Target Volumes and Contouring Guidelines: Anal Canal Malignancies
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1. Organ At Risk (OAR)

2. Target Volumes




Suggested reading for contouring guidelines

1. OAR: RTOG contouring atlas for normal OARs (Male and female pelvis)

https://www.rtog.org/LinkClick.aspx?fileticket=054099vNGps%3d&tabid=354
https://www.rtog.org/LinkClick.aspx?fileticket=P5e A Y BO0OwW%3d&tabid=355

2. Mapping pelvic lymph nodes. Int J Radiat Oncol Biol Phys. 2005 Dec 1;63(5):1604-12

3. RTOG 0529 Protocol
https://www.rtog.org/Clinical Trials/Protocol Table/StudyDetails.aspx?action=openFile&Filel D

=4641

4. RTOG consensus panel contouring atlas (Int J Radiat Oncol Biol Phys. 2009 Jul
1,74(3):824-30. doi: 10.1016/j.1jrobp.2008.08.070)

5. AGITG contouring atlas and planning guidelines for IMRT in anal canal [Int J Radiat Oncol
Biol Phys. 2012 Aug 1;83(5):1455-62. doi: 10.1016/j.1jrobp.2011.12.058]


https://www.rtog.org/LinkClick.aspx?fileticket=054g99vNGps%3d&tabid=354
https://www.rtog.org/LinkClick.aspx?fileticket=P5eAjYB90Ow%3d&tabid=355
https://www.rtog.org/ClinicalTrials/ProtocolTable/StudyDetails.aspx?action=openFile&FileID=4641

Suggested reading for contouring guidelines

6. RTOG 0529 initial result (Int J Radiat Oncol Biol Phys. 2013 May 1;86(1):27-33.
doi: 10.1016/j.1jrobp.2012.09.023)

7. Contouring inguinal and femoral nodes; how much margin is needed around the
vessels? (Pract Radiat  Oncol. 2012 Oct-Dec;2(4):274-278. doi:
10.1016/j.prro.2011.12.005)

8. Contouring the Lumbosacral Plexus (Int J Radiat Oncol Biol Phys. 2012 Oct
1;84(2):376-82. doi: 10.1016/j.ijrobp.2011.11.074)

9. Target volume delineation of anal cancer based on magnetic resonance imaging or
positron emission tomography (Radiat Oncol. 2017 Sep 6;12(1):147. doi:
10.1186/513014-017-0883-2)



RTOG

ONODLCEV GROUF

k!,—/, 'kz'

N

Int. J. Radiation Oncology Biol. Phys., Ve | 74, No. 3, pp. 824-830, 2009
right © 2009 Elsevier Inc

Printe |.nm USA. Al rigl

0360-3016/09/S—scc fre

ELSEVIER

doi:10.1016/j.ijrobp.2008.08.070

CLINICAL INVESTIGATION Rectum

ELECTIVE CLINICAL TARGET VOLUMES FOR CONFORMAL THERAPY IN
ANORECTAL CANCER: A RADIATION THERAPY ONCOLOGY GROUP CONSENSUS
PANEL CONTOURING ATLAS

ROBERT J. MYERSON, M.D., Pu.D.,* MicHAEL C. GAROFALO, M.D.,! Issam EL NaQa, Pu.D.,*
Ross A. ABrams, M.D.,' Apirya Apre, Pu.D.,* WaALTER R. Bosch, Pu.D.,* PraNAN Das, M.D..}
LEONARD L. GUNDERSON, M.D.,!| TheODORE S. HONG, M.D..% 1. J. Joun Kim, M.D..*
CHRISTOPHER G. WILLETT, M.D.,** AND Lisa A. Kacunic, M.D."'

*Department of Radiation Oncology, Washington University, St. Louis, MO; ' Department of Radiation Oncology, University of
Maryland Medical Center, Baltimore, MD; ' Department of Radiation Oncology, Rush University Medical Center, Chicago, IL;
' Department of Radiation Oncology, University of Texas, MD Anderson Cancer Center, Houston, TX; | Department of Radiation
Oncology, Mayo Clinic, Scottsdale AZ; ¥ Department of Radiation Oncology, Massachusetts General Hospital, Boston, MA;
*Department of Radiation Oncology, Princess Margaret Hospital, University of Toronto, Toronto, ON, Canada; ** Department of
Radiation Oncology, Duke University, Durham, NC 1 ' Department of Radiation Oncology, Boston University
Medical Center, Boston, MA
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RADIATION THERAPY ONCOLOGY GROUP

RTOG 0529

A Phase Il Evaluation of Dose-Painted IMRT in Combination with 5-Fluorouracil and
Mitomycin-C for Reduction of Acute Morbidity in Carcinoma of the Anal Canal

Study Chairs

Principal Investigator/Radiation Oncology
Lisa Kachnic, MD

Boston University Medical Center

88 East Newton Street, EB 11

Boston, MA 02118

617-638-7070/FAX 617-638-7037
lisa.kachnic@bmc.org

Medical Oncology Co-Chair

Michael Goodyear, MD

Dalhousie University

1278 Tower Road

Halifax, Nova Scotia, Canada B3H 2Y9
902-473-6015/FAX 902-473-6186

mgoodyear@dal.ca

Radiation Oncology Co-Chair

Robert Myerson, MD

Washington University School of Medicine
Center for Advanced Medicine

4921 Parkview Place

St., Louis, MO 63110

314-747-7236/FAX 314-454-5276

myerson@radonc.wustl.edu

Medical Physics Co-Chair
John Willins, PhD

Boston University Medical Center
88 East Newton Street, EB 11
Boston, MA 02118
617-638-7192/FAX 617-638-7037
john.willins@bmc.org
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CLINICAL INVESTIGATION

MAPPING PELVIC LYMPH NODES: GUIDELINES FOR DELINEATION IN
INTENSITY-MODULATED RADIOTHERAPY

Avexanpra Tavior, FRCR.* Anprea G. Rockatt, FR.CR.,” Ropsey H. Reanex, FR.CR.)
AND MELANE E. B. Powerr, MD., FRCR.*

Departments of *Radiotherapy and Radiology, St. Bartholomew’s Hospital, London. United Kingdom

Purpose: To establish guidelines for delineating the clinical target volume for pelvic nodal irradiation by
mapping the location of lymph nodes in relation to the pelvic anatomy.
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Clinical Investigation: Gastrointestinal Cancer

Australasian Gastrointestinal Trials Group (AGITG)
Contouring Atlas and Planning Guidelines for
Intensity-Modulated Radiotherapy in Anal Cancer
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Susan Carroll, M.B.B.S., F.R.A.N.Z.C.R.,"** Kirsty Wiltshire, M.B.B.S., F.R.A.N.Z.C.R.,’
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*Radiation Oncology Victoria, Victoria, Australia; 'Department of Radiation Oncology, Peter MacCallum Cancer Centre,
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“Dep of I Boston Medical Center, Boston University School of Medicine, Boston, MA;
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Radiation Oncology

Clinical Investigation

RTOG 0529: A Phase 2 Evaluation of Dose-Painted
Intensity Modulated Radiation Therapy in Combination
With 5-Fluorouracil and Mitomycin-C for the Reduction
of Acute Morbidity in Carcinoma of the Anal Canal

Lisa A. Kachnic, MD,* Kathryn Winter, MS,' Robert J. Myerson, MD,’
Michael D. Goodyear, MD,” John Willins, PhD,* Jacqueline Esthappan, PhD,’
Michael G. Haddock, MD," Marvin Rotman, MD," Parag J. Parikh, MD,’
Howard Safran, MD,” and Christopher G. Willett, MD**

7 of Boston ty Medical Center, Boston, Massachusetts; 'Radiation Therapy
Group Center, P ia; ‘Dep: of
ity School of ine, St. Louis, 2 P of Medicine, Dalhousie University, Halifax, Canada;
'Dep: of Mayo Clinic, “Depa of State
ty of New York: Medical Center, Brooklyn, New York;: *Department of Medicine, Brown University,
Providence, Rhode Island; and **Dep of Duke ty, Durham, North Carolina

nOncology
s

www.redjournal org

Clinical Investigation: Gastrointestinal Cancer

Development of a Standardized Method for Contouring
the Lumbosacral Plexus: A Preliminary Dosimetric
Analysis of this Organ at Risk Among 15 Patients Treated
With Intensity-Modulated Radiotherapy for Lower
Gastrointestinal Cancers and the Incidence

of Radiation-Induced Lumbosacral Plexopathy

Sun K. Yi, M.D.,* Walter Mak, M.D.,’ Claus C. Yang, Ph.D.,’ Tianxiao Liu, Ph.D.,}
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Most important practical tip
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OAR

Description

Body

» Autosegmentation
» Manual verification

Urinary Bladder

» Cranial-Dome
» Caudal- base of bladder
» Contour outer wall including urine

Small Bowel Loops

» Use oral contrast
» 30-40 minutes prior to scanning, small sips
» Small bowel loops contain contrast

Large Bowel Loops

» Ascending colon

» Transverse colon

» Descending colon

> Sigmoid colon

» Caudal-Continues with upper border of sigmoid




OAR

Description (cont..)

Bowel Bag

» Entire abdominal contents excluding muscle and bones

» Caudal- Most inferior small or large bowel loop, or above the
Rectum or AnoRectum, whichever is most inferior

» If Rectum or AnoRectum is present, it should be included

Sigmoid colon

» Continuous with AnoRectum
» Stops prior connecting to the ascending colon laterally

Proximal » Inferiorly lowest level of ischial tuberosities
femur » Superiorly top of the ball of the femur

» Include trochanters

» Use bone window
Penile Bulb » Portion of bulbous spongiosum of penis

» Immediately inferior to GU diaphragm
» Does not extend into shaft or pendulous portion penis




PenileBulb is round and
posterior to the urethra. On
MRI, bright on T2.

Penile Bulb

Do not extend the penile bulb
anteriorly into the shaft or
pendulous portion of the penis




OAR Description (cont..)
Lumbosacral | > At L4 and L5 level: Entire respective foramina
Plexus » L4 root: Space between psoas major anterior and laterally, facet

joint/posterior vertebral body posteriorly

» L5 root: Common iliac vein and psoas anteriorly, iliacus laterally,
vertebral body and sacrum posteriorly.

» Below L5 foramen: Sl joint laterally

» At the level of S1 foramen, lumbosacral plexus (L4/L5) and S1 lie In
the area bounded by iliac vessel anteriorly, iliacus muscle and Sl
joint laterally, sacral ala posteriorly, and medial margin of S1
foramen medially.

» Beginning at the level of origin of the piriformis muscle (PFM), the
lumbosacral plexus should be contoured in the space bounded by iliac
vessels anteriorly, iliacus muscle and iliac wing wing laterally, and
piriformis muscle posteriorly




OAR

Description (cont..)

Lumbosacral
Plexus (cont.)

» At the lower margin of the greater sciatic foramen,
contour the space bounded by the obturator internus
muscle (OIM)/ischial spine anteriorly, PFM, and gluteus
maximus (GM) posteriorly. The medial portion of the
OIM should serve as the medial extent.

» Below PFM, contour the space between the OIM
anteriorly and the GM posteriorly. The medial and lateral
extent should be 1 to 2 cm in length.

» Contour to the level of the superior most portion of the
femoral neck.
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OAR Description (cont..)

Prostate » Inferiorly from apex and superiorly to base
» Muscles and soft tissues abutting the capsule are excluded
Seminal Vesicle » Entire seminal vesicles

Ovaries and fallopian | > Both right and left ovary and fallopian tube

tube » Normal fallopian tubes difficult to see
Uterus » The uterus and cervix as one structure.
» Tip: Fuse with MRI to help identify it.
Genitalia » Scrotum, perineal body, corpus cavernosum of penis

» Clitoris, labia majora and minora for females
» Surrounding fat, soft tissue anterior to symphysis pubis
» Exclude muscle and bone
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GTV

» GTV-P: All gross disease on physical
examination including DRE, endoscopy and
Imaging (CT, MRI, PET)

» GTV-N:
» Allnodes >1.5cm
» PET positive
» Biopsy proven
» In absence of biopsy, any clinically or
radiographically suspicious lymph nodes
should be included in the GTV-N
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SMALL AND LARGE BOWEL LOOPS




Descending Colon













28th April,.2019 AROI-ICRO FARIDKOT Dr Dodul Mondal




28th April 2019 AR@IFICROFARIDKOT Dr Dodul Mondal



Dr Dodul MAdndaI

-



Cranial

Caudal

Posterior

Anterior

Lateral

Medial

Description of the borders used in defining the elective nodal regions

Mesorectum
Rectosigmoid junction

Anorectal junction
(levators fuse with external
sphincter)

Presacral space

Males: penile bulb and
prostate in the lower pelvis,
SV, and bladder

Females: bladder

Internal margin of 10 mm
added to anterior
mesorectal border on slices
containing bladder

Lower pelvis=medial edge
of levator ani; upper
pelvis=internal iliac nodes

N/A

Presacral space

Sacral promontory
(L5/ST1) interspace

Inferior edge of
coccyx

Position at anterior
border of sacral bone;
should include sacral
hollow

10 mm anterior to the
sacral border
encompassing any
lymph nodes

Sacroiliac joints

N/A

Internal iliac nodes

Bifurcation of common iliac
artery (L5/S1)

Level of obturator canal or

level where there is no space

between obturator internus
and midline organs

N/A

Obturator internus mm or
bone in the lower pelvis; in
upper pelvis, 7 mm margin
around the internal iliac
vessels

Medial edge of muscle or
bone

Mesorectum and presacral
space in the lower pelvis; 7
mm margin around vessel in
the upper pelvis

Ischiorectal fossa

Apex formed by levator ani,
g. maximus, obturator
internus

Anal verge

Transverse plane joining

anterior edge of medial walls

of the gluteus maximus
muscle
Level where obturator

internus, levator ani, and
sphincter muscle fuse;

inferiorly, at least 10-20 mm
anterior to sphincter muscles

Ischial tuberosity, muscles

N/A

Obturator nodes

3-5 mm cranial
to obturator canal

Obturator canal,
where obturator
artery has exited
the pelvis
Internal iliac
nodes

Anterior extent of
obturator internus

Obturator
internus

Bladder

External iliac nodes

Bifurcation of
common iliac artery

Between roof of
acetabulum and
superior pubic rami

Internal iliac nodes

7 mm margin
anterior to the
external iliac
vessels

[liopsoas muscle

Bladder or 7 mm
margin around
vessel

Inguinal nodes

Level where ext. iliac a.
leaves bony pelvis to
become femoral artery

Lower edge of ischial
tuberosities

Muscle boundaries

Minimum 2 cm margin
on the inguinal vessels

Medial edge of
sartorius or iliopsoas

10-20 mm margin
around the femoral
vessels
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Clinical target volume

CTV-A (perirectal, presacral, internal
iliac regions)

CTV-B (external iliac region)

CTV-C (inguinal region)

Key highlights
Lower pelvis: The inferior border should be 2 cm below gross disease. Should include the entire
mesorectum. Does not need to extend more than a few millimeters beyond the levator muscles

Mid-pelvis: Includes the internal iliac region. Posterior and lateral margins should extend to pelvic
sidewall muscle or bone. Recommends at least 1 cm anteriorly into the bladder

Upper pelvis: The most superior extent should be at the bifurcation of the common iliac vessels
(approximate bony landmark: the sacral promontory). At midline, CTVA should extend at least 1
cm anterior to the sacrum

Recommend 7-8 mm margin in soft tissue around the iliac vessels, but at least 1 cm anteriorly,
especially if vessels or small nodes are seen in this area. CTV should be trimmed off uninvolved
muscle and bone

The border between the inguinal and external iliac region is somewhat arbitrary. The consensus
was that the border should be set at the level of the inferior extent of the internal obturator vessels
(bony landmark: the upper edge of the superior pubic rami)

Recommend 7-8 mm margin in soft tissue around the iliac vessels, but at least 1 cm anteriorly,
especially if vessels or small nodes are seen in this area. CTV should be trimmed off uninvolved
muscle and bone

The most inferior extent should be 2 cm below the saphenous/femoral junction

Myerson et al. 2009

= RTOG 0529 protocol is based on this consensus target volume concept
= Combined guideline for anorectal tumor



Dose to target volume and OAR

CTV-P T1INO: Not included
T2NO0: 50.4 Gy at 1.8 Gy/fx
N + or T3-T4: 54 Gy at 1.8 Gy/fx

CTV-N 50.4 Gy at 1.68 Gy/fx if node<3 cm
54 Gy at 1.8 Gy/fx if node > 3 cm
CTV-HR T2NO0: 42 Gy at 1.5 Gy/fx

T2N + or T3-T4: 45 Gy at 1.5 Gy/fx




OAR dose constraints

OAR

RTOG 0529

QUANTEC

Small bowel

V30Gy < 200 cc
V35GYy < 150 cc
V45Gy < 20 cc
Dmax < 50Gy

V15Gy < 120 cc (individual loops)
V45Gy < 195 cc (entire potential space
within peritoneal cavity)

Large bowel

V30Gy < 200 cc
V35GYy < 150 cc
V45Gy < 20 cc

Femoral heads

V30Gy < 50 %
V40Gy < 35 %
V44Gy < 5 %

[liac crests

V30Gy < 50 %
V40Gy < 35 %
V50Gy < 5 %




OAR dose constraints

OAR RTOG 0529 QUANTEC
External V20Gy < 50 %
genitalia V30Gy <35 %
V40Gy <5 %
Bladder V35Gy <50% Dmax < 65 Gy
V40Gy <35% V65GYy < 50 %
V50Gy <5%
Large bowel V30Gy <200 cc
V35GYy <150 cc
V45Gy <20 cc
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