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Can assistants’ skills be used to improve colorectal cancer 
surgery outcomes in a way similar to the “butterfly effect”? 
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Operative outcomes in colorectal cancer depend on several vari-
ables, including tumor characteristics (size, depth of invasion, and 
lymph node metastasis), and patient characteristics (underlying 
comorbidities, anatomical variations, prior operation history, obe-
sity, and malnutrition). These are well known factors whereas 
surgical characteristics (experience of the surgeon, choice of sur-
gical approach, intraoperative event like bleeding, conversion to 
open surgery), and the surgical environments (surgical units with 
adequate experience and superior outcomes with abundant medi-
cal resources including proficiency of the endoscopist and the as-
sistants) are not well known.

In laparoscopic colorectal surgery, certain operative outcomes, 
such as anastomotic leakage, bleeding, or the conversion rate, can 
influence the oncologic outcomes [1, 2]. For better results, it is 
ideal to improve the surgical procedure, the operating room envi-
ronment, and perioperative care. Minimally invasive laparoscopic 
surgery for colorectal cancer has also been developed as a way to 
achieve better outcomes, demonstrating many advantages over 
open surgery. In addition to simple cosmetic aspects, minimally 
invasive laparoscopic surgery induces early functional recovery, 
producing less pain and adhesions, and providing a better surgical 
view in confined spaces [3, 4]. However, there are hurdles, such as 
discrepancies in the 2-dimensional visualization of 3-dimensional 
stereoscopic objects, restrictions on instruments, absence of tac-
tile sense, the requirement to adapt to the new laparoscopic anat-

omy, and the need for proficiency of endoscopists and surgical as-
sistants [5, 6]. These disadvantages may be primarily caused by 
the instrument tips moving paradoxically in relation to hand mo-
tion or by the loss of coaxial visual-motor alignment [7, 8]. Opti-
mal laparoscopic performance to achieve better outcomes in 
colorectal cancer surgery requires proper triangulation of the in-
strument and camera port, but during some procedures, particu-
larly in multiquadrant abdominal surgery, the laparoscopic sur-
geon and the surgical assistant may occasionally encounter cir-
cumstances where the visual and operative fields are not properly 
aligned. Typically, the surgical assistant is more exposed to these 
circumstances. The surgeon and the assistant become confused 
due to the mirror image of the operating field’s visual-spatial dis-
cordance, which frequently degrades work performance [9-11]. 
Several studies have measured surgical performance under mir-
ror-image conditions in experimental settings, and interestingly, 
reverse-alignment surgical skills are not derivative from surgical 
skills developed in a video trainer with forward orientation, and 
the volume and type of cases encountered by residents during the 
course of training are insufficient for the full development of re-
verse-alignment surgical skills [11]. As a result, developing re-
verse-alignment surgical abilities does not arise from laboratory 
training in forward-alignment situations, and the learning curves 
for laparoscopic surgery should be mastered in a practical setting 
both for surgeons and surgical assistants in order to develop 
transferable and durable reverse-alignment surgical abilities. 
Open laparotomy has its own learning curve, of course, but more 
practice is needed for surgeons and assistants to surmount these 
challenges for laparoscopic surgery. Reportedly, for colon resec-
tion, an operator needs about 30 to 70 experiences to overcome 
the learning curve [5, 6]. However, few studies have focused on 
assistants’ proficiency, especially for reverse-alignment skills, and 
there has not been much research on whether the assistants’ re-
verse-alignment skills really affect the outcomes of surgery. There-
fore, this study makes a valuable contribution by demonstrating 
the impact of the surgical assistant on surgical outcomes [12]. 
Hwang et al. [9] reported that 30 to 40 procedures were needed 
for surgical assistants to develop their grasping skills, which stabi-
lized with adequate practice without the use of special tools. Ac-
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cording to their analysis, the mechanism of overcoming the learn-
ing curve was analyzed as adopting the reverse alignment by 
mentally inverting the image before attempting manipulation. 
Haveran et al. [13] suggested that both camera and monitor posi-
tioning must be highlighted as a crucial part of laparoscopy, espe-
cially for beginners in laparoscopic colorectal surgery, in order to 
maximize laparoscopic work efficiency. Regarding robotic sur-
gery, although the 3-dimensional magnified view is preferable 
and the assistants’ mirror image is absent, robotic surgical systems 
are still expensive and occasionally out of reach for some patients 
or hospitals. 

Efforts are still ongoing to help assistants solve the mirror image 
issue using laparoscopic simulators or converting monitors. In the 
era of minimally invasive laparoscopic surgery, we should con-
tinue to be interested in techniques of instructing and educating 
surgical assistants in order to help them avoid reverse alignment 
and achieve better results. A butterfly effect from assistants’ im-
proved performance may be anticipated, making laparoscopic 
colorectal surgeons’ procedures safer and simpler and resulting in 
improved outcomes.
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