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Preoperative Prediction of the Expression of CK19 in Hepatocellular Carcinoma by
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Abstract : [ Objective] To investigate the predictive value of preoperative Gd—EOB-DTPA enhanced MRI in the
expression of cytokeratin 19 (CK19) in hepatocellular carcinoma (HCC). [Methods] A total of 102 patients, including
94 male and 8 female, with single HCC confirmed by pathology after operation who underwent preoperative enhanced
MRI were retrospectively analyzed. A total of 25 were CK19—positive HCC and 77 were CK19-negative HCC. Two radiolo-
gists evaluated MR features including tumor size, tumor margin, intratumoral vessels, signal intensity (SI) on arterial
phase (AP) , enhancement pattern , arterial rim enhancement, peritumoral enhancement, internal cystic or necrotic
portion, hemorrhage, intratumoral fat, tumor capsule, vascular invasion, lymph node metastasis, intratumoral septum,
target sign on diffusion weighted imaging (DWI) or hepatobiliary phase (HBP), peritumor hypointensity, SI on ADC, SI
on HBP, T1 relaxation times and T1 reduction rate between pre— and post—contrast enhancement. The associations
between these imaging features and CK19 expression were investigated. [ Results] SI on AP (P = 0.013), arterial rim
enhancement (P = 0.018) , target sign on DWI (P = 0.001) and target sign on HBP (P = 0.005) were significantly asso-

ciated with CK19 expression. Delayed enhanced intratumoral septum (P = 0.042) was associated with CK19 expression
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between HCCs less than 5 ¢m. Target sign on DWI (P = 0.001, OR = 4.875, 95%CI: 1.838~12.927) were independent
significant factors of CK19—positive HCC. [ Conclusion] Preoperative enhanced MRI with Gd—EOB-DTPA is helpful to

predict CK19 expression of HCC.
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Table 1 MRI scan sequence and parameters

Sequence Orientation Category TR/ms TE/ms ~ FOV  Matix  Thickness/mm Band width/(Hz/Px) Reverse angle Fat saturation Breath-hold
T.WI TRA TSE 2000 81  328x350 240x320 5 260 150° No No
T,WI IN/OUT TRA  FLASH 200 22/1.1 328x350 192x256 6 930/977 65° Yes/no Yes
phase

DWI TRA EPL 5100 73 360x288 192x154 5 2 004 / Yes No

Ty mapping TRA  VIBE 337 118 328x350 256x204 3 500 211° No Yes
T WI-FS TRA  VIBE 33 12 328x350 128x256 2 501 13° Yes Yes

Contrast-enhanced

T,WI TRA/COR  VIBE 33 12 328x350 128x256
T, mapping TRA VIBE 337 118 328x350 256X204
T,WI(HBP) TRA/COR  VIBE 33 1.2 328x350 154x256

2 501 13° Yes Yes
3 500 2/11° No Yes
2 501 13° Yes Yes
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AP : arterial phase; PP: portal phase ; DWI: diffusion weighted imaging ; HBP : hepatobiliary phase
El1l Gd-EOB-GTPA 3 MR KRR TEE
Fig.1 Schematic diagram of Gd—EOB-GTPA enhanced MR imaging findings
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40-year—old male, T,WI shows rim—like high signal intensity at tumor margin (A ). On arterial phase (AP) shows the tumor with rim enhance-

ment(B) which on delayed phase (DP) shows delayed enhancement of septal within the tumor(C). Also, on DWI(D) and HBP(E) tumor presented

as target-like appearance. Immunohistochemistry (F) suggests that CK19 presented positive focal lesion (> 5% ). 400x

B2 C19FH%£ HCC Gd-EOB-DTPA %38 MR B & & CK19 /%12 RE AL
Fig.2 Gd-EOB-DTPA enhanced MR images of CK19 positive HCC and pathological immunohistochemistry of CK19

%2 CKI19FRHHCC 1 CK19 Ff 1% HCC 2EH MR & E B A HIHI LR
Table 2 Comparison of quantitative data between CK19 negative and positive HCC

Variables CK19" CK19” 17 P

Size/mm 44(32~71) 44(28~70) -0.280 0.779
ADC value/(x10”°mm?/s ) 0.96+0.26 0.97+0.24 0.083 0.934"
SI(HBP) 133142 142+38 0.993 0.323"
TN 1301(954~1585) 1153(973~1364) -0.943 0.346
T.D 0.38+0.12 0.36+0.14 -0.835 0.406"

Number of size and ADC value are CK19* (25) and CK19™ (77), while number of T\N and T,D are CK19*(24) and CK19 (75). 1) indicates
that ¢ test is adopted. TiN : T, value; TiD: T; reduction rate; SI: signal intensity ; HBP: hepatobiliary phase.
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Table 3 Comparison of qualitative MRI findings between CK19 negative and positive HCCs

Variables CK19" (n=25) CK19 (n=77) Total (n) K" X P

Size 1.000 0.019 0.891
>5 em 10 32 42
<5cm 15 45 60

Signal intensity on arterial phase 0.852(1) / 0.013
High 22 77 99
Low/Iso 3 0 3

Dynamic enhancement pattern 0.662(1) / 0.432
Wash in and wash out 24 76 100
Delayed enhancement 1 1 2
Persistent enhancement 0 0 0
No or slight enhancement 0 0 0

Rim enhancement on arterial phase 0.731(8) 5.645 0.018
Present 9 11 20
Absent 16 66 81

Intratumoral vessels on arterial phase 0.703(14) 0.492 0.483
Present 16 55 58
Absent 9 22 43

Peritumoral enhancement 0.762(12) 0.124 0.724
Present 11 37 48
Absent 14 40 54

Intratumoral septum on portal/delayed phase 0.899(5) 2.842 0.092
Present 19 44 63
Absent 6 33 39

Venous thrombus 1.000 0.067 0.796
Present 2 5 7
Absent 25 72 95

Bile duct involvement 0.928(1) 1.367 0.242
Present 3 4 7
Absent 22 73 95

Lymph node enlargement 1.000 / 0.568"
Present 0 2 2
Absent 25 75 100

Intratumoral cystic or necrotic portion 0.709(15) 0.012 0914
Present 13 41 54
Absent 12 36 48

Intratumoral fat 0.787(7) 1.792 0.181
Present 3 19 22
Absent 22 58 80

Hemorrhage 0.708(12) 0.201 0.654
Present 9 24 33
Absent 16 53 69

Tumor capsule 0.637(23) 0.641 0.726
Complete 3 14 17
Incomplete 12 37 49
Absent 10 26 36

Target sign on DWI 0.777(8) 11.089 0.001
Present 13 14 27
Absent 12 63 75

Peritumor hypointensity on HBP 0.726(14) 0.841 0.359
Present 11 42 53
Absent 14 35 49

Margin 0.832(10) 6.220 0.101
1 0 9 9
| 7 25 32
I 16 42 58
v 2 1 3

Target sign on HBP 0.736(10) 7.887 0.005
Present 12 15 27
Absent 13 62 75

1) Data in parentheses are the number of discordant cases in each variable.
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66—year—old female, T/WI(A) FS showed a round hypointensity lesion (white arrow) , with obvious enhancement (B) on arterial phase (AP).
On portal phase (PP) showed delayed enhanced complete tumor capsule (C). The tumor shows homogeneous hyperintensity on DWI tumor (D) ,
while hypointensity (E) on hepatobiliary phase (HBP ). Immunohistochemistry suggests negative expression of CK19(F). 400x

B3 C19F £ HCC Gd-EOB-DTPA %38 MR B & & CK19 /%I RE AL
Fig.3 Gd-EOB-DTPA enhanced MR images of CK19 negative HCC and pathological immunohistochemistry of CK19
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Table 4 Comparison of intratumoral septum on portal/delayed phase between HCCs less than 5 cm

Variable CK19" (n=15) CK19™ (n=45) Total (n) K" X P
Intratumoral septum 0.894(3) 4.127 0.042
Present 13 26 39
Absent 2 19 21

1)Data in parentheses are the number of discordant cases in each variable.

&5 HCC CK19 RiE &M E 2=/ Logistic [B I3 4 #7

Table 5 Logistic regression analysis of influencing factors of CK19 expression in HCC

95% CI for OR

Variable B Standard Error

P OR

Lower Upper

Target sign on DWI 1.584 0.498

10.137 0.001 4.875 1.838 12.927
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