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YG 61yo Russian Male

m 10/2009 Presented to OSH with painless
jaundice and 25 pound weight loss over 1month

m Labs showed T. Bili 8.4

m Work up included:
US: dilated bile duct 14mm, no panc mass
CTAP: dilation of pancreatic duct without mass

ERCP: stricture of mid/distal bile duct; brushings
negative for malignancy

ERCP: repeat secondary to stent occlusion;
brushings still negative

m Sent to UCH for second opinion
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YG 61yo Russian Male

m PMHXx: CAD s/p drug eluting stents x3, HTN,
DM

m PSHX: none

m Meds: Metoprolol 25mg Bid, Lisinopril 10mg
daily, Januvia 100mg daily

m Allgy: NKDA

m SocHx: no t/e/i. Immigrated from Russia 15yrs
ago with his wife. Works as a salesman

m FMHx; Mother with DM, HTN; Father with
prostate cancer




YG 61yo Russian Male

m Seen by Dr. Shah, Gastroenterlogy
m Increased abdominal pain s |37

e e GIRIOo CT y
m EUS 11/18/2009

Suspicious 12x12mm mass at mid-CBD with
stricture

Abnl lymph nodes periduodenal (4x7mm)

FNA: rare epithelial cells, atypia c/w
iInflammation from stent

m ERCP
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YG 61yo Russian Male

m Presents to ER 11/19/2009 with bilious emesis
and po intolerance

m EGD

Severe esophagitis
Gastric outlet obstruction
Extrinsic duodenal mass

m Tx with NGT and ivf

m Surgical consult 11/20/2009
Repeat CTAP
CA 19-9 1813.4
CEA 3.9
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Summary

m 61yo M Russian, non-smoker

m Painless jaundice, 25 |Ib weight loss

m Biliary stricture, gastric outlet obstruction
m High CA 19-9, mildly elevated CEA
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Differential Diagnosis

mCholangiocarcinoma

m Benign Biliary Stricture

m Duodenal adenocarcinoma

m Pancreatic mass/neoplasm

m Gallbladder mass/cancer
m  Duodenal diverticulum
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YG 61yo Russian Male

m OR

Exploratory laparotomy
Abdominal exploration: 2 liver nodules,

largest 1cm — shave biopsy for frozen section
= Adenocarcinoma

Biliary and gastric bypass
= Loop gastro-jejunostomy
= Roux-en-Y choledocojejunostomy
m Gastrostomy and Jejunostomy tubes



Cholangiocarcinoma
m 3% of all new malignancies
m 5000 new cases per year in US
m Asian and male preponderance

m Risk factors:
Sclerosing cholangitis -204) ~ Choledochal cyst (z-28%)




Cholangiocarcinoma

Presentation

Signs and Symptoms of Cholangiocarcinoma

Intrahepatic Perihilar

m Abdominal pain XX* X

m Anorexia X X

m Weight loss X XX

m Pruritis X X

m Jaundice — XXX

m Distended palpable GB— —

m Abnormal AP/GGT X X

] From Nakeeb A, Pitt HA, Sohn TA, and others: Ann Surg 224:463, 1996.

Elevated CEA or CA 19-9

Distal
X

X

XX

X
XXX
X

X



Cholangiocarcinoma

m Imaging
US
CTAP
ERCP
PTC
MRCP



Imaging: Ultrasound
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Imaging. Cat Scan
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Imaging: ERCP




Imaging: MRCP




Cholangiocarcinoma

m Pathology

Macroscopic

m Intrahepatic.: mass-forming, peri-ductal, intraductal

m Extrahepatic: sclerosing, nodular, papillary
Microscopic

= Tubular adenocarcinoma

» Papillary adenocarcinoma

m Signet-cell carcinoma

= Mucoepidermoid carcinoma

m other






Cholangiocarcinoma

m Staging
Bile duct involvement
Portal vein involvement
Hepatic lobar atrophy



Staging of Cholangiocarcinoma

Staging System Stage Tumor
AJCC TNM intrahepatic | T1
Il T2
A T3
1B T4
c Any T
\V Any T

Node
NO
NO
NO
NO
N1
Any N

Metastasis
MO
MO
MO
MO
MO
M1

T1, solitary tumor without vascular invasion; T2, solitary tumor with vascular invasion or multiple <5 cm; T3, multiple >5
cm or major vascular involvement; T4, direct invasion of adjacent organ (not gallbladder) or perforation of visceral
peritoneum; N1, regional LN metastases; M1, distant metastases.

AJCC TNM extrahepatic 0O Tis
IA T1
IB T2
A T3
1IB T1to T3
1] T4
\V Any T

NO
NO
NO
NO
N1
Any N
Any N

MO
MO
MO
MO
MO
MO
M1

Tis, carcinoma in situ; T1, confined to bile duct; T2, beyond bile duct; T3, invades liver, gallbladder, pancreas, or
unilateral HA or PV; T4, invades other adjacent organs or main HA or PV; N1, regional LN metastasis; M1, distant

metastasis

Blumgart T-stage criteria perihilar Criteria

T1Tumor involving biliary confluence &pm; unilateral extension to second-order biliary radicles
T2Tumor involving biliary confluence &pm; unilateral extension to second-order biliary radicles and ipsilateral

portal vein involvement &pm; ipsilateral hepatic lobar atrophy

T3Tumor involving biliary confluence + bilateral extension to second-order biliary radicles; or unilateral extension
to second-order biliary radicles with contralateral portal vine involvement; or unilateral extension to second-order
biliary radicles with contralateral hepatic lobar atrophy; or main or bilateral portal venous involvement
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Bismuth-Corlette type Il



Bismuth-Corlette type IV
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Table 1. CRITERIA OF UNRESECTABILITY

Patient Factors
Medically unfit or otherwise unable to tolerate a major operation
Hepatic cirrhosis
Local Tumor-Related Factors
Tumor extension to secondary biliary radicles bilaterally
Encasement or occlusion of the main portal vein proximal 1o its
bifurcation
Atrophy of one hepatic lobe with contralateral portal vein branch
encasement or occlusion
Atrophy of one hepatic lobe with contralateral tumor extension to
secondary biliary radicles
Unilateral tumor extension to secondary biliary radicles with
contralateral portal vein branch encasement or occlusion
Metastatic Disease
Histologically proven metastases to N2 lymph nodes*
Lung, liver, or peritoneal metastases

* Metastatic disease to peripancreatic, penduodenal, celiac, superior mesenternic,
or posterior pancreaticoduodenal lymph nodes was considered to represent
disease not amenable to a potentially curative resection. By contrast, metastatic
disease to cystic duct, pencholedochal, hilar, or portal lymph nodes (1.e., within
the hepatoduodenal ligament) did not necessarily constitute unresectability.
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Cholangiocarcinoma

m Resection

Intrahepatic

m 25% or more normal liver remnant arterial inflow,
venous outflow and biliary enteric drainage

m Follow hepatectomy — anatomic or nonanatomic
Perihilar

m Extrahepatic biliary tree (frozen sections)

m Left or right hepatectomy

= Reconstruction
Extrahepatic

m Location dependent resection



Cholangiocarcinoma

O Preoperative Mmanagement
Nutritional status
Coagulopathy
Cardiac, pulmonary, renal disease
Portal vein embolization
Staging laparoscopy +/- US
m Biliary stenting
Hepatic/renal dysfunction
Complications: infectious, tumor extent



Cholangiocarcinoma

m Palliation
Goals: minimize symptoms, improve liver function
Biliary stents
Surgical bypass

Hepaticojejunostomy
Gastrojejunostomy
Feeding tube

Photodynamic therapy
= |V porphyrin followed by laser irradiation
m Improved survival compared to stenting alone



Cholangiocarcinoma

m Outcomes: 564 patients
Resectability rates 30-50%
Mortality 4% (perihilar 5.4%)
Morbidity 35%
5yr Survival 18%, RO 30%
Median survival 15 vs 20mos ®

Cameron, JL et al. Ann Surg. May 2007



Cameron, JL et al. Ann Surg. May 2007

TABLE 1. Patient Characteristics, Operation Dates, Associated Diseases, Presenting Symptoms,
and Preoperative Laboratory Data by Tumor Location

Total Intrahepatic Perihilar Distal
(m = 564) (n = 44) in = 281} {n = 139} P+
Patient demopraphics
Median age {yr) 65 &l 65 8 <0001
Sex (% male) 58 36 SH 62 0,000
Race (% white) Bg : 90 B4 0,50
Calendar period = (001
= 1989 [%40) — 4
19891995 (%) — 9
19961 99% {%%) - 9
2000 (%) — 9
Associated discases
stones (Fa) 17 11 22 16 021
IBD (%2) 3 10 3 2 (.04
PSC (%) 2 7 3 { 042
Presenting symploms
Jaundice (%) B4 & 9] 89 <0001
Weight loss (%) i : (.03
Abdominal ;'min (%al ) 3z 24 =AM E
Fever (%) 9 o 4 3 <0001
Mausea and vomiting (%) 20 5 235 12 0001
Preoperative lahomatory data
Bilirwhin (mg/dl.} 5.2 1.7 3.7 5.3 (.003
Alkaline phosphatase (1L} 312 204 35l 283 <0001
AST (IU/L) B3 |09 B3 75 0.37
ALT (IL/L) 12 H5 a9g 111 057
Albumin (g/dL) 3.6 18 34 3.7 <0000

** values compare varigkles among pateents with the 3 fumor locations (distal, perihilar, and indrahepatic),
1B indicates inflammotory bowel disease; PSC, primary sclerosing cholangitis; AP, olknling phosphatase; AST. aspartate
aminotransferase; ALT, alanine aminotransferase.
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TABLE 3. Operative Procedures, Postoperative Complications, and Median Survival by Tumor
Location

Total [ntrahepatic Perihilar Distal
(n = 56d) {n = 4d) {mn = 281) in = 139) e
Resected (%) 76 G 62 B =20.001
rostoperative complications

Wound infection (%) 13 5 I 11 (.05
Bile leak (%) 4 0 7 | < (,001
Pancreatic beak (%0) 5 0 0 13 <_ (L0010
A hscess (%) b o 5 7 .68
sepsis (Yol 6 > |0 3 004
DGE (%) 5 0 2 110 < (,001
Respiratory (%a) 4 7 5 4 0.4%8
Cardiac %) 3 2 4 3 (0,94
Gl bleeding (949) 3 () = 2 0,10
Renal (%) 2 P 3 2 (.60
L 0.08

crative mortality (%) 3 (.41
edian survival (mo) < 0,001

*F values compare variables among patients with the 3 tumor locations (distal, perihilar, and inirahepatic],
Gl indicates pastrointestinal: DGE, delaved gastric emptyving: MOSE, multiple-organ system failure.

Cameron, JL et al. Ann Surg. May 2007
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N = 564
18% 5Syr Survival (RO 30%)

Median Survival 15months (RO 28mos)
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ABLE 5. Comparison of Recent Series

Resected Liver 5-Year Survival, 5-¥car Survival, Mortality
Reference (vear) i} Resection (%) R} (%0} Al (%) (o)
Inteahepatic
Pichlmayr (1995)"! 32 L)
Jan {19%a)'? 41 1041
Casavilla { 1997 34 104
Lieser (1998)™ 32 L0
Madariaga ( 199%)° 34 104
Valverde (1999 k11| 11K)
Inoue (20007 52 100
Weber (2001} 33 LK)
Present senes 34 106)
Perihilar
Suigura {19947 83 L0
Su ( 1996)" 449 A0
Nagine (199%)" I 3% 90
Mivazaki (1998)*" 76 RB6
Madariaga [ 1998)° 28 L0
Kosuge {1999)7 5 B
MNeuhaus {1999 g5 RS
Jarnagin (2001 80 78
Kondo (20041 40 7R
Foa (2004) a6 104
Mishio (2005 30 s
Dianant {2006)™ oo 38
Wahab (200617 73 LK)
Present series 173 20
Distal
Boriolasi { 2000)™ 15 0
Yoshida (2002)™ 27 0
Present senes 229 il

Includes 15 hepadectomess with hver transplontaton.

"Three-year survival = 62%.

*Threg-vear survival = 4%,

MR indicaies wed reponed: JHMI, Johns Hopkins Medical [nstitutions.
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What's changed in the last 30yrs

m Hilar cholangiocarcinoma (Klatskin tumor)
Advances in perioperative staging
30 — 50% LN positive on resection

Improved outcomes
m 25— 40% 5yr survival
m 50 — 75% recurrence (12 - 43 months)

Liver resection (caudate)
= Improved outcome, DFS
» Unknown benefit for B-C | and Il
Liver transplantation (Mayo Protocol)

m Portal v, bilateral hepatic duct involvement

m Locally advanced without nodal involvement
Ito, F., Cho, CS., Rikkers, LF., Weber, SM. Ann Surg (2009). 250(2): 210 — 18.



Denver contribution

m Phase | trials for gerfitinib, capecitibine,
celocoxib

m Recurrent PSC following liver
transplantation

m Basic science contributions



Conclusion

m Cholangiocarcinoma is rare (3%)

m Intrahepatic, Perihilar, Extrahepatic
m 50% resectability

m Best outcome with RO resection

m Poor response to chemo/xrt












Image 397 10/23/09



Image 394 10/23/09



Image 389 10/23/09



Image 383 10/23/09
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Cholangiocarcinoma

m Unresectabllity

Hepatic duct involvement up to secondary biliary
radicals bilaterally

Encasement or occlusion of the main portal vein
proximal to its bifrucation

Atrophy of one hepatic lobe with contralateral
iInvolvement of secondary biliary radicals

Unilateral tumor extension to secondary biliary
radicles with contralteral vein branch encasement or
occlusion

Evidence of metastatic disease
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Imaging. Cat Scan
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Table 2. PROPOSED T-STAGE CRITERIA FOR HILAR CHOLANGIOCARCINOMA

Criteria

ER
T2

Turmnor iohing Dikary confluence +/— uniiaterd eabenaion 10 sasond-order Bdiany rackces
Turmdr Fivohing Dikary corfiuence -/ — unidtandd ealanaain 10 Second-Order Cliany radcks and Colsiars’ portal vean mahement
i — nsdaenal hepalic kobar atrophy
Turnde ivobang Dikary confluence + bdaterdl extenson 1o second-Cader Dlary hces or wdleral axienson 10 sacond-onder
bitary radicles wath conifralaleral ooal wan irvohemenil: or urlsteral exerson 10 second-onder Didry radicies with
COndraarevar Megdales Ionar AtropiTy, of Miain of Dilleral polal Yenous irvohameant




