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Transanal minimally invasive surgery (TAMIS): validating short and
long-term benefits for excision of benign and early stage rectal
cancers
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It is with great pleasure that we provide commentary upon
the manuscript entitled “Iransanal Minimally Invasive
Surgery for Rectal Lesions” by Quaresima er 4/. (1). This
is a single-center case series of 31 patients undergoing
local excision of mid- and upper-rectal tumors using a
transanal minimally invasive surgery (TAMIS) platform.
By translating their substantial prior expertise with single
incision laparoscopic surgery to the use of the TAMIS
transanal platform for the treatment of high rectal tumors,
the authors demonstrate excellent results from their
preliminary experience.

Though proctectomy with total mesorectal excision
(TME) is the gold standard for curative resection of
rectal cancers at any stage, such radical surgery has been
associated with significant morbidity, mortality and impact
on the patient’s quality of life. Local recurrence rates for this
procedure ranges 5-10% based on tumor stage, but because
of the high morbidity and mortality, TME has been difficult
to justify in the management of benign rectal lesions and
early-stage rectal cancers (2,3). Therefore, transanal surgery
has been in the arsenal of colorectal surgeons for the local
excision of benign and early-stage rectal lesions for quite
some time.

Conventional transanal excision (TAE), first described
in 1963 by Parks, provides a direct approach via the natural
anal orifice allowing avoidance of a stoma and the morbidity
associated with abdominal surgery (4). The limitations
of exposure within the anorectal lumen, however, pose
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a significant challenge to achieving a high-quality RO
resection. This is demonstrated by the high rates of margin
positivity, tumor fragmentation, and local recurrence after
TAE which have been reported as 29%, 35%, and 32%
respectively (5). According to NCCN guidelines, successful
TAE is thus limited to T1 lesions encompassing <30%
of the rectal circumference, <3 cm in size, and located
within -8 cm from the anal verge (6). Additionally, these
lesions should be mobile, non-fixed, well to moderately
differentiated, and with clear margins >3 mm and no
evidence of lymphovascular or perineural invasion (6).

In response to the challenges inherent with conventional
TAE, Professor Buess ez 4/. introduced transanal endoscopic
microsurgery (TEM) in 1983 for the local excision of
sessile polyps in the mid- and upper-rectum (7). Using a
rigid TEM platform, better visualization and more precise
dissection can be performed. This has provided improved
outcomes relative to TAE, with rates of margin positivity,
tumor fragmentation, and local recurrence at 10%, 6%, and
5%, respectively (5,8). A similar reusable, rigid transanal
endoscopic operations (TEO) system has also been made
commercially available, but unfortunately, TEM and TEO
were never widely adopted due to the significant upfront
cost of the rigid endoscopic platform and the specialized
instrumentation and the complex skill set it mandated from
surgeons. Reimbursement in the United States was also
problematic due to the lack of a category 1 CPT code.

It was not until 2010 when TAMIS was first reported
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by Atallah ez 4. as an alternative to TEM that the interest
for transanal endoscopic surgery (TES) truly sparked (9).
TAMIS is a hybrid between TEM and single-port
laparoscopy, employing an alternative disposable platform
compatible with standard laparoscopic equipment. The
low upfront cost and availability of laparoscopic equipment
in most operating rooms enabled surgeons in a variety of
settings to apply their proficiency in laparoscopy towards
TES. Currently, a number of case series describing TAMIS
for the local excision of rectal lesions have demonstrated its
safety and feasibility.

Review of all published TAMIS case series with
N>15 highlight that among a total of 460 TAMIS
procedures, indications for local excision using TAMIS
include rectal adenoma with and without high grade
dysplasia, neuroendocrine and carcinoid tumors, as well as
incompletely resected benign and malignant polyps (Zible 1)
(10-21). Malignant indications predominantly include
carefully selected T'1 adenocarcinoma along with a minority
of T2 and more advanced rectal tumors in patients deemed
to be poor surgical candidates for radical resection and/or
chemoradiation. The average size of the lesions and distance
from the anal verge are 2.78 and 7.03 cm, respectively.
TAMIS procedures were complicated by peritoneal entry in
107460 cases (2.2%). Among the 10 incidences of peritoneal
entry, 6 required laparoscopic assistance to close the rectal
defect, and 1 required conversion to open laparotomy. The
remaining 3 incidences of peritoneal entry were closed
primarily with sutures placed transanally.

Regarding conversions from TAMIS to TAE,
laparoscopic, or open surgery, one TAMIS case was
converted to conventional TAE due to fibrosis secondary to
prior radiation therapy for prostate cancer. A total of 5 cases
were converted to laparoscopic low anterior resection
(LAR) for reasons that included peritoneal entry, location
of tumor above the recto-sigmoid junction, large size of
the rectal defect after excision, large size of the tumor itself
to where it could not be fully resected transanally. Two
cases were converted to open LAR because of peritoneal
entry and palliative debulking of a recurrent rectal cancer.
There were 4 patients that required laparoscopic LAR after
their TAMIS procedures due to upstage to pT2 on final
pathology.

The overall average morbidity rate was 18.8% with the
most common complications consisting of bleeding, urinary
retention, and urinary tract infection (7able 2) (10-21).
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Among the 5 studies that reported length of stay (LOS),
the average LOS was 2.2 days. The average follow-up
ranged from 3 to 36 months, with most studies describing
their results with a follow-up of less than one year. Overall
rates of margin positivity, tumor fragmentation, and local
recurrence were 6.4%, 5.6%, and 3.7% respectively.

The results by Quaresima er a/. corroborate these
findings and are slightly better. Indications for TAMIS
included benign rectal lesions in 14 patients and T'1 rectal
cancer in 17 patients. Average tumor size was equivalent
to that seen in other TAMIS series, i.e., 2.4 versus 2.8 cm.
The average distance from the anal verge was higher, 9.5 vs.
7.0 cm, which may explain their higher rate of peritoneal
entry (16.1% vs. 2.2%). That being said, there were no
conversions to laparoscopic or open abdominal surgery,
and all cases of peritoneal entry could be closed transanally.
Complications occurred in 3 (9.6%) patients and included
urinary tract infection, subcutaneous emphysema, and
hemorrhoid thrombosis. In this series, RO resection was
achieved with TAMIS in 96.7%, with a 100% rate of en
bloc resection and a 3.7% local recurrence rate at a mean
follow-up of 30 months. The authors must be commended
for the low margin positivity rates and low recurrence rates
achieved at a relatively longer follow-up interval relative
to other published TAMIS series, which suggests careful
patient selection and excellent surgical technique, despite
the fact that the sample size of this series is relatively small.

The limitations of this manuscript include the fact that
the operating time was not described, nor was the final
pathology of the resected specimens. This would have been
of interest to evaluate whether any of the resected lesions
were upstaged based on final pathologic assessment. Finally,
functional outcomes, which only 5 out the 12 largest
TAMIS series have reported on, are not described in this
report. This would have been of particular interest given the
current series’ relatively long mean follow-up of 30 months.
One of the proposed main advantages of TAMIS, relative
to TEM and TEO, is the shorter set up and operative time,
as well as possibly reduced trauma to the anal sphincters
by using softer and more pliable platforms. Unfortunately,
there continues to be a lack of data to support the validity of
these propositions.

With the growing experience with TES, indications
have recently expanded to include transanal endoscopic
proctectomy with complete rectal and mesorectal dissection
for locally invasive rectal cancer, with TAMIS becoming
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Table 1 Patient characteristics and intraoperative data from published clinical series of TAMIS with N>15
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Author N Indications  Mean tumor  Mean distance  Transanal Operative Peritoneal Conversion
(B:M) size (cm) from AV (cm) platform time (min) entry

Limetal., 16 5:11 0.84 (0.2-1.5) 6.9 SILS 91 NR 0

2012 (10)

Albert et al., 50 23:27 2.75 (0.7-6.0) 8.2 SIS, 75 1 1 laparoscopic LAR

2013 (11) GelPOINT

Leeetal., 25 21:4 2.4 (0.5-6.0) 9.2 SILS 52 0 2 laparoscopic LAR

2014 (12)

McLemore et al., 32 16:16 3(1.0-5.0) 4 SIS, 123 NR 1 TAE

2014 (13) GelPOINT

Maglio et al., 15 5:10 3.5 (2.5-5.0) 7 GelPOINT 86 NR NR

2014 (14)

Hahnloser etal., 75 37:38 NR 6.4 SILS 77 3 2 laparoscopic LAR,

2014 (15) 1 open LAR

Schiphorst 37 NR 18.0 (4.5-56.0) 7 (median)  SILS, SSL 64 2 1 laparoscopic LAR

etal., 2014 (16) (cm’ median)

Gill et al., 32 11:21 2.1 (0.3-5.0) 7.5 GelPOINT 131 0 0

2015 (17)

Sumrien et al., 28 17:11 4.4 (0-11.5) NR SIIS, <60 1 2 laparoscopic LAR,

2016 (18) GelPOINT 1 open LAR

Haugvik et al., 51 26:22 3.2 (0.4-6.0) 8.0 (median) SIIS, 40 (median) NR NR

2016 (19) (median) GelPOINT

Verseveld etal., 24 20:4  6(0.25-51.0) (c:m2 8.0 (median) SSL 32 (median) NR NR

2016 (20) median)

Keller et al., 75 57:17 3.2 (SD 3.1) 10 (median)  SIIS, 76 3 1 LAR, 2 diagnostic

2016 (21) GelPOINT laparoscopy with

ileostomy creation

Total 460  242:177 2.8 7.0 32-131 10 (2.2%) 12

Quaresima et 31 14:17 2.4 (1.0-5.0) 9.5 SILS, NR 5(16.1%) 2 TAE

al., 2016 (1) GelPOINT

B, benign; M, malignant; SILS, single incision laparoscopic surgery; SSL, single site laparoscopy; SD, standard deviation; NR, not
reported; LAR, low anterior resection; TAE, transanal excision.

the transanal platform of choice. That being said, TAMIS

for the local excision of benign and low-grade rectal lesions

remains a relatively new technique lacking long-term

clinical and oncologic outcomes. The published work by
Quaresima et al. represents their initial experience with
TAMIS. Thanks to their extensive prior experience with
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single incision laparoscopic surgery and careful patient

selection, their demonstrated results are equivalent or
slightly better than those reported in the TAMIS literature.
This work is an important contribution to validate the short
and long-term benefits of TAMIS as a safe platform for

local excision of benign and early rectal cancers.

ales.amegroups.com

Ann Laparosc Endosc Surg 2017;2:92



Annals of Laparoscopic and Endoscopic Surgery, 2017

Page 4 of 6

‘papodal Jou ‘YN ‘Aeis Jo yibus| ‘SO ‘elieuuonisany) Jejnpojy 9oUsUIIUOJU| UO UOIIB}NSUOY [BUOIFBUIBIU| ‘DI ‘Xopul AJI9ASS 8oUBUIUODUl [BDS) ‘IS4

(1 oLoz ‘IR

4N (%29 L 0¢ € (%96) € dN 4N (%29 L 0 Le BwisaIeN)
(%2€) et (%8°81) ¥9 (%9 ve (%9°9) s 09Y [eloL
(1e) 9oz
4N (%29) g (uelpsw) g'9g  (Uelpsw) 0" (%0 € Z (9%29) g (%298 (%1 1 G/l “’[e 1o J9||19)
9100S
ISI4 Ul uoleIoLBlep (02) 9toz ‘B I8
Joujwysjusied g 4N (ueipow) 02 (ueipaw) 0L (%ey) L 0 dN 0 0 ve ploASSIOA
(61) 9102
4N 4N (vepew) 02 (ueipsw) 'L (%0°2L) 9 0 (%¢g¢) 21 (%022 L (%0°1E) 91 LG “Je 1o yiABney
G| 9100s

uBIpBW ‘eileuuonsanb (81)9loz
swoydwAs [pmoq OIO| (%Le dN St (90709) 6 g dN (%¥712) 9 0 8z  ‘[eje usuwng
(21) s1oz
4N (%€9) 2 12 [ (960°09) I 4N 4N 0 0 ze “re e o
Q1) vioz el
ISI4 urjuswanoidw| (%06 g (ueipsw) || (veipsw) 0°L (%01 ¥ Z 4N (%291 9 0 .8 1sloydiyos
G| 2109s Aaziep Jod (S1) v102 “re 3
80UBUIUOD [eWION dN (veipsw) gzl (ueipsw) v'e  (%0°22) Gt i 0 (%07 € (%08 9 S/ JesojuyeH
(71 vroz
4N 0 9 (ueipaw) o'z (%00 0 0 0 0 dN Gl ““le 38 o1|BeN
SY99M g Ul POAjOSal (el) vioz “rete
[e] ®ouBUnUOOUI [BOBY 0 (ebuel) £z—2 Se (9%0°82) 1 0 (%¢9) 1 0 0 4 SIOWSTON
(1) vioz
BUON 0 8'6 (veipew) o' (%0°P) + 0 (%02) S 0 0 G2 “le jo 98
(LH) Loz
dN (%02 202 90 (%011 € € (%) + (%09) € (%01 2 0S “[e Jo Yaq|y
(o1) zroz
4N dN € 9¢ 0 dN dN 0 0 9l “re je w
S8WO09IN0 90Uda.LINdal (syuow) (sAep) AUPIGION suoneoldwod papelbdn suibiew uolejuswbely N Jouny

|euoljoun4 1eoo] dn-mojjoj uesly SO UBN aAlesadoenu]  Ajeoaibojoyred OAI}ISOd Jown|

ST<N PIM STINV.L Uo $aL1ds [edtutpd paysijqnd jo sowono saneradoisod g 9[qel,

Ann Laparosc Endosc Surg 2017;2:92

ales.amegroups.com

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.



Annals of Laparoscopic and Endoscopic Surgery, 2017

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Annals of Laparoscopic and Endoscopic
Surgery. The article did not undergo external peer review.

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/ales.2017.04.06). The authors have no

conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Quaresima S, Balla A, Franceschilli L, et al. Transanal
minimally invasive surgery for rectal lesions. JSLS
2016;20(3). pii: €2016.00032.

2. Bonjer HJ, Deijen CL, Abis GA, et al. A randomized trial
of laparoscopic versus open surgery for rectal cancer. N
Engl J Med 2015;372:1324-32.

3. Paun BC, Cassie S, Maclean AR, et al. Postoperative
complications following surgery for rectal cancer. Ann
Surg 2010;251:807-18.

4. Parks AG. A technique for excising extensive villous
papillomatous change in the lower rectum. Proc R Soc
Med 1968;61:441-2.

5. MooreJS, Cataldo PA, Osler T, et al. Transanal endoscopic
microsurgery is more effective than traditional transanal
excision for resection of rectal masses. Dis Colon Rectum
2008;51:1026-30.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Page 5 of 6

Network CNC. NCCN guidelines version 2.2017 Rectal
Cancer. 2017. Cited 2017 January 17, 2017. Available
online: https://www.nccn.org/professionals/physician_gls/
PDF/rectal.pdf

Buess G, Theiss R, Hutterer F, et al. Endoscopic surgery
in the rectum. Langenbecks Arch Chir 1983;361:914.
Nieuwenhuis DH, Draaisma WA, Verberne GH, et al.
"Transanal endoscopic operation for rectal lesions using
two-dimensional visualization and standard endoscopic
instruments:a prospective cohort study and comparison
with the literature. Surg Endosc 2009;23:80-6.

Atallah S, Albert M, Larach S. Transanal minimally
invasive surgery: a giant leap forward. Surg Endosc
2010;24:2200-5.

Lim SB, Seo SI, Lee JL, et al. Feasibility of transanal
minimally invasive surgery for mid-rectal lesions. Surg
Endosc 2012;26:3127-32.

Albert MR, Atallah SB, Debeche-Adams TC, et al.
Transanal minimally invasive surgery (TAMIS) for local
excision of benign neoplasms and early-stage rectal cancer:
efficacy and outcomes in the first 50 patients. Dis Colon
Rectum 2013;56:301-7.

Lee TG, Lee §]J. Transanal single-port microsurgery

for rectal tumors: minimal invasive surgery under spinal
anesthesia. Surg Endosc 2014;28:271-80.

Mclemore EC, Harnsberger CR, Broderick RC, et al.
Transanal total mesorectal excision (taTME) for rectal
cancer: a training pathway. Surg Endosc 2016;30:4130-5.
Maglio R, Muzi GM, Massimo MM, et al. Transanal
minimally invasive surgery (TAMIS): new treatment for
early rectal cancer and large rectal Polyps-Experience of
an Italian center. Am Surg 2015;81:273-7.

Hahnloser D, Cantero R, Salgado G, et al. Transanal
minimal invasive surgery for rectal lesions: should the
defect be closed? Colorectal Dis 2015;17:397-402.
Schiphorst AH, Langenhoff BS, Maring ], et al. Transanal
minimally invasive surgery: initial experience and short-
term functional results. Dis Colon Rectum 2014;57:927-32.
Gill S, Stetler JL, Patel A, et al. Transanal minimally
invasive surgery (TAMIS): standardizing a reproducible
procedure. ] Gastrointest Surg 2015;19:1528-36.

Sumrien H, Dadnam C, Hewitt JA. Feasibility of transanal
minimally invasive surgery (TAMIS) for rectal tumours
and its impact on quality of Life - the Bristol series.
Anticancer Res 2016;36:2005-9.

Haugvik SP, Groven S, Bondi J, et al. A critical appraisal
of transanal minimally invasive surgery (TAMIS) in the
treatment of rectal adenoma: a 4-year experience with 51

ales.amegroups.com Ann Laparosc Endosc Surg 2017;2:92


http://dx.doi.org/10.21037/ales.2017.04.06
http://dx.doi.org/10.21037/ales.2017.04.06
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 6 of 6 Annals of Laparoscopic and Endoscopic Surgery, 2017

cases. Scand J Gastroenterol 2016;51:855-9. 21. Keller DS, Tahilramani RN, Flores-Gonzalez JR, et al.

20. Verseveld M, Barendse RM, Gosselink MP, et al. Transanal "Transanal minimally invasive surgery: review of indications
minimally invasive surgery: impact on quality of Life and and outcomes from 75 consecutive patients. ] Am Coll
functional outcome. Surg Endosc 2016;30:1184-7. Surg 2016;222:814-22.

doi: 10.21037/ales.2017.04.06

Cite this article as: D’Andrea AP, Duggan E, Sylla P. Transanal
minimally invasive surgery (TAMIS): validating short and
long-term benefits for excision of benign and early stage rectal

cancers. Ann Laparosc Endosc Surg 2017;2:92.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved. ales.amegroups.com Ann Laparosc Endosc Surg 2017;2:92



