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Case Presentation

XX yo male
e No PMH/PSH

e Screening Colonoscopy (8/11)—> Mid Transverse
Colon mass—> Mod. Diff AdenoCA

Preop w/u

e CTA/P:2.8x1.7 cm mass within the mid
transverse colon with non-specific LN’s in the
transverse mesocolon. No evidence of mets.

e CEA:1.3

Plan: Laparoscopic extended right hemicolectomy
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Case Presentation

OR (9/11)

Lap—>open

Multiple SB mesenteric and pelvic implants
Frozen section: carcinomatosis

Nearly obstructing transverse colon mass

Procedure performed: Resection of mid-
transverse colon mass with 1° anastomosis

Postop course uncomplicated, d/c home POD#6
Path: Mod diff. adeno CA Stage 4 (T,N,M,)
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Case Presentation

OR (10/11)
 Exlap, LOA
e Cytoreductive Surgery (CRS)

- Partial peritonectomy, LAR, SBR w/ ileocecal
resection, cholecystectomy, end colostomy

- Peritoneal Cancer Index (PCl)= 12

e Hyperthermic Intraperitoneal Chemotherapy
(HIPEC)

- Mitomycin-C


Presenter
Presentation Notes
After a negative PET scan, he went back to the OR.
Distal duodenum proximal jejunum
Left end colostomy






www.downstatesurgery.org

Case Presentation

* Postop
SICU->POD#1 TPN
POD#10-> transferred to floor
POD#11—>adv. to clears
POD# 12
- severe RLQ pain, local peritonitis

- VS, blood work wnl
e CT A/P: Free air and extravasation in the RLQ
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Case Presentation

OR

e Perforation near the intact staple line of the
colonic side of the ileocolonic anastomosis

e Procedure: resection of the anastomosis, end
ileostomy

e Path: Perforated ileocolonic anastomosis, no
evid. of malignancy
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Case Presentation

* Postop

-SICU

-IV antibiotics (WBC 19K)

-Ostomy function POD# 3
- TPN

-POD#5 (WBC 9.5)

-POD#8 advanced to

clears, softs POD#10

POD# 17— Floor

POD# 20 - 103°F -
SICU-> TPN/central line
d/c’d

- WBC nml

BCx/Ucx: Klebsiella=> IV
abx

POD#29-> Floor
POD#30—~> d/c home
Today: DOING WELL!!!
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Definitions

 Carcinomatosis
- Spread of tumor within the abdominal cavity

-Initial surface involvements of the intraabdominal
organs can later give rise to deeper invasion

-Stage |V disease
-Median Survival is 6-10 mths without treatment

e Cytoreductive Surgery (CRS)

 Hyperthermic Intraperitoneal Chemotherapy
(HIPEC)



Presenter
Presentation Notes
Define Carcinomatosis refers to the spread of malignant tumor within the abdominal cavity. Where the tumor involves the various surfaces of the organs inside the abdomen. It is considered to be a stage 4 disease which is cancer in the highest stage of disease. The natural history of patients with carcinomatosis is that they have a median survival of 6-10 mths if they don’t get additional treatment.  What median survival means is that it’s a number that basically represents a calculation, and it says that 50% of the patients  live to that timepoint and 50% of the patients live beyond that time point. 
Cytoreductive Surgery is going into the abdomen and removing the tumor tissue that we can see and preserving as much normal organ tissue or normal organs as possible
HIPEC is treatment of the peritoneal cavity with heated chemotherapy, and that’s what the  hyperthermic means here.
The picture here is of Dr. John Sprat, who is 1980 reported the 1st use of HIPEC  at the University of Louisville for the txmt of pseudomyxoma peritonei.
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What Cancers Can Present with

Carcinomatosis?

Gastric, Pancreatic, Small Bowel, Gallbladder
Colorectal

Ovarian

Appendiceal

Pseudomyxoma

Breast

Mesothelioma



Presenter
Presentation Notes
So, what are some of the cancers can present with Carcinomatosis?   This slide shows some of the various cancers that can give rise to this disease within the abdominal cavity. It is listed in terms of how aggressive they are with  the gastric, pancreatic, small bowel and gallbladder cancers towards the top, as they are  most aggressive of the cancers that can give rise to carcinomatosis. In decreasing order of aggressiveness we see colorectal cancer, ovarian,  appendiceal cancer (CA arising from the appendix) and  Pseudomyxoma. These four right here constitute the bulk of the patients that are commonly treated for carcinomatosis with debulking surgery or CRS and HIPEC. The less common ones are breast cancer and mesothelioma. 
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Scope of the Problem

# of patients

Gastric, Pancreatic, Small Bowel, Gallbladder 20,000
Colorectal 23,000
Ovarian 18,000
Appendiceal 1,200
Mesothelioma <1,000

e About 25,000 patients are candidates for CRS + HIPEC

e 1,300 patients were treated with CRS + HIPEC in the US in 2009
(5.2%)


Presenter
Presentation Notes
Now, what is the scope of the problem in the US. Currently and what is listed here are 2009 statistics. In patients with gastric pancreatic, small bowel and gallbladder cancer, about 20K of them will go on to develop carcinomatosis, and then for colorectal CA its about 23K and for Ovarian 18K and so forth. So roughly about 60K in 2009 developed carcinomatosis, and out of this 60K about 25K patients are considered to be candidates from CRS + HIPEC.  However, in 2009, only 1,300 patients were treated with this procedure in the United States. That accounts for only 5.2% of the eligible patients, and that’s the reason why I’m doing this presentation today.
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eritoneal

Treatment Options for
Carcinomatosis

Systemic Chemotherapy

Abdominal port for
chemotherapy dwell

Radiation therapy
Surgical therapy

- Cytoreductive Surgery (CRS)
+ Hyperthermic

Intraperitoneal Chemotherapy
(HIPEC)



Presenter
Presentation Notes
01Now in general, what are the treatment options  for patients with peritoneal carcinomatosis? There is the good old standard systemic chemotherapy, and what systemic chemotherapy is is chemotherapy given into the vein for treatment. This modality is a little limited in that the therapy has a difficult time penetrating tumor tissue that is in the belly, and sometimes . People have also put abdominal ports  for chemo to be delivered into the abdomen, and its delivered as a chemotherapy dwell which is where the chemo sits in there for some time, and the treatment usually lasts several weeks up to 2 mths.  This differs from HIPEC as in HIPEC in chemotherapy in the abdomen at the time of surgery. 
And there’s also radiation therapy  which has a very limited role in the treatment for this disease, and this is b/c  the cancer involves all of the abdomen and its hard to radiate the entire abdomen without any significant side effects, so bc of that it’s quite limited. Now. Surgical therapy coming in the forms of CRS and HIPEC is considered a new chapter in the treatment of this disease. In the past, when patients presented with carcinomatosis, they were told that there were no other treatment options.  The advent of CRS and HIPEC has really changed that. Now, the difference between HIPEC and Abdominal port chemo is that HIPEC is given at the time of surgery where all visible tumor is removed and all the various potential surfaces bearing scar tissue that could prevent penetration of  the chemotherapy to the various surface areas of the organs in the abdomen are freed up. This is what makes HIPEC unique in comparision whereas when you’re giving chemo through a port, sometimes it can only get to a small area within the abdomen and not throughout the entire surfaces of the abdomen and that’s where these two txmt modalities are different. 
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Rationale for CRS

Abdominal Cavity Showing Peritoneum

* Peritoneum as a
resectable organ

PANCREAS

 Peritoneum as a
locoregional site of
extension, not distant, s
metastasis

STOMACH

COLON —g

e Goal: to resect all
macroscopic disease

PERITONMEUM SHOWH IMN BLUE

Sugarbaker et al, Ann Surg 1995; 221:29-42.


Presenter
Presentation Notes
This is a crossectional anatomy picture, and the darkest lines represent what we all have inside us. and it represents the peritoneum. As you can see, the peritoneumis the sac that covers our abdominal cavity and also covers all of our organs. As I mentioned before, many tumors can spread to this lining. This lining is something that can be removed in patients as it’s not adherent to the tissue underneath it, and it also doesn’t tend to penetrate through the peritoneum. So the peritoneum presents a barrier for tumors not to go elsewhere, so for these reasons,  the peritoneum is considered a resectable organ ( just as a piece of SI or colon) and can be removed carefully to get all the disease out of someone with peritoneal malignancy. So the goal then is to remove all the disease we can see in the abdominal cavity.


www.downstatesurgery.org

Rationale for HIPEC

e |ntraperitoneal chemotherapy treatment
immediately following tumor resection

e Ability to deliver:

- higher dose chemotherapy within the
peritoneal cavity

-hyperthermia during treatment
e Hyperthermia
-has direct lethal effects on tumor
- potentiates the cytotoxicity of chemotherapy


Presenter
Presentation Notes
The rationale for CRS and HIPEC is that the cancer or carcinomatosis is a surface disease involving all the surfaces of the organs in the abdomen. Now you can visualize that even if all visible tumor was removed that there could be microscopic disease left behind. Of course, this residual disease left behind postoperatively  could go on to grow up to be tumors. So the idea is to followup the CRS with HIPEC  which treats the small amount of residual disease that cannot be surgically addressed. This helps to treat and curtail the growth and recurrence of the tumor. It is advantageous to do this at the time of surgery bc it allows for the delivery of a higher dose chemotherapy w/in the abdominal cavity that we couldn’t otherwise deliver into the bloodstream. This chemotherapy bath is delivered at an increased temperature. Hyperthermia itself has direct lethal effects and can kill tumor as tumor cells (unlike normal cells stimulates apoptosis or programmed cell death) are unable to protect themselves in higher temperatures.  Secondly, the hyperthermia potentiates of the cytotoxicity of the chemotherapy while sparing the normal tissues. 
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Who is a candidate?

e Patients with abdominal carcinomatosis from
Gl, ovarian, primary peritoneal or
mesothelioma origins

* No disease outside of the abdomen
 Good performance status (ECOG)

ECOG PERFORMANCE STATUS*
Grade ECOG

0 Fully active, able to carry on all pre-disease performance without restriction

Restricted in physically s trenuous activity but ambulatory and able to carry out work of a light or sedentary

1 - i
nature, &.2., light house work, office work

3 Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and about more than 50%
of waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours

1 Completely disabled. Cannot carry on any selfcare, Totally confined to bed or chair

5 Dead

Oken et al, J Clin Oncol 1982


Presenter
Presentation Notes
These are patients with (read first bullet). Bc the treatment is limited to the abdomen, the patient need to have little to no disease outside of the These scabdomen. These patients also need to have a good performance status to tolerate the surgery.  ECOG (Eastern Cooperative Oncology Group) created a scale or criteria which is used to assess how a patient's disease is progressing, assess how the disease affects the daily living abilities of the patient, and determine appropriate treatment and prognosis. 
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Operative Approach

Exploratory Laparotomy,
LOA, tumor debulking (CRS)

Insertion of cannulas and
temperature probes

Close abdomen
Connect perfusion circuit
Circulate and heat

Add drugs when temperature
reaches 40°C (104°F)

Perfuse for 60-120 mins
while maintaining the
temperature btwn 41-42°C

Open abdomen and irrigate


Presenter
Presentation Notes
Overall, the surgery consists of exploring the abdomen to find the areas where the tumor is involved , and if there is any scar tissue involved , these would be lysed  or taken down to free up the surface area so the chemo can penetrate these various areas. The debulking would then be carried out to remove as much tumor as possible while preserving as much organ function as possible. At the end of the surgery that’s when tubing and temperature probes are placed in the belly and the abdomen is closed temporarily. The tubing is then connected to a  perfusion circuit which then puts saline into the abdominal cavity.  This saline is circulated and heated to roughly 40 deg C or 104F . Once that temperature is achieved,  the chemotherapy is added to the perfusion circuit which then starts to treat the surface areas in the peritoneal cavity. This therapy lasts anywhere btwn 60-120 mins, with the temp maintained btwn 41-42 deg C. 42deg C is = 107F.  At the end of the treatment the abdomen is reopened and then wash out any residual chemotherapy and finish the surgery. This procedure takes anywhere from 6-12 hrs.
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Peritoneal Cancer Index (PCI) de Sugarbaker
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Gilly’s classification

Stage 0 : no lesion (positive cytology) Before surgery | After surgery
Stage 1 : Malignant granulations less than

5mm in diameter, localized in one part of
the abdomen

¢ Stage 2 : Malignant granulations less than
5 mm in diameter, diffuse to the whole
abdomen

e Stage 3 : Localized or diffuse malignant
granulations 5mm to 2 cm in diameter

e Stage 4 : Localized or diffuse large
malignant masses (more than 2 cm in
diameter)

American Society of Clinical Oncology 2008
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Presentation Notes
At surgery, when the abdomen is open, the extent of disease is assessed using a scale to estimate the amount of disease. The abdominal cavity is split up into 9 quadrants and an additional 4 quadrants within the small bowel and basically score by the size of the tumors in each quadrant. This is a way to score the extent of someone’s disease and compare the results.
The amount of disease in each of these quadrants is represented by a number called the peritoneal cancer index of PCI. The PCI is score ranges from 0 -39 and it’s decided at the time of surgery. This number is hard to calculate preoperatively bc we don’t really know if this can accurately be assessed via CT.  So this number is determined at the time of surgery and usually an ideal PCI is less than 20. When the PCI is less than 20, the chances of removing the tumor and extending survival is very high.  
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Demonstrated by this graph
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Completeness of Cytoreduction (CCR)

CCR score quantifies the extent of residual
disease present at the end of surgery into four
categories

CCR-0: no visible evidence of residual tumor
CCR-1: residual tumors <2.5mm in diameter

CCR-2: residual tumors between 2.5mm and
2.5cm

CCR-3: residual tumors >2.5cm or a
confluence of disease present at any site.


Presenter
Presentation Notes
At the end of the tumor debulking, a completeness of cytoreduction, or (CCR) score is given that quantifies the extent of residual disease at the conclusion of the surgery before the HIPEC and it’s placed into one of the four categories.  (read rest of slide)
The goal is CCR 0 or CCR1 bc in these patients, when you can get the disease control to this level, the results are much better. Once a surgeon feels that this has been adequately performed, CRS is followed by HIPEC.
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“Systemic therapy alone is no longer appropriate therapy for

patients with limited peritoneal dissemination from a primary
colorectal cancer”

e Peritoneal Surface Malignancy Group determined 8
factors predictive of CCR
— ECOG<2
— No evidence of extra-abdominal disease
— <3 small, resectable hepatic metastases
— No biliary obstruction
— No ureteral obstruction
— No Bowel obstruction at > 1 site

— SB involvement: Disease within mesentery with several
sites of partial obstruction

— Small volume disease in lesser omentum

Esquivel J. Ann Surg Oncol 2007. 14: 128-133


Presenter
Presentation Notes
There was a consensus statement done in 2007 by a group of surgeons of all around the world.and the major message was that Systemic therapy alone in no longer appropriate therapy for patients with limited peritoneal dissemination from a primary colorectal cancer. In select cases, we can apply to other disease sites as well. 
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What to expect

Preop Evaluation

- PE, Imaging, Surgical Path
Bowel Prep

OR

Postop

- Pain mgmt, ICU stay 2-3 dys, 12-14 days
hospital stay

Recovery
- 4to 8 wks


Presenter
Presentation Notes
Preparing these patients involves a preop eval including a complete physical exam, review of the imaging and looking at the pathology to ensure that it’s a patient that can benefit from this treatment. If the patient is determined to be a candidate from the surgery, they undergo a bowel prep prior to surgery. Postoperatively, the patients will go the ICU for about 2-3 days, with an overall hospital stay of about 12-14 dys as a median. The overall recovery is about 4-8 weeks depending on how much tumor they start with and how much surgery was done.
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HIPEC Complications

Mortality 0-4%
Morbidity 40%

M Postoperative hemorrhage
W Bowel Perforation
M Intraabdominal sepsis
M Anastomoticleak
M Enterocutaneous fistula
W Neutropenia
m Bladder leak
m Respiratory distress
Bile leak

» Abdominal wall seroma

Morris ASO 2010


Presenter
Presentation Notes
The nice thing about this operation is that the mortality is really the same as many major abdominal operation. Anywhere from 0-4%, but it cannot be overstated that there are complications to this operation and about 40% of patients will have some type of complication as you see on this pie graph. The more common complications include risk of bleeding, bowel perforation, intraabdominal sepsis and anastomotic leak. 
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Carcinomatosis and Colorectal Cancer (CRC)

e 2"dmost common site e StagelV dz
of CRC recurrence ) Median survival

* Inrecurrence, 10-35% is A) Systemic Chemo:23 mths
confined to peritoneum

e 10-15% of patients have
peritoneal involvement
at initial diagnosis

B) By Metastatic site
- WITH resection
Liver: 25-40 mths
Lung: 27-47 mths
- Palliation

Shen et al. Ann Surg Oncol 2008;15:3422-32. 1 . _ h
Sadeghi et al. Cancer 2000;88:358-63. Pe rlto n e u m . 5 1 2 mt S


Presenter
Presentation Notes
When we look at colon cancer, next to the liver, the peritoneum is the 2nd most common site of recurrence, with peritoneal surface involvement seen in 10-35% of patients. However, 10-15% patients can present with peritoneal involvement at initial diagnosis. In Stage 4 dz, overall if the metastasis is resectable patient’s can have a long term survival. In the past, it was thought that once someone had peritoneal spread from CRC that the options were limited and palliative chemo may be able to extend life for several months.
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CRC Metastasis Hepatectomy vs. CRS and

HIPEC
(Cao et al. Journal of Surgical Oncology, 2009)

* Prospective study

- 283 pts who underwent hepatectomy or
peritonectomy (1995-2008)

- Complete resections
- No difference in median survival (37 mths)


Presenter
Presentation Notes
With a little bit better thinking,  There was a group from Australia who compared curative resections of liver tumors from CRC to CRS and found out that patients were living long term by removing their peritoneal tumors, and living just as long as an accepted treatment of removing a portion of their liver. And so this really validated the thinking that if you can get aggressive with peritoneal carcinomatosis from colon cancer, that these patients can do just as well as other potentially curative surgery. 
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Early involvement, a better chance

e Summary of current survival data of recent series in
patients with CCR-0 resections

e Non-randomized trials

Median 3yr survival | 5 yr survival

Survival
(months)
Morris 2005 30 30 62%
Elias 2005 30 60 53% 49%
Zoetmulder 2005 117 22 28% 19%

Sugarbaker 2005 70 33 44% 32%



Presenter
Presentation Notes
Other studies have also proven this. These are nonrandomized trials that have looked at the same thing,  patients with peritoneal carcinomatosis of colorectal origin, and these are people who also had CCR-0 resections. If you look at the median survival you see some comparable numbers, for example in Elias’ study  there was a median survival of 60mths with a 49% 5 yr survival, these numbers are unheard of for Systemic chemotherapy alone, but to really compare CRS +HIPEC to SC, you need to do a randomized study
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Randomized Study of CRS + HIPEC

(Verwaal et al. Journal of Clinical Oncology, 2003)

Median Survival

‘ 12. 6 months
‘ 22. 3 months

Standard
Chemotherapy and

105 patients with Palliative Surgery

carcinomatosis

from CRC CRS + HIPEC and
Standard
Chemotherapy



Presenter
Presentation Notes
So that was done, and it was started in 2003 where 105 patients with CRC were randomized to either standard chemo and surgery (if there are symptoms), or CRS + HIPEC and after they recover from the surgery they get standard chemotherapy. In the patients that got the debulking surgery and HIPEC, they had a median survival of 22.3 vs. the standard of care which only yields 12.6 mths, basically doubling of the median survival. Again, median survival meaning half the patient’s go on to live longer than the median survival. The median f/u was 52 mths. This was a landmark study.


www.downstatesurgery.org

Randomized Study of CRS + HIPEC

(Verwaal et al. Journal of Clinical Oncology , 2003)

8 % mortality

19% bone marrow toxicity

15% fistula rate

Survival affected by extent of debulking
Predicted 5yr OS for HIPEC arm is 20%


Presenter
Presentation Notes
Those who underwent this procedure had an 8% mortality, and treatment related complications included bone marrow toxicity  and increased rate of fistula formation. The survival is affected by how much tumor is removed or left behind at the time of surgery. Lastly, the study predicted a 5 yr overall survival for the HIPEC arm to be 20%, meaning, 1 in 5 patients will go on after HIPEC to live 5 yrs. This is in contrast to the quoted  6-10 mths median survival in pts who don’t get any treatment.
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Survival by CCR

(Verwaal et al. Journal of Clinical Oncology, 2003)

Kaplan-Meier survival curve of 49 patients with peritoneal Carcinomatosis (PC) treated by
cytoreduction followed by hyperthermic intraperitoneal chemotherapy, comparing the number of
regions affected with PC.
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0.6 T e =)
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S I
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18 12 L———- no
21 9 g 3 <2.5mm
0.0110 2 | 1 =2.5mm
0 12 24 36

months from randomization
Verwaal V J et al. JCO 2003;21:3737-3743

JOURNAL OF CLINICAL ONCOLOGY

©2003 by American Society of Clinical Oncology
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Presentation Notes
This slide is a graph showing the survival curve by CCR. There are three survival curves here and the top line here shows  at the end of the surgery there is no residual tumor or no visible tumor. This would be CCR-0 resection and as you can see they do very well. In this study at 36 mths or 3 yrs, 90% of the patients are still alive (which is very significant).  The 2nd grp are pt’s with residual tumor that are less than 2.5 mm (or CCR-1) and as you can see these patients don’t do quite as well vs. those R0 resection, but they go on to have a 24mth median survival.  If there are larger sized tumors left behind >2.5mm these would be an CCR2 resection and they have the lowest curve of all.  The median survival for these pt’s being 6 mths.
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At 8 yr follow-up...

Kaplan—-Me&ier survival estmates, by arm
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Presentation Notes
This data was then followed up in 2008 where these patients were followed 8 yrs out and saw that in this group (again it’s the same data). Initially it was 12.6 mths in the chemotherapy alone group vs. 22 mths in the HIPEC group. After an 8 yr followup, even though these curves did drop off a little bit, the median survival in those who underwent CR+HIPEC was better, with those who underwent HIPEC with an R1 resection was 48 mths with a 5yr survival of 45%. So basically this study shows a direct advantage of CR + HIPEC vs. SC, and patient’s who underwent CR+ HIPEC were still doing well.


HIPEC WWWW&Q%W}%%VWE%%W erapy

(Elias et al. Journal of Clinical Oncology, 2009)

=== HIPEC
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Median Survival: 23.9 mths (SC)

62.7 mths (CRS+ HIPEC)
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Presentation Notes
Even more recent data, from our colleagues in Europe looking again at systemic chemotherapy vs. CRS and HIPEC + SC, can you can see by the blue line. That there was a significant benefit of those patients who has the CRS and HIPEC, to those who only receiving SC. In fact, the 5-year median survival reported in the patients undergoing HIPEC was 62 mths, which is pretty impressive for someone with metastatic colon cancer.
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Legit and covered....

CRS + HIPEC is the standard of care of
treatment for Mesothelioma and True

Pseudomyxoma Peritonei
) Pseudomyxoma

Median Survival : 51 to 156 mths
5yr survival: 52-96%
) Mesothelioma
Yan &Sugarbaker, Ann Oncol, 2007

Median Survival: 34-92 mths
5yr survival: 29-59%



Presenter
Presentation Notes
The nail the point further, a summary of trials published showing the outcomes for these patients have showed a range in the median survival and 5 yr survival as you can see here. These numbers are pretty great considering the poor prognosis of these cancers and have established that performing CRS is not an experimental procedure, but actually beneficial and standard of care for these types of peritoneal malignancies. (Insurance covered).
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Conclusion

Peritoneal Carcinomatosis is not necessarily a death
sentence

In high volume centers with experience in treating
peritoneal malighancies, perioperative mortality is low

HIPEC procedures result in a major improvement in
overall survival compared to historical treatment with
systemic therapy alone

Most important factors in successful outcome:
- Patient Selection (tumor burden)
- Completeness of resection
- Experience of the surgeon/center
- Combination of treatments


Presenter
Presentation Notes
Combination of treatments where HIPEC is combined with SC for optimal response.
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