
Laparoscopic Surgery for Cancer
What are the issues?

R Sim
Centre for Advanced 
Laparoscopic Surgery, TTSH



•Feasibility and safety
•Adequacy - same radical surgery as open op.
•Efficacy – short term benefits and long term 
oncologic results
•Time and Cost – is it worth the effort?
•Training and certification – who can be 
accredited?



Basic science considerations

•Laparoscopic environment
•CO2 pneumoperitoneum
•Port-site metastases
•Immune function



Intraperitoneal exfoliated cancer cells in patients 
with colorectal cancer. Hase et al. DCR Sep 1998
Positive pre-cytology 15%, post-cytology9%
Post-cytology stronger influence on LR than pre-cytology; 
LR rate in positive post-cytology higher than those with 
negative post-cytology, regardless of pre-cytology. 
All with positive post-cytology had recurrence.
Features of tumor prone to exfoliate (1)macroscopic 
dissemination (2)liver mets (3)>20ml ascites (4)ulcerated 
without definite borders (5)invade beyond serosa (6)
semiannular or annular (7)lymphatic invasion



Prognostic value of microscopic peritoneal 
dissemination – comparison between colon and 
gastric cancer. Vogel et al. DCR Jan 2000;43(1):92-
100.
Colon cancer - Conventional cytology positive 35.5%
                       Immunocytology positive 47.2%
Gastric cancer - Conventional cytology positive 42.3%
                          Immunocytology positive 46.8%
Associated with pTNM staging
Microscopic peritoneal dissemination influences survival 
time after R0 resections only in gastric but not colon 
cancer.



The influence of a pneumoperitoneum on the 
peritoneal implantation of free intraperitoneal 
colon cancer cells. Hubens et al. Surg Endosc 1996;
10:809-12.

I - midline laparotomy, IP injection

II – IP injection alone

III – pneumo after IP injection

IV – trocars inserted after pneumo and IP injection

Similar implantation rates of 50-60%

Pneumoperitoneum does not enhance implantation of free 
intraperitoneal malignant colon cancer cells in the rat. 



CO2 pneumoperitoneum does not enhance tumor 
growth and metastases - Study of a rat cecal 
wall inoculation model. Tomita et al. DCR Sep 2001;
44(9):1297-1301.

    CO2 pneumo Laparotomy

Cecal tumor growth           1.043g   0.894g

Liver mets 32%     37%

Lung mets 34%     17%

Lymph node mets 84%     77%

Wound/port mets 20%     23%



Traumatic handling of the tumor independent of 
pneumoperitoneum increases port site 
implantation rate of colon cancer in a murine 
model. Lee et al. Surg Endosc 1998;12:828-34.
                         

Surgical technique plays a 
larger role in the development 
of port site tumors than CO2 
pneumoperitoneum



Does Laparoscopic vs. Conventional Surgery 
Increase Exfoliated Cancer Cells in the 
Peritoneal Cavity During Resection of Colorectal 
Cancer? Kim et al. DCR Aug 1998;41(8):971-8.
                         •After the abdominal cavity was entered, saline was instilled 
into the peritoneal cavity, and the fluid was collected 
(Specimen 1). During surgery, all irrigating fluids were 
collected (Specimen 2). Both were assessed for malignancy 
using four techniques: filtration process (ThinPrep), smear, cell 
block, and immunochemistry using Ber-EP4. 

•Malignant cells were not detected in any Specimens 1 or, 
more importantly, in Specimens 2 in either surgical group. 



Increased tumor establishment and growth 
after open vs laparoscopic bowel resection in 
mice. Allendorf et al. Surg Endosc 1998;12:1035-8.

  Tumor established Tumor mass

Control 5%   75±68 mg

Laparoscopic 30%   115±68 mg

Open 83%   180±132 mg



Port site metastases and recurrence after 
laparoscopic colectomy – A randomised trial. 
Lacy et al. Surg Endosc 1998;12:1039-42.

End-points - mets at port-sites and laparotomy incisions

       - recurrence rate

No wounds or port-site mets in both open and laparoscopic

RR 16.1% for LAC, 15% for OC



Effect of port composition on tumor cell 
adherence: an in vivo model. Brundell et al. DCR May 
2003;46(5):637-42.

Reduce number of tumor cells deposited in port-sites

•Minimise number of tumor cells in peritoneal cavity

•Plastic ports rather than metal ports

•Secure ports to prevent displacement

Beneficial in reducing port-site mets



Efficacy of surgical measures in preventing 
port-site recurrences in a porcine model. 
Schneider et al. Surg Endosc 2001;15:121-5.

Trocar fixation

Prevent gas leak

Povidone iodine rinse

 - instruments, trocars and wound

Wound protection

Peritoneal closure

Port-site implantation

13.8%(5/36) vs 63.8%
(23/36)







Conclusion


