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Surgical Management of Colorectal Liver Metastases

The optimal management of hepatic metastases in colorectal carcinoma patients has become
increasingly complex with the myriad of available treatment options. Because the timing of any
therapy has become integral to the success of the treatment, a collaborative approach involving
multiple specialties is needed for achieving the best patient outcome. Surgical resection is the
most effective therapy for metastatic colorectal cancer isolated to the liver. Liver resection of
colorectal metastases is associated with three- and five-year survival rates close to 40~60% and
30~50%, respectively.

Because the technique for hepatic resection has improved, patients with multiple, biloba, and

huge metastases can undergo resection. Every liver resection should be planned after
intraoperative ultrasonography, and an anatomical surgical procedure should be preferred
instead of wedge resection.
Since some of patients diagnosed with metastatic colorectal disease are initially classified as
unresectable, neoadjuvant chemotherapy is being increasingly employed to downsize colorectal
metastasis. The greatest benefit of the preoperative approach is the potential to convert patients
with initially unresectable metastatic disease to a resectable state.

Although various prognostic risk factors have been identified, there has been no dependable
staging or prognostic scoring system for metastatic hepatic tumor. As surgeons become more
proficient in the technical aspects of resection, the patient selection criteria as based on the
biologic determinants of the outcome are becoming increasingly important.

The goal of this review is to provide the optimal management, treatment and follow-up for
patients with colorectal metastasis to the liver.
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Fig. 1. Increase of mortality rate due to colorectal carcinoma in
the recent twenty years
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Treatment

|

Neoadjuvant therapy (FOLFIRI or
synchronous or FOLFOX or CapeOX-+bevacizumab)
subsequert liver or lung followed by synchronous or staged
resection colectomy and resection of metastatic
disease

| | |

| Adjuvant Therapy |

| | l

Active chemotherapy regimen Hepatic artery infusion therapy +
* systemic 5-FU / ledzovorin® or continuous
IV 5-FU - liver metastases only

Colectomy with Colectomy followed by chemotherapy
(FOLFIRI or FOLFOX or
CapeOX+bevacizumab) and staged
resection of metastatic disease

GConsider observation or shortened
course of chemotherapy, if patient
received neoadjuvant therapy

for advanced disease’

Figure 2. Resectable synchronous liver metastases fom colon
cancer

Celonoseopy
Chast CT/ Abdominal CT /pelvic CT
CBC, platelets, chemistry profile
CEA
MNeedle biopsy if clinically indicated
PET scan only if potentially surgically cursble M1 disease

Consider MA:with IV contrast far preoperative evaluation if patentially resectable M1 liver disease

|

Resectable | [ Unresactable

| | |

Consider colon

Systemic therapy Consider colon
FOLFIRI o resaction and ablatve

FOLFOX or abstruction or therapy”
significant blesding

CapeOX +

+

Figure 3. Suspected of proven metastatic synchronous
adenocarcinoma from colon (Any T, any N, M1)
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Colonoscopy
Chest CT/ Abdeminal CT /peivic CT
CBC. platelets, chemistry profile
cER
Needie biopsy if clinically indicated
PET san only it potentially surgically curable M1 disease

Consider MR with IV contrast for preoparative evaluation if potentially resectable M1 liver disease

|

-

Resactable ‘ l Unresectable
| ! |
Systamic therapy Consider colen Consider colol
resection enly it
FOLFIRI or Imminant risk of resection and ablative
FOLFOX or obstruction or therapy”
CapeDX +

Figure 4. Resectable synchronous liver metastases from rectal
cancer

| Primary Treatment |

'
I Staged or Synchronous resection of metastases and rectal lesion |
v

pT1-2, NoM1 T34, Any N, or Any T, N1-2
T3: invades into subserosa or nonperitonealized tissue

<

T1 : invades submucosa

T4: invades other organs of structures and/or perforates visceral
peritoneum

| Adjuvant Therapy |

T2 : invades muscularis propria

| 5-FUleucovorin x 8mo | 5-FU * leucovorin or FOLFOX* or Capecitabine® then continuous 5-
FU/RT or bolus 5-FU +leucovorin/RT*
[ FOLFOX +hevacizumab x4-6mo* | i

c RT then 5-FU  leucovorin or FOLFOX® or
Capecitabine®

[ rormevenmmmraeme ]

Figure 5. Resectable synchronous liver metastases from rectal
cancer

Blopsy
Pathology review
Colonoscol Py
Proctoscooy
Chest CT/ Abdominal CT /pelvic CT
CEA
Endorectal uitrasnound or endorectal er pelvic MR

Enterostomal therapist as indicated for preoperative marking of site, teaching

Any T, any N, M1 unressctable metastasis |
k2 (3
Symptomatic | | Asymptomatic |

ANy T, any N, M1 Resectabls |

5-FU /RT or Capacitabine / RT- [etive cremotherspyregmen |
Resaction of nvolved rctal segment

Reassess response
to determine resectability

Diverting colostomy

Stenting

Chemotherpay alone

Figure 6. Rectal cancer appropriate for resection
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Table 1. Recent publications of surgical management in metastatic
colorectal cancer to the liver

Number Survival (%)

Author

of patients 1 year 3 year 5 year
Gervaz (2003) 72 69 49 35
Tanaka (2003) 71 97.8 67 389
Yan (2003) 172 89 41 19
Chua (2004) 96 96.9 429 429
Nagashima (2004) 81 88.2 56 49.1
Tanaka (2004) 193 68.5 46.3 42.6

Table 2. Repeat liver resection for colorectal metastases

Study Number of patients 5—year Survival (%)
Nordlinger (1994)™ 144 25
Adam (1997)" 64 41
Tuttle (1997)™ 23 32
Yamamoto (1999)” 90 31
Sugarbaker (1999)™ 170 32

10) 94 9138 A< (Clinical Scoring Systems)

g A ol FEket B ATset] A%
o & Q1] BA e HE A9 o] 9l3lt} Cady
4 *@* 713k, CEA 574, £%<]
A ekekd 1L, Iwatsuki 5
& Ao t‘*‘ﬂu 7H’“ L EU], Aol 744 BEE o] g3l
F8Hat3itt Nordlinger 52 o] W9 75, 471,
W AE 71ZF CEA 73], 9 w20 W7), o5, A
ARt
2 AR
7]

Mo
L
s
ok
e
ﬁ
:\.é

>4

E

TE AHESISITE ¢, Fong 592 AI$E
?i 1) 7k9] Ao, 2) AAAe ¢+, 3)

,4) 12709 o] 9] 9 7|7k, 5) Sem o)’
6) 170 o]’e] zFdel, 7) 200 ng/ml o]/
o} ko] F 7= e Ao 537}
2] 5709 elANkS A 1 AAF 93 A4
o] i A4 AA= Ao 3

v =

2 2N A B el

=]
T

[kl

o FE

LMrN
N

Zx

o2
4
ﬁn]
w S
Ui o
32

28
o
[d
il

ELJL
ol

i
X,
i
=
10 o

Jus)
T,
1%
ol
ol
Ir
PO 3t
o H
° il oo

2, iy >

Io;sz_p
_ﬁmi

méi

A

=
off
rl



FIQ Aoll= o

o

—ﬁr% Hlom 3~5747} A3
AL T Et]

Z]"‘g 242 A2 (Molecular
Markers for Progn031s Prediction)

5] oSl Ego] H BAYEEE EAAE pbh3,
Ki6, glucose transporter— 1protein(GLUT—1), or p27 <}
7o kol FAA (aggressiveness) S B A} F9F9
A T 24 AT E B o] QIuh 0 H o=
human telomerase reverse transcriptase (hTERT)7}
Ki67 9 o 507 Ko} ¢-rshrha g Aok dal A
29 5395 95317 3 QIAE thymidylate synthase
%2 vascular endothelial growth factor receptor
(VEGFR) %2 A =82 BA2HE o] o7 2 g™
5-FU Z& Fluoropyrimidineg AF&3t 7 o=
thymidylate synthase 3 & d#A o] 9ot
Camptothectin—11& AREsF A -$-ofli= A3to] ¢lo A=
W o] Ale] whe} BAYESHA A2} oA dEpAfof §
w2 o] el whet FAF e wEe] thE Al Ed

Rpelehi obg @ate] AFE FAe] A% EFol HE
BAYERE BAAE o0 FF ATE Fal el 4

$ol F5 8 A o2 A2e,

12) 7H3A $¢] 33 ZAF (NCCN guideline) ®
g 2t A o] W] HEA & A HAL

i
=

1= il
Aoko] 79 3/ Y M 07 23]9 CEA 54 5 33 3~5
d 2 6/0d A 07 AARIY F, 55 AFE 292
2d &< 3~67048 7 o7 AFatrt 6~12709 144 2
2 5 7K Aldset di viA A2 1d 5 ZAkete] o)
2o 9= A 1d F AddstaL, o) a3l fle A
39 F 59 F A Bk £4 giF g oz
A AAE oA edskthd, & § 3~670E 5 AlAsto]
oF gt} 4743l %—@Z%F e F ek osta] HALE 2
d 5% 3~670E A0 AlFetal 51d71A 67]Evitt A
et CEA £ T2 o442 Wrlo) el 24 59t
3~671E A S 2 AFsta, 57k 6708 (M 07 A
gt Fu AFE 29 AL 19 satelA 3d 7
<k uid et g AAS WA A5 okt 2
o] A&, A EAAES ABE F¢ 593t 6714
o FE AAE e S 4 Ytk PET 29& B4 A
Yaio], T4 AuHA = gtk
4 E

fu)
o3
ny
<>¥
el
ot
>
N
X
ofN
\I
X
QL
=
=)
i)
u,d
l-m
)
Y
3
i
offl
rn‘,
o

1. http://www.mohw.go.kr

2. http://kosis.nso.go.kr/cgi—bin/sws—999.cgi

3. http://www.nhic.or.kr

4. Fong Y, Cohen AM., Fortner JG, et al. Liver resection for colorectal
metastases. J Clin Oncol 1997, 15: 938-946.

5. Jamison RL, Donohue JH, Nagorney DM, et al. Hepatic resection
for metastatic colorectal cancer results in cure for some patients. Arch
Surg 1997,132: :505-510.

6. Jenkins LT, Millikan KW, Bines SD, et al. Hepatic resection for
metastatic colorectal cancer Am Surg 1997,63: 605-610.

7. Lewis MA, Martin R. The treatment of hepatic metastases in colorectal
carcinoma. Amer Surg 2006,72: 466-473.

8. Fong Y, Fortner J, Sun RL, Brennan MF, Blumgart LH. Clinical
score for predicting recurrence after hepatic resection for metastatic
colorectal cancer: analysis of 1001 consecutive cases. Ann Surg
1999;230:309-321.

9. Gonen M, Hummer A, Zervoudakis A, et al. Thymidylate synthase
expression in hepatic tumors is a predictor of survival and progression in
patients with resectable metastatic colorectal cancer. J Clin Oncol
2003;21: 406-412.

10. Nagakura S, Shirai Y, Yokoyama N, et al. Major hepatic
resection reduces the probability of intrahepatic recurrences following
resection of colorectal carcinoma liver metastases.
Hepatogastroenterology 2003,50: 779-783.

11. Yan DB, Clingan P, Morris DL. Hepatic cryotherapy and regional
chemotherapy with or without resection for liver metastases from
colorectal carcinoma: how many are too many Cancer 2003,;98: 320-
330.

12. Rodgers MS, Collinson R, Desai S, et al. Risk of dissemination
with biopsy of colorectal liver metastases. Dis Colon Rectum 2003,46:
454-458.

13.Jones OM, Rees M, John TG, et al. Biopsy of respectable
colorectal liver metastases causes tumour dissemination and adversely
affects survival after liver resection. Br J Surg 2005, 92: 1165-1168.

14. Thaler K, Kanneganti S, Khajanchee Y, et al. The evolving role of
staging laparoscopy in the treatment of colorectal hepatic metastasis.
Arch Surg 2005,;140: 727-734.

15. Stadler J, Holscher AH, Adolf JI. Intraoperative ultrasonographic
detection of occult liver metastases in colorectal cancer. Surg Endosc
1991, 5: 36-40.

16. Scheele J, Altendorf—Hofmann A. Resection of colorectal liver
metastases. Langenbecks Arch Surg 1999;384: 313-327.

17. Kokudo N, Miki Y, Sugai S, et al. Genetic and histological
assessment of surgical margins in resected liver metastases



from colorectal carcinoma: minimum surgical margins for
successful resection. Arch Surg 2002;137: 833-840.

18. Benzoni E, Cojutti A, Lorenzin D, et al. Liver resective surgery: a
multivariate analysis of postoperative outcome and complication.
Langenbecks Arch Surg 2007;392: 45-54.

19. Fusai G, Davidson BR. Management of colorectal liver metastases.
Colorectal Dis. 2003;5:2-23

20. Doci R, Gennari L, Bignami P et al. One hundred patients with
hepatic metastases from colorectal cancer treated by resection: analysis
of prognostic determinants. Br J Surg 1991;78: 797 - 801.

21. Nordlinger B, Quilichini MA, Parc R, et al. Hepatic resection for
colorectal liver metastases. Influence on survival of preoperative
factors and surgery for recurrences in 80 patients. Ann Surg 1987,205:
256-263.

22.Martin RCG, Paty P, Fong Y, et al. Simultaneous liver and
colorectal resections are safe for synchronous colorectal liver
metastasis. J Am Coll Surg 2003, 197: 233-241.

23. Hughes KS, Simon R, Songhorabodi S, et al. Resection of the liver
for colorectal carcinoma metastases.: a multi-institutional study of
patterns of recurrence. Surgery 1986,100:278-284.

24. Adam R, Avisar E, Ariche A, et al. Five-year survival following
hepatic resection after neoadjuvant therapy for nonresectable
colorectal. Ann Surg Oncol 2001,8:347-353

25.Rivoire M, De Cian F, Meeus P, Negrier S, Sebban H,
Kaemmerlen P. Combination of neoadjuvant chemotherapy with
cryotherapy and surgical resection for the treatment of unresetable liver
metastases from colorectal carcinoma. Cancer 2002;95;2283-2292.

26. Abdalla EK, Vauthey JN, Ellis LM, et al. Recurrence and
outcomes following hepatic resection, radiofrequency ablation,and
combined resection/ablation for colorectal liver metastases. Ann Surg
2004,239:818-827.

27. Adam R, Bismuth H, Castaing D, et al. Repeat hepatectomy for
colorectal liver metastases. Ann Surg 1997;225:51-62

28. Vauthey JN, Pawlik TM, Abdalla EK, et al. Is extended
hepatectomy for hepatobiliary malignancy justified. Ann Surg 2004,
239: 722-732.

29. Ekberg H, Tranberg KG, Andersson R, et al. Determinants of
survival in liver resection for colorectal secondaries. Br J Surg
1986;73: 727-731.

30. Cady B, Jenkins RL, Steele GD, et al. Surgical margin in hepatic
resection for colorectal metastasis: a critical and improvable
determinant of outcome. Ann Surg 1998, 227: 566-571.

31. Shirabe K, Takenaka K, Gion T, et al. Analysis of prognostic risk
factors in hepatic resection for metastatic colorectal carcinoma with
special reference to the surgical margin. Br J Surg 1997;84: 1077-
1080.

32. Pawlik TM, Scoggins CR, Zorzi D, et al. Effect of surgical margin
status on survival and site of recurrence after hepatic resection for
colorectal metastases. Ann Surg 2005;241: 715-724.

33. Altendorf—Hofmann A, Scheele J. 4 critical review of the major
indicators of prognosis after resection of hepatic metastases from
colorectal carcinoma. Surg Oncol Clin N Am 2003;12: 165-192.

34. Charnsangavej C, Clary B, Fong Y, Grothey A, Pawlik TM,
Choti MA. Selection of patients for resection of hepatic colorectal
metastases: expert consensus statement. Ann Surg Oncol 2006,13:
1261-1268.

35. Adson MA, van Heerden JA, Adson MH, et al. Resection of
hepatic metastases from colorectal cancer. Arch Surg 1984;119: 647-
651.

36. Elias D, Ouellet JF, Bellon N, et al. Extrahepatic disease does not
contraindicate hepatectomy for colorectal liver metastases. Br J Surg
2003,90: 567-574.

37. Gough DB, Donohue JH, Trastek VA, Nagorney DM. Resection
of hepatic and pulmonary metastases in patients with colorectal cancer.
Br J Surg 1994;81: 94-96.

38. Ambiru S, Miyazaki M, Ito H, et al. Resection of hepatic and
pulmonary metastases in patients with colorectal carcinoma. Cancer
1998; 82: 274-278.

39. Murata S, Moriya Y, Akasu T, et al. Resection of both hepatic and
pulmonary metastases in patients with colorectal carcinoma. Cancer
1998; 83: 1086-1093.

40. Regnard JF, Grunewald G, Spaggiari L, et al. Surgical treatment
of hepatic and pulmonary metastases from colorectal cancers. Ann
Torac Surg 1998; 66: 214-218.

41. Gibbs JF, Weber T, Rodriguez—Bigas MA, et al. Intraoperative
determinants of unresectability for patients with colorectal hepatic
metastasis. Cancer 1998; 82: 1244-1249.

42. Ohlsson B, Stemram U, Tranberg KG. Resection of colorectal
liver metastasis: 25-year experience. World J Surg 1998;22: 268-277.

43. Minagawa M, Makuuchi M, Torzilli G, et al. Extension of the
frontiers of surgical indications in the treatment of liver metastasis from

colorectal cancer.Long term results. Ann Surg 2000;231: 487-499.

44, Laurent C, Sa CA, Rullier E, et al. Impact of microscopic hepatic
lymph node involvement on survival after resection of colorectal liver
metastasis. J Am Coll Surg 2004, 198: 884-891.

45, Elias D, Ouellet JF. Incidence, distribution, and significance of hilar
lymph node metastases in hepatic colorectal metastases. Surg Oncol
Clin N Am 2003;12: 221-229

46. Nakamura S, Yokoi Y, Suzuki S, et al. Results of extensive surgery
for liver metastasis in colorectal carcinoma. BrJ Surg 1992,79: 35-38.

47. Bekurts KTE, Holscher AH, Thorban S, et al. Significance of
lymph node involvement at the hepatic hilum in the resection of
colorectal liver metastasis. Br J Surg 1997;84.: 1081-1054.

48. Kokudo N, Sato T, Seki M, et al. Hepatic lymph node involvement
in resected cases of liver metastasis from colorectal cancer. Dis Colon
Rectum 1999;42: 1285-1291.

49. Jaeck D, Nakano H, Bachellier P, et al. Significance of hepatic lymph
node involvement in patients with colorectal liver metastasis: a

prospective study. Ann Surg Oncol 2002;9: 430-438.

50. Schlag P, Hohenberger P, Herfarth C. Resection of liver
metastases in colorectal cancer-competitive analysis of treatment
results in synchronous versus metachronous metastases. Eur J Surg
Oncol 1990;16: 360-365.

51. Elias D, Detroz B, Lasser P, et al. Is simultaneous hepatectomy
and intestinal anastomosis safe. Am J Surg 1995,169: 254-260.

52. Fujita S, Akasu T, Moriya Y. Resection of synchronous liver
metastases from colorectal cancer. Jpn J Clin Oncol 2000;30:7-11.

53. Minagawa M, Yamamoto J, Miwa S, et al. Selection criteria for
simultaneous resection in patients with synchronous liver metastasis.
Arch Surg 2006,141: 1006-1012.



ZIME 2 - oy =Y ZHHolel 2uby X|=

54. Capussotti L, Vigano'L, Ferrero A, Lo Tesoriere R, Ribero D,
Polastri R. Timing of resection of liver metastases synchronous to
colorectal tumor: proposal of prognosis-based decisional model. Ann
Surg Oncol 2007, 14: 1143-1150.

55. Adam R, Delvart V, Pascal G, et al. Rescue surgery for
unresectable colorectal liver metastases downstaged by chemotherapy:
a model to predict long-term survival. Ann Surg 2004,240: 644-657.

56.Gill S, Loprinzi CL, Sargent DJ, et al. Pooled analysis of
Sfluorouracil-based adjuvant therapy for stage Il and Ill colon cancer:
who benefits and by how much. J Clin Oncol 2004,22: 1797-1806.

57.Cunningham D, Humblet Y, Siena S, et al. Cetuximab
monotherapy and cetuximab plus irinotecan in irinotecanrefractory
metastatic colorectal cancer. N Engl J Med 2004;351: 337-345.

58. Scoggins CR, Meszoely 1M, Blanke CD, Beauchamp RD, Leach
SD. Nonoperative management of primary colorectal cancer in
patients with stage IV disease. Ann Surg Oncol 1999,6: 651-657

59. Tebbutt NC, Norman AR, Cunningham D, et al. Intestinal
complications after chemotherapy for patients with unresected primary
colorectal cancer and synchronous metastases. Gut 2003;52: 568-573.

60. Benoist S, Pautrat K, Mitry E, Rougier P, Penna C, Nordlinger
B. Treatment strategy for patients with colorectal cancer and
synchronous irresectable liver metastases. Br J Surg 2005,92: 1155-
1160.

61. Stelzner S, Hellmich G, Koch R, Ludwig K. Factors predicting
survival in stage IV colorectal carcinoma patients after palliative
treatment: a multivariate analysis. J Surg Oncol 2005,89: 211 - 217.

62. Ellis LM, Curley SA, Grothey A. Surgical resection after
downsizing of colorectal liver metastasis in the era of bevacizumab. J
Clin Oncol 2005;23: 4853-4855.

63. Chau 1, Cunningham D. Adjuvant therapy in colon cancer--what,
when and how. Ann Oncol 2006;17: 1347-1359.

64.Chau I, Norman AR, Cunningham D et al. 4 randomised
comparison between 6 months of bolus fluorouracil/leucovorin and 12
weeks of protracted venous infusion fluorouracil as adjuvant treatment
in colorectal cancer. Ann Oncol 2005, 16: 549-557.

65. www.nccn.org

66. Nordlinger B, Jaeck D, Guiguet M, et al. Surgical resection of
hepatic metastases. Multicentric retrospective study by the French
Association of Surgery. In: NordlingerB, JaeckD, editors. Treatment of
hepatic metastases of colorectal cancer. Paris: Springer-Verlag, 1992.
p. 129-46.

67.Gervaz P, Park—art R, Nivatvongs S, et al. Colorectal
adenocarcinoma in cirrhotic patients. J Am Coll Surg 2003;196:874-
879

68. Tanaka K, Adam R, Shimada H, et al. Role of neoadjuvant
chemotherapy in the treatment of multiple colorectal metastases to the
liver. BrJ Surg 2003;90:963-969

69. Chua HK, Sondenaa K, Tsiotos GG, et al. Concurrent vs. Staged
colectomy and hepatectomy for primary colorectal cancer swith
synchronous hepatic metastases. Dis Colon Rectum 2004,47:1310-
1316

70. Nagashima [, Takada T, Matsuda K, et al. 4 new scoring system
to classify patients with colorectal liver metastases: proposal of criteria
to select candidates for hepatic resection. J Hepatobiliary pancreat
Surg 2004;11:79-83

71. Tanaka K, Shimada H, Ohta M, et al. Procedures of choice for
resection of primary and recurrent liver metastases from colorectal
cancer. World J Surg 2004,;28:482-487

72. Nordlinger B, Vaillant JC, Guiguet M et al. Survival benefit of
repeat liver resection for recurrent colorectal metastases: 143 cases. J
Clin Oncol 1994, 12: 1491 - 6.

73. Adam R, Bismuth H, Castaing D et al. Repeat hepatectomy for
colorectal liver metastases. Ann Surg 1997, 225: 51 - 62.

74. Tuttle TM, Curley SA, Roh MS. Repeat hepatic resection as
effective treatment of recurrent colorectal liver metastases. Ann Surg
Oncol 1997, 4: 125 - 30.

75. Yamamoto J, Kosuge T, Shimada K, Yamasaki S, Motiya Y,
Sugihara K. Repeat liver resection for recurrent colorectal liver
metastases. Am J Surg 1999, 178: 275 - 81.

76. Sugarbaker P. Repeat hepatectomy for colorectal metastases. J
Hepatobiliary Pancreat Surg 1999; 6: 30 - 8.

77. Cady B, Stone MD. The role of surgical resection of liver metastases
in colorectal carcinoma. Semin Oncol 1991, 18:399-406.

78. Iwatsuki S, Dvorchik I, Madariaga JR, et al. Hepatic resection for
metastatic colorectal adenocarcinoma: a proposal of a prognostic
scoring system. J Am Coll Surg 1999,189 291-299.

79. Nordlinger B, Guiguet M, Vaillant JC, et al. Surgical resection of
colorectal carcinoma metastases to the liver. A prognostic scoring
system to improve case selection, based on 1568 patients. Association
Francaise de Chirurgie. Cancer 1996,77: 1254-1262.

80. Chen YT, Henk MJ, Carney KlJ, et al. Prognostic Significance of
Tumor Markers in Colorectal Cancer Patients: DNA Index, S-Phase
Fraction, p53 Expression, and Ki-67 Index. J Gastrointest Surg 1997;1:
266-273.

81. Domont J, Pawlik TM, Boige V, et al. Catalytic subunit of human
telomerase reverse transcriptase is an independent predictor of survival
in patients undergoing curative resection of hepatic colorectal
metastases: a multicenter analysis. J Clin Oncol 2005,23: 3086-3093.

82. Banerjee D, Gorlick R, Liefshitz A, et al. Levels of E2F-1
expression are higher in lung metastasis of colon cancer as compared
with hepatic metastasis and correlate with levels of thymidylate
synthase. Cancer Res 2000,60: 2365-2367.

83. Park DJ, Stoehlmacher J, Lenz HI. Tailoring chemotherapy in
advanced colorectal cancer. Curr Opin Pharmacol 2003;3: 378-385.

84. Gorlick R, Metzger R., Danenberg KD, et al. Higher levels of
thymidylate synthase gene expression are observed in pulmonary as
compared with hepatic metastases of colorectal adenocarcinoma. J
Clin Oncol 1998;16: 1465-1469.



