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Case: Patient CP, 52 year-old female 

•Chief complaint: abdominal pain and change in bowel habits (difficulty evacuating stool) with 
associated rectal bleeding about 8 weeks ago. 

•Seen by GI at OSH and went for flexible sigmoidoscopy and anoscopy

– Two abnormal findings

• Mass in the upper rectum extending to the rectosigmoid junction

• Anterior anal canal mass

• Both areas biopsied

• Pathology

– Upper rectal/rectosigmoid mass – adenocarcinoma, pMMR

– Anterior anal canal mass – squamous cell carcinoma, HPV+
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Work Up For Anal and Rectal Cancer

•History, Physical, Anoscopy/Proctoscopy/Flexible Sigmoidoscopy

• Imaging
• Rectal cancer: MRI pelvis w/ and w/o (rectal protocol), CT CAP w/ contrast

• Anal cancer: CT CAP w/ contrast but personally think PET/CT very helpful



©2011 Franciscan St. Francis Health

Additional History

Additional history: In addition to bleeding, patient has had some fecal 

incontinence and mucus discharge as well as pain with bowel movements. No 

weight loss, focal bony pain. No history of IBD, no prior radiation treatments, 

no prior cancer diagnoses. No hx of HIV/STDs. Monogamous with her 

husband of 20 years. 

Past Medical History

• Hypertension

• Hyperlipidemia

• T2DM

• OA

Past Surgical History

• Appendectomy

• Cholecystectomy

• b/l tubal ligation

• Carpal tunnel surgery

Social History

• Former 20 pack-year smoker (quit 6 years ago)

• Alcohol: Does not drink

• Married with four children

• Sexually active with her husband, no prior STDs, up to date on Pap testing, 

no prior high-risk HPV, negative HIV testing in the past

Family Cancer History:

• Father died of lung cancer at age 76  (longstanding smoker)

Medications

1. Atorvastatin

2. Hydrochlorothiazide

3. Metformin

4. Tylenol

Allergies: Tramadol

Review of Systems:

• Constitutional: + for fatigue, Negative for chills and weight loss. 

• HENT: negative for dysphagia/odynophagia, lymphadenopathy ear 
pain and sore throat.

• Eyes: Negative for blurred vision and double vision. 

• Respiratory: Negative for cough, shortness of breath, wheezing and 
stridor. 

• Cardiovascular: Negative. Negative for chest pain and palpitations. 

• Gastrointestinal: + for abdominal pain, pain defecating, blood in the 
stool.

• Genitourinary: Negative for dysuria and urgency. 

• Musculoskeletal: Negative for back pain, myalgias and neck pain. 

• Skin: Negative. 

• Neurological: Negative for dizziness and headaches. 

• Psychiatric/Behavioral: Negative for depression.
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Physical Exam

Vitals Within normal limits 

Performance Status: ECOG 0 KPS 100

General: Healthy appearing Caucasian woman, no acute distress, pleasant

Heart: Normal rate, regular rhythm, no murmurs

Lungs: Lungs clear, no crackles, wheezes

Abdomen: Normal bowel sounds, abdomen soft and non-tender without palpable masses or 
organomegaly

Perianal: Perianal skin wnl, hemorrhoids apparent. Digital rectal exam revealed 3-4 cm 
anorectal mass starting at the verge and extending proximally and involving the left side of 
the anal canal from 12-6 o’clock. No extension onto the perianal skin
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Anatomy of the Anus and Rectum

Columnar epithelium 
with glands (rectum)

Squamous epithelium 
(anal canal)

Dentate Line –  transition from 
columnar epithelium of rectum to 
the squamous epithelium of the anal 
canal (squamocolumnar junction)
Anal verge –most inferior aspect of 
anal sphincter muscles – transition 
from anoderm to normal perianal 
skin

Photomicrograph of the dentate line

Upper, mid, lower rectum
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Histology of anal cancer and rectal cancer

Rectal adenocarcinoma with 
abnormal gland formation

Anal squamous cell carcinoma with 
area of keratinization (arrows)
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Differential lymphatic drainage and “at risk” lymph nodes for rectal vs 
anal primary cancers

•Rectal cancer

– Upper rectum
•  drainage along superior rectal vessels to 

mesorectal/pararectal LN

– Lower/mid rectum
• drainage along middle rectal vessels into 

internal iliac LN, obturator LN (pelvic 
sidewall)

•Anal cancer

– Mesorectal, internal iliac, obturator
• Below pectinate line, drainage along inferior 

rectal vessels into the superficial inguinal 
(groin) lymph nodes -> external iliac vessels
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Clinical staging of Anal and Rectal Cancer

Anal cancer Rectal cancer
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Rectal Protocol MRI for Rectal Cancer Staging

• Mercury trial – MRI staging better predicted outcomes 
(significance of MRF/CRM with poor outcomes)

• MRI also helps identify other high-risk features such as 
EMVI, sphincter involvement, etc

MRI showing MRF 
involvement with 

correlating 
pathology
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Initial staging MRI for our patient

Upper rectal mass 5.8 cm from anorectal junction measuring 4.9 cm in 
craniocaudal length. Invasion into mesorectal fat and directly abuts the 
posterior aspect of the uterus with possible invasion of the anterior 
peritoneal reflection. No suspicious mesorectal or pelvic LN.  cT4a N0

3.6 cm left anal canal mass with invasion of internal and external 
sphincter, no suspicious LN, cT2 N0

Upper rectal/rectosigmoid mass Anal mass
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Initial flexible sigmoidoscopy and anoscopy

Rectal cancer site Anal cancer site
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Summary of initial clinical staging

•cT4a N0 M0 Rectal adenocarcinoma

– Abutment/possible invasion of the 
posterior wall of uterus/peritoneum 
and possible invasion of anterior 
peritoneal reflection (cT4a)

– No suspicious mesorectal, pelvic LN 
(cN0)

•cT2 N0 M0 anal squamous cell 
carcinoma

– 3.6 cm primary anal tumor (cT2)

– No pathologic inguinal, meosrectal, 
pelvic LN (cN0)

Two curable synchronous malignancies with different treatment 
paradigms. How do we address both with curative intent treatment in a 
timely manner? 
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Total neoadjuvant therapy (TNT) for locally advanced rectal 
adenocarcinoma

•RAPIDO •PRODIGE 23

Treatment Failure

Distant Metastasis

Disease-Free Survival

Distant metastasis free survival
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TNT in NCCN Guidelines

OPRA trial

Sequencing TNT – if goal is 

to attempt organ preservation, 
consider chemoRT -> chemo
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Definitive chemoradiation for anal squamous cell carcinoma

•Based on the classic “Nigro protocol” (Nigro et al, 
Cancer, 1983

– Concurrent 5-FU (continuous infusion) and mitomycin C

•Updated guidelines re: radiation per RTOG 0529 trial 
– Established reduced toxicity with IMRT planning

– Established SIB protocol with dose specifications depending 
upon staging
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Multidisciplinary treatment recommendation

•Simultaneously treat the anal squamous cell carcinoma and rectal 
adenocarcinoma

•Start with chemoradiation with concurrent 5-FU and MMC 

– Radiation therapy to both anal SCC (definitive) and rectal adenocaricoma 
(neoadjuvant) with simultaneous integrated boost

•Proceed to neoadjuvant FOLFOX as part of TNT for rectal adenocarcinoma

•Response assessment after completion

– Consider watch and wait if cCR to TNT for rectal adenocarcinoma, otherwise will 
need LAR

– Salvage resection (APR with permanent colostomy) if incomplete response of anal 
squamous cell carcinoma
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Custom immobilization for radiation therapy for our patient

•CT simulation or planning scan

•Supine, “frog legged” in lower body vac lock, arms folded up on 
chest

•Full bladder
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Radiation therapy for locally advanced rectal and anal cancer: Target 
Volume Delineation 

• Rectal cancer
– Gross tumor volume (GTV) = primary rectal tumor
– High dose clinical target volume (CTV_5400) = GTV 

+ 2-3 cm craniocaudal expansion along the mucosa 
(include entire mesorectum at involved levels)

– Low dose elective clinical target volume 
(CTV_4500) = CTV_5400 + entire mesorectum + 
obturator LNs, internal iliac LN, presacral LN

• Add externa iliac LN if anterior invasion into uterus, 
vagina, bladder or prostate

• Consider adding groin (inguinal) LN for low tumors if 
involvement of anal canal

– Planning target volumes (PTVs)
• Typically a 7 mm – 10 mm expansion from the CTVs
• Daily setup errors, different internal anatomy, etc

– Gross lymph nodes: if mesorectal, include in the 
CTV_5400 volume. If other LN (e.g. internal iliac LN), 
clarify with surgeon whether these will be resected 
during surgery. If not, dose escalation to ~60-66 Gy 
advised

GTV
CTV_54 Gy
PTV_54 Gy

Note: Caudal expansion of 
CT_5400 > 2 cm due to the 
inclusion of the synchronous 
anal cancer

CTV_45 Gy
PTV_45 Gy
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Radiation therapy for locally advanced rectal and anal cancer: Target 
Volume Delineation 

•Anal cancer

– Gross tumor volume (GTV) = primary anal tumor

– High dose clinical target volume (CTV_54 Gy) = 
GTV + 2 cm (include entire mesorectum at 
involved levels)

– Low dose elective clinical target volume 
(CTV_45Gy) = CTV_54 Gy + entire mesorectum + 
obturator LNs, internal iliac LN, presacral LN 
external iliac LN, inguinal (groin) LN

– Planning target volumes (PTVs)

• Typically a 7 mm – 10 mm expansion from the 
CTVs

• Daily setup errors, different internal anatomy, etc

– Gross lymph nodes: SIB boost to 50.4 – 54 Gy 
recommended (e.g. to gross inguinal LN)

GTV
CTV_54 Gy

PTV_54 Gy

CTV_45 Gy

PTV_45 Gy
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Sequential radiation “boost” versus simultaneous integrated boost 
(SIB)

•Sequential boost or “cone down” 
boost

– Two separate radiation plans
• First plan delivers treatment to large 

field including areas of microscopic 
disease

– e.g. rectal cancer, 45 Gy in 25 fractions to 
pelvis – rectal primary, mesorectum, 
draining lymphatics (obturator, internal 
iliacs))

• Second “boost” plan or “cone down” to 
smaller area that requires higher dose 
(areas of gross disease typically) 

– E.g. rectal cancer cone down boost to the 
primary tumor of 5.4 Gy in 3 fx or 9 Gy in 5 
fx (total dose of 50.4 Gy or 54 Gy)

•Simultaneous integrated boost 
(SIB)

– Single radiation plan
• Differential dose delivered each fraction 

to different areas

– E.g. anal cancer SCC – 45 Gy in 30 fx 
(1.5 Gy/fx) to the anal canal/rectum 
and draining lymphatics (inguinal, 
obturator, internal and external iliacs) 
with an SIB of 54 Gy in 30 fx (1.8 Gy/fx) 
to the gross primary tumor



©2011 Franciscan St. Francis Health

Radiation therapy for locally advanced rectal and anal cancer: 
Treatment Techniques: 3D-CRT vs IMRT/VMAT

•3D-conformal radiation (prone with belly board)
–  (3D-CRT) with 3 field box (PA, R lat, L lat fields)

– Treatment “apertures” with static multi-leaf collimator (MLC

• Intensity modulated radiation (IMRT)/ Volumetric 
modulated arc therapy (VMAT)

– Full arcs, dynamically moving MLCs

– Better ability to shape dose, reduce bowel and bladder dose

– Especially helpful for patients that need to be treated supine or for 
patients requiring external iliac LN coverage and inguinal LN 
coverage



©2011 Franciscan St. Francis Health

Our patient: Final contours incorporating both anal and rectal targets

Small 
bowel

Bladder

Anal 
Cancer

Rectal 
Cancer

PTV_54 Gy

CTV_54 Gy

PTV_45 Gy

CTV_45 Gy
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Radiation therapy for locally advanced rectal and anal cancer: 
Volumetric modulated arc therapy (VMAT)

RED = high dose PTV (54 Gy in 30 fx to anal and rectal primary cancer and surrounding mesorectum)
BLUE = low dose elective PTV (45 Gy in 30 fx to draining lymphatics)

Beam’s eye view showing multileaf collimator movement 
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Radiation treatment plan

45 Gy color wash 27 Gy color wash
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Radiation therapy planning and plan evaluation metrics

Anal cancer constraints from RTOG 0529
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Acute and late radiation toxicity for anal and rectal cancer

• Acute: fatigue, cytopenias, dysuria/urinary frequency, nausea, diarrhea (electrolytes), perianal dermatitis

• Late: urinary (frequency), GI (frequency, diarrhea, SBO, incontinence)

RTOG 0529 acute toxicity
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Her Treatment Course

• She completed therapy with no treatment breaks

• Did not need narcotics

– Anorectal pain/pressure as well as bleeding resolved after two weeks of treatment

• On-treatment acute toxicities:

– Grade 2 perianal dermatitis (erythema with moist desquamation)

• Managed with skin emollient and then Silvadene cream

– Grade 2 nausea and anorexia (particularly after 2nd cycle of 5-FU/MMC)

• Managed with Zofran/Compazine

• Required extra IVF and potassium repletion last week of treatment

– Grade 2 diarrhea managed with immodium
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Clinical response assessment after total neoadjuvant therapy 

• After completion of TNT, obtain: 

• Rectal protocol pelvic MRI w/ and w/o contrast to assess 
local response

• Post-neoadjuvant T and N stage

• CT chest and abdomen w/ to rule out distant progression

• Repeat endoscopy to assess endoscopic tumor response

• If considering watch and wait protocol, assess whether 
patient has achieved complete clinical response or near 
complete clinical response
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Post-treatment MR pelvis w/ and w/o

Pre-treatment

Post-treatment

Pre-treatment

Post-treatment
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Post-treatment flexible sigmoidoscopy

Rectal cancer site: nCR Anal cancer site: cCR
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Post-treatment PET/CT
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Follow up recommendations

Anal Cancer Surveillance 

Rectal Cancer Watch and Wait 

+ PET scan at 
~ 3 months
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Repeat MRI pelvis w/ and w/o 3 months later
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Repeat flexible sigmoidoscopy

Rectal cancer site with clear signs of diseasePrevious flex sig image with nCR
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Surgical pathology from salvage laparoscopic LAR with TME
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Prognosis/Outcomes

•~75-80% of cure for both her rectal cancer and anal cancer based on contemporary data

RTOG 0529 long term outcomesProdige 23 long term outcomes
 (Ann Oncol. 2024 Oct;35(10):873-881)
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Summary:

•52 yoF with both locally advanced cT4a N0 M0 upper rectal adenocarcinoma and cT2 N0 M0 
anal squamous cell carcinoma

•Multidisciplinary treatment recommendations to simultaneously deliver definitive chemoRT 
to the anal cancer and total neoadjuvant therapy to the rectal cancer

•Complete response to anal cancer achieved

•Near complete response to rectal cancer but recurrent disease noted during watch and wait 
and salvage LAR was performed

•Long term prognosis for both cancers is good with ~80% chance of cure



©2011 Franciscan St. Francis Health

Thank you!

•Questions?
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Appendix Slides
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Pre-Treatment CS on 9/5/25

Rectal cancer site Anal cancer site
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Post-Treatment CS on 4/23/26

Rectal cancer site: nCR Anal cancer site: cCR
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Post-Treatment Flex on 8/5/26

•Rectal cancer site with clear signs of disease
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