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INTRODUCTION

In 2012, colorectal cancer (CRC) continues to be a major 
public health problem. In the United States this year, there 
will be an estimated 147,000 new cases diagnosed and nearly 
50,000 deaths resulting from this disease.[1] Worldwide, 
approximately 1 million new cases of CRC are diagnosed 
each year, with nearly 500,000 deaths a  ributed to this 
disease annually. Fortunately, the age-adjusted incidence 
rates of CRC in all the Indian cancer registries are very 
close to the lowest rates in the world.[2] Hospital-based and 
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population-based data also show that the incidence rates 
for rectal cancer is higher than colon cancer in all parts 
of India. Limited data from the rural population-based 
registries indicate that the incidence rates of colon cancer 
are very low in the rural se  ings. However, the incidence 
rates of rectal cancer is disproportionately higher in rural 
India.[2,3] About 25% of patients present with metastatic 
disease, and of this group, 50-75% will have disease 
confi ned to the liver.[4-6] In patients who present initially 
with early-stage disease, up to 50% will eventually develop 
metastatic disease, with the liver being the most common 
site. Another 10-20% of patients will present with disease 
involving the lung and other less common sites of metastatic 
involvement, including the peritoneum, ovaries, adrenal 
glands, bone, and brain.[7,8] Approximately, 80% of patients 
with colorectal liver metastases present with unresectable 
disease at diagnosis. Recent reports have shown 5-year 
survival rates following resection of liver metastasis 
exceeding 50%. Furthermore, rates of 5-year survival for 
patients with metastatic liver disease not undergoing 
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surgery have been shown to be quite low in a number of 
studies.[9,10] Fluorouracil has been the mainstay of treatment 
for metastatic CRC for a long time. However, in recent years, 
newer chemotherapeutic agents, particularly oxaliplatin 
and irinotecan have been shown to improve survival in 
combination with 5-fl uorouracil (FU)-based therapies. The 
development of targeted agents that are tumor-specifi c with 
be  er toxicity profi les than chemotherapeutic agents has 
widened the spectrum of therapies for this disease. The two 
targeted agents, an antivascular endothelial growth factor 
monoclonal antibody bevacizumab and antibody against 
epidermal growth factor receptor (EGFR) cetuximab are 
eff ective agents in improving clinical outcome for patients 
with metastatic CRC. For patients who are unable to be cured 
by surgery, a combination of radiofrequency ablation (RFA) 
and regional chemotherapy has recently been introduced 
with encouraging results. The addition of RFA for patients 
treated with transarterial chemoembolization has recently 
been shown to improve overall survival (OS) in patients with 
unresectable CRC metastases to the liver. A growing fi eld 
of interest has been the surgical management of peritoneal 
metastases from CRC, using cytoreductive surgery (CRS) 
and intraoperative chemoperfusion with mitomycin C 
or oxaliplatin, combined with hyperthermia (HIPEC) 
which had shown improvement in median survival when 
compared with systemic chemotherapy alone. Over the 
past 10 years, introduction of newer chemotherapeutic 
agents and novel-targeted agents, tremendous progress 
in the fi eld of surgery and ablation therapies, the median 
survival of patients with advanced metastatic disease has 
gone from 10-12 months to nearly 24 months culminating 
metastatic CRC as a chronic disease. Keeping this in mind, 
we have conducted a retrospective analysis of our patients 
of metastatic colon cancer treated in last 5 years.

MATERIALS AND METHODS

A retrospective review of 105 case fi les was done, who 
were treated in our institute between January 2006 and 
December 2010. Patients with carcinoma colon were 
evaluated by a team of surgeons and radiation oncologists 
and underwent treatment according to the protocol 
designed by the same team. Only the histologically 
proven adenocarcinomas of colon were included. Apart 
from routine investigations preoperative evaluation was 
done with chest X-ray, contrast-enhanced computed 
tomography (CT) scan of abdomen and pelvis, colonoscopy 
and CEA (carcinoembryogenic antigen). PET-CT (positron 
emission tomography-computed tomography) was also 
included in work0up and response assessment of some 
patients. Out of 105 patients, 61 (58%) patients had 
metastatic disease either synchronous or metachronous 
and those patients were taken up for analysis. Various 
treatment modalities used in this group of patients in our 

se  ing were analyzed and correlated with progression-free 
survival (PFS) and OS.

Treatment protocols
Chemotherapy schedules
We have used diff erent chemotherapy schedules for our 
metastatic colon cancer patients over this period of time as 
fi rst-line therapy or alternative regimens.
1. Injection 5-FU and leucovorin
2. Injection 5-FU, leucovorin and oxaliplatin (FOLFOX)
3. Injection 5-FU, leucovorin and irinotecan (IFL)
4. Injection 5-FU, lecovorin and bevacizumab
5. Injection irinotecan and cetuximab
6. Oral capecitabine and leucovorin.

Resection
Surgical resection is, to date, the only potentially curative 
treatment of colorectal metastases.

The inclusion criteria for determining patient suitability for 
resection are as follows:
1. Up to three liver lesions,
2. Likelihood of achieving negative surgical margins while 

maintaining adequate liver reserve.

The presence of extrahepatic disease is generally considered 
a contraindication to hepatic resection, especially with 
peritoneal or abdominal lymphnode metastasis, where 
hepatic resection does not seem to improve survival at all.

Radiofrequency Ablation (RFA)
RFA is based on producing coagulative necrosis using a 
high-frequency alternating current that is delivered through 
an electrode placed in the center of the tumor.

Inclusion criteria for RFA are as follows:
1. Up to three liver lesions
2. Tumor size <3 cm
3. Patients who could not undergo resection due to 

comorbidity.

Hyperthermic intraperitoneal infusion
CRS and heated perioperative chemotherapy (HIPEC) 
were applied in our patients with isolated peritoneal 
metastasis. It demands a surgical procedure combined 
with cancer chemotherapy in the operating room. CRS 
involves fi ve diff erent peritonectomy procedures that 
are combined as needed with eight diff erent visceral 
resections, in order to make patients with PM visibly 
disease-free. Immediately following the complete cancer 
resection and prior to intestinal reconstruction, the 
abdominal and pelvic spaces are fl ooded by a warm 
chemotherapy solution with injection cisplatin and 5-FU 
augmented by heat.
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Endpoint and statistical analysis
The 2 year PFS and OS was the end point of our study. Since 
the overwhelming majority of recurrences happen within 
fi rst 2 years, 2 year PFS is a reasonable surrogate for cure. 
Kaplan Meir survival curve was used for survival analysis. 
P < 0.05 was considered statistically significant. SPSS 
software version 18 was used for all statistical calculations.

RESULTS

Patient characteristics
Median age of presentation was 57 years ranging from 22 to 
79 years. Out of 105 patients, 63 patients were males and 42 
were females. Among tumors of the colon, sigmoid (41.9%) 
was the most common site of involvement followed by 
descending (29.5%), transverse (16.2%), and ascending 
colon (12.4%). A total of 58% of patients had metastatic disease 
either during presentation or developed subsequently during 
treatment or follow-up. A total of 21 patients presented with 
metastasis at presentation, whereas 40 patients developed 
metastasis metachronously. Liver was the most common site 
of metastasis (65.5%), followed by peritoneum (16.4%) and 
lung (13.1%). Most of the patient with hepatic metastasis 
presented with more than three lesions (55%), whereas solitary 
liver metastasis was seen in only seven patients [Table 1].

Treatment characteristics
Routine protocol was followed in nonmetastatic colon 
cancer patients. For liver metastasis, diff erent modalities 
had been tried during this time period with evolution of 
newer advances in the fi eld of oncology. Resection of liver 
metastasis was possible in six patients. RFA was done in 
six patients who were not fi t for surgery and had 1 - 3 liver 
lesions. HIPEC was performed in 4 out of 10 patients who 
developed only peritoneal carcinomatosis. Novel-targeted 
agents like bevacizumab was used in four patients with 

disseminated disease who were refractory to first line 
oxaliplatin-based chemotherapy. Anti-EGFR monoclonal 
antibody cetuximab was tried in four patients with wild-type 
k-ras. Regarding chemotherapy regimes, most of the patients 
received FOLFOX and 5-FU-leucovorin-based chemotherapy 
either as fi rst-line or second-line treatment [Table 2].

Survival and outcome
With use of diff erent modalities, it was possible to achieve 
2-year PFS of around 28% [Figure 1] and a median OS of 
around 18 months [Figure 2].

Out of 13 patients who received bolus 5-FU-leucovorin alone, 
response (CR + PR) was seen in three patients (23.1%) with a 
median OS of 11months. Response rate of around 45.5% (5/11) 
was seen in 11 patients who received FOLFOX-based 
chemotherapy alone. With addition of oxaliplatin-based 
chemotherapy median PFS of around 8 months could be 
achieved in our patients. Out of three patients who received 
IFL regime, one patient (33.3%) showed response with a 
median OS and PFS of 13 and 5.8 months, respectively.

Liver resection of colorectal metastases is associated with 
3-year survival rate of 50% (3/6). After resection, recurrences 
are observed in four patients and involve the liver in 50% 
of the cases. For six patients who underwent RFA, 3-year 
survival rate of 50% (3/6) could be achieved. Out of four 
patients who underwent HIPEC, three of them achieved 

Table 1: Patient characteristics

Patient Characteristics No of patients(%)

Age ( Median) 57 years
Sex

Male 63 (60)
Female 42 (40)

Tumor Location
Ascending 13 (12.4)
Transverse 17 (16.2)
Descending 31 (29.5)
Sigmoid 44 (41.9)

M-stage
M0 44 (41.9)
M1 61 (58.1)
-Synchronous 21 (34.4)
-Metachronous 40 (65.6)

Site of metastasis 
Liver 40 (65.6)
Lung 8 (13.1)
Peritoneum 10 (16.4)
Others 3 (4.9)

Table 2: Treatment Modalities offered

No of 
patients

 Chemo 
schedules

No of 
chemo 
cycles

Other 
procedures

13 5 FU+LV alone  Median 6 Nil
3 5 FU+LV 1st line 

& FOLFOX 2nd 
line+Capecitabine 
3rd line

 Median 
14

Nil

1 5 FU+LV  Median 6 Resection
1 5 FU+LV  Median 6 RFA
2 IFL 1st 

line+Capecitabine 
2nd line

 Median 8 Nil

2 FOLFOX -1st 
line+IFL 2nd line

 Median 8 Nil

1 IFL alone  3 Nil
11 FOLFOX alone Median 6 Nil
4 FOLFOX 1st 

line+Bevacizumab 
2nd line

Median 11 Nil

5 FOLFOX Median 6 RFA
5 FOLFOX Median 6 Resection
4 FOLFOX 1st 

line+Cetuximab 
2nd line

Median 9 Nil

2 5FU+LV 1st 
line+FOLFOX2nd 
line

 
12 (Mean)

HIPEC

2 FOLFOX  6 (Mean) HIPEC
5 Capecitabine+LV 

alone
 Median 6 Nil
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survival around 11 months, whereas one patient survived 
only 6 months. Out of four patients who received injection 
bevacizumab as second-line treatment in metastatic se  ing; 
one patient had partial response, two had stable disease, and 
another one progressed in spite of second-line therapy. The 
patient who achieved partial response had PFS of around 
6 months and OS was around 1 year. One of four patients 
who received inj cetuximab in refractory se  ing showed 
partial response, one had stable disease and rest two had 
progressive disease. Mean OS of around 6 months was 
achieved in this group of patients.

DISCUSSION

CRC is the second most common cause of cancer death in 
developed countries and third most common malignancy 
worldwide. Nearly one fourth of patients have metastatic 
disease at diagnosis with a 5-year survival of less than 10% 
and a signifi cant number of patients with loco regional 
disease go on to develop distant metastasis subsequently.

Treatment advances within the last decade have extended 
patient survival to the point, where metastatic colorectal 
cancer can be considered more of a chronic illness than 
an acutely fatal one. Oncologists now have a substantial 
number of options from which to select in designing a 
treatment strategy that looks beyond fi rst-line therapy to 
multiple treatment phases.

The fi rst real advance in fi rst-line chemotherapy for patients 
with metastatic CRC came in late 1990s with the addition 
of active cytotoxic agents to a 5-FU/leucovorin base. The 
addition of irinotecan to bolus 5-FU/LV (IFL) increased 
median survival in patients with metastatic CRC from 
12 to 14.8 months. Sal   et al.,[11] showed that combining 
irinotecan with bolus 5-FU/LV resulted in a higher response 
rate, longer PFS, and longer OS in fi rst-line metastatic CRC 

treatment. In this retrospective analysis, patients who 
received irinotecan-based chemotherapy showed response 
rate of 33% with a median OS of 14 months which is quite 
comparable with other studies. But at the same time, two out 
of three patients suff ered from grade III diarrhea which had 
restricted us to use this kind of toxic regimen in large number 
of patients where performance status of the patients are poor.

Goldberg et al.,[12] showed that FOLFOX produced a 
higher response rate (45%) and longer median survival 
time (19.5 months) than IFL. With the exception of 
peripheral neuropathy, the toxicity profi le for FOLFOX also 
was more favorable than that of IFL. In this retrospective 
analysis, most of our patients received FOLFOX-based 
chemotherapy either as fi rst-line or second-line agent. When 
FOLFOX used alone, it showed a response rate of (45.5%) 
with a PFS of 8 months. They had achieved a median OS of 
around 18 months which is not inferior to Western studies.

VEGF is a specifi c mitogen for the endothelial cell and one 
of the most potent proangiogenic factors. It appears to be 
a particularly a  ractive target for CRC. Phases II and III 
studies have evaluated the addition of bevacizumab to 
5-FU/LV as a standard option for the fi rst-line treatment 
of metastatic CRC. Giantonio et al.,[13] showed the addition 
of bevacizumab to the FOLFOX chemotherapy regimen, 
provides a statistically signifi cant and clinically meaningful 
improvement in OS, compared to FOLFOX alone, in 
patients with advanced or metastatic disease in whom the 
disease has progressed after adjuvant chemotherapy with 
FOLFIRI. In this retrospective analysis, bevacizumab was 
added with 5-FU/LV in four patients who were refractory to 
FOLFOX-based chemotherapy. One of those four patients 
responded partially (25%) to bevacizumab and mean OS 
was 12.1 months which could be matched to other studies.

The EGFR signaling is thought to play a pivotal role in 
tumor growth and progression of CRC. Cetuximab has 

Figure 1: Kaplan-Meir survival curve showing progression-free survival Figure 2: Kaplan-Meir survival curve showing overall survival
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been studied both a single agent and in combination 
with irinotecan for patients with disease progression on 
initial therapy for metastatic disease. Cunningham et al.,[14] 
evaluated the response of cetuximab alone and cetuximab 
plus irinotecan in patients with irinotecan refractory CRC. 
The response rates were 10.8% for cetuximab alone and 
22.9% for cetuximab plus irinotecan. In this retrospective 
analysis, one out of four patients (25%) showed partial 
response with a mean OS of 6.2 months.

Resection off ers the greatest likelihood of cure for patients 
with liver-isolated CRC. In surgical case series, 5-year 
survival rates after resection range from 31 to 58%, averaging 
40%, and surgical mortality rates are generally <5%.[15,16] 
Because of its clear survival impact, surgical resection 
is the treatment of choice when feasible. Unfortunately, 
no more than 20% of the patients with isolated hepatic 
metastasis are amenable to potentially curative resection. 
Most are nonsurgical candidates because of tumor size, 
location, multifocality, or inadequate hepatic reserve. In 
this retrospective analysis, 15% (6/40) of the patients with 
liver metastasis underwent surgical resection and among 
them three patients (50%) achieved 3-year OS.

As many as 90% of patients with metastatic CRC are not 
candidates for surgical treatment.[17] Criteria for unresectable 
metastases include bilobar disease that cannot be completely 
excised, proximity to major vasculature structures 
precluding margin-negative resection, and comorbid 
conditions that preclude surgery. For these untreated 
patients, survival is less than at 5 years.[18] This emphasizes 
the need for alternative forms of disease management. RFA 
has emerged as a viable option for many patients who are 
not surgical candidates. Solbiati et al.,[19] reported an overall 
median survival of 36 months in 117 patients but for those 
with metastasis below 2.5 cm in diameter the median 
survival increased to 42 months. In a study by Gillam and 
Lees, they have reported 5-year survival of 34% from the 
diagnosis of liver metastasis but for those with no more than 
three tumors below 3.5 cm in diameter, the 5-year survival 
from the diagnosis of liver metastasis increased to 40%. In 
this retrospective analysis, patients with up to three liver 
lesions, size <3 cm but not amenable to surgical resection 
were taken up for RFA and 3-year survival rate of around 
50% could be achieved.[20]

Peritoneal metastases are a common presentation for 
patients with metastatic CRC, and the median survival of 
patients with peritoneal metastasis is approximately 1 year. 
In a majority of patients, the disease remains limited to the 
peritoneal cavity. Therefore, investigators have applied CRS 
and heated peritoneal chemotherapy as a standard approach 
for selected patients with peritoneal metastasis from CRC. 
Sugarbaker and Jablonski[21] showed 3-year survival of 35% 

in 51 patients with peritoneal metastasis from colon cancer 
treated with CRS plus intraperitoneal 5-FU and mitomycin 
C.19 In 2003, Verwaal from Amsterdam showed a 3-year 
projected survival of 38% in 54 patients treated by CRS and 
hyperthermic intraperitoneal mitomycin C with adjuvant 
systemic 5-FU.[22] In this retrospective analysis, 75% (3/4) of 
patients who underwent HIPEC survived around 11 months 
and a 3-year survival of 25% (1/4) was seen.

With use of various modalities of treatment in these 
heterogeneous group of patients, we are able to achieve 
median OS of 18 months and 2-year PFS of 28% which is not at 
all inferior, especially in a developing country like ours, where 
most of the patients present with poor general condition.

CONCLUSION

It’s a long journey since 1958 from an era of 5-FU alone to 
a recent era of resection, RFA, oxaliplatin, irinotecan-based 
chemo or magic bullets like bevacizumab or cetuximab. 
Advancement of treatment of metastatic CRC in those 
last 50 years has extended the survival to such an extent 
that it can be considered as a chronic disease rather than 
an acutely fatal entity. This retrospective analysis also 
showed that metastatic colon cancer can be converted into 
a chronic disease with enhancement of 2-year PFS up to 
28% and median OS of around 18 months with availability 
of plethora of new drugs, biological agents, surgery, and 
modern techniques like RFA or HIPEC. Maximizing effi  cacy 
must be balanced with minimizing toxicities, particularly 
in patients with active disease. Furthermore, because 
adjuvant and fi rst-line therapy can infl uence subsequent 
treatment selection, various scenarios along a treatment 
continuum must be considered from the outset to ensure 
that each patient has the best chance of receiving—and 
benefi ting from-all available therapies. Because there are 
no prospective data to determine with precision which 
patients might benefi t from which regimens and sequences 
at present, therapy should be individualized based on 
known clinical factors. Prospective clinical trials as well 
as retrospective analyses of existing clinical databases will 
provide more defi nitive guidance.

REFERENCES

1. Siegel R, Ward E, Brawley O, Jemal A. Cancer Statistics, 2011: 
The impact of eliminating socioeconomic and racial disparities 
on premature cancer deaths. CA Cancer J Clin 2011;61:212-36.

2. Curado MP, Edwards B, Shin HR. Cancer incidence in five 
continents. Vol. 9. No. 160. Lyon: IARC, Scientifi c Publication; 2007.

3. National Cancer Registry Programme. Available from: h  p://www.
icmr.nic.in/ncrp/cancer_reg.html [Last accessed on 2010 Nov 4].

4. Weiss L, Grundmann E, Torhorst J, Hartveit F, Moberg I, Eder M, 
et al. Haematogenous metastatic pa  erns in colonic carcinoma: An 
analysis of 1541 necropsies. J Pathol 1986;150:195-203.



Clinical Cancer Investigation Journal | January-February-2014 | Vol 3 | Issue 1 31

Kapoor, et al.: Metastatic colon cancer, chronic disease

5. Manfredi S, Bouvier AM, Lepage C, Hatem C, Dancourt V, 
Faivre J. Incidence and pa  erns of recurrence after resection for 
cure of colonic cancer in a well defi ned population. Br J Surg 
2006;93:1115-22.

6. Manfredi S, Lepage C, Hatem C, Coatmeur O, Faivre J, 
Bouvier AM. Epidemiology and management of liver metastases 
from colorectal cancer. Ann Surg 2006;244:254-9.

7. Labianca R, Bere  a GD, Kildani B, Milesi L, Merlin F, Mosconi S, 
et al. Colon cancer. Crit Rev Oncol Hematol 2010;74:106-33.

8. Sundermeyer ML, Meropol NJ, Rogatko A, Wang H, Cohen SJ. 
Changing pa  erns of bone and brain metastases in patients with 
colorectal cancer. Clin Colorectal Cancer 2005;5:108-13.

9. Wood CB, Gillis CR, Blumgart LH. A retrospective study of the 
natural history of patients with liver metastasis from colorectal 
cancer. Clin Oncol 1976;2:285-8.

10. Wagner JS, Adson MA, Van Heerden JA, Adson MH, Ilstrup DM. 
The natural history of hepatic metastasis from colorectal cancer. 
A comparison from respective treatment. Ann Surg 1984;199:502-8.

11. Sal   LB, Cox JV, Blanke C, Rosen LS, Fehrenbacher L, Moore MJ, 
et al. Irinotecan plus fl uorouracil and leucovorin for metastatic 
colorectal cancer. Irinotecan Study Group. N Engl J Med 
2000;343:905-14.

12. Goldberg RM, Sargent DJ, Morton RF, Fuchs CS, Ramanathan RK, 
Williamson SK, et al. A randomized controlled trial of fl uorouracil 
plus leucovorin, irinotecan, and oxaliplatin combinations in 
patients with previously untreated metastatic colorectal cancer. 
J Clin Oncol 2004;22:23-30.

13. Giantonio BJ, Catalano PJ, Meropol NJ. High-dose bevacizumab 
improves survival when combined with FOLFOX4 in previously 
treated advanced colorectal cancer: Results from the Eastern 
Cooperative Oncology Group (ECOG) study E3200. Proc Am Soc 
Clin Oncol 2005;23:1a.

14. Cunningham D, Humblet Y, Siena S, Khayat D, Bleiberg H, 
Santoro A, et al. Cetuximab monotherapy and cetuximab plus 
irinotecan in irinotecan-refractory metastatic colorectal cancer. 
N Engl J Med 2004;351:337-45.

15. Choti MA, Sitzmann JV, Tiburi MF, Sumetchotimetha W, 

Rangsin R, Schulick RD, et al. Trends in long term survival 
following liver resection for hepatic colorectal metastases. Ann 
Surg 2002;235:759-66.

16. Kornprat P, Jamagin WR, Gonen M, DeMatteo RP, Fong Y, 
Blumgart LH, et al. Outcome after hepatectomy for multiple (four 
or more) colorectal metastases in the era of eff ective chemotherapy. 
Ann Surg Oncol 2007;14:1151-60.

17. Oshowo A, Gillams A, Harrison E, Lees WR, Taylor I. Comparison 
of resection and radiofrequency ablation for treatment of solitary 
colorectal liver metastases. Br J Surg 2003;90:1240-3.

18. Bentrem DJ, DeMa  eo RP, Blumgart LH. Surgical therapy for 
metastatic disease to the liver. Annu Rev Med 2005;56:139-56.

19. Solbiati L, Livraghi T, Goldberg SN, Ierace T, Meloni F, 
Dellanoce M, et al. Percutaneous radio-frequency ablation of 
hepatic metastases from colorectal cancer: Long-term results in 
117 patients. Radiology 2001;221:159-66.

20. Gillam AR, Lees WR. Five year survival in 309 patients with 
colorectal liver metastases treated with radiofrequency ablation. 
Eur Radiol 2009;19:1206-13.

21. Sugarbaker PH, Jablonski KA. Prognostic features of 51 colorectal 
and 130 appendiceal cancer patients with peritoneal carcinomatosis 
treated by cytoreductive surgery and intraperitoneal chemotherapy. 
Ann Surg 1995;221:124-32.

22. Verwaal VJ, van Ruth S, de Bree E, van Sloothen GW, van 
Tinteren H, Boot H, et al. Randomized trial of cytoreduction and 
hyperthermic intraperitoneal chemotherapy versus systemic 
chemotherapy and palliative surgery in patients with peritoneal 
carcinomatosis of colorectal cancer. J Clin Oncol 2003;21:3737-43.

Cite this article as: Kapoor R, Bhattacharyya T, Bahl A, Gupta R, 
Kalra N, Dhanireddy B. Can we consider metastatic colon cancer in the 
ambit of chronic disease in present scenario? Experience of a tertiary 
care centre from India. Clin Cancer Investig J 2014;3:26-31.

Source of Support: Nil, Confl ict of Interest: None declared.


