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Presenter
Presentation Notes
Today I will be sharing with you the management of colorectal cancer liver metastases
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Case Presentation

> 53 yo man with Stage IIB (uT4aNOMx)
rectal cancer (dx 4/2012)

> S/p neoadjuvant 5-FU chemotherapy &
5040 Gy EBRT (5/21/12 - 6/28/12)

> S/p laparoscopic proctectomy, colo-anal
anastomosis & loop ileostomy

(pPT2NOMx; 13 LN negative)


Presenter
Presentation Notes
-53 yo M with locally advanced rectal cancer
-who completed neoadjuvant 5-FU chemo and RT
-and then underwent laparoscopic proctectomy, colo-anal anastomosis & loop ileostomy (pathologic stage T2N0Mx (Stage I))
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Medical & Surgical History

> Refused adjuvant chemotherapy

> Bilobar hepatic metastases on CT scan

for rectal abscess (7 months post-op)

> Elective right hepatectomy and
metastasectomies for metachronous

hepatic metastases


Presenter
Presentation Notes
-He refused adjuvant chemotherapy
-On follow up after developing purulent drainage per rectum approximately 7 months post-op, a CT abd/pelvis also demonstrated bilobar hepatic metastases, which increased in size on interval CT scan 2 weeks later.
-I will be showing you his CT abd/pelvis imaging in a moment.
-After clinical resolution of his rectal abscess, he presented to ambulatory surgery for a semi-elective right hepatectomy and metastasectomy for MLM based on the following images
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Initial malignancy work-up CT abd/pelvis (3/26/12) demonstrated no evidence of synchronous hepatic metastases
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-In early November (11/2/12) a CT scan revealed interval development of hepatic metastases and rectal abscess c/w his primary complaint of purulent drainage per rectum.
-The metastases were again identified on the CT 11/19/12 for follow up evaluation of rectal abscess, and it appears that the right-sided lesions have increased in size over 2 weeks!
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Two days later (11/21/2012) an MRI T2 confirmed that the hepatic lesions were consistent with metastases (hyperintense) in
-segment VIII measuring 4.3 x 4.2 cm
-segment VII measuring 1.9 x 1.3 cm
-and segment II measuring 1.5 cm
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Two days later (11/21/2012) an MRI T2 confirmed that the hepatic lesions were consistent with metastases (hyperintense) in
-segment VIII measuring 4.3 x 4.2 cm
-segment VII measuring 1.9 x 1.3 cm
-and segment II measuring 1.5 cm


PET SCAN
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PET scan (11/30) confirmed the 3 lesions noted on CT scan and MRI; and it excluded extrahepatic metastases
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On Physical Exam

> Tm 99.2 BP 106/60 HR 78

> Abd: soft, ND, NT, loop ileostomy,

no palpable masses or hernias

> CEA: 3.03 (3/12) > (11/12)


Presenter
Presentation Notes
On physical exam, he was hemodynamically normal with no palpable masses on exam.  He had a marked rise in CEA level since his diagnosis from 3 to 17.7 
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-Identified intra-operatively were the known metastases from segment VIII, VII and II.
-A right hepatectomy was planned rather than individual metastasectomies bc the largest lesion was abutting the right hepatic vein!
-A lesion in segment IV was noted on palpation and a metastatectomy was performed.
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Right Hepatectiomy &
Metastasectomy

> Cholecystectomy

> Right hepatic artery transected &
porta hepatis encircled

> Right portal, short hepatic & right
hepatic vein transected

> Right hepatectomy & segment IV & |
metastasectomies
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Presentation Notes
In the operating room, we performed the following important steps:
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This a picture of ligated short hepatic veins and the right hepatic vein encircled with a vessel loop.
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Pathology Results

> Right hemi-liver:
> Metastatic adenocarcinoma, moderately differentiated
> Adenocarcinoma present on the liver capsule

> Resection margin: negative

> Liver, segment IV. negative for carcinoma

> Liver, segment Il: metastatic adenocarcinoma,

moderately differentiated

> Gallbladder & PV LN: negative for carcinoma


Presenter
Presentation Notes
-The pathology revealed moderately differentiated metastatic adenocarcinoma as well as an adenocarcinoma present on the liver capsule from the right hemiliver with negative resection margin.
-The lesion in segment IV was negative for carcinoma
-While the PET-confirmed lesion in segment II was indeed moderately differentiated metastatic adenocarcinoma
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Post — Op Course

POD#1: Advanced to diet
POD#4: D/C left JP drain
POD#6: D/C right JP drain

POD#8:. Discharged home

Oncology to start FOLFOX @


Presenter
Presentation Notes
-His post-operative course was unremarkable.
-His diet was advanced as tolerated starting on POD#1
-And each JP drain was removed by POD#4 and #6
-He was discharged to home on POD#8 
-and will soon commence adjuvant FOLFOX chemotherapy
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Management of Heﬁatlc
Metastatic Colon Cancer

> History & Epidemiology

> Regional Treatment

> Neoadjuvant Chemotherapy (CTXx)
> Timing of Hepatectomy

> Post-resection Therapy


Presenter
Presentation Notes
Today I will present the management of hepatic metastatic colon cancer.
-I will start with some History & Epidemiology
-Briefly discuss regional treatment options
-The role of neoadjuvant chemotherapy
-Timing of hepatectomy
-And the role of post-resection therapy
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IStory of Iu—lepatlc

Metastatectomy

> 1886 — Dr. Langebeck

> 1891 — Dr. Lucke excised

1st malignant liver lesion

> 1943 — Dr. Cattell performs

1st colorectal hepatic

metastasectomy
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Presentation Notes
-In 1886 Dr. Langebeck performs the 1st successful hepatectomy.
-Three years later, Dr. Lucke was the 1st to successfully removed a malignant liver tumor.
-And finally a half century later, Dr. Cattell from the Lahey Clinic performs the first colorectal hepatic metastasectomy
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Colorectal Cancer (CRC)

>

>

>

Lifetime risk for CRC: 4.96%
Incidence: ~ 144,000 Americans /year
Mortalities: ~ 52,000/ year

Liver Is dominant metastatic site

Isolated liver metastases treatable
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Presentation Notes
READ the slide
Of those diagnosed with CRC 20% have distant metastases, of which liver is the dominant metastatic site.
-Extrahepatic metastases in 67% of patients
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5-Year Survival by AJCC Stage

> Colorectal liver

Stage | Survival,
%o

metastases (CLM) will
develop In 35— 55%

> 15-25% synchronous LM

> 20-25% will develop
metachronous LM

O’Connell J B et al. INCI J Natl Cancer Inst 2004:96:1420-1425
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Presentation Notes
-5-yr survival for CRC patients decreases with each advancing AJCC stage.
-Among all those diagnosed, colorectal liver metastases (CLM) will develop in 35-55% of pts
-Of which 15-25% of CRC patients have SLM, while 20-25% will develop MLM within 24 months of diagnoses

O’Connell J B et al. JNCI J Natl Cancer Inst 2004;96:1420-1425
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Metachronous CLM Rate
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-There is significant increase in the cumulative MLM incidence rate with each advancing stage at diagnosis following curative resection of colorectal cancer and with increasing survival time.
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Potential for Cure

> 5-year survival 10% after chemotherapy
> b-year survival 24-58% after resection

> Only 20% have resectable isolated-

T (Bl El\j’ Relative Survival of Synchronous and Metachronous Metastases
— ‘
Metachronous Liver
Syvnchronous Liver Metastases Metastases
1 Year 5 Years 1 Year S5 Years
(%) (%) P (%o) (%) P
All patients 348 3.3 37.6 6.1
Treatment <Z0.001 =0.001
Resection for cure 78.5 79, 29.0
Palliative resection 42.7 3.8 493 1.2

Palliative chemotherapy 55, 2.5 557 3.1

Svmptomatic treatment 21.2 2.5 0.7

M5 indicates not significant.

Manfredi et al. Ann Surg, 2006;4(2), 255-259
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-Survival rates decreased dramatically over time, whether you have SLM or MLM
-Untreated CLM whether SLM or MLM has the worst 1- and 5-yr survival
-In some series, 5-yr survival is reportedly up to 10% after chemotherapy alone for CLM but is barely above 3% in this study
-Whereas, patients undergoing CLM resection, 5-year survival is between 24-58%
-Thus, there appears to be a role in treating CLM to improve CRC treatment outcomes
-However, only 20% have resectable isolated CLM
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Liver Rﬁetas ases

Treatment Modalities

> Ablation techniques
> Regional / systemic chemotherapy
> Radiation therapy

> - only treatment to

be associated with survival plateau
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Presentation Notes
The potential options for treating LM are
(READ the slide)
-And thus surgical resection will be the focus of today’s talk.
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Traditiona

Resectability Factors

VietaCnronous 1esion

Resectable > Only <10%

extranepatic disease

eligible for
Jnlopar otastases resection

> Of which a third
will have a
chance for cure

Achieve >1cm

esecton margin

Pawlik TM et al. The Oncologist, 2008;13:51-64
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-Approaches to surgical resection of CLM varied between different surgical groups, but the traditional criteria for resectability as defined in 1999 (Rees et al 1997) were: …  (READ the slide)
-If by this criteria then <10% of pts would be eligible for CLM resection, of which only a third will have a chance for cure
-By this criteria we can offer very little to a few patients.  
-So what can we do to help more CRC with CLM?
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-Thus, the prognostic factors of CLM resection were re-evaluated and an expanded criteria was developed by a group from Johns Hopkin
-In the first figure, patients with extrahepatic metastases have shorter overall survival.  As such, it is almost universally accepted that pts with non-resectable extrahepatic metastases is a contraindication for CLM resection
-With respect to the number of metastases, more recent data revealed no survival difference between patients who had 1 to 3 mets and those with >4 mets, all of whom had undergone R0 resection, so we dispel that criterion
-And survival following hepatic resection of colorectal metastases is not associated with the width of the negative surgical margin as long as the remnant margin is completely microscopically negative.
-Altogether, this data called for expansion of the resectability criteria, which would make more CRC pts eligible for CLM resection and improved survival.
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New Paradigm of Resectability

OLD NEW

By what is REMOVED By what REMAINS

« Number of metastases » * RO resection

* Size of metastases -+ Adequate remnant liver
« Extrahepatic disease

Proceed with liver resection when potentially
curative irrespective of prognostic factors

Pawlik TM et al. The Oncologist, 2008;13:51-64
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So now we have created a new paradigm of resectability
-Instead of defining resectability by what is removed and based on the characteristics of metastatic disease (# of mets, size of mets, and extrahepatic disease)
-Decisions concerning resectability now center around what will REMAIN after resection, with a particular focus on the lack of residual disease as well as volume and function of the remnant liver.
-So an experienced surgeon can proceed with liver resection when potentially curative irrespective of prognostic factors
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New Resectability Criteria

> Disease needs to be completely
resected (RO resection)

> At least two adjacent liver segments
need to be spared

> Preserve vascular inflow & outflow,
as well as Dbiliary drainage

Pawlik TM et al. The Oncologist, 2008;13:51-64


Presenter
Presentation Notes
Thus, resectability is defined by four main criteria:
READ THE SLIDE
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New Resectability Criteria

> Volume of the future liver remnant
must be adequate

- At least 20% of the total estimated liver
volume for normal parenchyma

- 30-60% volume, Iif liver Is Injured by
chemotherapy-steatosis or hepatitis

- 40-70% volume in the presence of
cirrhosis

Pawlik TM et al. The Oncologist, 2008;13:51-64
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Resectable Syncfwonous CLM:

One-Stage

> Best for right-side colon lesion with:
CLM left lateral segments or
CLM superficial right lobe

> Better than systemic therapy

> Highly selected patients
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-When SLM are encountered and are resectable, a one-stage procedure is preferred from right-sided colon cancer with isolated CLM in left lateral segments or in the superficial right lobe.
-Resecting both the primary CRC and CLM during the same operation was demonstrated to be better than receiving systemic therapy
-and is no different compared to two-stage procedures with respect to M&M.  (The only difference of was length of stay)
-One-stage procedures should be performed in highly selected patients with good performance status
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Timing of MLM Resection:

Immediate or Delayed

> No difference In

recurrences or
survival
> Delayed resection

Delayed group

nly . =
{ without intra-hepatic relapse
e offered no clinica

benefit

Re-examination
by CT and PET

Ueno S et al. Ann Surg Oncol, 2011;18:1104-1109
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With respect to timing of MLM resection there was
-No difference in the incidence of recurrences or survival between the non-delayed group and the delayed group.
-Thus, delayed resection offered no clinical benefit
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Pre-Op Chemotherapy
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The ideal goal is to make patients with large CLM go from this into that with pre-operative chemotherapy. THINK HOW MANY MORE LIVER RESECTIONS COULD WE UNDERTAKE!!!!!!  With upfront chemotherapy to downstage and make initially unresectable liver mets now resectable!
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Paul Brousse Hospital: 2047 patients (Apr 1988-Dec 2003)
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-The potential positive effects of pre-resection chemotherapy on CRC liver mets came from a very large single-institution study from France. 
-The surgeons from Paul Brousse published the initial results in 2004 and then updated their results thereafter of a series of 2047 pts with data accrued over 15 years. 
-As you can tell, they treated for over 2000 pts (n=2047) with CRC liver mets and 74% were deemed not resectable. 
-These patients were treated with combination chemotherapy (5FU+Leucovorin + 70% Oxiplatin or 7% Irinotecan or 4% Both)
-What they found out is that those receiving pre-op chemotherapy, 14% of patients initially deemed not resectable became candidates for resection
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That increased the overall percentage of resection from 26% to 36%


Survival akdrivErYesiRifon Sy iidsectable

colorectal metastases after systemic chemotherapy

Paul Brousse Hospital - 205 patients (Apr 88 — Dec 2003)

Overall survival
— Disease-free survival

Survival (%)
8
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Update: Adam R et al. Ann Sung 2004; 240:644-658
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Despite the high number of recurrences both extra and intra-hepatic or both starting after year 1, the 5 year survival was around 30% after getting pre—resection chemotherapy. They used a frequent number of repeat hepatectomy in the attempt to bring those patients to NED again. 



Overall $Uival QfteISeE6ctoR of multiple liver
metastases according to chemotherapy response

(%)

95% — Downstaging : 58
100 === —  Stabilization : 39
80 - D —— Progression : 34
60 - 63% 55%
- 44%
40 37%
- - 30%
20
| Log Rank: p< 0.0001 12% : _ aw
0 1 2 3 4 5

Years

Update: Adam R et al. Ann Surg 2004; 240:644-658


Presenter
Presentation Notes
Similarly, they described that best survival figures were achieved in those patients who actually responded or stabilized their disease on chemo prior to surgery. However, they did not conclude saying that not responders should be deprived of resection if technically doable. They will just have less optimistic survival rate than responders.  Thus, we elucidate which patients which pts are chemoresponsive and who have aggressive disease and likely poorer outcomes with CLM resection.
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Chemotherapy Regimen

> FOLFOX — 5FU/Leucovorin/Oxaliplatin
> FOLFIRI - 5FU/Leucovorin/lrinotecan
> FOLFIRI + cetuximab (K-ras mutation)

> FOLFIRI + panitumumab (K-ras

mutation negative)


Presenter
Presentation Notes
Currently, the chemotherapy regimens offered are:
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Chemotherapy Disadvantages

> Chemotherapy-associated
steatohepatitis (CASH)

> [rinotecan

> Independent predictor of peri-operative
Infectious complications

> Sinusoidal obstruction syndrome

> Oxaliplatin
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Pre-operative chemotherapy is not without its risks and consequences.  For instance,
-Chemotherapy-associated steatohepatitis (CASH) can develop in those received irinotecan-based CTx
	-This consequence was found to be an independent predictor of perioperative infectious complications
-Oxaliplatin based chemotherapy may cause sinusoidal obstruction syndrome
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Chemotherapy Disadvantages

> Nodular regenerative hyperplasia

> 5-FU + oxaliplatin

> Bevacizumab (Avastin)
» May increase vascular lesions

» Decrease hepatic regeneration
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-And nodular regenerative hyperplasia-
-One the newer CTx agents is bevacizumab (Avastin), which is a anti-angiogenic agent
	-Thus it may increase vascular lesions and decrease hepatic regeneration, which is an important factor in post-operative recovery
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Timing of Resection

After Chemotherapy

> Chemotherapy related morbidity
dependent of # of treatment cycles

> Surgery should be considered after
4-6 cycles based on re-staging
Imaging

> Bevacizumab break 5-6 weeks
before resection
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Nevertheless, the role of pre-resection CTx is pivotal in improving resectability of CLM.
-To improve resection outcomes, one must consider that CTx-related morbidity is dependent of the # treatment cycles
-Thus, surgery should be considered after 4-6 cycles to minimized resection related M&M and is the time to re-stage based on new imaging
-If treating with bevacizumab, then a 5-6 weeks interval before resection is suggested to minimize associated post-resection morbidity
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Adjuvant Chemotherapy
After Resection

Adjuvant chemotherapy
wwmmer Syrgery alone

Adjuvant chemotherapy
e Surgery alone
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> Positive trend toward PFS and OS

Mitry E et al.

J Clin Oncol, 2008:26:4906-4911
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After CLM resection is performed, evidence suggests a positive trend toward PFS and OS following adjuvant chemotherapy


Treating Patients with Colon Tancér Liver Metastasis:
A Nationwide Analysis of Therapeutic Decision Making

Hari Nathan, MD, PhD', John F. Bridges, PhD?, David P. Cosgrove, MD?, Luis A. Diaz, Jr, MD?,
Daniel A. Laheru, MD?, Joseph M. Herman, MD, MSc?, Richard D. Schulick, MD', Barish H. Edil, MD',
Christopher L. Wolfgang, MD, PhD', Michael A. Choti, MD', and Ti mothy M. Pawlik, MD, MPH, PhD'

> Immediate resection (IR) vs. CTx and liver
resection (C-LR) vs. Palliative CTx (PC)

> EXxperienced surgeons more likely to choose
PC over C-LR (OR 1.94, P=0.005)

» Surgical oncologist were significantly more
likely than HPB surgeon to choose C-LR
(OR 2.53) or PC (OR 4.15)
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Put together in experienced hands, many CRC with CLM would get liver resections.  However, a survey study suggested a different picture:
-National Web-based survey that consisted of varied CLM who chose among three treatment strategies: 
immediate liver resection (LR), pre-operative chemotherapy follow by surgery (C-LR) or palliative chemotherapy (PC)
-N=219 (79% academic center and 63% in practice >/= 10yrs; surgical training varied: 51% SO, 44% HPB, 5% no fellowship
-Surgeons with more years in practice were significantly more likely to choose PC over C-LR (OR 1.94, P=0.005)
-SO-trained surgeons were more likely than HPB surgeon to choose C-LR (OR2.53) or PC (OR 4.15) P<0.001)

-we underline that perhaps treatment of CLM is still much varied and by both surgeon and patient.

Hilar LN predicted strong aversion to LR with likely outcome of choosing C-LR (OR8.92) or PC (OR 49.9).
Solitary lung mets also deterred LR with outcome of surgeons choosing C-LR (OR 4.43) or PC (OR 6.97).
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Summary

» CLM patients are heterogenous and

treatment should be iIndividualized
> Must achieve POTENTIAL CURE

> Peri-operative CTx recommended for
resectable CLM

» Most patients should receive post-

operative chemotherapy
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In summary,
-CLM patients are heterogenous and treatment should be individualized
-Attempt to achieve potential cure with R0 resection
-Peri-operative CTx is recommended for resectable CLM
-and most patients should receive adjuvant chemotherapy to improve survival
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Annual incidence of colorectal cancer

In the U.S. Is:

A. 50,000
B. 100,000
C. 150,000
D. 200,000
E. 250,000
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The dominant site of colorectal

metastasis IS:

. Anything goes
Liver

Lung

O 0O W »

Bone
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The expanded resectability criteria
Includes the following except:

A. RO resection

B. Adequate future liver remnant

C. Preservation of biliary drainage and
vascular inflow and outflow

D. Preserve at least 2 adjacent liver
segments

E. _ess than 4 metastases
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