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Pancreas, Colorectal, Anal Canal



• Pancreas

– Standard resection - pancreaticoduodenectomy

– Boderline resectable disease – options

• Colorectal

– Colon:

• Standard colectomy

• Complete mesocolic excision

• Multivisceral resection

GI Malignancy – Surgical Options



• Colorectal

– Rectum:

• Total Mesorectal excision (TME)

• Sphincter Preservation

• Abdomino perineal resection (APR)

• Extralevator APR

• Rectal resection – Beyond TME

– Colorectal peritoneal metastasis – CRS+HIPEC

GI Malignancy – Surgical Options



• Very poor prognosis, 5 yrs survival – 6%

• Late stage of presentation

• Only 20 % are eligible for initial resection

• 5 yrs survival of R0 resected patients – 25%

Tumour biology of pancreatic cancer 

contributes to early recurrence and metastasis, 

and resistance to chemotherapy / radiotherapy

Pancreas – Surgical Options



Ca Pancreas - Treatment Strategy

Resectable Boderline resectable Unresectable

PANCREATIC CANCER



Ca Pancreas - Treatment Strategy

Boderline resectable

• For tumors of the head or uncinate process. Solid tumor contact

• With the SMV or portal vein of >180 degrees, with vein 

deformity / thrombosis but reconstructable.

• With the inferior vena cava.

• With the common hepatic artery without extension to the celiac axis or 

hepatic artery bifurcation, allowing for safe and complete resection and 

reconstruction.

• With the SMA ≤180 degrees. 

• With variable anatomy (eg, accessory right hepatic artery, replaced right 

hepatic artery, replaced common hepatic artery, and the origin of replaced or 

accessory artery).

• For tumors of the body/tail: Solid tumor contact

• With the celiac axis of ≤180 degrees.

• With the celiac axis >180 degrees without involvement of the aorta and with 

an intact and uninvolved gastroduodenal artery.



Ca Pancreas - Treatment Strategy
Unresectable

• Head of pancreas/uncinate lesions: Solid tumor contact

• With the SMA >180 degrees
• With the celiac axis >180 degrees

• With the first jejunal SMA branch

• Non - reconstructable SMV or portal vein due to tumor 

involvement or occlusion (can be due to tumor or bland thrombus)

• With the most proximal draining jejunal branch into the SMV

• Body and tail lesions: Solid tumor contact

• Of >180 degrees with the SMA or celiac axis

• With the celiac axis and aortic involvement

• Unreconstructable SMV or portal vein due to tumor involvement or 

occlusion (can be due to tumor or bland thrombus)

• For all sites:

• Distant metastases

• Metastases to lymph nodes beyond the field of resection



Ca Pancreas - Treatment Strategy

Resectable Boderline resectable Unresectable
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Ca Pancreas - Treatment Strategy

Resectable Boderline resectable Unresectable



Treatment Strategy

Resectable Boderline resectable Unresectable

Resection + 

Adjuvant 

chemotherapy

Chemotherapy 

CTRT

Targeted therapy

Neoadjuvant 

Chemotherapy 

/ CTRT

ResectableYes No



65 year old male; Obstructive jaundice; bilirubin of 13 mg%

Normal LFT’s
BT / CT / INR…WNL’s 
Next step?

? Role of stenting

Ca Pancreas - Treatment Strategy

RESECTABLE

Pre-Op Issues



Treatment Strategy – Preop Issues

Preoperative biliary drainage – Not routinely indicated

NEJM 2010



Treatment Strategy – Preop Issues

Preoperative biliary drainage – Not routinely indicated

Conclusions

Stent only in symptomatic jaundice

Very high hyperbilirubinemia >20mg% 

Positive bile culture - Higher morbidity and mortality

Uncomplicated stenting – no increase

Wait for 3 – 6 weeks post stenting Br J Surg 2005



Treatment Strategy – Preop Issues

Need for tissue diagnosis

• Indications:

– if there is evidence of systemic spread of disease, 

– if there is local evidence of unresectability on staging 

studies, 

– if the patient is unfit for major surgery, 

– if neoadjuvant treatment is being contemplated (eg, for a 

borderline resectable lesion)

– if alternative diagnoses need to be excluded (eg, 

metastatic disease to the pancreas).

Obstructive jaundice with a mass lesion in the pancreas on 

imaging does NOT require tissue diagnosis



Treatment Strategy – Preop Issues

Need for tissue diagnosis

• Indications:

– if Surgery is not the first line of management

– if the diagnosis is not clear (eg, metastatic 

disease to the pancreas).

Obstructive jaundice with a mass lesion in the pancreas on 

imaging does not require tissue diagnosis



Treatment Strategy – Preop Issues

Staging Laparoscopy

• CT, MRI, USG rarely picks up peritoneal metastasis <1 cm in 

diameter.

• Potentially resectable lesions in the body or tail of the pancreas 

– 50% will have occult peritoneal metastases.

• Indications:

– Primary tumour >3cm, 

– Initial CA 19-9 level >100 units/mL

– Imaging suspicious for peritoneal disease.



Pancreatic Tumors – Surgical Options

• Depending on location

- Pancreaticoduodenectomy – Classic / PPPD

- Distal/Subtotal Pancreatectomy ± splenectomy

- Total Pancreatectomy



Surgery for Pancreatic Tumors

Pancreatico-duodenectomy (PD)

Periampullary tumours

Lesions in the head, neck and uncinate process



Surgery for Pancreatic Tumors

Classical Pancreatico-duodenectomy (PD) (Whipple)

- pancreatic head

- duodenum 

- first 15 cm of the 

jejunum

- common bile duct

- gallbladder

- partial gastrectomy 

Resection template



Surgery for Pancreatic Tumors

Pylorus Preserving Pancreatico-duodenectomy (PPPD)

- decrease the incidence of postoperative dumping, 

marginal ulceration, and bile reflux gastritis associated 

with partial gastrectomy



Surgery for Pancreatic Tumors

Diener M et al., Ann. Surg. 2007

Survival

Favors pppd Favors Whipple

RCT’s 6

Equally radical operations

No difference in survival

No difference in morbidity / 

mortality

Similar QOL 

Wenger et al., Chirurg 1999

Tran et al., Ann. Surg. 2004

Lin et al., Hepatogastroenterology 2005

Seiler et al., Br. J. Surg. 2005

Paquet et al., Chir. Gastroenterol. 1998

Bloechle et al., DGCh Forumband 1999



Surgery for Pancreatic Tumors

Distal Pancreatectomy +/- Splenectomy

RAMPS



Surgery for Pancreatic Tumors

Radical Antegrade Modular Pancreatico-Splenectomy



Surgery for Pancreatic Tumors

Radical Antegrade Modular Pancreatico-Splenectomy



Surgery for Pancreatic Tumors

Radical Antegrade Modular Pancreatico-Splenectomy



Surgery for Pancreatic Tumors

Radical Antegrade Modular Pancreatico-Splenectomy



Surgery for Pancreatic Tumors

Radical Antegrade Modular Pancreatico-Splenectomy

BMC Surgery 2017

RAMPS –

Higher R0 resection rates [OR 2.19 CI, (1.16 ~ 4.13); P = 0.02]

More lymph nodes [weighted mean difference (WMD) 7.06 (4.52 ~ 9.60); P < 

0.01] 

No statistically significant difference in recurrence rates [P = 0.10], OS [P = 0.05] or 

DFS [P = 0.93].



Surgery for Pancreatic Tumors

Central/Median Pancreatectomy

Very small lesions in the neck

Neuroendocrine tumours



Surgery for Pancreatic Tumors

Extent of Lymphadenectomy



Surgery for Pancreatic Tumors

Extent of Lymphadenectomy



Surgery for Pancreatic Tumors

Extent of Lymphadenectomy
Review: LA in PDAC

Comparison: 01 Extended LA vs Standard LA                                                                                 

Outcome: 02 3 YSR                                                                                                      

Study  Extended LA  Standard LA  OR (random)  Weight  OR (random)

or sub-category  n/N  n/N  95% CI  %  95% CI

 Pedrazzoli 1998            9/41               9/40         14.71      0.97 [0.34, 2.76]        

 Yeo 2002                  65/148             64/146        56.03      1.00 [0.63, 1.59]        

 Farnell 2005              16/39              10/40         17.28      2.09 [0.80, 5.44]        

 Nimura 2005                5/50               9/51         11.98      0.52 [0.16, 1.67]        

Total (95% CI) 278                277 100.00      1.05 [0.69, 1.59]

Total events: 95 (Extended LA), 92 (Standard LA)

Test for heterogeneity: Chi² = 3.42, df = 3 (P = 0.33), I² = 12.4%

Test for overall effect: Z = 0.21 (P = 0.83)

 0.1  0.2  0.5  1  2  5  10

 Favours Extended LA  Favours Standard LA

3-year survival 

Michalski CW et al., Br J Surg 2007

Review: LA in PDAC

Comparison: 01 Extended LA vs Standard LA                                                                                 

Outcome: 04 Overall Complications                                                                                      

Study  Extended LA  Standard LA  OR (random)  Weight  OR (random)

or sub-category  n/N  n/N  95% CI  %  95% CI

 Pedrazzoli 1998            8/41              11/40         27.46      0.64 [0.23, 1.81]        

 Yeo 2002                  79/148             36/146        31.34      3.50 [2.13, 5.74]        

 Farnell 2005              39/39              25/40         13.37     48.02 [2.75, 838.36]      

 Nimura 2005               34/50               7/51         27.83     13.36 [4.94, 36.11]       

Total (95% CI) 278                277 100.00      4.52 [1.16, 17.61]

Total events: 160 (Extended LA), 79 (Standard LA)

Test for heterogeneity: Chi² = 20.64, df = 3 (P = 0.0001), I² = 85.5%

Test for overall effect: Z = 2.17 (P = 0.03)

 0.1  0.2  0.5  1  2  5  10

 Favours Extended LA  Favours Standard LA

morbidity



Reconstruction:

Management of pancreatic stump after PD

Pancreatico-enteric anastomotic breakdown 

still remains a life-threatening complication

Surgery for Pancreatic Tumors



Reconstruction:

Management of pancreatic stump after PD

Surgery for Pancreatic Tumors

• Closure of the pancreatic stump

• Pancreatico – gastrostomy

• Pancreatico – duodenostomy



Closure of the pancreatic stump

by suture (a) or stapler(b).

- Non-physiological

- High POPF rates

- Exocrine pancreatic 

insufficiency 

- Islet cell dysfunction

Surgery for Pancreatic Tumors



• small duct

• soft texture

Pancreatic Cancer Distal Bile Duct Cancer

Pancreatic Anastomosis: Most demanding

Surgery for Pancreatic Tumors



Disease related

(Texture / Location of tumor / Juice output)

Patient related

(MPD location / Age / Obesity etc) 

Post Operative Pancreatic Fistula

Operative procedure related

(Type of anastomosis / High volume centre / 

Surgeon / blood loss etc)

Surgery for Pancreatic Tumors

Risk Factors



Pancreatico-jejunostomy

• Most commonly used option

• Various techniques proposed 
– Trans-mesocolic or antecolic

– Roux-en-Y limb, an omega jejunal loop

• There are three main types of PJ: 

- Duct-to-mucosa anastomosis 

- Invagination anastomosis 

- Binding pancreatico-jejunostomy.

Surgery for Pancreatic Tumors



Duct to Mucosa-PJ Invagination -PJ

At least 6 RCT’s comparing both techniques, 4 showed no 

difference, 2 in favour of duct to mucosa. 

Surgery for Pancreatic Tumors

Pancreatico-jejunostomy



Binding Pancreatico-jejunostomy

a: everted jejunal mucosa; 

b: suture between the jejunal mucosa and 

pancreatic stump; 

c: completed binding pancreatico-

jejunostomy.

Proposed by Peng et al

RCT - Conventional Versus 

Binding 

Pancreaticojejunostomy,

Ann Surg 2007

Conclusion – Binding PJ 

was associated with 

significantly decreased 

postoperative complication

However, these results were 

not re-produced.

Surgery for Pancreatic Tumors



Pancreatico-gastrostomy

Advantages –

-Thick gastric wall, 

-profusely vascularized, 

-close to the pancreas,

-anastomosis is performed in a 

field where no enterokinase is 

present

Disadvantages-

-High incidence of postoperative 

anastomotic bleeding.

-Pancreatic duct obstruction with 

gland atrophy and exocrine 

insufficiency

Surgery for Pancreatic Tumors



• 13 nonrandomized observational clinical studies, 3 RCTs

• Observational studies reported superiority of PG over PJ, 

most likely influenced by publication bias

• All three RCTs suggested both PJ and PG provide equally 

good results

Surgery for Pancreatic Tumors



Conclusion

Pancreatico-gastrostomy is equivalent to Pancreatico-jejunostomy

Surgery for Pancreatic Tumors

Pancreatico-gastrostomy Vs Pancreatico-jejunostomy

• A meta-analysis of seven randomized trials

• PG resulted in significantly lower POPF(11% Vs 19%)

• Biliary fistulas (2% Vs 5%) Ann Surg. 2015;261(5):882.

• Cochrane review of 10 trials:- No difference in 

• POPF rates (21.4% PG Vs 24.3% PJ),

• Clinically significant POPF (12.8 %PG Vs 19.3% PJ)

• Postoperative mortality (4.8% PG Vs 3.9% PJ) 

Cochrane Database Syst Rev. 2017;9:CD012257



Surgery for Pancreatic Tumors

Boderline resectable pancreatic cancer

Surgical Options

? Upfront resection

? Neo-adjuvant chemotherapy

? Neo-adjuvant chemoradiotherapy



SMV/PV

SMV/PV SMA

SMA

A

B

Surgery for Pancreatic Tumors

Boderline resectable pancreatic cancer



Surgery for Pancreatic Tumors

Boderline resectable pancreatic cancer

SMASMV/PV



18 trials; N=959 

13 trials chemo + RT

5 chemo alone 

Neo-adjuvant therapy for patients with BRPC: 

A systematic review and meta-analysis of response and 

resection percentages 

Tang K, Lu W et al. Pancreatology 2016;16: 28-37

Surgery for Pancreatic Tumors



R0  resection estimates

63% pts resected

87% R0  

Median OS 25.9 months 

FOLFIRINOX

(n=64)

Gem-based

Resection

rate 

72% 67% 

R0 60% 58% 

G3 /4 

Toxicity 

53% 30% 

Tang K, Lu W et al. Pancreatology 2016;16: 28-37

Surgery for Pancreatic Tumors



Does CT RT have higher response rate than chemo 

alone ?

• Very little evidence for this

• Even in the combined analysis , the 

definition of response varied over years

• Primary pancreatic cancer

→ appears less responsive than metastatic diseases

→ difficult to measure even in high quality scan

Surgery for Pancreatic Tumors



For borderline resectable diseases, NACT or 

neo-adjuvant CTRT is recommended. 

Selected cases when R0 resection is possible 

can undergo upfront resection.

Surgery for Pancreatic Tumors
Boderline resectable pancreatic cancer



Approaching the BR tumor…..

Surgery for Pancreatic Tumors
Boderline resectable pancreatic cancer



Surgery for Pancreatic Tumors



Surgery for Pancreatic Tumors



Surgery for Pancreatic Tumors



Surgery for Pancreatic Tumors



Period
A

(1992-2001)

B

(Jan 2003-

July 2009)

C*

(Aug 2009-

Dec 2011)

D

(Jan 2012-

Sept 2016)

E

(Oct 2016 -

Dec 2017)

Total

N 144 206 150 516 196 1212

Resections/yr 16 34 60 110 160

Median Age 50 53 (18-74) 53 (8-82) 55(10-85) 53 53 (8 - 85)

POPF 16% (23) 8% (16) 10.7% (16) 16.08% (83) 13.2% (26) 13.3% (162)

Bile leaks 6.3% (9) 3.4% (7) 0.7% (1) 0.7%(4) 2.5% (5) 2% (25)

DGE 6.9% (10) 2.4% (3) 2% (3) 6.25%(32) 6.6% (13) 4.8% (59)

PPH 11.1% (16) 5% (10) 2% (3) 3.68%(19) 2.5% (5) 4.3% (53)

Median 

hospital stay
16 15 12 12 12 12

Morbidity 41.7% (60) 30% (61) 29% (44) 26.74% (138) 25% (49) 29.1% (353)

Mortality 6.3% (9) 4.8% (10) 5.3% (8) 2.71% (14) 1.5% (3) 3.6% (44)

*Pancreatology 2013

Surgery for Pancreatic Tumors



• Very poor prognosis, 5 yrs survival – 6%

• Surgery – only curative option

• Classify patients – resectable/borderline/unresectable

• Selective preop biliary drainage

• Staging lap (occult metastasis) – selected cases

• Extended lymphadenectomy – No role

• Type of resection – location of tumour

• RAMPS – for body and tail lesions

• PPPD – procedure of choice of head and periamp

• Pancreatico-Jejunostomy = Pancreatico-Gastrostomy

• BRPC – NACT/RT         Surgery.

Pancreas – Surgical Options
Summary



Pancreas

Colorectal



• Colorectal

– Colon:

• Standard colectomy

• Complete mesocolic excision

• Multivisceral resection

– Rectum:

• Total Mesorectal excision (TME)

• Sphincter Preservation

• Abdomino perineal resection (APR)

• Extralevator APR

• Rectal resection – Beyond TME

– Colorectal peritoneal metastasis – CRS+HIPEC

GI Malignancy – Surgical Options



• Stage IV – Any T, Any N, M1

Colon Cancer Rectal Cancer

NACT + RT

SURGERY

SURGERY

Colorectal Cancer – Treatment

• Stage I – T1/T2, N0, M0

Upfront SURGERY, no adjuvant treatment, surveillance

• Stage II – T3/T4, N0, M0

• Stage III – Any T, N+, M0

Chemotherapy (backbone), SURGERY in selected cases

Adjuvant chemotherapy

Stage II

(high risk)

All Stage III



Colon Cancer – Surgical Options

Colon Cancer - Localised disease (Stage I, II, III)

SURGERY

Radical colectomy 

IS NOT 
Resection anastomosis of 

the colon



Colon Cancer - Localised disease (Stage I, II, III) – SURGERY

Right Hemicolectomy

Ileocolic

Right colic

Right branch of middle colic

Colon Cancer – Surgical Options



Colon Cancer - Localised disease (Stage I, II, III) – SURGERY

Right Extended 

Hemicolectomy

Ileocolic

Right colic

Middle colic

Colon Cancer – Surgical Options



Colon Cancer - Localised disease (Stage I, II, III) – SURGERY

Transverse 

Colectomy

Middle colic

Colon Cancer – Surgical Options



Colon Cancer - Localised disease (Stage I, II, III) – SURGERY

Left Hemicolectomy

Left colic

Middle colic – left 

branch

Colon Cancer – Surgical Options



Colon Cancer - Localised disease (Stage I, II, III) – SURGERY

Sigmoid Colectomy

Sigmoid branches

Colon Cancer – Surgical Options



Colectomy – Lymph node stations

Lymph node classification

according to the Japanese 

Society for Cancer of the 

Colon and Rectum 

(JSCCR). 

Level 1 lymph node stations 

Level 2 lymph node stations

Level 3 lymph node

Colon Cancer – Surgical Options



Park IJ, Choi GS, Kang BM, Lim KH, Jun SH (2009) Lymph node metastasis patterns in 

right-sided colon cancers: is segmental resection of these tumors oncologically safe? Ann 

Surg Oncol 16:1501– 1506

Kobayashi H, Enomoto M, Higuchi T, Uetake H, Iida S, Ishikawa T et al (2011) Clinical 

significance of lymph node ratio and location of nodal involvement in patients with right 

colon cancer. Dig Surg 28: 190–197

Colectomy – Lymph node stations

Colon Cancer – Surgical Options



Liang JT, Lai HS, Huang J, Sun CT (2014) Long-

term oncologic results of laparoscopic D3 

lymphadenectomy with complete mesocolic excision 

for right-sided colon cancer with clinically positive

lymph nodes. Surg Endosc 29:2394–2401

D3 dissection - stage migration 

(stage II to III) in 4.5 % 

classified as N0 lesions after

conventional D2 dissection.

Skip Metastasis – Right Colon Cancer 

Colon Cancer – Surgical Options



Principle of CME:

Removal of all lymphatic, vascular and neural tissue in the 

drainage area of the tumour in a complete mesocolic envelope 

with intact mesentery, peritoneum and encasing fascia

Three main components to CME: 

a. Dissection in the embryological plane - lymphatics

b. Central vascular tie – Lymph nodes at the root

c. Resection of a sufficient length of bowel (10cm on each side)

Hohenberger W, Weber K, Matzel K, Papadopoulos T, Merkel S (2009) Standardized surgery for 

colonic cancer: complete mesocolic excision and central ligation—technical notes and outcome. 

Color Dis : Off J Assoc Coloproctology Great Britain Ireland 11(4):354–364 .

Colon Cancer – Surgical Options

Complete Meoscolic Excision



Colon Cancer - Localised disease (Stage I, II, III) – SURGERY

Complete Mesocolic Excision (CME)

Resection within fascial envelop

Central vascular ligation

10% improvement in disease free survival

Colon Cancer – Surgical Options



CME Vs Standard Colectomy

Lymph node yield

Gouvas N et al. Surgery along the embryological planes for colon cancer: a systematic 

review of complete mesocolic excision. Int J Colorectal Dis (2016) 31:1577–1594

Colon Cancer – Surgical Options



CME Vs Standard Colectomy

Lymph node yield – Prognostic Significance

Higher lymph node yield – better survival

Le Voyer et al (2003) Colon cancer survival is associated with increasing 

number of lymph nodes analyzed: a secondary survey of intergroup trial INT-

0089. J Clin Oncol 21(15):2912–2919

Chang GJ et al(2007) Lymph node evaluation and survival after curative 

resection of colon cancer: systematic review. J Natl Cancer Inst 99(6):433–441

Chen SL, Bilchik AJ (2006) More extensive nodal dissection improves survival 

for stages I to III of colon cancer: a population based study. Ann Surg

244(4):602–610

Colon Cancer – Surgical Options



CME Vs Standard Colectomy

Lymph node yield – Prognostic Significance

Lymph node ratio - better prognostic indicator than the number 

of involved lymph nodes or pN status

Greater the negative nodes : metastatic nodes - better prognosis

Parnaby CN et al (2015) Prognostic value of lymph node ratio and extramural 

vascular invasion on survival for patients undergoing curative colon cancer 

resection. Br J Cancer 2015 Jul 14;113(2):212-9

Lykke Jet al (2013) The relation between lymph node status and survival in

Stage I-III colon cancer: results from a prospective nationwide cohort

study. Colorectal Dis 15(5):559–565

Rosenberg R et al(2008) Prognosis of patients with colorectal cancer is 

associated with lymph node ratio: a single-center analysis of 3,026 patients 

over a 25-year time period. Ann Surg 248(6):968–978

Colon Cancer – Surgical Options



CME Vs Standard Colectomy

CME – Lymph node yield

Survival benefit with more extensive lymphadenectomy / higher 

No. of -ve nodes,

• Stage migration

• Removal of nodes with micrometastases, if left in situ, 

significantly affect survival

Færden AE et al. (2011) Lymph node micrometastases and isolated tumor cells influence 

survival in stage I and II colon cancer. Dis Colon Rectum 54(2):200–206

Colon Cancer – Surgical Options



Standard Vs CME Colectomy

CME

(n= 529)

Standard 

(n=1071)

p

Morbidity (60 day) 30.6% 28.5% 0.351

Injury to other organs 

(Spleen, SMV, colon)

9.1% 3.6% <0.01

Surgical complications 20.8% 19.3% 0.491

Anastomotic leak 8.5% 7.1% 0.327

Non Surgical complications 18.9% 16.2% 0.163

Mortality (90 day) 6.2% 4.9% 0.219

Bertelsen CA et al. Short-term outcomes after complete mesocolic excision 

compared with 'conventional' colonic cancer surgery. Br J Surg 2016 Apr;103(5)

Colon Cancer – Surgical Options



CME Vs Standard Colectomy

Gouvas N et al. Surgery along the embryological planes for colon cancer: a systematic 

review of complete mesocolic excision. Int J Colorectal Dis (2016) 31:1577–1594

Study Recurrence Standard CME p

Bertelsen et al 

(2015)

Local + 

distant

16.8% 11.3% 0.028

Galizia et al (2014) Local 20.7% 0% 0.034

Storli et al (2013) Local 2.9% 1.2% 0.19

Distant 8.6% 2.4% 0.19

Recurrence Rates

Colon Cancer – Surgical Options



Gouvas N et al. Surgery along the embryological planes for colon cancer: a systematic 

review of complete mesocolic excision. Int J Colorectal Dis (2016) 31:1577–1594

Study Survival Standard CME p

Galizia et al (2014) 

Right colon

OS 74.1% 91% 0.055

Storli et al (2013) 

Stage I/II

OS 79% 88.1% 0.003

Bertelsen et al (2015) DFS 75.9% 85.7% 0.001

Storli et al (2013) 

Stage I/II

DFS 74.3% 82.1% 0.026

CME Vs Standard Colectomy

Survival Rates

Colon Cancer – Surgical Options



Standard / Conventional Colectomy

Colorectal Dis. 2016 Jul;18(7):O224-35.

Conclusion: Based on the current evidence, the 

laparoscopic technique appears to be at least as safe 
as the open technique when used in performing ELTs for 

colonic cancer, with similar morbidity and oncological 

outcomes.

Colon Cancer – Surgical Options



Standard / Conventional Colectomy

Conclusion: The consensus conference agreed that there are 

sound oncological hypotheses for a more radical approach than 

has been common up to now. However, this may not necessarily 

apply in early stages of the tumour stage. Laparoscopic resection 

appears to be equally well suited for resection as open surgery.

Norway, UK, Germany, 

Japan, USA, Belgium, 

Korea

Colon Cancer – Surgical Options



244 patients (CME n=88; NCME n=156) met the inclusion criteria

CME – TMH Experience

Parameter CME (n=88) Non-CME (n=156) p

Age (mean, yrs) 52.08 50.59 0.38 a

Sex male 55 (62.5) 106 (67.9) 0.40 b

ASA 1

ASA 2

ASA 3

46 (52.3)

39 (44.3)

3 (3.4)

85 (54.5)

68 (43.6)

3 (1.9)

0.75 b

Site

Caecum

Ascending colon

Transverse colon

Hepatic Flexure

27 (30.7)

34 (38.6)

7 (8.0)

20 (22.7)

50 (32.0)

59 (37.8)

17 (11.0)

30 (19.2)

0.83 b

Lap 31 (35.2) 14 (8.9) <0.001 b

a – Student’s t test      b – Chi-Square test       Numbers in parenthesis indicate percentage

Colon Cancer – Surgical Options



Parameter CME (n=88) Non-CME (n=156) p

Sx Type

Rt Hemicolectomy

Rt Extended Hemicolectomy

63 (71.6)

25 (28.4)

124 (79.5)

32 (20.5)

0.21 b

BMI (mean, Kg/m2) 22.97 22.53 0.46 a

Blood Loss (mean, ml) 218.6 295.0 0.005 a

Anastomotic leak 7 (7.9) 11 (7.1) 0.80 b

Clavien-dindo 

0-IIIa

IIIb – V

81 (92)

7 (8)

141 (90.4)

15 (9.6)

0.82 b

Hospital stay (mean, days) 7.41 7.56 0.82 a

a – Student’s t test      b – Chi-Square test       Numbers in parenthesis indicate percentage

CME – TMH Experience

Colon Cancer – Surgical Options



Parameter CME (n=88) Non-CME (n=156) p

pT Stage

T2

T3

T4a

10 (11.4)

58 (65.9)

20 (22.7)

24 (15.4)

112 (71.8)

20 (12.8)

0.12 b

pN Stage

N0

N1

N2

51

22

15

102

35

19

0.45 b

Total Nodes (mean) 32.73 27.35 0.003 a

90-day Mortality 1.13% 1.28% 0.921 b

3-yr OS 93.6% 95.7% 0.56 c

3-yr DFS 85.3% 80.2% 0.15 c

CME – TMH Experience

a:Student’s t test; b:Chi-Square test; c: Kaplan Meier. Numbers in parenthesis indicate percentage

Adjuvant chemotherapy – CME (58%) NCME (52.6%)  [p=0.79]

Median follow up duration - 20.8 months

Colon Cancer – Surgical Options



Case History
29yr male, ECOG 0

Colonoscopy – polypoid lesion at rectosigmoid + hepatic flexure 

mass 

Exploratory laparotomy: Bulky mass adherent to pancreatic head, 

ileotransverse anastomosis done. 

Patient was given 6# FOLFIRINOX + 6# Cisplatin & 5FU

Results: Feasible with acceptable toxicity and perioperative 

morbidity

• FOxTROT phase 3 results awaited.



Case History

Post 6# FOLFIRINOX + 6# Cisplatin & 5FU

CECT (T+A+P)

– non meastatic

- Bulky hepatic 

flexure mass with 

infiltration into 

pancreatic head + loss 

of plane with SMV



Total colectomy 

+ en masse PPPD 

(SMV sleeve 

resection) + 

ilesorectal 

anastomosis

Case History



HPR:

MDAC ascending colon infiltrating into pancreas and 

duodenum (yT4).

LVE+  PNI + 

rectum : 2 polyps ---tubulovillous adenoma with low grade 

dysplasia

Nodes : peripancreatic + hepatic 0/25

middle colic 0/2 

colonic nodes :0/53. Total nodes: 0/80

Stage: ypT4N0 

Patient is alive without disease at 1 year

Case History



• 22 studies comprising 1575 patients

• Most common organs resected - bladder and reproductive organs

• Perioperative mortality was 4.2 % with morbidity of 41.5 %

• Overall 5-year survival rate was 50.3 %
• R0 resection was the strongest factor associated with long-term 

survival.

Colon Cancer – Surgical Options



Hepatobiliary Pancreat Dis Int. 2015 Jun;14(3):320-4.

Combined right hemicolectomy and 

pancreaticoduodenectomy for locally advanced right 

hemicolon cancer.

Sheng QS1, Chen WB, Li MJ, Cheng XB, Wang WB, Lin JJ.

Colon Cancer – Surgical Options

https://www.ncbi.nlm.nih.gov/pubmed/26063035
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang WB[Author]&cauthor=true&cauthor_uid=26063035
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin JJ[Author]&cauthor=true&cauthor_uid=26063035


•1,470 patients with recurrent or locally advanced primary 

colorectal cancer - 22 studies. 

•R0 resection offers best prognosis with a 5-

year survival of up to 70 %
• MVR  needed in approx. 10 % with the most commonly 

involved organ being bladder

•Mean post-operative morbidity is 40 %

Colon Cancer – Surgical Options



– Surgery offer the only possibility for long term control

– Upfront surgery is usually the initial treatment option

– Radical colectomy is not resection-anastomosis of colon

– Complete mesocolic excision in suspected node positive

– T4b lesions – Multivisceral resection with R0

– Neoadjuvant chemotherapy is feasible – more data 

required.

GI Malignancy – Surgical Options

Colon - Summary



• Colrectal

– Rectum:

• Total Mesorectal excision (TME)

• Sphincter Preservation

• Abdomino perineal resection (APR)

• Extralevator APR

• Rectal resection – Beyond TME

– Colorectal Peritoneal Metastasis – CRS+HIPEC

GI Malignancy – Surgical Options



Rectal Cancer – Surgical options

MRI – Rectal Cancer

BMJ. 2006 Oct 14;333(7572):779

Accuracy for predicting involved CRM – 92%



Involved CRM Uninvolved CRM

MRI – Rectal Cancer

Rectal Cancer – Surgical options



MRI – Rectal Cancer

MRI (Rectal Protocol) = Preoperative histopathology 

assessment of margins

Rectal Cancer – Surgical options



German rectal cancer study group trial,   EORTC 22921,   NSABP R03

Standard of Care

Rectal Cancer – T3/T4 / N+ – NACTRT

Decreased local recurrence
Better compliance, higher sphincter preservation

Rectal Cancer – Surgical options



Rectal Cancer – Surgical options

Heald RJ, Ryall RDH. Recurrence and survival after total mesorectal excision for 

rectal cancer. Lancet1986; i:1479–82.

1982 - Total mesorectal excision (TME) was 

introduced as a new surgical technique for rectal 

cancer. 

TME reduced local recurrence to <5% and 

increased overall survival to 80% with surgery 

alone

This was much better than any comparable 

studies even with adjuvant therapy at that time.

Total Mesorectal Excision



Rectal Cancer – Surgical options

Total Mesorectal Excision – Standard of Care

Total mesorectal excision

(Mid / Low rectal cancer)

Tumour specific mesorectal

excision

(Upper rectal cancer)



Total Mesorectal Excision (TME) and Anterior resection
(Low /  Ultralow – double stapling technique)

Rectal Cancer – Surgical options

TME + Sphincter preservation 



Rectal Cancer – Surgical options

TME + Sphincter preservation 



Intersphincteric Resection (ISR)

1 cm from 

dentate line

Internal 

sphincter

External 

sphincter

Rectal Cancer – Surgical options

TME + Sphincter preservation 



• First 33 patients of ISR (July 2013 – Dec 2013)

• 70% open ( 9laparoscopic cases, no conversion)

• All distal margins – free

• CRM positivity – 2 patients.

• Complications – 6% ( 2 patients, ill fashioned ileostomy, 

urinary retention) 

Rectal Cancer – Surgical options

TME + Sphincter preservation 



Standard ISR Extended ISR

Rectal Cancer – Surgical options

TME + Sphincter preservation 



Rectal Cancer – Surgical options

TME + Sphincter preservation 



J Gastrointest Surg , Dec 2016

Rectal Cancer – Surgical options

TME + Sphincter preservation 



Various researchers have reported diverse continence 

levels after an ISR:

a. normal continence (29% to 86.3%)

b. major incontinence (0% to 25.8%)

c. need-for-colos-tomy (0% to 0.8%) 
Ann Coloproctol 2018;34(4):167-174

Rectal Cancer – Surgical options

TME + Sphincter preservation 



Abdomino-Perineal Resection (APR) - Indications

Rectal Cancer – Surgical options

No clear distal margin

Infiltration of 

External sphincter / 

Levator

Incompetent sphincter



Conventional APR – Potential Issues

+ve CRM

Rectal Cancer – Surgical options



Extralevator APR

-ve CRM

Rectal Cancer – Surgical options



Rectal Cancer – Extralevator APR

Rectal Cancer – Surgical options



Extralevator APR – TMH (Jul 2013 – Jan 2015) 

Demographics Conventional(n = 78) ELAPER (n= 42) p value

Age [Median] 47yrs 46 yrs 0.971

Sex 

 Male 

 Female

53 [2:1]

25

37 [7:1]

5

0.011

Histology

 Adenocarcinoma

 Melanoma

 SCC

 GIST

67 [86%]

8 [10%]

2 [2.5%]

1 [1.5%]

38 [90%]

2[5%]

1[2.5%]

1[2.5%]

0.732

Levator involvement

 Involved

 Not involved

13 [17%]

65 [83%]

22 [52%]

20[48%]

0.000

NACTRT

 Yes

 No

62 [79%]

16 [21%]

37[88%]

5 [12%]

0.315

Type of surgery

 Open 

 Laparoscopic

 Robotic

44 [56%]

30 [39%]

4 [5%]

26 [62%]

16 [38%]

0

0.333



Extralevator APR – TMH (Jul 2013 – Jan 2015) 

Clinical outcome Conventional

(n = 78)

ELAPER(n= 42) p value

Blood loss 400 ml 500 ml 0.412

Plastic reconstruction

 No

 Yes 

75 [96%]

3 [4%]

35 [83%]

7 [17%]

0.032

Mesh placement

 Yes

 No 

0

0

1 [2.4%]

41 

0.329

Wound complications

 Yes

 No 

25 [32%]

53 [68%]

8 [19%]

34 [81%]

0.141

Hospital stay [Median] 8 days 9 days 0.024



Rectal Cancer – Surgical options

1982 - Total mesorectal excision (TME) was 

introduced as a new surgical technique for rectal 

cancer. 

TME reduced local recurrence to <5% and 

increased overall survival to 80% with surgery 

alone

Total Mesorectal Excision

STANDARD OF CARE

MINIMUM SURGICAL REQUIREMENT



Rectal Cancer – Surgical options

1982 - Total mesorectal excision (TME) was 

introduced as a new surgical technique for rectal 

cancer. 

TME reduced local recurrence to <5% and 

increased overall survival to 80% with surgery 

alone

Total Mesorectal Excision

IS TME ENOUGH FOR ALL RECTAL CANCERS ?



Rectal Cancer - IS TME ENOUGH ?

• 5-10% of rectal cancers are T4b at diagnosis

Beyond TME collaborative. Consensus statement on the multidisciplinary management of patients with recurrent and 

primary rectal cancer beyond total mesorectal excision planes. Br J Surg 2013;100: 1009–14.



• Involved mesorectal fascia / T4b disease - R0 resection 

cannot be achieved with conventional TME.

• For a negative CRM (>1 mm) - a multivisceral 

resection involving en bloc removal of the tumour and 

adjacent infiltrated organs (beyond-TME)

Nagtegaal ID, Quirke P. What is the role for the circumferential margin in the modern treatment of rectal cancer? J Clin

Oncol 2008;26:303–12.  

Quirke P, Steele R, Monson J, et al. Effect of the plane of surgery achieved on local recurrence in patients with 

operable rectal cancer:a prospective study using data from the MRC CR07 and NCIC-CTG C016 randomised clinical 

trial. Lancet 2009;373:821–8.

Rectal Cancer - IS TME ENOUGH ?



Recurrent rectal cancers - 6 to 13% disease recurrence 

in the pelvis Lopez-Kostner F, Fazio VW, Vignali A, Rybicki LA, Lavery IC. Locally 

recurrent rectal cancer: predictors and success of salvage surgery. Dis Colon 

Rectum 2001;44(2):173–178

Rectal Cancer - IS TME ENOUGH ?



Beyond TME– Surgical Options

a. Lateral disease

a. Extralevator APR

b. Extended Lateral Pelvic 

Sidewall Excision (ELSiE)

b. Posterior disease

a. Sacrectomy – High / Low

c. Anterior disease

a. Seminal vesicle / Posterior 

vagina

b. Pelvic exenteration

c. Pubic bone

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Rectal Cancer - Beyond TME

Sacral Bone involvement



Technical challenges – Posterior

High sacrectomy – S2/S3, S3

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Rectal Cancer - Beyond TME



Technical challenges – Posterior

• Overall complication rate – 74%, 

– Major (43%)

– Minor (67% )

• Bladder-sparing procedure,

– Urinary retention (28%)

– Incontinence (19%).

• There was no 30-day or in-hospital mortality.

• Median length of hospital stay – 25 days (9–190)

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Low

n(%)

High

n(%)

p

Median operating time (min) 674 785 0.026

Median blood loss (ml) 3000 7000 <0.001

R0 margin status 51(71) 21(75) 0.677

30 day mortality 0 0 ---

Any complication 55(76) 19(68) 0.382

Neurologic deficit 14(19) 12(43) 0.017

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Colorectal Dis. 2016 Apr;18(4):386-92. 

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Colorectal Dis. 2016 Apr;18(4):386-92. 

Contraindications:

- cancellous bone invasion > 10 mm 

- disease lateral to the sacral foramina

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Colorectal Dis. 2013 Jun;15(6):e336-9

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Colorectal Dis. 2013 Jun;15(6):e336-9

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Rectal Cancer - Beyond TME



Technical challenges – Posterior

Rectal Cancer - Beyond TME



Rectal Cancer  - Sacrectomy

R0 resection in 23/30 pts – All positive margins in recurrent disease

R0 R+ (Recurrent) p

3yr LRFS 87% 0% <0.001

3yr DFS 71% 0% 0.033

Rectal Cancer - Beyond TME



Technical challenges – Lateral

Cancer spread to 

iliac vessels, pelvic 

autonomic nerves 

and ureters, which 

extends through the 

greater sciatic 

foramen with or 

without invading 

sciatic nerve

Rectal Cancer - Beyond TME



Technical challenges – Lateral
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Technical challenges – Lateral
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Technical challenges – Lateral
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Technical challenges – Lateral

Shaikh et al. Tech Coloproctol (2014) 

18:1161–1168 

Rectal Cancer - Beyond TME



Technical challenges – Lateral

Rectal Cancer - Beyond TME



Technical challenges – Lateral

Scrospinous

ligament

Piriformis 

Sciatic Nerve 

Rectal Cancer - Beyond TME



Rectal Cancer – Beyond TME

• Pelvic exenteration was first described by Alexander 

Brunschwig in 1948 in New York as a palliative 

procedure for recurrent carcinoma of the cervix.

• Thompson and Howe reported the first case of 

complete pelvic evisceration for locally advanced 

rectal cancer in 1950

Technical challenges – Anterior

Surgical Option - Pelvic Exenteration



The primary justification of such radical surgery is the 

reasonable chance of cure, which is now achievable in up 

to 63% of patients

You YN, Roses RE, Chang GJ, et al. Multimodality salvage of recurrent disease after local excision for rectal cancer. 

Dis Colon Rectum. 2012;55:1213–1219.

Harris CA, Solomon MJ, Heriot AG, et al. The outcomes and patterns of treatment failure after surgery for locally 

recurrent rectal cancer. Ann Surg. 2016;264:323–329.

Hansen MH, Balteskard L, Dørum LM, Eriksen MT, Vonen B; Norwegian Colorectal Cancer Group. Locally recurrent 

rectal cancer in Norway. Br J Surg. 2009;96:1176–1182.

Rectal Cancer - Pelvic Exenteration



Median OS (months) 5 yr survival

R0 Resection 121 59.3%

R1 Resection 24 23%

R0 (local)  in Resectable

metastatic disease

18 0%

Rectal Cancer - Pelvic Exenteration



Types

Anterior Posterior Supra-levator Total

± pelvic sidewall / 

Sacrum / Bone pelvis

Rectal Cancer - Pelvic Exenteration



Reconstruction

• VRAM – Vertical Rectum Abdominis 

myocutaneous flap

• Inferior gluteal artery myocutaneous

flap

• Gracilis flap

• Anterior-lateral thigh flap 

Rectal Cancer - Pelvic Exenteration



Reconstruction

Bilateral Gluteus VY advancement flap

Rectal Cancer - Pelvic Exenteration



Outcomes – is it worth it?

Rectal Cancer - Pelvic Exenteration



Outcomes – is it worth it?

Ann Surg 2017

• A retrospective international observational cohort 

study to assess the outcomes of patients undergoing 

pelvic exenteration for LARC in a 10-year period 

(from 2004 to 2014)

• Twenty-seven international institutions provided 

data, with each center being a tertiary referral unit 

with specialist expertise in advanced colorectal 

cancer.

Rectal Cancer - Pelvic Exenteration



Outcomes – is it worth it? Primary 

Ann Surg 2017

Rectal Cancer - Pelvic Exenteration
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Rectal Cancer - Pelvic Exenteration
Outcomes – is it worth it? Primary 
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Rectal Cancer - Pelvic Exenteration
Outcomes – is it worth it? Primary 



Ann Surg 2017

R0 R1 R2 p

Median survival (months) 43 21 10 <0.001

3yr overall survival 56.4 29.6 8.1 <0.001

Rectal Cancer - Pelvic Exenteration
Outcomes – is it worth it? Primary 



Ann Surg 2017

Rectal Cancer - Pelvic Exenteration

Outcomes – is it worth it? Primary 



Outcomes – is it worth it?

BJS 2018

Rectal Cancer - Pelvic Exenteration



Outcomes – is it worth it?

BJS 2018

Rectal Cancer - Pelvic Exenteration



Outcomes – is it worth it? Recurrent

BJS 2018

Rectal Cancer - Pelvic Exenteration



Ann Surg 2017

Rectal Cancer - Pelvic Exenteration
Outcomes – is it worth it? Recurrent



Ann Surg 2017

p<0.001

Rectal Cancer - Pelvic Exenteration
Outcomes – is it worth it? Recurrent



Ann Surg 2017

Rectal Cancer - Pelvic Exenteration

Outcomes – is it worth it? Recurrent



• There was a significant difference in margin status 

according to whether patients underwent bone resection 

(where required)

• R0 resection rate was 67⋅4% among patients who had 

bone resection and 56⋅2% in those who did not 

(P=0⋅006).

Rectal Cancer - Pelvic Exenteration

Outcomes – is it worth it? Recurrent



• Patterns of failure following Sx for recurrent rectal 

cancer

• Local recurrence alone in 14%

• Systemic metastases with or without local 

recurrence in 42%.

• Chemoradiotherapy before exenteration was associated 

with a significant (P < 0.05) improvement in overall 5-

year cancer-specific survival for patients with an R0 

resection.

Harris Ca et al. Ann Surg 2016 Aug;264(2):323-9.

Rectal Cancer - Pelvic Exenteration

Outcomes – is it worth it? Recurrent



Outcomes – Primary Vs Recurrent Disease

Colorectal disease 2011

Rectal Cancer - Pelvic Exenteration



Outcomes – Primary Vs Recurrent Disease

Colorectal disease 2011
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Outcomes – Primary Vs Recurrent Disease

Colorectal disease 2011

The 5-year DFS was 25.9% (11.4–43.2) for PARC and 

22.0% (10.2–36.6) for LRRC (P = 0.02).

Rectal Cancer - Pelvic Exenteration



Outcomes – Primary Vs Recurrent Disease

Colorectal disease 2011

No difference in 

OS (p=0.16)

There was no statistically significant difference in OS 

between PARC and LRRC when comparing R0 resections 

(P = 0.20) or R1 ⁄ R2 resections (P = 0.96)

Rectal Cancer - Pelvic Exenteration



Outcomes – Primary Vs Recurrent Disease

International Journal of Surgery 48 (2017) 69–73

Rectal Cancer - Pelvic Exenteration



Outcomes – Primary Vs Recurrent Disease

International Journal of Surgery 48 (2017) 69–73
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Outcomes – Primary Vs Recurrent Disease

International Journal of Surgery 48 (2017) 69–73
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Outcomes – Primary Vs Recurrent Disease

International Journal of Surgery 48 (2017) 69–73
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Outcomes – Quality of Life

Colorectal disease 2017

Rectal Cancer - Pelvic Exenteration



Outcomes – Quality of Life

Colorectal disease 2017

• The median compliance (range) in fully answering the 

QoL questionnaires was 77% (62–100%)

• Median follow up time 12-24 months

• QoL began to return to pre-surgical levels

– 2–3 months in two studies 

– 6 - 9 months in two studies.

• 1 study (Choy et al) – QOL improved by 9 months, 

baseline never fully restored in those with LRRC

• Difference in QOL between R0 and R1 resections – not 

consistent

Rectal Cancer - Pelvic Exenteration



Outcomes – Quality of Life

Colorectal disease 2017

• Comparing QOL between APR Vs TPE

• Austin et al. observed similar QOL scores at 3 months 

post-surgery.

• Radwan et al. reported significant difference

– regarding physical (P = 0.010), role (P = 0.047), emotional 

(P = 0.010) and social functional level (P = 0.005) over the 

first 3 months in favour of APR. However, this difference 

dissipated by the fourth month after surgery

• Women reduced QoL after exenteration (P = 0.04)

• Patients with vaginectomy significantly reduced QoL 

vis-a-vis vaginectomy plus vaginal reconstruction

Rectal Cancer - Pelvic Exenteration



TMH Experience

June 2013 – Feb 2018

102 Pelvic Exenterations

Histology

97 Adenocarcinoma 

2 SCC

1 melanoma

1 Neuroendocrine

1 GIST

83 Primary Rectal Cancer

19 Recurrent Rectal Cancer

Rectal Cancer - Pelvic Exenteration



TMH Experience

Number (n=102)

Age (years) 43 (19-69)

Males 51%

BMI (Kg/m2) 22.43 (14.9 – 33.2)

NACTRT (79 primary, adenoca) 75.9%

Approach

Open

Laparoscopic

Robotic

83 (81.4%)

14 (13.7%)

5 (4.9%)

Procedure

Total Pelvic Exenteration

Posterior Extenration

Supralevator exenteration

54 (52.9%)

40 (39.2%)

8 (7.8%)

Lateral Pelvic Node dissection 23.5%

Rectal Cancer - Pelvic Exenteration



TMH Experience

102 Pelvic Exenterations

Number

ASA 1/2 99%

Blood loss (ml) 1400 (150 – 4500)

Hospital Stay (days) 12 (5-71)

All complications 52%

Clavien Dindo

Grade 1/2

Grade 3/4

Grade 5

33.3%

17.6%

1%

Rectal Cancer - Pelvic Exenteration



TMH Experience

102 Pelvic Exenterations

Pathological Outcomes Number

R Status

R0

R1

R2

86.3%

6.9%

6.9%

pT4 41.2%

Total nodes 14.38(11.5)

pN+ disease 36.2%

Median follow up 11.2 months 

Rectal Cancer - Pelvic Exenteration



R0 resection is the holy grail of pelvic exenteration

Pelvic extenteration is only worth it if it is R0 !

Rectal Cancer - Pelvic Exenteration



Colorectal Peritoneal Metastasis

Stage IV (metastatic) disease – Peritoneal disease

• Incidence

•Primary cancer – 5-10%

•Recurrent cancer – 15-30%

•Recurrent colorectal cancer – Peritoneum is the only 

site of recurrence in 15-20%

•Conventional treatment – systemic chemotherapy

•Median survival – 9 months 

•Addition of Bevacizumab/cetuximab – 19-20 months 



Stage IV (metastatic) disease – Peritoneal disease

J Clin Oncol 2009 Feb 10;27(5):681-5.

2yr OS 5 yr OS Median 

Survival 

(months)

Systemic chemotherapy ±

Palliative surgery

65% 13% 23.9

CRS + HIPEC + Systemic 

chemotherapy

81% 51% 62.7

(p<0.05)

Highly selected patients

Colorectal Peritoneal Metastasis



Stage IV (metastatic) disease – Peritoneal disease

CRS + HIPEC – Patient selection

• Morbidity (23%-45%); Mortality (0-12%)

•Peritoneal carcinomatosis index (PCI)

Colorectal Peritoneal Metastasis



Stage IV (metastatic) disease – Peritoneal disease

CRS + HIPEC – Patient selection

•PCI

•PCI <12 – most favourable results

•PCI >17-20 – no benefit Vs Systemic chemotherap

•ECOG 0-1

•No evidence of extra-abdominal disease

•Upto 3 small resectable liver metastasis

•No evidence of biliary obstruction

•No evidence of ureteral obstruction

•No evidence of intestinal obstruction at > 1 site

•Small bowel – no gross disease in mesentery / multi level 

partial obstruction

•Small volume disease in the gastrohepatic omentum. 

Colorectal Peritoneal Metastasis



Stage IV (metastatic) disease – Peritoneal disease

CRS + HIPEC – Unresolved issues

• Complete CRS offers best results (possible in low PCI) - ?Role 

of HIPEC itself (PRODIGE 7)

• HIPEC methodology

• Drugs / combination

• Doses

• Temperature

• Contact time

• Volume and composition of perfusion solution.

• Open / Closed technique

• Bidirectional chemotherapy

• Role of EPIC

• Preventing peritioneal metastasis in high risk (pT4, PCI 0)

Colorectal Peritoneal Metastasis



• Total Mesorectal excision (TME) – standard approach 

for ALL radical rectal surgery

• Tumour specific TME – Upper rectal tumours

• Sphincter preservation – wherever possible

• Intersphincteric resection better than APR

• Extralevator APR if levator involved

• Beyond TME – pelvic side wall, sacrectomy

• Sacrectomy for recurrent disease – poor outcomes

• Pelvic Exenteration – worth it if R0

• CRS+HIPEC – good outcomes in selected cases

Rectal Cancer – Surgical Options

Summary
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