinh
nguyén vién khoe manh, chit lugng hinh anh kha twong dong trong khi
giam lidu duoc > 50%, dic biét khi danh gia cac ndt phoi. _

2. GIA TRI CUA CLVT NGUC LIEU THAP TRONG CHAN
POAN CAC NOT PHOI NGUY CO AC TiNH CAO

2.1. Gia tri chin do4n ciia cic dic diém hinh anh

Pam do not phoi

Phan 16n ton thuong 1a nét dic, chi ¢6 3 trudng hop ndt hdn hop,
khong c6 ndt kinh mo. Pam d6 cua ndt phdi theo nghién ctru c6 do
nhay 6% va d¢ dac hiéu 100% trong chan doan nét 4c tinh, sy khac
biét nay khong c6 ¥ nghia thdng ké (p>0,05)

Theo nghién cuu ELCAP (Early Lung Cancer Action Project),
Henschke C.I. va cong su (2002) nhén thiy 81,1% la nét dic, 12% la
kinh mo, 6,9% la ndt hdn hop, trong d6, ty 1& cac ton thuong 4c tinh
trong cac ndt phodi lan lugt 1a ndt hdn hop 63%, ndt dang kinh md 28%,
nbt dic 7% [56]. Theo Wahidi (2007), nhitng NP diic mot phan hay
n6t hdn hop co ty 1 ac tinh cao 59-73%, trong khi d6 nét dac hoan
toan co ty 18 4c tinh thap hon 7-9%.

Kich thuée ndt

Két qua nghién ctru cho thdy, ngudng kich thudc ndt >15mm theo
phan nhém 4B ciia Lung-RADS 2019 dé chia nhém nguy co 4c tinh
cao va 4c tinh thap c6 Se 98%; Sp 9,1% trong chan doan ndt phdi,
p>0,05.

Ngudng cat kich thudc theo dudng cong ROC thi c6 kich thude
gitip chan doan ton thuong 4c tinh 14 ndt > 22mm voi Se 80%, Sp
45.5%, p< 0,05. Ngudng kich thude ndt > 22mm tiém cén voi gia tri
kich thugc dugce David Ost khuyén céo Xep vao nhom yéu té nguy co
cao mic ung thu ph01 1a>23mm [104]. Két qua nay phu hop voi nhiéu
cong trinh cho thdy su lién quan gilra nguy co nét 4c tinh va dudng
kinh nét, trong d6 Wang KP cho thay ty 1& c tinh ciia ndt 10-20mm la
64-82% con Fleischner 2017 c6 ty 1é ac tinh # 80% & cac ndt >20-
30mm [15], [85], [145].

Tir két qua nghién ciru nay, chung t6i thdy rang, nén liy ngudng
kich thudc >15mm khuyén céo cho viéc sang loc ung thu phdi som dé
tang d6 nhay (98%) va lay ngudng kich thudc >22mm khuyén cio cho
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viéc chan doan ung thu phdi dé ting d dic hiéu, do chinh xac cua k¥
thuat.

Pic diém voi hoa

Theo két qua nghién ctru, ndt phdi c6 voi hoa co ty 18 ac tinh 31,3%,
lanh tinh 68 8%, voi do nhay 10%, d6 dac hiéu 66,7%, p<0 05. Cac ty
1& nay 1a rat thip nén mic dau c6 p<0,05 nhung trén thyc té 1am sang,
khong nén tmg dung mot cach doc 1ap. Vé tinh chit voi hoa trong nét,
khi so sach vai cic tac gia trong nude va qudc té thi két qua nghién
ctru khong c6 sy twong dong. O Viét Nam, c6 rat nhiéu ton thuong
viém man c6 hinh anh v6i hoa bén trong, vi du lao phéi cii, hach lao
cti, viém phéi man, u hat (granuloma), u mé thira (hamartoma),...do
vay, viéc nhan dinh mdt ton thuong vo6i hoa lanh tinh hay ac tinh co
phan bj sai s6. Hon nita, theo y van, trong cac nbt voi hoa dang bép
rang van co6 ndt 4c tinh nén dic diém nay can dugc phan tich mot cach
rt than trong

M@ trong ndt

Trong mau nghién ctru ciia ching t6i, ¢6 2 trudng hop ndt phdi co
thanh phin m& bén trong ndt, chiém 2,4%, va ca 2 ndt déu lanh tinh
v61do nhay 100%, d6 dac hiéu Sp 6,1%, p>0,05. Trong bang phéan loai
Lung-RADS, hién dién mé md trong nét 1a mot ddu hiéu doc 1ap va co
gia tri tuyét ddi khi dua tat ca cac dac diém khac cua ndt vé it ¥ nghia
dé xép nhom ndt phdi vao Lung-RADS 1, nét lanh tinh hoan toan va
kiém tra lai sau 12 thang [15], [88]. V&i rat nhidu tac gia khac, mo
md hién dién trong nét ciing dugc xem 1a ddu hiéu nét lanh tinh véi ty
16 rit cao [23], [104], [156].

Gia trj cta cac tiéu chi hinh dnh khac

Mot s6 tiéu chi hinh anh doc 1ap khac ciing c¢6 ¥ nghia chin doan
nét phoi ac tinh nhu: Bo ndt phoi dang tua gai va da cung; Hach trung
that, c6 nach phi dai; Hach nghi ngo thir phét, p<0,05.

Hinh anh tua gai phan tich theo Snoecks (2018), cAn lwu ¥ d6i chiéu
tinh chét voi hoa lanh tinh kém theo, hinh thai nhu mé phéi ké can va
t6n thuong dinh phéi d6i bén c6 hay khong dé gitip danh gia dung tua
gai thuc sy hay gia tua gai trong lao cti [120].

Két qua nghién ctru vé cac nhom tiéu chi két hop bao gom dac dlem
hinh anh két hop véi ndt Lung-RADS 4B > 15mm cho théy, viéc phdi
hop cang nhiéu dic diém hinh anh trong qua trinh phan tich thi s€ cang
tang gia tri cua ky thuat CLVT nguc lidu thap trong chin doan ung thu
phoi sém; hon nita, két qua nay da cu thé hoa thém dugc mot so dic
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diém hinh anh nghi ngd ndt 4c tinh ¢ y nghla ¢ nhom bénh nhan
nghién ctru tai Viét Nam, c6 thé xem xét dé - X€p cac n6t Lung-RADS
3,4A hay 4B vao nhom 4X d¢ tranh bo sét ton thuong éac tinh.

Bén canh d6, diém khac biét va dang ban luén thém la nhom cac
dic diém phdi hop 6 bao gdm cay phe quan khi hinh théi ac tinh hay
nét ¢6 bo tua gal ¢ thuy trén hodc n6t > 15mm ¢ thuy trén c6 bo tua
gal lai khong co y nghla chan doan, trong khi, nhiéu tic gia trén thé
gidi da chung minh gla tri chan doan doc lap cua cac dac diém hinh
anh nghi ngo 4c tinh nay [23], [107], [120], [148]. Két qua nghién ctru
mdt 1an nita cho thay, tién sir bénh 1y ho hip & cac bénh nhan nghién
ctru anh hudng rat nhiéu den viéc chan doan ndt phoi trén hinh anh
CLVT nguc liéu thap va can c6 sy phan tich than trong mot cach hé
thdng dé han ché duong tinh gia.

Khi sur dung phuong trinh hoi quy tuyen tinh cho nhém mau n=83,
két qua nghlen ctru cho thay nhém not ph01 khong voi hoa co nguy co
ac tinh cao gap 5,79 lan s0 v&i nhom c6 voi hoa (khoang tin cdy 95%:
1,57-21,43); nhém not phéi kich thudce > 22mm c¢6 nguy co ac tinh cao
gap 3,6 lan s0 voi nét < 22mm (khoang tin cay 95%: 1,22-10,60) va
nhom not Lung-RADS 4B c0 tua gai va ngam thudc ¢6 nguy co ac tinh
cao gap 3,89 1an so v6i nét Lung- -RADS 4B khong ¢6 2 dac diém nay
(khoang tin cay 95%: 1,39-10,85). Két qua nay rat c6 gia tri vi chung
ta co thé xac dinh dugc thai d§ xur tri ding hon khi doi dién v6i mot
nbt ph01 khong bi bo sot nbt nguy co cao ddng thoi khong can thiép
quéa mirc d6i voi ndt nguy co ' thap.

Gia tri cua CLVT nguc liéu thap trong sang loc ung thu phodi duoc
tac gia Nguyén Tién Diing (2020) cong b c6 do nhay, d¢ déc hiu,
gia tri du bao du’ong tinh va gia tri du bao am tinh lan luot 1a: 100%;
81,7%; 9,1% va 100% [3].

Theo Jonas (2021), c6 24 bai bao dé cap den van de gia tri cua
CLVT nguc lidu thap trong sang loc ung thu phdi, bao gdbm: Do nhay
thay do6i tir 59-100% theo 13 nghién ctru va do nhay > 80% theo 3
nghién ctru; d6 dac hiéu trong khoang 26,4%-99,7% theo 13 nghién
clru va >75% theo 3 nghién ctru [39]

2.2. Gia tri phan loai, chin dodn not ph01 theo Lung—RADS 2019

Vigc dénh gia, phan loai not phoi trong nhom mau nghién ctu co
su diéu chinh phén loai cdc mau thu thap giai doan 2015-2018 khi ACR
cap nhat phlen ban Lung-RADS 2014 thanh Lung-RADS 2019. Tuy
nhién, vi¢c phan loai lai nay khong anh hudng dén két qua phan tich
hay céc thai d6 xtr tri, do vay tat cd4 mau nghién ciru dugc phan loai
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mot cach thong nhit theo Lung-RADS 2019.

Vi két qua phan tich so sanh gi tri chan doan not phdi cia Lung-
RADS 2019 theo bang phidn nhém v6i theo phan mem du bao nguy co
ac tinh thi ca hai cach tiép can déu co do nhay rét cao (96-98%), do
dic hiéu thap (21,2-27,3%) voi mirc y nghla p< 0,05; trong d6 Lung-
RADS phan nhém c6 d¢ nhay (Se) va gia tri du bao am (NPV) cao hon
du bao nguy co 4c tinh thong qua Lung Nodule. Tinh toan dg bdo nguy
co 4c tinh da tich hgp duge rat nhiéu thong tin lién quan den bénh nhan
va ndt phdi nén da huéng dén viéc ca nhan héa cac khuyén céo.

Nguong phan nhom theo khuyén céo ciia Lung-RADS 1a >15%
nguy co ac tinh danh cho nhom Lung-RADS 4B, 4X (Két qua nghién
clru c6 Se 78,8%, Sp 12,5%, p<0,05) nhung theo duong cong ROC
(Bleu do 3. 10) thi ngudng phan trim nguy co ac tinh ¢ ¥ nghia trong
chan doan ndt ac tinh 12 29,39% véi d6 dic hi¢u cai thién rd (Se 80%,
Sp 54,6%, AUC 0,652, p<0,05). Nhu vay, néu theo két qua nghién ctru
nay, ap dung ngudng dy bao nguy co la > 29,39% theo két qua hodc
lam tron € 30% dé phan nhém nbt c6 nguy co ac tinh cao thi s& han
ché duoc céac chi dinh can thiép qua mirc & cac nbt phdi c6 mire du bao
nguy co ac tinh tir 15%-29,39% véi mue gia tri Se 80%, Sp 54,6%, p<
0,05.

Theo nghién ctru cuia Al-Ameri, gla tri AUC ctia phan mém du bao
nguy co ac tinh Lung Nodule trong mAu nghién ctru chiing t6i thdp hon
so voi cac két qua nghién ciru cia Mayo Clinic (AUC 0,895), Brock
(AUC 0,902), Veterans Association (AUC 0,735) va nhom chup
PET/CT theo Herder (AUC 0,924) [12]. Viéc ung dung cac phan mém
du bao kha ning 4c tinh cta ndt phdi ngay cang trd nén phd bién va
phat huy hi¢u qua [13], [39], [62], [80], [95], [127], [131], [137]. Két
qua nghlen clru ciia chung toi cling chung minh dugc rang, viéc du bdo
nguy co ac tinh theo Lung-RADS c6 gia tri chan doan cac ndt phdi &c
tinh ¢6 d§ nhay va d¢ dac hiéu kha twong dong voi phan nhom Lung-
RADS thudng quy nén ¢6 the ap dung mot cach rong rai va thuén tién.
3. HAN CHE CUA DPE TAI

- Nghién ctru chua thye hi¢n duoc phan tién ctru, theo ddi cac ndt
dé danh gi4 tién trién theo khuyén co cua Lung-RADS 2019.

- D6i tugng nghién ciru 1a nét phdi nguy co ac tinh cao c6 chi dinh
sinh thiét nén khong nghién ctru toan bo cac ndt phoi, khong mo ta dic
diém hinh anh cac nét chua can sinh thiét va cac ndt kinh mo, do vay
két qua chi dai dién cho nhém mau ndt phdi nguy co 4c tinh cao, khong
dai dién cho tat ca ndt phéi.
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- Phuong tién nghién ctru 1a 2 may CLVT 16 lat cit va 1 may 128
lat cat & 2 co sé nén chua ap dung dugc mot s6 phuong phap gidm liéu
hién dai nhu thuat toan tai tao lap lai hay cong nghé Al

KET LUAN

Nghién ciru mé ta cit ngang ¢& mau 83 bénh nhan c6 ndt phdi nguy
co 4c tinh cao trén phim CLVT ngyec lidu thp trong khoang thoi gian
tir thang 1/2015 dén thang 3/2021, chung t6i ¢ cac két luan sau:

1. Phén loai theo Lung-RADS 2019 va dic diém hinh anh cit 16p
vi tinh ngue lidu thip ciia cac ndt phdi nguy co ac tinh cao:

- Tudi trung binh 62,01 £ 12,96 (20-87). Nhém tudi > 60 chiém cao
nhét véi ty 18 60,2%, ty 1é nam/nir 1a 1,68/1.

Phan logi not phéi:

- Lung-RADS 2019 phan nhém: c6 9,6% nét thuoc Lung-RADS
104A va 90,4% ndt thudéc Lung-RADS 4B,4X.

- Lung-RADS 2019 du bao nguy co ac tinh: ¢c6 72 bénh nhan cé
nguy co ung thu phdi cao > 15% (86,7%) va 11 bénh nhan c6 nguy co
ung thu phoi thap < 15% (13,3%).

Diic diém hinh dnh nét phoi: "

- N6t phdi don doc chiém 67,5%; phan bd chu yéu & phdi phai
(68,7%) va thuy trén (57,8%);

- Céc dic diém hinh thai trong ti€u chi Lung-RADS: co 96,4% 1a
nét dic va 3,6% la not hén hop; n6t > 15mm chiém 95,2%; nét khong
voi hoa (80,7%) va nbt co kiéu voi hoa 4c tinh chiém 15,7%; nbt phdi
c6 m6 md& bén trong chiém 2,4%;

- Céac dic diém hinh anh khac gom 47% céc not c6 dang da glac
49,4% not tron hodc oval; bo nbt ph01 khong déu kiéu tua gai chiém ty
1¢ cao nhit véi 68 1%, Not co cay phe quan bén trong hinh thai ac tinh
chiém 47%; 69 9% nét c6 ngdm thude va 16 ndt co co kéo ranh lién
thily, chiém 19, 3%

2. Gia tri cua cit 10’p vi tinh nguc lidu thip trong chin doan cic
ndt phoi nguy co ac tinh cao

Gid tri chdn dodn cua cac dac diém hinh anh trén CLVT:

- C6 5 dac diém hinh anh c6 ¥ nghia chén dodn not phéi nguy co
ac tinh cao khi phén tich doc 1ap la: Kich thudc nbt phbi > 22mm (Se
80%, Sp 45 5%) Bo khong déu dang tua gai va da cung (Se 92%, Sp
27,3%); N6t voi hoa (Se 10%, Sp 66,7%); Phi dai hach ving (Se 70%,
Sp 60,6%) va Hach nghi ngo (Se 50%, Sp 78,8%), p<0,05.
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- Not ph01 khong v6i hoéa c¢6 nguy co dc tinh cao gap 5,79 1an so
v6i nét co voi hoa (KTC 95%: 1,57-21,43); Not phoi klch thude >
22mm c¢6 nguy co ac tinh cao gap 3,6 lan so voi ndt < 22mm (KTC
95%: 1,22-10,60); Not Lung-RADS 4B co tua gai va ngim thudc co
nguy co 4c tinh cao gap 3,89 1an so voi n6t Lung-RADS 4B khong c6
2 dic diém nay (KTC 95%: 1,39-10,85).

- C6 2 nhom dic diém h1nh anh phdi hop s& c6 gia tri chan doan
not phdi 4 ac tinh, tirc 1a s& chuyén nhom Lung-RADS 4B thanh 4X. Cy
thé, mot nét Lung -RADS 4B khi ¢ thuy trén va c6 voi hoa (Se 2%, Sp
84 9%) hodc ¢6 tua gai va ngam thudc (Se 64%, Sp 66,7%) thi s& tro
thanh nét Lung -RADS 4X vé6i p< 0,05.

Gia tri chin dodn nét phéi nguy co dc tinh cao ciia CLVT nguc
liéu thép ‘theo phén logi Lung-RADS 2019:

- Lung-RADS 2019 phan nhém ndt phoi (Se 98%, Sp 21,2%, PPV
65,3%, NPV 87,5%, d0 chinh xac 67,5%) vdi p< 0,05.

- Lung-RADS 2019 dy bao nguy co ung thu ph01 (Se 96%, Sp
27,3%, PPV 66,7%, NPV 81,8%, d0 chinh xac 68,7%) voi p< 0,05.

- Ngudng nguy co du bao ung thu phoi theo Lung-RADS 2019 la
29,39% (Se 80%, Sp 54,6%, AUC 0,652) voi p<0,05.

KIEN NGHI

Duya trén bing ching vé ket qud nghién clru, ching toi kién nghi:

1. Trlen khai tam soat not ph01 nguy co cao bang cit 16p vi tinh
nguc lidu thap vaap dung thong nhat bang phén loai Lung -RADS 2019
de phan tang nguy co va du bao mirc do 4c tinh ctia cac n6t mo va chan
doan s6m ung thu ph01

2. Dua theo ket qué nghién ctu, chung t6i dé xuét khi chi dinh sinh
thiét, ngoai cac nét Lung-RADS 4B, 4X c6 nguy co ac tinh cao theo Lung-
RADS 2019 thi nén luu y thém céac truong hop: BN ¢6 mot trong cac yéu
t nguy co cao ung thu phdi theo David Ost; nt diic bit ky c6 kich thude
> 22mm hodc not cé du bao nguy co ac tinh > 30%.
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INTRODUCTION

Pulmonary nodules are defined as opacities located in the lung
parenchyma, up to 30mm in size, well-defined and without
surrounding lung parenchyma pathologies, with a malignant rate
ranging from 5 to 69% depending on sample size and research
modalities [67], [85], [117], [133], [156]. According to the “Pan-
Canadian Early Detection of Lung Cancer Study”, the first report about
lung cancer screening by computed tomography had a detection rate
of malignant nodules of around 3.7-5.5% [92]. Prognosis depended on
nodule size when detected and with the 5 year-survival-rate around 15-
18% which can be increased to 70-80% when cancer was early
detected and operated [63], [71], [145].

According to the results of the American National Lung Screening
Trial in the period 2002-2009, the study found that screening
individuals with lung low dose computed tomography (LDCT)
scanning reduced lung cancer mortality by 20.3% compared to chest
X-ray [30], [44], [73]. LDCT also guaranteed imaging quality for
diagnosis when reducing the irradiation exposure more than 50% [38],
[145]. Therefore, since the early 1990s, most of lung cancer screening
studies selected lung LDCT as the screening modality [63], [65], [105],
[145], [156]. The biopsy of lung nodules to determine histological
nature and confirm the diagnosis of lung cancer is very necessary, but
it is an invasive technique and difficult to perform, so computed
tomography has been applied widely to classify and screen high risk
nodules that need biopsy and at the same time, guide the trans parietal
biopsy of these nodules.

The American College of Radiology (ACR) guideline for lung
nodule management (Lung-RADS 2019) is effectively applied over
the world [35], [37], [35]. 57], [60], [90].

In 2020, Vietnam had the first publication on lung cancer screening
by lung LDCT in people over 60 years old with risk factors [3].
However, lung LDCT for screening lung cancer has not been
systematically applied, the management of lung nodules has not been
unified based on a specific classification guideline; Early lung cancer
diagnosis has not been widely applied.

According to the arguments mentioned, we study the subject
"Value of chest low dose computed tomography in the diagnosis of
pulmonary nodules™ with two main objectives:



1. Classification of lung nodules according to Lung-RADS 2019
and characterization of chest low dose computed tomography findings
of high risk malignant nodules.

2. Investigate the value of chest low dose computed tomography in
the diagnosis of high risk nodules.

2. New contributions of the dissertation topic

The thesis has two main contributions: the application of chest Low
Dose Computed Tomography (LDCT) and the updated version Lung
RADS 2019 from American College of Radiology (ACR) in the
diagnosis of pulmonary nodules with high risk of lung cancer.

This study has offered the practical meaning in consider the value
of chest LDCT and Lung RADS 2019 in order to encourage the
screening of high risk nodules and on the other hand, confirm the
scientific meaning of the invidualisation of the guideline.

The research also recommend that it is possible to widely apply the
chest LDCT and Lung-RADS 2019 for screening early lung cancer in
high risk patients.

3. Structure of the dissertation

This dissertation contains 133 pages, including: Introduction with 2
pages, chapter 1 of Literature Review with 35 pages, chapter 2 of
Subjects and Research Methodology with 28 pages, chapter 3 of
Research Results with 32 pages, chapter 4 of Discussion with 33 pages,
Conclusions with 2 pages, Recommendations with 1 page. The
dissertation presents the statistical and visual information with 40 tables,
12 charts, 2 diagrams, and 65 pictures. There are 158 references,
including 10 Vietnamese, 05 French and 143 English ones.



Chapter 1
LITERATURE REVIEW

1.1. OVERVIEW OF PULMONARY NODULES

Lung nodule (LN) were defined as nodular lesions localized in the
lung parenchyma with a diameter of < 30 mm, including solid, mixed,
or ground-glass opacities [15], [67], [70], [73], [80], [ 97].

1.2. METHODS OF DIAGNOSIS OF LUNG NODULES

The context of detection of nodules is very diverse, of which more
than 90% of nodules are detected incidentally [155]. Other detection
settings may be nodules on lung radiographs in routine follow-up of
cancer patients or in preoperative examinations, screening for
metastases from extrapulmonary tumors or in immunocompromised
patients. Routine chest X-ray and chest CT are the two main
techniques in detecting lung nodules ...

Routine chest X-ray

Anterior-posterior (AP) chest radiograph is the most commonly used
imaging test. The majority of nodules were detected by radiographs, the
rate according to foreign authors was 0.09-0.2% [154].

Normally, LN can be detected on chest X-ray when it is 8-10 mm
in size, nodules 5-6 mm in size are more difficult to identify. Chest
radiographs provide useful information including size, contour
characteristics, calcification status, growth rate of LN and can provide
initial assessment of LN [28], [62], [79], [89], [122], [154].

Computed tomography

With outstanding advantages in spatial resolution, structural
resolution, CT scan is recently considered the most sensitive technique
in detecting lung nodules, included in all recommendations on lung
cancer screening applied in the world. In particular, the introduction of
multi-slice CT, which can reduce the irradiation dose by more than
50%, has greatly expanded the indications for screening and
significantly improved the detection rate of malignant pulmonary
nodules [12], [63] ], [98], [154].

In addition to using chest LDCT to screen for nodules, classify and
diagnose nodules, the monitoring of nodules also plays a huge role in
this technique. Follow-up images will be used on the same slice, same
plane to compare and contrast to evaluate the progression of nodules
[28], [35], [38], [60], [69], [111], [123], [132].



1.3. CLASSIFICATION OF PULMONARY NODULES

The American Radiological Society's 2019 Lung-RADS
Classification

In 2011, the National Cancer Institute (NCI) announced the

National Lung Cancer Trial (NLST) program to screen cancer with
chest LDCT which reduced 20.3% in mortality when compared with
chest low-dose CT with radiographic screening [63].

Based on these results, the American Optometric Association
(ACR) attempted to standardize and monitor LNs using available
imaging data. On April 28, 2014, ACR published the LN evaluation
data system on chest LDCT, Lung-RADS version 1.0 [16]

The application of the Lung-RADS classification is widely
practiced worldwide, especially in the United States and Asian
countries. In 2019, the ACR was updated to the Lung-RADS
classification version 1.1 [15], [18].

Prediction of malignancy of nodules

Malignancy risk prediction according to Lung-RADS 2019,
developed by author Tammemagi from the Brocks University formula,
in addition to predicting malignancy risk in percentage, the calculated
results table also displays the content on subgroups of nodules and
management strategies of nodules according to Lung-RADS 2019
[95].

1.4. IRRADIATION AND CHEST LOW-DOSE COMPUTED
TOMOGRAPHY

Irradiation dose

The irradiation dose for one AP chest X-ray is quite low, about
0.02-0.2mSv (miliSievert) and not more than the natural radiation
exposure from radiation of the earth's crust in 3 days. The role of X-ray
radiation as a cancer agent in medical irradiation is a complex one. The
first reported data source involved survivors of the atomic bomb
explosions at Hiroshima and Nagasaki. Mortality from over-irradiation
has been reported to be greater than 0.2 Sv (200 mSv) [154].

Application of dose reduction in chest CT

The lung is an anatomical region where a significant reduction in
radiation dose on CT can be applied, with the criterion of reduced
image quality without loss of diagnostic value. The air in the lungs
absorbs very little X-rays, and even mediastinal fat can have a natural



density when used at low doses. According to two main research as
NLST and NELSON, the mean of effective dose for chest LDCT in
standard patient is 1,2-1,6 mSv [33]. According to NCCN 2018, the
effective dose recommended is 1,5 mSv for average body weight,
which can be increased to maximum of < 3mSv in patients with BMI
< 30kg/m? [145].

In radiology as well as in CT, an important difference in dose levels
exists, ranging from 1 to 10, from lowest dose to highest dose. With
modern CT scanners, a standard chest CT scan, if fully performed,
produces about 7mSv radiation dose, whereas a chest LDCT scan only
produces about 0.5-1mSv [33] ], [145].

Chapter 2
SUBJECTS AND RESEARCH METHODOLOGY

2.1. RESEARCH SUBJECTS

All patients over 18 years old who has clinical visited Hue
University of Medicine and Pharmacy Hospital and Da Nang
Oncology Hospital between January 2015 and March 2021 for any
reason, detected pulmonary nodules size < 30mm on plain chest X-ray
and/or conventional abdomen CT, chest LDCT was performed
according to a uniform procedure and histopathological examination.
2.1.1. The inclusion criteria

Research sample selection

- Lung nodules in the lung parenchyma < 30mm in patients over 18
years of age, at high risk of malignancy

- Had chest LDCT scan and histopathological results.

Criteria for selecting lung nodules at high risk of malignancy

Nodules indicated for histopathology are pulmonary nodules with
high risk of malignancy, including:

- Nodules highly suspected of cancer in the Lung-RADS 4X group:
Solid or part solid nodules > 6mm with suspicious imaging features
(irregular border or enlarged lymph nodes) [15]

- Nodules with high suspicion of cancer in Lung-RADS 4B group:
Solid nodules 15mm or semi-solid nodules with solid parts > 8mm [15]

- Additional group: nodules that do not belong to Lung-RADS 4B,
4X groups but have at least one high risk factor for lung cancer
according to David Ost: Nodule size > 23 mm or irregular border



nodules, or other nodules in patients > 60 years old; have a history of
cancer; smoking > 1 pack/day; current smoking; have been exposed to
pneumoconiosis [104].

2.1.2. The exclusion criteria

- Nodules that have received diagnostic or therapeutic intervention.

- Pneumonia on the same side with nodules interfering image
analysis.

- Generalized calcified nodules on AP chest radiograph or CT.

- There are 5 pulmonary nodules on CT or more (considered as the
basis for diagnosis of lung metastases or inflammatory lesions) [75].

- The patient did not agree to participate in the study.

2.2. RESEARCH METHODOLOGY
2.2.1. Research methodology: Cross - sectional descriptive study
2.2.2. Steps of research process

Step 1: Select patients 18 years of age or older with detected
opacities < 30mm in lung parenchyma on X-ray plan film or other CT,
suitable for research subjects.

Step 2: Take chest LDCT and classify nodules according to Lung-
RADS 20109.

Step 3: Select high-risk LN that meet the study's inclusion criteria,
exclusion criteria, and the study's criteria for high-risk lung cancer
opacities to assign diagnostic histopathology tests.

Step 4: Record histopathological results

Step 5: Collect and analyze research data according to a unified
guestionnaire
2.2.3. Variables

Clinical survey, history and risk factors

Description of the LDCT characteristics of lung nodules

Record images of lung opacities on low-dose computed
tomography of the chest to classify nodules according to Lung-RADS
2019: Location, shape, number of nodules, size, density, border and
margin, nodule characteristics: fat composition, calcification,
cavitation, bronchial tree, pleural retraction, lymph node
enlargement...

Classification of nodules

- Classification of lung nodules according to the Lung-RADS 2019
guidelines of the American Society of Radiology to filter out the group
of high-risk lung nodules, which are Lung-RADS 4B, 4X nodules.



- Additional screening for high-risk malignant lung nodules in the
remaining group by considering high risk factors for lung cancer
according to David Ost, including age, smoking, cancer history, dust
exposured lung, size, and contour of the nodule so as not to miss high-
risk pulmonary nodules.

Record the last histopathological results of nodules
2.2.4. Study methods

Technical parameters of chest LDCT scan in our study

Chest LDCT scan technique according to a reference study of chest
LDCT procedure of the US National Cancer Screening Clinical Trial
(NLST) and NELSON study applied on a group of patients’s weight
in the range of 50-80 kg (BMI < 30 kg/m2) [31], [63], [145]. The
specifications are uniformly installed on 16-slice CT scanners at the
Department of Radiology within the scope of research sampling as
follows:

- Reconstruction mode: 3mm slice thickness, 1.5mm reconstruction
slice thickness, 1.2mm reconstruction interval. Images were analyzed
on workstation (Syngovia) with a reconstructed slice thickness of
0.6mm. Slices were reconstructed with kernel B41s for mediastinal
evaluation, chest wall and kernel B70s for lung parenchymal
examination.

- Specifications: 110 kVp voltage, automatic change of bulb current
according to CareDose 4D software with principles based on body
thickness and X-ray intensity attenuation (reference bulb current,
quality ref. mAs 20), bulb rotation speed 0.6 s/rev, collimation opening
16x1.2 mm, pitch 1.5.

Effective dose < 3mSv, reduced patient irradiation dose by more
than 50% compared with standard dose, with the dose of a standard
chest CT of 7mSv [33]..

- Application of MPR (MultiPlanar Reformation) thin slice
reconstruction and MIP (Maximum Intensity Projection) to analyze
image of opacities. Evaluation on both parenchymal and mediastinal
windows.

- For patients who have been detected opacities on chest CT of
other diseases, low-dose CT chest CT will be performed, focal field of
study (FOV) above and below 5cm the opacities to analyze the
imaging characteristics of the nodules.

- Injection of contrast agent at a dose of 1ml/kg with a concentration
of 300mg lode/ml, injection rate of 3ml/s. Assess the enhancement of



the lesion once during the venous phase of 70-90 seconds [29].

Transthoracic nodule biopsies:

- Indications: Pulmonary nodules with high risk of malignancy.

- Core biopsy of lung opacities under CT guidance for nodules
located within the normal lung parenchyma and core biopsy under
ultrasound guidance for lesions located close to the chest wall [32].
For each lesion, 3-4 tissue core samples were taken, fixed in a sample
bottle containing formalin (formol 10%) and sent to the Department of
Pathology for tissue assessment.

- Sampling technique using 16-18G biopsy needle, with
satisfactory tissue samples for cutting and processing.

2.2.5. Study of opacities on low-dose computed tomography of the
chest

Analytical methods

- Analysis of opacities on chest LDCT images. Identify opacities,
solid nodules, semi-solid nodules and measure the exact size of the
opacities, averaging the long and short axes in the same plane,
reporting with rounding to one decimal place.

- Analysis of image features:

Classification and treatment of lung nodules

Lung-RADS 2019 nodule classification

- For cases with multiple pulmonary nodules, classify Lung-RADS
in patients according to nodules
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2.3. DATA ANALYSIS
Statistical analyses were performed using SPSS 18.0
2.4. ETHICS IN RESEARCH

The research was accepted by the ethics committee of University
of Medicine and Pharmacy, Hue University.



Chapter 3
RESULTS

This cross-sectional study was conducted between 01.2015 and
03.2021. 83 patients who had pulmonary nodule that fully filled the
selection criteria, then received a LDCT scan and had histological are

presented below:

3.1. PATIENT CHARACTERISTICS
3.1.1. Demographic characteristics
Table 3.1. Age of patients

Groups of age divided by Number of Percentage

risk factors patients (n) (%)
<45 5 6.0
45 - 60 28 33.7
> 60 50 60.2
Total 83 100

Mean + Deviation 62.01 £ 12.96
Minimum — Maximum 20— 87

Male
Female

Chart 3.1. Sex distribution of patients (n=83)

(blue: male, orange: female)
Table 3.2. Smoking status of patients

Smoking history n %
No 55 66.3
Smoking Yes 28 33.7
Total 83 100
<30 15 53.6
>30 13 46.4
Pack-year | Total 28 100
Mean % Deviation 32.32 +23.89
Minimum — Maximum 4-100




.3.1.2. Histological results and diagnosis

® Normal tissu, no

suspicious tissue
m Fibrosis, chronic

inflamation
® Tuberculosis

m Adenocarcinoma

m Squanous Cell

Carcinoma
= Small Cell

Carcinoma,
= Sarcomatoid

carcinoma

Chart 3.5. Histological evaluation after biopsy or surgery (n=83)

Adenocarcinoma 34/ Infection 14/ Squamous cell carcinoma 11/
TB 6/ Small cell carcinoma 4/ / no malignant cell 13

¥ Malignant
Benign

Chart 3.6. Groups of ml?gancy and benignity divided by
histological evaluation (yellow: benign, orange: malignant)
Benign 39,8%/ Malignant 60,2%

Table 3.5. T-staging of early detected lung cancer (n=50)

T-stage n %

T1b (UTP >1and <2 cm) 9 18
T1lc (UTP>2cmand <3 cm) 41 82
Total 50 100
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3.1.4. Effective dose

18

b

c

Chart 3.7: CT radiation dose of patients in this study

Chest LDCT non contrast (Ho T S. Effective dose 0,71 mSv)

a.
b. Chest LDCT with contrast (Le T T. Effective dose 1,54 mSv)

c. Chest LDCT for biopsy —guided (Ho S N. Effective dose 0,84 mSv)
3.2. CHEST LOW DOSE COMPUTED TOMOGRAPHY
FINDINGS AND NODULE CLASSIFICATION BY ACR LUNG-

RADS 2019:

3.2.1. Chest LDCT features of lung nodules

Table 3.7. Size, density and lipid-containing component (n=83)

Features n %
> 15 mm 79 95.2
Size <15 mm 4 4.8
TB + DLC 24.27 £ 4.98
Smallest — Largest 11-30
. Part-solid 3 3.6
Density Solid 80 96.4
.. No 81 97.6
Lipid Yes 2 24
Table 3.8. Types of calcification of lung nodules
Features Type Of n %
calcification
No calcification No calcification 67 80.7
Malignant Dispersed 6 7.2
calcification Eccentric 7 8.5
. A Popcorn 1 1.2
Benign calcification Laminated > 54
Total Total 83 100
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Table 3.11. Morphologic features of lung nodules (n=83)

Features Characteristics n %
Triangular 3 3,6
Shape Round/ Oval 41 49,4
Polygonal 39 47
Smooth/Regular 13 15,7
Margin Irregular/spiculated 57 68,7
Irregular/Lobulated 13 15,7
Non 44 53
- . Compr_essing or 79
st | raroving ¢ | v
Amputation 26 31,3
Invasive 7 8,5
No 73 88,0
Cavity Yes (cavity with thick 10 12,0
wall)
Fissure Be pulled 67 80,7
Not be pulled 16 19,3
Necrosis No 66 79,5
component Yes 17 20,5

Table 3.13. Associated signs with lung nodules

Associated sign n % n %
No 27 325 | No 27 325
Lymph Mediastinal 46 55.5
ngde?s) Yes 56 67.5 Cervical / axillary 10 12.0
Total 83 100 | Total 83 100
Suspicious mediastinal/cervical/axillary 32 38.6

Suspicious | lymph node(s)
of Hypertrophy of Adrenal gland 4 4.8
metastasis | Focal lesion in brain 7 8.4
Focal lesion in other organs 10 12.0
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3.2.2.Nodule classification by ACR Lung-RADS 2019

Table 3.14. ACR Lung-RADS classification of lung nodules (n=83

Classification Categories | n | % | Categories n %
Lung-RADS s | 96 1 5 6.0
1.2.34A ' 4A 3 36
4B 11 13.3
Lung-RADS Lung-RADS 25 | 904 64 771
2019 4B. 4X ' 4X
(categories)
83 100
Total 83 | 100 | Total
Lung-RADS High (> 15%) 72 86.7
2019 Low (<15%) 11 13.3
(malignancy
prediction) Total 83 100

3.3. LUNG CANCER DIAGNOSTIC VALUE OF LUNG LDCT
BY ACR LUNG-RADS 2019

Table 3.17. Value of size in diagnosis of lung nodules (n=83)

i Se | Sp | AU o
Features | Cut-off %) | (%) C p Cl 95%
Size 0.63 | 0.03 | 0.524 -
(mm) >22 80.0 | 455 7 1 | 0740

100 =

80

sitivity

Sen:

40 -

20 -

| I

AUC = 0,637
P=0031

0 20

i M N
40 60 80 100

100-Specificity

Chart 3.9. ROC curve shows the value of the size threshold in
diagnosis of lung nodules (n=83)
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Table 3.27. Diagnostic values of significant features (n=83)

Features Se Sp F:f NPV | Accuracy p
Size > 22mm 80.0 | 455 | 69.0 | 60.0 66.3 0.013

Margin (Spiculated

and lobulated) 920 | 27.3 | 65.7 | 69.2 66.3 0.018

Calcification 10.0 | 66.7 | 31.3 | 32.8 325 0.011

Mediastinal/cervical/ax

illary lymph node(s) 70.0 | 60.6 | 729 | 57.1 66.3 0.006

Suspicious lymph

50.0 | 78.8 | 78.1 | 51.0 61.4 0.008
node(s)

Nodule > 15mm and | 26, | 455 | 67.9 | 556 | 639 | 0041
spiculated margin

Nodule > 15mm and

mediastinal lymph | 70.0 | 60.6 | 72.9 | 57.1 66.3 0.006

node(s)

Nodule > 15mm and

suspicious lymph | 50.0 | 78.8 | 78.1 | 51.0 61.4 0.008
node(s)

Nodule > 15mm in
upper lobe and had | 2.0 | 84.9 | 16.7 | 36.4 34.9 0.034*
calcification

Nodule > 15mm in
upper lobe and had 0 818 | O 35.1 0 0.003*
cavity

Nodule > 15mm with
spiculated margin and | 64.0 | 66.7 | 744 | 55.0 65.1 0.006
enhanced

* Fisher exact test
Table 3.28. Multivariate logistic regression analysis of LDCT values

in diagnosis of lung nodules (n=83)

Values OR 95% KTC p
Yes 1
No 5,79 157 | 21,43 | 0,008
Yes 3,60 1,22 | 10,60 | 0,020
No 1
Nodule > 15mm with Yes 3,89 1,39 | 10,85 | 0,009
spiculated margin and No 1
enhancement

Calcification

Nodule size > 22mm
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Table 3.30. Diagnostic values of significant features in group of
Lung-RADS 4B va 4X (n=75)

Image
characteristics Se Sp PPV | NPV Accuracy D
Nodule size 816 | 423 | 727 | 550 68,0 0,026
>22mm
Calcification 82 | 731|364 | 297 307 0,041*
Suspicious lymph | 59 | 731 | 781 | 442 58.7 0,045
node
Nodule > 15mm
with spiculated
ergin o | 653 | 654 | 781 | 500 65,3 0,011
enhancement

* Fisher Exact test

Table 3.31. Diagnostic values of ACR Lung-RADS by categories
and predictive malignancy risk (n=83)

Malignant Benign
Malignancy r cro n % n | % ("S/e) (g/p) PPV | NPV | Accuracy P
gnaney ° LI ) | @) | (@)
High
Lung-RADS | > 48 | 66.7 | 24 | 333
(malignancy | 15% 96.0 | 27.3 | 66.7 | 818 68.7 0.006*
prediction) Low
<15% 2 182 | 9 | 818
High | 49 | 653 | 26 | 347
| (4B.X)
Lung-RADS 980 653 | 875 | 675 | 0.006%
(categories) Low 212
> 1 125 | 7 | 875
4A)

* Fisher Exact test
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Table 3.32. Malignancy risk predictive value of ACR Lung-RADS
1.1 in assessing lung nodules (n=83)

Cut-off | Se Sp o
Author % %) | (%) AUC p Cl1 95%
Lung- 0.540 -
RADS >29.39 | 80.0 | 54.6 | 0.652 | 0.022 0753

100 |-
80—

60 |-

Sensitivity

20

AUC=10,652
P=0,022
P P R —— PR
40 60 80 100
100-Specificity

Chart 3.10. ROC curve shows the malignancy risk predictive value
of ACR Lung-RADS 1.1 in assessing lung nodules (n=83)
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Chapter 4
DISCUSSION
4.1. GENERAL CHARACTERISTICS

In all patients with lung nodule detected at the 2 hospitals, 150
patients had chest LDCT scan that met the criteria for inclusion in the
Lung-RADS classification. When combining with high risk factors for
lung cancer according to David Ost, 83 patients with 83 high risk
nodules identified as benign or malignant nodules were selected for
the study sampling.

Age and gender

Average age of 83 patients was 62.01 + 12.96 years old, the oldest
patient was 87 years old, the youngest one was 20 years old. Up to
60.2% of them were in the age group of 60 and above, which is the
high-risk group for lung cancer.

Regarding the gender distribution of patients with lung opacities,
the percentage of male patients was higher (62.7%) and the
male/female ratio was 1.68/1, p > 0.05. This result is comparable with
most research results in the country and in the world.

The protocol of lung low dose computed tomography applied in
the study

The reference protocols were applied in the National Lung
Screening Trial (NLST) of National Cancer Institute (USA) and the
NELSON study. The latest updated process of NCCN 2018 is quite
similar with an allowable effective dose level up to 3mSv for people
with BMI <30 kg/m2. The above 3 protocols recommend using a
multi-detector CT machine with 16 or more slices, taking in 1 breath
and without contrast injection [33], [63], [145].

In the study, we used the consistent kVp, mAs, other technical
factors and process to obtain an effective dose of < 3mSv for non-
contrast-enhancement lung CT examinations; the radiation dose was
reduced by > 50% compared to the usual dose, which was based on the
Vietnamese body characteristics with an average weight of 50-60kg.
We set the protocol to examine the patients. The average effective dose
for non-contrast chest CT exam, contrast-enhancement CT (with 2
scan times) and CT-guided biopsy procedure of lung nodule (with at
least 3 scan times) were approximately 0.71 mSv, 1.54 mSv and 0.84
mSv, respectively.

We tested the protocol by measuring the signal-to-noise ratio (S/N
ratio) and calculating the effective dose when applying it for the model
(phantom), voluntary patients and healthy volunteers. The image
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quality obtained in 3 circumstances were quite similar while the dose
was reduced by >50%, especially when evaluating pulmonary nodules.
4.2. VALUE OF LUNG LOW-DOSE CT IN DIAGNOSIS OF
HIGH RISK PULMONARY NODULES

4.2.1. Diagnostic values of main CT findings

Density

Most of the lesions were solid nodules, only 3 cases were mixed
nodules while there were no ground glass opacifications. In our study,
the density of nodules had sensitivity of 6% and specificity of 100%
in diagnosing malignant nodules, p>0.05.

In the ELCAP (Early Lung Cancer Action Project) study (2002),
Henschke C.I. et al presented that 81.1% were solid nodules, 12% were
GGO and 6.9% were mixed ones, the malignancy proportion of those
3 nodule types were 7%, 28% and 63%, respectively. According to
Wahidi (2007), partial solid or mixed nodules had a high malignancy
rate of 59-73%, while fully solid ones had a lower malignancy rate of
7-9%.

Size

Our result showed that the threshold of nodule size >15mm
(according to subgroup 4B of Lung-RADS 2019) to divide nodule into
high and low risk groups had Se of 98%, Sp of 9.1% in diagnosis of
lung nodules, p>0.05.

According to the ROC curve analysis, the cut-off size that helped
diagnose malignant lesions was > 22mm. With that value, Se, Sp, PPV,
NPV and accuracy were as follows: 80%, 45.5%, 69%, 60% and
66.3%, respectively, p < 0.05.

This size threshold was close to the value recommended by David
Ost (> 23mm), which was classified as a high risk factor for lung
cancer [104]. This result was consistent with many studies describing
relation between risk of malignancy and nodule diameter. For instance,
Wang KP showed the malignancy rate of the nodule with the size of
10-20mm was 64-82% and Fleischner presented malignancy rate of
80% in nodules >20-30mm [15], [85], [145].

From result of our study, we recommend taking threshold size of
>15mm for early lung cancer screening to increase the sensitivity
(98%) and taking size of >22mm for diagnosis to improve specificity
and accuracy of the technique.
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Calcification

As determined by the study result, 31.3% of the calcified nodules
were malignant; Se and Sp were 10% and 66.7%, respectively, p <
0.05. These values were very low, so this characteristic should not be
used independently in the diagnosis of lung nodules in clinical
practice.

Regarding the calcification in nodules, our result was not similar to
those of domestic and international authors. In Vietnam, there are
many chronic inflammatory lesions with internal calcifications, such
as old pulmonary tuberculosis, lymph nodes of old tuberculosis,
chronic pneumonia, granulomas, hamartomas, etc. Therefore,
assessment of a benign or malignant calcified lesion was somehow
misleading. Moreover, as stated by the literature, there are still
malignant nodules with popcorn-like calcifications, so this feature
should be analyzed very carefully.

Fat in nodule

In our study sample, there were 2 nodules with fat content inside,
accounting for 2.4%, and both were benign, Se and Sp were 100% and
6.1%, respectively, p>0.05.

In the Lung-RADS classification, the presence of intranodular
adipose tissue is an independent factor and is of absolute value when
all other nodular features are reduced to little significance for
classifying nodule as Lung-RADS 1. The nodule is considered
completely benign and recommended for being re-examined after 12
months [15], [88]

Many other authors also reported that fat tissue in lung nodules is
considered a sign of benign nodule with a very high rate [23], [104],
[156].

4.2.2. Values of other characteristics

Some other independent imaging features are also significant in
diagnosing malignant lung nodules, such as: spiculated and
multilobular margin; enlargement of mediastinal, cervical and axillary
lymph nodes; suspected metastatic lymph nodes, p<0.05.

When analyzing the spiculated margin, Snoecks (2018) suggested
that it is necessary to combine with accompanying benign
calcifications, morphology of adjacent lung parenchyma and
contralateral lung apex lesion, which helps to distinguish real
spiculated margin with mimicking images in old TB [120].

The result from analysis of group of criteria including imaging
features combined with a nodule Lung-RADS 4B ( size > 15mm)
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showed that the more imaging features combined in the process, the
more valuable the chest LDCT technique will be in early diagnosis of
lung cancer. Furthermore, this result concretized some imaging
features suspicious of malignant nodules in the group of studied
patients in Vietnam, which can be considered to rank nodules
evaluated as Lung-RADS 3, 4A, 4B to group 4X to avoid missing
malignancy.

Besides, a different and discussion-worthy point of our result is
that groups of combined features including: nodules > 15mm with
malignant bronchogram, even in upper lobes or nodules with
spiculated margin in upper lobes or nodules >15mm in the upper lobes
with spiculated margins did not have diagnostic significance, while
many authors in the world have demonstrated independent diagnostic
value of these suspicious imaging features [23], [107], [120], [148].
Once again, the study result showed that the history of respiratory
diseases in the studied patients greatly affected the diagnosis of lung
nodules on chest LDCT images and careful systematic analysis was
required to minimize false positive cases.

Linear regression analysis showed that non-calcified nodule group
had a 5.79 times higher risk of malignancy than group with
calcification (CI 95 %: 1.57-21.43); group of nodules > 22mm had a
3.6 times higher risk of malignancy than nodules < 22mm (CI 95%:
1.22-10.60) and group of Lung-RADS 4B nodules with spiculated
margin and enhancement had a 3.89 times higher risk of malignancy
than Lung-RADS 4B nodules without these 2 features (C1 95%: 1.39-
10.85). This result is quite valuable because we can determine the
suitable management strategy when facing a lung nodule, without
missing high-risk nodes and unnecessary intervention to low-risk
ones.

Author Nguyen Tien Dung (2020) reported that Se, Sp, PPV and
NPV of chest LDCT applied in lung cancer screening were: 100%;
81.7%; 9.1% and 100%, respectively [3].

According to Jonas (2021), there have been 24 articles referring to
the value of chest LDCT in lung cancer screening. Sensitivity varied
from 59 to 100% as stated in 13 studies and > 80 % in 3 studies.
Specificity ranged from 26.4% to 99.7% in 13 studies and >75% in 3
studies.

4.2.6. Value of classification and diagnosis of lung nodule
according to Lung-RADS 2019

The assessment and classification of lung nodules collected in

2015-2018 period in the study sample has been adjusted when ACR
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updated the Lung-RADS 2014 wversion to Lung-RADS 2019.
However, the re-classification did not affect the analysis or
management strategy, so the whole sample was uniformly classified
into groups using Lung-RADS 2019.

Our study showed that Lung-RADS 2019 classification and Lung-
RADS 2019-based malignancy risk prediction software (Lung
Nodule) had very high sensitivity (96-98%) and low specificity (21.2-
27.3%) in diagnosis of pulmonary nodules, with p < 0.01, but the
classification had higher sensitivity (Se) and negative predictive value
(NPV) than the software. Applying Lung Nodule software included
using many related information of patient and his/her nodule, which
seemed to towards personalizing recommendations.

Lung-RADS classification recommends that threshold risk of
malignancy for Lung-RADS group 4B, 4X is > 15%. In our result Se,
Sp of this value were 78.8% and 12.5%, respectively, p<0.01.
However, the ROC curve analysis (Figure 3.10) showed that the
significant threshold in diagnosis of malignant nodules was 29.39%
with a clearly improved specificity (Se 80%, Sp 54.6%, AUC 0.652,
p<0.05). Therefore, it seems that applying a risk prediction threshold
of > 29.39% or approximately 30% to classify nodules as high risk
ones would reduce intervention in nodules which have a predictive risk
of malignancy from 15% to 29.39%. malignancy risk

AUC value of Lung Nodule software in our study was lower than
the results stated by Mayo Clinic (AUC 0.895), Brock (AUC 0.902),
Veterans Association (AUC 0.735) and Herder PET/CT group (AUC
0.924) [12]. Application of the software to predict the malignancy of
lung nodules has become increasingly popular and effective [13], [39],
[62], [80], [95], [127], [131], [137]. The results of our study also
demonstrated that the prediction of malignancy risk obtained by Lung
Nodule software had similar diagnostic values (sensitivity and
specificity) to applying the Lung-RADS classification, therefore this
software could be widely and conveniently applied.

4.3. LIMITATIONS

- The study did not do the prospective part to follow-up the nodules
and assess their progress as Lung-RADS 2019 recommended

- The study objects were only high-risk lung nodules. We did not
cover all the nodules in the study, neither did we describe the imaging
characteristics of GGO and nodules that did not meet the criteria for
biopsy.
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- The main facilities of study were two 16-slice CT scan machines
and one 128-slice machine at 2 hospitals, thus some modern dose
reduction methods such as repeating reconstruction algorithms or Al
were not applied.

CONCLUSIONS

In a cross-sectional descriptive study with a sample size of 83
patients with high-risk lung nodules on chest LDCT between January
2015 and March 2021, we have the conclusions as bellow:

1. Classification applied Lung-RADS 2019 and imaging findings
of chest LDCT of high risk lung nodules:

- Mean age was 62.01 + 12.96 (20-87). The age group > 60
accounted for the highest rate with the percentage of 60.2%, the
male/female ratio was 1.68/1.

Classifying pulmonary nodules:

- Lung-RADS 2019 classification by categories: 9.6% of nodules
belonged to Lung-RADS 1-4A and 90.4% of nodules were Lung-
RADS 4B,4X.

- Lung-RADS 2019 based on malignancy risk prediction: 72
patients with high risk of lung cancer (> 15%) accounting for 86.7%
and the other 11 patients with a low risk of lung cancer (< 15%)
accounting for 13.3 %.

Image characteristics of nodules:

- Solitary lung nodules accounted for 67.5%; distributed mainly in
the right lung (68.7%) and the upper lobe (57.8%).

- Morphological features referred in the Lung-RADS 2019: 96.4%
solid nodules and 3.6% part solid; 95.2% nodules with size > 15mm;
80.7% non calcified and 15.7% with suspected calcification; adipose
componants: 2.4%;

- Other chest LDCT findings: 47% of nodules were polygonal,
49.4% were round or oval nodules; spiculated nodules accounted for
the highest rate with percentage of 68.7%. Nodules with malignant
bronchogram accounted for 47%; 69.9% of nodules had enhancement
and 16 nodules (accounting for 19.3%) retracted the interlobar sulcus.
2. Value of low-dose chest computed tomography in the diagnosis
of high-risk pulmonary nodules

Diagnostic values of CT imaging features:

- There were 5 significant imaging features dependently suspected
high-risk nodules: Size > 22mm (Se 80%, Sp 45.5%); Irregular margin
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(spiculated and/or multilobular) (Se 92%, Sp 27.3%); Calcified
nodules (Se 10%, Sp 66.7%); enlarged regional lymph node (Se 70%,
Sp 60.6%) and suspected lymph nodes (Se 50%, Sp 78.8%), p<0.05.

- Non calcified nodules had a 5.79 times higher risk of malignancy
than those with calcification (Cl 95%: 1.57-21.43); Nodules with size >
22mm had a 3.6 times higher risk of malignancy than those <22mm (Cl
95%: 1.22-10.60); Lung-RADS 4B nodules with spiculated and
enhancement had a 3.89 times higher risk than Lung-RADS 4B ones
without these two features (Cl 95%: 1.39-10.85).

- There were 2 groups of imaging features that were valuable in
diagnosing malignancy in Lung-RADS 4B nodules, which meant they
would convert a Lung-RADS 4B nodule into 4X. Specifically, when a
Lung-RADS 4B nodule was in upper lobe and had calcification (Se
2%, Sp 84.9%) or had spiculated margin and enhancement (Se 64%,
Sp 66.7%), it would be classified as Lung-RADS 4X, p<0.05.

Value of low-dose chest computed tomography combining with
Lung-RADS 2019 in diagnosis of high-risk lung nodules

- When applying Lung-RADS 2019 classification, Se, Sp, PPV,
NPV and accuracy were as follows: 98%, 21.2%, 65.3%, 87.5%, and
67.5%, with p<0.01.

- When applying Lung-RADS 2019-based malighancy risk
prediction software, Se, Sp, PPV, NPV and accuracy were: 96%,
27.3%, 66.7%, 81.8%, and 68.7 %, with p<0.01

- The threshold risk for predicting lung cancer risk according to
Lung-RADS 2019 was 29.39% (Se 80%, Sp 54.6%, AUC 0.652) with
p<0.05.

RECOMMENDATIONS

Based on evidence from our result,

1. We recommend using chest LDCT scan for high-risk pulmonary
nodules screening and systematically applying Lung-RADS 2019 to
stratify as well as predict the malignancy risk of lung nodules, which could
greatly contribute to early diagnosis of lung cancer.

2. We suggest that when referring a biopsy for a lung nodule,
physicians should take the following circumstances into consideration,
besides the group of Lung-RADS 4B, 4X nodules: Patients with at
least one high risk factor of lung cancer according to David Ost;
nodules with size > 22mm; nodules with predicted malignancy risk >
30%.
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