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Background: The wide global variation in the definition of the rectum has led

to significant inconsistencies in trial recruitment, clinical management, and

outcomes. Surgical technique and use of preoperative treatment for a cancer of

the rectum and sigmoid colon are radically different and dependent on the

local definitions employed by the clinical team. A consensus definition of the

rectum is needed to standardise treatment.

Methods: The consensus was conducted using the Delphi technique with

multidisciplinary colorectal experts from October, 2017 to April, 2018.

Results: Eleven different definitions for the rectum were used by participants

in the consensus. Magnetic resonance imaging (MRI) was the most frequent

modality used to define the rectum (67%), and the preferred modality for 72%

of participants. The most agreed consensus landmark (56%) was ‘‘the sigmoid

take-off,’’ an anatomic, image-based definition of the junction of the mes-

orectum and mesocolon. In the second round, 81% of participants agreed that

the sigmoid take-off as seen on computed tomography or MRI achieved

consensus, and that it could be implemented in their institution. Also, 87%

were satisfied with the sigmoid take-off as the consensus landmark.

Conclusion: An international consensus definition for the rectum is the point of

the sigmoid take-off as visualized on imaging. The sigmoid take-off can be

identified as the mesocolon elongates as the ventral and horizontal course of the

sigmoid on axial and sagittal views respectively on cross-sectional imaging.

Routine application of this landmark during multidisciplinary team discussion

for all patients will enable greater consistency in tumour localisation.

Keywords: anatomy, MRI, rectum, sigmoid

(Ann Surg 2019;270:955–959)

T he variation in the definition of the rectum poses a problem for
researchers, clinicians, and patients. A number of different

landmarks have been used globally in trials1–5 and clinical practice
guidelines6–11 to distinguish the rectum from the sigmoid. Under-
standing the optimal treatment for cancers of the upper rectum or
distal sigmoid cannot be accomplished without an unambiguous,
accurate, and reproducible landmark to which the location of the
tumor can be related. From a practical viewpoint, distinguishing the
sigmoid colon from the rectum is important in planning preoperative
staging techniques, neo-adjuvant treatment strategies, and surgical
approaches which differ substantially between sigmoid cancer and
rectal cancer. As a consequence of important advances in diagnostic
and staging techniques over the past decades and the emergence of
neoadjuvant therapeutic options, it is timely to focus on an updated
and uniform definition of the rectum. Therefore, the primary aim of
this study was to achieve an international consensus on the
modern definition of the rectum from the sigmoid colon. The
secondary aim was to establish the variation in the existing definition
of the rectum.

METHODS

On the basis of definitions of the rectum currently used in the
literature, a Delphi consensus survey was conducted using an online
tool (surveymonkey.com). The Delphi technique is a widely used
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consensus method that allows a large group of individuals to achieve
consensus on a complex problem effectively by structuring the group
communication process.12 The survey was disseminated to leading
academics and practitioners in all colorectal multidisciplinary team
(MDT) specialties (surgery, radiology, medical oncology, clinical
oncology, and pathology) on all continents via e-mail. Participants
were encouraged to invite further specialists on this topic to join the
Delphi survey. Members of the national associations of colorectal
surgeons in Great Britain and the Netherlands were also invited to
participate in the survey. The Delphi technique was to be repeated for
3 rounds or until a consensus of over 70% of participants was reached
(see Fig. 1, and online addendum for further details, http://links.
lww.com/SLA/B598). Logistic regression analysis was used to
investigate whether participant specialty or country affected voting
with STATA (StataCorp. 2017; Stata Statistical Software: Release
15. College Station, TX: StataCorp LLC).

RESULTS

Round 1
There were 132 experts who responded to the invitation to take

part in the survey. The majority (60%) were colorectal surgeons. All
members of the MDT responded including surgeons (specialist
rectal, general, surgical oncologist, or retired), gastroenterologists,
radiologists (specialist colorectal or general), medical oncologists,
radiation therapists (clinical oncologists), and pathologists. All 6
continents were represented in the survey, with the majority of
participants from the countries of the survey authors (36% UK,
31% Netherlands).

Over 90% of clinicians thought it was important to define
the proximal extent of the rectum. The most common reasons
were to determine eligibility for neoadjuvant therapy (75%), to
counsel patients about their functional and oncological prognosis
(43%), and to ensure adequate volumes of rectal cancer
surgery (27%).

Magnetic resonance imaging (MRI) was the most
commonly available modality to define the rectum (98%), followed

by flexible endoscopy (86%) and computed tomography (CT)
(80%). Pragmatically, MRI was used in over 67% of institutions
to define the rectum, followed by rigid endoscopy (10%) and flexible
endoscopy (8%).

Over 11 different pragmatic definitions were used in every day
clinical practice (Fig. 2). The most commonly employed definitions
were 15 cm from the anal verge (36%), the anterior peritoneal
reflection (15%), and the sacral promontory (12%).

After a summary of published evidence for and against
different landmarks, the preferred modality to define the rectum
was MRI (73%), followed by intraoperative findings (13%) and rigid
endoscopy (6%).

The most commonly chosen imaging-based definition was
junction of mesorectum and mesocolon seen as the ‘‘sigmoid take-
off’’ (56%), followed by 15 cm from the anal verge (14%) and the
sacral promontory (10%).

Round 2
Eighty-five participants from round 1 took part in round 2,

with representation of all members of the colorectal MDT, although
the majority were still colorectal surgeons (62%).

The Delphi consensus definition of the rectum was agreed by
81% of participants to be the sigmoid take-off. A further 87% of
participants were satisfied the sigmoid take-off could define the
rectum. In total, 81% of participants believed the sigmoid take-off
could be used within their own institution. No association between
participant specialty, or country, with regard to their choice of
definition was found (Fig. 3).

DISCUSSION

From a plethora of definitions for the rectum used globally, the
sigmoid take-off—an anatomically based definition identifying the
junction of the mesorectum and mesocolon—emerged as the con-
sensus of international experts.

While experts overwhelmingly (>90%) agree it is important
to define the rectum, over 11 different definitions are employed in
their daily practice. No single landmark was used by 40% of

FIGURE 1. Delphi consensus flowchart.
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FIGURE 2. Pragmatic definitions (in daily use by experts) for the rectum.

FIGURE 3. Summary of results.
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participants. Despite metric measurements being the most commonly
employed definitions, MRI was the most common modality used in
clinical practice to define the rectum and available in 98% of
participant institutions. The preference for an anatomical-based
definition of the rectum was evident from the Delphi process as
the sigmoid take-off emerged from the 11 definitions to become the
consensus landmark.

Colorectal clinical practice has been based on rectal cancer
trials that had different definitions of the rectum,1–5 and will have
included varying numbers of patients with sigmoid cancer, particu-
larly if metric measurements were used to define the rectum.
Consequently, we do not know which patients benefit from neo-
adjuvant therapy. Inclusion of patients with sigmoid cancer in these
studies may dilute the benefits of preoperative radiotherapy in rectal
cancer, but it is also possible that the benefits of radiotherapy may
also extend to tumors above the peritoneal reflection in the
distal sigmoid.

An imaging-based anatomic definition has shown its benefits
in low rectal cancer research, clinical management, and outcomes.13

Consistent classification of distal sigmoid and upper rectal tumors
using an anatomic definition will standardize future research from
trials of neoadjuvant therapy, and also local or national registries, and
for MDT clinical management. The documentation of an anatomical
location of the tumor could be used in the audit and accreditation of
colorectal units, and reduce further inconsistencies in the use of
chemoradiotherapy, or failure to adhere to treatment guidelines more
generally for rectal or colon cancer.9

The Sigmoid Take-off
The ‘‘sigmoid take-off’’ is the radiological landmark that

identifies the junction of the sigmoid mesocolon with the mesorec-
tum, and therefore the sigmoid colon with the rectum. On cross-
sectional imaging (CTor MRI), the sigmoid take-off can be identified
on 2 views (Fig. 4).

FIGURE 4. Clockwise from top left. (1) Sagittal view of the sigmoid and rectum (dashed outline): horizontal sweep of sigmoid. (2)
Axial views of the sigmoid and rectum (dashed outline): ventral projection of sigmoid, when the upper mesorectum, tethered to the
sacrum by the rectosacral/presacral fascia, transitions to the mesocolon. (3) U-shaped sigmoid mesocolon. (4) Spidery sigmoid
arteries supply the sigmoid through its fan-shaped mesocolon. Larger caliber superior rectal artery (dashed) bifurcates and supplies
the rectum through its cylindrical fatty envelope.

D’Souza et al Annals of Surgery � Volume 270, Number 6, December 2019

958 | www.annalsofsurgery.com � 2019 Wolters Kluwer Health, Inc. All rights reserved.



 Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

The sigmoid take-off has been described previously, in studies
of intraoperative anatomy, and specimen analysis of the rectum.
Memon et al14 identified the mesorectal-mescolic transition as ‘‘the
point that the surgeon felt there was mobility of the colon away from
the vertebral column.’’ In a series of 109 total colectomies, Culligan
et al15 found that the transition from the sigmoid mesocolon to the
mesorectum corresponded to the transition from the sigmoid colon to
the rectum, and the coalescence of the taenia coli.

Limitations of the Sigmoid Take-off and Future
Research

The online Delphi technique enabled a global consensus to be
achieved, with representation from all continents and from all
members of the colorectal MDT. There was some over-representation
from colorectal surgeons, and also from the UK and the Netherlands,
but the consensus remained consistent in participants in all countries
and across different MDT specialties on logistic regression analysis.
The method was not constructed to lead to any specific outcome
or definition.

An attrition rate is expected with a Delphi consensus, partic-
ularly with the larger sample size needed to sufficiently represent
experts, in all specialties of the MDT, from all parts of the world. Our
attrition rate of 36% to reach consensus was notably lower than other
Delphi studies with smaller numbers of participants.

Implementation of this definition should occur on a routine
basis for every patient during their evaluation in the colorectal MDT.
Classification of tumors would be based on their anatomical location:

1. Sigmoid: distal sigmoid tumors that arise above the take-off.
2. Rectosigmoid: tumors that straddle the take-off.
3. Rectal: high/upper third rectal tumors which are located below

the take-off, but above the peritoneal reflection.
Previously, each of these tumors may have been classified as

‘‘rectosigmoid,’’ or as rectal or sigmoid without consistency. A more
consistent and accurate classification of rectal versus sigmoid can-
cers will be achieved using a landmark specific to each patient’s
anatomy.

Optimal clinical management of these tumors could then be
investigated, particularly with regards to neoadjuvant therapy, but
also other strategies such as partial mesorectal excision. The sigmoid
take-off offers a definition with an anatomical basis to harmonise
efforts to investigate and improve outcomes.

CONCLUSIONS

An international panel of experts agreed that the sigmoid take-
off as seen on CTor MRI defined the rectum. Colorectal practitioners
are urged to use this intuitive, anatomical definition within their
MDT to correctly localize tumors.
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10. Grávalos Castro C, Maurel Santasusana J, Rivera Herrero F, et al. SEOM
clinical guidelines for the adjuvant treatment of colorectal cancer. Clin Transl
Oncol. 2010;12:724–728.

11. Hwang MR, Park JW, Park S, et al. Prognostic impact of circumferential
resection margin in rectal cancer treated with preoperative chemoradiotherapy.
Ann Surg Oncol. 2014;21:1345–1351.

12. Hsu C-C, Sandford BA. The Delphi technique: making sense of consensus.
Pract Assess Res Eval. 2007;12:1–8.

13. Battersby NJHP, Moran BJ, Stelzner S, et al., on behalf of the MERCURY II
study group. Prospective validation of a low rectal cancer mri staging system
and development of a local recurrence risk stratification model: the MER-
CURY II study. Ann Surg. 2016;63:751–760.

14. Memon S, Keating JP, Cooke HS, et al. A study into external rectal anatomy:
improving patient selection for radiotherapy for rectal cancer. Dis Colon
Rectum. 2009;52:87–90.

15. Culligan K, Coffey J, Kiran R, et al. The mesocolon: a prospective observa-
tional study. Colorectal Dis. 2012;14:421–428.

Annals of Surgery � Volume 270, Number 6, December 2019 International Definition of the Rectum

� 2019 Wolters Kluwer Health, Inc. All rights reserved. www.annalsofsurgery.com | 959


