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Pancreatic cancer

Ductal carcinoma

Adenocarcinoma

Giant cell carcinoma

Adenosquamous carcinoma

Microadenocarcinoma

Mucinous

Cystadenocarcinoma

Acinar cell carcinoma

Acinar cell adenocarcinoma

Acinar cell cystadenocarcinoma

Mixed type

Acinar ductal and islet carcinoma

Unspecified type

Papillary-cystic type

Pancreaticoblastoma

Unclassified type

Giant cell carcinoma

Small cell carcinoma

Clear cell carcinoma

- 200000 new cases per year in the world
- in Europe, it ranks seventh among tumors
- the third most common gastrointestinal 

tumor, with a mortality rate of 10.9/100,000 
per year

- 5-year survival for unresectable tumors is 
less than 5%, while for resectable tumors it 
is 5-20%



TNM classification of pancreatic tumors

Schouten TJ, et al; Dutch Pancreatic Cancer Group. Nationwide Validation of the 8th American Joint Committee on Cancer TNM Staging System and Five Proposed Modifications for 
Resected Pancreatic Cancer. Ann Surg Oncol. 2022 Sep;29(9):5988-9. 



Radiotherapy of pancreatic tumors

• Minimum standard 3D-CRT, preferred application of complex radiation 
techniques (IMRT/VMAT, SBRT)

• CT simulation in the supination position, with arms raised above the head 
and knees slightly bent, under which a suitable pad is placed.

• The patient should be advised not to eat for 3 hours before the CT 
simulation, so that the stomach is separated from the tumor/target 
volume as much as possible.

• Sections 2-3 mm thick, perorally and/or intravenously applied contrast is 
applied.

• To implement the SBRT radiation technique, CT simulation is performed 
with the application of 4D-CT imaging.



Coronel E, et al. EUS-guided placement of fiducial markers for the treatment of pancreatic cancer. VideoGIE.2019 ;4(9):403-6.

Fiducial marker

Fiducial markers are placed at the site of the tumor, in order to mark the 
tumor bed and perform quality IGRT procedures.



Indications for radiotherapy in patients with 
pancreatic cancer

• Resectable or marginally resectable tumors - adjuvant approach

• Locally advanced tumors

• Palliative approach

• Relapse of the disease



Radiotherapy of the pancreas

Preoperative or definitive RT +/- CHT

Place the fiducial marker in the center of the tumor

Adjuvant RT +/- HT

It reduces the rate of local recurrences

CHT+RT doses 45–50.4 Gy, 1.8–2 Gy per fraction to the tumor bed, surgical 
anastomoses (hepatojejunostomy and gastrojejunostomy can be avoided) and 
surrounding Ln groups, with the possibility of dose escalation to high-risk regions

Highly sophisticated RT techniques 45 to 54 Gy (daily dose 1.8 Gy)

If the therapeutic response is not satisfactory RT+ HT 36 Gy with 2.4 Gy per fraction

Intraoperative radiotherapy (15 to 20 Gy in one fraction)

Using the SBRT radiation technique, it is possible to apply a "boost" dose to the 
reduced target volume



RT in locally advanced pancreatic tumor

• The goal is to prevent or delay the local progression of the disease (pain or 
obstruction), enable local control of the disease, ensure R0 resection in 
patients who are potential candidates for surgery.

• Induction CHT followed by CHT-RT or SBRT in selected patients

• CHT-RT, SBRT or hypofractionated RT

• Standard regimens: 45-54 Gy 1.8-2 Gy per fraction

• SBRT regimens: 3 fractions (30-45 Gy) or 5 fractions (25-50 Gy)

• Hypofractionated regimens: 67.5 Gy in 15 fractions or 75 Gy in 25 fractions



Defining target volumes for neoadjuvant radiotherapy 
of pancreatic tumors

Using the SBRT  it is possible to apply a boost dose of up to 9 Gy to the 
reduced target volume

Target volumes Neoadjuvant RT

GTVt: all localizations The tumor shown on PET-CT imaging

GTVn: all localizations Macroscopically enlarged Ln (n+) on PET-CT

CTVt GTV + 3 cm wide margin in the pancreatic tissue

CTVn+ GTVn + 0.5 cm wide margin

CTVn Levels of Ln depending on anatomical localization that are irradiated 
prophylactically

CTV 45Gy CTVt + CTVn + CTVn+

PTV 45 Gy CTV 45 Gy + margin width 12 mm in the craniocaudal direction, 7 mm in the 
lateral and anterior direction, 5 mm in the posterior direction

OAR Small and large intestine, liver, kidneys and spinal cord





Radiotherapy of locally recurrent pancreatic cancer

• Induction CHT followed by CHT-RT or SBRT (if not previously performed)

• CHT-RT or SBRT in selected patients who are not candidates for induction 
CHT

• Standard regimens: 45-54 Gy 1.8-2 Gy per fraction

• SBRT regimens: 3 fractions (30-45 Gy) or 5 fractions (25-50 Gy)



Palliative radiotherapy in pancreatic cancer

• Reduction of the intensity of pain, bleeding, symptoms of local obstruction 
in patients with metastatic or non-metastatic disease

• In non-metastatic disease in elderly patients who are not candidates for 
definitive therapy (comorbidities or poor PS)

• In metastatic disease for irradiation of painful areas (short course RT)



Hepatocellular carcinoma (HCC) radiotherapy

• Not applicable by default

• Highly sophisticated techniques

• SBRT shows promising results for the treatment of smaller primary tumor
changes

• Precise application of a high therapeutic radiation dose (BED >100 Gy) to 
a respiratory mobile target volume in the liver

SBRT of liver metastases indications:

• up to 3 (metachronous) metastases

• not larger than 6 cm (best up to 3 cm)

• ECOG status 0-2

• CHT before and after SBRT



HCC indications for RT

• In limited cases, as a therapeutic option for unresectable HCC in patients 
with existing comorbidities that do not allow extensive surgery

• RT combined with transcatheter arterial chemotherapy in the treatment 
of unresectable hepatocellular carcinoma

• Challenges in RT planning:

• Radiosensitivity of the surrounding liver parenchyma and other OARs

• functional activity of the liver, i.e. the degree of damage to the remaining 
liver parenchyma due to associated diseases (cirrhosis, inflammation)



Park S, et al. Indications of external radiotherapy for hepatocellular carcinoma from updated clinical guidelines: Diverse global 
viewpoints. World J Gastroenterol 2020; 26(4): 393-403.



Shanker MD, et al. Stereotactic radiotherapy for hepatocellular carcinoma: Expanding the multidisciplinary armamentarium. J 
Gastroenterol Hepatol 2021;36(4):873-84.

Barcelona Clinic Liver Cancer stage



What's new?
• HCC is a radiosensitive tumor

• The application of SBRT has shown a high rate of local control in patients with different stages 
of HCC

• The prognosis depends on tumor factors, functional capacity of the liver and patient 
characteristics

• Necessary modern imaging for planning

• High degree of local control

• Minimally invasive method of treatment

• Ability to overcome anatomical limitations

• Does not depend on location (near major blood vessels, including portal vein, inferior vena 
cava, and bile duct)

• Possible treatment of complicated forms of tumors

• Short treatment period (usually within 2 weeks)

• Improving the patient's quality of life

• Reduction of treatment costs

• The possibility of improving the immune response to tumors

With the standard regimen of fractionation using a conventional technique, a 
therapeutic dose of 30-40 Gy provided a <30% response rate.



Challenges in planning

• Uncertain outcome of treatment

• The possibility of pronounced toxicity in large tumors

• Treatment of tumors near critical organs

• Unclear effects of re-irradiation

• Mobility of the target due to breathing and the presence of ascites



SBRT of liver metastases

• SBRT most effective in patients with up to 3 (metachronous) metastases, 
no larger than 6 cm (best up to 3 cm), ECOG status 0-2, and in those who 
received HT before and after SBRT.

• If dose-volume limitations are observed, SBRT of liver metastases is a safe 
ablative method, where mortality is 0.5%.



Esophageal cancer

• Sixth place in the number of deaths

• One-year survival of these patients is about 33%, and five-year survival is 
between 10% and 20%.

• Every year in the world, about 480,000 people fall ill with esophageal 
tumors, and about 400,000 sufferers die from this disease.

• Men get sick almost twice as often as women



TNM classification



Esophageal carcinoma radiotherapy

• Neoadjuvant CHT-RT (stages cT1b-T2N+; cT/cT and any cN+)

• Phase I TD of 41.4 Gy applied in 23 fractions

• Phase II TD 9 Gy in 5 fractions (only tumor and PET+ Ln)

• Definitive CHT-RT - cT4b stage (potentially curative approach in patients 
with SCC)

• Palliative RT



Recommendations for the treatment of squamous carcinoma 
(SCC) of the esophagus according to the stage

Stage 0 and Ia (T1a and T1b)

Esophagectomy

Endoscopic mucosal resection or submucosal dissection

with/without photodynamic therapy or radiofrequency ablation

Stage IB (T2-3N0), II and III 

(including patients with positive 

LN) – inoperabins

The general approach for these stages is: preoperative 

chemotherapy (5-FU + cisplatin) + radiotherapy -» surgery

Stage IV - palliative therapy

Palliative chemotherapy

Palliative chemoradiotherapy

Palliative radiotherapy

Palliative surgery

Palliative symptomatic and supportive therapy.



Recommendations for the treatment of adenocarcinoma 
of the esophagus according to the stage

Stage 0 and la (T1a and T1b)

Esophagectomy

Endoscopic mucosal resection or submucosal dissection with/without 

photodynamic therapy or radiofrequency ablation

Stage IB (T2-3N0), II and III 

(including patients with positive 

LN) – inoperable

Preoperative chemoradiotherapy (5-FU + cisplatin, 50 Gy), followed by 

diagnostics to assess operability

Stage III and IVA (operable), for 

patients with ECOG PS 0 or 1
Preoperative chemotherapy (5-FU + cisplatin) + radiotherapy -* surgery

Stage IV - palliative therapy

Cocurrent chemotherapy (5-FU + cisplatin) and radiotherapy

Monotherapy such as: radiotherapy, chemotherapy

Palliative surgery

Palliative symptomatic, supportive and roborant therapy

Placement of stents, dilators, endoscopic laser therapy



Radiotherapy of esophageal cancer

• X-radiation (energy 6-16 MV)

• Application of complex radiation techniques (IMRT and VMAT), whose 
planning is based on 4D-CT simulation and CT-PET imaging and whose 
implementation is controlled by IGRT procedures

• Delineation of OAR and compliance with tolerance limits



CT simulation

• In a supinated position, with the arms raised above the head, a 
thermoplastic mask for the head and neck with the arms resting against 
the body. A suitable pad is placed under the knee. Lateral lasers are 
projected at the level of the intermamillary line at half the AP diameter, 
and the sagittal laser at the level of the medial line of the body.

• CT imaging is performed with the use of intravenous contrast, and if 
necessary, oral contrast is also used.

• In the case of carcinoma of the lower third of the esophagus or 
gastroesophageal junction, the patient should be advised not to eat for 
three hours before CT simulation and before each radiation fraction.



Sohda M, Kuwano H. Current Status and Future Prospects for Esophageal Cancer Treatment. Ann Thorac Cardiovasc Surg 2017;23(1):1-
11.



Target 

volume

Structures and margins

Phase 1 (23 x 1,8 Gy)

GTVt Tumor involving the entire circumference of the esophagus (use EGDS/CT/PET)

GTVn Macroscopically enlarged lymph node (n+).

CTVt: SCC A margin of size 1 cm radially, and 3 cm proximal and distal to the GTVt

CTVt: AC A margin of size 1 cm radially, and 3 cm proximally and 5 cm distally from the GTVt

CTVn+ GTVn + margin size 0.5 cm

CTVn Levels of lymph nodes depending on the anatomical localization of the tumor

PTV 41,4 Gy CTV 41,4 Gy (CTVt + CTVn + CTVn+) + 5 mm

Optional: Phase 2 (5 x 1,8 Gy)

PTV 50,4 Gy CTV 50,4 Gy (CTVt + CTVn+) + 5 mm

OAR Lungs, heart, spinal cord, larynx, liver, kidneys

Delineation of target volumes and dose 
prescription



3D-CRT tehnika



Brachytherapy of esophageal cancer

• Intraluminal, alone or in combination with laser ablation or EBRT

• The dose is prescribed at 1 cm lateral to the axis of the catheter

• Simple palliative regimens 1x 15Gy

• Local boost combined with EBRT 1 x 7.5 Gy at the beginning and end of 
EBRT

• Metastatic esophageal cancer with dysphagic complaints 1-2 x 6-10 Gy



Stomach cancer

• Intestinal or diffuse type

• The cardia/GEJ area is much more 
common in men than in women (5:1), 
tumors that arise in the upper parts 
and spread to the GEJ are classified as 
esophageal carcinomas.

• Cancer of the lower parts of the 
stomach is more common in men, it is 
more common in blacks than in whites 
with the highest incidence in older age 
(from 50 to 70 years).





Stomach cancer

• In terms of morbidity, it is in sixth place, and in terms of mortality, it is in 
third place among all malignancies



Gastric carcinoma - classification integrates 
multidimensional genetic features

Wang H, et al. A novel genomic classification system of gastric cancer via integrating multidimensional genomic characteristics. Gastric 
Cancer 2021;24(6):1227-41.



Tumors of GEJ division according to Siewert

• Type I - the center of the tumor is located > 1 cm above the anatomical 
border of the GEJ

• Type II - the center of the tumor is located up to 1 cm above and 2 cm 
below the anatomical border of the GEJ

• Type III - the center of the tumor is located > 2 cm, but not > 5 cm below 
the anatomical border of the GEJ



TNM classification



Gastric cancer radiotherapy

• RT combined with sequential and 
concomitant CHT (Cisplatin/5-
fluorouracil/leucovorin)

• Preoperative RT - 45 Gy in 25 fractions 
(tumors of the GEJ region, enables R0 
resection)

• Postoperative RT+/- CHT - TD- 45 Gy 
in 25 fractions (stages II and III, 
suboptimal surgery, R1)

• Metastatic disease hypofractionated 
RT: symptomatic locally advanced or 
recurrent disease, bleeding, 
obstruction or pain



CT simulation

• Oral barium contrast is used to visualize the anastomosis site of the 
esophagus and the rest of the stomach, as well as the small intestine.

• Sections from the roof of the diaphragm to L4, while for tumors of the 
gastroesophageal transition, the upper limit of the CT volume should be at 
the level of the trachea carina

• It is performed in a supinated position, with the arms raised above the 
head and the knees slightly bent

• The lateral lasers are projected at the level of the xiphoid at half the AP 
diameter, and the sagittal laser at the level of the medial line of the body.

• The patient should be advised not to eat for 3 hours before the CT 
simulation and before each radiation fraction

• If necessary, CT simulation can be performed with the application of oral 
and intravenous contrast (e.g. when planning postoperative radiotherapy)



Target volumes in the application of neoadjuvant 
radiotherapy for gastric cancer

GTVt: all localizations - tumor (use EGDS/CT/PET)

GTVn: all localizations - macroscopically enlarged lymph nodes (n+)

CTVt: GEJ GTVt + margin width 1 cm radially, 3 cm cranially and 5 cm caudally

CTVt: tumor of the upper 1/3 of the stomach - stomach without pylorus and antrum; minimum 5 cm wide

margin from the edges of the GTV

CTVt: tumor of the middle 1/3 of the stomach - the whole stomach

CTVt: tumor of the lower 1/3 of the stomach - stomach without cardia and fundus; minimum 5 cm wide

cranial margin from the edges of the GTV; in case of infiltration of the duodenum and pylorus, the CTVt

should be expanded around the duodenum with a 3 cm wide margin from the edges of the GTV

CTVn+ - macroscopically enlarged lymph nodes (n+) + 0.5 cm

CTVn - levels of LN that, depending on the anatomical localization of the tumor, are irradiated

prophylactically; CTVn is defined as a margin of 7 mm around associated blood vessels

CTV 45 Gy CTVt + CTVn + CTVn+

PTV 45 Gy - CTV 45 Gy + 3D 1.5 cm wide margin (for 3D conformal RT + NAL protocol)

OAR - small and large intestine, liver, heart, lungs, kidneys, spinal cord





Radiotherapy of colon and rectal cancer

Neoadjuvant RT + CHT (5-Fu +/- oxaliplatin): stage II and III rectal cancer

• Primary aim: downsizing, downstaging, devitalization of tumor cells,
increasing the efficiency of surgery, local disease control and long-term
survival.

• Surgery follows 10-12 weeks after completion of RT
• In the case of complete responce (CR), with frequent controls, the

application of operative treatment can be delayed until a possible relapse
of the disease (the so-called "watch and wait" approach)

Preoperative RT as monotherapy in a hypofractionated regimen, and surgery
is performed within seven days of RT ("short course")
• Hypofractionated radiation (without chemotherapy), for the same PTV

prescribes a dose of 25 Gy in 5 fractions.



Radiotherapy of colon and rectal cancer

• Adjuvant (postoperative) RT +/- CHT (5-Fu) 4-6 weeks after surgery: pT3> 
pT4, pN+ stage, tumor infiltration of perirectal tissue and surrounding 
organs, resection margins <3 mm, tumor >3 cm, LVI positive LN or R1/2 
resection in pT2N0 stage disease.

• Positive resection margins (R1) after performed preoperative HT-RT and 
operative treatment - consider postoperative application of a boost dose 
to the tumor bed of 25 Gy in 5 fractions using the SBRT technique, before 
performing adjuvant HT



OAR Dose/volume Max dose

Large intestine V45<20 cc 55 Gy

Small intestine V45<195 cc

Bowel bag V30<450 cc

Femoral head V50<5%

Wings of the iliac bone V30<50%; V40<35%; V50<5%

External genitalia V20<50%; V30<35%; V40<5%

Bladder V35<50%; V40<35%; V50<5%



• Chemo-reirradiation in non-metastatic disease

• If, after the preoperative CHT-RT and operative treatment, the 
histopathological findings indicate R1, it is indicated 
postoperatively, before performing adjuvant CHT, to apply a boost 
dose of 25 Gy in 5 fractions to the tumor bed, using the SBRT 
radiation technique

• Palliative RT and reirradiation of rectal cancer.

• Re-irradiation after the appearance of a local recurrence, with a 
hyperfractionated accelerated radiation regimen, a dose of 36 Gy in 
30 fractions, 1.2 Gy per fraction, two fractions per day with an 
interval of 6 hours, for 15 working days is prescribed to the PTV



Benefits of neoadjuvant CHT/RT

• T down-staging and T-down-sizing

• Increase in % of complete resections, as well as sphincter-preserving 
surgeries

• Reducing the percentage of local recurrences

• Reducing the malignant potential of dissemination

• Tumor cells during surgery

• Sterilization of peripheral clinically undetectable malignant foci as well as 
deposits in lymph nodes;

• Less toxicity compared to postoperative RT (smaller air volume - less 
irradiation of the small intestines and less frequent inclusion of the 
perineum in the air field)



SHORT COURSE vs. LONG COURSE 

SHORT COURSE

• Less acute toxicity

• Lower percentage of tumor 
regression

• Greater number of late 
complications (urinary, intestinal 
and sexual dysfunctions)

• Short lasting, cheaper

LONG COURSE – standard

• Greater acute toxicity
• Higher percentage of tumor 

regression (down-staging and 
down-sizing-40-60%)

• Complete tumor regression (CR) is 
achieved in 9-30% of patients

• A higher percentage of sphincter-
preserving surgeries (about 60%)

• Long lasting, significantly more 
expensive

• Tumor regression partly depends 
on factors: total dose of radiation, 
applied cytostatic, time between 
preoperative treatment and 
surgery



Indications for neoadjuvant radiotherapy

• The stage of the disease

• Tumor localization

• Status lgl

• Status of the mesorectal fascia

• Tumors in the middle and lower third of the rectum benefit more from 
neoadjuvant radiotherapy compared to high rectal cancer



Delineation of target structures and volumes

• GTV includes the primary tumor and macroscopically enlarged lymph nodes 
on a based on the findings of endoscopy and MRI of the pelvis

• CTV 4500 (CTV1 + CTVLN)

• CTV1 - Tumor of the rectum + mesorectum + presacral space + 2 cm each

• cranial - caudal direction

• In the case of tumors localized within 6 cm of the anal line (in sphincter-
sparing operations) and patients with sphincter infiltration, the perineum 
must be included in CTV 1

• CTVLN - iliac (internal and external) lymph nodes with a cranial border from 
the bifurcation of the aorta and obturator lymph nodes

• Inguinal lymph nodes are involved in the CTVLN in low-lying tumors (distal 
rectum) and/or with infiltration of the dentate line and vagina



Delineation of target structures and volumes

• PTV 4500 

• A margin of 0.5 cm to 1 cm around CTV 45 in all directions.

• In the case of tumors located in the middle and upper third of the rectum 
(up to the lower edge of the mesorectum), the lower part of the anal 
canal, which is usually 2 cm long, should be spared

• PTV 5040 (Boost) - covers CTV1 (tumor bed) with a margin of 1 to 2 cm



Delineation of target structures and volumes

Delineation of the 7 topographic regions that may be included in the CTV:

• Mesorectum (M),

• Presacral lgl (PS/PN),

• Lateral lymph nodes (LLN),

• External lymph nodes (EIN),

• Ischiorectal fossa (IRF),

• Inguinal lymph nodes and

• Sphincter complex

Mileusnić i sar. Radijaciona onkologija, 2020.





Delineation

• GTVt + CTVt+ PS/PN+IRF+SC- usually one volume

• PTVt - 1cm, PTVn - 7 mm

• PTVt + PTVn = PTV





















Dose escalation

• SIB

– 45 Gy to the mesorectum and lgl+ SIB to the tumor and 2 cm in all 
directions to a total dose of 52.5-57.5 Gy







Anal cancer radiotherapy

• EBRT or brachytherapy

• Neoadjuvant to competitive EBRT and CHT

• The original "Nigro regimen" of this therapy includes chemotherapy in 
the first and fifth weeks with continuous radiotherapy.

• D1-D5 for 5 weeks: 5-Fu 1000 mg/m2/day by continuous i.v. infusion 
D1-D4 and D29-D32 + Mitomycin 10 mg/m2 i.v. Dl and D29.



The lymphatic drainage of the anal canal ends in three 
levels of lymph nodes:

• The lymph of the lower part of the anal canal, including the skin of the 
perineum, is drained into the superficial inguinal lymph nodes. 
Anastomoses of lymphatic vessels enable the drainage of lymph from the 
lower part of the anal canal towards the femoral lymph and external iliac 
lymph nodes.

• Lymphatic drainage of the anus at the level of the dentate line ends with 
lymph nodes along the internal iliac artery, i.e. in internal pudendal, 
hypogastric and obturator lymph nodes.

• The lymphatic network of the upper part of the anal canal follows the 
drainage of the lymphatic vessels of the rectum, flowing into the perirectal 
and upper hemorrhoidal lymph nodes.

• Anal canal tumor metastases almost never develop in the liver

• The lower the tumor is localized from the rectum to the anal canal, the 
less frequent are the metastases in the liver and more often in the 
inguinal fossa, lungs and bodies of the spinal vertebrae.



Treatment of cancer of the anus

T1, well differentiated

Local surgical excision only:

T<2 cm, well differentiated, with superficial spread and negative excision margins. It is only recommended

for patients who will have frequent follow-up. In a well-selected group, this therapy achieves local control

>90%.

It is not indicated if the sphincter or >40% of its circumference is affected (it would cause incontinence, so

chemo + radiotherapy is recommended).

Radiotherapy alone: total dose of 65 Gy with 45 Gy prophylactically to lymph nodes.

T1-2, N0, postoperative resection margins close to the tumor or microscopically involved by the tumor

- Consider implementing a shortened course of concurrent chemo RT: RT- 30 Gy + 1 cycle of

chemotherapy: mitomycin + 5-FU.

- If the resection margins are microscopically positive: RT - 45Gy (36 Gy+ 9 Gy boost to the primary

tumor) + 2 cycles of chemotherapy: mytomycin + 5FU.

- surgical treatment post-operative chemotherapy (5-FU/leucovorin - 1 cycle) - competitive

chemotherapy (5-FU/LV - 2 cycles) + radiotherapy (45 Gy) -> chemotherapy (5-FU/LV - 2 cycles)

Stage I-III with an intact sphincter

- Competitive radiotherapy + chemotherapy (5-FU/mytomycin)

Stage IV disease

- Therapy for palliative purposes: surgery, radiotherapy or chemotherapy - individualized treatments.

Tumors of the anal margin

- Wide local surgical excision with resection margins >1 cm.

- Chemoradiotherapy with irradiation of inguinal lymph nodes, and if the primary tumor was localized

above the dentate line, irradiation of pelvic lymph nodes is also recommended (chemotherapy

5FU/mytomycin, RT 45-60Gy).

- - If postoperatively T1N0 and well differentiated - monitoring - frequent observations.



Treatment of cancer of the anus

• RT-CHT is the method of choice in the primary treatment of cancer of the 
anal canal larger than 2 cm and involves EBRT of the primary tumor and 
inguinal lymph nodes, with the simultaneous (concomitant) administration 
of chemotherapy, which contains 5-Fu and mitomycin C and/or cisplatin. 
Chemotherapy in combination with radiotherapy is prescribed during the 
first and fifth weeks of radiotherapy.

• Sometimes brachytherapy (intraluminal or interstitial) is applied along 
with EBRT.

• EBRT is combined with HT, where in the first phase, the locoregional 
radiation technique, a dose of 40 to 45 Gy is applied to the target volume 
in 20 to 25 fractions



Target volumes

• GTV includes the primary tumor and macroscopically enlarged lymph 
nodes, and based on the findings of endoscopy and imaging procedures 
(MR of the pelvis)

• CTV 3060 includes GTV and all lymphatics in the basin of iliac (internal and 
external) lymph nodes, presacral and bilateral inguinal lymph nodes with 
the cranial border at the level of L5 - S1

• Further prescription of the dose depends on the stage of the disease and 
affected groups of lymph nodes, and radiation therapy is carried out using 
the shrinking field technique.

• PTV 3060

• Margin of 0.5 cm to 1 cm around CTV 3060 in all directions



PTV 4500

• It includes enlarged lymph nodes and elective lymph nodes in high-
risk regions. Margin of 0.5 cm to 1 cm around CTV 4500 in all 
directions. Depending on the stage of the disease and the affected 
groups of lymph nodes, the therapeutic volumes are planned using 
the shrinking field technique and the prescription of a total dose of 
up to TD 50.4 Gy, i.e. up to TD 59.4 Gy

CTV 5040 (ie PTV 5940) Macroscopic residual disease after TD 45 Gy, 
i.e. tumors stage T3-T4, i.e. N1 nodal stage



• Using a local technique, a boost dose of 15 to 20 Gy is applied to the 
tumor.

• EBRT can also be performed in the pronation position, using a three-field 
technique - (direct posterior and two lateral beam fields) that include the 
tumor/tumor bed and regional lymph nodes.

• In this case, the inguinal lymph nodes are irradiated separately from the 
AP/PA beam fields, via direct fields, with electrons.

• RT with a local technique can also be performed in some patients using 
interstitial or endoluminal brachytherapy, while a boost dose to the 
inguinal lymph nodes can also be applied with electrons.







Benign conditions – indications for radiotherapy

• RT for non-malignant indications certainly has a place in modern medicine, 
and there is considerable evidence for the utility of low- to intermediate-dose 
RT for treating a range of specific indications. 

• RT at these doses is relatively easy to administer, has few symptomatic side 
effects and often provides good long-term control and improved quality of life

• Consequently, although the doses required to treat benign disease are 
generally lower than those used to treat cancer, caution is advised when 
considering RT for these conditions in children and young adults.



McKeown SR, et al. Radiotherapy for benign disease; assessing the risk of radiation-induced cancer following exposure to intermediate dose radiation. Br J Radiol. 
2015;88(1056):20150405.



McKeown SR, et al. Radiotherapy for benign disease; assessing the risk of radiation-induced cancer following exposure to intermediate dose radiation. Br J Radiol. 
2015;88(1056):20150405.



McKeown SR, et al. Radiotherapy for benign disease; assessing the risk of radiation-induced cancer following exposure to intermediate dose radiation. Br J Radiol. 
2015;88(1056):20150405.
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