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Curative Resection Following Neoadjuvant
Chemotherapy Including a Molecularly
Targeted Agent in Patients with Unresec-
table Colorectal Distant Metastases

Jin Soo Kim, M.D., Byung Soh Min, M.D., Hyuk Hur,
M.D., Nam Kyu Kim, M.D., Jin Sub Choi, M.D., Seung
Kook Sohn, M.D., Chang Hwan Cho, M.D., Joong Bae
Ahn, M.D.", Jae Kyung Roh, M.D.'

Departments of Surgery and 'Internal Medicine, Yonsei
University College of Medicine, Seoul, Korea

Purpose: A colorectal carcinoma is the fourth most
common malignancy in the world. Unfortunately, only
approximately 20% of the liver metastases are resectable
at the initial presentation. Neoadjuvant chemotherapy has
been used for downsizing in unresectable disease. In
addition, the use of newer biologic agents, such as
cetuximab and bevacizumab, has much improved
responses in patients with unresectable colorectal liver
metastases. The aim of this study was to report on
patients who had received a curative resection following
neoadjuvant chemotherapy including a molecularly
targeted agent for unresectable colorectal liver meta-
stases. Methods: Following the neoadjuvant chemo-
therapy using cetuximab plus FOLFIRI (irinotecan and
infused fluorouracil plus leucovorin) or bevacizumab plus
FOLFOX (oxaliplatin and infused fluorouracil plus
leucovorin), 10 patients with initially unresectable colo-
rectal liver metastases underwent a curative surgical
resection between September 2005 and June 2007.
Results: One patient underwent a right lobectomy, three
patients a segmentectomy and five a wedge resection
with or without radiofrequency ablation. With a median
postoperative follow-up of 14 months (range, | to 22
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montbhs), five recurrences (50%) occurred. The common
toxic effects were grade 2/3 skin toxicity (60%), grade
4 hematologic toxicity (20%), grade 3 gastrointestinal
toxicity (10%), and grade 3 neurologic toxicity (10%).
Conclusions: Our preliminary data suggests that neo-
adjuvant chemotherapy including a molecularly targeted
agent may improve resectability in patients with initially
unresectable colorectal liver metastases although a high
recurrence rate exists. Randomized prospective studies
comparing neoadjuvant chemotherapy including a
targeted agent in cases of unresectable colorectal liver

metastases are warranted. ] Korean Soc Coloproctol
2008;24:184-191
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Aore @ 5] 3, Aol gekstetaw e
Zo] ¢l Eastern Cooperative Oncology Group
(ECOG) #5577} 2 u|uto]w odgdo] 184 o] 4 754
uRko 2 Anlk Jo A P47 10 gdl o], ¥
7} 3,500/mm’ o], EFT7E 1,500/mm’ o], ¥
Z=gtko] 100,000/mm’ o] go|m, 7+71%5 A ASTS}
ALT7} AAF2] 5ul] o]slo]ar, A = bilirubin X7}
1.5 mg/dl oJslo|m, A7]5 AA EA creatinine T
A7} 1.3 mg/dl o|3}Q] -2 sqick 7+ Hole] A
7 213, 3, WA FFsta, el
kg el Aol 745 2o oizet f1d3]ell
Al st el Aol Wiz Z7]ek AMrell &)
o] 7l Faogxk 1l 7o HWel U= A+
% JdolglE 7)%50] 25~30% u|ute g 7Aoo
HEE 452 A elslsick(Table 1).
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Table 1. Definition of unresectability

Criteria for

unresectability Definition
Location Contiguity with cardinal structures of the
liver (at least two hepatic veins, the
inferior vena cava or the liver hilum)
Size Remaining liver after resection would be
insufficient to maintain normal function
(25~30%)
FRETE, WAHAE A4 9 el 3
(CEA), 55 AasigtEdo], 7+ 27158485 A28
S, Zoll wheh U ERA Y 2 BHAEE
s} AAE F7bsleh 2 Aol el Ak Gekshe
el e~giA F7] ¥ 209 BACE of3hd 3
A, R, WA elebd Y, BE A
SEAS AAslaL, 7 Aol AArbesAe
& wjoll= 7+ A7l sEdde Aldskdeh 84 el
ol e aratet e el u) F7)ukeh Sk
A 7E & B ek Ads]ellA] Fekel X Ent
g3t AA FsAE A BRshgon Hol Wi

s =

719k el dagle] = AA Erbs3 Vvs
kA grom 2 AAlE W AFIERNER 1
cm ©]e] AA|de] FHE = g w2 it
Holo] e 7hE 23 Aol ol A3
I FFe] Z7)e Aol whel 7 AE, A4
Az, FAAE ol AvEglon] 1Fagdx] 5o 9
gk Wae] st e E2HQ AAlEE 7hskeict =)
Aol7t e A-fex Aol Wao ARt 73
A ghatell £z

g}olstsl @ 2 cetuximab+ FOLFIRI (5-FU, folinic
acid, irinotecan, 8¢]), bevacizumab~+FOLFOX (5-FU, fo-
linic acid, oxaliplatin, 2¢1]) 27}A] X EHHH & o] &3}
I KA & EF 25 HHer Tl
Cetuximab+ FOLFIRI &}¢t3}3t @ W o] Fof vlS irj-
notecan 180 mg/m°¢} 5-FU 400 mg/m’S A|1Yel &5
AFslaL o]o] A 5-FU 2,400 mg/m* S Al1L 7} 2Q 0l
464 7+ B+ A< A8}, Folinic acid 400 mg/m’
E Aol AFslg el Cetuximab 3] 2% 400 mg/m’
S AFeka o] F 250 mgm” FHOZ wF wpr} HF
3199 o}, Bevacizumab+FOLFOX &9}s}3Q Wl 2] Fof
HF 2 oxaliplatin 100 mg/m°2} 5-FU 400 mg/m*E A
1906l F<4 AFsla o]o] A 5-FU 1,200 mg/m’S A
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Fig. 1. Abdominal CT scan
images before (A) and after
(B) the chemotherapy. Huge
metastatic liver mass drama-
tically decreased after the neo-
adjuvant chemotherapy (case
9).

Fig. 2. Liver resection specimen shows a subcapsular tumor
nodule (case 9).
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Table 2. Summary of patients who underwent liver

resection after neoadjuvant chemotherapy

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10
Sex/age M/58 M/73 M/74 M/57 M/60 F/57 M/61 M52 M67 M/53
Metastasis Synchro-  Synchro- Metachro- Synchro-  Synchro- ~ Synchro-  Synchro-  Synchro- ~ Synchro-  Synchro-
presentation nous nous nous nous nous nous nous nous nous nous
Primary tumor ~ Sigmoid  Rectum  Sigmoid  Sigmoid  Sigmoid  Sigmoid  Rectum Sigmoid Rectum Sigmoid
pIN stage pT3N2 pT3N1 pT3N1 pT3NO pT3N2 pT3N1 pT3NO pT3NO pI3N1 pI3N1
Unresectability Size Size Location Size Location Size Size Size Size Size
Number of li
ver o Ve 5 3 12 5 10 13 7 5 14
metastasis
Length of largest
. 12.7 4.8 39 33 3.0 3.0 4.0 1.3 10 43
metastasis (cm)
Extrahepatic
. Yes (lung) Yes (lung) No No No No No No No No
metastasis
Chemotherapy ~ FOLFIRI* FOLFIRI FOLFIRI FOLFIRI FOLFIRI FOLFIRI FOLFIRI FOLFOX' FOLFIRI FOLFOX
regemen Cetuximab Cetuximab Cetuximab Cetuximab Cetumimab Cetuximab Cetuximab Bevacizumab Cetuximab Bevacizumab
Number of cycle 10 12 6 14 8 8 6 12 10 6
CEA (ng/ml)
Initial 987.83 2,169.2 12.5 289.15 18.85 546.6 3.17 11.88 20.51 163.6
Preop. 125 36.94 247 3.50 221 253 0.68 242 273 0.99
Postop. 0.72 18.76 135 2.09 111 0.96 0.99 1.40 1.0 0.80
Skin  Neutropeni
skin (G (€2 e“(G(Zema
Toxicity Skin (G2) Neutropenia Skin(G3) Skin(G2) . Skin (G3)  None None None
G Diarthea  Neuropathy
G3) (G3)
, RFA, RFAT, RFA,
Operation Rt. Segmentec-  Wedge . Segmentec- Wedge
. . Observation Wedge Wedge . Segmentec- ~ Wedge
(liver) lobectomy tomy resection ) ) resection .
resection  resection tomy resection
Operation Wound Wound  Intestinal
L. . . K e None None None None None None
complication ~ dehiscence dehiscence obstruction
Interval between
end of CTx and L5 35 6.5 3 5 5 7 12 3 85
operation (Wk)
Foll
W T, 2 » 19 17 17 1 5 4 1 1
months
R
courrence, 10 (iver) 17 (lung) 14 (iver) 13 (liver) 13 (iven NED'  NED NED NED NED
months (organ)
Treatment Segmentec- Wedge
after tomy ) RFA  Tomotherapy = CTx
I resection
recurremce CIx

*FOLFIRI = irinotecan+5-fluorouracil+leucovorin;
NED = 'cTx

ablation; no evidence of disease; = chemotherapy.

TFOLFOX = oxaliplatin+5-fluorouracil+leucovorin;

TRFA = radiofrequency
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