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Résumé de l’article  

Introduction: Des études récentes ont mis en évidence l’impact prédictif et pronostic de la 

localisation de la tumeur primitive dans le cancer colorectal métastatique. L’objectif de notre 

étude était d’analyser les différences de présentation clinique et biologique au diagnostic pour 

expliquer l’impact de la latéralité. 

Matériel et méthodes: Tous les patients présentant un cancer colorectal métastatique (à 

l’exclusion des tumeurs du côlon transverse) traités entre le 1/12/2007 et le 1/12/2016 dans 

notre établissement, avec un dossier complet, ont été étudiés. Des analyses uni et multivariés 

ont été effectuées pour identifier les variables pronostiques de la survie. 

Résultats: 284 patients (pts) ont été inclus: 83pts (29%) avec un cancer du côlon droit (CCD), 

123pts (43%) avec un cancer du côlon gauche (CCG) et 78 (28%) avec un cancer du rectum 

(CR). Les métastases hépatiques, pulmonaires, ganglionnaires et péritonéales étaient 

respectivement retrouvées dans 63%, 36%, 23% et 20% de la population. L'incidence ou le 

nombre de métastases hépatiques n'étaient pas influencés par la latéralité (p = 0.06), toutefois 

les CCG présentaient plus souvent une atteinte bilobaire que les CCD ou CR (p=0.017). 

L’atteinte péritonéale était significativement plus fréquente dans les cancers coliques 

(p=0.002); l’atteinte ganglionnaire était plus fréquente dans les CCD (p = 0.008), alors que les 

métastases pulmonaires étaient plus fréquentes dans les CR (p<0.001). 

Le statut RAS était connu pour 230pts (81%); avec plus de mutations du gene RAS dans les 

CCD et les CR (p = 0.009). Le statut BRAF était connu pour 171pts (60%); la mutation BRAF 

était plus fréquente dans les CCD (p = 0.007). Le statut MSI (p = 0.079) était également plus 

fréquent à droite, sans toutefois atteindre la significativité, probablement en raison de la taille 

de l’échantillon.  

En analyse multivariée : la résection de la tumeur primitive (RTP) et la réponse complète après 

le premier traitement étaient significativement associées à une meilleure SG. Il existait une 

tendance non statistiquement significative pour les CCG et CR. Alors que l’atteinte pulmonaire, 

péritonéale et ganglionnaire étaient significativement associés à une moins bonne SG. 

Conclusion: Ces résultats suggèrent que les CCRm ont une présentation clinique différente au 

diagnostic. En association avec des caractéristiques moléculaires ces différences peuvent 

expliquer la différence de pronostic en fonction de la latéralité tumorale. 
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Sidedness in metastatic colorectal carcinoma: Which are the factors influencing the 

prognosis?  

 

Kogay M1, Falcoz2, Evesque L1, Milano G4, Saint A1, Cavaglione G1, Baudin G3, Schiappa 

R2, Chamorey E2, Francois E1. 

 

1 Digestive Oncology Unit, Department of medical oncology, Centre Antoine-Lacassagne, 33 

Avenue de Valombrose, 06189 Nice France. 

2 Unit of epidemiology and biostatistics, Centre Antoine-Lacassagne, 33 Avenue de 

Valombrose, 06189 Nice France. 

3 Department of Radiology, Centre Antoine-Lacassagne, 33 Avenue de Valombrose, 06189 

Nice France.  

4 Oncopharmacology laboraroty, Centre Antoine-Lacassagne, 33 Avenue de Valombrose, 

06189 Nice France.  

 

Recent reports demonstrate the importance of sidedness in metastatic colorectal cancer. Our 

study aimed to determine the influence of sidedness on metastatic distribution and patterns. 

284 patients with metastatic colorectal cancer treated from 1/12/2007 to 1/12/2016 in our 

institution were analyzed: 83 with right sided colon cancer, 123 with left sided colon cancer 

and 78 with rectal cancer. Hepatic, lung, lymph nodes and peritoneal metastases were 

respectively found in 63%, 36%, 23% and 20%. The incidence or number of liver metastases 

were not influenced by sidedness (p=0.06). Peritoneal carcinomatosis was significantly 

correlated to colon cancer (p=0.002), whereas lung metastases were more common in rectal 

cancer (p< 0.001). Patients with right sided colon cancer more often presented distal lymph 

node involvement (p = 0.008).  

RAS mutation status was more frequent in right sided colon cancer and rectal cancer (p=0.009). 

BRAF mutation status (p=0.007) was more common in right sided colon cancer. 

On a multivariable analysis: primary tumor resection and complete response after first line 

therapy remained significant to improve OS. While pulmonary, lymph node and peritoneal 

metastases remained significant for worse OS.  

This suggests that metastatic colorectal cancer had different clinical and molecular presentation 

that may explain the independent prognostic marker for OS of the sidedness.  
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INTRODUCTION 

 

Colorectal cancer is one of the most common malignancies, with an estimated 140 250 new 

cases and 50 630 deaths in 2018 in the United States (1). A large proportion of patients 

presenting with metastatic disease or developing a recurrence (2). A recent retrospective 

analysis of the pivotal CALGB/SWOG study (3), presented at the 2016 ASCO Annual Meeting, 

suggest that primary tumour location might be both predictive and prognostic for clinical 

outcome.  

This analysis included 1137 patients with KRAS wild type metastatic Colorectal Cancer 

(mCRC). Patients with left sided mCRC had a better prognosis than right sided mCRC, with 

median overall survival (OS) 33.3 versus 19.4 months respectively (HR=1.55 CI95%=1.32-

1.82 p<0.0001). Among patients who received cetuximab, OS was 36 months for patients with 

left sided mCRC but only 16.7 months for patients with right sided mCRC (HR=1.87 

CI95%=1.48-2.32 p<0.0001). Similar trends were observed among patients treated with 

bevacizumab: OS was 31.4 months for patients with left sided mCRC and 24.2 months for those 

with right sided mCRC (HR = 1.32 CI95%= 1.05-1.65 p=0.01).  

Similary, additional retrospective analysis data from other trials (PRIME, PEAK, CRYSTAL, 

FIRE3) (4,5,6,7) and different meta-analysis (8,9) including this studies have reported 

concordant results. The pejorative character of right sided mCRC is no longer debated. 

These results raised interest of laterality in mCRC. Several hypotheses have been suggested to 

explain these results and the differences in embryologic, anatomic, histologic, molecular 

features and fecal exposure of the bowel have been reported between the left and right sided 

mCRC. (10,11,12) 

However many studies show that sidedness remained an important prognostic factor for Overall 

Survival (OS) when adjusted for these features. (13,14) The other hypothesis could be the 

difference in time at detection with right sided tumors generally diagnosed at a more advanced 

stage. (15,16) 

Tumors arising from right side tend to have a different symptomatology, often presenting with 

subtle signs and symptoms such as microcytic anemia, as opposed to rectal bleeding and 

alteration in bowel habit, which are more evident in left sided mCRC. (17) 

It has been speculated that the delay in the diagnosis for right sided tumors results in more 

extensive metastatic disease at diagnosis that could explain a worse survival. (18) 
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Our study aimed to describe our institutional experience with mCRC to determine the drivers 

of disparities at diagnosis which may explain the sidedness independent prognostic marker for 

OS.  

 

METHODS  

 

Study population and data collection  

 

All patients diagnosed with mCRC and treated in our institution Centre Antoine Lacassagne 

from 1/12/2007 to 1/12/2016 were included in a computerized database and were 

retrospectively analyzed. Demographic data, treatment-related, outcome-related data were 

collected. Initial imaging, colonoscopy, operative reports, pathology reports for each patients 

were reviewed to determine the location of the primary tumor and the number and distribution 

of metastasis. RAS, BRAF and MSI status were also documented if available. Patients with 

transverse colon cancer, overlapping position, unknown location, recurrent cancer, concomitant 

malignant tumors, multiple primary cancer, incomplete clinical data or missing follow up and 

different histological subtype than adenocarcinoma were excluded. Patients were also not 

considered for this study if initial imaging was not available and patients with no first line 

treatment (chemotherapy or surgery/ablative local therapy) possible due to deteriorated general 

status or organ dysfunction. In the most of trials colon and rectal cancer patients have been 

grouped together. In our analysis, we separated the right sided and left sided mCRC which 

included left sided colon cancer and rectal cancer together, then we analyzed the differences 

between right sided colon cancer, left sided colon cancer and rectal cancer separately. 

This retrospective study was approved by National Ethics Committee.  

 

Definition of terms  

 

For the purposes of this study, right sided mCRC will consist of cancers of the caecum, 

ascending colon and right flexure. We use the term of left sided mCRC for cancers of the left 

flexure, descending colon, sigmoid colon, rectosigmoid junction and rectal cancer. Left sided 

Colon Cancer (LCC) will consist of cancers of the left flexure, descending colon, sigmoid colon 

and rectosigmoid junction excluding rectal cancer.  
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Synchronously detected metastases were defined as metastases detected prior to or concurrently 

with the primary tumor. Overall Survival (OS) was defined as time from diagnosis of metastatic 

disease to death from any cause. Progression Free Survival (PFS) was defined as time from 

diagnosis of metastatic disease to either distant or local progression as defined by the RECIST 

version 1.1 criteria or death. Patients showing no event (death or progression) or lost to follow-

up were censored at the date of their last contact. In our study Complete Response (CR) was 

defined as disappearance of all target lesions after chemotherapy alone or multimodal treatment 

including local ablative therapy and/or surgery.  

 

Statistical analysis  

 

Univariate log-rank test and multivariate Cox regression models were used to analyze 

relationship between tumor location and OS or PFS. All variables associated with p<0.05 on 

univariate analysis were included in a multivariate model in order to avoid all confounding 

factors that could modify OS and PFS. No colinearity was identified between all variables 

included in the tested multivariate models. Proportional hazards were tested for all entered 

variables using graphical Schoenfeld residuals. Statistical analyses were two-sided and were 

performed using R-3.2.3 for Windows.    

 

RESULTS FOR LEFT VERSUS RIGHT SIDED mCRC 

 

Demographic and clinico-pathological features  

 

A total of 284 patients (pts) with available data were analyzed: 83 (29%) of them showed right 

sided mCRC, 201 (71%) left sided mCRC. 

Table 1 shows patients characteristics for demographic, pathological, oncological data of the 

284 patients depending on the location of the primary tumor.  

122 (43%) were >70 years old, 138 (49%) were between 50-70 years old and 24 (9%) were <50 

years old. Patients with right sided mCRC had a non significant tendancy to be older at 

diagnosis (p=0.06).  

One hundred fifty three pts (54%) had synchronous metastasis versus 131 (46%) metachronous 

metastasis. RAS mutation status was known for 230 (81%), of those 101 (36%) had a mutated 

RAS  or KRAS status with no significant differences between right and left sided mCRC 

(p=0.49). BRAF status was known for 171 pts (60%). Thirteen pts (4,6%) had a mutated BRAF 
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status which were more common in right sided mCRC (p=0.002). Mismatch repair deficient 

(dMMR) status was not different between right and left sided mCRC (p=0.107). 

 

Intra and extra hepatic patterns  

 

One hundred and sixty seven (58.8%) had only one metastatic site, with no difference between 

right and left sided mCRC (p=0.85). One hundred and twenty (63.4%) presented synchronous 

liver metastases at diagnosis. Of them: 35 (12.9%) presented a single liver metastases, 61 

(22.5%) presented between 2 to 5 lesions and 68 (25.4%) had 5 or more liver metastasis. 

Sidedness was not influenced by neither incidence nor number of metastasis. Left sided mCRC 

presented more frequent bilobar involvement compared to right sided mCRC (p=0.037). The 

most common extra hepatic metastatic site was lung (36%), followed by distant lymph node 

metastasis (23%) and peritoneal metastases (20%).  

Seventy one (66%) of 107 patients with pulmonary metastases also had metastases to 

extrathoracic sites; only 36 pts (34%) had lesions confined to the lung only. Lung metastases 

often occured together with liver metastases, in 54 of 107 pts (50%).  

Right sided mCRC tend to have more peritoneal carcinomatosis than the left sided mCRC 

(p=0.09). Lung metastases were more common in left sided mCRC (p<0.002). Patients with 

right sided mCRC presented more often distal lymph node involvement (p=0.003).  

 

Treatments  

 

Among the 284 treated pts, 217 (76%) underwent surgery for their primary tumor. Two hundred 

and fifty one (88%) received a first-line chemotherapy, 33 (12%) were treated with 

metastasectomy or local ablative treatment alone and 105 pts (39%) were treated by combined 

treatment with curative intent (chemotherapy and/or metastasectomy/ablative local therapy). 

Patients with right sided mCRC tended to underwent more intervention with curative intent 

than patients with left sided mCRC (49.3% versus 36,9% p=0,09). One hundred and seventy 

five (62%) received targeted treatment in first-line including 66 (23%) treated with anti EGFR 

and 109 (39%) treated with anti VEGF. One hundred and ninety four (68%) received a second-

line and 103 (36%) a third line chemotherapy. No difference was observed between right and 

left sided mCRC and number of administered treatment line (p=0.66). 

 

Outcome reporting 
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The median follow up was 46 months [IC95% 32-71]. RECIST 1.1 response rate were assessed: 

87 pts (32%) showed a complete response (CR), 80 pts (30%) a partial response, 44 pts (16%) 

stable disease and 46 pts (17%) progressive disease after first line treatment including 

chemotherapy and/or local treatment. CR rates were significantly higher for right sided mCRC 

with 44% of CR versus 29% in left sided mCRC (p=0.028). Median OS for pts with right sided 

mCRC was 45.3 months [IC95% 30.4-NA] and 40.9 [IC95% 33.5-46.1] for left sided. Median 

PFS was 13.6 [IC95% 10.4-20.3] and 14.0 [IC95% 13.2-16.2] months for right and left sided 

mCRC respectively. OS was significantly worse for right sided mCRC comparatively to left 

sided mCRC (HR=1.49 p= 0.01) for unresected primary tumor. Fig 1.  

 

Predictors of outcomes : Univariable and multivariable analyses  

 

On univariable analysis concerning PFS, primary tumor resection (PTR) (p<0.0001 HR=0.47 

IC95% 0.35-0.64), metastasectomy or local ablative therapy of metastases (p<0.0001 HR=0.43 

IC95% 0.17-0.38) and complete response after first line therapy (L1) (p<0.0001 HR=0.43 

IC95% 0.33-0.57) were a significant prognostic factor for better PFS. Whereas peritoneal 

carcinomatosis (p<0.02 HR=1.5 IC95% 1.1-2) and number of metastatic sites (>1) (p<0.001 

HR=1.6 IC95% 1.2-2) were associated with poor PFS.  

 

As could be expected metastatic stage at time of diagnosis (p=0.41 HR=1.4 IC95% 1-2), 

number of liver metastasis (>5) (p<0.0001 HR=3.3 IC95% 2.1-5.1), liver bilobar involvement 

(p<0.0001 HR=2.6 IC95% 1.7-4), pulmonary metastases (p=0.008 HR=1.6 IC95% 1.1-2.2), 

lymph node metastases (p<0.01 HR=1.9 IC95% 1.3-2.7), peritoneal carcinomatosis (p<0.001 

HR=1.9 IC95% 1.3-2.7) and number of metastatic sites (>1) (p<0.0001 HR=2.5 IC95% 1.8-

3.4) were all associated with a worse OS on a univariable analysis. Whereas PTR (p<0.0001 

HR=0.28 IC95% 0.2-0.4), metastasectomy or local ablative therapy (p<0.0001 HR=0.26 

IC95% 0.17-0.38)  and L1 complete response (p<0.0001 HR=0.22 IC95% 0.14-0.34) were 

associated with a better OS on a univariable analysis.  

On multivariable adjusted analysis, left sided mCRC (p=0.03, HR=0.64 IC95% 0.44-0.95), 

PTR (p=0.0000001, HR=0.32 IC95% 0.21-0.47), and L1 complete response (p=0.0000001, 

HR=0.26 IC95% 0.16-0.41) remained significant good prognostic factors for OS. While 

pulmonary metastases (p=0.002, HR=1.85 IC95% 1.25-2.72) and peritoneal carcinomatosis 
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(p=0.0003, HR=1.85 IC95% 1.25-2.72) remained significant poor prognostic factors for OS 

(Table 2). 

 

RESULTS FOR LCC, RCC and RC SEPARATELY 

 

In the sub-group analysis of 201 pts with left sided tumors: 123 pts (43%) presented LCC and 

78 pts (28%) presented RC. RCC presented significantly more synchronous metastases at 

diagnosis than LCC or RC (p=0.038). There was significantly more RAS mutant tumors in RC 

and RCC versus LCC (p=0.009). Whereas BRAF mutation were significantly more common in 

RCC (p=0.007) and dMMR status were also quite more frequent in RCC (p=0.07). Liver 

metastases seemed to be more often diagnosed in colon cancer compared to rectal cancer (p = 

0.064).  

When analyzed separately LCC, RCC and RC peritoneal carcinomatosis were significantly 

correlated to colon cancer (p=0.02) with respectively 27%, 24% and 6% of peritoneal 

carcinomatosis at diagnosis. Lung metastases were more common in LCC and RC with 22% of 

lung metastasis in RCC, 36% in LCC and 51% in RC (p<0.001). Patients with RCC presented 

more frequently distal lymph node involvement (p=0.008). Regarding the treatment: RC 

received significantly more neo-adjuvant radio or chemotherapy (p <0.001). Otherwise there 

was no significant difference between the treatments received by the RCC, LCC or RC. 

Concerning the outcomes: median OS for RCC was 45.3 months [IC95% 30.4-NA], 39.2 

months [IC95% 33-65] for LCC and 43.6 months [IC95% 31-54.4] for RC.  

On multivariable analysis: LCC (p=0.05, HR=0.66 IC95% 0.43-1.00), primary tumor resection 

(p=0.0000001 HR=0.31 IC95% 0.21-0.46) and L1 complete response (p=0.0000001 HR=0.28 

IC 95% 0.18-0.44) were significantly associated with better OS. Pulmonary metastasis 

(p=0.002 HR=1.82 IC95% 1.24-2.69), distant lymph node metastasis (p=0.04 HR=1.52 IC95% 

1.02-2.26) and peritoneal carcinomatosis (p=0.0001 HR=2.34 IC95% 1.51-3.64) were 

significantly associated with worse OS (Table 3). 

 

DISCUSSION  

 

Different outcomes between right and left sided mCRC have been clearly demonstrated in 

recent studies (3,8,9). Our study confirms this reports showing that primary tumor site remains 

a statistically significant prognostic factor. However, the main objective of our study was to 
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evaluate the influence of primary site on metastatic distribution and patterns and to assess if 

these disparities could explained differences of prognosis between right and left sided mCRC.  

We find that lung metastases were significantly more often detected in patients with RC.  

These results agrees with previous reports and can be explained by the anatomical difference 

with different dissemination processes between colon and rectum cancers. Cancers from the 

lower two-thirds of the rectum can give pulmonary metastases directly by the inferior rectal 

veins and the inferior vena cava while cancers from the colon or upper third of the rectum are 

drained through the portal system to liver. (19,20) 

 

Peritoneal carcinomatosis was more often seen in right sided mCRC. However this difference 

did not reach statistical significance, possibly due to the study power. In our study only 5 pts 

(6%) with metastatic RC presented a peritoneal carcinomatosis at diagnosis. Nevertheless 

cautious interpretation of data is required due to limited sample size. This findings agree with 

previous studies. (21,22,41) Table 4 shows results of different studies which compared clinico-

pathological features and prognosis between left and right sided colon cancer. A Swedish study 

reported different patterns of metastases between colon and rectal cancer. Like in our study, 

rectal cancer were more frequently metastatics on thoracic organs (OR=2.4) and less frequently 

in the peritoneum (OR=0.3) (22). Another Dutch retrospective study including 904 cases of 

primary colorectal cancer with synchronous peritoneal carcinomatosis has shown that the risk 

of peritoneal carcinomatosis was increased in case of right sided tumors (HR 1.4 (1.1-1.7) (23). 

A possible explanation may be a longer asymptomatic period, with a more advanced stage for 

right sided mCRC with serosal infiltration of the primary tumor and shedding of malignant cells 

into the peritoneal cavity. But previous data also suggested that BRAF mutation is associated 

with an increased risk of peritoneal carcinomatosis and nodal metastases (24). The more 

frequent peritoneal involvement in the right sided mCRC may be due to a more frequent BRAF 

mutation in the RCC (25,26,41). The location of extra hepatic disease is known to affect 

survival, with lung metastases showing better outcome (27). In our study, contradicting results 

were observed with lung metastases significantly associated with worse OS in the multivariate 

analysis. 

The possible explanation is that lung metastases are often occurred together with another 

metastatic site. In our study 71 (66%) of 107 patients with pulmonary metastases also had 

metastases to extrathoracic sites; only 36 pts (34%) had lesions confined to the lung only.  
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We showed that peritoneum metastasis are involved with poor prognosis compared with other 

visceral organs metastatic disease. This data is comparable with previous reports in precedent 

studies (28). Our study confirmed the known molecular differences between right and left sided 

mCRC with more often RAS, BRAF mutated status and MMR deficient tumors on right sided 

mCRC (29). Although we found no significant differences between left and right sided mCRC 

for RAS status probably due to low sample size. Some shortcomings of the present study need 

to be acknowledged. First, patients included in our study may imply a selection bias. Indeed 

patients with the oligometastatic disease have been frequently referred to our institution to 

benefit local ablative therapy. Whereas patients with extensive disease and with a deteriorated 

general status that couldn’t receive a systemic treatment were excluded. This could explain the 

high number of oligometastatic disease and those who underwent a treatment with a curative 

intent.  

In fact 39% of pts were treated by a multimodal strategy including surgery, radiofrequency 

ablation, hepatic arterial infusion chemotherapy, cytoreduction with hyperthermic 

intraperitoneal chemopersuion (HIPEC) surgery that may achieve long term survival and even 

cure. Few studies have previously reported the long term outcome of mCRC patients who 

underwent R0 resection with multimodal strategy (30-33). Nowadays, aggressive surgical 

treatment of isolated liver metastases, combined with chemotherapy, provides 5-year survivals 

of 35 to 60% depending on the series. (31,32) The existence of extrahepatic metastases is no 

longer considered as contraindication to surgery, only if R0 resection can be carried out. 

Robinson et al. (33) were the first to demonstrate the survival benefit of resection of pulmonary 

and hepatic metastases compared to patients treated with chemotherapy alone.  

In our population the R0 resection rate was particularly high. The patients who received an 

aggressive metastatic treatment showed the best OS and PFS compared with those who received 

chemotherapy alone.  

 

In addition, our findings suggest a survival benefit among those who underwent surgical 

resection for their primary tumor. The role of surgery of the primary tumor in mCRC is still 

controversial. For mCRC patients with resectable metastasis, the NCCN and ESMO guidelines 

recommend the resection of the primary tumor to achieve the goal of cure (34,35). When for 

mCRC with unresectable metastases presenting no symptoms the resection of primary tumor is 

controversed. Our data showed that patients who underwent surgery of the primary tumor had 

better prognosis than those who didn’t. Recent studies from Ghiringhelli et al. (36), Bennouna 

et al. (37) and Lim et al. (38) suggested that the addition of bevacizumab to chemotherapy is 
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only beneficial in patients who have undergone primary tumor resection. Ghiringhelli showed 

that there was a significant improvement of OS for patients treated with bevacizumab only for 

patients who had previously benefit of PTR (41.9 vs 25.3 months, HR 0.61, p=0.0003). There 

was no benefit when the primitive tumor was still in place (18.5 vs 17.1 months, HR 0.98, 

p=0.6). 

PTR appears to promote the efficacy of bevacizumab, a humanized monoclonal antibody that 

targets the VEGF-A ligand and prevents its binding to VEGFR 1 and 2 expressed by both 

endothelial and tumor cells. In metastatic tissues, the regulation of neoangiogenesis depends 

mainly on VEGF-A whereas the mechanisms of neoangiogenesis appear to be more complex 

in the primary tumor and more difficult to inhibit with bevacizumab alone (39,40). 

In our study patients more often received treatment by bevacizumab and 76% of patients 

underwent primary tumor resection, this could invariably improve the prognosis of RCC.   

 

CONCLUSION  

 

This suggests that mCRC had different clinical presentation at diagnosis. In association with 

molecular features that may explain the independent prognostic marker for OS of the sidedness. 

RCC may benefit from more intensive systemic and local therapy to improve their worse 

prognosis. 
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Fig 1 Influence of the PTR as function of the laterality of primary tumor 
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Table 1 Characteristics of 284 patients depending on the location of the primary tumor 
 

 Right Sided mCRC Left Sided mCRC p 

SEX   0.4904 

MALE 46 (55.42%) 122 (60.7%) - 

FEMALE 37 (44.58%) 79 (39.3%) - 

AGE CATEGORY   0.0612 

<50 4 (4.82%) 20 (9.95%)  

50-70 35 (42.17%) 103 (51.24%)  

>70 44 (53.01%) 78 (38.81%)  

SYNCHRONOUS METASTASIS   0.7505 

 43 (51.81%) 110 (54.73%) - 

PRIMARY TUMOR RESECTION   0.5225 

 66 (79.52%) 151 (75.12%) - 

HISTOLOGICAL TYPE   0.1500 

WELL DIFFERENTIATED 18 (26.09%) 64 (36.78%) - 

MODERATELY/ POORLY DIFFERENTIATED 51 (73.91%) 110 (63.22%) - 

NEO ADJUVANT CHEMOTHERAPY   <0.0001 

 0 (0%) 44 (21.89%) - 

NEO ADJUVANT RADIOTHERAPY   <0.0001 

 0 (0%) 54 (26.87%) - 

ADJUVANT CHEMOTHERAPY   0.1633 

 33 (39.76%) 61 (30.35%) - 

LIVER METASTASIS   0.2916 

 57 (68.67%) 123 (61.19%) - 

NUMBER OF LIVER METASTASES   0.6613 

<5 34 (61.82%) 62 (56.88%) - 

>5 21 (38.18%) 47 (43.12%) - 

BILOBAR INVOLVEMENT   0.0374 

 22 (40.74%) 67 (59.29%) - 
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 Right Sided mCRC Left Sided mCRC p 

LUNG METASTASES   0.0021  

 18 (21.69%) 84 (41.79%) - 

DISTAL LYMPH NODE METASTASES   0.0032 

 29 (34.94%) 36 (17.91%) - 

PERITONEAL CARCINOMATOSIS   0.0923 

 22 (26.51%) 34 (16.92%) - 

NUMBER OF METASTATIC SITES   0.8541 

1 50 (60.24%) 117 (58.21%) - 

2-3-4 33 (39.76%) 84 (41.79%) - 

RAS   0.4909 

WILD TYPE 33 (51.56%) 96 (57.83%) - 

MUTATED 31 (48.44%)  70 (42.17%) - 

BRAF   0.0029 

WILD TYPE 41 (82%) 117 (96.69%) - 

MUTATED 9 (18%) 4 (3.31%) - 

MSI STATUS   0.1071 

MSS 11 (78.57%) 49 (96.08%) - 

MSI - high 3 (21.43%) 2 (3.92%) - 

LOCAL TREATMENT OF METASTASES   0.0905 

 36 (49.32%) 69 (36.90%) - 

COMPLETE RESPONSE AFTER FIRST LINE 
THERAPY   0.0279 

 34 (44.16%) 53 (29.12%) - 

SECOND LINE THERAPY   0.145 

 51 (61.45%) 143 (71.14%) - 

THIRD LINE THERAPY   0.6637 

 28 (33.73%) 75 (37.31%) - 
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Table 2 Multivariate survival analysis in patients with right or left sided mCRC 
 
 
 

 Hazard 
ratio [   IC95% OR ] 

LEFT SIDED mCRC 0.643 [ 0.435 -  0.949 ] 

PRIMARY TUMOR RESECTION  0.316 [ 0.213 -  0.467 ] 
LUNG METASTASES 1.848 [ 1.253 -  2.724 ] 
PERITONEAL CARCINOMATOSIS 2.208 [ 1.443 -  3.378 ] 

COMPLETE RESPONSE AFTER FIRST LINE THERAPY  0.259 [ 0.164 -  0.411 ] 

 
 
 
 
 
 
 
 
 
 
Table 3 Multivariate survival analysis in patients with RCC, LCC and RC 
 
 
 

 Hazard 
ratio [   IC95% OR ] 

LCC 0.661 [ 0.434 -  1.007 ] 

RC 0.788 [ 0.481 -  1.292 ] 
PRIMARY TUMOR RESECTION 0.312 [ 0.211 -  0.461 ] 
LUNG METASTASES 1.822 [ 1.236 -  2.686 ] 
LYMPH NODE METASTASES 1.519 [ 1.02 -  2.261 ] 
PERITONEAL CARCINOMATOSIS 2.344 [ 1.511 -  3.637 ] 

COMPLETE RESPONSE AFTER FIRST LINE THERAPY  0.278 [ 0.175 -  0.443 ] 
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Table 4  Results of different studies who compared clinicopathological features between left and right 
sided colon cancer 
 
 

 Year n 
(pts) 

Right sided mCRC Left sided mCRC Outcome data 

Engstrand J et 
al. (22) 

2018 1026 Peritoneal carcinomatosis Liver metastases  
Lung metastases 

Inferior OS for 
RCC 

Mendis S et 
al. (41) 

2019 2306 Peritoneal carcinomatosis  
KRAS mutated, BRAF 
mutated, 
dMMR status 

Liver metastases  
Lung metastases 

Inferior PFS, OS 
for RCC 

Our study  2019 284 Peritoneal carcinomatosis 
Nodal involvement  
BRAF mutated 

Lung metastases  Inferior OS for 
RCC 
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