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1.0Disclaimer

The guidance presented on this web -site illustrates the consensus reached among the authors and collaborative
groups. This document provides guidance for IMRT treatment in anal cancer and therefore the interpretation, local
implementation and use , remains the responsibility of the treating clinician.
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APPENDIX: RT3 o o T =11 €3

3.0Primary Obijective & Scope

To summarise the planning and treatment of patients receiving IMRT for anal cancer.

4.0Background.

We present an evidence based, consensus, IMRT solution; incorporating the shorter confragtiasation, whichis currently standard of care in

the UK, for implementation within #1 UK and use within the next td anal cancerial (PLATQ)

Further dscussion on the background of these guidelines is offered in the editorial published in Clinical Ofigology

5.0Pre-Radiotherapy Investigations

= =4 -4 48 -4 4

History and clinical examination, PS, documeM sthtus

CT scan of chest / abdomen / pelvis

2 K2fS 02Re t9¢k/ ¢ AYy X¢H OdzY2dzZNE O62LIA2Y LT 0O

For nodes identified on PET/CT a MDT discussion is recommended to determin@edastshoulde included in the high dose volume.
Biopsy/FNA of any suspicious ingal nodes (optional).

All female patients should have a PV exam by the treating oncologist or be referred for gynaecological examination.

Indications for a defunctioning stoma:

1. Tumours infiltrating into the posterior vagina.
2. Patients with significanflaecal incontinence due to sphincter dysfunction, secondary to tumour infiltration.
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Patients with significant pain or minor incontinence and tumours at risk of mechanical obstruction can be managed coelyeorativth a
defunctioningcolostomy. This is at the discretion of the local clinicians with an awareness of the local reversal rate, in view off tthaté @dscribing
a poor reversal rate once a stoma has been forf&d

Due to the rarity of HIV and immunocompromised patients in this patient group, clinicians should decide managédri¥mnpositive patientsn a
case by case basis in collaboration with thiectious disease clinicians. Performance status, presenting CD4 coumgrbdlities, size and stage of
the tumour should be taken into account. If low viral load; on HAART (Highly Active Antriretroviral Therapy), CD4 >20@3cafid/ no other co
morbidities; standard CRT regime is indicated.

6.0 Therapeutic Schema
Dose prescriptioiil/T2 NO

1 Elective(PTV_Elec 40 Gy in 28# (1.43 Gy per #) in 5.5 weeks
1 Gross anal diseagPTV_Anal) 50.4 Gy in 28# (1.8 Gy per #) in 5.5 weeks

Dose prescription T3/4NO or Tang-8l
1 Elective (PTV_Elec) =40 Gy in 28# (1.43 Gy per #) in 5.5 weeks
1 Gross nodal diseas88cm(PTV_Nodes) = 50.4Gy in 28# (1.8Gy per #) in 5.5 weeks.
1 Gross nodal disease >3cm (PTV_Nodes) = 53.2Gy in 28# (1.9Gy peb #)aaks.
1 Gross anallisease (PTV_Anal) =53.2 Gy in 28# (1.9Gy per #) in 5.5 weeks

Concurrent Chemotherapy
Concurrent chemotherapy should be prescribed in all patients that are considered fit for standard treatment.
Acceptable regimens are:

1 Mitomycin12mg/m2 Day 1 with 5FU 1000mg/m2 day4 and day 282

1 Mitomycin 12mg/m2 day 1 with Capecitabine 825mg/m2 BD on days of XRT.

Dose reductions in fluoropyrimidines should be considered if patients are elderly or the renal function is impaired.
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Review o treatment

Patient must be reviewed weekly by a member of the multidisciplinary team.
The toxicity sheein Appendix Ishould be used to prospectively collect toxicity.

Category
Although Anal Cancer is Category 2 in RCR guidelines, due to the mudiftud¢éa describing a detriment to outcome with prolonged overall

treatment time[3-5], analcancer should be treated as Categdr.

7.0PreTreatment

Patient Simulation and Immaobilisation:

T
1

= =

= =4 -4 4 -4

Standard position: supine with immobilisation for popliteal fossa and feet.

Prior to pretreatment scan, the clinician will assess the diagnostic imaging and ascertain whether the tumour is adequately bolwsed by th
surrounding buttocks ie. 5mm of tissue surrounding Gffiere is not 5mm of tissue around whaeggestonsiderlying the patient on
tailored wax or sheet boluSuggest avoiding treating patients prone.

In inguinal nodes, bolus should only be used if there is visible skin infiltration.

The distal point of macroscopic disease or anal verge should be delineated veithicopaque marker prior to imaging, whichever is more
inferior.

Following excisiona radicopaque marker must be placed at the excision scar or anal verge.

All patients must be scanned with a comfortably full bladder (>250mls).

Strongly recommenthe use of IV contrast to aid delineation of pelvic vessels.

The use of oral contrast is at the discretion of the site but may aid in delineation of small bowel.

Once patient is scanned, tattoo and document as per local protocol
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8.0 Delineation

Local practice may be followed in relation to fusion of CT sim and MRI or PET imaging.

The primary GTV should be determined by the treating clinician using the planning CT, clinical data, MRI.

The nodal GTV should be determined by the treating clinicémguthe planning CT, clinical data, MRI and PET/CT.

We define skin involvement as visible changes to skin such as erythema, ulceration; if skin is normal visually, bui@nfpalpahickened
and /or oedematous it should considered as involved.

1 Pringples of microscopic disease extentthe vicinity of gross diseas€&here is no surgical data regarding the microscopic extent of anal
cancer tumours. One study investigating a small number of SCC skin recommends CTV 11 mnR2fonS@a<l4 mm for SCC > 2 cm [1].
We have therefore elected to use a 10n@TV to CTwargin forearly cancersvhile using 15mm folocally advanceg@rimary tumours.

= =4 -4 -4

9.0Volume Definitions

Good prognosi$1NO Tumours

In small, good prognosis tumodutsnay be appropriate to offer CRT to the primary tumour plus a margin rather than deliver elective nodal irradiation.
In these cases:

0 GTV_A= Includes the gross primary anal tumour volu®iR the site of the primary tumour and excision scar if resected.

o CTV_ASTV_A 10mm. Following thisnanually enlarge to ensure coverage of entire anal canal including outer border, from threaab
junction (approximately 4cm superiorly from anal verge identified by the ragegue marker) to the anal verge inding the internal and
external anal sphincters. Edit to excludene and muscle. (See Figureetjtto excludemuscle andone.

o0 PTV_Anus CTV_A +H0mm
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Figure 1. Example of a case with tumour extending
into lower rectum aiming to demonstratethe steps
to produce CTV_A

3. Tocreate GTV._AM 2. To createGTV + margin 1. TocreateCTV_A B

Draw the GTV_A using clinicg Enlarge the GTV_A by the Enlarge the GTV + margin to incorporate th

findings, planning CT, suggested margin (10mm for entire outer border of anal or rectal lumen

diagnostic MRI. early tumours, 15mm for locally around GTV, anal canal and anal verge
advanced). including internal and external sphincters.
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Early Timours
1 Early tumours include T1NO whigdquire prophylactic nodal irradiation due to poor prognostic factmr32NO tumours

For the delineation of the elective nodal regions, (CTV_E) there are also detaildaystegp directions in Appendix 1. Elective nodal areas should
include: bilaterdinguinal femoral, external iliac, internal iliac, obturators, -geeral lymph nodes. As regards mesorectal nodal group: if no gross
disease, either primary tumour or nodal disease, within the mesorectum, the lower 50mm of mesorectum is includedli t&eo@Gly.

[In the unusual event of primary disease involving the mesorectum or there is gross tumour infiltration, >5mm outsideatibrs, I@uborectalis
muscles, external anal sphincter or anal verge; into the ischiorectal fossa, clinically or arstiaigmaging please follow the guidance useddoally
advanced tumourselow]

Please follow nomenclature described below. All the expansions are in 3 dimensions unless stated otherwise.
1 GTV_A= Includes the gross primary anal tumour volume. The velahould be limited to the gross tumour and not include the whole lumen.
1 CTV_AGTV_A + 10mm. Following this, manually enlarge to ensure coverage of entire anal canal including outer border fronretitalano
junction (approximately 4cm superiorly froamal verge identified by the radiopaque marker) to the anal verge including the internal and

external anal sphincters. Edit to exclude bone and muscle. (See Figure 1)
1 CTV_E Elective nodal regions (see Appendix 1).

PTV_A= CTV_A + 10mm.
PTV_E CTV_E 5mm.

= =
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Early Tumours

GTV_A GTV_N

= Primary Tumour = Involved Nodes

CTV_A CTV_N CTV E
=GTV_A + Om =GTV_N+5mm

PTV_A PTV_N PTV_E

= GTV_A + 10mm = GTV_N + 5min =CTV_E 5 mm

*These margins are appropriate for patients treatedh daily online imaging. We recommend centres audit their local set up regularly.

Locally Advanced Tumours

1 Locally advanced tumours include T3/4Namnyrany N-3.

For the delineation of the elective nodal regions, (CTV_E) there are also detaildaystegp directions in Appendix 1. Elective nodal areas should
include: bilateral inguinal femoral, external iliac, internal iliac, obturators;gai@al lymph nodes.sAregards mesorectal nodal group: if no gross
disease, either primary tumour or nodal disease, within the mesorectum, the lower 50mm of mesorectum is included in thenG/TVf Eimary
tumour or mesorectal nodes lie within the mesorectum, the whole anestum is included in the CTV_E. As regards ischiorectal fossa, this should
not be routinely included in CTV_E however if there is gross tumour infiltration, >5mm outside the levators, puborectdbés,redternal anal
sphincter or anal verge; into thechiorectal fossa, clinically or on diagnostic imaging; we would we recommend incorporating this.

Please follow nomenclature described below. All the expansions are in 3 dimensions unless stated otherwise.

GTV_A = Includes the gross primary anal tunmelume. The volume should be limited to the gross tumour and not include the whole lumen.
GTV_N = Includes all involved nodes
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CTV_A=GTV_A + 15mm. Following this, manually enlarge to ensure coverage of entire anal canal including outer boelardrozottd junction
(approximately 4cm superiorly from anal verge identified by the ragiaque marker) to the anal verge including the internal and external anal
sphincters (See Figure 1). If no bone or muscle involvement, edit to exclude bone and rhbsde;or muscle involvement only edit structure free
from infiltration.

CTV_N=GTV_N + 5mm.

CTV_E = Elective nodal regions (see Appendix 1).

PTV_Boost = (GTV_A + GTV_N) + 5mm
PTV_A=CTV_A + 10mm.
PTV_N=CTV_N + 5mm.
PTV_E=CTV_E + 5mm.

Locally Advanced Tumours

GTV_A GTV_N

= Primary Tumour = Involved Nodes

CTV_A CTV_N CTV_E

=GTV + Ifim = GTV_N + 5mm

PTV_A PTV_N PTV_E

= CTV_A + 10ntm = CTV_N + 5mm =CTV_HE 5 mnt

*These margins are appropriate for patients treated waily online imaging. We recommend centres audit their local set up regularly.
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Organs at risk

The RTOG guidance on pelvic normal tissue contouring can offer some guj@halteough thereare some slight differences to what is suggested
below. The following organs at risk (OAR) must be delineated by the radiographer/dosimetrist/physicist/consultant:

1 Small BowelContauring should include all individual small bowel loops to at least 20mm above the superior extent of both PTVs. It may be
helpful to initially delineate the large bowel-¢ndometrium to exclude these from subsequent delineation of small bowel.

1 External geitalia: Delineation of the male genitalia should include the penis and scrotum out laterally to the inguinal creases. In woman it

should include the clitoris, labia majora and minora, out to the inguinal creases. Superior border in both sexes shaMalighrough the

symphysis pubis. See Appendix 3 for pictorial guidance.

Bladder:entire bladder including outer bladder wall

Right and left femoral head3:0 be contoured separately on each side. To include the ball of the femur, trochanters, andagbrsixaft to

the level of the bottom of ischial tuberosities.

= =
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10.0Treatment Modality

Good prognosis TINO tumours

If tumour plus margin is treatedt is at the discretion of the treating oncologist whether inverse plan or 3@ocoral plan is usedf IMRT is used,
all efforts to reduce dose to OARs to the minimum should be underted®pobjectives are likely to besly met.

For3D conformal treatmensuggest delivery with 6MV photons usigantry anglesf 90°, 18® and 270.

All other tumours
Inverse plan using simultaneous intergrated boost technique delivered with coplanar beams or arc delivery
'Yy T ROIYOSR O2y@2fdziAz2y &dzZLISNLIRAAGAZ2YQ fI32NAGKY aKzraef R 0S5 dza SR

For IMRT:

Suggested Beam positions if supine: 0°; 310°; 275°; 210°; 150°; 85°; 50°
Suggested Beam positions if prone: 1,880°; 95°; 30°; 330°; 265°; 230°
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11.0Planning Parameters
Prescription Point 100% to the median dose in PTV (ICRU 83)

Target coverage and OAR requiremeittsth objectivesand mandatoryconstratintsare documented on Anal IMRTanningsheet Apperdix 4).
Standard IMRT practise of editing lower dose levels off higher dose levels following contouring. Constraints appliadited foyleme only.

Preferred piority of structures in planning
1) t ¢ xfhase will always take priority over any Oédhstraint.
2) Small bowel
3) Femoral Heads
4) Genitalia
5) Bladder

12.0Treatment Delivery

In view of the reduction in CTV to PTV margins, we would suggest daily online imaging. We would suggest a mi@B@mhpeiformed Dayss1
and weekly thereafter as a minum. Online paired kV / MV images to be performed on other treatment days.

Any deviation from this and 5mm CTV to PTV margins may not be appropriate.

13.0Toxicity Assessment and Recording

The toxicityform in Appendix 1should be usedo prospectively collect toxicity data. Patients should be reviewed weekly with a FBC by a member of
the multidisciplinary team.
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14.0Follow-up

Follow up as per local protocol.
15.0Acknowledgements
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APPENDIX 1. Prospective Toxicity Sheet

Patient Name:

XRT WKDATE 1 2 3 4 5 6 (optional)

Grade Grade Grade Grade Grade Grade

Hb

Neutrophils

Platlets

Fatigue

Dermatitis

Nausea

Vomiting

Diarrhoea

Sign of infection

Anal Pain

Others:
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CTC v 4.03, 2010 (RTOG skin)

G1 G2 G3 G4
Blood Haemoglobin <LLN 10.0 g/dL <10.0- 8.0g/dL <8.0 g/dL transfusion indicate( Life threatening
consequences; urgent
intervention indicated.
Neutrophils <LLN; 1.5 x10e9 /L <1.5¢ 1.0 x 10e9 /L <1.0-0.5x x10e9 /L <0.5x10e9 /L
Platelets <LLN; 75.0 x 10e9 /L <75.0¢ 50.0 x 10e9 /L <50.0¢ 25.0 x 10e9 /L <25.0 x 10e9 /L
Febrile ANC <1000/mm3 with a single
neutropenia temperature of >38.3 degrees
C or a sustained temperature
of >38 degrees C for more
than one hour.
Fatigue Fatiguerelieved by rest Fatigue not relieved by rest; | Fatigue not relieved by rest,
limiting instrumental ADL limiting self care ADL
Skin Follicular, faint or dull Tender or bright erythema, Confluent, moist Ulceration, haemorrhage,
erythema/ epilation/dry patchymoist desquamation/ | desquamation other than skin| necrosis
desquamation/ decreased moderate oedema folds, pitting oedema
sweating
Gl Nausea Loss of appetite without Oral intake decreased without| Inadequate oral caloric or fluig -------
alteration in eating habits significant weight loss, intake; tube feeding, TPN, or
dehydration or malnutrition hospitalization indicated
Vomiting 1-2 episodes (separated by § 3-5 episodes (separated by 5 | >6 episodes (separated by 5 | Lifethreatening
minutes) in 24 hrs minutes) in 24 hours minutes) in 24 hours; tube consequences; urgent
feeding TPN or hospitalization] intervention indicated.
indicated.
Diarrhoea Increase of <4 stools per day | Increase of 46 stools per day | Increase of 7 stools per day | Lifethreatening
over baseline; mild increase irl over baseline; moderate over baseline; incontinence; | consequences; urgent
ostomy outputcompared to increase in ostomy output hospitalization indicated; intervention indicated.
baseline compared to baseline. severe increase in ostomy
output compared tcbaseline;
limiting self care ADL.
Anal Pain Mild Pain Moderate pain; limiting Severe pain; limiting self care

instrumental ADL

ADL

Version 4. 07/12/2016
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APPENDIX 2. Instructions for the delineation of CTV_E

CTV_E includes the nodal groups:

Internal lliac, external lliac, obturator, inguinal, ggacral and mesorectum (lower 50mm in patients with no mesorectal nodes, whole mesorectum
in those with mesorectal nodeggsent).

1) To draw the internal iliac, external iliac and sacral ngpaups: draw the internal and external iliac vessels from 20mm above the inferior aspect
of the sacroiliac joints or 15mm above the most superior aspect of the gross tymbichever is most superior
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2) Expand the vessels by 7mm in all directions except superiorly.

)/ 2L GKS 106208 @2tdzvySa Ayia2 /¢+xyp9 YR 22AYy (KS @2f dzY 8a% ordRusa®rl K S N.
internus muscle and anterior to the sacrum.

Version 4. 07/12/2016 17



4) Edit the volume off obturator internus muscle or iliopsoas muscle and off bBdi out of sacral hollows as no lymph nodes in these.

5) The volume is continued inferiorly to encompass the obturatossng theobturator internus as a lateral border and the sacrumpasterior
border. The inner borders can extend maximum 10mm into the adjacent organ eg. bladder / small bowel.
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6) The external iliac volume and obturator node volume divide at the point ki pelvic brim begins to turn in medially.

Avoid extending the volume
laterally past the lateral border of
the obturator internus to include
the gluteal artery / nerve and
sciatic nerve

7) As the volume extends inferiorly; mesorectunust be incorporated. For the superior border: if the primary tumour or involved lymph nodes lie
within the mesorectum, the whole mesorectum should be delineated. If the primary tumour does not enter the mesorectum r@ndréheo
involved mesorectal nagk, the lower 50mm of the mesorectum should be encompassed, (encompassing lower 50mm of mesorectum from the
anorectal junction). The anterior border should extend 10mm into the anterior organ (eg. bladder, vaginal, endometriuate pszshinal
vesicles)See images for an example of a patient with an irregular anterior border due to the position of the uterus.

Theright obturator artery still
within the pelvis with anterior
border of obturator nodes at the
anterior border of the obturator
internus muscle

Theleft obturator artery still
within the pelvis with anterior
border of obturator nodes at the
anterior border of the obturator
internus muste.
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8) The obturator nodes stop inferiorly when the obturator artery exits the pelvis.oliterator artery is highlighted by a red arrow in the images.

Theright obturator artery now outside the pelvis as such there
are no obturator nodes at this level.

9) The inguinal nodes should be added as a compartment. The volumes must cover superficial and deep inguinal lymph nddesddithe
triangle. All visible nodes and lymphoceles should be included. The lateral borders are the medial edge of sartepsoasjlimedial border is
the spermatic cord in men, or the medial third to half of the pectineus or adductor longus muscle in women. Posteriodbbnaer by:

pectineus, adductor longus and iliopsoas. Anterior border 5mm from skin. Volumes do notnemnd into the subcutaneous tissue
between muscles.
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10)The ischiorectal fossa should only be delineated if there is visible infiltration >5mm outside the levators, puborectddis,reyternal anal
sphincter or anal verge; into the ischiorectas$a, clinically or on diagnostic imaging. Otherwise it should not be included. The superior border
of the ischiorectal fossa is levator ani, gluteus maximus, and obturator internus; the lateral border are formed by &éhéuiselosity,
obturator internus, and gluteus maximus muscles; the anterior border is the level where the obturator internus muscle, levator ani, and anal
sphincter muscles fuse or more inferiorly at least 10 to 20mm anterior to the sphincter muscles; there exists no anatarciced shat
delineates the most inferior level of the IRF however the level of the anal verge is appropriate; lastly the posteriorshibielgansverse plane
joining the anterior border of the medial walls of the gluteus maximus.

lllustration of intermediate signal anal tumout
extending 0.63cm beyond the lateral border of th
left levator ani into the left ischiorectal fossa on M
imaging with corresponding volumes for GT
(orange) and ischiorectal fossa portion of CTV
below (magenta).
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