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Table 1. Patient Information of Recurrent Cholangiocarcinoma
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Hkgrol 49 e 7hy

o S ¢l 67,

Aol o fi= 22 HANn =
A A 7] 9] Wste} Y RS
Skoleh. $kx} ZHze] AN ALERE Table 19 7]<=38kiTt
AHEEL CT 7AF 7171 GE Lightspeed QX/i (GE
healthcare, Milwaukee, USA)Z 1379, 281 GE
Lightspeed 16(GE healthcare, Milwaukee, USA)= 3%
o]tk FAEIAM Hlo]2A Al (Ultravist 370° ;

Patient Age Sex Tumor Operation Interval b/w  Recurrent Time Pattern of CECT PET/CT
No Type Name CECT & PET/CT after Operation Reccurrece finding finding
1 75 M Hilar, Bile duct resection 13 (days) 18 (months)  Local Recurrence - +
Polypoid + Hepaticojejunostomy Peritoneal
+ Liver wedge resection Carcinomatosis + +
2 57 M Hilar, Right Hepatectomy 9 21 Local Recurrence + +
Polypoid + Hepaticojejunostomy Liver Metastasis + +
3 66 F Hilar, Left Hepatectomy + 21 14 Local Recurrence + +
Polypoid Hepaticojejunostomy Distant LN + +
4 59 M Hilar, Left Hepatectomy 0 13 Local Recurrence - +
Polypoid Distant LN + +
5 78 M Intrahepatic, Right Hepatectomy 8 40 Local Recurrence - +
Mass-forming  + Hepaticojejunostomy
6 75 F Intrahepatic, Left Hepatectomy 11 6 Local Recurrence + +
Mass-forming Distant LN + +
Peritoneal Carcinomatosis + +
7 63 Intrahepatic, Left Hepatectomy 20 23 Local Recurrence + +
Mass-forming
8 74 Intrahepatic, Right hepatectomy 28 22 Local Recurrence + +
Mass-forming + Bile duct resection
9 59 F Intrahepatic, S5,6 Segmentectomy 8 40 Liver Metastasis + +
Mass-forming
10 67 F Intrahepatic, Left Hepatectomy 11 11 Local Recurrence + +
Mass-forming Distant LN + +
11 52 F Extrahepatic, Whipple's operation 28 23 Distant LN - +
Polypoid
12 65 F Extrahepatic, Pylorus Preserving 13 5 Local Recurrence - +
Polypoid  Pancreaticoduodenectomy Distant LN + +
13 73 M Extrahepatic, Whipple's operation 21 45 Local Recurrence + +
Polypoid Liver Metastasis + +
Distant LN - +
14 71 M Extrahepatic, Whipple's operation 8 24 Local Recurrence + +
Polypoid Liver Metastasis + +
Distant LN - +
15 53 Extrahepatic, Pylorus Preserving 5 8 Distant LN - +
Infiltrative ~ Pancreaticoduodenectomy Peritoneal Carcinomatosis + +
16 54 Extrahepatic, Whipple's operation 16 12 Distant LN + +
Infiltrative Peritoneal Carcinomatosis + +
65.1 13.75 18
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Schering Korea, Seoul, Korea) 120-140 mLE %9}¢] =
AelA] ZeE Auls F8) A5 FY7IR 3 mL/sec &
U 5, 29T NS At 294 Y F 30x°d F
W71, 603 W75 ARom, A FA/4H HAE 3.75
mm/3.75 mm= k. F 7]7] 54 matrix 7 512
X 5129929, Field of View(FOV)+: 30-35 cm©] it}
PET/CT HAbe= 327t AAks7] A 6417 o w215k
°om DST PET/CT(Discovery ST PET/CT, General
Electric Medical Systems, Milwaukee, W)& ©]|-&3}¢]
3dS F53). 8.1 MBg/Kge "F-FDGE A9 FAlsh
3L 50 A F 3R] oA S A] SR 7ha] B
4 CT(Helical, 8 slice, 120 Kvp, 80 mAs, 3.79 mm slice
thickness) 974& AT HFo 2, A& FH o)A &=
2 317 frame™ 3EA CT A7 £A8h 9] o] 7hnpalds
P& PETS o]&3dte] A, 54 PET deole= CT
Hlo]H & o] gale] 7R A3 & OSEM (128X 128 matrix,

3.27 mm slice thickness, subset: 21, Iteration: 2, Post-
Filter: 5.14 FWHM (mm), Loop-Filter: 4.69 FWHM
(mm), Diameter: 60 cm)& ©]-&3}o] A48t}

CECT %74 972 picture archiving and communi-
cation system workstation(PACS, Marotech, Seoul,
Korea)®] EUEA e Oigh g ARE K2+ + 9
94 0312\1—9/]6‘1—57,}_ 9/]/\}_‘9/] ?ﬂ—./]i r/h,}ok/] zH}:ﬂ- 01 n= %513]'

ATk wEgte] A o= At EA o FofehA] B g
o] & v Aol At ofaiA fAp B W AR
Zb ekt MR A AR 54 A 1
o, ¥x Ho] mea HH HolE o] 7|&dtArt.
PET/CT+= & e] 8jejgtat A7 CECTS] A3E BA| &
& AHE PET @7delA dd T F910lM 1+ AH A+
(standard uptake value, SUV)& 7433, o5 7M¢ =
< FDG AA% F91& Zo} 3 o)do A i+ A

A
(maximum SUV, maxSUV)2 g#ete] Aes 2439

B

C

Fig. 1. Local recurrence in a 57-year-old man who had a history of right hepatectomy, bile duct resection and hepaticojejunostomy

for Klatskin tumor.

A. Contrast-enhanced CT (CECT) reveals recurred mass (arrows) in the right side of peripancreatic area.
Axial (B) and coronal (C) PET/CT show that focal hypermetabolic lesion (arrows) corresponds to a recurred mass (arrows) on

CECT.
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CECT$} PET/CTS] Ajgtdk datete] kg5 wizhe,
o)%, AYEE vl FA3TE. CECT® PET/CT X
2o McNemar test (#2 test)Z o]-&3fo] BA&kg]o
EAH 07 Fol3k 2pol= p Fhol 0.05 ol3kel -9 9l
Aoz X33t

{5 o Jn

L

Z I

T AR gk 1670l T 1692 $hAte]
A A F-9le] = 15-917F 51, 259171 9 2elaL 359
7F 3oz F 30ee] Aol Jglen, o]F 30¢¢] WHE
2 Apde] 124, 1Hdol7E 44, ®l3E ol7E 104, 1E]

2 o) 7} 4o o]k (Table 2).
A SRl e A Fde 67 o] Tk A A
3o, Z7del7k 24, |z Hol7} 6o, HHEol7F 29090
RS A Ado] 5o, (HH ol
I Aol 24, HoF doj7} 1ol 67g2] 1

K o

N

1e]
TS TA Aol 5o, ZbHol7} 1o, HxA Hol7t 24

ZAFE Q: HRiR == S TS =2 B2

T ALS Hole 129+ CECTOlA 8d(75%),
PET/CTelA 12¢1(100%) 1A A=A HFig. 1). °] &
CECTIA SA4o 2 Aetd 449 5 PET/CTIA Yoz
AgtE o] o1 & 3 CECT #ANIA 2 2717} AR
297 CECT7F 954 o= A Hitt. 9548S 2
o] CECT 44 Solli= 13 29} o] oF 11d 5ot 3714
6702 Ao = Ags W CECT FAHAA ¢+ &
FANR st 223 F9 o] dF &S F Bt

Table 2. Pattern of Recurrent Cholangiocarcinoma
CECT PET/CT

No. of recurrent

pattern (%) (%)
Locoregional recurrence 12 8(75)  12(100)
Liver metastasis 4 4(100) 4 (100)
Lymph node metastasis 10 6(60) 10 (100)
Peritoneal seeding 4 4(100)  4(100)

Fig. 2. Local recurrence in a 78-year-old man who had a history
of right hepatectomy and Roux-en-Y hepaticojejunostomy for

peripheral cholangiocarcinoma.

A. Contrast-enhanced CT (CECT) shows no definite delineation
of recurred mass at anastomotic site (arrows) in 1 years later af-

ter operation.

B. Corresponding axial PET/CT demonstrate hypermetabolic le-
sion with SUV 9.1 (arrows), suggestive of recurred mass.
C. Follow up CECT after 8 months, CECT shows irregular mar-

ginated heterogenously enhancing mass (arrows) at anastomotic

site.
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giglot, PET/CTOlA SUV ghol S71ate] AS o4l aksd
o 8704 Foll AAE CECTAA & 3 Ah3tz A3
d REE2 BqEst 2954S Bl YR AEHAY
(Fig. 2). ttdol= 4oolA #FEJow, CECT
PET/CT E5 oz #2=AcH(Fig. 3). 1710 471 3
o, 3700 A9-7F 167k AL, 67) EFNA 1 em B} %
o} Fxz = (RS 28 B4 We] fxd Hol9)
FEut A 7ol2 109 7F-d CECTeIA 61(60%),
PET/CTolA 104(100%) el A= ATHFig. 4). E3, 5
2 Holi= Eubo] AAje 24-, ¥ (omentum) ¥ A7HY
(mesentery)®] BH¥, oM BFE F 4oofA] #EE G o
(Fig. 5), CECTS} PET/CTellA B5F okdo = phas Q).

g3 & T AEE 16 s VFoR S
CECT9 917t%, Solx, 18x AFwe 77 69%, 50%,
65%°192H, PET/CTIAE 100%, 75%, 95%°1%1

S e T AL 3049 WS Vo R S ),
CECTOA 9 WIxtE, Sol% gl JFdre 747} 73%,
50%. 70%°10ew PET/CTAM= 100%, 75%, 97%°14
THTable 3).

WS 7502 39S o= PET/CTAA CECTRTh
A= (%2, 9.456, p € 0.01)9F A&=(x2, 9.017, p< 0.01)
7FY =4 S350, HES VFo R S9S wrt 84
g 7o R AAES wah I (x2, 9.456 ) 5.926) 9}
A& (x2, 9.456 ) 5.625) 7} 19 o 7}7ke FAE Hel |

X
R

o]

o, A

W 7lEom 92 Wt d fole Ave i
-

ISR F9lo) 2w hEm A A 5o 4717}
24ate] qlof $&o] oy, A& A7]9] Goleh o] 4
% 47 AT 5 0] el 244 AA7 olelg) o
e oz gl dek(10). 220 Agl&el Ans)
B Busin 2AH 1euel WA 2 54 45 3

¥ AA &I} PEL] 3 BaSo] Uom ARt o}F

2 2 AAolth(11).
olgfdt 7 & ol IA AR AU st HAl
Fof] ZANE = HAIETE AFRA] tiFE 2276l ALl
ot} Kitagawa 5(12)3 Jarnagin 5(13)¢] &7l 4
et gl AA AHlEE oF 50-70% %1,
1A Qx| eb= AA Adglo] TA S 7 wol Bars)
Azke] A= FaA el 305d & 1242 7F

¥ orr 2wy

o
"

Table 3. Diagnostic Accuracy of CECT and *F-FDG PET/CT for the Detection of Recurrent Cholangiocarcinoma

CECT PET/CT
Parameter - - -
Patient-based Lesion-based Patient-based Lesion-based
Sensitivity (%) 69 (11/16) 73 (22/30) 100 (16/16) 100 (30/30)
Specificity (%] 50 (2/ 4 50 (2/ 4 75 (3/4) 75 (3/4)
Accuracy (%) 65 (13/20) 70 (24/34) 95 (19/20) 97 (33/34)

Fig. 3. Hepatic metastasis in a 71-year-old man who had a history of Whipple's operation for distal CBD cancer.
A. Contrast-enhanced CT shows a about 3.5 cm heterogenous enhancing lesion (arrows) in hepatic dome.
B. Corresponding axial PET/CT demonstrates focal hypermetabolic lesion (arrows) on hepatic dome.
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Fig. 4. Lymph node metastasis in a 53-year-old man who had a
history of pylorus-preserving pancreatoduodenectomy (PPPD)
for distal CBD cancer.

A. Contrast-enhanced CT (CECT) shows a about 0.7 cm lymph
node (arrow) around aortic bifurcation level, suggestive of be-
nign lymph node.

B. Corresponding axial PET/CT shows hypermetabolic metastat-
ic lymph node (arrow) around aortic bifurcation level.

C. Follow up CECT after 6 month reveals increased size of
| lymph node (arrow), suggestive of metastatic lymph node.

Fig. 5. Peritoneal seeding in a 54-year-old man who had a history of Whipple's operation for distal CBD cancer.
A. Contrast-enhanced CT (CECT) shows irregular peritoneal thickening and scalloping of hepatic surface.
B. Corresponding axial PET/CT shows hypermetabolic lesion in perihepatic space.
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Purpose: This study was designed to compare the diagnostic accuracy between the use of contrast-enhanced
CT (CECT) and PET/CT for the detection of tumor recurrence in post-operative patients with cholangiocarci-
noma during follow-up.

Materials and Methods: Twenty-five patients who had undergone abdominal CT and PET/CT examinations
had clinical or imaging feature suspicious of recurrence. Ultimately, 16 patients (mean age, 65.1 years) were
included in the study. The presence of recurrence was confirmed based on follow-up imaging (n = 10) or a
biopsy (n = 6). Sensitivity, specificity and accuracy between the use of CECT and PET/CT were compared.
Results: Sixteen patients were found to have tumor recurrence. On a per patient basis, the sensitivity, speci-
ficity and accuracy for the use of CECT for tumor recurrence were 69%, 50% and 65%, respectively. The sen-
sitivity, specificity and accuracy for the use of PET/CT for tumor recurrence were 100%, 75% and 95%, re-
spectively. On a per lesion basis, the sensitivity, specificity and accuracy for the use of CECT for tumor recur-
rence were 73%, 50% and 70%, respectively. The sensitivity, specificity and accuracy for the use of PET/CT
for tumor recurrence were 100%, 75% and 97%, respectively. PET/CT had significantly higher sensitivity and
accuracy as compared to CT for the detection on a per lesion basis for recurred cholangiocarcinoma (p < 0.01).
Conclusion: PET/CT was more sensitive and accurate for the detection of recurrence of cholangiocarcinoma
as compared to CECT. A PET/CT examination should be included in post-operative follow-up studies for the
evaluation of recurred cholangiocarcinoma.
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