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Muc tiéu: Nghién ctu gid tri cia cdc théng s6 chuyén héa trén '"F-FDG
PET/CT trong tién luong di cin hach viing & bénh nhan (BN) ung thu phoi khong
té bao nhé (UTPKTBN) giai doan c6 chi dinh phiu thuit. Phwong phdp
nghién ciru: Nghién ctru hdi ctru, md ta cat ngang trén 55 BN UTPKTBN duoc
chup "®F-FDG PET/CT truéc diéu tri dic hiéu tai Bénh vién Quan y 103 tir thang
12/2016 - 01/2024. Dit liéu dugc nhap va phan tich bang phan mém SPSS 26.0.
Két qud: Tudi trung binh ctia nhém nghién ctru 1a 59,0 + 11,6. Ty 1& nam/nir 12
2,67/1. Céc chi s6 thé tich, chi s6 CoV b, CoV 41% cao hon c6 ¥ nghia thong ké
¢ nhém c6 di can hach vung. Dién tich dudi duong cong AUC cua CoV b, CoV
41%, MTV b, MTV 41%, TLG b lan luot 1a 0,830, 0,723, 0,705, 0,690, 0,676.
Phan tich don bién cho thiy cdc yéu td CoV b, CoV 41%, MTV b, MTV 41%,
TLG b ¢6 lién quan dén tinh trang di cin hach. Phan tich da bién thdy cdc yéu td
CoV b, CoV 41%, MTV b c6 ¥ nghia tién luong doc lap di can hach. Két lugn:
Cic chi sb tinh khéng ddng nhat cua khdi u (CoVb, CoV41%) va chi sb thé tich
MTV b c6 y nghia tién lugng doc 1ap tinh trang di can hach & BN UTPKTBN
giai doan c6 chi dinh ph?lu thuat.
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PREDICTIVE VALUE OF METABOLIC PARAMETERS
ON "“F-FDG PET/CT FOR REGIONAL LYMPH NODE METASTASIS
IN SURGICALLY NON-SMALL CELL LUNG CANCER PATIENTS

Abstract

Objectives: To investigate the value of metabolic parameters on '°F-FDG
PET/CT in predicting regional lymph node metastasis in surgically non-small
cell lung cancer (NSCLC) patients. Methods: A retrospective, cross-sectional
descriptive study was conducted on 55 NSCLC patients who underwent '*F-FDG
PET/CT imaging before specific treatment at Military Hospital 103, from
December 2016 to January 2024. Data was processed and analyzed using SPSS
26.0 software. Results: The mean age of the study group was 59.0 + 11.6; the
male/female ratio was 2.67/1. Volume parameters, CoV b, CoV 41% were
significantly higher in the group with lymph node metastasis. The AUC area of
the ROC curve for CoV b, CoV 41%, MTV b, MTV 41%, and TLG b were
0.830, 0.723, 0.705, 0.690, and 0.676, respectively. Univariate analysis showed
that CoV b, CoV 41%, MTV b, MTV 41%, and TLG b were prognostic factors
for lymph node metastasis. Multivariate analysis identified CoV b, CoV41%,
and MTV b as independent prognostic factors for lymph node metastasis.
Conclusion: Tumor heterogeneity (CoV 41%, CoV b) and MTV b were independent
prognostic factors for lymph node metastasis in surgically NSCLC patients.

Keywords: Heterogeneity; Volume parameter; Non-small cell lung cancer;
PET/CT; Lymph node metastasis.

bénh, bao gém ca di can hach ving.
Trong cic nghién clru trude day, gia tri
ctia PET/CT con han ché, do nhay va
do dac hiéu gop 1a 0,67 (95%CI: 0,54 -
0,79), 0,87 (95%CI: 0,82 - 0,91) va
cho thiy d6 nhay thap hon, d6 dic hiéu
O cac quéc gia luu hanh bénh lao [2].
Hon ntra, tinh trang viém man tinh &
phéi, viém hach va bénh Sarcoidosis...
lam ting sy hap thu FDG & cédc hach
bach huyét lanh tinh, mot sd trudng

PAT VAN PE

Ung thu phdi 1a loai ung thu phd
bién thir hai trén thé giéi vé ty 16 mic
va dan dau vé ty 1é tir vong & ca hai
gidi, trong d6 UTPKTBN chiém 80 -
85% s6 trudng hop [1]. Tinh trang di
can hach lam cho BN c¢6 tién lugng
xdu di. "F-FDG PET/CT cung cép
thong tin vé qua trinh chuyén héa cua
khéi u 4c tinh & cap do phan tir, vi vay

c6 do chinh x4c cao va dugc khuyén
cdo str dung dé chan dodn giai doan
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mirc nén xung quanh tir d6 dan dén
khé khin trong chan doan, do d6 can
tiép tuc nghién ciu dé cai thién do
chinh x4c. Ngoai ra, hién tai chua c6
phuong phdp chuan héa dé phan tich
két qua quét PET/CT trong chan dodn
giai doan ung thu phoi. Cac nghién ctru
gan ddy da bdo cdo céc chi sb khéc cua
E.EDG PET/CT nhu téng thé tich
ting chuyén héa, tinh khong dong
nhat,... ¢6 gid tri tién luong tinh trang
di can hach [3, 4, 5]. Vi¢c st dung cac
chi sb dinh lwong cua "F-FDG
PET/CT gitip chan dodn chinh xdc hon
giai doan bénh, dac bi¢t ¢ nhitng BN
c6 kha niang phau thuat. Tuy nhién, &
Viét Nam van d& nay van con khd moi
mé. Vi vay, ching t6i thyuc hién nghién
ciu v6i muc tiéu: Nghién cuu gid tri
ciia cdc thong sé chuyén héa trén '°F-
FDG PET/CT trong tién luong di can
hach vitng 0 BN UTPKTBN giai dogn
co chi dinh phd~u thuat.

POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

Gom 55 BN ung thu phdi duoc chup
PET/CT tai Khoa Y hoc hat nhan,
Bénh vién Quan y 103.

* Tieu chuan Ilwa chon: BN
UTPKTBN dugc chan dodn xédc dinh
bang md bénh hoc, giai doan I - IIIA;
BN chyup '*F-FDG PET/CT truée khi
diéu trj dic hiéu; BN duogc diéu tri
bang phau thuat cit thuy phdi chua

khdi u, sau d6 bo sung bang céc bién
phéap diéu tri dic hiéu; toan trang tot
(PS 0 - 1), khong méc céc bénh 1y suy
tim, suy than ndng; dudong mau < 8,3
mmol/L.

* Tiéu chudn logi trir: Khong thu
thap du dir liéu nghién ctru; BN mic
hai ung thu tr¢ [én.

2. Phwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ctu
ho6i ciru, md ta cat ngang, khong can
thiép vao qua trinh diéu tri cia BN.

* Phuong tién nghién cuu:

Hinh anh PET/CT cua BN duoc
chuyp trén may PET/CT TrueFlight
Select ctia hang Philips, cau hinh gom
hé théng PET va CT 16 lat cat, hé
théng dang dwugc van hanh va xu ly
hinh anh theo phin mém Philips
Extended Brilliace™ Workspace, s
dung thudc phéng xa "F-FDG duoc
san xuit tr mdy gia toc vong
(Cyclotron) tai Bénh vién Trung wong
Quan Doi 108, dang dung dich, thoi
gian ban ra (T%) 1a 110 phit. Dt li¢u
lwu trir duge copy vao hé thong mdy
tram roi phén tich bang phan mém cia
hang bdi 2 bac si y hoc hat nhan co
kinh nghiém phan tich két qua PET/CT
trén 2 nam.

Tién hanh v& ROI 3D d¢ tinh todn
cdc chi s6 cua hinh anh PET/CT tai
khéi u nguyén phdt, ¢ ddy ching toi
ding phuong phdp ngudng cb dinh
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twong ddi véi 2 ngudng: 41% SUVmax
va SUVmax ciia nén xung quanh ton
thuong u nguyén phat.

V61 ROI3D s dung ngudng 41%
SUVmax ton thuong u nguyén phat:
Thu duge SUVmean 41%, MTV (tong
thé tich ting chuyén héa) 41%, TLG
41% (tong lwong duong phan, cong
thac: TLG41% = MTV 41% x
SUVmean 41%), CoV 41% (hé sb bién
thién, cong thuc: CoV 41% = Sd
41%/SUVmean 41%).

V61 ROI3D st dung ngudng SUVmax
nén xung quanh (background) ton
thvong u nguyén phat: Thu dugc
SUVmean b, MTV b, TLG b (cong
thuc: TLG b= MTV b x SUVmean b),
CoV (cong thuc: CoV b = Sd
b/SUVmean b).

* Phan tich va xur Iy s6 liéu: Dit liéu
dugc nhap va phan tich bang phan
mém SPSS 26.0, st dung T-test,
Mann-Whitney U test, dudng cong
ROC d¢ so sdnh cdc chi sb cua
PET/CT va xéc dinh gid tri tién lugng
di cin hach trung that. Phan tich hoi
quy logistic don bién va da bién dé xay
dung mo6 hinh tién lugng. Cic phan
tich déu 1a 2 bén, p < 0,05 duoc coi 1a
c6 ¥ nghia thong ké.

3. Pao dirc nghién ciru

Nghién ctru hoi ciru, khéng 1am anh
huéng dén qué trinh diéu tri cua BN.
Nghién ctru di duoc thong qua Hoi dong
Pao dtrc cua Bénh vién Quan y 103 ma
s6 2030/HPDD ngay 23/6/2023. Nhém
tac gia cam két khong c6 xung dot loi
ich trong nghién ctru.

KET QUA NGHIEN CUU
Qua nghién ctu trén 55 BN UTPKTBN giai doan c6 chi dinh phau thuat,

ching t6i thu dugc két qua nhu sau:

Bang 1. Phan b6 BN theo nhém tudi, gidi tinh.

, 2. Nam gioi Nir gioi
Nhom tuoi
n %0 n %0

<50 9 16,4 5 9,1
50-59 9 16,4 3 55
60 - 69 13 23,6 5 9,1

>70 9 16,4 2 3,6

Tong 40 72,7 15 27,3

Trong 55 BN nghién ciru, chi yéu 12 nam gidi, ty 1é nam/nir 1a 2,67/1. Do tudi
chiém uu thé 1a nhém BN > 50 tudi, trong d6 nhiéu nhat 1a 60 - 69 tudi. Tudi
trung binh cua nhém nghién ctru 1a 59,0 = 11,6.
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Bang 2. So sanh dic diém khoi u nguyén phét véi tinh trang di can hach.

, Di can hach p
Chi so

Khong (n = 20) Co6 (n=35) (T-test)

SUVmax 12,0£5,5 16,5+ 10,5 0,09

SUVpeak 9,5+4,6 13,9+9,3 0,06
SUR 6,2 +2,8 7,5 +£3,6 > 0,05
SUVmean b 7,0+3,2 89+54 > 0,05
SUVmean 41% 7,6 +3.8 9,9 +6,8 > 0,05
MTV b 9,2 (4,0-19,8) 17,3 (10,2 - 43,9) 0,012*

MTV 41% 7,0 (4,0 - 16,7) 14,0 (8,4 - 34,0) 0,02%*
TLG Db 72,7 (19,1 - 146,5) 118,0 (72,1 - 409,8) 0,031*
TLG 41% 50,7 (22,0 - 134,8) 87,4 (57,9 - 342,1) 0,054*
CoV b 25,95 + 4,09 31,23 £ 5,68 < 0,001
CoV 41% 23,04 + 3,34 25,17 + 1,85 0,004

(*Mann-Whitney U test)

Cic chi s6 thé tich MTV b, MTV 41%, TLG b, cdc chi s6 vé tinh khong dong
nhat ciia khéi u CoV b, CoV 41% cao hon c6 y nghia thong k& & BN c¢6 di cin
hach ving, p < 0,05. Chi s6 SUVmax, SUVpeak, TLG 41% c6 xu hudng cao hon
& BN ¢6 di can hach vung véi p lan Iuwot 1a 0,09; 0,06; 0,054.

Bing 3. Gi4 tri chan dodn cua céc chi sd trén PET/CT véi tinh trang di can hach.

Chi sb AUC Cut-off  Pénhay Do dic hiéu p
CoV b 0,830 29,23 70,0 91,4 < 0,001
CoV 41% 0,723 24,36 85,0 60,0 0,006
MTV b 0,705 9,34 90,0 54,3 0,012
MTV 41% 0,690 6,21 90,0 48,6 0,020
TLG b 0,676 82,04 75,0 57,1 0,031
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Chi s6 CoV b ¢6 AUC 1a 0,830
(p < 0,001), 95%CI 1a 0,708 - 0,952,
voi gid tri cut-off 14 29,23 cho d0 nhay
va d0 dic hiéu lan luot 1a 70,0% va
91,4%. Chi s6 CoV 41% c6 AUC 120,723
(p < 0,005), 95%CI 1a 0,585 - 0,861,
véi gid tri cut-off 1a 24,26 cho d nhay
va d6 dac hiéu lan luot 1a 85,0% va
60,0%. Chi s6 MTV b c¢6 AUC la 0,705
(p < 0,005), 95%CI 1a 0,567 - 0,843, v6i

gia tri cut-off 1a 9,34 cho do nhay va do
dic hiéu 1an luot 1a 90,0% va 54,3%.
Chi s6 MTV 41% c6 AUC la 0,690
(p < 0,05), 95%CI 1a 0,548 - 0,832, voi
gia tri cut-off 1a 6,21 cho d§ nhay va
do dac hiéu lan luot 1a 90,0% va
48,6%. Chi s6 TLG b ¢6 AUC 12 0,676
(p < 0,05), 95%CI 1a 0,530 - 0,822, voi
gid tri cut-off 1a 82,04 cho d6 nhay va
d6 dac hiéu lan luot 12 75,0% va 57,1%.

Bang 4. Phan tich hdi quy logistic don bién céc chi s6 tién luong t6i di can hach.

Chi s6 OR 95%CI p
CoV b
24.9 54-1139 < 0,001
(>29,23 so vdi < 29,23)
CoV 41%
7,6 1,9 - 30,6 0,005
(> 24,36 so voi < 24,36)
MTV b
9,5 1,9-474 <0,01
(> 9,34 50 v6i < 9,34)
MTV 41%
8,5 1,7-423 <0,01
(> 6,21 so v6i < 6,21)
TLG b
3,6 1,1-11,9 <0,05
(> 82,04 so voi < 82,04)

Cic chi s6 CoV b, CoV41%, MTV b, MTV 41%, TLG b bién doi ting cao &
BN UTPKTBN c6 di cin hach. Cic chi s6 nay déu c6 OR > 1 v6i 95%CI khong
bao gém 1 va gid tri p < 0,03, cho thdy sy gia ting cua céc chi s6 nay lién quan

mat thiét dén su gia ting nguy co di cin hach. Pic biét, CoV b c¢6 OR cao nhit

(24.,9) trong s6 céc chi s6 dugc nghién ctru.
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Bang 5. Phan tich hdi quy logistic da bién cac chi s tién lugng t6i di cin hach.

Chi s6 OR 95%CI p
CoV b
) 52,7 2,8-1007,1 < 0,01
(>29,23 so voi < 29,23)
CoV 41%
) 208,7 4,7 -9320,0 < 0,01
(> 24,36 so voi < 24,36)
MTV b
. 68,7 1,9 -2392,7 < 0,05
(>9,34 s0 voi < 9,34)
TLGDb
1,7 0,1-44.2 0,75

(> 82,04 so voi < 82,04)

Mo hinh da bién bao gom céc chi s6 CoV b, CoV 41%, MTV b, TLG b c6
R” = 0,8. Phén tich da bién cho thiy cic yéu té CoV b, CoV41%, MTV b 1a céc
yéu t6 doc lap trong tién lugng tinh trang di cin hach.

BAN LUAN

Nghién ctru cua ching toi trén 55
BN UTPKTBN cho thdy da sé6 BN la
nam gidi, voi ty 1€ nam/nlr la 2,67,
chiém uu thé 1a nhém BN > 50 tudi,
trong d6 nhiéu nhat & 60 - 69 tudi;
tudi trung binh ctia nhém nghién ctu
12 59,0 + 11,6. Piéu nay phan anh mot
xu hudéng da dugc ghi nhadn trong
nhiéu nghién ctu trudc ddy: Ung thu
phoi thuong gip ¢ nam gidi nhiéu hon
nit giéi va do tudi trung nién 1a phd
bién nhét.

Nghién ctru cia ching toi chi ra cé
su khic biét c6 y nghia théng ké vé cac
chi s6 thé tich, chi s6 khong dong nhat
¢ nhom c6 di can hach vung cao hon

nhom khong c6 di can hach vung;
khong tim thdy sy khac biét giita hai
nhém vé cdc chi s SUVmax, SUR,
SUVmean, SUVpeak. Két qua cua
chiing tdi ciing twong dong véi két qua
cua Kisoo Pahk va CS, CoV cua ton
thuong u nguyén phat 16n hon & BN c6
di can hach ving, p < 0,00; SUVmax,
MTV va TLG ciling c6 xu hudng cao
hon & BN c6 di cdn hach vung, véi p
lan luot 12 0,1, 0,07 va 0,15 [5]. Trong
nghién ctru cua Ming-li Ouyang va CS,
str dung ngudng 40% SUVmax dé tinh
MTV, TLG, SUVmean, sy khong déng
nhéat vé trao ddi chat (HF) thu duoc
bang cach thyc hién héi quy tuyén tinh
va tim dao ham (dV/dT) cta ham thé
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tich tor 40 - 80% SUVmax. Ho da
chirng minh ¢ trong ca nhom ung thu
biéu md tuyén va ung thu biéu mo vay,
chi s6 MTV, TLG, HF ¢ nhiing BN c¢6
di can hach vung 16n hon nhirng BN ¢6
di can hach vung, p < 0,05; khong tim
thdy su khdc biét ¢ chi s6 SUVmax,
SUVmean [8]. Tuong tu, nghi€én ctu
cia Xuhe Liao va CS (2023) cho thay
BN c6 di cin hach trung that c6
SUVmax, SUVpeak, SUVmean, MTV,
TLG cao hon [3]. Nghién ctu cua
ching toi da chi ra céc chi s6 khong
ddng nhat khéi u, chi sb thé tich c6 tic
dong manh dén tinh trang di can hach.
Phén tich dudng cong ROC cho thiy:
Chi s6 CoV b ¢6 AUC 12 0,830 véi gid
tr1 cut-off 1a 29,23 cho d6 nhay va do
dic hiéu l1an luot 1a 70,0% va 91,4%:;
chi s6 CoV 41% c6 AUC 1a 0,723 voi
gida tri cut-off 1a 24,26 cho d¢ nhay va
do dic hi¢u lan luot 1a 850% va
60,0%; chi s CoV b cho hiéu suét
chan dodn tbt, chi s6 CoV 41% cho
hiéu suit chan dodn trung binh.

Trong phan tich hoi quy don bién,
ching t6i thdy rang CoV b > 29,23 va
CoV 41% > 24,36 c6 lién quan dén
nguy co di cin hach bach huyét, véi
OR lan luot 1a 24,9 (95%CIL: 5,4 -
113,9) va 7,6 (95%CI: 1,9 - 30,6).
Pahk K va CS dong tinh ring CoV ¢6
kh4a nang du dodn tinh trang di can
hach bach huyét, gia tri cut-off tdi wu
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12 41,9 dé CoV phan biét giita nhém di
can va khong di can, véi do nhay va do
ddc hiéu lan luot 1a 65,2% va 88,9%
(AUC: 0,84; p < 0,0001) va hiéu suat
chan dodn cao hon SUVmax (AUC
0,638, p = 0,003), MTV (AUC 0,649,
p = 0,0087) va TLG (AUC 0,618, p =
0,0006) [5]. Su thay d6i trong cic gid
tri cut-off ¢ thé phat sinh tir cach tiép
can cia ching t6i vé viéc khong dp
dung ngudng trong phan tich khoi
luong quan tdm cua khdi u nguyén
phat (VOI), trong khi Pahk K va CS st
dung ngudng 2,5, diéu nay cé thé dan
dén viéc danh gid qua cao MTV [9].

Ching tbi ciing tién hanh nghién
ctru chi s6 SUVmax tai hach bach
huyét dé xdc dinh d6 chinh xéc cta cdc
yéu té nay trong viéc xdc dinh hach di
can. Viéc st dung céc yéu té nay duoc
st dung thuong quy trong thuc hanh
lam sang. Két qua phan tich dudng
cong ROC va chi s6 Youden index,
cho théy AUC cua SUVmax la 0,869,
véi gid tri cut-off 1a 6,5 cho do nhay va
do dac hiu lan luot 1a 72,5% va
96,4%. Thyc té gi tri ndy cao hon rat
nhiéu so v&i ngudng 2,5 dugc sir dung
trong y van tu trudc, khi xem xét
ngudong 4,4, ching t6i thu dugc do
nhay la 82,5% con d¢ dac hiéu Ia
67,3%. Gia tr1 CoV c6 do dac hiéu kha
cao, vi vay rat hiru ich trong phan biét
hach lanh tinh va ac tinh trong nhiing
truong hop nghi ngo cao.
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Trong s céc chi s6 khic cua khéi u
nguyén phit, MTV b, MTV 41%, TLG
b cling c6 gid tri trong chan doan di
can hach, tuy nhi€én hiéu suit cua md
hinh chua duoc cao, AUC < 0,75. Khi
phan tich chi s Youden index, ching
toi thu dugc két qua vé gid trj cut-off,
dd nhay va d6 dac hi€u cua cic
MTV b, MTV 41%, TLG b lan lugt la
9,34mL, 90,0%, 54,3%; 6,21mL, 90,0%,
48,6%; 82,04, 75,0%, 57,1%. Do dac
hiéu cua céc chi s6 nay & muc thap,
nén kha nang phan biét hach lanh tinh
va hach di can khong cao. Ouyang va
CS da thyc hién mot phan tich hdi ctu
trén 215 BN UTPKTBN c6 T1-2NOMO
1am sang va thay rang MTV 1a mét yéu
t6 du bdo doc 1ap vé di can hach bach
huyét 4an & BN ung thu biéu md tuyén
cT1-2NOMO, trong khi yéu t6 khong
d6ng nhat c6 thé 1a yéu t6 du bao manh
nhit cho di cin hach bach huyét an ¢
BN ung thu biéu md vay [8]. Mit
khéc, mot sé nghién ctru [3, 10] da chi
ra rang SUV va TLG ciing 1a nhiing
yéu td du dodn cho di can hach. Zhai X
va CS phdt hién SUVmax cua ton
thuong nguyén phat cao hon déng ké &
nhom c6 di can hach, véi mo6 hinh cua
ho cho thay OR 1a 1,491 [10]. Xuhe
Liao va CS phat hién SUVmax cua
hach bach huyét trung that > 249,
SUVmax khdi u nguyén phét > 4,11,
SUVpeak khéi u nguyén phat > 2,92,

SUVmean khéi u nguyén phat > 2,39,
MTV khdi u nguyén phét > 30,88cm’
va TLG khéi u nguyén phat > 83,53 dé
bi di can hach bach huyét trung that
hon [3].

Ching t6i tién hanh phén tich don
bién céc chi sb tién lugng di can hach,
két qua cic chi s6 CoV b, CoV 41%,
MTV b, MTV 41%, TLG b déu tédc
dong tdi tinh trang di can hach véi OR
lan luot 12 24,9; 7,6; 9,5; 8,5; 3,6; 10,1.
Khi tién hanh phén tich da bién, TLG b
lai mat di tinh tién lugng, trong khi chi
s6 khong dong nhét 13 yéu t6 manh mé
trong ti€én lugng hach di can. Hi¢u sudt
ctia mo hinh R* = 0,8. Viéc két hop cdc
chi s6 khdc nhau va kinh nghiém cta
bac siy hoc hat nhan s€ lam tang tinh
chinh x4c trong thuc hanh phén loai di
can hach trung that & BN UTPKTBN.

KET LUAN

Cic chi sb tinh khong ddng nhat
ctia khdi u (CoVb, CoV41%) va chi sb
thé tich MTV b c6 ¥ nghia tién luong
doc lap tinh trang di can hach ¢ BN
UTPKTBN giai doan c6 chi dinh phiu
thuat.

Loi cam on: Nhom nghién cuu
xin trdn trong cam on cdn bQ nhan
vién Trung tdm Chan do4n hinh anh,
Bénh vién Quan y 103 da gidp ching
to1 hoan thién nghién ctru nay.
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