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Abstract
Robotic surgical systems were created in part to solve several constraints of laparoscopic surgery and offer

technical advantages. With a substantial body of evidence that demonstrates its efficacy in the treatment of

rectal cancer, robotic surgery will soon become another conventional treatment. However, further investiga-

tions and randomized trials focusing on primary endpoints are needed to establish some advantages for

robot-assisted colon surgery. Da Vinci Single-SiteⓇ and SPⓇ platforms were developed to overcome the

shortcomings of single-port laparoscopic surgery. Despite the currently insufficient evidence, it appears that

the SP platform addresses many of the limitations of single-port transabdominal or transanal surgery. Ro-

botic transanal minimally invasive surgery and total mesorectal excision were developed to overcome some

of the limitations of conventional platforms, using wristed instrumentation to enhance dexterity and ergo-

nomics. Studies on the effectiveness and viability of this novel approach are ongoing. The near-infrared

fluorescence technique, real-time stereotactic navigation technology, and other surgical data platforms based

on artificial intelligence incorporated into the robotic system will play an important role in improving out-

comes. Robotic systems for advanced colorectal cancer offer technical advantages for complex and precise

surgeries. If the cost of robotic surgery is reduced by expanding its indications and enhancing competition

among different robotic platforms, it will provide clinical benefits to more patients and reduce social health-

care costs.
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Introduction

Surgical resection continues to be the most effective treat-

ment option for colorectal cancer with respect to curative re-

section, staging, prognosis, and other therapeutic considera-

tions[1,2]. The primary objective of cancer surgery is to en-

hance survival and quality of life while minimizing side ef-

fects[3]. To improve colorectal cancer treatment with respect

to functional, oncological, surgical, patient-reported, and fi-

nancial outcomes, advancements in surgical procedures are

essential[3-7].

Several randomized trials have proven that laparoscopic

surgery is preferable to open surgery because it is associated

with less blood loss, an earlier recovery of bowel motility,

and a shorter hospital stay without sacrificing oncologic re-

sults. Consequently, laparoscopic surgery has become the

conventional method for the treatment of colon cancer[8,9].

However, the laparoscopic approach has many intrinsic tech-

nical limitations. Particularly for low rectal resection, there

is a limited range of motion for long straight instruments in

the confined pelvic cavity, a two-dimensional vision, a loss

of tactile sensitivity, and a reduction in dexterity.
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The use of three-dimensional (3D) magnified imaging, a

surgeon-controlled stable camera system, and more maneu-

verable instruments (e.g., EndoWristⓇ; Intuitive Surgical,

Inc., Mountain View, CA, USA) with 7° of freedom, 180°

articulation, 540° rotation, filtering of physiologic tremor,

motion scaling functions, stronger retraction, and fixed third-

arm retraction are some of the technical advantages of these

emerging technologies over conventional laparoscopic sur-

gery. In addition, it appears that robotic colorectal surgery

has a shorter learning curve than laparoscopic surgery for

doctors attempting to master minimally invasive treat-

ments[10].

Robotic surgery, utilizing cutting-edge technologies, has

revolutionized the surgical management of colorectal cancer,

and this technique is gaining popularity in the field of col-

orectal surgery. However, the role of robotics in colorectal

cancer surgery remains largely uncertain, and it is unknown

if robotic surgery provides significant clinical advantages

over laparoscopic surgery for the treatment of colorectal

cancer. In this review article, we aimed to assess the out-

comes of robotic surgery currently performed for specific in-

dications and to project its future direction.

Robotic Surgery for Rectal Cancer

Since large multicenter randomized trials demonstrated its

long-term oncological safety, laparoscopic resection has

been the treatment of choice for colon cancer[11]. Neverthe-

less, laparoscopic total mesorectal excision (TME) for rectal

cancer is a technically challenging treatment because laparo-

scopic instruments are straight and rigid, requiring surgeons

to conduct a series of camera-dependent intricate movements

within the restricted bony pelvis. Several randomized con-

trolled trials investigating the oncological outcomes of la-

paroscopic TME for rectal cancer have failed to demonstrate

that this technique is non-inferior to open surgery[4,12].

To overcome the constraints of laparoscopic surgery in

difficult procedures, such as operating in limited places to

treat rectal and prostate malignancies, robotic surgery has

been created (Figure 1). No significant difference in short-

and long-term outcomes exists between the robotic and la-

paroscopic approaches for rectal cancer[13,14]. Kim et

al.[15] conducted an open-label randomized controlled re-

search and found no significant difference between laparo-

scopic and robotic TME in the rate of conversion to open

surgery. The robotic versus laparoscopic resection for rectal

cancer (ROLARR) trial also failed to detect a significant dif-

ference in the rate of conversion to open laparotomy after

laparoscopic or robotic procedures (12.2% vs. 8.1%, P =

0.16); however, subgroup analyses revealed potential bene-

fits for robotic procedures in men, obese patients, and pa-

tients with low-lying rectal cancer[16]. Milone et al. per-

formed a meta-analysis on the completeness of robotic ver-

sus laparoscopic TME in rectal cancer and showed a signifi-

cant difference in favor of robotic surgery (odds ratio 1.83,

95% confidence interval 1.08-3.10, P = 0.03). In a meta-

analysis by Kowalewski et al.[17], patients who underwent

robotic surgery had a better quality of life and decreased

urinary symptoms, ileus, and urinary retention, but no dis-

cernible variations were observed in sexual function. Previ-

ous studies reported comparable long-term oncological out-

comes between laparoscopic and robotic TME in the treat-

ment of rectal cancer, whereas Kim et al. found that robotic

surgery is a significant prognostic factor for overall and

cancer-specific survival in their multivariate analysis[18,19].

Many studies investigating various endpoints to demonstrate

the efficacy of robotic surgery in the treatment of rectal can-

cer are ongoing, and a substantial body of evidence is grow-

ing. Robotic surgery may become another conventional

treatment for prostate cancer in the near future.

Robotic Surgery for Colon Cancer

For the treatment of colon cancer, a technique incorporat-

ing complete mesocolic excision (CME) and central vascular

ligation (CVL) was recently introduced, and several trials

comparing standard laparoscopic CME to open CME for

right-sided colon cancer have demonstrated the feasibility

and safety of the laparoscopic technique with satisfactory

oncologic results[20]. Nevertheless, minimally invasive CME

with CVL for right-sided colon cancer is a challenging pro-

cedure. Intracorporeal anastomosis is an additional technical

issue for many surgeons, particularly when doing a right-

sided colectomy. Colectomy performed robotically for right-

sided colon cancer may offer the following benefits for co-

lon cancer treatment. First, it allows safe and precise lymph

dissection along the superior mesentery trunk. Second, the

approach allows suitable mesocolic resection with enhanced

visibility and uniform traction. Lastly, the robotic method

makes intracorporeal anastomosis practical and safe. How-

ever, there is still insufficient evidence that robotic CME and

CVL are superior to laparoscopic surgery in clinical and on-

cologic outcomes. Park et al.[21] performed a randomized

clinical trial of robot-assisted versus standard laparoscopic

right colectomy with CME and CVL and reported that clini-

cal and long-term outcomes are similar between the two

groups. However, robotic colectomy was associated with

longer operation times and higher cost, and they concluded

that the benefit was insufficient to outweigh the higher ex-

pense. A recent meta-analysis conducted by Tschann et

al.[22] indicated that the robotic group had a much lower

conversion rate, shorter length of hospital stay, and less

blood loss; nonetheless, long-term oncological results were

comparable between the two groups. Ferri et al.[23] per-

formed a cost-effectiveness analysis in their propensity

score-matched prospective nonrandomized study and found
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Figure　1.　Robotic total mesorectal excision using the Xi® platform. (A) Posterior dissection (B) 
Deep posterior dissection (C) Anterior dissection (white arrows indicate Denonvilliers’ fascia) (D) 
Right anterolateral dissection (white arrows indicate the neurovascular bundle).

that there is no significant difference with respect to total

costs between the robotic and laparoscopic groups. Further

investigations and randomized trials focusing on specific pri-

mary endpoints, such as CME with CVL, intracorporeal an-

astomosis, and cost-effectiveness, are needed to establish the

advantages of robot-assisted colon surgery.

Robotic Surgery for Single-port Surgery

Single-SiteⓇ platform

The recently announced da Vinci Single-SiteⓇ platform,

which is compatible with the da Vinci Si and Xi systems,

enables surgeons to overcome the limitations of single-port

laparoscopic surgery. Using the innovative Single-SiteⓇ plat-

form, the software repositions the two curved instruments

such that they fit the surgeon’s hand on the console. Due to

many limitations, including the lack of wristed instrumenta-

tion, which is one of the key advantages of the conventional

robotic system, this platform has not been widely employed

for colorectal surgery. Other limitations include the semi-

rigid robotic instrument’s limited range of motion, limited

tissue retraction (which is required for colorectal surgery),

and the Single-SiteⓇ system’s limited availability of instru-

ments and accessories. We developed the Single-SiteⓇ plus

one-port robotic surgery for right- and left-sided colon can-

cer and reported the safety and feasibility of this technique

(Figure 2)[24,25]. At the 12-week follow-up visit, the evalu-

ation of body image perception and cosmetic satisfaction re-

vealed statistically improved outcomes with the da Vinci

Single-Site surgery compared to the multiport laparoscopic

colectomy[25]. The advantages of this surgical technique in-

clude reduced collisions between robotic instruments and the

camera, ease of creating triangulation, cosmetic benefits,

sharp dissection with the EndoWristⓇ, and ergonomic com-

fort, even for the inexperienced surgeon performing single-

port laparoscopic surgery. We believe that Single-SiteⓇ plus

the one-port technique is worthy of consideration for se-

lected patients because this surgical technique is available in

most institutions where da Vinci Si or Xi is installed and

some of the shortcomings of SP mentioned below can be

addressed.

SPⓇ platform

A new robotic approach, the SPⓇ da Vinci robot platform

(Intuitive Surgical, Inc., Sunnyvale, CA, USA), has been

specifically developed for single-port surgery. The SP sys-

tem was originally designed for access to tight, difficult-to-

reach anatomical areas, such as the prostate, throat, and

anorectum; however, it has been utilized in a variety of sur-

gical fields, including visceral surgery. The advantages of

the SP platform include instrument positioning display by a

hologram, the use of wristed articulation and flexible el-

bows, a console-controlled camera, and 3D optics. Addition-

ally, the platform’s boom can rotate 360° inside and outside

the port’s remote center, making the performance of multi-

quadrant surgeries such as colorectal surgery (without hav-

ing to dock the platform again) possible. Piozzi et al.[26] re-

ported the perioperative short-term outcomes of seven inter-

sphincteric resections, five right colectomies, and one trans-

verse colectomy to evaluate the feasibility and safety of the

SP system. They described their SP indications as including

right-sided colon cancer, ultralow-lying rectal cancer requir-

ing intersphincteric resection, and small or down-sized/
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Figure　2.　Single plus one-port right colectomy with intracorporeal anastomosis using the Single-Site® platform. (A) Access 
port setup (B) Exposure of the third portion of the duodenum and head of the pancreas (C) Ligation of the ileocolic vessels us-
ing the wristed robotic advanced bipolar energy device (D) Side-to-side intracorporeal isoperistaltic anastomosis using a wrist-
ed robotic stapler (E) Closure of the stapler insertion site with robotic-assisted continuous stitches (F) Postoperative scar view.

Figure　3.　Robotic anterior resection for sigmoid colon cancer using the SP® platform. (A) Access port setup (B) Medial to 
lateral dissection of the sigmoid colon (C) Lymph node dissection around the inferior mesenteric vessel (D) Posterior dissec-
tion of the rectum (E) Endostapling through the single-port (F) Robotic-assisted reinforcing continuous stitches.

down-staged tumors after preoperative chemoradiation. Kim

et al.[27] reported their initial experience with five patients

with rectal cancer and demonstrated that the SP platform is

safe and feasible with satisfactory perioperative outcomes.

Marks et al.[28] documented their initial experiences with

26 patients who underwent SP transanal minimally invasive

surgery (TAMIS) of rectal lesions and 2 patients who under-

went transanal total mesorectal excision (TaTME) and

showed the safety and feasibility of this new platform with

excellent optics and dexterity in the anorectal space. In the

present study, we had 11 anterior resections for sigmoid co-

lon cancer, 2 low anterior resections for rectal cancer, and 1

TAMIS for a neuroendocrine tumor (not published) (Figure

3). It is clear that the SP platform addresses many of the

limitations of single-port transabdominal and transanal sur-

geries. However, it has a few drawbacks, and additional im-
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Figure　4.　Robotic transanal minimally invasive surgery for rectal neuroendocrine tumor using the 
SP® platform. (A) Access port setup (B) Radial demarcation of the tumor (C) Full-thickness exci-
sion of a rectal lesion (D) Endoluminal suturing with the single-port robot.

provement is required. Notably, except from monopolar

curved scissors, there are no staplers, suction irrigators, or

surgical energy devices, and the near-infrared fluorescence

(NIF) approach cannot be used in SP systems. Additionally,

the third arm is at the top, and the camera is at the bottom

of the SP system, which is different from the usual surgical

view and may be uncomfortable. If the instruments that can

be used in the SP system are further developed and the ro-

botic movement is improved, it is expected that the indica-

tions for SP will be expanded and it will become an ideal

platform for single-port surgery.

Robotic Surgery for Transanal Surgery

TAMIS has been widely used in the treatment of benign

lesions and low-risk T1 adenocarcinomas of the rectum.

This surgical technique uses a multichannel single-port de-

vice implanted in the anal canal as an access system, with a

standard laparoscopic scope and straight rigid instruments.

While previous studies have established the benefits of the

TAMIS technique, it has become clear over time that this

approach has its challenges and a steep learning curve[29].

Although TAMIS has many advantages, there are still obsta-

cles, such as the lack of a stable platform, the difficulty of

positioning the surgeon and assistant between the device’s

legs, and the difficulty of suturing and tying using straight

instruments in the confined rectal lumen, resulting in instru-

ment collisions and poor visualization during excision.

Robotic TAMIS was developed to overcome the limita-

tions of conventional TAMIS, using wristed instrumentation

to enhance dexterity and ergonomics (Figure 4). Several

authors have reported on the feasibility and safety of robotic

TAMIS, and this approach has been adopted for more com-

plex procedures such as TaTME[30]. TaTME is a novel

technique based on natural orifice transluminal endoscopic

surgery with a down-to-up approach that has been estab-

lished to overcome certain technical restrictions, particularly

in obese or masculine patients with low-lying rectal cancer

in the narrow pelvis. It is also anticipated that this surgical

method will enable improved control of the distal margin at

the onset of the procedure. However, TaTME is a difficult

procedure with a steep learning curve because it is based on

a single-port laparoscopic technique, employing straight la-

paroscopic instruments[31]. Compared to laparoscopic

TaTME, improved ambidexterity during lateral dissection

and more stable surgical areas with preservation of the pel-

vic nerves and their autonomic function are additional ad-

vantages of robotic TaTME. Since the publication of the

first robotic TaTME, other studies have demonstrated the ef-

fectiveness and viability of this novel approach[30,32].

Robotic Surgery Using NIF

NIF with indocyanine green (ICG) is beneficial for senti-

nel lymph node biopsy, lymph node road mapping, identifi-

cation of the vascular system surrounding the major vessels,
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Figure　5.　Near-infrared fluorescence imaging-guided surgery in colorectal surgery. (A) Dissection around the root of the 
inferior mesenteric artery (white light image) (B) A near-infrared fluorescence image visualizing the left colic artery using ex-
cited fluorescence (C) A white light image before visualizing the ischemic zone of the sigmoid colon using excited fluores-
cence (D) An intraoperative near-infrared fluorescence image after visualizing the ischemic zone of the sigmoid colon using 
excited fluorescence (E) A white light image after D3 lymphadenectomy around the superior mesenteric vessels (F) A near-in-
frared fluorescence image after visualizing the remaining lymph nodes after lymphadenectomy using excited fluorescence.

detection of the ureters to decrease the risk of iatrogenic

ureteral lesions in colorectal surgery, and visual assessment

of blood vessels, blood flow, and tissue perfusion (Figure

5)[33]. Recently, an intraoperative NIF imaging system

(Firefly™; Intuitive Surgical, Inc., Sunnyvale, CA, USA) in-

stalled on a robotic system has made it possible for surgeons

to identify intravascular NIF signals in real-time. Many in-

vestigations on the use of NIF and ICG in detecting metas-

tatic lymph nodes have been undertaken for the identifica-

tion of the sentinel lymph node and mapping of additional

lymph nodes outside the prescribed resection margins to per-

form radical lymphadenectomy for curative surgery[34].

Kim et al.[35] demonstrated a unique use of NIF employing

ICG during robotic TME with lateral pelvic lymph node dis-

section (LPND) to locate suspected lateral pelvic lymph

nodes and avoid incomplete dissection. Zhou et al.[36] com-

pared patients who underwent TME and LPND with the

NIF technique to those who underwent conventional TME

and LPND without NIF-guided imaging and found that the

NIF group has significantly lower intraoperative blood loss

and a significantly larger number of harvested lateral pelvic

nodes, and that the lateral pelvic lymph nodes of two NIF

patients remain during LPND. Additionally, Park et al.[37]

and Bae et al.[38] used the NIF technique for CME with D3

lymphadenectomy in colon cancer surgery. Park et al.[37]

injected ICG around the tumor to visualize lymphatic flow

and lymph nodes and found that the number of apical

lymph nodes and total number of retrieved lymph nodes are

considerably more in the NIF group than in the conventional

group (Figure 3). During surgery, when blood vessels are

exposed, ICG can be simply injected into the bloodstream to

aid direct visual inspection. The surgeon doing the NIF im-

aging found the ideal location of division, which permitted

the identification of the left colic branch of the inferior mes-

enteric artery in 11 patients who underwent robotic TME

with preservation of the left colic artery for rectal cancer

(IMA)[39]. In addition, NIF imaging was used to identify

collateral vessels (Arc of Riolan) around the inferior mesen-

teric vein[40]. The left colic artery branches mainly at the

Griffith point (watershed), which is in the splenic bend, vul-

nerable to injury and ischemia during surgery. Using NIF to

identify collateral vessels in real-time can help ensure safe

ligation of the IMA and prevent injury. There are still many

unanswered problems, but we hope incorporating the NIF

approach into robotic technology will improve clinical and

oncologic outcomes.
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Figure　6.　Tailored Excision of the levators for very low rectal cancer. (A) Schematic representation of transection lines of robotic 

TME with transabdominal division of the levators for very low rectal cancer before chemoradiotherapy (B) After chemoradiotherapy 

(C) Intraoperative views during a robotic TME with transabdominal division of the levators for very low rectal cancer (D) Specimen 

with a resected levator ani muscle (E) Postoperative view.

Robotic Surgery Using Other Advanced and
Incorporated Technology

Real-time stereotactic navigation may be useful in en-

hancing precision and the full understanding of the complex

anatomies, during robotic TME[41]. Atallah et al. described

real-time stereotactic navigation using the da VinciⓇ Xi plat-

form with the TileProⓇ interface, as well as a blueprint for

robotic navigation in TaTME with real-time navigation com-

bining the robotic and Stryker Navigation Systems[42]. We

expect that robotic systems and surgical data platforms

based on artificial intelligence will complement each other

to help surgeons provide more optimized patient care.

Robotic Surgery for Extensive and Selective
Procedures

Patients with local invasion of adjacent structures, bowel

obstruction, perforation of the colon, and/or significant hem-

orrhage were traditionally treated with open surgery and

considered ineligible for laparoscopic surgery. Robotic col-

orectal surgery for locally invasive colorectal cancer offers

technical advantages for complex surgeries such as com-

bined resection for direct invasion to adjacent organs or ex-

tensive lymphadenectomy with optimal wrist movements,

3D visualization, and tremor stabilization, permitting ade-

quate exposure and dissection in selected cases. Surgical

radicality is important in the treatment of colorectal cancer,

and recent studies showed robotic surgeries for extensive

and complex procedures such as para-aortic or LPND or

pelvic exenteration[43-45]. In contrast, the benefits of

sphincter-preserving surgeries can be maximized when com-

bined with robotic surgery, which enables more precise and

selective surgeries such as intersphincteric resection, partial

excision of the levator ani muscle for low-lying rectal cancer

invading the ipsilateral levator ani muscle (Figure 6), and

partial Denonvilliers’ fascia excision (Figure 7) for

anteriorly-located rectal cancer, especially in the setting of

neoadjuvant chemoradiotherapy[1,2,46].

Competing with Other Robotic Platforms

The da Vinci robotic system has been the sole leader in

its field for years; however, new platforms are now being

developed, with some focusing on single-port and natural

orifice surgery. In October 2017, the Food and Drug Ad-

ministration (FDA) approved the SenhanceⓇ Surgical Ro-

botic System (TransEnterix, Morrisville, NC, USA), and

several studies on this robotic platform for colorectal dis-

eases were published. Samalavicius et al.[47] performed a

study on 57 patients who underwent robotic surgery using

the Senhance system for colorectal diseases, including ma-

lignancy, and confirmed the safety and feasibility of this

platform. The FlexⓇ Robotic System (Medrobotics Corp.,

Raynham, MA, USA) is a miniaturized flexible endoscopic

robot optimized for transanal endoscopic microsurgery; it

gained FDA approval in 2017. Morino et al.[48] performed

a full-thickness excision in 14 patients and a submucosal
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Figure　7.　Surgical plane of customized excision of Denonvilliers’ fascia according to the location and clinical stage of the 

tumor located in the anterior rectum. (A) A cT3-4 rectal tumor located at the seminal vesicle level without invasion to the adja-

cent organ (B) A cT3-4 rectal tumor located at the prostate level (C) A c3-4 rectal tumor that involves half of the rectal wall at 

the seminal vesicle level.

dissection in 12 patients with rectal tumors and reported a

distal margin positivity of 15.4%; there was also a 23.1%

rate of conversion to conventional transanal endoscopic op-

eration using the TEOⓇ (Karl Storz, Tuttlingen, Germany)

system. Single Port Orifice Robotic Technology-SPORTⓇ

(Titan Medical Company, Toronto, ON, Canada), VersiusⓇ

(Cambridge Medical Robotics, Cambridge, UK), Revo-IⓇ

(model MSR-5000; Meerecompany Inc., Seongnam, Repub-

lic of Korea), MiroSurgeⓇ (Medtronic, Minneapolis, MN,

USA), and Medicaroid (Kobe, Japan) are under investigation

for clinical application. Beyond this era of monopoly, it is

expected that the cost of robotic surgery will reduce, and

that further development will occur in this field as various

robotic platforms will compete with each other.

Cost

Although robot-assisted surgery is widely utilized in a va-

riety of surgical procedures, its exorbitant price has dimin-

ished its appeal. According to cost-analysis studies, robotic

surgery for colorectal cancer was more expensive than open

and laparoscopic procedures. The ROLARR study revealed

that the robotic group had greater expenses (£11,853 or US

$13,668) than the laparoscopic group (£10,874 or US

$12,556)[16]. Kim et al.[49] showed comparable short-term

clinical results comparing robotic and laparoscopic surgery

groups, but robotic surgery was associated with greater ex-

penditures, including total hospital charges, patients’ pay-

ment, operation fees, anesthetic fees, and postoperative man-

agement expenses. If the cost of robotic surgery is reduced

by the expansion of indications and increased competition

among different robotic platforms, it will benefit more pa-

tients and reduce social health costs.

Wristed Laparoscopic Instruments

Several laparoscopic joint instruments have been intro-

duced as alternatives to robotic systems for minimally inva-

sive surgeries[50]. These tools have several properties that

allow them to be articulated or bent into a curved arc. The

instrument’s handle control allows the handle to control joint

movement, whereas the surgeon can control the wrist via a

joystick or ball operated with the user’s thumb. The ArtiSen-

tial (LIVSMED Inc., Republic of Korea) is an 8-mm-

diameter pistol-handle instrument with complete articulating

function similar to the human wrist and intuitive controlla-

bility that was registered with the United States FDA as a

Class I medical device in 2019. Surgeons can use two ar-

ticulating devices at once and get force feedback, all at a

significantly reduced cost. Additionally, it allows surgery to

be performed directly at the patient’s side. We encountered

some cases of single-port laparoscopic appendectomy and

multiport laparoscopic low anterior resection for rectal can-

cer (not published) and believe that this instrument will pro-

vide us the advantages of robotic surgery (wristed instru-

mentation) at an affordable price. With the development of

robotic surgery, laparoscopic surgery is also gaining the ad-

vantages of robotic surgery such as the 3D camera view and

NIF using laparoscopic system, wristed instrumentation, and

a camera holder system.

Conclusion

Currently, there is a simultaneous and complementary de-

velopment of robotic systems and surgical techniques for the

treatment of colorectal cancer. In general, laparoscopic sur-

gery is the treatment of choice for colorectal cancer; how-

ever, robots are increasingly being used for difficult proce-

dures where the limitations of conventional laparoscopic sur-

gery are exposed. If the cost of robotic surgery is reduced

via the expansion of indications and increase in competition

among different robotic platforms, it will become a platform

that complements laparoscopic surgery and benefits more

patients.
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This article is based on a study first reported in the J Ko-

rean Med Assoc 2022; volume (65): pages (577-585)[51],

Current Status and Future of Robotic Surgery for Colorectal

Cancer.

The original version is available at https://jkma.org/journa

l/view.php?number=3365
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