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Chapter 20
Management of the Patient with Rectal 
Cancer Presenting with Synchronous Liver 
Metastasis

Shafik M. Sidani and Maher A. Abbas

 Introduction

An estimated 39,610 new cases of rectal cancer (RC) are expected in the United 
States in 2015 [1]. Synchronous colorectal liver metastasis (SCRLM) occurs in 
20 % of patients with locally advanced RC [2, 3]. Median overall survival (OS) for 
patients with SCRLM is 20–24 months without resection as opposed to 5-year OS 
of up to 50 % with R0 resection of metastatic disease [4]. Oncologic outcomes con-
tinue to improve with the development of new effective chemotherapy regimens 
and increased hepatectomy rates [5, 6]. Patients with SCRLM constitute a hetero-
geneous group with varying preoperative fitness, tumor biology, tumor resectabil-
ity, and symptomatology related to the primary tumor. Potential cure is dependent 
on the ability to resect all disease, and requires a multidisciplinary approach. 
Locally advanced RC requires chemoradiation (CRT) with surgery, whereas 
SCRLM is initially addressed with chemotherapy. Surgery for symptomatic relief 
is reserved for select cases. The optimal sequence of multimodality treatment to 
address the primary tumor and associated metastatic disease is under active 
investigation.

S.M. Sidani (*) • M.A. Abbas
Digestive Disease Institute, Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates
e-mail: shafiksidani@gmail.com 

mailto:shafiksidani@gmail.com


206

 Search Strategy

An electronic search was conducted using the PubMed database for reports pub-
lished in the English language between January 1990 and October 2015 using the 
key words rectal cancer in various combinations with liver metastasis(es), hepatic 
metastasis(es), staged resection, simultaneous resection, synchronous resection, 
combined resection, liver-first, chemotherapy, and radiation. Referenced studies 
from identified reports were reviewed if relevant. The “related articles” function 
was used to further expand the search. Only studies published between 2000 and 
2015 clearly identifying at least 20 patients with RC and synchronous liver metas-
tases were included in the tables summarizing the studies. If more than one study 
was reported from the same institution, the most recent study focusing on RC was 
included.

Patient population Intervention Comparator Outcomes studied

Patients with RC 
and SCRLM

Staged rectum-first 
approach

Liver-first approach
Simultaneous resections 
approach

Perioperative morbidity
Disease free survival 
(DFS)
OS

 Results

 Evaluation of the Patient with Rectal Cancer and Synchronous 
Hepatic Metastasis

The initial evaluation of patients with rectal cancer and SCRLM includes determi-
nation of symptomatology, colonoscopy, staging, determination of resectability 
from an oncologic standpoint, and evaluation of the future liver remnant based on 
imaging before and after multimodality treatment, as well as assessment of fitness 
for surgery. In addition to imaging of the primary tumor with magnetic resonance 
imaging (MRI) and endorectal ultrasound [7], computed tomography (CT) is useful 
to evaluate distant disease. Contrast-enhanced MRI can detect or further character-
ize small hepatic lesions and is superior to CT in the setting of post-chemotherapy 
hepatic steatosis [8]. Fluorodeoxyglucose-positron emission tomography (FDG- 
PET) can detect extrahepatic disease that would preclude curative resection and 
change management in up to 24 % of cases [9, 10]. Two randomized prospective 
trials reported conflicting results regarding the utility of FDG-PET [11, 12]. Ruers 
et al. demonstrated that non-curative surgery was avoided in one of six patients as a 
result of PET findings [11] whereas Moulton et al. failed to confirm these results 
[12]. Additional studies have supported the use of FDG-PET in patients with rectal 
cancer and SCRLM [13–20]. Sensitivity of PET after chemotherapy is reduced due 
to decreased metabolic activity of residual tumor [21–24].
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Liver biopsy can be helpful in select cases with equivocal imaging findings but 
should not be performed routinely due to the risk of tract seeding [25–28].

 Treatment Options

Following a diagnosis of rectal cancer with SCRLM, the treatment plan is formu-
lated with the goal of prolonging survival and maximizing the prospects of a cura-
tive resection. Many studies combine both colon and rectal cancer and are 
compromised by selection bias; no prospective randomized data comparing treat-
ment approaches exists to guide management decisions. Rectal cancer presents 
additional challenges compared to colon cancer with concerns for local recurrence, 
potential need for adjuvant or neoadjuvant radiation therapy, and complexity of pel-
vic surgery. The heterogeneity of scientific data pertaining to chemotherapy and 
radiation regimens, and the introduction of various drugs during the last two decades 
add to the challenges of data interpretation [29, 30].

Table 20.1 summarizes studies directly comparing the perioperative results of 
surgical approaches for colorectal cancer with SCRLM. Table 20.2 shows compara-
tive oncologic outcomes of those studies. Table 20.3 presents outcomes of case 
series of the different surgical approaches.

Multimodality Treatment Although chemotherapy is generally included in the 
treatment plan of patients with SCRLM, there is no consensus on timing, benefit, 
and risk. The EORTC 40983 randomized trial demonstrated improvement in pro-
gression free survival but not overall survival when six cycles of neoadjuvant and 
six cycles of adjuvant FOLFOX were administered perioperatively, compared to 
surgery alone. Resection rates were equivalent in both groups showing that the win-
dow of resectability is not lost with neoadjuvant chemotherapy. Notably, the chemo-
therapy group had fewer nontherapeutic laparotomy rates (5 % versus 11 %) [76, 
77]. Similarly, two meta-analyses comparing surgery with or without chemotherapy 
demonstrated the benefit of chemotherapy in disease free but not overall survival 
[78, 79].

Neoadjuvant chemotherapy allows early treatment of micrometastatic disease, 
and provides upfront information regarding tumor biology and response to adjuvant 
chemotherapy. Outcomes after hepatectomy are superior in patients with a positive 
tumor response to neoadjuvant chemotherapy as opposed to nonresponders [6, 80, 
81]. This selects out patients with progression of disease on chemotherapy prior to 
surgery, who have significantly lower disease free and overall survival [82]. 
Neoadjuvant chemotherapy may also improve resectability in borderline resectable 
or initially unresectable SCRLM [83–85]. Disadvantages of upfront chemotherapy 
include the risk of progression of initially resectable disease [86], the dilemma of 
disappearing liver metastases, as well as liver injury prior to hepatectomy. There is 
conflicting evidence regarding the safety of neoadjuvant chemotherapy prior to liver 
surgery [87–92], and the response to treatment should typically be assessed every 
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2 months [93]. Some studies have demonstrated no survival advantage to using 
preoperative vs postoperative chemotherapy [94, 95]. Nevertheless, patients with 
rectal cancer and SCRLM are more likely to have a locally advanced primary tumor 
[38, 96], and strong consideration should be given to neoadjuvant therapy.

Targeted chemotherapy with agents such as Cetuximab, Panitumumab, and 
Bevacizumab has demonstrated improvements in response and resection rates [97–
108]. Hepatic arterial infusion chemotherapy may improve resectability or reduce 
recurrence in experienced centers [109–113].

Combined modality treatment including FU-based chemotherapy plus pelvic 
radiation is well established for nonmetastatic locally advanced rectal cancer as it 
has been shown to reduce local recurrence. However, the precise role, necessity and 
timing of radiation has not been established in the setting of locally advanced rectal 
cancer in the setting of SCRLM. Of 185 patients who underwent complete resection 
of rectal cancer and SCRLM by Butte et al., only 4 % developed isolated pelvic 
recurrence. The majority of recurrences were distant and concomitant radiation 
therapy was not associated with a reduction in pelvic recurrences [114]. Others have 
reported similar results [65, 115]. Lee et al. showed that radiation reduced local 
recurrence only in patients with T4 tumors [116].

FU-based chemotherapy alone, as commonly used as a sensitizer during the 
administration of pelvic radiation, is probably suboptimal treatment for the syn-
chronous liver disease [117], and more intensive chemotherapy is likely required 
[29, 118, 119]. Indeed, there is early evidence to suggest that chemotherapy alone 
without radiation may result in adequate local control. Schrag et al. showed that of 
30 patients who completed 6 cycles of FOLFOX with bevicizumab without RT, all 
had tumor regression and underwent total mesorectal excision with a 25 % complete 
pathologic response and a 0 % 4-year LR rate [120]. This concept shows promise for 
patients with rectal cancer and SCRLM.

Classic Staged Resection: Rectum- First Approach The classic staged bowel- 
first approach addresses the primary tumor prior to liver resection. As such, local 
symptoms which may interrupt subsequent treatment can be avoided. Additionally, 
aggressive disease may reveal itself between the staged resections to avoid unneces-
sary hepatectomy. Gall and colleagues reported on 53 patients with rectal cancer 
and SCRLM who underwent the rectum-first approach. Chemotherapy followed by 
combined modality chemoradiation were administered based on locoregional stag-
ing of the primary tumor. Proctectomy was performed, followed by hepatectomy 
6 weeks later with additional chemotherapy. No patients had progression of liver 
disease prior to second stage surgery, and all proceeded without a delay caused by 
complications from the proctectomy. Two patients had unresectable disease at the 
time of hepatectomy. Five-year DFS and OS were 19 % and 39 % respectively [72].

Yoshidome et al. noticed that 43 % of patients who underwent the staged bowel- 
first approach for colorectal cancer and SCRLM developed new liver lesions prior 
to hepatectomy, which changed the initial surgical plan. None developed  extrahepatic 
disease and all were ultimately resectable. The majority of new lesions occurred 
elsewhere in the liver, suggesting the presence of occult micrometastasis undetect-
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able at initial evaluation. Further, hepatic disease free survival was improved when 
delayed hepatectomy was performed as opposed to simultaneous resection [58]. 
Disease progression to unresectability between stages is usually related to the iden-
tification of new liver or extrahepatic metastases rather than growth of the preexist-
ing liver lesions. This may spare 36 % of patients a nontherapeutic hepatectomy 
without affecting survival [121].

Staged Resection: Liver-First Approach In the liver-first approach to rectal can-
cer with SCRLM, 2–6 cycles of neoadjuvant chemotherapy are typically adminis-
tered prior to liver resection. Chemoradiation followed by proctectomy is then 
performed [74, 122]. An advantage of the liver first approach is that it avoids the 
period of at least 3 months required to treat the primary tumor with neoadjuvant 
chemoradiation and proctectomy prior to addressing the SCRLM, which is the 
prognostic determinant [122, 123]. Postoperative complications after proctectomy 
delay timely treatment in up to 50 % of cases [124]. In fact, less than 30 % of patients 
undergoing bowel-first surgery proceed to the initially planned hepatectomy due to 
disease progression, whereas up to 80 % undergo liver resection with the liver first 
approach [59, 125]. Further, resection of the primary tumor as an initial step may 
result in a loss of inhibition, and progression of metastatic disease [126–130].

A liver first approach with preliminary chemotherapy allows for some respond-
ers with initially unresectable SCRLM to be resected. For those whose liver disease 
remains unresectable for cure, a nontherapeutic proctectomy may be avoided [131]. 
Complications related to the primary tumor are uncommon during chemotherapy 
[132–139], and symptoms of bleeding, pain, and mild obstruction at presentation 
usually resolve after 1–2 cycles of chemotherapy [140].

Mentha et al. first described the liver first approach [122]. They subsequently 
reported their experience of 33 patients with rectal cancer demonstrating a 5-year 
overall survival of 61 %, with 15 % developing a pelvic recurrence. Complications 
related to the primary tumor requiring emergency intervention occurred in two 
patients (6 %), both of which had R1 rectal resections and ultimately developed 
recurrences [74].

In the largest reported experience of 42 patients with locally advanced rectal 
cancer and SCRLM, 74 % of patients completed the entire protocol including resec-
tion of the rectal primary. The remaining patients developed metastatic disease prior 
to addressing the primary tumor, of which 91 % were spared needless rectal surgery. 
Notably, five patients received a diverting stoma at some point during the protocol 
to prevent obstruction. Five-year disease free and overall survival were 40 % and 
67 % respectively [68]. de Jong et al. reported the option of “watchful waiting” of 
the primary tumor with this approach should there be a complete clinical response 
[141].

Simultaneous Resections With advances in perioperative care, anesthesia, surgi-
cal technique, and outcomes after liver surgery [4–6, 142, 143], this approach allows 
resection of both the primary tumor and SCRLM in one operation, but is not recom-
mended during emergent surgery for complications secondary to the rectal tumor 
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[144]. There are reports of laparoscopic simultaneous resections performed safely 
[70, 75, 145–152]. Advantages of this approach include shorter cumulative hospital 
stay, as well as patient convenience of a single operation with less interruption of 
chemotherapy. The majority of reports describing this approach combines colon and 
rectal resections, and have significant selection bias towards less extensive SCRLM 
and liver resections [153].

Boostrom et al. reported the Mayo Clinic experience with 45 patients who under-
went synchronous resection for rectal cancer with SCRLM. There were no mortali-
ties and 16 % suffered severe complications, which did not differ amongst patients 
undergoing abdominoperineal resection or major liver resection (three or more seg-
ments). Five-year disease free and overall survival were 28 % and 32 % respectively 
[64]. Vigano et al. described combined resection for 34 patients with locally 
advanced mid or low rectal cancer and SCRLM after neoadjuvant chemotherapy, 
chemoradiation, or both. There was one mortality and a 36 % morbidity rate. Five- 
year disease free and overall survival were 40 % and 59 % respectively. Five patients 
had major liver resections [47].

Ferretti et al. studied 142 patients from 14 centers internationally who underwent 
laparoscopic synchronous resections of SCRLM, 41 % of whom had rectal prima-
ries; only 12 % involved major liver resection. Overall morbidity was 31 % with a 
5.6 % anastomotic leak rate, and a mortality rate of 2.1 %. The independent predic-
tors of morbidity were ASA score more than or equal to three and operative time. 
Rectal primary and major liver resections were not predictors [75].

Utilizing the synchronous approach, there have been successful reports of two- 
stage hepatectomy for bilobar or advanced SCRLM. This approach allows for proc-
tectomy with the less extensive first stage hepatectomy, followed by major second 
stage hepatectomy with diverting stoma reversal. Bilobar advanced SCRLM can be 
addressed while minimizing the number of operations and optimizing timing of 
chemotherapy delivery [154, 155].

There are reports of increased mortality when extensive liver resections are com-
bined with colorectal resections [34, 156]. Factors shown to increase morbidity of 
this approach include the presence of a diverting stoma, a rectal primary, duration of 
surgery, blood loss, and transfusion need [66, 157], indicating that more extensive 
surgery may be associated with increased morbidity. Others have demonstrated pre-
operative patient fitness to be the significant predictor as represented by age, ASA 
grade, and POSSUM score [67]. Outcomes from some reports suggest that this 
approach may not be appropriate for elderly patients [35, 158], those with locally 
advanced rectal cancer [144], or those requiring major resections [34, 35]. These 
data suggest that patient selection is critical to the safety of this approach.

Comparison of Surgical Approaches There are no prospective randomized trials 
comparing surgical approaches, and most studies combine colon and rectal cancer 
without analyzing results pertaining to rectal cancer specifically. Comparison of 
approaches is difficult given the selection bias of staging more extensive SCRLM 
resections, and difficulty determining cumulative resection rates and morbidity 
from staged procedures [159, 160].
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There are only two small retrospective studies comparing all three approaches 
for rectal cancer with SCRLM [46, 54]. Sabbagh et al. showed similar complete 
resection rates, overall complications, mortality, DFS, and OS between all three 
groups [54]. van der Pool et al. also showed similar morbidity and mortality 
between the groups. The simultaneous approach was associated with shorter hospi-
tal stay, but was applied to patients with early stage primaries and limited liver 
disease [46].

Silberhumer et al. compared 43 patients who underwent staged rectal first resec-
tion with 145 who underwent synchronous resections. The staged group included a 
larger number of major liver resections for larger liver lesions, and patients under-
going abdominoperineal resection. Morbidity and mortality rates were similar, even 
in a subgroup analysis of those undergoing major hepatectomy. Hospital stay was 
significantly shorter in the simultaneous group [56].

Mayo et al. performed the largest multi-institutional retrospective comparison of 
all 3 approaches including 1004 patients with colorectal cancer and SCRLM, of 
which 276 had rectal cancer. The liver first group was more likely to have a rectal 
primary, bilobar disease, and more hepatic lesions treated during liver surgery. 
Patients in the simultaneous group were less likely to undergo major hepatectomy. 
Morbidity and mortality rates were similar between groups, even in those undergo-
ing major hepatectomy, although there was a nonsignificant trend towards increased 
mortality in patients undergoing extended hepatectomy in the simultaneous group. 
Five-year overall survival was similar among all three groups. Notably, a rectal pri-
mary was independently associated with worse survival [50]. Brouquet et al. 
reviewed the MD Anderson experience of 156 patients with colorectal cancer and 
SCRLM, 52 % of whom had rectal cancer. Morbidity, mortality, R0 resection rates, 
DFS, and OS were similar between all 3 approaches. Interestingly, 5 % of patients 
undergoing the liver first approach developed symptoms related to the primary 
tumor requiring colostomy, both of whom had nontraversable tumors on initial colo-
noscopy [42]. Similarly, a meta-analysis comparing all three approaches for CRC 
showed no difference in morbidity, mortality, or survival despite the tendency of 
patients with a larger burden of SCRLM to undergo a liver first approach. This sug-
gests that the liver first approach may be appropriate for this group of patients [161].

 Recommendations Based on the Data

Evaluation of the Rectal Cancer Patient with Synchronous 
Hepatic Metastasis

In addition to standard imaging for staging, contrast-enhanced MRI of the abdomen 
increases detection and further characterizes SCRLM, particularly after neoadju-
vant chemotherapy (evidence moderate; weak recommendation). FDG-PET can 
detect extrahepatic disease prior to surgery; however sensitivity after chemotherapy 
is reduced (evidence moderate; weak recommendation).
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Treatment Options: Multimodality Treatment

Patients with rectal cancer and SCRLM should receive perioperative chemotherapy 
(evidence high; strong recommendation), however there is no consensus on timing. 
Neoadjuvant chemotherapy can be recommended, particularly for patients with ini-
tially borderline resectable or unresectable SCRLM. Reassessment at 2–4 months 
from onset of therapy is recommended to minimize liver damage prior to hepatec-
tomy (evidence low; weak recommendation). Radiation therapy may have a benefit 
in preventing morbid local complications in patients at high risk for pelvic recur-
rence (evidence low; weak recommendation). Priority should be given towards 
addressing more common and prognostically more significant distant disease. 
Isolated local recurrence is uncommon.

Treatment Options: Surgical Approach

All three approaches (rectum first, liver first and synchronous resection) are equiva-
lent regarding safety and oncologic outcome. Patient selection and local expertise 
are important considerations (evidence low; weak recommendation). Fit patients 
undergoing surgery with low anticipated blood loss and operative time can safely 
undergo synchronous resection (evidence low; weak recommendation). Initially 
diverted, asymptomatic, or mildly symptomatic patients with a locally advanced 
primary tumor and/or advanced bilobar SCRLM are suitable for the liver first 
approach (evidence low; weak recommendation). Resectional surgery can be 
avoided in cases of disease progression. Non- diverted patients with significant 
symptoms secondary to the primary tumor who may not tolerate the simultaneous 
approach are well-suited for the rectum first approach (evidence low; weak 
recommendation.)

 A Personal View of the Data

The summarized evidence regarding management of rectal cancer metastatic to the 
liver is heterogeneous. An individualized approach based on patient characteristics, 
disease factors, and degree of symptomatology is proposed in Fig. 20.1. In the 
absence of severe symptoms related to the primary tumor, the authors’ approach is 
to initiate systemic chemotherapy in patients who are potentially resectable. Patients 
with diffuse bilobar metastatic disease or additional extrahepatic lesions can be pal-
liated based on extent of disease, functional status, and degree of symptoms. 
Potentially resectable patients should be reassessed following systemic chemother-
apy to select out nonresponders who can be palliated non-surgically. Patients who 
are resectable following chemotherapy can undergo synchronous resection if medi-
cally fit, R0 rectal resection is possible, and anticipated morbidity from liver 
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resection based on extent of disease is minimal. Otherwise, a staged liver first 
approach is advisable, as systemic disease determines disease free and overall sur-
vival. Furthermore, complications of rectal resection may further delay treatment if 
the rectal tumor is resected first.

Following liver resection, proctectomy is performed if curative resection is pos-
sible. If radial and/or distal margins are threatened with a higher risk of pelvic recur-
rence, then chemoradiation precedes rectal resection. Not reflected in the provided 
algorithm is one additional variation. In healthy patients with extensive SCRLM 
requiring two-stage hepatectomy, the first stage (minor left-sided resection) is per-
formed with rectal surgery. The second major hepatectomy can be performed with 
ileostomy reversal in diverted cases. Finally, these recommendations do not apply to 
patients who present with acute obstruction or profuse rectal bleeding. The former 
subgroup can be addressed by fecal diversion or in select cases endoluminal stent-
ing, while the latter can benefit from resection of the primary tumor, endoluminal 
fulguration, or external beam radiation therapy.

 Summary of Recommendations

 1. In addition to standard imaging for staging, contrast-enhanced MRI of the abdo-
men increases detection and further characterizes SCRLM, particularly after 
NCT (evidence moderate; weak recommendation).

 2. FDG-PET can detect extrahepatic disease prior to surgery, however sensitivity 
after chemotherapy is reduced (evidence moderate; weak recommendation).

 3. Patients with rectal and SCRLM should receive perioperative chemotherapy (evi-
dence high; strong recommendation), however there is no consensus on timing.

 4. Neoadjuvant chemotherapy can be recommended, particularly for patients with 
initially borderline resectable or unresectable SCRLM. Reassessment at 
2–4 month intervals is recommended to minimize liver damage prior to hepatec-
tomy (evidence low; weak recommendation).

 5. Radiation therapy may have a benefit in preventing morbid local recurrence in 
patients at high risk for local recurrence (evidence low; weak recommendation).

 6. All three surgical approaches are equivalent regarding safety and oncologic out-
come. Patient selection and local expertise are important considerations (evi-
dence low; weak recommendation).

 7. Fit patients undergoing surgery with low anticipated blood loss and operative time 
can safely undergo synchronous resection (evidence low; weak recommendation).

 8. Initially diverted, asymptomatic, or mildly symptomatic patients with a locally 
advanced primary tumor and/or advanced bilobar SCRLM are suitable for the 
liver first approach (evidence low; weak recommendation).

 9. Non-diverted patients with significant symptoms secondary to the primary tumor 
who may not tolerate the simultaneous approach are well-suited for the rectum 
first approach (evidence low; weak recommendation).

S.M. Sidani and M.A. Abbas



223

References

 1. Siegel RL, Miller KD, Jemal A. Cancer statistics. CA Cancer J Clin. 2015;65(1):5–29. 
doi:10.3322/caac.21254.

 2. McMillan DC, McArdle CS. Epidemiology of colorectal liver metastases. Surg Oncol. 
2007;16(1):3–5. doi: S0960-7404(07)00024-2 [pii].

 3. Mitin T, Enestvedt CK, Thomas Jr CR. Management of oligometastatic rectal cancer: is liver 
first? J Gastrointest Oncol. 2015;6(2):201–7. doi:10.3978/j.issn.2078-6891.2014.086.

 4. Gallagher DJ, Kemeny N. Metastatic colorectal cancer: from improved survival to potential 
cure. Oncology. 2010;78(3–4):237–48. doi:10.1159/000315730.

 5. Kopetz S, Chang GJ, Overman MJ, et al. Improved survival in metastatic colorectal cancer is 
associated with adoption of hepatic resection and improved chemotherapy. J Clin Oncol. 
2009;27(22):3677–83. doi:10.1200/JCO.2008.20.5278.

 6. House MG, Ito H, Gonen M, et al. Survival after hepatic resection for metastatic colorectal 
cancer: trends in outcomes for 1,600 patients during two decades at a single institution. J Am 
Coll Surg. 2010;210(5):744–52, 752–5. doi:10.1016/j.jamcollsurg.2009.12.040.

 7. Heo SH, Kim JW, Shin SS, Jeong YY, Kang HK. Multimodal imaging evaluation in staging 
of rectal cancer. World J Gastroenterol. 2014;20(15):4244–55. doi:10.3748/wjg.v20.
i15.4244.

 8. Sahani DV, Bajwa MA, Andrabi Y, Bajpai S, Cusack JC. Current status of imaging and 
emerging techniques to evaluate liver metastases from colorectal carcinoma. Ann Surg. 
2014;259(5):861–72. doi:10.1097/SLA.0000000000000525.

 9. Joyce DL, Wahl RL, Patel PV, Schulick RD, Gearhart SL, Choti MA. Preoperative positron 
emission tomography to evaluate potentially resectable hepatic colorectal metastases. Arch 
Surg. 2006;141(12):1220–6; discussion 1227. doi: 141/12/1220 [pii].

 10. Wiering B, Krabbe PF, Jager GJ, Oyen WJ, Ruers TJ. The impact of fluor-18-deoxyglucose- 
positron emission tomography in the management of colorectal liver metastases. Cancer. 
2005;104(12):2658–70. doi:10.1002/cncr.21569.

 11. Ruers TJ, Wiering B, van der Sijp JR, et al. Improved selection of patients for hepatic surgery 
of colorectal liver metastases with (18)F-FDG PET: a randomized study. J Nucl Med. 
2009;50(7):1036–41. doi:10.2967/jnumed.109.063040.

 12. Moulton CA, Gu CS, Law CH, et al. Effect of PET before liver resection on surgical manage-
ment for colorectal adenocarcinoma metastases: a randomized clinical trial. JAMA. 
2014;311(18):1863–9. doi:10.1001/jama.2014.3740.

 13. Boykin KN, Zibari GB, Lilien DL, McMillan RW, Aultman DF, McDonald JC. The use of 
FDG-positron emission tomography for the evaluation of colorectal metastases of the liver. 
Am Surg. 1999;65(12):1183–5.

 14. Khan S, Tan YM, John A, et al. An audit of fusion CT-PET in the management of colorectal 
liver metastases. Eur J Surg Oncol. 2006;32(5):564–7. doi: S0748-7983(06)00047-3 [pii].

 15. Ruers TJ, Langenhoff BS, Neeleman N, et al. Value of positron emission tomography with 
[F-18]fluorodeoxyglucose in patients with colorectal liver metastases: a prospective study. 
J Clin Oncol. 2002;20(2):388–95.

 16. Fong Y, Saldinger PF, Akhurst T, et al. Utility of 18F-FDG positron emission tomography 
scanning on selection of patients for resection of hepatic colorectal metastases. Am J Surg. 
1999;178(4):282–7. doi: S0002-9610(99)00187-7 [pii].

 17. Selzner M, Hany TF, Wildbrett P, McCormack L, Kadry Z, Clavien PA. Does the novel PET/
CT imaging modality impact on the treatment of patients with metastatic colorectal cancer of 
the liver? Ann Surg. 2004;240(6):1027–34; discussion 1035–6. doi: 00000658-200412000- 
00012 [pii].

 18. Whiteford MH, Whiteford HM, Yee LF, et al. Usefulness of FDG-PET scan in the assessment 
of suspected metastatic or recurrent adenocarcinoma of the colon and rectum. Dis Colon 
Rectum. 2000;43(6):759–67; discussion 767–70.

20 Management of the Patient with Rectal Cancer Presenting with Synchronous

https://doi.org/10.3322/caac.21254
https://doi.org/10.3978/j.issn.2078-6891.2014.086
https://doi.org/10.1159/000315730
https://doi.org/10.1200/JCO.2008.20.5278
https://doi.org/10.1016/j.jamcollsurg.2009.12.040
https://doi.org/10.3748/wjg.v20.i15.4244
https://doi.org/10.3748/wjg.v20.i15.4244
https://doi.org/10.1097/SLA.0000000000000525
https://doi.org/10.1002/cncr.21569
https://doi.org/10.2967/jnumed.109.063040
https://doi.org/10.1001/jama.2014.3740


224

 19. Ogunbiyi OA, Flanagan FL, Dehdashti F, et al. Detection of recurrent and metastatic colorec-
tal cancer: comparison of positron emission tomography and computed tomography. Ann 
Surg Oncol. 1997;4(8):613–20.

 20. Briggs RH, Chowdhury FU, Lodge JP, Scarsbrook AF. Clinical impact of FDG PET-CT in 
patients with potentially operable metastatic colorectal cancer. Clin Radiol. 2011;66(12):1167–
74. doi:10.1016/j.crad.2011.07.046.

 21. Akhurst T, Kates TJ, Mazumdar M, et al. Recent chemotherapy reduces the sensitivity of 
[18F]fluorodeoxyglucose positron emission tomography in the detection of colorectal metas-
tases. J Clin Oncol. 2005;23(34):8713–6. doi: 23/34/8713 [pii].

 22. Glazer ES, Beaty K, Abdalla EK, Vauthey JN, Curley SA. Effectiveness of positron emission 
tomography for predicting chemotherapy response in colorectal cancer liver metastases. Arch 
Surg. 2010;145(4):340–5; discussion 345. doi:10.1001/archsurg.2010.41.

 23. van Kessel CS, Buckens CF, van den Bosch MA, van Leeuwen MS, van Hillegersberg R, 
Verkooijen HM. Preoperative imaging of colorectal liver metastases after neoadjuvant che-
motherapy: a meta-analysis. Ann Surg Oncol. 2012;19(9):2805–13. doi:10.1245/
s10434-012-2300-z.

 24. Lubezky N, Metser U, Geva R, et al. The role and limitations of 18-fluoro-2-deoxy-D- glucose 
positron emission tomography (FDG-PET) scan and computerized tomography (CT) in 
restaging patients with hepatic colorectal metastases following neoadjuvant chemotherapy: 
comparison with operative and pathological findings. J Gastrointest Surg. 2007;11(4):472–8. 
doi:10.1007/s11605-006-0032-8.

 25. Jourdan JL, Stubbs RS. Percutaneous biopsy of operable liver lesions: is it necessary or 
advisable? N Z Med J. 1996;109(1035):469–70.

 26. McGrath FP, Gibney RG, Rowley VA, Scudamore CH. Cutaneous seeding following fine 
needle biopsy of colonic liver metastases. Clin Radiol. 1991;43(2):130–1.

 27. Vergara V, Garripoli A, Marucci MM, Bonino F, Capussotti L. Colon cancer seeding after 
percutaneous fine needle aspiration of liver metastasis. J Hepatol. 1993;18(3):276–8.

 28. John TG, Garden OJ. Needle track seeding of primary and secondary liver carcinoma after 
percutaneous liver biopsy. HPB Surg. 1993;6(3):199–203; discussion 203–4.

 29. de Gramont A, Figer A, Seymour M, et al. Leucovorin and fluorouracil with or without oxalipla-
tin as first-line treatment in advanced colorectal cancer. J Clin Oncol. 2000;18(16):2938–47.

 30. Maiello E, Gebbia V, Giuliani F, et al. FOLFIRI regimen in advanced colorectal cancer: the 
experience of the Gruppo Oncologico dell’Italia Meridionale (GOIM). Ann Oncol. 2005;16 
Suppl 4:iv56–60. doi: 16/suppl_4/iv56 [pii].

 31. Weber JC, Bachellier P, Oussoultzoglou E, Jaeck D. Simultaneous resection of colorectal 
primary tumour and synchronous liver metastases. Br J Surg. 2003;90(8):956–62. 
doi:10.1002/bjs.4132.

 32. Chua HK, Sondenaa K, Tsiotos GG, Larson DR, Wolff BG, Nagorney DM. Concurrent vs. 
staged colectomy and hepatectomy for primary colorectal cancer with synchronous hepatic 
metastases. Dis Colon Rectum. 2004;47(8):1310–6.

 33. Capussotti L, Ferrero A, Vigano L, Ribero D, Lo Tesoriere R, Polastri R. Major liver resec-
tions synchronous with colorectal surgery. Ann Surg Oncol. 2007;14(1):195–201. 
doi:10.1245/s10434-006-9055-3.

 34. Reddy SK, Pawlik TM, Zorzi D, et al. Simultaneous resections of colorectal cancer and syn-
chronous liver metastases: a multi-institutional analysis. Ann Surg Oncol. 2007;14(12):3481–
91. doi:10.1245/s10434-007-9522-5.

 35. Thelen A, Jonas S, Benckert C, et al. Simultaneous versus staged liver resection of synchro-
nous liver metastases from colorectal cancer. Int J Colorectal Dis. 2007;22(10):1269–76. 
doi:10.1007/s00384-007-0286-y.

 36. Turrini O, Viret F, Guiramand J, Lelong B, Bege T, Delpero JR. Strategies for the treatment 
of synchronous liver metastasis. Eur J Surg Oncol. 2007;33(6):735–40. doi: 
S0748- 7983(07)00098-4 [pii].

 37. Yan TD, Chu F, Black D, King DW, Morris DL. Synchronous resection of colorectal primary 
cancer and liver metastases. World J Surg. 2007;31(7):1496–501. doi:10.1007/
s00268-007-9085-4.

S.M. Sidani and M.A. Abbas

https://doi.org/10.1016/j.crad.2011.07.046
https://doi.org/10.1001/archsurg.2010.41
https://doi.org/10.1245/s10434-012-2300-z
https://doi.org/10.1245/s10434-012-2300-z
https://doi.org/10.1007/s11605-006-0032-8
https://doi.org/10.1002/bjs.4132
https://doi.org/10.1245/s10434-006-9055-3
https://doi.org/10.1245/s10434-007-9522-5
https://doi.org/10.1007/s00384-007-0286-y
https://doi.org/10.1007/s00268-007-9085-4
https://doi.org/10.1007/s00268-007-9085-4


225

 38. Assumpcao L, Choti MA, Gleisner AL, et al. Patterns of recurrence following liver resection 
for colorectal metastases: effect of primary rectal tumor site. Arch Surg. 2008;143(8):743–9; 
discussion 749–50. doi:10.1001/archsurg.143.8.743.

 39. Martin RC, 2nd, Augenstein V, Reuter NP, Scoggins CR, McMasters KM. Simultaneous ver-
sus staged resection for synchronous colorectal cancer liver metastases. J Am Coll Surg. 
2009;208(5):842–50; discussion 850–2. doi: 10.1016/j.jamcollsurg.2009.01.031.

 40. Moug SJ, Smith D, Leen E, Roxburgh C, Horgan PG. Evidence for a synchronous operative 
approach in the treatment of colorectal cancer with hepatic metastases: a case matched study. 
Eur J Surg Oncol. 2010;36(4):365–70. doi:10.1016/j.ejso.2009.11.007.

 41. Slupski M, Wlodarczyk Z, Jasinski M, Masztalerz M, Tujakowski J. Outcomes of simultane-
ous and delayed resections of synchronous colorectal liver metastases. Can J Surg. 
2009;52(6):E241–4.

 42. Brouquet A, Mortenson MM, Vauthey JN, et al. Surgical strategies for synchronous colorec-
tal liver metastases in 156 consecutive patients: classic, combined or reverse strategy? J Am 
Coll Surg. 2010;210(6):934–41. doi:10.1016/j.jamcollsurg.2010.02.039.

 43. Cellini C, Hunt SR, Fleshman JW, Birnbaum EH, Bierhals AJ, Mutch MG. Stage IV rectal 
cancer with liver metastases: is there a benefit to resection of the primary tumor? World 
J Surg. 2010;34(5):1102–8. doi:10.1007/s00268-010-0483-7.

 44. de Haas RJ, Adam R, Wicherts DA, et al. Comparison of simultaneous or delayed liver sur-
gery for limited synchronous colorectal metastases. Br J Surg. 2010;97(8):1279–89. 
doi:10.1002/bjs.7106.

 45. Luo Y, Wang L, Chen C, et al. Simultaneous liver and colorectal resections are safe for syn-
chronous colorectal liver metastases. J Gastrointest Surg. 2010;14(12):1974–80. doi:10.1007/
s11605-010-1284-x.

 46. van der Pool AE, de Wilt JH, Lalmahomed ZS, Eggermont AM, Ijzermans JN, Verhoef 
C. Optimizing the outcome of surgery in patients with rectal cancer and synchronous liver 
metastases. Br J Surg. 2010;97(3):383–90. doi:10.1002/bjs.6947.

 47. Vigano L, Karoui M, Ferrero A, Tayar C, Cherqui D, Capussotti L. Locally advanced mid/
low rectal cancer with synchronous liver metastases. World J Surg. 2011;35(12):2788–95. 
doi:10.1007/s00268-011-1272-7.

 48. Abbott DE, Cantor SB, Hu CY, et al. Optimizing clinical and economic outcomes of surgical 
therapy for patients with colorectal cancer and synchronous liver metastases. J Am Coll Surg. 
2012;215(2):262–70. doi:10.1016/j.jamcollsurg.2012.03.021.

 49. Dexiang Z, Li R, Ye W, et al. Outcome of patients with colorectal liver metastasis: analysis 
of 1,613 consecutive cases. Ann Surg Oncol. 2012;19(9):2860–8. doi:10.1245/
s10434-012-2356-9.

 50. Mayo SC, Pulitano C, Marques H, et al. Surgical management of patients with synchronous 
colorectal liver metastasis: a multicenter international analysis. J Am Coll Surg. 
2013;216(4):707–16; discussion 716–8. doi:10.1016/j.jamcollsurg.2012.12.029.

 51. Slesser AA, Chand M, Goldin R, Brown G, Tekkis PP, Mudan S. Outcomes of simultaneous 
resections for patients with synchronous colorectal liver metastases. Eur J Surg Oncol. 
2013;39(12):1384–93. doi:10.1016/j.ejso.2013.09.012.

 52. van Dijk TH, Tamas K, Beukema JC, et al. Evaluation of short-course radiotherapy followed 
by neoadjuvant bevacizumab, capecitabine, and oxaliplatin and subsequent radical surgical 
treatment in primary stage IV rectal cancer. Ann Oncol. 2013;24(7):1762–9. doi:10.1093/
annonc/mdt124.

 53. Fukami Y, Kaneoka Y, Maeda A, Takayama Y, Onoe S, Isogai M. Simultaneous resection for 
colorectal cancer and synchronous liver metastases. Surg Today. 2016;46:176–82. 
doi:10.1007/s00595-015-1188-1.

 54. Sabbagh C, Cosse C, Ravololoniaina T, et al. Oncological strategies for middle and low rectal 
cancer with synchronous liver metastases. Int J Surg. 2015;23:186–93. doi: 
S1743- 9191(15)01137-1 [pii].

 55. She WH, Chan AC, Poon RT, et al. Defining an optimal surgical strategy for synchronous 
colorectal liver metastases: staged versus simultaneous resection? ANZ J Surg. 
2015;85(11):829–33. doi:10.1111/ans.12739.

20 Management of the Patient with Rectal Cancer Presenting with Synchronous

https://doi.org/10.1001/archsurg.143.8.743
https://doi.org/10.1016/j.jamcollsurg.2009.01.031
https://doi.org/10.1016/j.ejso.2009.11.007
https://doi.org/10.1016/j.jamcollsurg.2010.02.039
https://doi.org/10.1007/s00268-010-0483-7
https://doi.org/10.1002/bjs.7106
https://doi.org/10.1007/s11605-010-1284-x
https://doi.org/10.1007/s11605-010-1284-x
https://doi.org/10.1002/bjs.6947
https://doi.org/10.1007/s00268-011-1272-7
https://doi.org/10.1016/j.jamcollsurg.2012.03.021
https://doi.org/10.1245/s10434-012-2356-9
https://doi.org/10.1245/s10434-012-2356-9
https://doi.org/10.1016/j.jamcollsurg.2012.12.029
https://doi.org/10.1016/j.ejso.2013.09.012
https://doi.org/10.1093/annonc/mdt124
https://doi.org/10.1093/annonc/mdt124
https://doi.org/10.1007/s00595-015-1188-1
https://doi.org/10.1111/ans.12739


226

 56. Silberhumer GR, Paty PB, Temple LK, et al. Simultaneous resection for rectal cancer with 
synchronous liver metastasis is a safe procedure. Am J Surg. 2015;209(6):935–42. 
doi:10.1016/j.amjsurg.2014.09.024.

 57. Minagawa M, Yamamoto J, Miwa S, et al. Selection criteria for simultaneous resection in 
patients with synchronous liver metastasis. Arch Surg. 2006;141(10):1006–12; discussion 
1013. doi:141/10/1006 [pii].

 58. Yoshidome H, Kimura F, Shimizu H, et al. Interval period tumor progression: does delayed 
hepatectomy detect occult metastases in synchronous colorectal liver metastases? 
J Gastrointest Surg. 2008;12(8):1391–8. doi:10.1007/s11605-008-0540-9.

 59. Andres A, Toso C, Adam R, et al. A survival analysis of the liver-first reversed management 
of advanced simultaneous colorectal liver metastases: a LiverMetSurvey-based study. Ann 
Surg. 2012;256(5):772–8; discussion 778–9. doi: 10.1097/SLA.0b013e3182734423.

 60. de Santibanes E, Lassalle FB, McCormack L, et al. Simultaneous colorectal and hepatic 
resections for colorectal cancer: postoperative and longterm outcomes. J Am Coll Surg. 
2002;195(2):196–202.

 61. Tsai MS, Su YH, Ho MC, et al. Clinicopathological features and prognosis in resectable 
synchronous and metachronous colorectal liver metastasis. Ann Surg Oncol. 2007;14(2):786–
94. doi:10.1245/s10434-006-9215-5.

 62. Huh JW, Cho CK, Kim HR, Kim YJ. Impact of resection for primary colorectal cancer on 
outcomes in patients with synchronous colorectal liver metastases. J Gastrointest Surg. 
2010;14(8):1258–64. doi:10.1007/s11605-010-1250-7.

 63. van der Pool AE, Lalmahomed ZS, Ozbay Y, et al. ‘Staged’ liver resection in synchronous and 
metachronous colorectal hepatic metastases: differences in clinicopathological features and 
outcome. Colorectal Dis. 2010;12(10 Online):e229–35. doi:10.1111/j.1463-1318.2009. 
02135.x.

 64. Boostrom SY, Vassiliki LT, Nagorney DM, et al. Synchronous rectal and hepatic resection of 
rectal metastatic disease. J Gastrointest Surg. 2011;15(9):1583–8. doi:10.1007/
s11605-011-1604-9.

 65. An HJ, Yu CS, Yun SC, et al. Adjuvant chemotherapy with or without pelvic radiotherapy 
after simultaneous surgical resection of rectal cancer with liver metastases: analysis of prog-
nosis and patterns of recurrence. Int J Radiat Oncol Biol Phys. 2012;84(1):73–80. 
doi:10.1016/j.ijrobp.2011.10.070.

 66. Nakajima K, Takahashi S, Saito N, et al. Predictive factors for anastomotic leakage after 
simultaneous resection of synchronous colorectal liver metastasis. J Gastrointest Surg. 
2012;16(4):821–7. doi:10.1007/s11605-011-1782-5.

 67. Roxburgh CS, Richards CH, Moug SJ, Foulis AK, McMillan DC, Horgan PG. Determinants 
of short- and long-term outcome in patients undergoing simultaneous resection of colorectal 
cancer and synchronous colorectal liver metastases. Int J Colorectal Dis. 2012;27(3):363–9. 
doi:10.1007/s00384-011-1339-9.

 68. Ayez N, Burger JW, van der Pool AE, et al. Long-term results of the “liver first” approach in 
patients with locally advanced rectal cancer and synchronous liver metastases. Dis Colon 
Rectum. 2013;56(3):281–7. doi:10.1097/DCR.0b013e318279b743.

 69. de Rosa A, Gomez D, Hossaini S, et al. Stage IV colorectal cancer: outcomes following the 
liver-first approach. J Surg Oncol. 2013;108(7):444–9. doi:10.1002/jso.23429.

 70. Hatwell C, Bretagnol F, Farges O, Belghiti J, Panis Y. Laparoscopic resection of colorectal 
cancer facilitates simultaneous surgery of synchronous liver metastases. Colorectal Dis. 
2013;15(1):e21–8. doi:10.1111/codi.12068.

 71. Yoshioka R, Hasegawa K, Mise Y, et al. Evaluation of the safety and efficacy of simultaneous 
resection of primary colorectal cancer and synchronous colorectal liver metastases. Surgery. 
2014;155(3):478–85. doi:10.1016/j.surg.2013.10.015.

 72. Gall TM, Basyouny M, Frampton AE, et al. Neoadjuvant chemotherapy and primary-first 
approach for rectal cancer with synchronous liver metastases. Colorectal Dis. 
2014;16(6):O197–205. doi:10.1111/codi.12534.

S.M. Sidani and M.A. Abbas

https://doi.org/10.1016/j.amjsurg.2014.09.024
https://doi.org/10.1007/s11605-008-0540-9
https://doi.org/10.1097/SLA.0b013e3182734423
https://doi.org/10.1245/s10434-006-9215-5
https://doi.org/10.1007/s11605-010-1250-7
https://doi.org/10.1111/j.1463-1318.2009.02135.x
https://doi.org/10.1111/j.1463-1318.2009.02135.x
https://doi.org/10.1007/s11605-011-1604-9
https://doi.org/10.1007/s11605-011-1604-9
https://doi.org/10.1016/j.ijrobp.2011.10.070
https://doi.org/10.1007/s11605-011-1782-5
https://doi.org/10.1007/s00384-011-1339-9
https://doi.org/10.1097/DCR.0b013e318279b743
https://doi.org/10.1002/jso.23429
https://doi.org/10.1111/codi.12068
https://doi.org/10.1016/j.surg.2013.10.015
https://doi.org/10.1111/codi.12534


227

 73. Lin Q, Ye Q, Zhu D, et al. Determinants of long-term outcome in patients undergoing simul-
taneous resection of synchronous colorectal liver metastases. PLoS One. 2014;9(8):e105747. 
doi:10.1371/journal.pone.0105747.

 74. Buchs NC, Ris F, Majno PE, et al. Rectal outcomes after a liver-first treatment of patients 
with stage IV rectal cancer. Ann Surg Oncol. 2015;22(3):931–7. doi:10.1245/
s10434-014-4069-8.

 75. Ferretti S, Tranchart H, Buell JF, et al. Laparoscopic simultaneous resection of colorectal 
primary tumor and liver metastases: results of a Multicenter International Study. World 
J Surg. 2015;39(8):2052–60. doi:10.1007/s00268-015-3034-4.

 76. Nordlinger B, Sorbye H, Glimelius B, et al. Perioperative chemotherapy with FOLFOX4 and 
surgery versus surgery alone for resectable liver metastases from colorectal cancer (EORTC 
Intergroup trial 40983): a randomised controlled trial. Lancet. 2008;371(9617):1007–16. 
doi:10.1016/S0140-6736(08)60455-9.

 77. Nordlinger B, Sorbye H, Glimelius B, et al. Perioperative FOLFOX4 chemotherapy and sur-
gery versus surgery alone for resectable liver metastases from colorectal cancer (EORTC 
40983): long-term results of a randomised, controlled, phase 3 trial. Lancet Oncol. 
2013;14(12):1208–15. doi:10.1016/S1470-2045(13)70447-9.

 78. Ciliberto D, Prati U, Roveda L, et al. Role of systemic chemotherapy in the management of 
resected or resectable colorectal liver metastases: a systematic review and meta-analysis of 
randomized controlled trials. Oncol Rep. 2012;27(6):1849–56. doi:10.3892/or.2012.1740.

 79. Wang ZM, Chen YY, Chen FF, Wang SY, Xiong B. Peri-operative chemotherapy for patients 
with resectable colorectal hepatic metastasis: a meta-analysis. Eur J Surg Oncol. 
2015;41(9):1197–203. doi:10.1016/j.ejso.2015.05.020.

 80. Allen PJ, Kemeny N, Jarnagin W, DeMatteo R, Blumgart L, Fong Y. Importance of response 
to neoadjuvant chemotherapy in patients undergoing resection of synchronous colorectal 
liver metastases. J Gastrointest Surg. 2003;7(1):109–15; discussion 116–7. doi: 
S1091255X0200121X [pii].

 81. Chiappa A, Bertani E, Makuuchi M, et al. Neoadjuvant chemotherapy followed by hepatec-
tomy for primarily resectable colorectal cancer liver metastases. Hepatogastroenterology. 
2009;56(91–92):829–34.

 82. Adam R, Delvart V, Pascal G, et al. Rescue surgery for unresectable colorectal liver metasta-
ses downstaged by chemotherapy: a model to predict long-term survival. Ann Surg. 
2004;240(4):644–57; discussion 657–8. doi: 00000658-200410000-00010 [pii].

 83. Alberts SR, Horvath WL, Sternfeld WC, et al. Oxaliplatin, fluorouracil, and leucovorin for 
patients with unresectable liver-only metastases from colorectal cancer: a North Central 
Cancer Treatment Group phase II study. J Clin Oncol. 2005;23(36):9243–9. doi: 
JCO.2005.07.740 [pii].

 84. Ychou M, Viret F, Kramar A, et al. Tritherapy with fluorouracil/leucovorin, irinotecan and 
oxaliplatin (FOLFIRINOX): a phase II study in colorectal cancer patients with non- resectable 
liver metastases. Cancer Chemother Pharmacol. 2008;62(2):195–201. doi:10.1007/
s00280-007-0588-3.

 85. Wein A, Riedel C, Kockerling F, et al. Impact of surgery on survival in palliative patients with 
metastatic colorectal cancer after first line treatment with weekly 24-hour infusion of high- 
dose 5-fluorouracil and folinic acid. Ann Oncol. 2001;12(12):1721–7.

 86. Lehmann K, Rickenbacher A, Weber A, Pestalozzi BC, Clavien PA. Chemotherapy before 
liver resection of colorectal metastases: friend or foe? Ann Surg. 2012;255(2):237–47. 
doi:10.1097/SLA.0b013e3182356236.

 87. Vauthey JN, Pawlik TM, Ribero D, et al. Chemotherapy regimen predicts steatohepatitis and 
an increase in 90-day mortality after surgery for hepatic colorectal metastases. J Clin Oncol. 
2006;24(13):2065–72. doi: 24/13/2065 [pii].

 88. Hubert C, Fervaille C, Sempoux C, et al. Prevalence and clinical relevance of pathological 
hepatic changes occurring after neoadjuvant chemotherapy for colorectal liver metastases. 
Surgery. 2010;147(2):185–94. doi:10.1016/j.surg.2009.01.004.

20 Management of the Patient with Rectal Cancer Presenting with Synchronous

https://doi.org/10.1371/journal.pone.0105747
https://doi.org/10.1245/s10434-014-4069-8
https://doi.org/10.1245/s10434-014-4069-8
https://doi.org/10.1007/s00268-015-3034-4
https://doi.org/10.1016/S0140-6736(08)60455-9
https://doi.org/10.1016/S1470-2045(13)70447-9
https://doi.org/10.3892/or.2012.1740
https://doi.org/10.1016/j.ejso.2015.05.020
https://doi.org/10.1007/s00280-007-0588-3
https://doi.org/10.1007/s00280-007-0588-3
https://doi.org/10.1097/SLA.0b013e3182356236
https://doi.org/10.1016/j.surg.2009.01.004


228

 89. Scoggins CR, Campbell ML, Landry CS, et al. Preoperative chemotherapy does not increase 
morbidity or mortality of hepatic resection for colorectal cancer metastases. Ann Surg Oncol. 
2009;16(1):35–41. doi:10.1245/s10434-008-0190-x.

 90. Nakano H, Oussoultzoglou E, Rosso E, et al. Sinusoidal injury increases morbidity after 
major hepatectomy in patients with colorectal liver metastases receiving preoperative chemo-
therapy. Ann Surg. 2008;247(1):118–24. doi:10.1097/SLA.0b013e31815774de.

 91. Karoui M, Penna C, Amin-Hashem M, et al. Influence of preoperative chemotherapy on the 
risk of major hepatectomy for colorectal liver metastases. Ann Surg. 2006;243(1):1–7. doi: 
00000658-200601000-00001 [pii].

 92. Wein A, Riedel C, Bruckl W, et al. Neoadjuvant treatment with weekly high-dose 
5-Fluorouracil as 24-hour infusion, folinic acid and oxaliplatin in patients with primary 
resectable liver metastases of colorectal cancer. Oncology. 2003;64(2):131–8. doi: 67772 
[doi].

 93. Adam R, De Gramont A, Figueras J, et al. The oncosurgery approach to managing liver 
metastases from colorectal cancer: a multidisciplinary international consensus. Oncologist. 
2012;17(10):1225–39. doi:10.1634/theoncologist.2012-0121.

 94. Lubezky N, Geva R, Shmueli E, et al. Is there a survival benefit to neoadjuvant versus adju-
vant chemotherapy, combined with surgery for resectable colorectal liver metastases? World 
J Surg. 2009;33(5):1028–34. doi:10.1007/s00268-009-9945-1.

 95. Reddy SK, Zorzi D, Lum YW, et al. Timing of multimodality therapy for resectable synchro-
nous colorectal liver metastases: a retrospective multi-institutional analysis. Ann Surg Oncol. 
2009;16(7):1809–19. doi:10.1245/s10434-008-0181-y.

 96. Folkesson J, Birgisson H, Pahlman L, Cedermark B, Glimelius B, Gunnarsson U. Swedish 
Rectal Cancer Trial: long lasting benefits from radiotherapy on survival and local recurrence 
rate. J Clin Oncol. 2005;23(24):5644–50. doi: 23/24/5644 [pii].

 97. Bokemeyer C, Bondarenko I, Makhson A, et al. Fluorouracil, leucovorin, and oxaliplatin 
with and without cetuximab in the first-line treatment of metastatic colorectal cancer. J Clin 
Oncol. 2009;27(5):663–71. doi:10.1200/JCO.2008.20.8397.

 98. Van Cutsem E, Kohne CH, Hitre E, et al. Cetuximab and chemotherapy as initial treatment 
for metastatic colorectal cancer. N Engl J Med. 2009;360(14):1408–17. doi:10.1056/
NEJMoa0805019.

 99. Van Cutsem E, Kohne CH, Lang I, et al. Cetuximab plus irinotecan, fluorouracil, and leu-
covorin as first-line treatment for metastatic colorectal cancer: updated analysis of overall 
survival according to tumor KRAS and BRAF mutation status. J Clin Oncol. 
2011;29(15):2011–9. doi:10.1200/JCO.2010.33.5091.

 100. Maughan TS, Adams RA, Smith CG, et al. Addition of cetuximab to oxaliplatin-based first- 
line combination chemotherapy for treatment of advanced colorectal cancer: results of the 
randomised phase 3 MRC COIN trial. Lancet. 2011;377(9783):2103–14. doi:10.1016/
S0140-6736(11)60613-2.

 101. Folprecht G, Gruenberger T, Bechstein W, et al. Survival of patients with initially unresect-
able colorectal liver metastases treated with FOLFOX/cetuximab or FOLFIRI/cetuximab in 
a multidisciplinary concept (CELIM study). Ann Oncol. 2014;25(5):1018–25. doi:10.1093/
annonc/mdu088.

 102. Garufi C, Torsello A, Tumolo S, et al. Cetuximab plus chronomodulated irinotecan, 
5- fluorouracil, leucovorin and oxaliplatin as neoadjuvant chemotherapy in colorectal liver 
metastases: POCHER trial. Br J Cancer. 2010;103(10):1542–7. doi:10.1038/sj.bjc.6605940.

 103. Douillard JY, Siena S, Cassidy J, et al. Final results from PRIME: randomized phase III study 
of panitumumab with FOLFOX4 for first-line treatment of metastatic colorectal cancer. Ann 
Oncol. 2014;25(7):1346–55. doi:10.1093/annonc/mdu141.

 104. Okines A, Puerto OD, Cunningham D, et al. Surgery with curative-intent in patients treated 
with first-line chemotherapy plus bevacizumab for metastatic colorectal cancer First BEAT 
and the randomised phase-III NO16966 trial. Br J Cancer. 2009;101(7):1033–8. doi:10.1038/
sj.bjc.6605259.

 105. Wong R, Cunningham D, Barbachano Y, et al. A multicentre study of capecitabine, oxalipla-
tin plus bevacizumab as perioperative treatment of patients with poor-risk colorectal liver- 

S.M. Sidani and M.A. Abbas

https://doi.org/10.1245/s10434-008-0190-x
https://doi.org/10.1097/SLA.0b013e31815774de
https://doi.org/10.1634/theoncologist.2012-0121
https://doi.org/10.1007/s00268-009-9945-1
https://doi.org/10.1245/s10434-008-0181-y
https://doi.org/10.1200/JCO.2008.20.8397
https://doi.org/10.1056/NEJMoa0805019
https://doi.org/10.1056/NEJMoa0805019
https://doi.org/10.1200/JCO.2010.33.5091
https://doi.org/10.1016/S0140-6736(11)60613-2
https://doi.org/10.1016/S0140-6736(11)60613-2
https://doi.org/10.1093/annonc/mdu088
https://doi.org/10.1093/annonc/mdu088
https://doi.org/10.1038/sj.bjc.6605940
https://doi.org/10.1093/annonc/mdu141
https://doi.org/10.1038/sj.bjc.6605259
https://doi.org/10.1038/sj.bjc.6605259


229

only metastases not selected for upfront resection. Ann Oncol. 2011;22(9):2042–8. 
doi:10.1093/annonc/mdq714.

 106. Masi G, Loupakis F, Salvatore L, et al. Bevacizumab with FOLFOXIRI (irinotecan, oxalipla-
tin, fluorouracil, and folinate) as first-line treatment for metastatic colorectal cancer: a phase 
2 trial. Lancet Oncol. 2010;11(9):845–52. doi:10.1016/S1470-2045(10)70175-3.

 107. Petrelli F, Barni S. Anti-EGFR agents for liver metastases. Resectability and outcome with 
anti-EGFR agents in patients with KRAS wild-type colorectal liver-limited metastases: a 
meta-analysis. Int J Colorectal Dis. 2012;27(8):997–1004. doi:10.1007/s00384-012-1438-2.

 108. Ye LC, Liu TS, Ren L, et al. Randomized controlled trial of cetuximab plus chemotherapy for 
patients with KRAS wild-type unresectable colorectal liver-limited metastases. J Clin Oncol. 
2013;31(16):1931–8. doi:10.1200/JCO.2012.44.8308.

 109. Kemeny N, Huang Y, Cohen AM, et al. Hepatic arterial infusion of chemotherapy after resec-
tion of hepatic metastases from colorectal cancer. N Engl J Med. 1999;341(27):2039–48. 
doi:10.1056/NEJM199912303412702.

 110. Goere D, Benhaim L, Bonnet S, et al. Adjuvant chemotherapy after resection of colorectal 
liver metastases in patients at high risk of hepatic recurrence: a comparative study between 
hepatic arterial infusion of oxaliplatin and modern systemic chemotherapy. Ann Surg. 
2013;257(1):114–20. doi:10.1097/SLA.0b013e31827b9005.

 111. House MG, Kemeny NE, Gonen M, et al. Comparison of adjuvant systemic chemotherapy 
with or without hepatic arterial infusional chemotherapy after hepatic resection for metastatic 
colorectal cancer. Ann Surg. 2011;254(6):851–6. doi:10.1097/SLA.0b013e31822f4f88.

 112. Alberts SR, Roh MS, Mahoney MR, et al. Alternating systemic and hepatic artery infusion 
therapy for resected liver metastases from colorectal cancer: a North Central Cancer 
Treatment Group (NCCTG)/National Surgical Adjuvant Breast and Bowel Project (NSABP) 
phase II intergroup trial, N9945/CI-66. J Clin Oncol. 2010;28(5):853–8. doi:10.1200/
JCO.2009.24.6728.

 113. D’Angelica MI, Correa-Gallego C, Paty PB, et al. Phase II trial of hepatic artery infusional 
and systemic chemotherapy for patients with unresectable hepatic metastases from colorectal 
cancer: conversion to resection and long-term outcomes. Ann Surg. 2015;261(2):353–60. 
doi:10.1097/SLA.0000000000000614.

 114. Butte JM, Gonen M, Ding P, et al. Patterns of failure in patients with early onset (synchro-
nous) resectable liver metastases from rectal cancer. Cancer. 2012;118(21):5414–23. 
doi:10.1002/cncr.27567.

 115. Chang CY, Kim HC, Park YS, et al. The effect of postoperative pelvic irradiation after complete 
resection of metastatic rectal cancer. J Surg Oncol. 2012;105(3):244–8. doi:10.1002/jso.22109.

 116. Lee JH, Jo IY, Lee JH, et al. The role of postoperative pelvic radiation in stage IV rectal 
cancer after resection of primary tumor. Radiat Oncol J. 2012;30(4):205–12. doi:10.3857/
roj.2012.30.4.205.

 117. Manceau G, Brouquet A, Bachet JB, et al. Response of liver metastases to preoperative radio-
chemotherapy in patients with locally advanced rectal cancer and resectable synchronous 
liver metastases. Surgery. 2013;154(3):528–35. doi:10.1016/j.surg.2013.02.010.

 118. Douillard JY, Cunningham D, Roth AD, et al. Irinotecan combined with fluorouracil com-
pared with fluorouracil alone as first-line treatment for metastatic colorectal cancer: a multi-
centre randomised trial. Lancet. 2000;355(9209):1041–7. doi: S0140673600020341 [pii].

 119. Vigano L, Capussotti L, Barroso E, et al. Progression while receiving preoperative chemo-
therapy should not be an absolute contraindication to liver resection for colorectal metastases. 
Ann Surg Oncol. 2012;19(9):2786–96. doi:10.1245/s10434-012-2382-7.

 120. Schrag D, Weiser MR, Goodman KA, et al. Neoadjuvant chemotherapy without routine use 
of radiation therapy for patients with locally advanced rectal cancer: a pilot trial. J Clin 
Oncol. 2014;32(6):513–8. doi:10.1200/JCO.2013.51.7904.

 121. Lambert LA, Colacchio TA, Barth Jr RJ. Interval hepatic resection of colorectal metastases 
improves patient selection. Arch Surg. 2000;135(4):473–9; discussion 479–80.

 122. Mentha G, Majno PE, Andres A, Rubbia-Brandt L, Morel P, Roth AD. Neoadjuvant chemo-
therapy and resection of advanced synchronous liver metastases before treatment of the 
colorectal primary. Br J Surg. 2006;93(7):872–8. doi:10.1002/bjs.5346.

20 Management of the Patient with Rectal Cancer Presenting with Synchronous

https://doi.org/10.1093/annonc/mdq714
https://doi.org/10.1016/S1470-2045(10)70175-3
https://doi.org/10.1007/s00384-012-1438-2
https://doi.org/10.1200/JCO.2012.44.8308
https://doi.org/10.1056/NEJM199912303412702
https://doi.org/10.1097/SLA.0b013e31827b9005
https://doi.org/10.1097/SLA.0b013e31822f4f88
https://doi.org/10.1200/JCO.2009.24.6728
https://doi.org/10.1200/JCO.2009.24.6728
https://doi.org/10.1097/SLA.0000000000000614
https://doi.org/10.1002/cncr.27567
https://doi.org/10.1002/jso.22109
https://doi.org/10.3857/roj.2012.30.4.205
https://doi.org/10.3857/roj.2012.30.4.205
https://doi.org/10.1016/j.surg.2013.02.010
https://doi.org/10.1245/s10434-012-2382-7
https://doi.org/10.1200/JCO.2013.51.7904
https://doi.org/10.1002/bjs.5346


230

 123. Chambers AF, Groom AC, MacDonald IC. Dissemination and growth of cancer cells in meta-
static sites. Nat Rev Cancer. 2002;2(8):563–72. doi:10.1038/nrc865.

 124. Sauer R, Becker H, Hohenberger W, et al. Preoperative versus postoperative chemoradio-
therapy for rectal cancer. N Engl J Med. 2004;351(17):1731–40. doi: 351/17/1731 [pii].

 125. Straka M, Skrovina M, Soumarova R, Kotasek R, Burda L, Vojtek C. Up front hepatectomy 
for metastatic rectal carcinoma – reversed, liver first approach. Early experience with 15 
patients. Neoplasma. 2014;61(4):447–52.

 126. Peeters CF, Westphal JR, de Waal RM, Ruiter DJ, Wobbes T, Ruers TJ. Vascular density in 
colorectal liver metastases increases after removal of the primary tumor in human cancer 
patients. Int J Cancer. 2004;112(4):554–9. doi:10.1002/ijc.20374.

 127. Peeters CF, de Geus LF, Westphal JR, et al. Decrease in circulating anti-angiogenic factors 
(angiostatin and endostatin) after surgical removal of primary colorectal carcinoma coincides 
with increased metabolic activity of liver metastases. Surgery. 2005;137(2):246–9. doi: 
S0039606004003666 [pii].

 128. Peeters CF, de Waal RM, Wobbes T, Westphal JR, Ruers TJ. Outgrowth of human liver metas-
tases after resection of the primary colorectal tumor: a shift in the balance between apoptosis 
and proliferation. Int J Cancer. 2006;119(6):1249–53. doi:10.1002/ijc.21928.

 129. van der Wal GE, Gouw AS, Kamps JA, et al. Angiogenesis in synchronous and metachronous 
colorectal liver metastases: the liver as a permissive soil. Ann Surg. 2012;255(1):86–94. 
doi:10.1097/SLA.0b013e318238346a.

 130. Scheer MG, Stollman TH, Vogel WV, Boerman OC, Oyen WJ, Ruers TJ. Increased metabolic 
activity of indolent liver metastases after resection of a primary colorectal tumor. J Nucl Med. 
2008;49(6):887–91. doi:10.2967/jnumed.107.048371.

 131. Okuno M, Hatano E, Kasai Y, et al. Feasibility of the liver-first approach for patients with 
initially unresectable and not optimally resectable synchronous colorectal liver metastases. 
Surg Today. 2015. doi:10.1007/s00595-015-1242-z.

 132. Poultsides GA, Servais EL, Saltz LB, et al. Outcome of primary tumor in patients with syn-
chronous stage IV colorectal cancer receiving combination chemotherapy without surgery as 
initial treatment. J Clin Oncol. 2009;27(20):3379–84. doi:10.1200/JCO.2008.20.9817.

 133. Scoggins CR, Meszoely IM, Blanke CD, Beauchamp RD, Leach SD. Nonoperative manage-
ment of primary colorectal cancer in patients with stage IV disease. Ann Surg Oncol. 
1999;6(7):651–7.

 134. Muratore A, Zorzi D, Bouzari H, et al. Asymptomatic colorectal cancer with un-resectable 
liver metastases: immediate colorectal resection or up-front systemic chemotherapy? Ann 
Surg Oncol. 2007;14(2):766–70. doi:10.1245/s10434-006-9146-1.

 135. Scheer MG, Sloots CE, van der Wilt GJ, Ruers TJ. Management of patients with asymptom-
atic colorectal cancer and synchronous irresectable metastases. Ann Oncol. 2008;19(11):1829–
35. doi:10.1093/annonc/mdn398.

 136. Nitzkorski JR, Farma JM, Watson JC, et al. Outcome and natural history of patients with 
stage IV colorectal cancer receiving chemotherapy without primary tumor resection. Ann 
Surg Oncol. 2012;19(2):379–83. doi:10.1245/s10434-011-2028-1.

 137. 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(4):568–73.

 138. Seo GJ, Park JW, Yoo SB, et al. Intestinal complications after palliative treatment for asymp-
tomatic patients with unresectable stage IV colorectal cancer. J Surg Oncol. 2010;102(1):94–
9. doi:10.1002/jso.21577.

 139. Cirocchi R, Trastulli S, Abraha I, et al. Non-resection versus resection for an asymptomatic 
primary tumour in patients with unresectable stage IV colorectal cancer. Cochrane Database 
Syst Rev. 2012;(8):CD008997. doi:10.1002/14651858.CD008997.pub2.

 140. Verhoef C, van der Pool AE, Nuyttens JJ, Planting AS, Eggermont AM, de Wilt JH. The 
“liver-first approach” for patients with locally advanced rectal cancer and synchronous liver 
metastases. Dis Colon Rectum. 2009;52(1):23–30. doi:10.1007/DCR.0b013e318197939a.

S.M. Sidani and M.A. Abbas

https://doi.org/10.1038/nrc865
https://doi.org/10.1002/ijc.20374
https://doi.org/10.1002/ijc.21928
https://doi.org/10.1097/SLA.0b013e318238346a
https://doi.org/10.2967/jnumed.107.048371
https://doi.org/10.1007/s00595-015-1242-z
https://doi.org/10.1200/JCO.2008.20.9817
https://doi.org/10.1245/s10434-006-9146-1
https://doi.org/10.1093/annonc/mdn398
https://doi.org/10.1245/s10434-011-2028-1
https://doi.org/10.1002/jso.21577
https://doi.org/10.1002/14651858.CD008997.pub2
https://doi.org/10.1007/DCR.0b013e318197939a


231

 141. de Jong MC, van Dam RM, Maas M, et al. The liver-first approach for synchronous colorectal 
liver metastasis: a 5-year single-centre experience. HPB (Oxford). 2011;13(10):745–52. 
doi:10.1111/j.1477-2574.2011.00372.x.

 142. Jarnagin WR, Gonen M, Fong Y, et al. Improvement in perioperative outcome after hepatic 
resection: analysis of 1,803 consecutive cases over the past decade. Ann Surg. 
2002;236(4):397–406. doi:10.1097/01.SLA.0000029003.66466.B3; discussion 406–7.

 143. Choti MA, Sitzmann JV, Tiburi MF, et al. Trends in long-term survival following liver resec-
tion for hepatic colorectal metastases. Ann Surg. 2002;235(6):759–66.

 144. Adam R. Colorectal cancer with synchronous liver metastases. Br J Surg. 2007;94(2):129–
31. doi:10.1002/bjs.5764.

 145. Bretagnol F, Hatwell C, Farges O, Alves A, Belghiti J, Panis Y. Benefit of laparoscopy for 
rectal resection in patients operated simultaneously for synchronous liver metastases: pre-
liminary experience. Surgery. 2008;144(3):436–41. doi:10.1016/j.surg.2008.04.014.

 146. Kim SH, Lim SB, Ha YH, et al. Laparoscopic-assisted combined colon and liver resection for 
primary colorectal cancer with synchronous liver metastases: initial experience. World 
J Surg. 2008;32(12):2701–6. doi:10.1007/s00268-008-9761-z.

 147. Cannon RM, Scoggins CR, Callender GG, McMasters KM, Martin RC, 2nd. Laparoscopic 
versus open resection of hepatic colorectal metastases. Surgery. 2012;152(4):567–73; discus-
sion 573–4. doi:10.1016/j.surg.2012.07.013.

 148. Castaing D, Vibert E, Ricca L, Azoulay D, Adam R, Gayet B. Oncologic results of laparo-
scopic versus open hepatectomy for colorectal liver metastases in two specialized centers. 
Ann Surg. 2009;250(5):849–55. doi:10.1097/SLA.0b013e3181bcaf63.

 149. Lupinacci RM, Andraus W, De Paiva Haddad LB, Carneiro D’Albuquerque LA, Herman 
P. Simultaneous laparoscopic resection of primary colorectal cancer and associated liver 
metastases: a systematic review. Tech Coloproctol. 2014;18(2):129–35. doi:10.1007/
s10151-013-1072-1.

 150. Tranchart H, Fuks D, Vigano L, et al. Laparoscopic simultaneous resection of colorectal pri-
mary tumor and liver metastases: a propensity score matching analysis. Surg Endosc. 
2016;30:1853–62. doi:10.1007/s00464-015-4467-4.

 151. Akiyoshi T, Kuroyanagi H, Saiura A, et al. Simultaneous resection of colorectal cancer and 
synchronous liver metastases: initial experience of laparoscopy for colorectal cancer resec-
tion. Dig Surg. 2009;26(6):471–5. doi:10.1159/000237109.

 152. Spampinato MG, Mandala L, Quarta G, Del Medico P, Baldazzi G. One-stage, totally laparo-
scopic major hepatectomy and colectomy for colorectal neoplasm with synchronous liver 
metastasis: safety, feasibility and short-term outcome. Surgery. 2013;153(6):861–5. 
doi:10.1016/j.surg.2012.06.007.

 153. Tsoulfas G, Pramateftakis MG. Management of rectal cancer and liver metastatic disease: 
which comes first? Int J Surg Oncol. 2012;2012:196908. doi:10.1155/2012/196908.

 154. Karoui M, Vigano L, Goyer P, et al. Combined first-stage hepatectomy and colorectal resec-
tion in a two-stage hepatectomy strategy for bilobar synchronous liver metastases. Br J Surg. 
2010;97(9):1354–62. doi:10.1002/bjs.7128.

 155. Brouquet A, Abdalla EK, Kopetz S, et al. High survival rate after two-stage resection of 
advanced colorectal liver metastases: response-based selection and complete resection define 
outcome. J Clin Oncol. 2011;29(8):1083–90. doi:10.1200/JCO.2010.32.6132.

 156. Bolton JS, Fuhrman GM. Survival after resection of multiple bilobar hepatic metastases from 
colorectal carcinoma. Ann Surg. 2000;231(5):743–51.

 157. Hillingso JG, Wille-Jorgensen P. Staged or simultaneous resection of synchronous liver 
metastases from colorectal cancer--a systematic review. Colorectal Dis. 2009;11(1):3–10. 
doi:10.1111/j.1463-1318.2008.01625.x.

 158. Tanaka K, Shimada H, Matsuo K, et al. Outcome after simultaneous colorectal and hepatic 
resection for colorectal cancer with synchronous metastases. Surgery. 2004;136(3):650–9. 
doi:10.1016/j.surg.2004.02.012.

20 Management of the Patient with Rectal Cancer Presenting with Synchronous

https://doi.org/10.1111/j.1477-2574.2011.00372.x
https://doi.org/10.1097/01.SLA.0000029003.66466.B3
https://doi.org/10.1002/bjs.5764
https://doi.org/10.1016/j.surg.2008.04.014
https://doi.org/10.1007/s00268-008-9761-z
https://doi.org/10.1016/j.surg.2012.07.013
https://doi.org/10.1097/SLA.0b013e3181bcaf63
https://doi.org/10.1007/s10151-013-1072-1
https://doi.org/10.1007/s10151-013-1072-1
https://doi.org/10.1007/s00464-015-4467-4
https://doi.org/10.1159/000237109
https://doi.org/10.1016/j.surg.2012.06.007
https://doi.org/10.1155/2012/196908
https://doi.org/10.1002/bjs.7128
https://doi.org/10.1200/JCO.2010.32.6132
https://doi.org/10.1111/j.1463-1318.2008.01625.x
https://doi.org/10.1016/j.surg.2004.02.012


232

 159. Slesser AA, Simillis C, Goldin R, Brown G, Mudan S, Tekkis PP. A meta-analysis comparing 
simultaneous versus delayed resections in patients with synchronous colorectal liver metas-
tases. Surg Oncol. 2013;22(1):36–47. doi:10.1016/j.suronc.2012.11.002.

 160. Yin Z, Liu C, Chen Y, et al. Timing of hepatectomy in resectable synchronous colorectal liver 
metastases (SCRLM): Simultaneous or delayed? Hepatology. 2013;57(6):2346–57. 
doi:10.1002/hep.26283.

 161. Kelly ME, Spolverato G, Le GN, et al. Synchronous colorectal liver metastasis: a network 
meta-analysis review comparing classical, combined, and liver-first surgical strategies. J Surg 
Oncol. 2015;111(3):341–51. doi:10.1002/jso.23819.

S.M. Sidani and M.A. Abbas

https://doi.org/10.1016/j.suronc.2012.11.002
https://doi.org/10.1002/hep.26283
https://doi.org/10.1002/jso.23819

	Chapter 20: Management of the Patient with Rectal Cancer Presenting with Synchronous Liver Metastasis
	 Introduction
	 Search Strategy
	 Results
	 Evaluation of the Patient with Rectal Cancer and Synchronous Hepatic Metastasis
	 Treatment Options

	 Recommendations Based on the Data
	Evaluation of the Rectal Cancer Patient with Synchronous Hepatic Metastasis
	Treatment Options: Multimodality Treatment
	Treatment Options: Surgical Approach

	 A Personal View of the Data
	 Summary of Recommendations
	References


