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The Morphologic Features and Accuracy of Preoperative T-Staging

. 1
in Resected Gallbladder Cancers
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Purpose: To assess the morphological features and the accuracy of T staging imag- Index terms

es in surgically- proven gallbladder cancers, retrospectively. Gallbladder Cancer
Materials and Methods: Images of 59 surgically-proven gallbladder cancers were T-Stage

reviewed. Morphologic features, shape, size of tumors and the presence of stones or CT

sludge within the images were evaluated and correlated with surgicopathologic MRI

findings. Accuracy

Results: Polypoid masses were shown in 49 cases (83%). The sizes of tumors were
well correlated with surgicopathologic T-stage. With ROC evaluation, the size cutoff

point to differentiate the < T1 versus > T2 lesions was 2.4 cm. Stones or sludge were L‘\mivetlﬁegember 19, 2011;

. 0 i - . e _ ccepted February 17,2012
found in 25 cgs.e.s.(42 Jo). The positive predlctll\./e vaIu;, negat!ve predictive value, sen Corresponding author: Chang Hae Suh, MD
sitivities, specificities, and accuracy of the ability to differentiate the < T1 versus > T2 Department of Radiology, Inha University Hospital, Inha
lesions were 75%, 86%, 46%, 96%, 85% and those of the ability to differentiate < T2 University School of Medicine, 7-206 Sinheung-dong

versus > T3 lesions were 89%, 490%, 450, 90%, and 610, respectively. %;‘g38'2{2%%[8_2;2;0%1’025?;11'_232)6_32'7 .

Conclusion: Image analysis showed that polypoid mass and wall thickening were E-mail: suhchae@inha.ackr
major findings. With this in mind, polypoid mass shows the possibility of gallblad-
der cancer originating from adenoma, even if the size is larger than 2 or 2.4 cm, the
surgicopathologic stage could be low. Moreover, the accuracy of image based T
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stage on pericholecystic infiltration and wall thickening was low. Copyrights © 2012 The Korean Society of Radiology
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WA 22 H(endoscopic ultrasonography), YRR
= (PET-CT)OIH(Table 1). B2Ix2] 4242

Z(carcinoma in situ) 19, A19<&(adenocarcinoma) 48°,
AR AR (papillary adenocarcinoma) 501, A1HFA QL

o
=l

I

(adenosquamous carcinoma) 19, HFAZE 435 (squamous

carcinoma) 19, 9&4 U=(anaplastic carcinoma) 19T
(Table 2). 4HULE 191= B71 0, AYE 480 5 2601
(55%)+= 7] 1, NHL 2290(45%)+= 7] 1, IVHoH, L}
HA] ARl AHFAE LS, HBAIEL LS, d8 A=
D= 7L, IVEEH(Tables 2, 3)(11, 12).

[} (e}
(polypoid mass, 29), B'd A7t SLo= Al i
AE (3%, mass replacing gallbladder) 22 ZA| Ue11(1,
13-16), BH|SF2 ThA] =4 BHIE Y (focal wall thicken-

Table 1. Preoperative Diagnostic Image Examinations of 59 Resected
Gallbladder Cancers

Image Examinations Number %
US only 15 (4%) 254
EUS only 2(29 34
CTonly 19 (1%) 322
US +CT 13 220
EUS + CT 2 34
US + EUS + CT 1 1.7
US + MR 1 17
CT+ MR 3 5.1
US + CT + MR 2 34
CT + PET 1 17

Note.—*Cancer originated from adenoma.

CT = computed tomography, EUS = endoscopic ultrasonography, MR =
magnetic resonance, PET = positron emission tomography, US = ultraso-
nography
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Table 2. Surgicopathologic Stages, Pathology, and Image Features of 59 Resected Gallbladder Cancers

L]

Total

Type 2-2  Type 2-3
Polypoid Outgrowth

Image Features
Type 1-2  Type 2-1

Diffuse

Type 1-1

Type O

Pathology

Stage

Polypoid

Carcinoma Adenoca Papillary Adenosq Squamous Anaplastic Tumor Not Focal Wall

TNM
TisNOMO

Stage

1 (2%)
13 (22%)
17 (29%)

1(1

0

729
449

1

729
5(4%

14

T1aNOMO
T16NOMO
T2NOMO
T2NTMO
T3NOMO
T3NTMO
T4NOMO
T3NOM1
TINTM1

5
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22 (37%)

6 (10%)

1
1
17 (29%) 7 (12%)

25 (42%)

1
1 (20%0) 1 (2%) 3 (5%) 6 (10%) 1 (2%)

1
2
5 (8%) 3 (5%)

48 (81%)

1 (2%)
Note.—*Cancer originated from adenoma.
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Table 3. Pathology and Surgicopathologic Stages of Resected 59 Gallbladder Cancers

Staging
0 | I i IVA IVB
Pathology - Total
TisNOMO T1aNOMO T1bNOMO T2NOMO T2N1MO T3NOMO T3N1MO T4NOMO T3NOM1 T3N1M1
Carcinoma in situ 17 1
Adenocarcinoma 7 (2% 5 (4% 14 6 5 1 2 48
Papillary adenoca 1 3 1
Adenosquamous ca 1 2 3
Squamous cell ca 1 1
Anaplastic ca 1
Total 1 8 5 17 9 5 2 2 2 59
Note.—*Cancer originated from adenoma.
Table 4. Pathology and Image Features of 59 Resected Gallbladder Cancers
Image Features
1. Wall Thickening 2. Polypoid Mass
Tumor Not - _
Pathology Visualizeg 1-1-Focal Wall 1-2.Diffuse  2-1.Poly-  2-2. Polypoid Mass  2-3. Outgrowth Mass  Total
Thickening Wall Thickening poid Mass  with Wall Thickening with Wall Thickening
Carcinoma in situ 1(19 1
Adenocarcinoma 2 6 1 21 (6% 14 4 48
Papillary adenoca 3 2 5
Adenosquamous ca 1 2 3
Squamous cell ca 1 1
Anaplastic ca 1 1
Total 3 6 1 25 17 7 59
Note.—*Cancer originated from adenoma.
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H) ZATSIIH, BERE TA, TS A7 W AS5 (adeno-
myomatosis) 5.0 & ©I5) QF tHHE 2FATIA] Zot A= Tx
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734 599 - 3901(5%)°llA] S WAHA] S-otH (0
F), =4 HETH (1-19) 69(10%) (Figs. 1, 2), DJ9HA By]

(e}
2F(1-29) 191(2%) (Fig. 3)Ao0, Hul¥ Gi= ZYHSTY
Ie: H} Z2JA]=0F

O v = 4do

-+ 50
(2-29) 17°1(29%) (Fig. 5), BlB|e7} FUHE g 9] E7%
TYH(©2-3%) 79(12%) (Fig. 6), 28/4EYFel 499
(83%)5 APAotet. ©d A7 Sofo= Al Sl
(3%, mass replacing gallbladder)-2 i)
o] Hox] QkotH 30= B e 7 2GUFHARE A

F(2-19) 2590(42%)(Fig. 4), &l
2

Fig. 3. 66-year-old woman with pathologic stage T2. Coronal CT scan
shows diffuse irreqular wall thickening of gallbladder (type 1-2) and
gallstone. There is no infiltrative lesion in pericholecystic space.

Fig. 1. 55-year-old woman with pathologic stage T1b. Ultrasonogram
shows focal thickening (arrow) of gallbladder (type 1-1). There is no
abnormal lesion in pericholecystic space.

B

Fig. 4. 66-year-old woman with pathologic stage T1a.
A. Axial CT scan shows well enhancing polypoid mass (arrow) pro-
truding into the lumen without wall thickening (type 2-1).

- § B. PET-CT image shows polypoid lesion (arrow) with intermediate FDG
Fig. 2. 46-year-old man with pathologic stage T2. Axial CT scan dem-  uptake (the maximum SUV, 0.83).
onstrates focal smooth wall thickening with enhancement of gallolad- ~ Note.—FDG = fluorodeoxyglucose, PET-CT = positron emission to-
der fundus (type 1-1). There is no pericholecystic invasion. mography-CT, SUV = standardized uptake value
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Fig. 5. 71-year-old man with pathologic stage T2.
A. Ultrasonogram shows polypoid lesion with adjacent focal wall
thickening (arrow) of gallbladder (type 2-2).

B. Coronal CT image shows well-enhancing polypoid mass (white ar-

row) and focal wall thickening around polypoid mass (black arrows).

shows focal invasion (arrow) of polypoid gallbladder cancer (type 2-3)
into adjacent liver parenchyma.
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ZYZSY 191929, T2 19, T3 2%FHT2NOMO,
T3NOMO, T3NIMO).

31ofolA gdd HITE FHISIG=E, =4 HHle(1-1
@) 2915 ALlskr 25 B7] 11(T2) oVgelSEkFig. 7).
HI S-S FUoHA] 2 2945 YE(2-19)2 5 2500%
g o] F 12017k ¥7] 0(Tis), I(T1OIYL, ©] F 7= AT
(adenoma)©llA] Afepd gigtololnt, & 284S YE &
ToA A7 gk TolRA] B §7] 0, 191 28T YR
(2-19)°IAtH(Fig. 8).
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Fig. 7. 58-year-old man with pathologic stage T2. On CT images, the
lesion was overstaged as T3. Axial CT scan shows focal wall thickening
with pericholecystic fat infiltration and vessel involvement (white ar-
row) in the gallbladder fundus.

'y L2 ) J

e .

/ : B
Fig. 8. 68-year-old man with pathologic stage T1a. Axial CT scan
shows irregular polypoid mass in gallbladder. There is no wall thicken-
ing around polypoid lesion. On pathologic findings, 0.5 cm sized well-
differentiated adenocarcinoma was incidentally coexisted with 3 cm
sized papillary adenoma.
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FHO| 37| & H7IE sk At 71 Z71(cutoff point)= 2.4
A 8900 & E2HAHETLB(©2F) 4900191 2715 S5 em Pl = 80% A (Table 6).

TH(Table 5). 499 5 2791(55%)7F 3 cm O|FHO|Tt, A1Z0]|

A A7 EGd 79 S 50 3 cm OBFRLL 20= 3~4 cm BHAM EE BHE RH7| St

F=dl o] 2915 ALt §71 0, 19 BE 2YAATIE 3 A 599 5 25901(42%) 01 G4 T= HF AAZIZF QL

cmBCh 2Rttt ¥HHol I 7|7} | em DR AL A o7t ¥ ow, §7] 0, I, MoA% 32%.

71 0 = 101910, 4 cm oV W= A o7 ¥ 11 oV
olgitt. ROl ZIPt 245 5 T WP 2ol P T B4l AL, A4
2 BT} receiver operating characteristic curve (ROC  28.6%, 234593 (2% Y e

curve) 5 2ARH AWt EY/GTYE WO B T1F T2 ©f  AA7|E F9H6t i (Table 8)

Table 5. Size and Surgicopathologic Stages of 49 Polypoid Mass with or without Wall Thickening Type Cancers

W7 11, VA, IVBOA=

57% & oIt (Table 7). wRO] TER| ¢iokd 30= 2
FL oo ¥He|ed(13)Y o=

LI o

o od

40%°MIA A =

Stage Size (cm) Average
Stage TNM <1 12em  2-3em 3-4cm 4-5cm 5-6em 6-7cm  7-8.cm (cm)
0 TisNOMO 1 06
| T1aNOMO 1 3 2(19 1 1.85
T1bNOMO 1 1" 17 1
Il T2NOMO 5 3 3 2 3.37
Il T2N1MO 3 3 1 459
T3NOMO 1 1 1 1 2
T3NTMO 1 1 2 1 1
IVA TANOMO 1 1 55
VB T3NOM1 2 35
T3NTM1 1
3 1 13 1 2 4 5
Note.—*Cancer originated from adenoma.
Table 6. Optimal Size Cutoff for Diagnosing T1 Stage
Size T Stage PPV NPV SEN SPE ACC
T Others
Under 2.4 cm 10 8
Over 2.4 em 5 29 0.56 0.94 0.83 0.78 0.80
. T Stage
Size T1+12 Others PPV NPV SEN SPE ACC
Under 3 cm 22 6
Over 3 em 10 1 0.79 0.52 0.69 0.65 0.67
Note.—ACC = accuracy, NPV = negative predictive value, PPV = positive predictive value, SEN = sensitivity, SPE = specificity
Table 7. Stone or Sludge and Surgicopathologic Stages of 59 Resected Gallbladder Cancers
Staging
0 | I 1l} IVA IVB
TisNOMO T1aNOMO T1bNOMO T2NOMO T2N1MO T3NOMO T3N1MO T4NOMO T3NOM1 T3N1M1
Stone 1™ 1 2(29 4 2 3 2 1 1 1 18 (30%)
Sludge 1 1 3 1 1 7 (12%)
None 629 3(29 12 3 5 3 1 1 34 (580%)
Total 1 8 5 17 8 8 6 2 2 2
Stone or 100% 31% 29% 50% 67% 42%
sludge

Note.—*Cancer originated from adenoma.
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Table 8. Stone or Sludge and Image Features of Resected 59 Gallbladder Cancers

1. Wall Thickening

2. Polypoid Mass

T Not
\;‘ig:glize(:i 1-1. Focal Wall  1-2. Diffuse Wall ~ 2-1. Polypoid 2-2. Polypoid Mass ~ 2-3. Outgrowth Mass
Thickening Thickening Mass with Wall Thickening  with Wall Thickening
Stone 3 1 1 6 4 3
Sludge 2 4 1
None 5 17 9 3
Total 3 6 1 25 17 7
Stone or sludge 100% 28.6% 40%
Table 9. Accuracy of Image T Stages of 59 Resected Gallbladder Cancers: Comparison with Surgicopathologic T Stages
Surgicopathologic T Stage
| TSt
mage 1 Stage Tis T T2 T3 T4 total
X 1 2 3
1K 17 6 (29 1 0 8
T2 5(3% 5 1 n
T3 2(1%) 17 n 1 31
T4 1 4 1 6
Total 1 13 25 18 2 59
Note.—*Cancer originated from adenoma.
Table 10. Accuracy of Image T Stages of 59 Resected Gallbladder Cancers: Comparison with Surgicopathologic T Stages
Surgi thologic T St
uroreopaivlogc " >mage PPV NPV SEN SPE ACC
T Others
T1 6 2
Image T stage 0.75 0.86 0.46 096 0.85
Others 7 44
Surgi thologic T St
urgicopathologic * Stage PPV NPV SEN SPE ACC
T +T2 Others
T1+T12 17 2
Image T stage 0.89 0.48 0.45 090 0.61
Others 21 19

Note.—ACC = accuracy, NPV = negative predictive value, PPV = positive predictive value, SEN = sensitivity, SPE = specificity

=

M T 715 Fhsthl e & 1
A= Tables 9, 103 2t A ZHOA T1
i FPNEE, S5, U=, 5ol 4
= 75%, 86%, 46%, 96%, 85%H 2B, T2 olsket T3
opgel 7] el tisliAls 89%. 48%. 45%. 90%. 61%

Lt Y oA e sk 23l o= T2 190, T3
20014t
it

1988 Yamaguchi®?} Enjoji (1)2] H1of OJ5HH T1, T2
#7151 44801 100%, 86%°11, u} gho g WA A
291 T32F T4 7= 0~33%%ict. 1980tholl= 2o
ol XE 7oA ARG ol 54 X wE
Sh= 18] 10~30%0 27 (2-4), 1995 Pradeep 5

submit.radiology.or.kr  CHPIE/S2ISIRIX]| 2012;66(4):353-362

(17)] Ba1oj oJ5kH TNM §7] 1119] FAIEAIZR 21.87H
4, TNM 7] V= 3 5702 o5} Lt
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