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Oncologic Principles of Colon Cancer Surgery

 Embryonic anatomical plane dissection

(CME)

 Vascular-oriented LN dissection

(D3 / CVL – central radicality)

 Enblock specimen with intact margin 

(radial margin)

SMV

Parietal fascia

Visceral fascia

D2 LN dissection

Mesocolic serosa
D3 LN dissection

CVL

Konishi, Surg Oncol Clin N Am 2022



Quality of CME impacts outcomes

West, Lancet Oncol 2008

Pathology grading
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- 1997-2002, Leeds

- Standard colectomy

- Observational study (n=399)

West, Lancet Oncol 2008

Poorer CME Quality in Right Colectomy

% of pathology grading



Parietal fascia (Gerota’s fascia)

Visceral fascia

Enblock D3 dissection

Mesocolic serosa

IMA

Left colon



SMV/SMA

Parietal fascia 

(Gerota’s fascia)

Visceral fascia

Mesocolic serosa

Right colon D3
D2 LN D3 LN

D3 dissection



SMV/SMA

Parietal fascia 

(Gerota’s fascia)

Visceral fascia

Mesocolic serosa

D2 LN D3 LN

Complete D2 dissection

Right colon Complete D2



SMV/SMA

Parietal fascia 

(Gerota’s fascia)

Visceral fascia

D2 LN

Mesocolic serosa

Impaired mesocolic fascia!

D3 LN

Right colon D<2



Randomized Trials of D2 vs D3

• COLD Trial (Russia, n=92)

- Good quality CME is higher in D3 (92 % vs 76%)

SMV

Karachun, BJS 2020

CME Quality D2 (N=38) D3 (N=48) P

Good 29 (76 %) 44 (92 %) 0.048

Satisfactory 9 (24 %) 3 (6 %)

Unsatisfactory 0 1 (2 %)

D3 with exposure of SMV likely ensures complete CME



ASCRS 2019

- stage II-III right colon cancer, 2004-13, CIH (n=586)

- Prospective LN mapping in surgical specimen

High prevalence of LN metastasis in D2/3 area

• LN mets in D2/3 area: 16 % in stage II/III, 33 % in stage III

• Complete D2 up to SMV is needed

D1 area D2 area D3 area

Stage II/III 32 % 13 % 2.8 %

Stage III 67 % 27 % 6.1 %



Indication for D3 in the Japanese Guidelines

Watanabe, Int J Clin Oncol 2015

D3 is indicated 

for T3-4 or N+



Concept of D3 Dissection

- Ensures complete D2 dissection

- Ensures complete mesocolic excision

• RELARC Trial (China, n=995)

 Complete D2 vs. D3

 Similar postop complications (20% vs 22%)

 Rare (but higher) intraop vascular injury in D3 (3% vs 1%)

 No differences in 3-yr DFS (81.9 % vs 86.1 %, p=.06)

Lu, JCO 2024

Complete D2 seems oncologically appropriate



Laparoscopic vs. Open D3 colectomy

for Stage II-III colon cancer (JCOG 0404)

Kitano, Lancet Gastroenterol Hepatol 2017



Kitano, Lancet Gastroenterol Hepatol 2017
Katayama. Ann Gastroenterol Surg. 2021

Significant Institutional variation in RFS only in MIS

Open D3 Laparoscopic D3

Technical Skill Impacts Survival in Colon Cancer!



Common Pitfalls



Ascending Colon

• Lymphatic Flow  SMV

• SMV-oriented dissection

• Mesocolic root: SMV



Laparoscopic D3 Right Colectomy

assistant

camera assistant

operator



Goffredo, J Surg Onc 2020
Healy, Ann Surg 2020

Radial Margin Impacts Outcomes in Colon Cancer

• NCD (US), 2010-15, N=170,022

• 11.6% RM positive (≤1 mm)

• Independent prognostic factor

RM positive

RM negative

Regular CME  RM +

XXX

Overall survival



• Cecum – Ascending Colon: half-embedded in retroperitoneum

• Extra-mesocolic retroperitoneal excision as needed



Ascending Colon

• Lymphatic Flow  SMV

• SMV-oriented dissection

• Mesocolic root: SMV



Transverse Colon

• Lymphatic flow MCA/V  SMA/V

• Wide mesocolic root incl SMA/V



Anatomy of Transverse Mesocolic Root

Pancreas

SMV
GCT

SV

RCV IMV
(splenic tribute)

Jejunal
mesointestine

SMA



Conclusion: D3 for Right Colon Cancer

• Quality of surgery impacts survival

 Embryonic anatomical plane dissection (completeness of CME)

 Central radicality (D3 / CVL)

 Radial margin

• Frequent LN mets in D2-3 area, particularly in stage III disease (33 %)

 D3 dissection ensures complete D2 with intact CME

Thank you!

tkonishi@mdanderson.org


