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Abstract

Aims: The study was carried out to evaluate the early outcomes using Radiofrequency Ablation (RFA) for unresectable liver metastases
in the management of metastatic colorectal cancer (MCRC) from an area of low endemicity. Material and Methods: 60 Patients with
unresectable colorectal liver metastases had undergone 88 sessions of RFA from January 2007 till December 2013. The results were
retrospectively analysed to evaluate the outcomes in terms of efficacy and survival rates. Results: The median follow up of patients
in our series was 24.8months. 35/52 (67.3%) patients had complete response at 3 months while 8 patients were lost to follow up. Of
the 17 patients who had recurrence, 4 (23.5%) were at the ablated site while 13 patients (76.4%) progressed elsewhere. Abdominal
pain was commonest post procedural symptom (20%). There was no procedure related mortality or any major complications. Mean
disease free interval and Progression free survival was 6.7 and 13.1 months. Estimated median survival in patients with liver limited
disease and those with small lesion (<3cm) was 3.79 years and 3.45 years respectively. Median survival in patients with lesion size
3-5 cms was 1.5 years. Annual survival rates would be 94.5%, 55.2% and 26.2% for 1, 3 and 5 years. Conclusion: Radiofrequency
ablation of unresectable liver metastases is effective in treatment of mMCRC. Estimated survival rates and Annual survival rates at our
institute from the low endemic region also follow the global trend. Size of the lesion was an important predictor of efficacy of RFA.
Presence of extrahepatic disease and lesion size >3 cm was associated with decreased survival.
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Introduction Over 50% of the patients with CRC will develop liver
metastases during their disease process, and 5-year survival

The functional status of liver plays an important rolein the ~ rate of untreated liver metastases is less than 3%."

survival of patients suffering colorectal carcinoma (CRC).
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While surgical resection is considered the gold standard
for treatment of CRC liver metastases, only 10-20% of
the patients with liver metastases are deemed resectable.
Systemic therapy is the standard of care in such patients,
which can prolong the median survival to more than 2 years.

Radiofrequency ablation (RFA) is a technique that causes
tumor destruction by hyperthermia and improves survival
over chemotherapy alone in patients with traditionally
unresectable disease.*’ India is in a low endemic
area of CRC according to GLOBOCON 2012 data. We
retrospectively analyzed the efficacy and survival rates of
our patients who had undergone RFA.

Materials and Methods

Sixty patients with histopathologically proven diagnosis
or its clinical or biochemical equivalent of metastases
from colorectal malignancy who had undergone RFA
from January 2007 to December 2013 at our institute
were included in this study. Patients were considered to
have unresectable disease because of insufficient future
liver remnant, proximity to critical structures, prohibitive
comorbidity, or refusal for surgery. Exclusion criteria
included patients with Eastern cooperative oncology group
performance status >2, more than 5 lesions, tumor located
less than 1 cm from the main biliary duct, anterior exophytic
location of the tumor, uuntreatable/unmanageable
coagulopathy, or severe comorbidities.

Routine biochemical investigations and tumor markers
were performed in all patients planned for RFA.
Preprocedure positron emission tomography/computed
tomography (PET/CT) with intravenous contrast was
performed to precisely evaluate the disease burden, location
of tumors, and feasibility of ablation.

RFA of all patients was performed under general anesthesia
and CT guidance. A 150 W RF generator (RITA Medical
Systems, Angiodynamics™, California) was used. To
perform a typical ablation, two grounding pads were
placed on the patient’s thighs. Fourteen-gauge expandable
electrode needles (StarBurst XL and SDE) were used in all
cases, and the choice of electrode depended on the size
and location of tumor. RFA was performed for a fixed
duration depending on the size of the lesion, as per the
manufacturer’s protocol. At the end of the procedure,
when the generator was turned off, a “cool down cycle”
was automatically performed. A check CT scan was done
to ascertain the completion of ablation, and overlapping
ablation was performed as required to achieve complete
ablation, including at least 1 cm of normal parenchyma
around the tumor as margin. At the end of the session, the
expandable tines were retracted and coagulation of the

needle track was performed (track ablation) at a temperature
above 75°C with the aim of preventing any tumor cell
dissemination.

Triphasic CT was done immediately after ablation to assess
zone of ablation and to rule out any treatment related
vascular complications prior to extubation. For FDG (Fluro
Deoxy Glucose) avid metastatic lesions, regional PET/CT
was obtained within 24 h post procedure to confirm that
ablation was complete and to plan further treatment in
case of any residue. Patients were further monitored with
biochemical markers and imaging [contrast-enhanced
CT (CECT) or PET/CT] at 3, 6, and 12 months after treatment,
and at yearly intervals thereafter for the next 5 years. In
patients with FDG non-avid lesions, imaging follow-up was
done using CECT. Follow-up imaging studies were aimed
at detecting local tumor progression, development of new
hepatic lesions, or emergence of extrahepatic disease.

Complete ablation was defined by no FDG uptake in
any part of the treated lesion or residual enhancement in
patients with non-FDG avid metastatic lesions. Patients
with FDG uptake in the part of the treated lesion or
residual enhancement in patients with non-FDG avid
metastatic lesions were deemed to have residual lesion.
Recurrence was defined as appearance of FDG activity
or contrast enhancement within the ablated area after
previous complete response. Appearance of new lesion
or extrahepatic metastases was termed as disease
progression. Complications were classified as minor
and major according to the definition of the Society of
Interventional Radiology (SIR). Major complications were
those that required admission to a hospital for treatment (for
outpatient procedures), an unplanned increase in the level
of care, prolonged hospitalization, permanent adverse
sequelae, or death. Minor complications were those with
no sequelae, and those that may require nominal therapy
or a short hospital stay for observation.

All the patients, at the time of discharge after RFA, were
referred to the Medical Oncology department for opinion
on systemic chemotherapy, and eligible patients were
suggested treatment as per the institutional guidelines.

Institutional Ethics Committee approval was taken to
perform the retrospective analysis of the data. SPSS
version 16.0 (IBM Corporation Business Analytics Software,
SPSS Inc. Chicago) was used for maintaining the data
electronically. Survival analysis was performed using
Kaplan—Meier analysis.

Results

Sixty patients underwent 88 sessions of RFA. Median follow
up was 24.8 months (7-73 months). Demographical details
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Table 1: Patient characteristics

Sex

Males 44 (73.3)

Females 16 (26.7)
Age range

<25 years 01(1.7)

25-50 years 19 (31.7)

50-75 years 37(61.7)

>75 years 03 (5.0)
Intent of treatment

Curative 51 (85.0)

Palliative 09 (15.0)
Disease

Liver limited 49 (81.7)

Extrahepatic 11(18.3)
Hepatic Disease burden

Unilobar 47 (78.3)

Bilobar 13(21.7)
No of lesions

Solitary 44 (73.3)

>1 16 (26.7)
Size of lesion

<3cm 46 (76.7)

3-5¢cm 14 (23.3)
Primary

Synchronous 08 (13.3)

Operated 52 (86.7)
Post RFA Chemotherapy

Yes 24 (40)

No 23(38.3)

Post recurrence/progression 13(21.7)

are summarized in Table 1. A total of 28/60 patients were
alive at the time of last follow-up, whereas 7 patients were
lost to follow-up.

There were no procedure-related mortality or any major
complications. Abdominal pain was the most common
postprocedural symptom encountered in 12 patients (20%).
Five patients had postprocedure transient fever which
responded to intravenous antibiotics and antipyretics. Two
patients had subcapsular hemorrhage post RFA, which were
managed conservatively.

A total of 6/60 patients had non-FDG avid metastatic liver
lesion, and were followed with contrast CT along with the
tumor markers.

In the immediate postprocedure scan, complete ablation was
achieved in 46/52 (88.5%) patients [Figure 1], and imaging
could not be performed in the remaining 8 patients due to
logistic reasons. Out of the 52 patients, 41 were those with
lesion size less than 3 cm with residual in 2 patients (4.8%),

whereas of the 11 patients who had lesion size more
than 3 cm, 4 patients had residual (36.3%) lesions. Of the
6 patients with residual lesion, 5 were referred for systemic
chemotherapy and 1 underwent repeat RFA [Figure 2].

At 3 months, imaging of 52 patients out of 60 were available
for assessment. A total of 35/52 patients (67.3%) had
complete response after RFA at 3 months. Of the 17 patients
who had recurrence, 4 (23.5%) were at the ablated site
whereas 13 patients (76.4%) progressed elsewhere; the
median Disease Free Interval (DFI) was 6.3 months (range
43-581 days).

Atend of the study period, 46/60 patients were available for
evaluation (with minimum 6 months’ post-RFA follow-up.)
Out of these 46 patients, 33 patients had progressive disease.
Twenty-one of the 33 patients (63.7%) had progression
involving extrahepatic sites with or without involvement
of liver whereas the remaining 12 patients (36.3%) had liver
limited disease progression. There was complete response
in 13 patients at the end of the study period.

Discussion

Hepatic resection or metastasectomy has been considered to
be the only potentially curative treatment for patients with
metastatic disease isolated to the liver. However, 80-90% of
patients are not surgical candidates because of insufficient
residual liver tissue, extrahepatic disease, anatomic
constraints of the tumor, or medical comorbidities. In most
series, the overall 5-year survival rate reported following
hepatic resection with curative intent ranges 25-37%, with
a median survival of between 24 and 40 months.™**

Unfortunately, in many patients, liver metastases are
so numerous or widely distributed that resection is not
feasible. The prognosis for patients with untreated hepatic
metastases is dismal, and 5-year survival rate is reported
to be less than 1%.["!

In patients with unresectable disease, median survival
ranges from 6 months without chemotherapy to 2 years
with chemotherapy.® Modern regimens utilizing oxaliplatin
or irinotecan have improved overall survival in this
population, however, still fall short of long-term cure.

RFA is a minimally invasive percutaneous technique where
localized tumor destruction is done by the heat generated
from high frequency alternating current by RFA electrode,
and has been extensively used for ablation of liver tumors
including colorectal liver metastases (CRLM). Tumor
ablative techniques are minimally invasive and provide
reasonable alternatives for patients who are not surgical
candidates. Furthermore, it may be a reasonable alternative
to metastasectomy in some patients due to its decreased
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Figure 1 (A-F): 63 years male, operated case of Ca sigmoid colon
presented with solitary segment VIl FDG avid lesion (A), Radiofrequency
ablation done using multitined monopolar electrode (B), Post RFA
arterial phase CT (C) reveals ablation area with normal reactive zone of
marginal hyperemia. Post RFA PET CT (D) reveals complete regression
of FDG activity suggestive of complete ablation. 3 months and 1 year
post procedure PET CT revealed complete response (E and F)

morbidity and cost. The number of lesions should not be
considered an absolute contraindication to RFA if successful
treatment of all metastatic deposits can be accomplished.
Nevertheless, most centers preferentially treat patients
with less than 5 lesions. Selected patients with limited
hepatic and pulmonary colorectal metastatic disease also
qualify for percutaneous treatment if extrahepatic disease
is deemed curable. Ablation has the additional advantage
of being easily repeatable; new or recurrent metastases
can be treated or retreated as they are detected. RFA of
solitary liver metastases 4 cm or smaller can be performed
with minimal morbidity and results in excellent long-term
survival, approaching that of surgical resection, even in
patients who are not surgical candidates.”’ The safety of
RFA of subcapsular tumors also seems acceptable, and the
effectiveness is comparable to that of RFA of nonsubcapsular
tumors.!" Studies demonstrate that RFA significantly
improves survival over chemotherapy alone in patients
with traditionally unresectable disease, and combination
treatment has shown to achieve a 5-year survival rate
of 30%.21

CT and MRI are the two most commonly used imaging
techniques for surveillance. Several recent studies have
suggested that PET is superior to CT or MRI for detecting
residual tumor and recurrence after RFA.['*7]

Reur et al.'® published the results of the randomized
phase II study in 2012 comparing the results of systemic
chemotherapy alone vs combined systemic chemotherapy
with RFA. Toxicity from systemic treatment was
comparable in both the arms. Median progression-free
survival (PFS) was 16.8 months vs 9.9 months for
combination treatment and chemotherapy alone

Figure 2 (A-F): 48 years male, operated case of Ca rectum, presented
with 4.2 x 4.1 cm size solitary segment VIl lesion (A), Radiofrequency
ablation done using multitined monopolar electrode (B), Post RFA PET
CT reveals evidence of small residual lesion along medial margin of
the lesion near middle hepatic vein (C), for which patient underwent
chemotherapy. PET CT done at 3 months (D) reveals persistent residual
disease at periphery of the ablated lesion. Repeat RFA was done
for residual disease (E). 3 months post procedure PET CT revealed
complete response (F)

group, respectively. The median PFS was significantly
prolonged by RFA plus systemic therapy. However,
as the trial was not powered to detect a difference in
overall survival (OS), definitive proof of the benefit of
RFA on OS could not be estimated. Babawale et al.ll in
2015, evaluated the long-term survival of RFA of CRLM
performed in 49 patients. Overall 1, 2, 3, 4, and 5-year
survival rates were 92%, 65%, 51%, 41%, and 29%,
respectively.

The efficiency of RFA reduces with increase in size.
Solbiati et al.? in 2012 evaluated local response rate and
long-term survival of patients with small CRLM (<4.0 cm;
mean: 2.2 cm). Overall survival rates were 98.0%, 69.3%,
47.8%, 25.0%, and 18.0% (median: 53.2 months) at 1, 3,
5,7, and 10 years, respectively. Local tumor progression
occurred in 11.9% (24 of 202) metastases. Failure to achieve
tumor control occurred mostly with the largest tumor
nodules.”?! Even our results confirm that better outcomes
are obtained with smaller tumors. Complete response at
3 months was noted in 30/42 patients (71.2%) with lesion
less than 3 cm with complete response at 3 months and in
5/10 patients (50%) with lesions measuring 3-5 cm. PFS
calculated from the time of RFA was 13.1 months. PFS in
patients with <3 cm lesion was 20.7 months vs 6.9 months
in patients with 3-5 cm lesion [Table 2A and B]. This
difference was statistically significant (P value = 0.004; Log
Rank test for comparison of two groups). Median survival
in patients with small lesions (<3 cm) was higher (3.45 years
vs 1.51 years) [Table 2C]. In a study published by Siperstein
et al.”! the number and dominant size of metastases, as well
as preoperative carcinoembryonic antigen (CEA) values
were strong predictors of survival. Presence of extrahepatic
disease (P = 0.34) did not alter the median survival.
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Table 2: Survival characteristics
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To our knowledge, the data for RFA from low endemic
region of CRC is sparse. We analyzed our experience
with percutaneous RFA to treat 60 hepatic secondaries
from mCRC patients over a period of 7 years. In our study,
median survival in patients with liver-limited disease was
3.79 years, whereas in patients with limited extrahepatic
disease, survival was 2.12 years [Table 2D]. Treatment
failure in a majority of patients was due to new (intra
and/or extrahepatic) metastases. Estimated overall median
survival using Kaplan-Meier analysis was 3.45 years.
Annual survival rates were 94.5%, 55.2%, and 26.2% for 1,
3, 5 years, respectively [Table 3]. Results from our group
of population correlated with the trends seen in CRC
endemic areas, as reported in various studies [Table 4].
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Despite the limitation of this study, being retrospective
in nature, our results suggest that RFA is associated with
minimal complications and can result in favorable patient
outcomes.

Conclusion

RFA is safe and effective in the treatment of unresectable
CRLM. Overall and annual survival rates in patients of
unresectable CRLM at our institute from a low endemic
region also follows the global trend. Size of the lesion was
an important predictor of efficacy of RFA. Presence of
extrahepatic disease and lesion size >3 cm were associated
with decreased survival.
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Table 3: Kaplan—Meier estimates for overall and annual survival rates
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Table 4: Comparison with other studies

Gilliams et al. 2000 69 90 34 22 27 months
Solbiati et al. 2001 117 93 46 36 months
Lencioni et al. 2004 423 86 47 24

MacKay et al. 2009 43 97 66 15 31 months
Sorenson et al. 2007 102 96 64 26 52 months
Reur et al. 2012 60 91 55 45 months
Babawale et al. 2015 49 92 51 29 28.5 months
Kulkarni et al. 60 94 55 26 41 months
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