
تطوير واقع جراحة الاورام في العراق 

فرع الجراحة–ا م د منور النقاش 



Anatomy 
• The rectum begins at the rectosigmoid 

junction at level of S3 vertebra  it is 
about 15 cm long. Because of 
differences in treatment and prognosis, 
the rectum is subdivided into three 
parts according to the distance of the 
lower margin of the tumor from the anal 
verge (assessed by rigid sigmoidoscopy):      
(> 10-15 cm, > 5-10 cm, 0-5 cm)

• Patients entered into postoperative 
adjuvant rectal trials in the United 
States were required to have tumors 
with the inferior aspect at or below the 
peritoneal reflection. For entry into 
preoperative trials, most use tumors 
with a distance of less than 12 cm from 
the anal verge for eligibility. The 
German trial allowed tumors at a 
distance of as much as 16 cm

• the rectum exhibits lateral curves  
usually three: two on the left side    
and one on the right), which corresp
ond on the intraluminal aspect to     
Houston's valves – superior (9-10 cm 
from the anal verge); the middle      
valve, termed Kohlrausch's valve,    
which is the most consistent (6-8 cm 
from the anal verge); and inferior (4
-5 cm from the anal verge)



Anatomy 
• The anterior peritoneal reflexion represents the  

point at which the rectum exits the peritoneal      
cavity and becomes an retroperitoneal structure    
(approximately 12-15 cm from the anal verge).      
Below this level, a layer of visceral fascia  encloses 
both the rectum and mesorectum tissue, forming  
a separate compartment within the pelvis

• discontinuous microscopic tumor spread (including 
meta- stasis in lymph nodes, solitary tumor foci, 
vessel and         perineural invasion) can be found   
in the mesorectum,         predominantly in a radial 
direction but also in a distal one, up to some          
centimeters from the lower tumor margin.

• Extramural venous invasion (EMVI) specifically     
describes  tumor cells within the veins outside the 
muscularis propria of the bowel wall. EMVI is        
widely regarded as an adverse  prognostic feature 
in rectal cancer and confers a higher   risk of both 
local and distant recurrence.



Anatomy 

• Lymph node drainage:
• Upper half rectum:  superior hemorrhoidal → IMA 

→ para-aortic 

• Lower half rectum: Inferior + middle hemorrhoidal 
→ internal iliac, obturator presacral nodes

• Involvement of anal canal: superficial inguinal node

• Invading anterior structures (prostate, bladder,      
vagina) → external iliac

• Rectal metastases travel along portal drainage to   
liver via the superior rectal vein; pulmonary          
metastases can result from drainage via the

middle and inferior rectal veins to the systemic     
circulation



presentation

• Common symptoms include gross red blood (mixed or covering stool, or   by itself, so
metimes accompanied by the passage of mucus) and a change  in bowel habits such  
as unexplained constipation, diarrhea, or reduction in stool caliber.

• Hemorrhoidal bleeding should always be a diagnosis of exclusion.
• Obstructing rectal cancers frequently present with diarrhea rather than constipation. 
• In cases of locally advanced rectal cancer with circumferential growth and extensive     

transmural penetration, urgency, inadequate emptying, and tenesmus occur.
• Urinary symptoms and buttock or perineal pain from posterior extension are grave    

signs. 
• Sciatic pain is indicative of tumor invasion into the sciatic notch, and surgery will likely 

leave gross disease.

• DRE and complete pelvic exam in women. Note size, location, ulceration, mobile vs     
tethered vs fixed, and sphincter function on rectal exam.





Clinical assessment 



Clinical assessment 



Staging 
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Staging 



Rectal 
cancer

Favorable 

cT1N0

Local excision 

Endocavitory
RT

Unfavorable 

cT1N0, or cT2No

APR : lower 
lesion 

LAR : mid-upper 

Stage II/III

Pre-op

1. TNT (chemo , CRT) 
then sx

2. RT – sx – chemo

3. CRT – sx - chemo

Post-op

Chemo – CRT -
chemo



Favorable cT1N0

1. 8 cm from anal verge 

2. < 3 cm size 

3. < 30% of circumference 

4. Margin > 3 mm 

5. No LVI nor PNI 

6. Not fixed 

7. No ulceration 

8. Well – moderately differentiated

9. Non signet ring histology  

Local recurrence after excision is 5-10%



Favorable cT1N0

Can be treated by :

❑ Endocavitory irradiation (papillion technique) before delivery the anus is dilated and 
4 cm proctoscope is introduced. A low-energy X ray unit is placed through the scop
e almost against the tumor. 50 Kv is delivered at 30 Gy/Fx in 3-4 Fx over 1 month

❑ local excision : transanal local excision , post proctocomy, trans-sphincteric           
excision 

{regardless the technique, the excision should be 1. full thickness 2. non fragmented 
3. negative margin 

For unfavorable cT1N0 -T2N0 local recurrence afer excision is 17% & incidence of        
positive pelvic LNs = 10-15%



Surgical principles 
• Total mesorectal excision TME and sharp dissection of the entire    

mesorectur are the standard of care. It generally extends 4-5 cm b
elow distal edge of tumor, but for distal tumors (<5 cm from anal ver
ge) 1-2cm negative margin maybe acceptable.

• Low anterior resection LAR : is used for mid-upper tumors, it’s a sphi
ncter preserving procedure with  LN dissection > 12 

• Abdominoperineal resection APR : for lower lesions , permanent colos
tomy , > 12 LNs dissected 



Pre op RT VS. surgery alone
• 2 randomized trials of short course RT pre operative.            

All except for dutch trial were in pre-TME era. Most trials   
showed a decrease in local recurrence rate



Swedish Rectal Cancer Trial : Phase III. 1168 patients with resectable rectal CA cT1-3 rando
mized to pre-op RT (25 Gy/5 fx) and surgery vs surgery alone (non-TME). Pre-op RT impro
ved 5-year LR and 5-year OS. Thirteen- year OS was 38% vs 30% favoring RT.

Dutch TME : Phase III. 1861 patients with resectable rectal CA randomized to pre-op RT   
(25 Gy/5 fx) and surgery vs surgery alone (TME surgery). Pre-op  RT improved10-year LR 
(5% vs 11%). RT reduced cancer specific survival but   not overall survival. Subset analyse
s showed improved survival for patients with stage III disease and negative circumferential 
resection margins. At 5  years, RT increased fecal incontinence (62% vs 38%), pad wearin
g, bleeding (11% vs 3%), and mucous discharge.



Chemoradiation 

• Chemoradiation can be delivered preoperatively or postoperatively. For p
atients with cT1-2N0 disease, the initial treatment is surgery. If the tum
or is pT3-4N0 or TanyN1-2, this is commonly followed by postoperative 
chemoradiation. For patients with cT3-4N0 or TanyN+ lesions,

• preoperative chemoradiation is given, followed by surgery (alone or plus i
ntraoperative radiotherapy [IORT] for T4 lesions) and postoperative adju
vant chemotherapy.



Pre-op vs Post-op ChemoRT

• Compared with post-op RT, pre-op RT reduces risk of local recurr
ence, increases sphincter  preservation, and decreases toxicity. Ho
wever, some patients may receive unnecessary radiation, as up to 

20% of patients are overstaged.



German Rectal Cancer Study Group Phase III.    
823 patients with T3/4 or N+ rectal CA random
ized to pre-op (50.4  Gy +  5-FU) vs post-op    
chemoRT (54 Gy + 5-FU). All  patients received 
an additional 4 cycles of bolus 5-FU. 
Pre-op chemoRT improved 5-year LR rate (6% 
vs 13%), increased sphincter preservation (39
% vs 19%), and decreased grade 3–4 acute and 
late toxicity and late anastomotic strictures. 25
% of pre-op group compared to 40% post-op  
had +LN, and there was pCR in 8% of pre-op    
group. In post-op arm, 18% of initially eligible   
patients were over staged and excluded due to    
finding of pT1-2N0 disease at time of surgery.  
No difference  in survival.



Do patients with pathological node-negative rectal   

cancer require pelvic irradiation? 

• Patients who undergo high quality TME, who have more      
than 12 LNs examined and have pT3N0 disease do not nee
d the radiation component of chemoradiation depending on 
the   adequacy of radial and distal margins of resection. 

• The small benefit in local control with irradiation is not       
worth the risks, especially in women of reproductive age.

• However, patients with pT3N0 tumors with adverse           
pathological features, who undergo resection without TME, 
or who have fewer than 12 nodes examined should still       
receive postoperative chemoradiation.



Pre op chemoradiation 
• Based on the German CAO/ARO/AIO 94 trial, preoperative chemoradiation is standard 

treatment for patients with cT3-4N0 or Tany N+ disease. The disadvantage of              
preoperative therapy is the possible overtreatment of patients with either early-stage   
disease (pT1-2N0) or undetected metastatic disease.

• There has been some debate as to which fluoropyrimidine (5-FU or capecitabine) is the 
preferred radiosensitizer. Two trials have examined this question. The NSABP R-04 trial 
and Hofheinz et al. both reported that 5-FU– and capecitabine-based  chemoradiation 
regimens are equivalent.

• The role of post op adjuvant chemotherapy following preoperative chemoradiation is    
controversial. There are two randomized trials (EORTC 22921 , FFCD 9203) both of    
which reported a significant improvement in local control but no survival benefit

• A subset analysis of the EORTC trial revealed that patients who respond to pre op CRT 
had a survival benefit of post op chemotherapy

• Almost all trials of preoperative chemoradiation report an increase in pCR with a longer 
interval between chemoradiation and surgery. Historically, the interval was 4 to 6 weeks, 
which has increased to 6 to 10 weeks in many recent series



Preoperative Short-Course Radiation Versus Long-

Course Chemoradiation 

• Short-course radiation was established as a standard therapy in the Dutch  CKVO and Swedish 
trials, and chemoradiation was established as a standard    therapy by the     German Rectal Ca
ncer Trial CAO/ARO/ AIO-94.

• The Dutch and Swedish trials cannot be directly compared to the German trial because patient
s selected for treatment with short course radiation included   patients with cT1-3 disease,      
whereas 95% of the patients in the German trial had cT3 and/or N+ disease. 

• Recently, randomized trials of short-course radiation have included patients    with stage cT3 or 
N+, thereby allowing a more relevant comparison between    these two approaches.

• Historically : short course Rt has not been recommended for patients with cT3,N+this is           
because of

• 1. its lack of sphincter preservation

• 2. inability to safely combine it with adequate doses of chemotherapy 

• 3. associated late toxicity

•



Sphincter preservation 

• When the tumor is located in close proximity to the dentate line, the de
crease in tumor volume with chemoradiotherapy may allow the surgeon 
to perform a sphincter-conserving procedure, such as a coloanal anasto
mosis. However, if the tumor directly invades the    anal sphincter, sphin
cter preservation is unlikely even when a clinical complete response is ac
hieved.

• When the goal of preoperative therapy is sphincter preservation,           
standard course chemoradiation with conventional irradiation doses and 
techniques followed by surgery in 6 to 10 weeks is recommended. Data 
from the Lyon R90-01 trial of preoperative irradiation suggest that an   
interval of longer than 2 weeks following the completion of irradiation   
increases the chance of downstaging.



Does short-course radiotherapy increase sphincter 

preservation?

• An analysis of 1316 patients who received short-course preoperative       
irradiation revealed that downstaging was most pronounced when the      
interval between the completion of irradiation and surgery was at least   
10 days. In the Dutch CKVO 95-04 trial, in which the interval was 1 week
, there was no downstaging.



Stockholm III 

• Stockholm III : Phase III. 303 patients randomized to  
short-course RT (25 Gy/5 fx) and early surgery (with
in 1  week), short-course and delayed surgery (after 
4–8  weeks), and long-course RT (50  Gy/2 fx). The 
post-op complication rates were 46%, 40%, and 32
% for the arms, respectively. 

• Among patients receiving short-course RT, patients   
in the delayed surgery arm had lower ypT stages,      
higher rates of pCR (11.8% vs 1.7%), and higher      
likelihood of tumor regression (10.1% vs 1.7%).







• Yeo retrospective review if inguinal LNs were not irradiated, 5-yr 
LR is 3.5% for anal ccanal invasion, 0.2% if no invasion 

• IMRT maybe considered for inguinal LNs irradiation o decrease   
dose to genitalia, those who need dose escalation or SIB 

• Concurrent chemotherapy : 
1. Continous infusion 5FU 225mg/m2 over 24 hrs 7 days a week 

during RT 
2. Xeloda 825 mg/m2 twice daily 5 days a week is an acceptable  

alternative according to randomized data (hofheinz, oconnell) 



DOSE   PRESCRIPTIONS

• Pre-op chemoRT: Pelvis: 45 Gy/25 fx. Tumor bed boost: 5.4 Gy/3 fx.      
Alternatively, IMRT with simultaneous integrated boost, 45 Gy to pel
vis and 50 Gy to tumor + margin in 25 fx.

• Pre-op short-course pelvic RT: 25 Gy in 5 fx. 

• Post-op chemoRT: 45–50.4 Gy to pelvis, boost tumor bed additional 
5.4–9 Gy.

• Unresectable/inoperable chemoRT: Pelvis to 45 Gy, boost primary to 
55.8–59.4 Gy. Consider IMRT to limit small bowel dose. 45 Gy to the 
whole pelvis, 50.4 Gy to the primary and sacral hollow, 55.8–59.4 Gy
to the primary tumor.
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