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Key Points 
 Minimally invasive surgery can reduce the number of “open and close” surgery 
 Minimally invasive can be another imaging modality to decide if a patient has metastasis or 
non resectable disease 
 Minimally invasive surgery can help stage a patient with neoplasia 

Endoscopy allows direct visualization of the tissue being biopsied which does improve the 
yield of the procedure when compare to ultrasound guided or CT guided biopsy.   Liver biopsy 
collected with endoscopy have been shown to be of a better quality than biopsies collected with 
true cut needle. Small nodules in the lungs can also be biopsied with thoracoscopy.  Small 
nodules buried in the lung parenchyma can be biopsied after marking them with either methyene 
blue or radioisotope under CT guidance. Fifty percent of small nodules diagnosed with CT scan 
are benign lesions in human patients therefore histopathological data is important.  Mediastinal 
and hilar lymph nodes are biopsied in patients with lung tumor. Sentinel lymph nodes are being 
recognized and identified in human patients with lung cancer.  Mediastinoscopy is used now to 
get access to the cranial mediastinum.  

Several authors have promoted sentinel node mapping during laparoscopic distal gastrectomy 
for gastric cancer. Two milliliters of liquid radioisotope or 2% patent blue are injected 
endoscopically into the submucosal layer surrounding the primary tumor. Sentinel nodes are 
defined as nodes stained by the blue dye within 5–10 min of the dye injection. Such sentinel 
node mapping appears to be an accurate 
diagnostic tool in the detection of lymph node 
metastases in patients with early stage gastric 
cancer (Figure 1). Operative staging is 
performed in patients for whom curative 
resection is attempted, to allow thorough 
assessment of the abdomen for previously 
undetected metastases.   

Near infrared endoscopy is now used in 
conjunction with indocyanine green to 
improve visualization of sentinel lymph 
nodes.  Indocyanine green is injected in the 
main tumor and the fluorescence is visualized 
with the near infrared endoscope.  This 
technology is now used to stage patients with 
lung, colonic, prostatic and gastric cancers. 
Radio-labeled indocyanine green has been 
used to combine scintigraphy and near 
infrared endoscopy to improve detection and 
visualization of sentinel/reactive lymph nodes  
It could be applied to dogs with anal sac 
carcinoma to visualize all the draining lymph 

Figure 1: Mapping Gastric Lymph node in 
human patient 
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nodes for examples.  This technology can be used also with an open procedure.  Antibodies with 
fluorescent markers targeting a specific tumor have been used to specifically identify lymph 
nodes with metastasis. 

While the advent of high-resolution helical CT imaging has greatly improved the sensitivity of 
radiographic staging for detection of metastatic and locally advanced disease, many patients are 
deemed resectable by preoperative radiographic imaging, only to be reclassified as unresectable 
on open inspection. This may be somewhat dependent on the quality of preoperative CT imaging 
and the radiological review. In a series of 100 patients with radiographically staged locally 
advanced adenocarcinoma of the pancreas underwent staging laparoscopy. Laparoscopy 
identified metastatic disease in 37% of these patients, increasing the sensitivity and appropriate 
treatment of these patients with a minimally invasive approach. Proceeding with laparotomy only 
to abort an operative resection subjects the patient to morbidities and risks associated with 
laparotomy, such as a significant delay in the administration of medical treatments, risk of 
incisional infection or hernia in addition to the disappointment of not having a definitive 
resection. Studies assessing the impact of laparoscopic staging before laparotomy have found as 
many as 25–40% of patients with disease deemed resectable by imaging to have occult 
metastases or local advancement identified on laparoscopy. In such cases, laparoscopy ultimately 
avoided unnecessary laparotomy for many patients falsely determined to be resectable on 
preoperative imaging. 
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