
Nationwide standardization of minimally invasive right 
hemicolectomy for colon cancer and development and 
validation of a video-based competency assessment tool 
(the Right study)
Alexander A. J. Grüter1,2,* , Boudewijn R. Toorenvliet3, Eric H. J. Belgers4, Eric J. T. Belt5, Peter van Duijvendijk6, Christiaan Hoff7, 
Roel Hompes8, Anke B. Smits9, Anthony W. H. van de Ven10, Henderik L. van Westreenen11, Hendrik J. Bonjer1, Pieter J. Tanis8,12

and Jurriaan B. Tuynman1; on behalf of the Right collaborators group

1Department of Surgery, Amsterdam UMC location Vrije Universiteit Amsterdam, Amsterdam, The Netherlands
2Treatment and Quality of Life, Cancer Center Amsterdam, Amsterdam, The Netherlands
3Department of Surgery, Ikazia Hospital, Rotterdam, The Netherlands
4Department of Surgery, Zuyderland Medisch Centrum, Heerlen, The Netherlands
5Department of Surgery, Albert Schweitzer Ziekenhuis, Dordrecht, The Netherlands
6Department of Surgery, Gelre Hospitals, Apeldoorn, The Netherlands
7Department of Surgery, Medisch Centrum Leeuwarden, Leeuwarden, The Netherlands
8Department of Surgery, Amsterdam UMC location University of Amsterdam, Amsterdam, The Netherlands
9Department of Surgery, St.Antonius Ziekenhuis, Nieuwegein, The Netherlands

10Department of Surgery, Flevoziekenhuis, Almere, The Netherlands
11Department of Surgery, Isala, Zwolle, The Netherlands
12Department of Surgical Oncology and Gastrointestinal Surgery, Erasmus MC, Rotterdam, The Netherlands

*Correspondence to: A. A. J. Grüter, Department of Surgery, Amsterdam UMC location VUmc, De Boelelaan 1117, 1081 HV, Amsterdam, Noord-Holland, 
The Netherlands (e-mail: a.gruter@amsterdamumc.nl) @alexandergruter; LinkedIn: Alexander Grüter | LinkedIn

The Right collaborators group, the participating surgeons of this Delphi study, are listed under the heading Collaborators.

Abstract

Background: Substantial variation exists when performing a minimally invasive right hemicolectomy (MIRH) due to disparities in 
training, expertise and differences in implementation of innovations. This study aimed to achieve national consensus on an 
optimal and standardized MIRH technique for colon cancer and to develop and validate a video-based competency assessment tool 
(CAT) for MIRH.

Method: Statements covering all elements of MIRH were formulated. Subsequently, the Delphi technique was used to reach consensus 
on a standardized MIRH among 76 colorectal surgeons from 43 different centres. A CAT was developed based on the Delphi results. 
Nine surgeons assessed the same 12 unedited full-length videos using the CAT, allowing evaluation of the intraclass correlation 
coefficient (ICC).

Results: After three Delphi rounds, consensus (≥80% agreement) was achieved on 23 of the 24 statements. Consensus statements 
included the use of low intra-abdominal pressure, detailed anatomical outline how to perform complete mesocolic excision with 
central vascular ligation, the creation of an intracorporeal anastomosis, and specimen extraction through a Pfannenstiel incision 
using a wound protector. The CAT included seven consecutive steps to measure competency of the MIRH and showed high 
consistency among surgeons with an overall ICC of 0.923.

Conclusion: Nationwide consensus on a standardized and optimized technique of MIRH was reached. The CAT developed showed 
excellent interrater reliability. These achievements are crucial steps to an ongoing nationwide quality improvement project (the 
Right study).
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Introduction
Surgical procedures are prone to variations in execution and 
outcome, influenced by differences in training, experience and 
variances in implementation of innovations, along with 
patient and tumour-related parameters1,2. Although of different 
aetiologies, these variations might be associated with a negative 
impact on patient outcomes including morbidity, mortality and 

cancer recurrence3–6. In both colon and rectal cancer, it has been 

shown that the quality and extent of the surgical resection is 

directly related to cancer-specific outcomes4,6,7.
Minimally invasive right hemicolectomy (MIRH) is the mainstay 

of curative treatment for patients with right-sided colon cancer 

and is one of the most frequently performed colorectal 

procedures worldwide. Surgical research has focused on refining 
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the procedure through innovations such as low intra-abdominal 
pressure (IAP), complete mesocolic excision (CME), central 
vascular ligation (CVL), intracorporeal anastomosis and avoidance 
of midline extractions by using a Pfannenstiel incision. Each of 
these developments can benefit short- and/or long-term 
outcomes8–10. Despite published evidence and guidelines, a 
significant variability in the implementation of these innovations 
persists among centres and surgeons.

To reduce unwarranted variations in practice and thereby 
improve clinical outcomes for a large patient population, there is a 
need to implement optimized and standardized surgical 
techniques for resecting right-sided colon cancer, which will 
hopefully thereafter be widely endorsed by the surgical 
community11,12. Standardization not only facilitates more efficient 
training, but can also result in optimized learning curves13. 
Furthermore, incorporation of a validated competency assessment 
tool (CAT) enables objective and quantifiable surgical quality 
assessment (SQA) with detailed feedback for individual surgeons, 
potentially leading to improved clinical outcomes14.

In response to these challenges, a national large-scale quality 
improvement program for MIRH was recently launched in the 
Netherlands (the Right study)15. As part of this project, the 
objectives of the current study are to standardize and optimize 
MIRH by reaching consensus regarding all the surgical key 
elements using the Delphi method, and to develop and validate a 
video-based CAT to quantify surgical performance and facilitate 
implementation of the standardized MIRH.

Methods
The study adhered to the reporting guidelines outlined in the 
Standards for Quality Improvement Reporting Excellence (SQUIRE).

Standardization of minimally invasive right 
hemicolectomy (Delphi method)
Delphi methodology was used as a structured process that 
combines the knowledge gathered through several rounds of 

expert meetings in order to reach consensus on a standardized 
MIRH16. Based on literature review, published guidelines and 
expert opinion, statements regarding the key consecutive surgical 
steps in performing MIRH were formulated by the Right study 
team (A.A.J.G., B.R.T., P.J.T. and J.B.T.). Two colorectal surgeons 
from each of the 43 Dutch centres participating in the Right study 
were invited for a three-round Delphi consensus process. During 
rounds one and two, panel members voted anonymously on 
whether they agreed or disagreed with statements using an 
electronic survey (Google Forms). In case of disagreement, each 
surgeon had the opportunity to provide specific reasons for their 
dissent through free-text comments. Panel members who missed 
one round were invited to participate in subsequent rounds. The 
statements were refined based on the level of agreement and 
comments on the statements by the participants during an 
interactive workshop. For the purpose of the present study that 
aimed to reach broad support at a national level, consensus was 
defined as at least 80% agreement. Statements with less than 80% 
agreement were revised and/or supplementary explanations 
based on existing literature were provided by the research team in 
the next round.

In the final round, the remaining statements with less than 80% 
agreement were discussed with the panel members during a 
physical meeting. Following this discussion, all participating 
surgeons could vote anonymously to agree or disagree with the 
remaining statements. The study team guided the entire Delphi 
process, which included correspondence with the participating 
surgeons, development and maintenance of the electronic surveys, 
managing the final physical round and data collection.

Development and validation of video-based 
competency assessment tool
Based on the results of the Delphi consensus process, the initial 
version of the video-based procedure-specific CAT was drafted by 
A.A.J.G. Subsequently, the Right study team provided feedback 
through multiple rounds, resulting in the first version of the CAT. 

Statements were

drawn up by the

study group team

of the Right study

on the basis of

best evidence,

existing guidelines

and expert opinion

Round 2 (n = 52) 

10 statements

Round 3 (n = 76)

5 statements

Round 1 (n = 64) 

24 statements

• Evaluation of responses

• Revision of statements

Agreement (³ 80%)

5 statements

5 statements

13 statements 1 excluded

Fig. 1 Flowchart of the Delphi process
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An existing format of a CAT, assessing surgical procedures step- 
by-step for exposure, execution, adverse events and end- 
product quality, was utilized as a template13,17. Each component 
received a score ranging from 1 to 4, representing risky to skilled 
execution.

Content validation in this study was conducted through multiple 
rounds of assessment using four full-length unedited MIRH videos 
sourced from the Right study’s database, with one video being 
assessed in every iteration. Following each assessment round, the 
Right proctor group discussed the evaluation of each step of the 
CAT, and modifications to the CAT were made as necessary until 
full consensus was reached. Before the final validity assessment of 
the CAT, a training session was organized with the entire Right 
proctor group. This group consisted of 11 colorectal surgeons (J.B.T., 
P.J.T., B.R.T., E.H.J.B., E.J.T.B., P.v.D., C.H., R.H., A.B.S., A.W.H.v.d.V. 
and H.L.v.W.) who have had a train-the-trainer session and were 
assigned as proctors for the future implementation phase of the 
Right study. For the interrater validity assessment, 12 full-length 
unedited MIRH videos from the Right study’s database were 

assessed by the Right proctor group. The first five videos were 
non-CME procedures and the last seven videos were CME-based 
procedures. Step 1 (setup and exposure of operating field) and 
the extracorporeal anastomosis were not included in the 
analyses as these steps were often not captured in the videos. All 
videos were assessed on an online platform specifically designed 
for the Right study (https://asc.amsterdam/sqa-amsterdam/).

Statistical analysis
Google Forms Survey and Microsoft Excel 2016 were used to 
display data. IBM’s SPSS statistics 28 was used for all statistical 
analyses. The intraclass correlation coefficient (ICC), with a 
two-way random, absolute and average measures effects model, 
on a two-tailed significance level of P < 0.05, was used to 
evaluate the interobserver reliability for the overall score as well 
as for the scores of the individual steps of the CAT. An ICC value 
of <0.4 was considered to be poor reliability, whereas values of 
ICC 0.4–0.6, 0.6–0.8 and >0.8 were considered as fair, good and 
excellent reliability, respectively18.

Table 1 Results of the Delphi study with final statements (including adjustments compared to the statement in round 1) and 
percentage of agreement per round

# Final statement (including the adjustments compared to the statement in round 1) Agreement  
round 1–2–3 (%)

1 Preoperatively, it is (mandatory) recommended to review the CT scan for central vascular ligation as part of a D2 lymph 
node dissection (colonic vascular anatomy. At least the ileocolic vessel configuration in relation to the superior mesenteric vein 
(SMV), presence of a right colic artery and configurations of Gastrocolic Trunk and middle colic vessels need to be assessed)

73.4–78.8–98.7

2 Preoperatively, it is mandatory to assess the CT scan for suspicious central (D3) lymph nodes and location of the 
tumour.

96.9

3 In case of a (hepatic flexure tumour or) proximal transverse colon tumour, it is recommended to plan a procedure 
including central ligation of the middle colic vessels (extended right hemicolectomy).

56.3–57.7–93.4

4 In the presence of highly suspicious central (D3) positive lymph nodes on the CT scan, it is mandatory to perform a 
formal D3 resection. In case of lack of relevant experience, then (or to) refer the patient to a centre of expertise.

78.1–90.4

5 It is recommended to use the French position (supine split-leg position) allowing both options to operate from the left 
side or from the position between the legs facilitating central lymphadenectomy (is recommended using the 
conventional laparoscopic approach).

29.7–46.2–90.8

6 It is recommended to use 4 trocars, optional 5 trocars. 89.1
7 It is recommended to place the trocars with the aim to optimally expose the SMV for the purpose of central vascular 

ligation (D2 lymphadenectomy).
71.9–86.5

8 It is recommended to insufflate the abdomen using a (low-pressure) pneumoperitoneum of 8–12  (8-10) mmHg, unless 
intraoperative conditions require another pressure level.

68.8–80.8

9 It is mandatory to inspect the peritoneum and liver surface for metastases and try to identify the location of the 
primary tumour before the start of the dissection.

98.4

10 It is mandatory to identify the avascular plane between the visceral peritoneum of the mesentery and the 
retroperitoneum either through the ileal mesentery or by a subileal approach.

96.9

11 It is mandatory to dissect and expose the descending part of the duodenum and the pancreatic head before moving 
onto the dissection of the SMV.

81.3

12 It is mandatory to continue the dissection in the avascular plane between the visceral peritoneum of the mesentery 
and the retroperitoneum as far as possible underneath the ascending and transverse colon.

93.8

13 It is mandatory to visualize and dissect the anterior aspect of the SMV both proximal and distal to the origin of the 
ileocolic vessels before ligation (critical view of safety).

50.0–57.7–98.7

14 It is mandatory to perform a central ligation of the ileocolic vessels at the level of the right lateral border of the SMV. 82.8
15 It is mandatory to continue dissection in a cranial direction on the anterolateral (anterior) side of the SMV (and identify 

the trunk of Henle), after ligation of the ileocolic vessels to include all mesenteric tissue lateral from the SMV to 
facilitate complete mesocolic excision (CME).

45.3–59.6–94.7

16 It is recommended to preserve the gastroepiploic vein and pancreaticoduodenal superior anterior vein during 
dissection of Henle’s trunk.

87.5

17 It is mandatory to dissect and perform a central ligation of the right colic vessels and right branches (black) or the 
common trunk (white) of middle colic vessels according to the location of the tumour.

89.1

18 It is recommended to use clips for vessel ligation or to place stitches at least on the specimen site (for orientation of the 
specimen).

62.5

19 It is recommended to separate the omentum and mesogastrium from the transverse colon in order to facilitate the 
transection of the transverse mesentery.

95.3

20 It is mandatory to ensure enough mobility of the terminal ileum to perform a tension-free anastomosis. 100
21 It is recommended to have a longitudinal colonic resection margin of at least 5 cm. 90.6
22 It is mandatory to perform an intracorporeal anastomosis. 62.5–84.6
23 It is mandatory to extract the specimen through the Pfannenstiel incision. 65.6–80.8
24 It is mandatory to use a wound protector during the extraction of the specimen. 100

The italic text in parantheses is text removed compared to the text in round 1 and the underlined text is added text compared to the same text in round 1. 
SMV, superior mesenteric vein; CME, complete mesocolic excision.
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Results
Standardization of minimally invasive right 
hemicolectomy (Delphi method)
Figure 1 provides an overview of the Delphi process, involving 76 
participating surgeons. After the three rounds, consensus (≥80% 

agreement) had been achieved on 23 of the 24 statements. 
Statement 18 (‘It is recommended to use clips for vessel ligation or 
to place stitches at least on the specimen site (for orientation of 
the specimen)’) was removed after the first round, because it was 
deemed outside the scope of this consensus process. It was felt 
not to improve the surgical procedure, but rather improves 
orientation for the pathologist. Table 1 presents the results of 
the Delphi study, including all final statements that reached 
consensus, along with the adjustments made after round one. 
Files S1–S3 present each statement of every round, with attached 
pictures to some statements, accompanied by substantiations and 
relevant literature for the second round.

The statements that reached consensus together constitute a 
document that describes the optimized and standardized MIRH. 

Identification and exposure of SMV distal and proximal to the origin
of ileocolic vessels (critical view of safety):

3. Superior mesenteric vein (SMV) dissection and ligation of ileocolic vessels
Goal(s):

1. Reverse Trendelenburg with small bowel in the left lower pelvis with exposure of the base of the ileocolic vessels, area of the mesentery containing

the SMV and position of middle colic artery.

2. Safe identification and dissection of the right anterolateral aspect of the SMV 2–3 cm distal and 2–3 cm proximal to the origin of the ileocolic

vessels before central ligation.

3. Central ligation of ileocolic vessels.

Ligation of the ileocolic vessels:

Unable to assess

Quality of SMV dissection and ligation of ileocolic vessels:

4. Optimal SMV dissection proximal and distal to the origin of
the ileocolic vessels (2–3 cm) and optimal central ligation of
ileocolic vessels.

4. No bleeding/vascular injury and no injury to the mesocolon or
peritoneal surface, duodenum, pancreas or other vital
anatomical structures.

3. Minimal bleeding/vascular injury, and/or minimal injury to the
mesocolon or peritoneal surface.
No injury to the duodenum, pancreas or other vital anatomical
structures.

2. Moderate bleeding/vascular injury and/or moderate injury to
the mesocolon or peritoneal surface and/or minor injury to the
duodenum, pancreas or other vital anatomical structures.

1. Significant bleeding/vascular injury and/or significant injury to
the mesocolon or peritoneal surface and/or injury to the
duodenum, pancreas or other vital anatomical structures.

Comments

This task was performed with:

c. Adverse events

a. Exposure

4. Masterly central ligation of the ileocolic vessels at the level
of the right lateral border of the SMV. Artery and vein dissected
and ligated separately. no bleeding.

3. Efficient central ligation of the ileocolic vessels at the level of
the right lateral border of the SMV. There was some bleeding,
but this was easily controlled.

2. Laborious ligation of the ileocolic vessels at the level of the
right lateral border of the SMV with troublesome
bleeding ANO/OR non-central ligation.

1. Hazardous AND non-central ligation of the ileocolic vessels.

2. Inadequate identification and exposure of the SMV distal or
proximal to the origin of the ileocolic vessels. First exposes the
ileocolic vessels before identifying and exposing the SMV.

3. Satisfactory demonstration of the identification and exposure
of the SMV, distal and proximal to the origin of the ileocolic
vessels before progressing to central ligation of the ileocolic
vessels; more distal and proximal dissection would have been
better

4. Clearly demonstrates safe and swift identification and
exposure of the SMV, 2–3 cm distal and proximal to the origin of
the ileocolic vessels before progressing to central ligation of the
ileocolic vessels.

b. Execution

3. Satisfactory SMV dissection proximal and distal to the origin
of the ileocolic vessels (less than 2–3 cm proximal or distal).

2. Suboptimal SMV dissection proximal and distal to the origin
of the ileocolic vessels (less than 2–3 cm proximal and distal)
and poor central ligation of ileocolic vessels.

1. Poor or no SMV dissection proximal and distal to the origin
of the ileocolic vessels (less than 2–3 cm proximal and distal)
and non-central ligation of ileocolic vessels.

1. Fails to identify and expose the SMV. Only identifies and
exposes the ileocolic vessels.

d. End-Product quality

Unable to assess Unable to assess

Unable to assess

Fig. 2 Video-based competency assessment tool of minimally invasive right hemicolectomy, step 3

Table 2 The total ICC and the ICC per step of the video-based CAT

Step 1 2 3 4 5 6 7 2–7 
(total)

ICC NA 0.891 0.957 0.953 0.796 0.734 0.661 0.923

ICC, intraclass correlation coefficient; CAT, competency assessment tool; NA, not 
applicable.
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This procedure includes low IAP, a comprehensive anatomical 
delineation of the CME technique with CVL and lymphadenectomy 
described with multiple steps, an intracorporeal anastomosis and 
extraction of the specimen via a Pfannenstiel incision, while 
utilizing a wound protector.

Development of video-based competency 
assessment tool
The results of the Delphi study were incorporated into the initial 
version of the video-based CAT. A.A.J.G. created a preliminary 
version, and members of the Right study team (A.A.J.G., J.B.T., 
P.J.T., and B.R.T.) provided feedback in five different rounds, 
resulting in the first version of the CAT. Subsequent 
assessments of four videos (one per round) by the Right proctor 
group, with feedback provided after each round, eventually 
led to the final CAT (Fig. 2 and File S4). The CAT comprises 
seven steps: (1) setup and exposure of operating field, 
(2a) submesenteric dissection through the ileal mesentery 
(medial-to-lateral) or (2b) subileal mesenteric dissection 
(caudal-to-cranial), (3) superior mesenteric vein (SMV) dissection 
and ligation of ileocolic vessels, (4) proximal dissection of the 
SMV and dissection of Gastrocolic Trunk (GCT) of Henle, 
(5a) ligation of right branches of middle colic vessels or 
(5b) ligation of middle colic vessels in cases of a transverse colon 
tumour, (6) hepatic flexure mobilization and colon and ileum 
transection and (7) anastomosis. In both steps 2 and 5, either 
option a or b must be selected. Step 5a applies when the tumour 
is located in the caecum, ascending colon or hepatic flexure, 
while step 5b is relevant for tumours located in the transverse 

colon. Detailed explanation in each step is given concerning how 
the procedural step has to be evaluated with a score (1–4).

Validation of video-based competency 
assessment tool
Nine expert colorectal surgeons assessed the 12 videos on four 
items (exposure, execution, adverse events and end-product 
quality) within each of the six steps. Because an extracorporeal 
anastomosis was performed in one of the 12 videos, a total of 
2 556 scores were obtained (9×6×4×11 + 9×5×4 = 2 376 + 180).

Table 2 displays the total ICC and the ICC scores for each step of 
the CAT. The total ICC score for all ratings by the nine proctors of 
all videos was 0.923, indicating excellent interrater reliability. 
Steps 2, 3 and 4 achieved excellent reliability, with respective 
scores of 0.891, 0.957 and 0.953. Steps 5, 6 and 7 showed good 
reliability based on scores of 0.796, 0.734 and 0.661, respectively.

Figure 3 presents the average CAT scores per video per rater and 
the combined average score for all raters. A horizontal line was 
added to the figure at the performance-related score of 2.7, 
which is recognized in the literature as the established cutoff 
point indicative of a qualitatively well-executed operation13.

Discussion
MIRH to treat patients with right-sided colon cancer has been 
optimized and standardized into 23 detailed steps. Standardization 
was achieved through a Delphi process, utilizing best evidence 
and broad national expert consensus. Key elements of this 
standardized MIRH include low IAP (8-12 mmHg), detailed 
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definition and execution of steps to achieve CME with CVL (in which 
both the medial-to-lateral and caudal-to-cranial approaches can be 
used), an intracorporeal anastomosis and specimen extraction 
through a Pfannenstiel incision while using a wound protector. 
The consensus-based description of MIRH was the basis for the 
development of a video-based procedure-specific SQA tool, of 
which the content and interrater reliability were validated. The 
tool reached excellent reliability based on an ICC > 0.8, and will 
be used during further execution of the Right project to 
evaluate the implementation of the standardized MIRH and as a 
quantitative measure to assess surgical quality, which will 
ultimately be correlated with clinical outcomes.

The current consensus-based description of MIRH includes all 
established elements that could potentially contribute to better 
clinical outcomes and extends beyond solely focusing on CME. In 
addition, its broad support among the majority of Dutch centres 
will allow for nationwide implementation of the standardized 
MIRH. This standardization has focused on both laparoscopic and 
robot-assisted right hemicolectomy. While certain aspects of the 
standardized MIRH were already incorporated in Dutch colorectal 
cancer guideline recommendations, the reality shows a lack of 
implementation of these recommendations. The first phase of the 
Right study that preceded the Delphi consensus process clearly 
demonstrated a lack of implementation, especially the CME 
technique, despite recommendation in the colorectal cancer 
national guidelines (data to be published). The explanation for 
failed implementation of CME probably relate to controversy in the 
literature surrounding the terms CME, CVL and D2/D3 dissection, 
but also to a large extent due to a lack of surgical training and 
proctoring programmes for consultant surgeons who have to adapt 
their technique19. The Right study has incorporated all essential 
elements to successfully change surgical practice at a national level 
that should lead to large-scale quality improvement that can be 
trained in a standardized way and subsequently assessed in a 
quantitative way using the CAT.

A study by Bertelsen et al. has shown that CME leads to improved 
long-term oncological outcomes for stage I–III colon cancer patients 
without increasing morbidity20. In the current standardization, the 
necessary steps to achieve a specimen with an intact duodenal 
mesenteric window including the surgical trunk with D2 lymph 
nodes (Benz type 0 specimen) have been described in detail21. 
Despite this, controversy about the superiority of CME exists, 
especially because Benz et al. have shown that CME was not 
associated with better survival in a prospective multicentre cohort 
study22. However, standardization and robust surgical quality 
control and/or competency assessment were missing in this 
surgical trial. Other procedure-specific steps were incorporated in 
our standardized MIRH besides CME; a recent RCT has also shown 
that low IAP (8 mmHg), compared with normal IAP (12 mmHg), 
showed lower acute pain scores, reduction in 30-day infectious 
complications, reduced surgical site hypoxia and inflammations 
markers, lower postoperative cytokine production and a higher 
quality of recovery score23. Additionally, the intracorporeal 
anastomosis has been associated with improved postoperative 
outcomes compared to the extracorporeal anastomosis8,24–30. 
Furthermore, extracting the specimen through a Pfannenstiel 
incision offers a lower risk of incisional hernia and other 
complications compared to both the transverse and midline 
extraction10,31–33. The authors anticipate that the current 
optimized and standardized MIRH description including all these 
elements can improve outcomes if properly implemented in daily 
practice. Therefore, after having completed phase 1 of the Right 
study (control cohort in which surgeons performed MIRH as they 

always did), phase 2 (the Delphi consensus process to define a 
standardized MIRH) and phase 3 (training of the standardized 
MIRH), phase 4 of the Right study has been reached: the guided 
implementation of the optimized and standardized MIRH with 
proctoring34. After phase 5 (a consolidation phase in which 
patients are still registered but without proctoring), clinical 
outcomes will be evaluated and compared to the different phases 
of the study.

Standardization in surgery has been shown to improve clinical 
outcomes and to accelerate learning curves11,35,36. The surgical 
standardization enhances patient safety by highlighting potential 
risks and allows more focused discussion and subsequent motivated 
change in the procedure. It also supports training and surgical 
education with a more consistent stepwise training programme that 
can be evaluated11. Overall, surgical standardization might play a 
vital role in improving patient outcomes and advancing surgical 
practice. Additionally, standardization of the surgical procedure is 
crucial to enable reliable surgical comparative research when 
combined with a CAT, enabling evaluation of the quality of 
the surgical intervention(s)37,38. The literature consistently 
demonstrates the profound influence of surgical quality on clinical 
outcomes3,4,6,35,39,40. A national training programme for specialist 
colorectal surgeons in England (Lapco), using competency-based 
supervised clinical training, showed reduced mortality and 
morbidity11. By receiving feedback using SQA scores after MIRH, 
surgeons can identify areas of strength and weakness in their 
surgical care processes that could potentially lead to higher 
competency levels faster, which is expected to translate into 
improved clinical outcomes.

The feasibility, content validity and reliability of the CAT have 
been examined in this study. Ultimately, clinical validation of 
competency assessment will be evaluated in the Right study, 
involving more than 1000 patients, with the potential to 
demonstrate that higher CAT scores are associated with better 
clinical outcomes. Currently, the training sessions of the Right 
study have been completed, and the implementation phase with 
proctoring is underway. Subsequently, the construct validity of 
the CAT can be evaluated by determining whether the scores of 
the trained surgeons have actually improved after this training 
and proctoring.

The findings of this study have several important implications 
for future practice. If the Right study shows improvement in 
quality of care after implementing the standardized MIRH, it 
will underscore the importance of robust national educational 
programmes and the potential for eliminating unwarranted 
variations in oncological procedures. Assuming feasibility, this 
concept can be extrapolated to many other surgical procedures, 
in which a Delphi consensus process based on best evidence and 
expert opinion and its translation into a CAT are used to 
determine and train a standardized surgical technique 
supported by SQA.
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