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 Introduction

It is predicted that 140,250 new colorectal cancer cases will be diagnosed in the 
United States in 2018, with an estimated 50,630 cancer-related deaths [1]. Colorectal 
cancer is the second leading cause of cancer-related death in the Western world [1]. 
One-half of patients with colorectal cancer will eventually develop metastatic dis-
ease. A subset of patients with disease localized to the liver are cured with surgical 
resection. Unfortunately, approximately 60% of patients will develop disease recur-
rence with nearly two-thirds having disease within the liver [2–7]. Common extra-
hepatic sites of metastases include the thorax and peritoneum with metastatic 
patterns varying based on the site of primary tumor [8].

Techniques including nonanatomic parenchymal-sparing resections, success in 
induced hypertrophy of the remnant liver by portal vein embolization (PVE), and 
two-staged hepatectomy as well as associating liver partition and portal vein liga-
tion (ALPPS) have enabled complete extirpation of colorectal liver metastasis 
(CRLM) at greater rates. Liver-directed therapy, including local and locoregional 
strategies, has allowed further treatment of liver lesions in distributions unfavorable 
for resection. Liver-directed therapy is often used in combination with resection 
with a goal to treat all visible tumors either by resection or tumor destruction with 
appropriate margins.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-25486-5_42&domain=pdf
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Tumor recurrence after “curative” resection is a major problem. The majority of 
patients will die from recurrent disease and liver metastases are the commonest 
cause of death for patients with colorectal cancer [6]. Of patients who undergo liver 
resection, 50–75% will develop disease recurrence within 2 years after resection [9, 
10]. Many recurrences are extra-hepatic; thus, adjuvant systemic treatment is stan-
dard of care after the management of CRLM.

Following liver metastasectomy, 10-year survival rates of 20% have been 
reported [11]. Of note, this study analyzed patients treated prior to the introduction 
of modern chemotherapeutic agents. In a contemporary French multi-institutional 
retrospective cohort study including 2320 patients, Hallet et  al. reported 5-year 
overall survival of 74.3% following hepatectomy in patients who did not have recur-
rence and 57.5% in patients with recurrent disease. Following hepatic metastasec-
tomy, tumors recurred in 47.4% of patients at a median of 10 months follow-up. 
About 46.2% had intra-hepatic disease only and 31.8% combined intra- and extra- 
hepatic metastases. Pre-hepatectomy factors associated with increased rate of recur-
rence included node positive primary malignancy, more than three liver metastases, 
and largest metastasis greater than 4 cm. Patients with combined intra- and extra- 
hepatic recurrence had inferior outcomes with a 5-year overall survival rate of 
44.3% compared with 60.8% for intra-hepatic recurrence alone and 64.3% for 
extra-hepatic recurrence alone. About 89.1% of patients presented within 3 years 
following initial hepatectomy. Authors emphasized the importance of highlighting 
to the patient that although extended survival is achievable, survivorship care is 
paramount, as repeat hepatectomy and further treatment may be needed moving 
forward [12].

 Survivorship Care and Surveillance

There is limited data from which to recommend surveillance in patients with Stage 
IV colorectal cancer; however, the ability to address recurrent metastatic disease 
within the liver emphasizes the importance of close surveillance after metastasec-
tomy. A key principle of surveillance is to monitor this high-risk patient cohort for 
recurrent disease. Timing and duration of follow-up is debatable. According to 
NCCN guidelines, patients with Stage IV colorectal cancer should be surveyed with 
a history and physical examination, and carcinoembryonic antigen (CEA) every 3–6 
months for 2 years then every 6 months for a total of 5 years. A colonoscopy should 
be performed 1 year after colon resection, unless pre-operative colonoscopy was not 
completed due to an obstructing lesion, in which case a colonoscopy is recom-
mended in 3–6 months. Further colonoscopic surveillance is dictated by findings. 
Computed tomography (CT) scan of the chest, abdomen, and pelvis is recom-
mended at 3–6 month intervals for the first 2 years, then every 6–12 months for a 
total of 5 years [13].

Interestingly, in a study of post-treatment surveillance of patients with CRLM, 
frequency of surveillance imaging did not correlate with time to second procedure 
or median survival. Those who were scanned at 3–4 months intervals had a median 
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survival of 43 months, compared to 54 months in those who were scanned once per 
year [14]. Positron emission tomography-magnetic resonance imaging (PET-MRI) 
has recently been investigated for CRLM detection. It was found to be superior to 
CT (p  = 0.003) and PET-CT (p  = 0.02) in detection of CRLM, especially those 
≤1 cm in size, but not significantly different from MRI (p = 0.23) [15]. Other imag-
ing modalities may be considered for surveillance purposes; however, these are not 
standard of care.

There is no evidence to recommend routine imaging or CEA beyond 5 years of 
follow-up. Considering cost and ease, it is not unreasonable to monitor long-term 
survivors with annual CEA levels. If serial CEAs show elevation, a workup includ-
ing physical examination, colonoscopy, and CT of the chest, abdomen, and pelvis 
should be performed. When these investigations do not yield results, a PET-CT 
should be considered. Alternatively, repeat cross-sectional imaging should be per-
formed in 3 months [13]. Recommendations provided by various organizations are 
displayed in Table  42.1 [13, 16–20]. Timing and duration should ultimately be 
determined by individual patient risk profile and performance status. The European 
Society for Medical Oncology (ESMO) emphasizes social, financial, and emotional 
aspects as well as functional outcomes to maximize survivors long-term well-being 
overall [17, 18].

 Approach

The strategy in management of patients with liver recurrence after prior hepatec-
tomy is similar to those who initially present with CRLM. Patients should be re- 
staged to evaluate for other sites of metastatic disease or local recurrence. This 
should consist of clinical examination, laboratory investigations including liver and 
renal functional tests, CEA level, as well as a CT or MRI of the abdomen, pelvis, 
and chest. PET-CT can add additional information on equivocal lesions. In patients 
with initial occurrence of CRLM, PET-CT should not be done routinely as it rarely 
changes surgical management [21]. However, PET-CT may detect occult metastatic 
disease and decrease the number of futile operative procedures; therefore, in the 
high-risk cohort of patients with recurrent CRLM, PET-CT should be considered 
[22]. The consensus of a multidisciplinary committee involving surgeons, medical 
and radiation oncologist, interventional radiologists, and pathologists should drive 
treatment. Patient co-morbidities, performance status, previous surgical, locore-
gional, and systemic treatments, residual liver volume and function must be consid-
ered and will cumulatively dictate the treatment strategy.

First, one must determine if the patient has potentially resectable disease. If dis-
ease is resectable and the patient is an appropriate operative candidate, repeat hepa-
tectomy should be discussed. Residual liver volume and quality must be carefully 
evaluated, particularly in patients who have had significant exposure to chemother-
apy. It is well established that irinotecan and oxaliplatin induce steatohepatitis, sinu-
soidal obstruction, and periportal inflammation that can affect ability to perform 
large resections by impairing function of the liver remnant. These hepatic changes 
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can negatively impact outcomes, with increased risk of liver failure and death [23–
26]. When concerned, pre-operative biopsy of normal liver should be performed, 
and liver volumes should be calculated on imaging.

If disease is unresectable, patient wishes must be reviewed, with prolonga-
tion of survival, improved tumor-related symptoms, cessation of tumor progres-
sion, and maintained quality of life reasonable goals. The armamentarium of 
treatment options for palliation has expanded significantly with many systemic, 
locoregional, and local treatments available. Re-biopsy may be indicated for 
molecular and genetic analysis to drive newer targeted and immunotherapies 
(Fig. 42.1).

 Surgery

Hepatectomy is the standard of care for those patients with initial presentation of 
resectable colorectal metastasis and remains the most well studied potentially cura-
tive treatment [7]. When disease recurs in the liver after previous resection, re- 
resection should be considered. In fact, 20–30% of patients will be surgical 
candidates with disease amendable to surgery [27, 28]. One must consider patient 
performance status and assess for adequate hepatic reserve. Additionally, surgeons 
should expect these to be challenging cases with abdominal and perihepatic adhe-
sions, altered liver anatomy with variations in position of vasculature and the biliary 
system secondary to previous operations and liver regeneration. Longer surgery 
times, greater risk of operative bleeding, increased risk of organ damage, and post-
operative complications have been reported [3].

Surgical
Resection

Parencymal
Sparing, Non-

Anatomic
Resection

Two-staged
hepatectomy

Associating
Liver Partition

and Portal Vein
Ligation
(ALPPS)

Liver Directed
Therapies

Local
Therapies

Radiofrequency or
Microwave

Ablation

Stereotactic Beam
Radiation Therapy

Loco-regional
Therapies

Transarterial
chemo-

embolization
(TACE)

Radio-
embolization (90Y)

Hepatic Artery
Infusion Therapy

Systemic
Treatment

(chemotherapy)

Cytotoxic
Agents

 

Oxaliplatin

Irinotecan

Biologic/Targeted
Therapy

Bevacizumab,
Cetuximab,

Pantumumab,
Afibercept,

Ramucirumab
Nivolumab,

Pembrolizumab

5-Fluorocuracil
or Capecitabine

Fig. 42.1 Treatment options for CRLM recurrence
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The SEPTRA-C2T Phase II randomized control trial supports the use of biore-
sorbable membranes to reduce abdominal and perihepatic adhesions in two-stage 
hepatectomy. These results can likely be extrapolated to re-resection, as this study 
included repeat hepatectomy up to 6 months [29]. Authors showed a 33% decrease 
in time to complete liver mobilization and the proportion of patients with one or 
more complications was half that observed in the control group [29].

The first series of repeat hepatectomy was reported as early as 1989 [30]. Since 
then, many centers have published their results, with survival rates of 29–70%, mor-
tality of less than 3%, and perioperative complications comparable to initial resec-
tion [27, 28, 31–34]. A bi-institutional analysis of repeat liver resections for recurrent 
CRLM including 126 patients showed 1-, 3-, and 5-year survival rates of 86%, 51%, 
and 34%, respectively [35]. Favorable outcomes likely reflect careful selection of 
patients with limited disease and favorable tumor biology, the majority of patients 
in this study (71%) underwent minor liver-resections. Nanji et al. in a population- 
based study of 1310 patients who underwent hepatic resection for CRLM with 6% 
(n = 78) undergoing repeat resection, showed comparable short-term postoperative 
outcomes with trends towards higher rates of postoperative mortality and readmis-
sion rates although these were not statistically significant. Median overall-survival 
was 86 months and cancer-specific survival 74 months from time of initial liver 
resection. 5-year overall survival from time of first resection was 60% [36]. A sys-
tematic review of repeat hepatectomy for CRLM, included 22 observational studies 
with a total of 1610 patients reporting a recurrence rate of 64% at median follow-up 
of 32 months. Median overall survival was 35 months, with 3- and 5-year survival 
rates of 55% and 42%, respectively [37]. As mentioned, parenchymal-preserving 
strategies with initial hepatectomy, afford further options for subsequent operation 
in the case of liver recurrence.

Resection may be of benefit in the setting of concurrent extrahepatic disease. 
Leung et al. in their retrospective review of 219 patients who underwent hepatec-
tomy for CRLM and resection of synchronous extrahepatic disease showed that 
long-term survival was possible but that true cure was rare [38]. Pulmonary colorec-
tal metastases are amendable to resection when the primary tumor has been resected 
for cure (R0) and complete resection of lung disease with maintenance of adequate 
lung function is attainable. Additionally, re-resection of pulmonary lesions may be 
considered in select patients [13]. Five-year overall survival of 49% has been 
reported for re-resection of hepatic and pulmonary metastasis [39]. Other modali-
ties for management of pulmonary metastases include ablative techniques and ste-
reotactic beam radiation therapy (SBRT) both of which are potential treatment 
options for liver disease and will be discussed further.

There are scenarios where even when disease is resectable, this may not be the 
best option for the patient. Passot et al. looked at outcomes comparing RAS muta-
tion status, with mutated RAS representing 15–35% of colorectal cancer patients. 
They defined three high-risk factors associated with poor prognosis: largest liver 
metastasis >3 cm, more than seven cycles of pre-operative chemotherapy, and node 
positive primary tumor. Those patients with all three factors were found to have a 
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median survival of only 22 months with no 4-year survivors. Their survival out-
comes are comparable to patients treated with modern chemotherapy alone leading 
authors to conclude that hepatectomy may be ill advised in patients with this muta-
tional status [40]. Additionally, RAS mutations have been associated with a higher 
incidence of extra-hepatic brain, bone and lung relapse, reflective of poor tumor 
biology [41, 42].

Similarly, BRAF mutations, reported in 2–4% of CRLM, are poor prognostic 
biomarkers associated with worse survival outcomes after liver resection [42–44]. 
The low frequency of this mutation in resected CRLM is likely attributable to the 
fact that BRAF mutant colorectal cancer patients more commonly develop perito-
neal metastases and less frequency liver-limited disease and are therefore often are 
not amenable to surgical metastasectomy [44]. In a multicenter trial from Italy, 
patients who underwent liver resection for CRLM with available mutational status 
data were analyzed. BRAF mutants had the worst recurrence free and overall sur-
vival, 5.7 and 22.6  months, respectively [42]. As we begin to better understand 
tumor genomics, mutational status should be considered in clinical decision making 
of CRLM management.

 Systemic Treatment

Systemic chemotherapy plays an important role in the multimodal treatment of 
CRLM. With disease recurrence that is unresectable the realistic goal of systemic 
treatment is palliative. Modern chemotherapeutic and biologics have resulted in 
prolonged median overall survival in patients with CRLM between 29 and 37 months 
[45, 46]. Standard first-line combinations include cytotoxics 5-fluorouracil or 
capecitabine in combination with oxaliplatin (FOLFOX or CAPOX) or irinotecan 
(FOLFIRI). A 3-drug combination (FOLOXIRI) can be considered in younger 
patients with good performance status, but it is associated with significant toxicity. 
Targeted agents including bevacizumab for RAS mutants and bevacizumab, cetux-
imab, or panitumumab for RAS wild-type tumors are now standard of care.

Generally intensive first line strategies are used for a period followed by less 
intensive, maintenance therapy, until progression. The CAIRO3 study, a Phase III 
multicenter randomized controlled trial, assessed capecitabine plus bevacizumab 
maintenance therapy following six cycles of intensive first line treatment, CAPOX- 
bevacizumab. This regimen was found to be effective without compromising quality 
of life [47].

Testing for mismatch-repair (MMR) status is indicated, as immunotherapy is an 
option in a subset of patients based on genetic status. Le et al. evaluated pembroli-
zumab, an antiprogrammed death 1 immune checkpoint inhibitor, in patients with 
treatment refractory metastatic colorectal cancer. MMR-deficient colorectal cancer 
was compared to MMR-proficient colorectal cancer and MMR-deficient other pri-
mary cancers. Immune-related objective response rate and immune-related 
progression- free survival rates were reported as 40% and 78%, respectively, for 
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MMR-deficient colorectal cancer patients, superior to MMR-proficient patients, 0% 
and 11%, respectively. Similar results were observed for MMR-deficient non-
colorectal cancer [48]. Newer targeted therapies and clinical trials of such may be 
options for patients and should be explored for treatment refractory patients.

Once tumors become chemo-refractory, survival estimates are poor, 4–5 months 
[49–51]. Palliative chemotherapy was once the only option; however, locoregional 
strategies have been investigated in patients with chemo-refractory disease with rea-
sonable results. Options include ablation, hepatic artery infusion (HAI) chemother-
apy, radioembolization (90Y), transarterial embolization (bland or chemo), and 
SBRT (Fig. 42.2).

 Locoregional Therapy

 Ablation

Ablation includes radiofrequency, microwave, cryoablation, and irreversible elec-
troporation. It is a locoregional alternative to resection that can be used with cura-
tive or palliative intent. If complete ablation can be performed, which may be more 
parenchymal sparing for certain tumors, especially in patients who have previously 
undergone liver resection, this treatment option can be potentially curative. Under 
image guidance, ablation can be performed percutaneously, laparoscopically, or by 
open surgery destroying liver tumors without removing them. Ideal candidates are 
patients with inadequate liver function, anatomic distribution incompatible with 
resection, or significant comorbid conditions making resection less desirable. 
Complications range from low-grade fevers, transient elevations of liver function 
tests and abdominal pain to hemorrhage, abscess, biloma, biliary fistula, hepatic 
insufficiency, arteriovenous fistulas, portal vein thromboses, diaphragmatic hernia, 
tumor implantation, and thermal injury to surrounding structures [52]. A standard-
ized post ablation protocol has not been defined. Both laboratory (CEA) and imag-
ing (contrast enhanced ultrasound, CT, MRI, or PET-CT) surveillance at 1 and 
3 months is recommended to ensure complete treatment, followed by return to pre-
vious surveillance protocol.

No randomized data is available comparing ablation to resection for CRLM or 
CRLM recurrence. A meta-analysis including 13 studies published between 2003 
and 2011 compared radiofrequency ablation to surgical resection finding inferior 
overall survival and disease-free survival with ablation [53]. Otto et al., in a pro-
spective nonrandomized trial of radiofrequency ablation compared to resection in 
early CRLM amenable to surgery found that survival did not depend on the treat-
ment modality, but that local recurrence was significantly higher after ablation 
(32% vs. 4%, p < 0.001) [54]. Similarly, when compared to surgical re-resection, 
ablation results in shorter progression free survival (10.2 vs. 4.3  months, 
p  =  0.002); however, median overall survival was reported as the same, 
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33.3  months. Ablation is associated with shorter hospital stay (1 vs. 5  days, 
p = 2 × 10−10) and post-procedure morbidity has been reported as significantly 
lower (12.1% vs. 38.7%, p = 0.021) [55]. So long as a complete ablation can be 
performed, the results would be expected to be similar to an adequately performed 
resection.

Synergy of ablative techniques with other treatment modalities has been demon-
strated. Combining intra-operative ablation with resection in cases that would oth-
erwise be unresectable has shown favorable results [56]. The CLOCC trial, a 
prospective randomized trial comparing systemic therapy alone to systemic therapy 
in combination with ablation with or without surgical resection for unresectable 
CRLM, demonstrated both improved progression free survival and overall survival 
with combination therapy (p  =  0.01) [57]. The therapeutic debate continues for 
CRLM amenable to resection; however, ablation has established a role and is par-
ticularly appealing in cases of CRLM recurrence when resection may be particu-
larly challenging if not impossible.

 Hepatic Arterial Infusion (HAI) Chemotherapy

HAI of chemotherapy, specifically floxuridine (FUDR), is possible through a sur-
gically implantable subcutaneous pump connected to a catheter placed in the gas-
troduodenal artery. Hepatic lesions derive the majority of their blood supply from 
hepatic arterial inflow in comparison to normal liver parenchyma, receiving 
majority of blood from the portal vein, thus maximizing treatment effects. HAI 
treatment is complex and requires multidisciplinary skills in placement and man-
agement. The chemotherapeutic agent of choice, FUDR, is ideal because of its 
high first pass extraction in the liver. This enables high doses of treatment with 
minimal systemic exposure [58]. Biliary toxicities can be significant. The admin-
istration of dexamethasone through the pump has been found to decrease rates; 
however, it is important to closely monitor liver function tests while receiving 
treatment [59]. Other complications include thrombosis, dislodgement, extra-
hepatic perfusion, incomplete perfusion, pump malfunction, pocket infection, 
hematoma, pump migration, catheter occlusion, dislodgement, erosion, arterial 
hemorrhage [60].

Ammori et al. reported a decade of experience with HAI in combination with 
systemic therapy for conversion of unresectable CRLM. Despite extensive disease, 
25% of patients responded sufficiently to undergo resection or ablation of their 
CRLM. During the study period, 14 patients underwent repeat resection or ablation 
for recurrence. Median 5-year survival from pump placement was 59 months in the 
conversion group compared to 16 months in the nonconversion group (p < 0.001) 
[61]. With combination HAI and systemic chemotherapy for unresectable CRLM, 
conversion rates as high as 47% have been reported [62].

Randomized controlled trials are needed in the assessment of HAI treatments to 
better define their role in the current era of systemic chemotherapeutics. In patients 
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with unresectable CRLM HAI given in conjunction with systemic chemotherapy 
can improve response rates and increase the number of patients who go onto liver 
resection. Currently, HAI chemotherapy should be considered in patient with dis-
ease confined to the liver who have progressed on first line chemotherapy.

 Selective Internal Radiation Therapy (SIRT)

Selective internal radiation therapy (SIRT) or radioembolization with yttrium-90 
(90Y), a high-radiation beta-emitter bonded to resin or glass microspheres, has been 
used in tumors refractory to chemotherapy. Colorectal cancer cells are highly radio-
sensitive and tumors have increased microvascular density; therefore, delivery of 
intra-arterial brachytherapy results in high tumoral concentrations based on the 
principle that the blood supply of hepatic tumors is different than normal liver 
parenchyma. Segmental or lobar delivery can be utilized.

SIRT for liver tumors was first reported in 1965 [63]. It utilization for salvage 
therapy has shown consistent results with median overall survival of 10.5 months 
reported in several studies [64–67]. Common side effects include fatigue, abdomi-
nal pain, and nausea. Importantly, low rates of biochemical toxicity have been 
reported. Providers should be aware of uncommon, but serious side effects includ-
ing radiation induced gastric ulcers, lymphocytopenia, jaundice, cholecystitis, lung 
toxicity, hepatic abscess, radiation hepatitis, and liver failure [68].

The Metastatic colorectal cancer liver metastases Outcomes after 
RadioEmbolization (MORE) study included 606 patients reporting a median overall 
survival from the first treatment with 90Y of 9.6 months. Performance status, tumor 
burden, number of previous chemotherapeutics, liver function, and no extra-hepatic 
disease predicted better survival. The collection period predated utilization of bio-
logic chemotherapy agents and included a large proportion (35%) of patients with 
extra-hepatic disease who benefit less from liver-directed therapy (7.4 vs. 12.1 month 
survival; p < 0.001) [69]. Hickey et al. in a multi-institutional review of 531 patients 
reported median overall survival from diagnosis of primary colorectal tumor of 
48.7 months, from diagnosis of CRLM of 37.7 months, and from 90Y treatment of 
10.6 months. Again, outcomes were significantly better without extra-hepatic dis-
ease 14.4 months vs. 6.6 months (p < 0.001). Of note, 18% of patients had prior 
hepatic resection, 14% of patients had prior ablation, and 4% prior transarterial 
chemoembolization (TACE) [64]. Combined analysis of three multicenter random-
ized phase 3 trials, FOXFIRE, SIRFLOX, and FOXFIRE-Global showed that addi-
tion of SIRT to first-line chemotherapy for patient with liver-only or liver-dominant 
CRLM resulted in equivalent survival [70]. Given the results of these studies SIRT, 
and in particular 90Y microspheres, should be considered in highly selected patients 
with chemotherapy-refractory disease and predominant hepatic metastases.

The use of SIRT in down-staging for resection has been reported with favorable 
results [71, 72]. Conversion to resection has been reported at rates of 9–85%; how-
ever, most series include population with mixed primary pathologies and are biased 
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by patient selection [72–74]. With the combined benefits of selective tumor treat-
ment and induction of hypertrophy of untreated liver segments, the role of SIRT in 
down-staging should be further explored. Of note, traditional perfusion of hepatic 
segments cannot be assumed following previous liver resection; therefore, SIRT 
treatment and subsequent resection in the case of CRLM recurrence must be care-
fully planned.

 TACE

Another transarterial treatment modality, TACE, targets tumor ischemia by 
embolization with delivery of intraarterial chemotherapy. TACE is most com-
monly used for unresectable hepatocellular carcinoma, but both bland hepatic 
artery embolization and TACE have been used for local control after CRLM 
progression during systemic chemotherapy. A randomized controlled trial of 70 
patients compared drug-eluting beads with irinotecan (DEBIRI) in combination 
with FOLFOX to systemic chemotherapy alone showing improved overall 
response rate (76% vs. 60% at 6 months, p = 0.05) and median progression-free 
survival (15.3 vs. 7.6 months) with the addition of TACE [75]. Subsequent sys-
tematic review, including this study as well as 5 observational studies, of TACE 
with the use DEBIRI for unresectable CRLM reported improvement in median 
survival from 15 to 25 months [76]. This treatment is indicated after failure of 
other modalities, and more recently in conjunction with other locoregional 
treatments.

 Stereotactic Bean Radiation Therapy (SBRT)

SBRT has enabled delivery of greater combined doses of radiation over the 
course of fewer treatments with local-control results comparable to resection 
with far fewer risks. Outcomes of SBRT for CRLM in a 60 patient cohort reported 
local control of 50% at 1-year and 26% at 4-years [77]. The results of the inter-
national multi- institutional RSSearch® Patient Registry, which included 427 
patients with liver metastasis, CRLM being the most common (44%), showed a 
median overall survival of 27  months with 76% 1-year survival [78]. Risk of 
recurrence correlates with increased tumor size as well as dose regimen with 
documented tumor control of greater than 80% when optimized [79]. Radiation 
has also been used as salvage therapy for bilateral CRLM not amenable to sec-
ond-stage hepatectomy [80].

Systematic prospective studies are required to further endorse this treatment 
option in the setting of CRLM. Currently SBRT can be considered in carefully 
selected patients or in the setting of a clinical trial. The benefits of this treatment 
modality include the short treatment time course with delivery over only a few 
fractions, the lack of need for recovery, as well as a favorable toxicity profile.
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 Conclusion

In summary, approximately 60% of patients with treated CRLM will develop dis-
ease recurrence. Of these, two-thirds will have recurrent liver metastases. Overall 
survival of 74.3% following hepatectomy in patients without recurrence and 
57.5% in patients with recurrent disease have been reported by Hallet et al. in the 
era of contemporary chemotherapy [12]. The ability to address recurrent meta-
static disease within the liver justifies close surveillance after metastasectomy 
with frequent clinical encounters, tumor markers, and imaging based on local 
guidelines. Intra-hepatic recurrence should be approached similarly to the initial 
presentation of CRLM. Re-staging must be performed to assess both intra- and 
extra-hepatic disease burden. In the case of liver recurrence amenable to resection 
hepatectomy should be considered, taking into account patient performance status 
and volume of the future liver remnant. Systemic therapy will play a role for all 
patients, with new targeted therapies and clinical trials providing options for che-
morefractory disease. Liver-directed therapies including ablation, HAI chemo-
therapy, SIRT, TACE, and SBRT provide a large armamentarium of options for 
palliation. With continuously evolving treatment options, multidisciplinary care is 
critical in CRLM recurrence.
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