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Abstract  

Background: Complete mesocolic excision and central  
vascular ligation remove more mesocolon and are best able  
to completely remove lymph node metastases in the draining  
area raising a question, does it really improve the outcome  
compared to an incomplete or damaged excision of the me-
sentery.  

Aim of the Work: To determine the drawbacks of total  
mesocolic excision on the number of total LNs harvested,  
overall survival and disease specific survival of Patients with  
Potentially Curable Colorectal Cancer Stage III.  

Patients and Methods: It is a randomized control study  
and it's managed and followed-up in the police authority  
hospital between January 2014 and August 2015 (20 months),  
comparing it with a retrospective cohort (control) study of 55  
patients that was analyzed in the previous study.  

Twenty five patients with colon cancer stage III were  
included in the study with complete open resection of the  
primary tumour with lymphovascular resection as much as  
possible (complete mesocolic excision) to see its reflection  
on prognosis and follow-up of these patients for 18 months  
regarding survival rate, local recurrences, metastasis.  

Results: The total number of harvested nodes was (505)  
LNs mean was 20.2±6.6 (range 12-35, median 19 nodes). The  
total number of the positive LN was 129; its mean was 5.1 ±2  
(range 1-9, median 5). The number of patients with N1 was  

6 (24%), with N2a was 13 (52%) and with N2b was 6 (24%).  
The lymph node ratio ranged from 8.3% to 53.3% (mean  
27.3± 13.2, median 25).  

Comparing the 1.5 year overall and disease specific  
survival in colon cancer in both retrospective(control group)  
and prospective group revealed a better outcome in the pro-
spective group in both OS and DSS (96%) vs. (OS of 93.1%,  
DSS of 90.9%) in retrospective group, but it didn't reach a  
significance (p=0.61) in OS and (p=0.43) in DSS.  
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Conclusion: Extended lymphadenectomy in colon cancer  
is important and should be applied universally for several  
reasons as Tumor staging would be more precise and con-
founding stage migration is avoided.  
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Introduction  

IN  the surgical treatment of colorectal carcinoma,  
total mesorectal excision, multivisceral en-bloc  
resection of cT4 colon carcinomas, and the avoid-
ance of tears or incisions of the tumor have been  
accepted as common principles for more than 20  
years. Recently, the significance of the circumfer-
ential resection margin was acknowledged, and  
finally the quality of dissection, first along the  
mesorectal fascia [1]  and recently along the surface  
of the mesocolon both of which derive from the  
same embryologic plane [2] .  

Metastatic tumor islands may be located right  
below mesorectal and mesocolic fascia and opening  
them up would mean a high risk of tumor spread.  
The safest technique is to preserve the entire mes-
ocolon, including its fascia, by dissecting it as far  
centrally as possible, with high tie of the feeding  

vessels, and leaving behind only short vascular  
stumps and preserving the hypogastric nerve plex-
uses located immediately around the superior me-
senteric artery and aorta. The specimen is retrieved  
as a package lined with peritoneum and intact  
fascia containing all the blood vessels, lymphatic  

vessels, and lymph nodes through which the tumor  
may disseminate [3] .  

An extended lymphadenectomy, however, does  
not have disadvantages for the patient like increased  
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complication rates [4] . The increased number of  
negative lymph nodes with CME and central vas-
cular ligation has been linked to improved survival  

in both lymph node-negative cases [5]  and stage  
III disease [2] .  

Recent advances in the management of colon  

cancer identify total mesocolic excision as a po-
tential determinant of survival following oncolog-
ical resection. In 2009, Prof. Hohenberger proposed  

Complete Mesocolic Excision (CME) as a stand-
ardized surgical technique, in which the same  
principle of Total Mesorectal Excision (TME) in  
rectal cancer was to be applied to the colon. He  
recommended that the operation be performed  

using a surgical plane based on embryonic anatomy  
that is, a high-quality radical operation obtaining  
an optimal oncological pathological specimen,  
especially in the interperitoneal colon [6] .  

Patients and Methods  

The prospective group is enrolled in a Rand-
omized Control Study and it's managed and fol-
lowed-up in the police authority hospital between  
January 2014 and August 2015 (20 months).  

25 patients with colon cancer stage III were  
included in the study with complete open resection  

of the primary tumour with lymphovascular resec-
tion as much as possible (complete mesocolic  
excision) to allow determination of a valuable ratio  
of lymph nodes to see its reflection on prognosis  
and follow-up of these patients for 18 months  
regarding survival rate, local recurrences, metastasis  

and its relation to gained lymph node ratio versus  

the affected number of lymph nodes.  

Inclusion criteria:  

All patients with a diagnosis of colon adeno-
carcinoma who are classified as stage III according  
to 7 th  edition of AJCC cancer staging manual [7] ,  
and had undergone complete resection of the pri-
mary tumour (R0) were considered eligible for the  

study.  

Exclusion criteria:  
Patients with rectal tumors or who have fewer  

than 12 lymph nodes in the resected surgical spec-
imen were excluded, in accordance with the best  

recommendations [7] . Also patients with positive  
macroscopic or microscopic residual tumor (R1,  
R2) were excluded from this study, Patients with  

HNCRC or who have carcinomas associated to  

inflammatory bowel disease, Sarcomas, lympho-
mas, and carcinoid tumors were considered ineli- 

gible in this study. Patients surviving less than a  

month were excluded from the study.  

Operative technique for the prospective group:  
Right hemicolectomy: High ligation of the main  

feeding arteries and Complete Mesocolic Excision  

(CME), Resection of the right colon involves re-
section of the ileocolic artery and right colic artery  

at their origin from the superior mesenteric artery.  

We usually ligate only the right branch of the  
middle colic artery, although the lymph nodes  
around the root of the middle colic artery are  
dissected.  

In cases of tumors arising from the hepatic  

flexure of the colon, the middle colic artery is  

ligated flush to its taking off the SMA. (Extended  
right colectomy).  

Left hemicolectomy and sigmoidectomy is done  
by ligating the IMA 1cm to its origin from the  
aorta (leaving its 

1 st 
 branch intact) to ensure good  

vascularity of the anastomosis, protecting sympa-
thetic plexus on the aorta, although the lymph  

nodes around the root of the inferior mesenteric  

artery are dissected.  

Metastatic tumor islands may be located right  

below mesorectal and mesocolic fascia and opening  

them up would mean a high risk of tumor spread,  
so the safest technique is Complete Mesocolic  

Excision (CME) to preserve the entire mesocolon,  
including its fascia, by dissecting it as far centrally  

as possible, with high tie of the feeding vessels,  

and leaving behind only short vascular stumps and  
preserving the hypogastric nerve plexuses located  
immediately around the superior mesenteric artery  

and aorta. This is done by mesofacial sharp sepa-
ration (separating the visceral fascia (deep me-
senteric leaf) from parietal fascia covering the  

retroperitoneal structures).  

The specimen is retrieved as a package lined  

with peritoneum and intact fascia containing all  

the blood vessels, lymphatic vessels, and lymph  
nodes through which the tumor may disseminate.  

Results  

Twenty five patients with colon cancer stage  

III were subjected to complete mesocolic excision  
(resection of the mesocolon as much as possible  

without compromising the vascularity of adjacent  

colon segments) to confirm the proven hypothesis  

in the retrospective cohort study that as long as  

the total number of resected LNs increased will  
decrease the lymph node ratio with subsequent  

improved overall and disease specific survival.  
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Making the retrospective sample as a control group  
(ruling out patients with rectal cancer to minimize  

the statistical bias as we didn't change the technique  
of total mesorectal excision which is already done  

in the retrospective group).  

The total number of harvested nodes was (505)  
LNs mean was 20.2±6.6 (range 12-35, median 19  
nodes). The total number of the positive LN was  
129; its mean was 5.1 ±2 (range 1-9, median 5).  
The number of patients with N1 was 6 (24%), with  
N2a was 13 (52%) and with N2b was 6 (24%).  
The lymph node ratio ranged from 8.3% to 53.3%  

(mean 27.3± 13.2, median 25).  

Comparing the 1.5 year overall and disease  
specific survival in colon cancer in both retrospec-
tive and prospective group revealed a better out-
come in the prospective group in both OS and DSS  
(96%) vs. (OS of 93.1%, DSS of 90.9%) in retro-
spective group, but it didn't reach a significance  
(p=0.61) in OS and (p=0.43) in DSS.  
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Fig. (1): 1.5 year overall and disease specific survival rates  

in 25 patients in prospective group and 44 patients  
in retrospective group stage III colon cancer under-
went curative surgery.  

Table (1): Clinicopathological characteristics of colon cancer  
patients stage III underwent curative resection (25  
cases).  

Percen- Number  tage (%)  
Mean  
±SD  Range  

Age:  
≤ 60  20/25  80  52.5±8.6  38-65 
>60  5/25  20  

Gender:  
Male  14  56  – – 
Female  11  44  – – 

Site of tumor:  
Left & sigmoid colon  14  56  – – 
Right colon  8  32  – – 
Transverse colon  3  12  – – 

TNM:  
IIIA  6  24  – – 
IIIB  11  44  – – 
IIIC  8  32  – – 

T stage:  
T1  2  8  
T2  9  36  
T3  9  36  
T4  5  20  

N stage:  
N1  6  24  – – 
N2a  13  52  – 
N2b  6  24  – 
Total LNs  505  – 20.2 ±6.6 12-35  
Positive LNs  129  – 5.1 ±2  1-9  

LNR:  
≤20%  11  44  27.3 ± 13.2  8.3%-53.3% 
>20%  14  56  

Grade:  
Low  15  60  – – 
High  10  40  – – 

Type of tumour:  
Mucous-producing  14  56  – – 
Non mucous producing  11  44  – – 

Table (2): Survival analysis in 44 patients (retrospective group)  
and 25 patients (prospective group) with stage III  
colon cancer underwent curative surgery.  

• Overall survival  3/44  1/25  1.76  0.184  16.97  0.61  
93.1 %  96%  

• Disease specific  4/44  1/25  2.35 0.263  21.04  0.43  

survival  90.9%  96%  
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Fig. (2): Complete mesocolic excision of (A) A splenic flexure tumour showing the extension of mesocolon,  

LCA: Left Colic Artery, MCA: Middle Colic Artery. (B) Cancer coecum with mesocolic extension  

ICA: Ileocolic Artery, RCA: Right Colic Artery.  

Discussion  

Nodes are essential for accurate staging in CRC.  

LN recovery has consistently been at less than  
recommended levels in many institutions, with  
only 37% of CRC resection cases without neo-
adjuvant therapy reporting recovery of at least 12  
LNs in the surveillance epidemiology and end  
results database [8] .  

It has been postulated that the number of met-
astatic nodes may increase as LN removal increases  
[9] . If so, extended lymphadenectomy designed to  
increase the number of negative nodes should not  
have a meaningful effect on patient outcome. In-
deed, the probability of a LN to be positive depends  
on tumor biology and tumor-host interactions and  
not on number of resected nodes [10] , and this is  
the case with complete mesocolic excision in our  
study showing us that extended lymphadenectomy  

is associated with better disease specific survival  
and overall survival despite the minimal increase  
in positive LNs yielded.  

Moreover, Johnson et al., have demonstrated  
that the number of negative nodes is independently  
associated with improved long-term survival in  

metastatic node colon cancers, indirectly confirming  
the importance of LNR [11] . In agreement with  
previous series, in our study the number of meta-
static nodes did increase with an increase in LN  
number. However, patients with fewer than 12  
nodes showed a significantly lower number of  
positive nodes, suggesting that an adequate lym- 

phadenectomy is mandatory to correctly stage  
patients [12,13] .  

ROC analysis selected 11 lymph nodes to be  
the cutoff value of DSS and OS significance, co-
herent with reports indicating that at least 14 LNs  

have to be harvested to adequately stage colon  
cancers [14] ; and 12 lymph nodes as recommended  
by the American Joint of Cancer Committee.  

Reviewing our data, we did not find by univar-
iate analysis a significant correlation between the  
total number of LNs resected and the survival rate  

of the patients (p=0.15 for DSS & p=0.33 for OS).  
This is likely to reflect the high standards of lym-
phadenectomy, with few patients in this population  

being understaged. Our findings are consistent  
with another study conducted using Surveillance,  
Epidemiology and End Results (SEER) data, which  
included records from four different hospitals [12] .  
But our findings in the prospective complete mes-
ocolic excision group showed us an outcome benefit  
regarding both DSS and OS compared with the  
control group, however, it didn't reach a significance  
(p=0.61for OS and p=0.43 for DSS).  
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