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IMP3 Expression of the Cholangiocarcinoma in Cytology
Specimen and lfs Diagnostic Value

Jung Wook Yang - Jong Sil Lee - Dong Chul Kim - Dae Hyun Song
Gyung Hyuck Ko - Jeong-Hee Lee

Department of Pathology, Gyeongsang National University School of Medicine, Jinju, Korea

Background : Pathologists occasionally have difficulty in distinguishing cholangiocarcinoma
from benign reactive cells on the biliary cytology. We estimated the diagnostic value of insulin-
like growth factor Il mRNA binding protein 3 (IMP3) on biliary cytology specimens. Methods :
We selected 40 patients who had undergone a biliary cytology examination and whose diag-
noses were confirmed by biopsy. The IMP3 expression was evaluated by immunohistochemi-
cal staining in both the tissue and the cytology specimens. Their histologic diagnoses were
cholangiocarcinoma (n = 34), high grade dysplasia (n = 2), low grade dysplasia (n = 1) and
non-biliary tumor or no tumor (n = 3). Results : On the histology, all the cases of cholangio-
carcinoma or high grade dysplasia were positive for IMP3 (36/36). The low grade dysplasia
or the normal bile ducts in the other 4 cases were negative for IMP3 (0/4). Of the 36 cases
diagnosed as cholangiocarcinoma or high grade dysplasia histologically, 29 cases were posi-
tive for IMP3 on the cytology (29/36; sensitivity, 80.6%). Of the 4 cases without cholangiocar-
cinoma or high grade dysplasia, 1 case was weakly positive for IMP3 on the cytology. The
histologic diagnosis of this case was hepatocellular carcinoma. Except for this hepatocellular
carcinoma case, the specificity of IMP3 on the cytology was 100%. Conclusions : IMP3 is a
useful diagnostic marker for cholangiocarcinoma on cytology.

Key Words : IMP-3 protein, human; Cholangiocarcinoma; Cytology
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Table 1. Comparison of the IMP3 expression on the cytology and on the histology specimens

No. Age Sex Site Cytologic diagnosis IMP3 (cell) Histologic diagnosis IMP3 (tissue)  Bx method
EHD and GB
1 71 M CBD Adenocarcinoma Strong Adenocarcinoma, W/D Strong EBx
2 58 F AOF Adenocarcinoma Strong Adenocarcinoma, W/D Moderate EBx
3 76 F EHD Adenocarcinoma Moderate Adenocarcinoma, W/D Strong EBx
4 74 F CBD Adenocarcinoma Moderate Adenocarcinoma, W/D Moderate PPPD
5 48 M CBD Adenocarcinoma Moderate Adenocarcinoma, W/D Moderate EBx
6 67 F CBD Adenocarcinoma Moderate Adenocarcinoma, W/D Strong PPPD
7 56 M CBD Adenocarcinoma Weak Adenocarcinoma, P/D Moderate EBx
8 75 M CBD Adenocarcinoma Weak Adenocarcinoma, P/D Strong EBx
9 66 M CBD Adenocarcinoma Negative Adenocarcinoma, P/D Strong EBx
10 41 F CBD Suspicious malignancy Strong Adenocarcinoma, P/D Strong EBx
11 83 F CBD Suspicious malignancy Strong Adenocarcinoma, M/D Strong PPPD
12 67 M CBD Suspicious malignancy Strong Adenocarcinoma, W/D Strong PPPD
13 74 M CBD Suspicious malignancy Strong Adenocarcinoma, W/D Moderate EBx
14 67 M CBD Suspicious malignancy Strong Adenocarcinoma, W/D Moderate Resection
15 64 F AOF Suspicious malignancy Strong Adenocarcinoma, P/D Strong EBx
16 83 F GB Suspicious malignancy Strong Adenocarcinoma, M/D Strong Resection
17 78 M CBD Suspicious malignancy Moderate Adenocarcinoma, P/D Strong Bx via PTBD
18 69 F CBD Suspicious malignancy Moderate Adenocarcinoma, P/D Moderate EBx
19 68 M CBD Suspicious malignancy Moderate Adenocarcinoma, M/D Moderate EBx
20 88 F CBD Suspicious malignancy Moderate Adenocarcinoma, W/D Strong EBx
21 74 M CBD Suspicious malignancy Weak Adenocarcinoma, P/D Strong Bx via PTBD
22 73 M AOF Suspicious malignancy Weak Adenocarcinoma, M/D Moderate EBx
23 61 M Cystic duct (GB) Suspicious malignancy Weak Adenocarcinoma, W/D Moderate Resection
24 70 F CBD Suspicious malignancy Negative Adenocarcinoma, M/D Moderate EBx
25 64 M GB Suspicious malignancy Negative Adenocarcinoma, P/D Strong Resection
26 65 F CBD Favor reactive Moderate Adenocarcinoma, M/D Moderate PPPD
IHD
27 50 M Liver (IHD) Suspicious malignancy Strong Adenocarcinoma, P/D Strong NBx
28 63 M Liver (IHD) Suspicious malignancy Strong Adenocarcinoma, M/D Strong NBx
29 74 M Liver (IHD) Suspicious malignancy Strong Adenocarcinoma, W/D Weak NBx
30 63 M Liver (IHD) Suspicious malignancy Strong Adenocarcinoma, W/D Strong EBx
31 76 M IHD Suspicious malignancy Strong High grade dysplasia Moderate  Bxvia PTBD
32 48 M IHD Suspicious malignancy Moderate High grade dysplasia Moderate ~ Bxvia PTBD
33 60 M Liver (IHD) Suspicious malignancy Negative Adenocarcinoma, W/D Moderate NBx
34 61 M Liver (IHD) Suspicious malignancy Negative Low grade dysplasia Negative Resection
35 56 M Liver (IHD) Favor reactive Weak Hepatocellular carcinoma  Negative Resection
36 51 F Liver (IHD) Favor reactive Negative Adenocarcinoma, P/D Moderate NBx
37 49 M Liver (IHD) Favor reactive Negative Hepatocellular carcinoma  Negative Resection
38 65 F Liver (IHD) Negative Negative Adenocarcinoma, M/D Strong NBx
39 73 F Liver (IHD) Negative Negative Adenocarcinoma, M/D Moderate NBx
40 73 M Liver (IHD) Negative Negative IHD stone Negative Resection

IMP3, insulin-like growth factor Il mRNA binding protein 3; Bx, biopsy; EHD, extrahepatic duct; GB, gallbladder; M, male; F, female; CBD, common
bile duct; W/D, well differentiated; EBx, endoscopic biopsy; AOF, ampulla of Vater; PPPD, pylorus-preserving pancreaticoduodenectomy; P/D, poorly
differentiated; M/D, moderately differentiated; PTBD, percutaneous transhepatic biliary drainage; IHD, intrahepatic duct; NBx, needle biopsy.
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Table 2. Summary of the IMP3 expression on the cytology and
on the histology specimens

IMP3 IMP3
Histologic  expression  P- Cytologic  expression ~ P-
Dx —— value Dx ——  value
() =) () =)
BorLGD 4 0 <0.001 NorfavorR 2 1 0042
(n=4)
Suspicious 10
malignancy or
cholangiocarci-
noma
HGD or 0 36 N or favor R 3 1
cholangiocarci-
noma (n = 36) Suspicious 4 28
malignancy or
cholangiocarci-
noma

IMP3, Insulin-like growth factor I mMRNA binding protein 3; Dx, diagno-
sis; B, benign; LGD, low grade dysplasia; N, negative; R, reactive;
HGD, high grade dysplasia.

Fig. 1. Insulin-like growth factor I mRNA binding protein 3 (IMP3)
expression on the histology specimens. (A) Cholangiocarcinoma
shows a wide range of staining intensity for IMP3; weakly positive
(thin arrow), moderately positive (arrowhead) and strongly positive
(thick arrow). (B) High grade dysplasia of the bile duct is moder-
ately to strongly positive for IMP3. (C) The normal bile ducts (arrow)
and low grade dysplasia (arrowhead) are negative for IMP3.
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Table 3. Results of the sensitivity, specificity, positive predictive
value, and negative predictive value

Sensitivity Specificity PPV NPV

Cytology only 88.9 75.0 97.0 429
IMP3 positive only 80.6 75.0 96.7 30.0
Revised cytology only 80.6 75.0 96.7 30.0

Revised cytology + IMP3 positive  83.3 75.0 96.8 33.3

Values are presented as percentage.
PPV, positive predictive value; NPV, negative predictive value; IMP3,
insulin-like growth factor Il mRNA binding protein 3.

- ©)

Fig. 2. Insulin-like growth factor Il mRNA binding protein 3 (IMP3) expression on the cytology specimens. Cholangiocarcinoma cells in the bile
juice (A) are diffusely and strongly positive for IMP3 (B). The benign bile duct epithelial cells in the bile juice (C) are negative for IMP3 (D).



IMP3 Expression of the Cholangiocarcinoma 647

I 3¢ B IMP3el| 5701tk the 191269 S & 23 MZSHE MHE
HelAake]l ko] @/ ATl AEE A Ak

H3A) HEklEdl, IMP3 B A3 AR A Bl 223 Az AL o] B 591(26, 34, 36, 38, 39

T Table 1). 12|32l Y] 10](349 F2ll) = 24 kil

HelgAke Ao E7d g FAoldella, Az & X ‘—:—% l Ry ]')\)\-——U:] 26‘%'4_ 1

Abe] Ak o ej4lollon IMP3 WA XA AE A Az AN A WskE AEGAIT IMP3 ]9

Al Bl 5/ 0] ATH Table 1) o, zAWe ZJL% ENAAToIAHFig. 3). o5& AE
A3 AE ALY Ak 22|, IMP39] Ede] Ext djo] JapAl AME L o) A7)% ekl o, A7 tha W

ekl

9 7% 5ol 4909, 24, 25, 339 @) ZAWATAL A Ase] ol Hs] WAE WA ATske] o] oSk

T L7jEekEoldy, AEMEATE 27 LAeE(9u 319 Zele e AACIA o oz Mg wste
Zel) 3t oby Selsinza, 25, 3 FaA)(Table 1). oF 1 IMP3 $4eIRlon, 2% ue AT FAolgell
Zde) 21 AL IMP3 3P EE ZPOIAT AE o o] ZeelM AEEL HR flo) BA AT | A7)9t
A B IMP3 s/delsith veiAl 16 (350 Sl & &0 R ddsisled ta {3} | A=A & e
T ol YAAT T ELTol AW FAR, Az & Held GARAE F2A wEE ST AETH] A
A e Mstlth(Table 1). = 23 AANN A4 & 1L Aol o= dgalshe SeleiM Azziditegs
ABAZE IMP3 SACIGARE TAIERFANE A% AE /iR 2oH A1 ] ol

7HIMP3 F¢/delsien, Ax A= IMP3 eFgdolsitt. i 243 A A Aek 22, 243 AE A

, » -

© ©

Fig. 3. Insulin-like growth factor Il mRNA binding protein 3 (IMP3) expression on the cytology specimens. Case No. 26 is diagnosed as
favorably reactive (A), but IMP3 is moderately expressed (B). Case No. 33 (C) is diagnosed as suspicious for malignancy at first, but the
IMP3 expression is negative (D) and the diagnosis is revised as reactive change.
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