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MRI Features and Value of the Peritumoral Pseudocapsule
Sign in Local Staging of Renal Cell Carcinoma
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SUMMARY Objective: To describe the MRI features of the peritumoral
pseudocapsule and assess the value of the MRI-Cap classification
for predicting histopathologic pseudocapsule status (i-Cap) and local

pathologic stage in renal cell carcinoma (RCC).

Methods: This retrospective diagnostic-accuracy study included
62 consecutive patients with RCC who underwent surgery at Bach
Mai Hospital between August 2024 and August 2026 and had adequate
preoperative MRI. MRI-Cap was assessed by a reader blinded to
histopathologic findings, pathologic T stage, and surgical results. i-Cap
and pathologic T stage (pT) were determined on surgical specimens; pT
was classified according to the AJCC TNM eighth edition. Agreement
was assessed using observed agreement, unweighted Cohen kappa,
and quadratic-weighted kappa. Associations between MRI-Cap and pT
were tested using the Fisher-Freeman-Halton exact test and Spearman
correlation.

Results: A pseudocapsule was visible in 53/62 tumors (85.5%).
MRI-Cap and i-Cap showed exact agreement in 53/62 cases; unweighted
kappa was 0.777 (95% CI, 0.643-0.911) and quadratic-weighted kappa
was 0.902 (bootstrap 95% CI, 0.818-0.958). MRI-Cap 3 predicted i-Cap
3 with 100.0% sensitivity, 98.1% specificity, and 98.4% accuracy. MRI-
Cap was associated with pT (p < 0.001) and showed a moderate positive
correlation (rs = 0.649; p < 0.001). All eight pT3a tumors were classified
as MRI-Cap 3, and 8/9 MRI-Cap 3 tumors were pT3a.

Conclusion: MRI-Cap 3 may be associated with an increased
likelihood of local invasion and pT3a disease; however, it should be
interpreted alongside direct imaging signs of local extension and other
tumor characteristics.

Keywords: renal cell carcinoma; peritumoral pseudocapsule; MRI-Cap;

i-Cap, pathologic T stage; magnetic resonance imaging.
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I. DAT VAN DE

Ung thw biéu mé té& bao than la khéi u ac tinh thwong
gép nhét ctia nhu mé than & ngudi 16n. Banh gia hinh anh
trwde diéu tri cAn xac dinh dac diém khdi u va mie d6 lan
rong tai ché. Hwéng dan EAU 2026 tiép tuc xem CT da
thi 1a phwong tién chd dao trong chan doan va phan giai
doan, ddng thdi ghi nhan MRI ¢é thé cung cép théng tin
bd sung vé dac diém mo, ngdm thudc, khuéch tan va xam
l&n tinh mach ma khéng st dung birc xa ion héa [1], [2].

Gia vé quanh u la I&p md hinh thanh tai ranh gi&i
u - nhu md, chi yéu do nhu mé than bj chén ép két hop
xo héa va bién ddi vi mach. Trén MR, gia vé thweong bidu
hién nhw mot vién gidm tin hiéu quanh u, rd nhat trén
T2W. Sv lién tuc cta vién nay cé thé goi y khdi u con
khu tri; nguoc lai, gian doan hodc mét lién tuc co thé lién
quan xam nhap qua gia vé. Hé théng MRI-Cap va i-Cap
dwoc dé& xut nham chuan héa danh gia hinh anh va mo
bénh hoc [3], [4], [5].

Tai Viét Nam, di@ liéu dbi chiéu cé hé théng gitra
MRI-Cap, i-Cap va giai doan pT con han ché. Nghién ctru
nay nhdm mé t& dac diém gia vé quanh u trén MRI va
danh gia gia tri ciia MRI-Cap trong dy doan i-Cap va giai
doan bénh hoc tai chd clia RCC.

Il. DOI TUONG, PHUONG PHAP NGHIEN CU'U
1. Thiét ké, dia diém va déi twong nghién ctru

Nghién ctru danh gia dé chinh xac chan doan, thiét
ké héi cru tai Bénh vién Bach Mai tir thang 8/2024 dén
thang 8/2026. Chon mau toan bd lién tiép; 62 bénh nhan
twong ng 62 khéi u dwoc dwa vao phan tich.

Tiéu chuan Iwa chon:

. C6 MRI than truéc phau thuat véi day da
chudi xung va chét lwong cho phép danh gia
ranh gi&i u - nhu mo.

+  Puwoc phau thuat ct than ban phan hoéc toan
phén va c6 mo bénh hoc xac dinh RCC.

«  Co6 du théng tin d& phan loai MRI-Cap, i-Cap
va giai doan pT.

Tiéu chuan loai triv:

«  MRI thiéu chudi xung can thiét, sai quy trinh
ho&c nhiu anh lam han ché danh gia gia vé.

. Thiéu thong tin mé bénh hoc dé phan loai
i-Cap hoac xac dinh pT.

2. Ky thuat cong hwéng twr

MRI dwoc thye hién trén may 1,5 T hoac 3,0 T v&i
coil bung. Céac chudi chinh gdm T2W axial va coronal;
T1W in-phase/opposed-phase; DWI v&i b cao 800-1000
s/mm? va ban dd ADC; T1W xdéa m& dong hoc truvdc va
sau tiém gadobutrol 0,1 mmol/kg & cac thi tly - v, nhu
mo va bai xuat. D day lat cat thwong 3-5 mm déi véi
T1W/T2W va 4-6 mm dbi véi DWI.

3. Bién sé va quy trinh danh gia

Hinh anh dwoc doc lai trén PACS theo phiéu thu
thap thdng nhéat b&i mét bac si chan doan hinh anh cé
trén 10 nam kinh nghiém. MRI-Cap dwgc danh gia trong
didu kién nguoi doc khong biét két qua mé bénh hoc, giai
doan pT va két qua phau thuat. Gia vé dwoc ra soat toan
bd chu vi u trén chudi xung T2W axial va coronal, doi
chiéu cac mat phéng va chudi sau tiém khi can.

+  MRI-Cap 0: khéng quan sat thdy vién gidm tin
hiéu bao quanh u trén chudi xung T2W.

. MRI-Cap 1: vién giam tin hiéu lién tuc, nguyén
ven bao quanh u trén chudi xung T2W.

. MRI-Cap 2: vién gidm tin hiéu gian doan khu
trd nhwng chwa thay mé u lan ré vwot qua bd
gia vé trén chudi xung T2W.

. MRI-Cap 3: vién gidm tin hiéu mat lién tuc kém
mo u hodc thanh phdn mé mém lan rd qua b
gia vo trén chudi xung T2W [4].
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T1 VIBE 3D axial CE T2 HASTE axial

T1 VIBE 3D axial CE

Pseudocapsule type 0: khong thay gia vo

Pseudocapsule type 1: Gia vo lién tuc, 1o
rang = Khong c6 xam lan

T1 VIBE 3D axial CE

T2 HASTE axial

T1VIBE 3D axial CE T2 HASTE axial

Hinh 1. Minh hoa bén mirc MRI-Cap trén céng hwéng tir
(phdéng theo Papalia va céng sw) [5]

i-Cap 1a bién tham chiéu trén mé bénh hoc: i-Cap 0
khéng co gid vo; i-Cap 1 gid vd nguyén ven; i-Cap 2 té
bao u xam nhap mét phan nhwng chwa xuyén qua toan
bd gia vo; i-Cap 3 té bao u xuyén qua gia vé va lan ra md
ngoai gia vd [5]. Két qua moé bénh hoc dwoc doc béi bac
sT giai phau bénh chuyén nganh Than - Tiét niéu co trén
10 ndm kinh nghiém doc lai ving tiép giap u - nhu mé va
phan loai i-Cap ma khéng biét két qua MRI-Cap.

Giai doan pT dwoc xac dinh trén bénh phdm phau
thuat theo AJCC TNM phién ban 8: pT1a, u <4 cm va gioi
han trong than; pT1b, u > 4 cm dén < 7 cm va gi&i han
trong than; pT2a, u > 7 cm dén < 10 cm va gi&i han trong
than; pT3a, u xam I4n tinh mach than hodc cac nhanh,
hé théng bé than, m& xoang than hodc m& quanh than
nhuwng chwa vuot qua can Gerota [8].

4. Phan tich théng ké

Bién dinh lwong dwoc mé ta béng trung binh, do
léch chuén va khodng gia tri; bién dinh tinh béng tan sb
va ty 1& phan tram. M&c dd phu hop gitta MRI-Cap va
i-Cap dwoc danh gia bang ty 1& ddng thuan, Cohen kappa
khéng trong sb va kappa c6 trong sb bac hai. KTC 95%

cla kappa c6 trong s6 dwoc wéc tinh bang bootstrap
20.000 I&n. Gia tri chdn doan cla trng mic MRI-Cap
duwoc tinh theo one-versus-rest véi KTC 95% Wilson.
Fisher-Freeman-Halton exact test va hé s Spearman
dwoc dung dé phan tich méi lién quan gitta MRI-Cap va
pT: p < 0,05 dwoc coi la co y nghia théng ké.

5. Pao dwrc nghién cru

Nghién ctru da dwgc Hoi df‘Jng dao dire nghién ctru
xem xét va phé duyét viéc st dung di¥ liéu hdi ctru, ddng
thoi mién 14y chap thuan ca nhan véi sbé quyét dinh: 66/
BM-HDDD. Thong tin bénh nhan dwgc ma héa va bao mat.

lll. KET QUA
1. Pac diém chung va phan bé MRI-Cap

Tubi trung binh clia 62 bénh nhan la 56,0 + 12,9
tudi (18-77 tudi); nam gidi chiém 62,9%. Buwong kinh u
trung binh 4,08 + 1,48 cm. ccRCC gap & 39 trwdng hop
(62,9%), chrRCC & 18 (29,0%) va pRCC & 5 (8,1%). Gia
vé dwoc quan sat thay & 53/62 trudng hop (85,5%). MRI-
Cap 0, 1, 2 va 3 1an lwot c6 9 (14,5%), 29 (46,8%), 15
(24,2%) va 9 trwdng hop (14,5%).
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Bang 1. Phan b6 MRI-Cap theo tip mé6 bénh hoc

3 e MRI-Cap 0 MRI-Cap 1 MRI-Cap 2 MRI-Cap 3 Téng
Tip moé bénh hoc
n (%) n (%) n (%) n (%) n (%)
ccRCC (n = 39) 2(5,1) 20 (51,3) 12 (30,8) 5(12,8) 39 (100,0)
chrRCC (n = 18) 4 (22,2) 7 (38,9) 3(16,7) 4 (22,2) 18 (100,0)
pRCC (n =5) 3(60,0) 2 (40,0) 0(0,0) 0 (0,0) 5(100,0)
Téng (n = 62) 9 (14,5) 29 (46,8) 15 (24,2) 9 (14,5) 62 (100,0)

Ty Ié duoc tinh theo tirng hang. ccRCC: RCC té bao séng; chrRCC: RCC thé ky mau; pRCC: RCC thé nhu.

sb bac hai 14 0,902 (KTC 95% bootstrap: 0,818-0,958).
Ca 9 trworng hop khong tring khép déu chi léch mot mirc
li&n k&; khdng co sai léch tir hai mlrc tré 1én.

2. Mrc d6 phu hop gitra MRI-Cap va i-Cap

MRI-Cap va i-Cap trung khé&p hoan toan & 53/62
trwong hop (85,5%). Cohen kappa khéng trong sé la
0,777 (KTC 95%: 0,643-0,911; p < 0,001); kappa c6 trong

Bang 2. Déi chiéu phan loai MRI-Cap va i-Cap

i-Cap MRI-Cap 0 MRI-Cap 1 MRI-Cap 2 MRI-Cap 3 Téng
n (%) n (%) n (%) n (%) n (%)
i-Cap 0 (n=15) 5(100,0) 0(0,0) 0(0,0) 0(0,0) 5(100,0)
i-Cap 1 (n = 35) 4 (11,4) 28 (80,0) 3(8,6) 0(0,0) 35 (100,0)
i-Cap 2 (n = 14) 0 (0,0) 1(7,1) 12 (85,7) 1(7,1) 14 (100,0)
i-Cap 3 (n =8) 0(0,0) 0(0,0) 0(0,0) 8 (100,0) 8 (100,0)
Téng 9 29 15 9 62

Ty 16 duoc tinh theo tirng hang. Ty 1é dong thuén: 85,5%; k khéng trong sé = 0,777 (KTC 95%: 0,643-0,911; p <
0,001); k co trong sé bac hai = 0,902 (KTC 95% bootstrap: 0,818-0,958).

tinh 100,0% va d6 chinh xac 98,4%. Do i-Cap 3 chi c6
8 trwong hop, cac wéc lwong can dwoc dién gidi cung
khodng tin cay.

MRI-Cap 3 dy doan i-Cap 3 v&i d0 nhay 100,0%
(KTC 95%: 67,6-100,0), do dac hiéu 98,1% (90,2-99,7),
gia tri dy bao dwong tinh 88,9%, gia tri dw bao am

\\ l v 4§‘

Hinh 2. Béi chiéu phan dé MRI-Cap va i-Cap & bén trwéng hop nghién ctru. (A-B) MRI-Cap 0/i-Cap 0, khéng ghi
nhan gia vé (miii tén dé; ni¥, 54 tubi; ma nghién ctru 2026/07/23/HV117/37); (C—D) MRI-Cap 1/i-Cap 1, gia vé lién tuc
(miii tén xanh; nam, 62 tudi: ma nghién ctru 2026/07/23/HV117/50); (E-F) MRI-Cap 2/i-Cap 2, mé u x4m nhdp mét
phén nhung chua vuot qua gid vé (mii tén vang; nam, 48 tubi; ma nghién ctru 2026/07/23/HV117/48); (G-H) MRI-Cap
3/i-Cap 3, mé u x4m nhép xuyén qua gid vé (mdi tén tim; ni¥, 61 tudi; ma nghién ciru 2026/07/23/HV117/12).
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3. Méi lién quan giira MRI-Cap va giai doan pT MRI-Cap twong quan thuan mdc kha véi pT (rs = 0,649;
p < 0,001). Ca 8 trwdng hop pT3a déu thudc MRI-Cap

Phan bd pT khac biét cé y nghia gitra cac mirc
3; trong 9 trwdng hop MRI-Cap 3, c6 8 pT3ava 1 pT1b.

MRI-Cap (Fisher-Freeman-Halton exact test, p < 0,001).

s pTla wew pTlh  wmew pT2a =em pT3a

v
v

0 20 40 60 80 100
Ty 16 (%)

Hinh 3. Phan bé giai doan pT theo MRI-Cap

Hinh 4. RCC pT3a c6 MRI-Cap 3, nam 50 tudi, ma nghién ctru 2026/07/23/HV117/49.
(A) T1W sau tiém cho thdy lan ra mé& quanh théan; (B) T2W cho thdy mat lién tuc gia vo;
(C-D) bénh phdm dai thé cho thdy khéi u phé vé gid vé va lan ngoai nhu mé than.

IV. BAN LUAN xét tinh th&r bac cta hai thang diém. Th ba, MRI-Cap 3
tap trung & nhém pT3a va cé thé 1a ddu hiéu bd sung lam

Nghién ctu ghi nhan ba két qua chinh. Thi nhét, ] 5
tang muc d6 nghi ngd xam lan tai cho.

gia vé la dau hiéu thwong gap trén MRI (85,5%). Thir hai,
MRI-Cap cé mirc d6 phu hop cao véi i-Cap, dac biét khi Ty lé quan sat thdy gid vé 85,5% gan véi khoang
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90% trén MRI trong nghién ctru ctia Roy va ty 1& 88,3%
trén mo6 bénh hoc trong nghién ctru MDCT cla Toguchi
[3], [6]. Trong mAu hién tai, gia vé dwoc quan sat & 94,9%
ccRCC, 77,8% chrRCC va 40,0% pRCC. Tuy nhién,
pRCC chi cé 5 trwong hop nén khac biét theo tip mé hoc
chi mang tinh tham do va khéng nén suy rong thanh hiéu
nang chan doan riéng cho tirng tip.

Ty 1& dbéng thuan MRI-Cap/i-Cap la 85,5%, twong tw
mirc 86% clia Papalia. Kappa khong trong sé 0,777 cho
thay murc phu hop tét; kappa cé trong sb bac hai 0,902 cao
hon vi ca 9 trwdng hop khéng tring khép déu chi sai léch
mot mire lién ké. Cach trinh bay ddng thdi bang chéo, ty &
ddng thuan va hai hé sb kappa phu hop hon viéc chi bao
cdo cac ty 1é chan doan riéng 1é cho bén murc [4].

MRI-Cap 0 can dwoc dién gidi than trong: 4/9 trwdng
hop MRI-Cap 0 van cé i-Cap 1. Do d6, “khéng quan sat thay
gid v&” khéng ddng nghia “khéng c6 gid vé” trén mé bénh
hoc. Gia vé manh, twong phan thép, hiéu (rng thé tich ban
phan va khac biét mat cat MRI - bénh pham c6 thé giai thich
mot phan cac sai léch. Két qua nay phu hop véi nhan xét
clia lwamoto rang MRI thwéng quy c6 gia tri nhung chwa
phan anh hoan toan tinh trang xam nhap gia vo [7].

Méi lien quan véi pT thé hién rd nhat & MRI-Cap
3: toan bd 8 trwdng hop pT3a thuéc nhém nay, trong
khi khéng ghi nhan pT3a & MRI-Cap 0-2. Theo AJCC 8,
pT3a bao gbm xam l&n tinh mach than ho&c cac nhanh,
hé thdng bé than, mé& xoang hodc m& quanh than nhung
chwa vwot can Gerota [8]. Vi vay, mét lién tuc gia vé trén
dién rong c6 thé phan anh sy pha v& ranh gidi u - nhu
mo, nhung khong thay thé cac ddu hiéu TNM tryc tiép.
Hon nira, chi cé 8 ca pT3a nén KTC clia dd nhay con
rong va két qua can dwoc xac nhan & mau I6n hon.

TAI LIEU THAM KHAO

V& (rng dung, MRI-Cap phti hop nhét véi vai trd chuan
héa mo ta gia vé: co hay khong, lién tuc hay gian doan, vi
tri va pham vi bat thwong. Huwdong dan EAU 2026 va cac
tdng quan hinh anh cap nhat nhdn manh viéc danh gia khéi
u than dya trén nhiéu d&c diém va nhiéu chudi xung; do dé
MRI-Cap nén dwoc dét canh kich thwéce, vi tri, ngadm thubc,
DWI/ADC va cac d4u hiéu xam lan tryc tiép. Xam nhap gia
v6 cling khéng ddng nghia tat yéu véi dién cat dwong tinh,
vi mdt I&p nhu md mdéng ngoai gia vé van cé thé bao dam
dién cat am tinh [1], [2], [9]. Hwéng dan ACR 2022 ciing
nhan manh vai trd cta CT va MRI trong phan giai doan
RCC trwéc diéu tri, dac biét dbi véi xam lan mé xoang, m&
quanh than, hé thc“')ng dai bé than va tinh mach [10].

Nghién ctru cé cac han ché: thiét ké hdi ciru tai mot
trung tdm; c& méau 62 bénh nhan va sb ca pT3a nhé;
protocol MRI chwa hoan toan déng nhét gitva may 1,5 T
va 3,0 T; chi c6 mét ngwdi doc MRI nén chwa danh gia do
tai lap gitra ngudi doc; ddi chiéu khéng gian MRI - bénh
pham chwa dwoc chudn héa ba chiéu; va phan tich MRI-
Cap v6i pT chwa hiéu chinh da bién theo kich thuéc, vi
tri ho&c tip mé hoc. Vi vay, két qua vé pT nén dwoc xem
la phan tich bb sung, tao gia thuyét.

V. KET LUAN

Gia vdé quanh u dwoc quan sat thwong xuyén trén
MRI & bénh nhan RCC. MRI-Cap cho mirc d6 phu hop
cao vdi i-Cap trén md bénh hoc. MRI-Cap 3 14 d4u hiéu
goi y tdng nguy co' xam lan tai chd va pT3a, c6 thé bd
sung cho danh gia trudc phau thuat nhung khong thay
thé cac dau hiéu TNM tryc tiép. Can nghién ctu tién ctru,
da trung tam, c6 nhiéu ngudi doc va c& mau Ién hon dé
xac nhan gia tri doc lap cla dau hiéu nay.
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TOM TAT
Muc tiéu: M6 ta dic diém gia vo quanh u trén cong huong tir (MRI) va danh gia gia tri ciia phan loai MRI-Cap trong du doan

tinh trang gia vo trén md bénh hoc (i-Cap) va giai doan bénh hoc tai chd cia ung thu biéu mé té bao than (RCC).

Doi twgng va phwrong phap: Nghién ciru danh gid do chinh xac chan doan véi thiét ké hoi ciru trén 62 bénh nhan RCC dugc
phiu thudt tai Bénh vién Bach Mai tir thang 8/2024 dén thang 8/2026 va c6 MRI truéc md da chit lvong. MRI-Cap duoc danh gia
trong didu kién nguoi doc khong biét két qua mé bénh hoc, giai doan pT va két qua phiu thuat. i-Cap va giai doan pT dugc xéac
dinh trén bénh pham phau thuat; pT phan loai theo ATCC TNM phién ban 8. Mitrc d6 phu hop dugc danh gia bang ty 1¢ dong thuan,
Cohen kappa khong trong s6 va kappa c6 trong s6 bac hai. Méi lién quan giira MRI-Cap va pT dugc danh gia bang kiém dinh chinh

xac Fisher-Freeman-Halton va hé so Spearman.

Két qua: Gia vo duoc quan sat thiy ¢ 53/62 trudng hop (85,5%). MRI-Cap va i-Cap tring khép hoan toan & 53/62 truong
hop; kappa khéng trong s6 13 0,777 (KTC 95%: 0,643-0,911) va kappa c6 trong s6 béc hai 1a 0,902 (KTC 95% bootstrap: 0,818-
0,958). MRI-Cap 3 du doan i-Cap 3 v6i d9 nhay 100,0%, dd dac hiéu 98,1% va do chinh xéac 98,4%. MRI-Cap lién quan c6 y nghia
v6i pT (p < 0,001) va twong quan thuan mirc khé (r. = 0,649; p < 0,001). Ca 8 truong hop pT3a déu thuéc MRI-Cap 3; 8/9 truong
hop MRI-Cap 3 1a pT3a.

Két luan: MRI-Cap c¢6 mirc do phii hgp cao voi i-Cap. MRI-Cap 3 1a du hi¢u goi ¥ ting nguy co xam lan tai chd va pT3a,

nhung can dugce dién giai cung cac dAu hiéu TNM tryuc tiép va cac dic diém hinh anh khac.

Tir khéa: ung thu biéu mé té bao than; gia vé quanh u; MRI-Cap; i-Cap; giai doan pT: céng hirong ti.
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