UCSF

UC San Francisco Previously Published Works

Title
Imaging of Anal Squamous Cell Carcinoma: Survey Results and Expert Opinion from the
Rectal and Anal Cancer Disease-Focused Panel of the Society of Abdominal Radiology.

Permalink
https://escholarship.org/uc/item/3s4371j5)

Journal
Abdominal Radiology, 48(9)

Authors

Golia Pernicka, Jennifer
Rauch, Gaiane
Gangai, Natalie

Publication Date
2023-09-01

DOI
10.1007/s00261-023-03863-8

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/3s4371j5
https://escholarship.org/uc/item/3s4371j5#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Abdom Radiol (NY). Author manuscript; available in PMC 2024 March 12.

Published in final edited form as:
Abdom Radiol (NY). 2023 September ; 48(9): 3022-3032. doi:10.1007/s00261-023-03863-8.

-, HHS Public Access
«

Imaging of Anal Squamous Cell Carcinoma: Survey Results
and Expert Opinion from the Rectal and Anal Cancer Disease-
Focused Panel of the Society of the Abdominal Radiology

Jennifer S. Golia Pernicka, MD?, Gaiane M. Rauch, MD PhD?, Natalie Gangai, MS?, David
D.B. Bates, MD!, Randy Ernst, MD2, Thomas A. Hope, MD3, Natally Horvat, MD PhD?,
Shannon P. Sheedy, MD#, Marc J. Gollub, MD?

1Department of Radiology, Memorial Sloan Kettering Cancer Center, New York, NY, 10065,
United States

2Department of Radiology, University of Texas MD Anderson Cancer Center, Houston, TX, United
States

SDepartments of Radiology and Biomedical Imaging and Pharmaceutical Chemistry, University of
California San Francisco, San Francisco, CA, United States

“Department of Radiology, Mayo Clinic, Rochester, MN, United States

Abstract

The role and method of image-based staging of anal cancer has evolved with the rapid
development of newer imaging modalities and the need to address the rising incidence of this

rare cancer. In 2014, the European Society of Medical Oncology mandated pelvic magnetic
resonance imaging (MRI) for anal cancer and subsequently other societies such as the National
Comprehensive Cancer Network followed suit with similar recommendations. Nevertheless, great
variability exists from center to center and even within individual centers. Notably, this is in

stark contrast to the imaging of the anatomically nearby rectal cancer. As participating team
members for this malignancy, we embarked on a comprehensive literature review of anal cancer
imaging to understand the relative merits of these new technologies which developed after
computed tomography (CT), e.g., MRI and positron emission tomography / computed tomography
(PET/CT). The results of this literature review helped to inform our next stage: questionnaire
development regarding the imaging of anal cancer. Next, we distributed the questionnaire to
members of the Society of Abdominal Radiology (SAR) Rectal and Anal Disease-Focused

Panel (DFP), a group of abdominal radiologists with special interest, experience, and expertise

in rectal and anal cancer, to provide expert radiologist opinion on the appropriate anal cancer
imaging strategy. In our expert opinion survey, experts advocated the use of MRI in general (65%
overall and 91-100% for primary staging clinical scenarios) and acknowledged the superiority of
PET/CT for nodal assessment (52-56% agreement for using PET/CT in primary staging clinical
scenarios compared to 30% for using MRI). We therefore support the use of MRI and PET and
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suggest further exploration of PET/MRI as an optimal combined evaluation. Our questionnaire
responses emphasized the heterogeneity in imaging practice as performed at numerous academic
cancer centers across the United States and underscore the need for further reconciliation and
establishment of best imaging practice guidelines for optimized patient care in anal cancer.

Keywords

anal squamous cell carcinoma; anal cancer; magnetic resonance imaging; positron emission
tomography / computed tomography; computed tomography; expert opinion

Introduction

Squamous cell carcinoma of the anus, also known as anal cancer, is a rare tumor
representing 0.3% of new cancer cases worldwide, [1, 2], and has undergone a disturbing
increase in incidence rate of about 2% per year over the past decade [2]. Important
diagnostic and treatment-related differences exist between anal and rectal cancer despite
their anatomic proximity. Rectal cancer requires magnetic resonance imaging (MRI) for
staging and surgical planning. In contrast, anal cancer evolved from being treated primarily
with surgery like rectal cancer into a predominantly non-surgical disease. This remarkable
medical advance grew out of the landmark Nigro study in 1974 which achieved pathologic
complete response rates of 75%-90% for anal cancer when treated with combined
chemotherapy and radiation therapy followed by surgery [3].

Standard imaging for anal cancer staging initially consisted of endoanal ultrasound [4, 5]
and computed tomography (CT), but In 2014, the European Society of Medical Oncology
(ESMO) guidelines proposed pelvic MRI as mandatory, citing a need for the superior
soft-tissue resolution provided by MRI [6]. Subsequently, many other societies followed
suit in recommending pelvic MRI for anal cancer staging, including the Association of
Coloproctology of Great Britain and Ireland, the American Society of Colorectal Surgeons
in 2018, and the National Comprehensive Cancer Network (NCCN) in 2022 [7-11].

Although advances in imaging technology represent one of the most impactful medical
discoveries in the past century and are credited with positively altering the management

of patients, they may also increase cost and the risk of false positives which results

in their decreased specificity and lower positive predictive value [12]. To wit, a recent

anal cancer systematic review explored anecdotal observations by seasoned clinicians of
increases in nodal stage and revealed [12] a documented nodal stage migration in anal
cancer Surveillance, Epidemiology, and End Results (SEER) data over several decades. The
authors reported that while there was a 7% increase in lymph node positivity every ten years
over the last three decades, there was no concomitant change in survival. Indeed, groups

of patients both with positive and negative lymph nodes showed an improved five-year
survival rate. The authors therefore posited that advanced imaging may be one factor for
staging misclassification and subsequent reduced prognostic discrimination. Admittedly,
this hypothesis is hard to prove in this primarily non-surgical disease since pathologic
proof of lymph node positivity is rarely available. However, new awareness of this stage-
migration phenomenon (termed “Will Rogers Phenomenon”) [12] prompted our group of
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interested oncologic imagers, to explore the relative merits of MRI and positron emission
tomography/computed tomography (PET/CT), especially as applied to nodal evaluation. We
hypothesized that; perhaps a patient could be staged with only one of these modalities in the
majority of cases. Moreover, unlike for rectal cancer, the available guidelines for anal cancer
imaging are variable and often contradictory to one another, with some mandating pelvic
MRI and others accepting CT or PET/CT as alternatives.

Thus, the goal of this literature review-based, questionnaire-informed expert opinion was

to survey North American specialty academic radiologists with expertise in anal cancer
imaging from recognized centers of medical excellence to propose the most appropriate anal
cancer imaging strategy and bring the most relevant issues to the forefront as a first step for
further discussion and collaborative investigation, particularly among treating oncologists.

To derive a baseline consensus expert opinion, the process we undertook was as follows:

Step 1 Literature search—A literature search was performed by a medical librarian at
Memorial Sloan Kettering Cancer Center under the direction of the lead (MJG) and co-lead
(JSGP) of the committee for literature review (details below). The medical librarian searched
the PubMed database for relevant studies in the literature using structured methodology
previously established by the MSK Evidenced-based Cancer Imaging Program whose role is
to develop and implement standards for the use of advanced imaging. An elaborate list of
Medical Subject Headings (MeSH) terms related to anal cancer imaging was used for the
search, resulting in a total of 715 papers. See Online Resource 1 for the Evidentiary Review
and list of MeSH terms.

Step 2 Literature review committee—The committee for literature review comprised
members of the anal cancer sub-committee of the Society of Abdominal Radiology (SAR)
Rectal and Anal Cancer Disease-Focused Panel who expressed interest in this project (MJG,
JSGP, GMR, DDBB, RE, SPS, NH).

Step 3 Literature review screening form—An online screening form was developed
for the purpose of the literature review and was agreed upon by the committee. See Online
Resource 2 for the online screening form.

Step 4 Summarize literature review—The total number of final papers were divided
evenly among members to read and summarize, the summary of which was filled out on the
screening form.

Step 5 Online questionnaire—The committee for literature review developed an
online questionnaire in the web-based Research Electronic Data Capture (REDCap)
application (Vanderbilt University, TN). The starting point was a questionnaire template
borrowed with permission and modified from the European Society of Gastrointestinal and

Abdom Radiol (NY). Author manuscript; available in PMC 2024 March 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pernicka et al. Page 4

Abdominal Radiology (ESGAR) Rectal Cancer Guidelines [13] questionnaire available to
one of the authors (MJG), a former member of that expert panel.

Step 6 Determine the expertise needed among the panel of questionnaire
responders—An email invitation was sent to all 42 members of the SAR Rectal and Anal
Cancer Disease-Focused Panel on July 2, 2021, to assess expertise. The questions assessing
expertise pertained to the volume of anal cancer cases read weekly, regular involvement

in Colorectal Multidisciplinary Team meetings, service on various committees at the
hospital/community/city/state/national/international level, and the number of published peer-
reviewed articles on imaging and anal cancer.

Step 7 Online questionnaire distribution—The questionnaire was emailed to these
22 members on November 9, 2021. In addition to these 22 members who were all
radiologists, the questionnaire was also emailed to five nuclear medicine physicians from
members’ collaborating institutions.

Step 8 Analyze the questionnaire results—Frequencies were used to assess
categorical variables. Means and standard deviations were calculated to assess continuous
variables. All analyses were conducted in SPSS version 26 (IBM, Armonk, NY).

RESULTS

1.

Literature Search

Among 715 papers, the lead and co-lead of the committee for literature review subsequently
deemed 154 papers to be relevant to imaging and anal cancer. See Online Resource 3 for the
list of 154 papers.

Literature Review Committee
The authors (MJG, JSGP, GMR, DDBB, RE, SPS, NH) formed this committee.

Screening Form Development for Literature Review

The selected 154 papers were divided among the members of the committee who read and
provided a synopsis of each article assigned to them using this screening form.

Literature Review by Committee

Of the 154 papers divided among the members of the committee for literature review, 45
were deemed not relevant to anal cancer imaging. Thus, the final database from which

we drew conclusions for our baseline expert opinion included 109 papers from 1990

to 2020, which consisted of 47 retrospective studies, 21 prospective studies including 5
prospective trials (mean number of patients = 41; range, 11-115 patients), 25 review papers,
10 guideline papers, 3 meta-analyses, and 3 expert reviews. See Figure 1 for the flow of
inclusion of papers. Of the 109 final papers, eight papers were determined to be of the
highest quality for evidence regarding the use of imaging in anal cancer based on the
committee members’ general knowledge of levels of evidence strata. These eight papers
were subsequently formally graded by the medical librarian using the Oxford Centre for
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Evidence-Based Medicine’s levels of evidence [14], resulting in one level-1 paper, six
level-4 papers, and one level-5 paper.

Highlights from this literature review are presented below:

1. Level 1 evidence:

A meta-analysis [15] showed that PET/CT is highly specific for

the detection of locoregional nodal involvement (patient-level pooled
specificity = 90%; 95% CI: 86%-93%), with some loss of specificity in
the inguinal nodes. However, the sensitivity of PET/CT was low, which
could be due to the peri-rectal nodes being over-shadowed by intense
FDG uptake of the primary mass (patient-level pooled sensitivity =
56%; 95% CI: 45%—-67%). As such, the authors suggested the need for
MRI to detect small nodes missed by PET/CT.

2. Level 4/5 evidence:

According to one meta-analysis, PET/CT scanning may detect distant
metastases not noted on CT or MRI in approximately 2%-5% cases. In
addition, PET/CT upstaged 5%—-38% of patients and downstaged 8%-—
27% of patients compared to conventional imaging, leading to changes
in management in 13%-60% of patients [16].

In the clinical practice guidelines jointly authored by ESMO, the
European Society of Surgical Oncology (ESSO), and the European
Society of Radiotherapy and Oncology (ESTRO), the authors note that
for T-categorization, CT has poor soft-tissue contrast and is inadequate.
On the other hand, pelvic MRI provides better soft tissue contrast
resolution of the anal canal and has been incorporated since 2010 [6].

Nodal assessment is limited with MRI; it is improved with PET/CT
(sensitivity of 93% and specificity of 76% vs. MRI 89% and 62%)
[17-23].

PET/CT is also useful for the assessment of metabolic tumor activity,
allowing for prognostication and the delineation of radiation target
volumes [24, 25].

Post-treatment imaging is not standardized, and clinical complete
response remains determined by traditional clinical assessment [26].
However, for incomplete responders, MRI of the pelvis for surgical
planning and PET/CT to exclude distant metastases are recommended.

In summary, the literature review revealed that diagnostic imaging for anal cancer strongly
favors PET/CT for nodal staging; however, clear evidence to support MRI for either
staging of the primary tumor or lymph nodes is lacking, despite the leanings of multiple
society recommendations. The difference seen between the literature and clinical practice
regarding the imaging of anal cancer set the stage for the development of an online
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questionnaire distributed among our expert radiology colleagues in an attempt to reconcile
this discrepancy.

5. Questionnaire Development

See Online Resource 4 for the questionnaire.

6. Determination of Expertise and Panel Selection, and Online Distribution of
Questionnaire

A total of 22/42 (52.4%) members responded yes to the questionnaire, with specific details
of expertise in Table 1.

7. Distribute Questionnaire:

Of the 27 experts who were emailed the questionnaire, 23 filled out the online questionnaire.
See Table 1 for the characteristics of respondents and see Figure 2 for a map of their
respective geographic locations across the United States.

8. Analysis of Questionnaire Results:

Imaging Modalities for Locoregional Staging of Anal Cancer—The respondents
ranked MRI as their first-choice modality for T categorization, both for primary (baseline)
staging including overall locoregional nodal staging, estimation of size, and evaluation of
palpably large T3 and T4 tumors (91%-100% agreement), and for follow-up assessment
including restaging, final response assessment after 6—12 months, and evaluation of
suspected recurrence (52%-60% agreement). While high levels of agreement were not
reached for N categorization, PET/CT was the majority first-choice modality for baseline
N categorization in both the HIVV- and HIV+ populations (52%-56% agreement) as well
as in the follow-up post-CRT setting (69% agreement). Detailed results of the questionnaire
pertaining to the choice of imaging modalities for locoregional staging of anal cancer is
given in Table 2.

MRI Acquisition, Interpretation, and Reporting—Regarding MRI acquisition, there
was a high level of agreement on = 1.5 T as the required field strength (100% agreement)
and the use of an external surface coil (95% agreement). Of the various MRI sequences

to be performed, the majority rated that obtaining multiplanar 2D T2-weighted (T2W)
sequences and diffusion-weighted imaging (DWI) sequences would be very helpful or
extremely helpful (T2W: 86-90% agreement; DWI: 95% agreement). When asked about the
optimal slice thickness on T2W, all agreed on a slice thickness of < 4 mm (100% agreement)
although there was also a high level of agreement on a slice thickness of <3 mm (91%
agreement).

Regarding the criteria for MRI interpretation, there was a high level of agreement for using
lymph node morphology including border characteristics, signal heterogeneity, and shape
to determine nodal involvement (95%-100% agreement). Responders also agreed on a size
threshold > 10 mm for the external iliac nodes (78% agreement) and a size threshold >

10 mm for the inguinal nodes (83% agreement) to determine nodal involvement. On the

Abdom Radiol (NY). Author manuscript; available in PMC 2024 March 12.
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other hand, there was no agreed-upon size threshold for the mesorectal, internal iliac, and
obturator nodes.

Regarding MRI reporting, the respondents agreed that mandatory elements to include

on both baseline and restaging radiology reports are tumor length (100% agreement),

T category (100% agreement for baseline and 57% agreement for restaging), any organ
invasion (86%-95% agreement), presence of a fistula (86%—-95% agreement), and N
category (100% agreement for baseline and 71% for restaging). The presence of residual
tumor and fibrosis was a recommended element on restaging radiology reports (95%-100%
agreement).

Full results pertaining to MRI technique, imaging interpretation criteria, and reporting are
highlighted in Table 3.

Discussion

We crafted and administered an online questionnaire surveying the opinion of radiologists
specialized in abdominal/gastrointestinal imaging and of nuclear medicine physicians, to
establish expert opinion regarding the optimal imaging of anal cancer. MRI was the
preferred modality overall for the evaluation of the primary tumor and locoregional N
categorization at all timepoints including: baseline, immediate restaging post CRT, response
assessment 6—12 months post CRT, and at times of suspected recurrence. On the other

hand, PET/CT was favored specifically for N categorization in the baseline setting in

both the HIV- and HIV+ populations, as well as in the post-CRT setting. Our online
questionnaire also revealed consensus with regards to MRI acquisition, interpretation
criteria, and reporting in the imaging of anal cancer, which we propose for widespread
adoption to promote standardization, similar to what has been done for rectal cancer through
various society guidelines and white paper publications [13, 27].

MRI might have evolved to be the preferred choice for the imaging of anal cancer among
radiologists by virtue of increasing availability and superior soft tissue resolution of the
primary tumor. Momentum was probably gained after the United Kingdom made pelvic
MRI mandatory for rectal cancer evaluation (and is universally covered by the National
Health Service) as promulgated by ESMO in 2010. The ESMO guidelines were ostensibly
based on three retrospective descriptive series totaling 77 patients [28-30] and possibly
informal extrapolation from the beneficial contributions of pelvic MRI being experienced in
rectal cancer. A review comparing the discrepancies between NCCN and ESMO guidelines
states that while the recommendations for the treatment of anal cancer in both guidelines
stem from high-level evidence, the recommendations for staging and surveillance are “based
on little to no evidence” [31].

While many societies mandate pelvic MRI as the first choice for the imaging of anal
cancer (with the joint ESMO-ESSO-ESTRO guidelines [6] as a notable example), other
societies worldwide have not followed suit, perhaps due to local practice patterns but also
due to the lack of robust scientific evidence for the use of MRI over CT or PET/CT. For
example, NCCN guidelines suggest a workup including “pelvic CT or MRI” [11]. While

Abdom Radiol (NY). Author manuscript; available in PMC 2024 March 12.
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studies have shown that MRI is useful for the evaluation of the primary tumor and of

the locoregional nodes [29], assessment of response [32], and prediction of recurrence and
outcomes following CRT [33], as well as that DWI is useful as a prognostic biomarker [34],
there is a lack of studies directly comparing the imaging modalities.

The only study involving a direct comparison of imaging modalities for the imaging of

anal cancer was a retrospective study involving 54 patients who underwent both PET/CT
and MRI [24]. This study revealed that additional data from PET/CT led to changes in
management in 13/54 (24%) patients. Of the 13 patients who had a change in management,
in 10 patients, 15 additional suspicious inguinal and external iliac nodes were detected,
increasing N categorization; in 2 patients, three inguinal nodes had no tracer uptake but were
felt to be suspicious at MRI, decreasing the N category; and in 1 patient, liver metastasis
detection (due to full body imaging compared with MRI presumably), increasing the M
category. When the authors evaluated discordant PET/CT and MRI findings, they found that
13/54 (24%) patients had “missing or discrepant” data on PET/CT compared with MRI. Of
these 13 patients, in 7 patients, perirectal nodes were missed due to small size (less than 6
mm) but were adjacent to the primary tumor (an area already encompassed in the radiation
field), decreasing the N category; in 6 patients, the T category changed due to different

size estimations (2 larger and 2 smaller at PET); and in 2 patients, PET was unable to

detect organ invasion (T4), albeit this did not change radiation dose. Ultimately, based on
histopathology and clinical follow up, it was determined that in 7/54 patients (13%), these
discrepancies favored PET as more accurate, and in 6/54 (11.2%) patients, MRI was favored
to be more accurate. The numbers were too small to make any conclusions on changes in
treatment. Another study compared the impact of different MRI sequences (i.e., T2W vs.
DWI) on T categorization [35] but did not compare different modalities.

Since there is a dearth of studies directly comparing imaging modalities—due to the lack

of a pathologic reference standard in anal cancer; a disease primarily treated with definitive
chemoradiation—our efforts aimed at establishing expert opinion drawing consensus from
imaging experts across the United States based on their subspecialty experience. Expert
opinion in no way can replace the rigor of scientific study and we recognize the strong need
for studies directly comparing the relative efficacy of MRI and PET/CT as well as their
cost-effectiveness. While expert opinion and consensus papers have been published in rectal
cancer and other tumors [13, 27], we believe ours is the first of its kind in anal cancer.

Pending high level evidence, what might the next steps be in sorting out these issues
pertaining to the imaging of anal cancer? Why not perform PET/CT and MRI in all?

While many tumors require multimodality imaging, we believe that an attempt at refinement
is warranted to avoid over-imaging, avoid misclassification of lymph nodes, promote a
standardized diagnostic approach, and to take into consideration unnecessary costs of
advanced imaging if it is indeed superfluous. This survey and expert opinion represent a
first step and indicate that more work needs to be done and that the optimal imaging protocol
for anal cancer is yet to be determined. As an example, one could contemplate that a routine
CT scan showing suspicious pelvic lymph nodes might triage a patient towards PET/CT in
lieu of MRI, whereas one showing a bulky primary tumor invading the vagina might triage a
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patient towards MRI in lieu of PET/CT, rather than reflexively obtaining all imaging in both
cases.

In our expert opinion survey, experts advocated the use of MRI in general but acknowledged
the superiority of PET/CT for nodal assessment, falling in line with the literature indicating
that PET/CT is superior for nodal status. We hope that this exploration as well as further
research by other groups will spur more interest and greater discussion in the medical
community as to the optimal imaging strategy for anal cancer. Furthermore, concerning

the topic of imaging modalities for treatment planning, which was not formally surveyed
here, more data are needed to determine which simulation (treatment planning) modality
will prove most efficacious and result in the least collateral organ damage, highest overall
survival, and lowest long-term morbidity. Lastly, with the increased availability of PET/MRI
in the future, it may prove to be the ideal modality for staging, restaging, and radiation
planning of anal cancer across a majority of clinical scenarios; however, more studies are
needed to assess the added value of PET/MRI over PET/CT, including those that would
investigate their cost-effectiveness.

The limitations of our questionnaire largely stem from bias, similar to other questionnaire-
type research. Sampling bias may have occurred in that we did not reach as many

nuclear medicine physicians who are experts in reading PET/CT as we did diagnostic
radiologists. Thus, we may have had under-represented expertise in PET/CT. Nevertheless,
most of the diagnostic radiologists who responded to the questionnaire also have had some
training in PET and actively present and discuss all imaging modalities including PET at
dedicated multidisciplinary meetings. Additional bias may exist in the form of questionnaire
bias, namely question design, questionnaire design (i.e., too lengthy), and the method of
administration (i.e., online via REDcap).

Conclusion

While our investigation shows some consensus on several aspects of the imaging of anal
cancer among imaging experts, there was also a lack of substantial agreement across
multiple other aspects, speaking to the dearth of information available for us to make
informed decisions and recommendations regarding the best and/or most accurate imaging
strategy. We hope this expert opinion may serve to inform imaging recommendations
amongst caretakers involved in anal cancer treatment. Future studies must be performed
to support these initial recommendations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Initial list of papers on anal cancer and
imaging, n =715

Exclusion 1, n =561
First pass review done by JSGP and MJG:
, | exclusion if not anal squamous cell carcinoma
(i.e., rectal cancer), if not pertinent to imaging,
or duplicates.

Included papers for formal reading and review
by the anal cancer subcommittee,
n=154

Exclusion 2, n=45
Additional papers which were
not imaging related.

Final list, n = 109

Retrospective, n = 47 || Review, n = 25 || Prospective, n =21 || Guidelines, n =10 || Meta-analysis, n =3 || Expert Review, n=3

Fig. 1.
Inclusion of Papers for the Literature Review Concerning Imaging Modalities in Anal

Cancer.

Abdom Radiol (NY). Author manuscript; available in PMC 2024 March 12.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Pernicka et al. Page 14

Yo

©
0§

International
1

Fig. 2.
Map of the Geographic Location of the Anal Cancer Imaging Questionnaire Respondents
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Table 1.

Characteristics of Questionnaire Respondents (n = 23)

Characteristic Number
Type or radiologist
Diagnostic radiologist (MRI, CT) 20 (87%)
Nuclear medicine radiologist (PET/CT) 2 (9%)
Both (MRI, CT, PET/CT) 1 (4%)
Dedicated abdominal radiologist
Yes 22 (96%)
No 1 (4%)
Participate in colorectal multidisciplinary team meetings
Yes 23 (100%)
No 0 (0%)
Participate on a committee (hospital, community, city/state, national, international) related to anal cancer 4
Yes 15 (65%)
No 8 (35%)
Mean (standard deviation) number of anal cancer cases read per year on imaging
MRI 62 (48)
CT 32(24)
PET/CT 34 (20)
Mean number of papers ever published on anal cancer 1(1)

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography

Page 15

aFor example: American Joint Committee on Cancer (AJCC), Society of Abdominal Radiology, International Rare Cancers Initiative (IRCI),

Groupe de REcherche en Radiologie sur le CAncer du Rectum (GRERCAR)
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Table 2.

Imaging Modalities for Locoregional Staging of Anal Cancer

Statement Level of agreement Remarks

Primary staging (baseline staging including overall locoregional staging, estimation of size, and evaluation of palpably large T3 and T4 tumors):

First Choice Modality

Overall MRI 65%
T-staging MRI 91-100%
N-staging PET/CT or MRI | 52-56% (PET/CT) vs 30% (MRI) Similar results for HIV+ and HIVV- cases

Second Choice Modality

Overall PET/CT or CT 43% (PET/CT) vs 35% (CT)

T-staging CT or PET/CT 52-61% (CT) vs 35-48% (PET/CT) CT mainly preferred (61%) for T3-4 tumors

N-staging Undecided 44-52% MRI vs 26-30% CT vs 17-21% Similar results for HIV+ and HIV- cases
PET/CT

Follow-up (restaging, final response assessment after 6-12 months?, suspected recurrence)

First Choice Modality MRI 52%-60% Except for nodal restaging after CRT (69%
PET/CT)
Second Choice Modality | PET/CT 44%—-48% 39%-48% indicated PET/CT as first choice

Other modalities:

- EAUS is not routinely used at the participants” institutions (4%—-34% yes; 13%-39% no; 43%—69% do not know)

- Lymphoscintigraphy is not routinely used for lymph node assessment at the participants’ institutions (0%-13% yes; 30% no; 56%—-69% do not

know)

Abbreviations: CT, computed tomography; EAUS, endoanal ultrasound; MRI, magnetic resonance imaging; PET, positron emission tomography

a - - . . S
69% of participants indicated that response assessment after 6-12 months is routinely performed at their institution (17% were unsure)
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Table 3.

MRI Acquisition, Interpretation Criteria, and Reporting

Page 17

Statement

Level of agreement

Remarks

Hardware & patient preparation

Required field strength: >1.5T 100% No preference for 1.5T or
3.0T

Recommended coil type: External surface coil 95%

Patient preparation:

- Would include a spasmolytic agent 52% no

- Would include a preparatory enema 67% no

- Would recommend endorectal filling 95% no

Imaging sequences

Recommended:

- Multiplanar 2D T2W sequences (sagittal, coronal, transverse)

86%-90% very helpful or
extremely helpful

Recommended slice thickness < 4 mm

100%

91% recommend < 3 mm

Recommended sequence angulation (relative to tumor axis or anal canal)

57% yes

- Diffusion-weighted sequence

95% very helpful or extremely
helpful

Optional (in order of importance):

- Contrast-enhanced T1-weighted sequence

52% very helpful or extremely
helpful; 38% moderately
helpful; 10% slightly helpful

- Dynamic contrast-enhanced sequence

29% very helpful or extremely
helpful; 29% moderately
helpful; 33% slightly helpful

- Fat suppressed / STIR sequence

19% very helpful or extremely
helpful; 24% moderately
helpful; 33% slightly helpful

- Unenhanced T1-weighted sequence

19% moderately helpful; 67%
slightly helpful

First-choice imaging sequence(s) for the assessment of:

T-category (baseline) 2D T2wW 86%-91% No preference for sagittal,
coronal, or transverse

N-category (baseline) Transverse 2D T2W 81% 14% DWI

yT-category (restaging): yTO vs yT+ Transverse 2D T2W or DWI 48% DWI; 43% T2W

yN-category (restaging) Transverse 2D T2W 71% 24% DWI

Reporting checklist

Mandatory to include in baseline and restaging report:

Tumor length 100%

T category 100% Optional in restaging

setting (57%)

Organ invasion

86%-95%

N category

100%

Optional in restaging
setting (71%)

Presence of lateral N+ nodes

90%-95%
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Statement

Level of agreement

Remarks

Presence of inguinal N+ nodes

95%

Presence of residual tumor and fibrosis (note: restaging report only)

95%-100%

Presence of fistula

86%-90%

Optional to include in baseline and restaging report:

Circumferential location within bowel wall (lateral, anterior, posterior)

76%

Circumferential growth (from ... to ... 0’clock)

57%-62%

Number of suspicious lymph nodes

48%-67%

Baseline 48%; restaging
67%

Morphological pattern of tumor growth 43%—-48%
Criteria for image interpretation
Primary N staging — recommended criteria for N+
Size 86%
Size threshold for mesorectal nodes Undecided 44% > 5 mm; 39% > 7
mm; 17% > 10 mm
Size threshold for internal iliac / obturator nodes Undecided 17% >5 mm; 56% > 7

mm; 27% > 10 mm

Size threshold for external iliac nodes

> 10 mm (78%)

Size threshold for inguinal nodes

> 10 mm (83%)

Morphology (border characteristics, signal heterogeneity and shape)

95%-100%

Presence of necrosis 95%

(Optional: enhancement patterns) 52%

Restaging local tumor stage after CRT

Hypointense fibrotic residue (without iso-intense mass) is indicative of yTO 91%

Criteria for restaging of yN-category / diagnosing yNO after CRT

Size / reduction in size Undecided 19%-33% yes; 14%-24%
no; 48%-53% do not know

Normalization of morphology (sharp border, homogeneous signal, oval shape) | Undecided 14%-24% yes; 14%-24%

no; 48%-57% do not know

Abbreviations: CT, computed tomography; CRT, chemoradiation therapy; DWI, diffusion-weighted imaging; EAUS, endoanal ultrasound; MRI,
magnetic resonance imaging; PET, positron emission tomography; T2W, T2-weighted imaging
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