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                    Abstract
Background
While the use of laparoscopy has increased among patients undergoing colorectal surgery, there is ongoing debate regarding the oncologic equivalence of laparoscopy compared to open low anterior resection (LAR) for rectal cancer.
Methods
The 2010–2011 NCDB was queried for patients undergoing LAR for rectal cancer. Subjects were grouped by laparoscopic (LLAR) versus open (OLAR) technique. Baseline characteristics were compared. Subjects were propensity matched, and outcomes were compared between groups.
Results
A total of 18,765 patients were identified (34.3 % LLAR, 65.7 % OLAR). After propensity matching, all baseline variables were highly similar except for carcinoembryonic antigen (CEA) level. Complete resection was more common in patients undergoing LLAR (91.6 vs. 88.9 %, p < 0.001), and statistically significant benefits were observed for gross, microscopic, and circumferential (>1 mm) margins (all p < 0.001). There was no difference in median number of lymph nodes obtained (15 vs. 15). Patients undergoing LLAR had shorter lengths of stay (5 vs. 6 days, p < 0.001) without a corresponding increase in 30-day readmission rates (6 vs. 7 %, p = 0.02).
Conclusions
Laparoscopic LAR appears to result in equivalent short-term oncologic outcomes compared to the traditional open approach as measured via surrogate endpoints in the NCDB. While these results support the increasing use of laparoscopy in rectal surgery, further data are necessary to assess long-term outcomes.
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Additional information
The NCDB is a joint project of the Commission on Cancer of the American College of Surgeons and the American Cancer Society. The data used in the study are derived from a de-identified NCDB file. The American College of Surgeons and the Commission on Cancer have not verified and are not responsible for the analytic or statistical methodology employed or the conclusions drawn from these data by the investigators.
Discussant
Dr. Alessio Pigazzi (Orange, CA): I congratulate Dr. Nussbaum and colleagues for this study on the short-term outcomes of laparoscopic low anterior resection.
This work adds to a growing body of literature showing superior postoperative results with a laparoscopic approach compared to open surgery for patients with rectal cancer.
Querying the National Cancer Data Base (NCDB) allowed the authors to identify over 6,000 patients who presumably had a laparoscopic anterior resection. However, a significant potential for bias and coding errors exists when dealing with large administrative data sets, and with that in mind, I would like the authors to address the following concerns.
1. Do the authors feel certain that the term “laparoscopic” in this series refers indeed to a laparoscopic pelvic dissection, instead of a laparoscopic mobilization of the left colon followed by an open total mesorectal excision (TME) as is often done in the USA?
2. Given the rapid growth of robotic surgery for TME, how can the authors be sure that coding errors did not result in a substantial number of the laparoscopic cases actually representing robotic rectal operations?
3. Lastly, there are now two randomized clinical trials, several meta-analyses, and many large series supporting the use of laparoscopy for rectal cancer with superior short-term outcomes compared to open surgery. Shouldn’t we be recommending the adoption of minimal access surgery as the procedure of choice in experienced centers for patient with rectal cancer?
Again, I congratulate the authors for this important work.
Closing Discussant
Dr. Nussbaum: Thank you, Dr. Pigazzi, for your thoughtful comments. With regard to your first question, the National Cancer Data Base characterizes surgical technique as open, laparoscopic/endoscopic, or robotic. Moreover, laparoscopic and robotic cases are further characterized by whether they were converted to open surgery. Overall, there was an approximate 20 % rate of conversion to open surgery, and these cases we classified in the laparoscopic group on an intention-to-treat basis. This rate is in keeping with previous reports of laparoscopic low anterior resection, and thus we feel confident that this cohort reflects patients who underwent laparoscopic pelvic dissection rather than simply takedown of the splenic flexure. Regarding your second question, 2010 was the year that the NCDB began to provide granular data on surgical technique, including laparoscopy versus robotics. This is the reason we chose 2010 to 2011 as our study interval. In both of the first two questions you raised, it is important to acknowledge that as with all large data sets, it is possible that some cases were misclassified, and coding errors may have resulted in some patients being miscategorized. Observer bias is always a possibility when analyzing large data sets, and this is something that we remain mindful of. However, we do not consider this a major limitation. To address your final point, we agree that there is a growing body of evidence supporting the use of minimally invasive techniques for resecting rectal tumors. We hope that this present study contributes meaningfully to this evidence. Nonetheless, among the studies addressing short-term oncologic outcomes for laparoscopic total mesorectal excision—even the randomized clinical trials—there exist conflicting outcomes data regarding margin status and completeness of resection. Much of this equivocality is likely the result of limitations in the design of previous studies. For example, not all previous trials have randomized patients based on planned procedure (e.g., abdominoperineal versus low anterior resection). This heterogeneity has made it challenging to interpret studies in which margin status was inferior following laparoscopic resection and certainly makes it difficult to fully endorse laparoscopic low anterior resection as the standard of care for rectal cancer. Given the retrospective nature of our study, we would not feel comfortable making this claim now based off of our findings. However, we do agree that many of the studies to date, including our present study, suggest that laparoscopic resection by experienced surgeons provides improved short-term outcomes among appropriately selected patients with rectal cancer. The ongoing ACSOG-Z6051 trail should address this question in an unbiased way, remedying many of the issues I mentioned previously. We think that only once the results of that trial are available can we truly evaluate laparoscopic low anterior resection as the standard of care for rectal cancer.
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