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Abstract
Introduction This study describes the experience with robot-assisted transanal minimally invasive surgery (rTAMIS) at 
a single institution. TAMIS has become a popular minimally invasive technique for local excision of well-selected rectal 
lesions. rTAMIS has been proposed as another option as it improves the ergonomics of conventional laparoscopic techniques.
Methods Retrospective case series of patients with rectal lesions who underwent rTAMIS. Patient demographics, final 
pathology, surgical and admission details, and clinical outcomes were recorded. Successful procedures were defined as hav-
ing negative margins on final pathology.
Results A total of 16 patients underwent rTAMIS by a single surgeon between April 2018 and December 2019. Mean age 
of patients was 63 years. Final pathologies were negative for tumor (n = 4), tubulovillous adenoma (n = 4), tubulovillous 
adenoma with high-grade dysplasia (n = 4), and invasive rectal adenocarcinoma (n = 4). 43% were located in the middle 
rectum and 56% were located in the distal rectum. Mean maximum diameter was 4.1 cm (IQR 2–3.1 cm). Negative margins 
were seen in 100% of the excision cases, and 100% were intact. Mean operative time was 87 min (IQR 54.8–97.3 min), and 
median length of stay was 0 days (IQR 0–1 days). Postoperative complications included incontinence (n = 1) and abscess 
formation (n = 2). rTAMIS provided curative treatment for 12/16 patients, and the remaining 4 patients received the appro-
priate standard of care for their respective pathologies.
Conclusions Robot-assisted TAMIS is a safe alternative to laparoscopic TAMIS for resection of appropriate rectal polyps and 
early rectal cancers. rTAMIS may provide a modality for resecting larger or more proximal rectal lesions due to the wristed 
instruments and superior visualization with the robotic camera. Future studies should focus on comparing outcomes between 
robotic and laparoscopic TAMIS, and whether rTAMIS allows for the removal of larger, more complex lesions, which may 
save patients from a more morbid radical proctectomy.

Keywords Robotic surgery · Minimally invasive · TAMIS · Transanal · Rectal cancer · Local excision

Local excision has become the standard of care for carefully 
selected benign and early rectal neoplasms, as it can be per-
formed with minimal morbidity and mortality. According to 
the American Society of Colon and Rectal Surgeon Clinical 
Practice Guidelines, local excision is an appropriate treat-
ment option in well-selected patients with favorable clinical 
and histological features, or as definitive treatment for those 
with advanced disease who are at high risk for surgery. Indi-
cations for local excision include moderately differentiated 
T1 cancers with the absence of lymphovascular or perineural 

invasion, and tumors that are less than 3 cm in diameter and 
are less than a third of the rectal circumference. Local exci-
sion involves a full-thickness excision down to the perirectal 
fat and is required to have a 1 cm margin circumferentially 
[1].

Local excision was first described using a transanal 
approach with conventional retractors. However, this con-
ventional surgery is often limited by poor visualization and 
inadequate exposure. In order to gain better access to the 
rectum, Buess et al. were the first to describe an endoscopic 
approach with the transanal endomicrosurgery (TEM) plat-
form [2, 3]. With the advancement of minimally invasive 
surgery, transanal minimally invasive surgery (TAMIS) was 
then introduced in 2010 and utilizes commercially available 
single-incision laparoscopic surgery ports for the procedures 
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[4]. As such, TAMIS is thought to be more cost effective and 
easily accessible to colorectal surgeons [5–8].

More recently, with the development of robotic surgery, 
robotic TAMIS (rTAMIS) has been advocated for as an 
alternative to conventional TAMIS as robotic surgery can 
offer better surgeon ergonomics and superior optics [9–11]. 
Therefore, this case series was organized to discuss our 
experience at a single institution with rTAMIS, including 
approach, positioning, and early outcomes.

Methods

Patients who had undergone rTAMIS at a single community 
center were retrospectively reviewed. The patients had been 
previously referred for further evaluation of endoscopically 
unresectable rectal tumors. Patients who presented with 
malignant tumors had a full colonoscopy, MRI pelvis, CT 
chest abdomen and pelvis, and baseline CEA. Based on the 
results of the workup, rTAMIS was either offered for cura-
tive excision of a precancerous lesion or as diagnostic exci-
sional biopsy as part of the patients’ workup. All rTAMIS 
procedures were carried out using the da Vinci Xi (Intuitive, 
Sunnyvale, CA) robotic system.

All patients had undergone a pre-operative flexible sig-
moidoscopy or colonoscopy to determine the location of 
the lesion and for pre-operative planning. Patients were 
instructed to undergo a standard pre-operative regimen that 
included a mechanical bowel and pre-operative antibiotics 
before induction of general anesthesia. Patients were secured 
in operative position, prepped, and draped in standard sterile 
fashion. The first two patients in the series were positioned 
in lithotomy while the remaining 14 were placed in prone 
jackknife. Each patient received a digital rectal exam and a 
full anoscopic exam to confirm the location of the lesion.

The anal dilator from the applied GelPOINT path transa-
nal access device was first used to dilate the anus. The 
TAMIS gel port was then placed through the anal canal, 
past the sphincter muscles and secured in place. Three 8 mm 
working ports and a 5 mm AirSeal® port (ConMed, Utica, 
NY) were placed into the cap and placed over the transanal 
TAMIS port to create a seal (Fig. 1). The rectum was insuf-
flated to 15 mm of Hg using the AirSeal® device. The da 
Vinci Xi robot was docked, and an 8 mm 30-degree camera 
was used for all cases to visualize the rectum.

Using electrocautery scissors, a 1 cm margin was marked 
circumferentially around the lesion. Precancerous lesions 
were removed with at least submucosal thickness, and 
lesions suspicious for malignancy removed full thickness to 
the perirectal fat. Once excised, the defects were observed 
for hemostasis, and bleeding was cauterized. All defects 
were then closed primarily with a running 3–0 V-Loc™ 
(Medtronic, Minneapolis, MN) suture. Lesions were 

removed intact through the gel port and marked for patho-
logic analysis. The gel port was removed, and the anal canal 
was packed with gel foam.

Patients were discharged on the same day, unless they had 
other indications for admission. Patients were then followed 
and surveilled according to the current National Comprehen-
sive Cancer Network Guidelines, and appropriate follow-up 
was done based on their final pathologies.

After approval from the IRB, patient demographics, 
final pathology, surgical and admission details, and clinical 
outcomes were collected for this case series. The primary 
outcome was success of the procedure, which was defined 
as having negative margins on final pathology. Negative 
margins were defined as having no tumor on ink for adeno-
matous tumors and at least 10 mm margin for invasive car-
cinoma tumors. Numerical data are presented as means with 
interquartile ranges.

Results

From April 2018 to December 2019, 16 patients had robotic 
TAMIS performed by a single, board-certified colorectal sur-
geon. Details of each case are summarized in Table 1. Mean 
age of the patients was 63 years old. Mean operative time 
was 87 min (IQR 54.75–109.5minutes). The first 2 patients 
were placed in lithotomy position while the remaining 14 
were placed in prone jackknife position. 7 (43%) of these 
lesions were found in the middle rectum, located between 
the first and second rectal folds, while 9 (56%) of the lesions 
were in the distal rectum, distal rectum to the first rectal fold. 
None of the cases required conversion to an open abdominal 
approach. Average blood loss was 17.5 cc (ICQ 8.75–20 cc). 

Fig. 1  GelPOINT path transanal access device with three 8  mm 
working robot ports and a 5  mm AirSeal port secured in place 
through the anal canal
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Median length of stay was 0 days (ICR 0–1 days). 1 patient 
had a total length of stay for 11 days as his lesion was biop-
sied using rTAMIS, and he received definitive treatment dur-
ing the same admission.

A total of 3 patients had postoperative complications. 
One patient had reported stool incontinence at 2 weeks, 
which resolved spontaneously in one month. One patient 
had formation of a presacral abscess which was treated with 
a course of antibiotics. One patient required reoperation for 
poor wound healing and a rectal wall abscess. The patient’s 
wound had decreased in size significantly by postoperative 
week 5 and eventually healed completely.

Final pathologies for the lesions were no evidence of 
tumor or dysplasia found (n = 4), tubulovillous adenoma 
(n = 4), tubulovillous adenoma with high-grade dysplasia 
(n = 4), and invasive adenocarcinoma (n = 4). Mean maxi-
mum diameter of the specimens was 4.1 cm (IQR 2–3.1 cm). 
100% of the specimens were intact. Excluding the biopsy 
specimens, 100% of the excision specimens had negative 
margins. 3 specimens included a total of 4 lymph nodes, all 
of which were negative for tumor.

Robotic TAMIS provided adequate, oncologic treatment 
for 12/16 of patients: 2 negative pathologies, 4 tubulovil-
lous adenomas, 4 tubulovillous adenomas with high-grade 
dysplasia, and 2 pT1 invasive adenocarcinomas. 4 patients 
received additional therapies after their rTAMIS procedure 
as seen in Table 1.

Discussion

Through this case series, we describe our early experience 
with robotic TAMIS with the da Vinci Xi robotic system 
at a single community center. There was a total of 16 cases 
who underwent successful rTAMIS for both benign and 
malignant lesions. All specimens had negative margins on 
final pathology. rTAMIS was able to provide both curative 
treatment for benign and early malignant lesions as well as 
definitive diagnosis in patients with more advanced malig-
nancies, allowing them to receive the appropriate oncologic 
treatment.

Patient positioning may serve as one of the advantages 
of the robotic approach over laparoscopic TAMIS. The 
first two patients were placed in lithotomy, but the remain-
ing 14 were placed in prone jackknife. The primary sur-
geon felt the patients’ legs while in lithotomy hindered the 
robotic arms, and positioning the patients in prone allowed 
for a wider range of movement of the robotic arms. Patient 
positioning for laparoscopic TAMIS is critical as the pro-
cedure is much more difficult if the lesion is not located 
facing down towards the 6:00 position. With the articulat-
ing instruments of the robot, the location of the lesion 
becomes less important as all quadrants of the lumen are Ta
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accessible, and therefore, even circumferential lesions 
can be excised intact. For example, patient 16 in our case 
series had a circumferential carpeting adenomatous polyp 
at the distal rectum which extended to the first rectal valve. 
A circumferential mucosal resection was performed using 
the robot, and the proximal mucosa was then sewn to the 
anus. As such, we believe robotic TAMIS will also allow 
for removal of larger, more proximal and complex lesions 
that have typically been unresectable with a laparoscopic 
approach in the past.

Local excision has been proven to provide curative 
oncologic treatment for benign rectal lesions and carefully 
selected, T1N0 cancers with histologically favorable fea-
tures. Transanal minimally invasive surgery (TAMIS) was 
first described in 2009 as an alternative to local excision 
and transanal endoscopic microsurgery (TEM). It has since 
become a popular approach for rectal lesions in the mid 
and distal rectum, especially since it utilizes widely avail-
able laparoscopy instruments instead of the less accessible 
TEM platform [12–17]. As such, it is thought to be more 
cost effective and allows surgeons to take advantage of 
their already established laparoscopic skillset. Albert et al. 
reviewed 50 patients who had undergone TAMIS for benign 
neoplasms and early-stage rectal cancer, and concluded that 
it was a safe and effective platform. While 6% had micro-
scopically positive margins, it was still favorable compared 
to TEM, which has a reported rate of up to 17%. None of 
their patients had long-term complications [16]. Similarly, 
in a larger, follow-up study, Lee et al. (2017) reported on 
clinical outcomes of 200 patients who had undergone local 
excision of benign and malignant rectal lesions via TAMIS. 
7% of their cases had positive margins, and there was a 5% 
fragmentation rate. However, given the location and small 
surgical field, access and visualization of rectal lesions for 
adequate excision have remained a significant challenge 
[17].

More recently, the da Vinci robotic surgery system has 
been used to facilitate many surgical procedures including 
TAMIS. Robotic surgery has recently been shown to enhance 
surgeon comfort and ergonomics, which can lower stress 
and increase efficiency [18–23]. Lee et al. (2014) compared 
physical and cognitive ergonomic workload between robotic 
and laparoscopic surgeries in 13 minimally invasive trained 
surgeons using electromyography and NASA-TLX ques-
tionnaire. They concluded that while surgeon skill played a 
role in several ergonomic components, overall physical and 
cognitive ergonomics were significantly easier with robotic 
surgery [23]. While limited studies have applied robotic 
surgery to TAMIS, early results indicate that rTAMIS has 
the advantaged of better visualization and access to the rec-
tum. Tomassi et al. (2019) described 58 cases of rTAMIS 
with full-thickness rectal resections. Their results showed a 
5.2% positive margin rate and 1.8% fragmentation rate. 5.5% 

of their patients developed local recurrences with 100% 
undergoing successful salvage surgery. They concluded 
that rTAMIS is a safe, effective organ preserving approach, 
while improving surgeon ergonomics [11].

While our study is limited by small sample size with 
short-term follow-up, our early results reflect those seen in 
similar studies. In addition to improved visualization and 
surgeon ergonomics, the robotic platform allows access 
to larger more proximal and complex lesions and is less 
dependent on patient positioning. The da Vinci robot instru-
ments provide seven degrees of movement which mimic 
articulated wrist movement in contrast to conventional lapa-
roscopic instruments which only have four. We have success-
fully resected circumferential rectal lesions with negative 
margins with the help of the robot, something that would not 
have been feasible with conventional TAMIS.

Further studies should focus on directly comparing 
robotic and laparoscopic TAMIS in terms of long-term 
oncologic outcome, postoperative recovery, and ease of pro-
cedure for the surgeon. We should also determine the safety 
of performing this procedure for larger, more difficult rectal 
lesions that have not been possible with a traditional laparo-
scopic TAMIS approach, thus, possibly saving patients from 
a more morbid radical proctectomy.

Conclusions

Robotic TAMIS is a safe and feasible alternative to lapa-
roscopic TAMIS and can be successfully performed in a 
community, nonacademic medical center. It provides better 
visualization and access to rectal lesions. Further studies 
should include direct comparison of oncologic outcomes 
between laparoscopic and robotic TAMIS.
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