
INTRODUCTION 

Malignant polyps have been defined as any macroscopically com-
plete endoluminal resection of a polyp, containing a focus of ade-
nocarcinoma, invading through the muscularis mucosae, but not 
beyond the submucosa [1, 2]. After macroscopically complete re-
section of a malignant polyp, only a small number of patients have 
residual disease, either within the bowel wall or within the drain-
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ing lymph nodes [1]. The risk of residual or lymphatic disease is 
based upon a number of pathological factors, which have been 
summarised in guidelines, including those developed by the As-
sociation of Coloproctology of Great Britain and Ireland (ACPG-
BI) [3], which prognosticate the risk [4]. 

It has been previously demonstrated that in an Australian pop-
ulation, a large number of malignant polyps have not been man-
aged per the management recommendations set out in the 
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ACPGBI guidelines. For very-low-risk or low-risk polyps, 31.55% 
of patients proceeded to colorectal resection, against the recom-
mendations of the guidelines. Additionally, 36.69% of patients 
with high-risk or very-high-risk polyps underwent polypectomy 
alone, without proceeding to colorectal resection, which was also 
against the ACPGBI guidelines [1]. 

The ACPGBI guidelines were published in 2013 and omit sev-
eral reporting criteria that would be considered essential in 2022. 
These include the depth of invasion (as measured in millimetres 
below the muscularis mucosae) and mismatch repair status [2, 4]. 
These factors may increasingly play a role in surgeons’ recom-
mendations to patients on treatment options when faced with the 
diagnosis of a malignant polyp. 

This study sought to understand colorectal surgeons’ percep-
tion of risk posed by a malignant polyp, and how that risk may be 
communicated to patients. In Australia and New Zealand, sub-
specialist colorectal surgeons are represented by the Colorectal 
Surgical Society of Australia and New Zealand (CSSANZ), which 
through the Australia and New Zealand Training Board in Col-
orectal Surgery (ANZTBCRS), facilitates the subspecialist train-
ing of colorectal surgeons [5]. This study questioned CSSANZ 
members (consultant colorectal surgeons) and provisional mem-
bers (training fellows in colorectal surgery) on the risk perceived 
by a variety of malignant polyps. We sought to identify how col-
orectal surgeons in Australia and New Zealand report risks to 
patients and whether this estimation of risk is concordant with 
the risks described in a validated set of guidelines published by 
the ACPGBI. 

METHODS 

Ethics statement
The study was approved by the St Vincent’s Private Hospital 
Northside Human Research and Ethics Committee (No. HREC_22-
08_DCLA). All surgeons were provided with a participant infor-
mation sheet prior to completing the questionnaire, and consent 
was implied upon completing the questionnaire. 

Study design and participants 
A cross-sectional questionnaire was delivered to all provisional 
and full practicing members of the CSSANZ in October 2022, 
with a follow-up reminder sent to nonresponding members and 
fellows 2 weeks later. All provisional (fellows) and full practicing 
members (consultants) of the CSSANZ (n= 330) were invited via 
email to participate in the online questionnaire, which was esti-
mated to take between 3 to 4 minutes to complete. 

Questionnaire 
There were 3 components to the questionnaire (see Supplementa-
ry Material 1 for the complete questionnaire). Section 1 contained 
basic demographics, including age, sex, whether the participant 
was a fellow or a consultant surgeon, time in colorectal surgical 
practice, and principal practice location. Section 2 assessed the 
general recommendations the surgeon made upon diagnosis of a 
malignant polyp, given a healthy patient, without major contrain-
dications to surgery. The final section of the questionnaire assessed 
the estimation of risk provided to patients, with 5 hypothetical 
synoptic pathology reports for malignant polyps. The 5 hypotheti-
cal malignant polyps are shown in Table 1. The surgeons’ respons-
es to these results were assessed in comparison to the risks attribut-
ed in the ACPGBI guidelines for malignant polyps.  

The CSSANZ Research Support Committee distributed the 
questionnaire to the provisional and full practicing members of 
the CSSANZ by emailing a link to the online REDCap survey [6, 
7]. Study data were collected and managed using REDCap elec-
tronic data capture tools hosted at the University of Sydney. RED-
Cap is a secure, web-based software platform designed to support 
data capture for research studies [6]. 

Statistical analysis 
The statistical analysis included the Student t-test and calculation 
of 95% confidence intervals for mean values. Graphical and statis-
tical analysis was completed using Stata ver. 17.0 (Stata Corp). 
Statistical significance was defined as a P-value ≤ 0.05. 

RESULTS 

Characteristics of the study population 
The questionnaire was emailed to 330 members and provisional 
members of the CSSANZ, with 115 participants (34.8%) respond-
ing and 88 participants (76.5%) completing all questions. Partici-
pants’ demographic characteristics are shown in Table 2. Fig. 1 
demonstrates the distribution of questionnaire respondents. 

Understanding perceptions of risk from malignant 
polyps 
Of those responding, 84 surgeons (73.04%) stated that they dis-
cussed all malignant polyps in a multidisciplinary team meeting 
(MDT) in order for a consensus decision; 30 surgeons (26.3%) re-
ported that they would only discuss selected patients with malig-
nant polyps in an MDT setting. One surgeon never discussed pa-
tients with malignant polyps in an MDT. 

Surgeons were then surveyed on what risk of residual or lym-
phatic disease would prompt them to recommend colonic resec-
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tion for an otherwise healthy patient with a colonic malignant 
polyp. The median risk for which surgeons were comfortable rec-
ommending resection for colonic polyps was 5% (range, 0%–
20%). The mean risk of residual or lymphatic disease prompting 
resection did not significantly differ between fellows (mean risk, 
7.9%) and consultants (mean risk, 6.2%; P= 0.2). 

Surgeons were surveyed to see whether there was a difference 
in recommendation for resection if the malignant polyp was lo-
cated in the rectum and the only feasible option for rectal resec-
tion was abdominoperineal resection (APR) with no option to 
avoid a permanent end-colostomy. The median risk of residual or 
lymphatic disease from a malignant polyp that would prompt a 
surgeon to recommend APR was 10% (range, 0%–100%). There 
was again no statistically significant difference between fellows 

(mean risk, 23.5%) and consultants (mean risk, 14.6%; P= 0.11). 
There was a significant difference in the mean risk of residual 

disease or lymphatic disease between colonic polyps (6.39%) and 
rectal polyps requiring APR (15.54%) that surgeons felt comfort-
able recommending resection (P < 0.001). Figs. 2 and 3 demon-
strate the frequency at which surgeons requested specific investi-
gations after diagnosis for colonic (Fig. 2) and rectal malignant 
polyps (Fig. 3) to assist in further management recommendations. 
Other commonly described additional investigations for both co-
lonic and rectal polyps were positron-emission tomography and 
the blood carcinoembryonic antigen level. Commonly used addi-
tional resources to assist in clinical decision-making for malignant 
polyps were expert pathologists (15.5%) and online risk calcula-
tors for early colorectal cancers (9.3%).  

Table 1. Five hypothetical malignant polyps used in the study questionnaire
Characteristic Polyp 1 Polyp 2 Polyp 3 Polyp 4 Polyp 5
Tumor type Adenocarcinoma Adenocarcinoma Adenocarcinoma Adenocarcinoma Adenocarcinoma
Differentiation Low grade  

(well-differentiated)
Low grade (moderately 

differentiated)
High grade (poorly  

differentiated)
Low grade (moderately 

differentiated)
Low grade (moderately 

differentiated)
Presence of poorly  

differentiated areas
None None Present None None

Adjacent adenoma type TVA SSL TA TA SSL
Depth of invasion (mm) 0.5 1.2 3.5 1.5 0.5
Haggitt level 1 4 (Sessile polyp) 4 3 2
Kikuchi level NA SM2 NA NA NA
Width of invasive  

component (mm)
1.5 3.0 3.0 3.0 2.0

Lymphovascular inva-
sion

Absent Absent Present Absent Present

Tumor budding None None Intermediate grade None None
Closest margin clear-

ance (mm)
2.5 1.2 2.0 1.5 2.2

Mismatch repair im-
munohistochemistry

Retained (normal) Retained (normal) Retained (normal) Retained (normal) Loss of MLH1/PMS2 
staining, retained 
MSH2/6

TVA, tubulovillous adenoma; SSL, sessile serrated lesion; TA, tubular adenoma; NA, not applicable.

Table 2. Demographics of responding surgeons
Demographic Overall (n= 115) Colorectal fellow (n= 11) Colorectal consultant (n= 104)
Age (yr) 49.42 41.91 50.22
Sex
 Male 95 (82.61) 9 (81.82) 86 (82.69)
 Female 18 (15.65) 2 (18.18) 16 (15.38)
 Nonbinary or prefer not to say 2 (1.74) 0 (0) 2 (1.92)
Mean years of consultant practice - - 13.43 (0–37)
Practice location
 Metropolitan 102 (88.70) 11 (100) 91 (87.50)
 Regional 13 (11.30) 0 (0) 13 (12.50)
Values are presented as number only, number (%), or mean (range).
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Table 3. Estimated risk of residual or lymphatic disease compared to the 
risk estimated from ACPGBI guidelines

Type ACPGBI 
estimated risk (%)

Mean surgeon-
estimated risk (%) 95% CI (%)

Polyp 1 < 3 2.47 1.93–3.01
Polyp 2 8–15 8.76 7.55–9.96
Polyp 3 >  20 18.61 16.52–20.71
Polyp 4 < 5 6.09 5.06–7.13
Polyp 5 5–10 7.67 6.28–9.06
ACPGBI, Association of Coloproctology of Great Britain and Ireland; CI, 
confidence interval.

Fig. 3. Investigations ordered for rectal malignant polyps. CT, computed 
tomography; CAP, chest abdomen and pelvis; CXR, chest x-ray; MRI, 
magnetic resonance imaging; US, ultrasound.
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Fig. 2. Investigations ordered for colonic malignant polyps. CT, computed 
tomography; CAP, chest abdomen and pelvis; CXR, chest x-ray; MRI, 
magnetic resonance imaging; US, ultrasound.
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Fig. 1. Geographic distribution of questionnaire respondents.
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Risk assessment of malignant polyps  
Table 1 details 5 hypothetical malignant polyps that surgeons 
were asked to assess for the risk of residual or lymphatic disease. 
Table 3 illustrates the mean estimated risk of residual disease or 
lymphatic disease posed by a variety of malignant polyps in both 
the colon and rectum, compared to the risk as estimated by the 
ACPGBI malignant polyp guidelines. There was high concor-
dance between the surgeons’ estimated risk and the ACPGBI es-
timation of risk, with 4 of the 5 ACPGBI risk calculations lying 
within the 95% confidence interval of the surgeons’ responses. 
Lastly, surgeons were questioned whether an online risk calcula-
tor would be of use to clinical practice. Of those surgeons sur-
veyed, 96.6% stated that they would use an online risk calculator 
to help guide the estimation of risk posed by malignant polyps 
and thus assist in clinical decision-making. 

DISCUSSION 

Malignant polyps pose a treatment dilemma for both clinicians 
and patients. Should patients proceed to colorectal resection, with 
the associated risks of surgery and also long-term functional 
changes [8–10]? Or can patients be safely managed with polypec-
tomy alone, with some form of regular surveillance? Complicating 
this decision is the observation that surveillance modalities show 
poor sensitivity for detecting disease recurrence, especially in 
draining lymph nodes [11]. 

Management decisions contrary to the recommendations of the 
ACPGBI guidelines have been reported. The ACPGBI guidelines 
state that those polyps rated as either low or very low risk of resid-
ual or lymphatic disease should undergo surveillance only. Pa-
tients who have malignant polyps with a high or very high risk of 
residual or lymphatic disease are recommended to proceed to col-
orectal resection [3] if they are fit enough. 

In a population-wide analysis of the management of malignant 
polyps in Queensland, Australia, 31.55% of very-low-risk or low-
risk polyps proceeded to colorectal resection [1], against ACPGBI 
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guidelines. Amongst the low-risk and very-low-risk group for re-
sidual or lymphatic disease, patients who were younger or had 
right-sided colonic malignant polyps, were more likely to proceed 
to resection. 

Furthermore, 36.69% of patients with high-risk or very-
highrisk malignant polyps did not proceed to colorectal resection 
against the recommendations of the ACPGBI guidelines [1]. Not 
unexpectedly, those patients who did not proceed to resection 
amongst this group were more likely to be older, be managed in a 
public hospital, have left sided colonic polyps, and had retained 
mismatch repair status on immunohistochemical staining [1]. 

When surgeons were questioned on what risk of residual or 
lymphatic disease for which they would recommend an otherwise 
healthy patient proceed to a colonic resection, the mean response 
was 5%. However, if the malignant polyp was located in the rec-
tum, and the only possible method of resection was via APR with 
an end-colostomy, the mean risk at which surgeons would recom-
mend resection doubled to 10%. It is also interesting to note that 
the converse perception of risk means that surgeons are willing to 
accept that 90% of patients undergoing APR with end-colostomy 
would obtain no oncological advantage from the procedure. 

This is the first known reported assessment of the perceptions 
of risk posed by malignant polyps in the literature. Specifically, 
this study aimed to assess whether surgeons’ estimation of risk of 
malignant polyps was congruent with the estimation of risk in 
published guidelines (ACPGBI). Table 3 clearly demonstrates that 
the mean estimation of risk for the 5 hypothetical malignant pol-
yps was congruent with the estimation of risk from the ACPGBI. 

Only polyp 4 had an ACPGBI risk calculation lying outside of 
the 95% confidence interval of the mean estimation of risk pro-
vided by surgeons. There may be several reasons for this. The 
ACPGBI guidelines would consider polyp 4 a low-risk polyp, with 
only 1 adverse feature−a resection margin of 1.5 mm. However, 
this polyp had several features of borderline significance−namely , 
moderate differentiation [12], a depth of invasion > 1 mm [13] 
and a 3 mm width of invasion [14]. Whilst these factors do not 
score adversely on the ACPGBI guidelines, they have been previ-
ously reported to increase the risk of residual or lymphatic dis-
ease, which might explain why surgeons overestimated the risk of 
this polyp. Overall, surgeons demonstrated that they were able to 
accurately assess the risk of malignant polyps relative to each oth-
er, with an increasing mean risk of residual or lymphatic disease 
being estimated for each category of risk defined by the ACPGBI 
guidelines. 

These findings illustrate that the differences between recom-
mended malignant polyp management as per the ACPGBI guide-
lines and the actual management seen in a population-wide anal-

ysis may not be due to surgeons’ inability to estimate the risk 
posed by malignant polyps; instead, patient preferences may affect 
the unexpected treatment choices seen in previous analyses. 

The ACPGBI guidelines contain several pathological factors 
for estimating the risk of residual or lymphatic disease: resection 
margin, Haggitt or Kikuchi level, tumor differentiation, tumor 
budding, and lymphovascular invasion [3]. However, since the 
publication of the ACPGBI guidelines in 2013, several pathologi-
cal factors are now considered to contribute to an increased risk 
of either residual disease or lymphatic disease, but are not incor-
porated in these guidelines. In 2004, Ueno et al. [15] reported 
that width of invasion predicted an increased risk of lymphatic 
disease from malignant polyps; however, this parameter was not 
incorporated into the ACPGBI guidelines. The Haggitt and Ki-
kuchi levels are increasingly being replaced with a more stan-
dardized direct measure of invasion [16], but this direct measure-
ment of invasion is likewise not included in the ACPGBI guide-
lines. Additionally, the ACPGBI guidelines do not reflect the up-
dated definitions of budding from the International Tumour 
Budding Consensus Conference in 2016 [17]. Lastly, whilst mis-
match repair status has not been implicated in altering the risk of 
residual or lymphatic disease, when combined with BRAF test-
ing, mismatch repair status may influence the risk of recurrent 
disease and thus has implications for management decisions [18, 
19]. All of these pathological factors were provided to the sur-
geons in the hypothetical synoptic malignant polyp reports, and 
it is interesting to note that they did not significantly change the 
perception of risk from the described risks from the ACPGBI in 
4 of the 5 hypothetical polyps. 

The use of online risk calculators for a variety of surgical pa-
thologies has already been demonstrated, including for colorectal 
cancers [20, 21]. Online risk calculators have the benefit of easy 
access, and ideally can be accessed using smart devices available 
in day-to-day clinical practice. Whilst online risk calculators do 
not replace clinical patient assessment, they can easily help to con-
vey risk to patients and thus assist in the clinical decisionmaking. 
In the questionnaire, 9.3% of surgeons reported using some form 
of online risk calculator to assist in the estimation of risk from 
malignant polyps, such as one for T1 pedunculated polypoid col-
orectal cancers [22]. However, there currently is no validated on-
line risk calculator for estimating risk for patients diagnosed with 
malignant polyps. It is, therefore, not surprising to see that 96.6% 
of surgeons responded that a reliable, online risk calculator for 
malignant polyps would be of use to their clinical practice. De-
spite the use of the ACPGBI algorithm in clinical practice, a re-
cent analysis of malignant polyps demonstrated that patients un-
dergoing colorectal resection had improved survival over those 
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who underwent polypectomy alone, even amongst the low-risk 
and very-low-risk polyp groups [23]. Thus, the future develop-
ment of guidelines, nomograms, or online calculators for malig-
nant polyps should also incorporate the impacts on survival, and 
not just residual or lymphatic disease. 

There were several limitations to this study. In Australia and 
New Zealand, colorectal surgery is performed by both colorectal 
surgeons and general surgeons. This questionnaire was only dis-
tributed to subspecialist colorectal surgeons who were members 
of the CSSANZ. These surgeons may be more cognizant of the 
pathological factors increasing the risk of residual or lymphatic 
disease, and may not be truly representative of the overall cohort 
of surgeons performing colorectal surgery in Australia or New 
Zealand. Additionally, the questionnaire response rate was 34.8%, 
and those responding to the questionnaire may also feel more 
comfortable in their knowledge regarding malignant polyps and 
be more willing to complete all aspects of the questionnaire. Fi-
nally, the responders may not have followed the directions of only 
consulting the clinical resources they use in daily practice to an-
swer the questions. This issue may have affected the congruency 
between the questionnaire responses and risk information provid-
ed to patients in routine clinical practice. 

In conclusion, this is the first published questionnaire on sur-
geons’ perceptions of risk for patients diagnosed with malignant 
polyps. Colorectal surgeons’ estimation of risk for a variety of 
malignant polyps was largely congruent with that of the pub-
lished ACPGBI guidelines. Despite this congruency between 
guidelines and the individual surgeons’ assessment of risk, 96.6% 
of surgeons felt that an online risk calculator would facilitate im-
proved patient care. 
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